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Summary

This is a summary of the most important recommendations from the multidisciplinary
evidence-based clinical guideline Total hip prosthesis. The aim of the guideline is to
promote uniform operative treatment of patients with osteoarthritis of the hip.

This summary does not contain the description of the evidence and the considerations
leading to the recommendations. For this information readers are referred to the text of
the full guideline.

The recommendations should not be used without further consideration. In medical
decision-making the context and preferences of the patient should be taken into account.
Decisions about individual patients’ treatments and procedures should be based on
communication between patient, physician and other caregivers.
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Introduction

Motivation for compiling these guidelines

Clinical practice guidelines are being used in many countries throughout the world to
improve the quality of patient care. The Netherlands Orthopaedic Association has a long
tradition of guideline development, starting in the mid-1980s with “eminence-based
consensus” and following in the mid-1990s the renewed calls for the establishment of
international methodologies to promote the rigorous development of clinical guidelines
and to assess their quality and their impact on practice.

In 2016 almost 29,000 patients underwent a total hip arthroplasty and this annual number
is still increasing (LROI, 2017). At the same time new materials, technologies and clinical
pathways are continuously presented and/or promoted, which justifies this update of the
last Guideline Total Hip Prosthesis 2010.

Aim of the guideline

The main purpose of the guideline is to provide the best possible care to patients with
osteoarthritis of the hip, by informing optimal treatment decisions and reducing
unwarranted variation in the delivery of care and long-term failure of the implants.

Defining the guideline

The guideline focuses on surgical treatment of adult patients with osteoarthritis of the
hip. The most relevant outcome measures are pain and function, complications and
survival of the prosthesis.

Envisaged users of the guideline
This guideline was developed for all Dutch healthcare providers of patients with
osteoarthritis of the hip.

Literature
LROI (2017). Online LROI Annual Report 2017.
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Methods

Reading guide

The draft guideline text below will be included in the Guideline Database
(www.richtlijnendatabase.nl) upon completion of the commentary and authorisation
phase. Together with the NOV, it was decided to draft the text in English, except for the
sections “initial question” and “recommendation”, which in English and Dutch. The aim of
presenting this guideline in English is to facilitate international exchange of knowledge
and clinical routines. References to “tab sheets” can be found in the “appendices” at the
end of the main text in the current version of the guideline text. Due to the modular layout
of guidelines in the database, we refer to modules (instead of chapters) and related
products (appendices).

Guideline working group

This guideline was developed and sponsored by the Netherlands Orthopaedic Association
(NOV), using government funding from the Quality Funding for Medical Specialists
(Stichting Kwaliteitsgelden Medisch Specialisten in the Netherlands, SKMS). Patient
participation was cofinanced by the Quality Funding Patient Consumers (Stichting
Kwaliteitsgelden Patiénten Consumenten, SKPC) within the program ‘Quality, insight and
efficiency in medical specialist care’ (Kwaliteit, Inzicht en Doelmatigheid in de medisch
specialistische Zorg, KIDZ). The early preparative phase started in October 2016. The
guideline was officially authorised by the Netherlands Orthopaedic Association on ....
(date). Decisions were made by consensus. At the start of guideline development, all
working group members completed conflict of interest forms.

Declaration of interests

At the start of the project, the members of the working group have declared in writing if,
in the last five years, they have held a financially supported position with commercial
businesses, organisations or institutions that may have a connection with the subject of
the guidelines. Enquiries have also been made into personal financial interests, interests
pertaining to personal relationships, interests pertaining to reputation management,
interests pertaining to externally financed research, and interests pertaining to
valorisation of knowledge. These declarations of interest can be requested from the
secretariat of the Knowledge Institute of the Dutch Association of Medical Specialists. See
below for an overview.

Werkgroeplid Mogelijke conflicterende belangen met betrekking tot deelname | Toelichting
werkgroep

Dr. B.W. Schreurs Presentaties voor Stryker over de Exeter totale heupprothese (educational
fee naar afdeling)

Doet reviews voor DEKRA KEMA (betaald)

Voorzitter European Hip Society (onbetaald)

Voorzitter wetenschappelijke adviesraad LROI (onbetaald)

Voorzitter adviesraad botbank Sanquin (onbetaald)

Lid Commissie Orthopedisch Implantaten Classificatie NOV (onbetaald)
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Patients’ perspective

Attention was paid to the patients’ perspective by participation in the working group of
the Dutch Arthritis Society and National Association ReumaZorg Nederland. In addition,
the Patients Federation Netherlands assessed the draft guideline during the consultation

phase and made suggestions for improvement of the guideline.
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Methodology

The guideline was developed in agreement with the criteria set by the advisory committee
on guideline development of the Dutch Association of Medical Specialists (Medisch
Specialistische Richtlijnen 2.0; OMS 2011), which are based on the AGREE Il instrument
(Brouwers (2010); www.agreetrust.org). The guideline was developed using an evidence-
based approach endorsing GRADE methodology, and meeting all criteria of AGREE-II.
Grading of Recommendations Assessment, Development and Evaluation (GRADE) is a
systematic approach for synthesising evidence and grading of recommendations offering
transparency at each stage of the guideline development (Guyatt, 2011; Schiinemann,
2013).

The guideline development process involves a number of phases: a preparatory phase,
development phase, commentary phase, and authorisation phase. After authorisation,
the guideline has to be disseminated and implemented and its uptake and use have to be
evaluated. Finally, the guideline has to be kept up-to-date. Each phase involves a number
of practical steps Schiinemann, (2014).

As a first step in the early preparatory phase, a broad forum discussion was held and all
relevant stakeholders were consulted to define and prioritise the key issues the
recommendations should address. Subsequently, the methodologist together with the
chairman of the working group created a draft list of key issues, which was extensively
discussed in the working group.

Despite aiming for an update of the guideline from 2010, due to financial constraints not
all clinical questions from the former edition could be updated, so it was decided to
perform a so-called modular update. Selecting modules with a higher priority for update
formed part of this discussion and selection process. This resulted in the following
approach.

Modules that were updated:

. Indications for primary total hip arthroplasty.

. Type of bearing (part of the module surgical techniques).

. Diameter of the head (part of the module surgical techniques).

. Surgical approach (part of the module surgical techniques).

. Systemic antibiotics (part of the module perioperative care in primary total hip
arthroplasty).

. Antibiotic-impregnated bone cement (part of the module perioperative care in
primary total hip arthroplasty).

. Preoperative decolonisation (part of the module perioperative care in primary total
hip arthroplasty).

. Routine follow-up (part of the module postoperative care).

Modules considered still valid:
. cemented versus uncemented hip prosthesis (part of the module surgical
techniques in primary total hip arthroplasty).

Modules removed from the guideline:
. Resurfacing hip prosthesis (part of the module surgical techniques in primary total
hip arthroplasty).
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. Minimally invasive surgery (part of the module surgical techniques in primary total
hip arthroplasty).

. Guidelines for MRSA carriers (part of the module perioperative care in primary total
hip arthroplasty).

Modules that were replaced by a reference to related guidelines:

. Hematogenous infection (part of the module postoperative care).

. Prevention of thrombo-embolic complications (part of the module perioperative
care in primary total hip arthroplasty).

. Physcial therapy (part of the module perioperative care in primary total hip

arthroplasty).
Modules not updated because guidelines are expected soon:
. Anaesthesiological technique (part of the module perioperative care in primary

total hip arthroplasty).

Modules that were added:

° Patient Reported Outcome Measures.
° Place and organisation of fasttrack.
. Organization of care for frail elderly.

The selected (high priority) issues were translated into carefully formulated clinical
questions, defining patient/problem, intervention, and prioritising the outcomes relevant
for decision-making.

The literature was systematically searched using the databases MEDLINE (Ovid), Embase
and the Cochrane Database of Systematic Reviews. Selection of the relevant literature
was based on predefined inclusion and exclusion criteria and was carried out by a member
of the working group in collaboration with the methodologist. For each of the clinical
guestions, the evidence was summarised by the guideline methodologist using the GRADE
approach: a systematic review was performed for each of the relevant outcomes and the
quality of evidence was assessed in one of four grades (high, moderate, low, very low) by
analysing limitations in study design or execution (risk of bias), inconsistency of results,
indirectness of evidence, imprecision, and publication bias. The evidence synthesis was
complemented by a working group member considering any additional arguments
relevant to the clinical question. Evidence synthesis, complementary arguments, and draft
recommendations were extensively discussed in the working group and final
recommendations were formulated. Final recommendations are based on the balance of
desirable and undesirable outcomes, the quality of the body of evidence across all
relevant outcomes, values and preferences, and (if relevant) resource use. The strength
of a recommendation reflects the extent to which the guideline panel was confident that
desirable effects of the intervention outweigh undesirable effects, or vice versa, across
the range of patients for whom the recommendation is intended. The strength of a
recommendation is determined by weighting all relevant arguments together, the weight
of the body of evidence from the systematic literature analysis, as well as the weight of
all complementary arguments. Guideline panels must use judgment in integrating these
factors to make a strong or weak recommendation. Thus, a low quality of the body of
evidence from the systematic literature analysis does not exclude a strong
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recommendation, and weak recommendations may follow from high quality evidence
Schiinemann, (2013).

After reaching consensus in the working group, the draft guideline was subjected to peer
review by all relevant stakeholders. Amendments were made and agreed upon by the
working group, and the final text was presented to the Netherlands Orthopaedic
Association (NOV), the Royal Dutch Society for Physical Therapy (KNGF), the Dutch Society
of Medical Microbiology (NVMM) and the Dutch Geriatrics Society (NVKG) for formal
authorisation and to the National Association ReumaZorg Nederland and the Dutch
Arthritis Society for approval. The final guideline was approved by .... and officially
authorised by the Netherlands Orthopaedic Association and .... on ... (date). The guideline
was published and is freely accessible in the Dutch guideline database
(Richtlijnendatabase, www.richtlijnendatabase.nl). The Dutch guideline database has a
modular structure, with each clinical question as a separate entry, thus allowing for
modular updates.
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Module 1 Indications and contra-indications for total hip arthroplasty

Research question
What are the indications and contra-indications for total hip arthroplasty in patients with
osteoarthritis?

Uitgangsvraag
Wat zijn de indicaties en contra-indicaties voor een totale heupprotese bij patiénten met
artrose?

Introduction
Pain and loss of function, in combination with radiographic changes due to end stage
osteoarthritis of the hip, are the mean reasons for total hip arthroplasty (THA).

The indication for hip replacement, which is increasing in many parts of the world, does
not depend only on the incidence and prevalence of osteoarthritis, but is also influenced
by other factors like the more and more active style of living in the elderly, higher life
expectancy, improved outcomes of arthroplasties, changing reimbursement systems, etc.
Therefore, indications for total hip arthroplasty differ around the world, and can only be
given in general terms: the indication should be based on pain, loss of function, and
radiographic changes after failure of conservative treatment, considering the individual
contra-indications, in a shared — decision making process with the patient.

Since the population is getting older and more patients suffer from comorbidities, the
guestion is which patients will benefit most from THA and should comorbid conditions be
considered contra-indications?

Search and select
To answer the question a systematic literature analysis was performed for the following
research questions:

PICO 1: What are the favourable and unfavourable effects of total hip arthroplasty in
patients with osteoarthritis using immunosuppressants, versus patients with
osteoarthritis not using immunosuppressants?

P: patients with osteoarthritis of the hip who underwent total hip arthroplasty;

l: taking immunosuppressive medication;

C: not taking immunosuppressive medication;

O: complications, survival, functional gain, pain relief.

PICO 2: What are the favourable and unfavourable effects of total hip arthroplasty in
patients with osteoarthritis and malignancy, versus patients with osteoarthritis and no
malignancy?

P: patients with osteoarthritis of the hip who underwent total hip arthroplasty;

l: patients with malignancy;

C: patients without malignancy;

O: complications, survival, functional gain, pain relief.
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PICO 3: What are the favourable and unfavourable effects of total hip arthroplasty in
patients with osteoarthritis and diabetes, versus patients with osteoarthritis and no
diabetes?

P: patients with osteoarthritis of the hip who underwent total hip arthroplasty;

I: patients with diabetes;

C: patients without diabetes;

O: complications, survival, functional gain, pain relief.

PICO 4: What are the favourable and unfavourable effects of total hip arthroplasty in
obese patients with osteoarthritis, versus non-obese patients with osteoarthritis?

P: patients with osteoarthritis of the hip who underwent total hip arthroplasty;

I: patients with obesity;

C patients without obesity;

O: complications, survival, functional gain, pain relief.

PICO 5: What are the favourable and unfavourable effects of total hip arthroplasty in
smokers with osteoarthritis, versus non-smokers with osteoarthritis?

P: patients with osteoarthritis of the hip who underwent total hip arthroplasty;

I: patients who smoke;

C: patients who do not smoke;

O: complications, survival, functional gain, pain relief.

Relevant outcome measures
The working group did not define outcomes a priori, but used definitions as provided in
the studies.

Search and select (Method)

A literature search was performed in the Medline database (via OVID) with relevant
search terms on 18 September 2017. The search strategy is provided in the tab
“Methods”. The literature search resulted in 476 hits. Studies reporting complications,
survival, functional gain and pain relief after THA in patients with osteoarthritis and
obesity, malignancy, diabetes, patients using immunosuppressants or who smoke were
selected. Initially, 16 studies were selected. After obtaining full text, 5 studies were
included in the literature analysis.

The most important study characteristics are described in evidence-tables. The
assessment of risk of bias is provided in risk of bias tables.

Literature summary
Description of studies

Five studies were included in the literature summary (Chee, 2010; Li, 2017; Fu, 2016;
Jamsen, 2013, Davis, 2011).

The prospectively matched study by Chee (2010) compared THAs performed in morbidly
obese patients with osteoarthritis (n=55) with a matched group of non-obese patients
(n=53). Morbid obesity was defined as a BMI >40 kg/m? or as >35 kg/m? with at least one
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comorbidity. Participants were categorised as non-obese when their BMI was <30 kg/m?.
The participants were matched for age, gender, type of prosthesis, laterality and pre-
operative Harris Hip Score (HHS). Reported outcome measures were post-operative HHS,
SF-36 scores, complication rate (superficial wound infection, deep joint infection, deep-
vein thrombosis, pulmonary embolism, peri-operative mortality and dislocations) and
survival (with revision surgery as endpoint) Chee, (2010).

The prospective national cohort study by Li (2017) evaluated to which extent
osteoarthritis patients (n=2040) with various levels of obesity benefited from THA. The
study was based on a large, prospective national cohort of patients treated with THA Li,
(2017). Patients were grouped according to their pre-operative BMI as underweight or
normal weight (<24.99 kg/m?), overweight (25.00 to 29.99 kg/m?), obese (30.00 to 34.99
kg/m?), severely obese (35.00 to 39.99 kg/m?) or morbidly obese (=40.00 kg/m?).
Adjustments were performed for baseline function and pain score, gender, age, ethnicity,
household income, education, living alone, type of insurance, medical comorbidities, low
back pain, number of other painful joints and surgical volume of the hospital. Reported
outcome measures were physical function (Physical Component Summary (PCS) score)
and pain (Hip disability and Osteoarthritis Outcome Score (HOOS score)) Li, (2017).

The observational study by Fu (2016) investigated the independent morbidity risk of
malnutrition relative to obesity in patients with osteoarthritis (n=20,210) who underwent
a THA. Data from the National Surgical Quality Improvement Program (NSQIP) database
were used in this study. Despite the quality and prospective nature of data collection for
the NSQIP, pre-operative serum albumin data were not available for a significant
percentage of cases. Demographic variables, modified CCl, and obesity classifications
were compared between patients with and without pre-operative albumin
measurements. Propensity scores were used as a control for potential selection bias in
this analysis. Patients were classified as non-obese (BMI: 18.5 to 29.9), obese | (BMI: 30
to 34.9), obese Il (BMI: 35 to 39.9), or obese Ill (BMI >40). Reported outcome measures
were 30-day complications (any complications, any major complications, wound
complications, respiratory complications, blood transfusions, return to operation room
within 30 days, extended length of stay (LOSS)) Fu, (2016).

The register-based study by Jamsen (2013) examined how comorbid diseases affect
survival in patients with osteoarthritis (n=43,737) who underwent THA. The reported
outcome measure was survival. Adjustments were performed for age, gender, year of
operation, laterality of operation (unilateral, simultaneous bilateral), method of
prosthesis fixation and type of operating hospital (university, central, regional or other
type of hospital) Jamsen, (2013).

The observational study by Davis (2011) examined the effect of body mass index (BMI) on
the medium-term outcome after THA in patients with osteoarthritis (n=1617). The
reported outcome measures were dislocation, revision, duration of surgery, deep and
superficial infection, HHS and SF-36. In the multivariate analysis adjustments were
performed for age, gender, operating consultant, pre-operative HHS and SF-36 scores and
a diagnosis of malignancy, atherosclerotic disease, cardiac disease, diabetes mellitus,
osteoporosis or phlebitis Davis, (2011).

14

Total hip prosthesis
Authorization september 2018



Results

PICO 1: What are the favourable and unfavourable effects of total hip arthroplasty in
patients with osteoarthritis using immunosuppressants, versus patients with
osteoarthritis not using immunosuppressants?

No studies were found describing the outcomes in patients using immunosuppressants
compared to patients not using immunosuppressants.

PICO 2: What are the favourable and unfavourable effects of total hip arthroplasty in
patients with osteoarthritis and (a history of) malignancy, versus patients with
osteoarthritis and without (a history of) malignancy?

No studies were found describing complications, functional gain and pain relief in patients
with (a history of) malignancy compared to patients without (a history of) malignancy.

Survival

In the study by Jamsen (2013) a history of malignancy was associated with impaired
survival of the hip prostheses (revision surgery) during ten years of follow-up in the
univariate (HR: 1.28 (95%Cl 1.06 to 1.55)) and multivariate (HR: 1.27 (95% CI 1.05 to 1.54))
adjusted model Jamsen, (2017).

Grading of evidence

Grading the evidence started at a level of low evidence, because the data used was
derived from an observational study. Downgrading by one level was necessary, because
of width of confidence interval (imprecision).

Conclusion
Survival of the prosthesis after total hip arthroplasty for osteoarthritis
ey seems to be impaired in patients with a history of malignancy, compared
GRADE to patients without a history of malignancy.
Sources Jémsen, (2013)

PICO 3: What are the favourable and unfavourable effects of total hip arthroplasty in
patients with osteoarthritis and diabetes, versus patients with osteoarthritis and no
diabetes?

No studies were found describing complications, functional gain and pain relief in patients
with diabetes compared to patients without diabetes.

Survival

In the study by Jamsen (2013) diabetes did not affect survival of hip arthroplasties up to
5 years of follow-up in the univariate (HR: 1.08 (95%CI| 0.88 to 1.34)) and multivariate (HR:
1.03 (95%Cl 0.83 to 1.27)) adjusted model. Diabetes also did not affect survival of hip
arthroplasties after five years of follow up in the univariate (HR: 0.77 (95%Cl 0.29 to 2.06))
and multivariate (HR: 0.60 (95%Cl 0.22 to 1.63)) adjusted model Jamsen, (2013).
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Grading of evidence

Grading the evidence started at a level of low evidence, because the data used was
derived from an observational study. Downgrading by one level was necessary because
there was imprecision (width of confidence interval).

Conclusion
There seems to be no difference in survival of the prosthesis after total hip
Very low arthroplasty for osteoarthritis in patients with diabetes compared to
GRADE patients without diabetes.
Sources Jémsen, (2013)

PICO 4: What are the favourable and unfavourable effects of total hip arthroplasty in
obese patients with osteoarthritis, versus non-obese patients with osteoarthritis?

Complications

The study by Chee (2010) reported a significantly higher overall peri-operative
complication rate in morbidly obese patients (12) compared to non-obese patients (3)
(22% versus 5%, p = 0.012) Chee, (2010).

The study by Fu (2016) reported significant differences in any complication(s) overall, any
major complication(s), wound complications, blood transfusions, return to the operating
room and extended LOS between the different obesity classes (all P <0.004). All obesity
classes were associated with having any complication (obese | OR 1.19, Cl: 1.01 to 1.40;
obese Il OR 1.29, CI: 1.05 to 1.59; and obese Il OR 1.54, Cl: 1.21 to 1.98) and wound
complications (obese | OR 1.80, Cl: 1.30 to 2.50; obese Il OR 2.18, Cl: 1.47 to 3.25; and
obese Il OR 3.23, Cl: 2.09 to 4.99). Obese Il and obese Ill were also associated with return
to operating room (obese Il OR 1.59, CI: 1.16 to 2.18 and obese Il OR 1.80, CI: 1.22 to
2.63). Obese lll was the only obesity class that reached statistical significance as a
predictor of extended LOS (OR 1.22, ClI: 1.05 to 1.43) Fu, (2016).

The study by Davis (2011) reported a 6.8% risk of dislocation in patients with a BMI 235
kg/m? compared with a 3.2% risk of dislocation in patients with a BMI between 30 and
34.9, a 2.0% risk in patients with a BMI between 25 and 29.9 and a 1.5% risk in patients
with a BMI lower than 25 kg/m?2. Multivariate adjustments showed a 113.9% increase in
odds per 10 point BMI increase (Cl: 11.5 to 308.1, p-value = 0.023). The risk of superficial
infection was 14.2% in patients with a BMI of 35 kg/m? compared to 4.6% in patients with
a BMI of 30 to 34.9, 3.7% in patients with a BMI between 25 and 29.9 and 4.4% in patients
with a BMI lower than 25 kg/m?. Multivariate analysis showed that there were no
statistically significant differences between adjacent BMI groups, until the comparison
between BMI 235 and 30 to 34.9, where patients in the heavier group had a 3.37 times
(CI: 1.494 to 7.583) greater chance of superficial wound infection than those with a BMI
between 30 and 34.9. Revision and deep infection were also not significantly different
with a 10 point BMl increase Davis, (2011).

Grading of evidence

Grading the evidence started at a level of low evidence, because the data used was
derived from observational studies. Downgrading by one level was, however, necessary
as there were risk of bias (small sample size) and imprecision (width confidence interval).
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Survival

The study by Chee (2010) reported a five-year survival, using revision surgery as an
endpoint, of 90.9% (Cl: 82.9 to 98.9) for morbidly obese patients and 100% for non-obese
patients Chee, (2010).

Grading of evidence

Grading the evidence started at a level of low evidence, because the data used was
derived from an observational study. Downgrading by one level was, however, necessary
as there was imprecision (small sample size).

Functional gain

The study by Li (2017) reported that greater levels of obesity were associated with lower
(worse) Physical Component Summary (PCS) scores 6 months after THR (trend test, p
<0.001). However, the mean preoperative-to-postoperative changes in PCS scores did not
significantly differ by BMI status (P=0.07). Differences in pre-operative-to-postoperative
changes in the PCS score became greater after covariate adjustment, with severely and
morbidly obese patients having substantially less gain than other patients (p <0.001) Li,
(2017).

The study by Davis (2011) reported a 8.19% significant decrease in SF-36 score on physical
function by 10 points BMI increase (Cl: 4.74 to 11.63, p-value <0.001). This study also
reported a 10.41 significant decrease in score for the category physical role limitation (Cl:
4.64 to 16.18, p-value <0.001) Davis, (2011).

Grading of evidence

Grading the evidence started at a level of low evidence, because the data used was
derived from an observational study. Downgrading by one level was necessary as there
was a short follow-up time (risk of bias).

Pain relief

The study by Li (2017) reported that patients with greater levels of obesity had a greater
improvement in the mean pre-operative-to-postoperative changes in Hip disability and
Osteoarthritis Outcome Score (HOOS) (trend test, p <0.001). However, after covariate
adjustment, pre-operative-to-postoperative pain relief did not significantly differ by BMI
level Li, (2017).

The study by Davis (2011) reported a 3.98 significant decrease in SF-36 score on pain with
every 10 points BMI increase (Cl: 0.29 to 7.66, p-value <0.034) Davis, (2011).

Grading of evidence

Grading the evidence started at a level of low evidence, because the data used was
derived from an observational study. Downgrading by one level was necessary as there
were limitations in study design (short follow-up time) and imprecision (overlap
confidence intervals).

17
Total hip prosthesis
Authorization september 2018



Conclusions

Complication rates after total hip arthroplasty for osteoarthritis seem to be
Very low | higher in obese patients compared to non-obese patients.

GRADE
Sources (Chee, 2010; Fu, 2016; Davis, 2011)

Survival of the prosthesis after total hip arthroplasty for osteoarthritis

Very low |seems to be lower in obese patients compared to non-obese patients.
GRADE

Sources Chee, (2010)

Functional gain after total hip arthroplastyfor osteoarthritis seems to be
Very low |lower in obese patients compared to non-obese patients.

GRADE
Sources (Li, 2017; Davis, 2011)

There seems to be no difference in pain relief after total hip arthroplasty
Very low |for osteoarthritis in obese patients compared to non-obese patients.
GRADE

Sources (Li, 2017; Davis, 2011)

PICO 5: What are the favourable and unfavourable effects of total hip arthroplasty in
smokers with osteoarthritis, versus non-smokers with osteoarthritis?
No studies were found describing the outcomes in patients undergoing total hip
arthroplasty who smoked compared to patients who did not smoke.

Considerations

THA is an effective and successful surgical procedure for end stage osteoarthritis of the
hip when conservative treatment has failed. In the early development of THA, only healthy
patients with single end stage osteoarthritis underwent surgery. Nowadays patients with
comorbidities are also eligible for surgery. It is questionable whether outcomes in these
patients are comparable to patients without comorbidities.

In general, comorbidities are associated with higher anaesthetic risks and operative
complications after THA. For comorbidities, a distinction should be made between
diseases causing osteoarthritis and disorders coexisting with (primary or secondary)
osteoarthritis.

In this literature analysis, comorbidities affecting the outcome of THAs were studied. The
term “comorbidity” is used as a container concept to describe possible risk factors for
impaired outcome (for example smoking is not a real comorbidity). In addition, one
patient with a history of malignancy might have an impaired physical condition and life
expectancy, while another patient might have been cured years ago and have a (nearly)
normal life expectancy. The study by Jdmsen (2013) concluded that in general a history of
malignancy was associated with impaired survival of the hip prosthesis in patients with
osteoarthritis.
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Studies reporting adverse reactions, complications, survival, functional gain and pain
relief after THA in patients with osteoarthritis and a history of malignancy, diabetes,
obesity, who are smokers or are using immunosuppressants were selected. These factors
were selected because the prevalence of these comorbidities is increasing. Furthermore,
these comorbidities influence anaesthesia and functional gain after THA.

Obese patients have higher surgical risks. A higher BMI is associated with an increased
incidence of peri-operative complications and decreased functional gain after the THA
(Chee, 2010; Fu, 2016; Li, 2017, Davis, 2011). Ideally, diabetes mellitus should be divided
in type 1 and 2, because the duration of the disease is different in these patients. These
differences have different effects on surgery. Proper control of the diabetes will diminish
the peri-operative complication rate. Having diabetes was not associated with more joint
infections. Moreover, the survival of the prosthesis was also not impaired Jamsen, (2013).
We found no studies investigating the influence of smoking habits and the use of
immunosuppressants on the defined outcomes. Only five observational studies were
found (Chee, 2010; Fu, 2016; Li, 2017; Jamsen, 2013, Davis, 2011). Because of the
observational design of the included studies the evidence was graded low.

Generally, studies from Joint Replacement Registries showed worse outcomes aftera THA
in patients suffering from avascular osteonecrosis or rheumatoid arthritis compared to
patients with idiopatic osteoarthritis.

Surgeons must weigh the risks against the benefits for each patient with comorbidities
individually. In the pre-operative phase, they must evaluate if there are any comorbidities
that can increase the surgical risk. The life expectancy of the individual patient with a
history of malignancy should be evaluated, diabetes patients must have proper control
and obese patients should be advised to lose weight. To decide upon surgery the surgeon
should consult other medical professionals like an anaesthesiologist or oncologist. Finally,
the surgeon will discuss the possibilities with the patient and make decisions together.
Option grids are useful to facilitate shared decision making.

Recommendations

Offer total hip arthroplasty to if they suffer from pain and/or loss of function, if
radiographic changes indicate end-stage osteoarthritis and if conservative treatment fails.

| (History of) malignancy, diabetes or obesity should not be considered contra-indications.

Make the decision whether or not to operate together with the patient, who should be

informed of the following:

e  Patients with diabetes or obesity (BMI >30 kg/m?) have a higher complication rate
and might benefit less from the total hip arthroplasty.

° Implant survival is diminished in patients with a history of malignancy and in patients
with diabetes or obesity.
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Aanbevelingen

Bied patiénten met artrose van de heup een totale heupvervanging aan als er sprake is
van pijn en/of functieverlies, als er radiologische afwijkingen zijn die wijzen op een
eindstadium van heupartrose, en als conservatieve behandeling heeft gefaald.

| Een maligniteit (in de anamnese), diabetes en overgewicht zijn geen contra-indicaties.

Neem het besluit om al dan niet te opereren samen met de patiént, nadat deze

geinformeerd is dat:

° Patiénten met diabetes of met overgewicht (BMI >30 kg/m?) een grotere kans
hebben op complicaties en mogelijk minder baat hebben van de heupvervanging.

° De levensduur van het implantaat minder is bij patiénten met een maligniteit in de
anamnese en bij patiénten met diabetes of overgewicht.
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Appendixes module 1

Validity and maintenance

Module Party Year of Next Frequency Which Important factors
in authorization | assessment | of party/parties | that might lead to
control of actuality | assessment | monitors change in

of actuality | actuality? recommendations

Indications | NOV 2018 2023 5 years NOV Worse outcome for

and contra- several comorbities

indications

Knowledge gaps
What is the effect of specificimmunosuppressants (DMARDs) on the risk of complications
after total hip arthroplasty?

Indicators

Not applicable

Implementation plan
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ation needed for ed for barriers for implementa | lity for remar

implementa | effects | implementa | implementa | tion? these ks

tion: on tion tion? actions?

<1 year, costs

1to 3 years

or

>3 years
All <1 year No No No No NOV No
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Evidence-tables

Research question: What are the indications and contra-indications for total hip arthroplasty in patients with osteoarthritis?

Study Study Patient characteristics Intervention (1) Comparison / | Follow-up Outcome measures and effect size | Comments
referenc | characteristics control (C)
e
Chee et Type of study: Inclusion criteria: THA in morbidly The same Length of Complications Only patients with
al.,, 2010 | Prospectively Morbidly obese patients (BMI obese patients. Two intervention follow-up: Overall complication rate complete follow-up
matched study >40 or BMI >35 with at least on types of cemented as described Five years of Morbidly Obese: 12 (22%) were include in the
(The groups serious comorbidity) with femoral component in the column | follow-up Non-obese: 3 (5%) data-analysis.
were matched osteoarthritis who underwent were used: the ‘Intervention (p-valule = 0.012)
for age, gender, | THAs between 1998 and 2013. Charnley primary only Loss-to-
type of Comorbidities included THR (De Puy performed in | follow-up: Superficial infections
prosthesis, hypertension, cardiovascular International, Leeds, patients Nine patients | Morbidly obese: 7
laterality (right disease, diabetes, cancer, United Kingdom) and | without (10 hips) Non-obese: 2
or left, previous deep-vein thrombosis the Lubinus SPII morbidly were (p-valule = 0.014)
unilateral or or pulmonary embolus. (Waldemar-Link obesity. excluded
bilateral) and GmbH, Hamburg, because of Deep infections
pre-operative Exclusion criteria: Germany). Each incomplete Morbidly obese: 2
HHS. It was not Unclear harnley component follow-up, a Non-obese: 0
always possible had a further three | (p-valule = 0.015)
to identify a N total at baseline: 22.225 mm femoral were lost to
non-obese N = 108 (53 morbidly obese head and each follow-up and | Deep-vein thrombosis
patient with patients and 53 non-obese Lubinus one of 32 ten (11 hips) Morbidly obese: 0
exactly the patients) mm. had died. Non-obese: 0
same pre- All acetabular (p-valule = NR)
operative HHS Important characteristics: components were
as a morbidly Age and sex = not relevant cemented Charnley Pulmonary embolism
obese patient. (matched study) allpolyethylene Morbidly obese: 1
In this instance, components. A Non-obese: 0
the control with | Groups comparable at baseline? | standard (p-valule = 0.31)
the next ‘worst’ = not relevant (matched study) anterolateral
score was approach was used Peri-operative mortality
identified. If no by all eight surgeons. Morbidly obese: 0
other control Thromboprophylaxis Non-obese: 0
with a ‘worse’ with low molecular (p-valule = NR)
score could be weight heparin was
identified, the used in all patients. A Dislocations
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control with the
next

‘better’ score
was used.)

Setting:
Patients from 1
hospitals, THA
operations
between 1998
and 2003

Country:
United Kingdom

Source of
funding:
No

routine post-
operative
rehabilitation
programme, based
on an integrated care
pathway, was used.
Independent
prospective follow-up
was undertaken by a
dedicated audit team
consisting of two
specialist nurses. All
patients were
followed up at six,
18, 36 and 60
months.

Morbidly obese: 3
Non-obese: 1
(p-value = 0.30)

Survival

5-year survival (using revision
surgery as an endpoint)
Morbidly obese: 90.9% (95% Cl
82.9t0 98.9)

Non-obese: 100%

Li et al.
(2017)

Type of study:

Inclusion criteria:

Prospective
national cohort
of TJR patients

Setting:
FORCE-TJR is a
large,
prospective,
national cohort
of TIR patients
enrolled from
diverse high-
volume centers
and >100
community
orthopaedic

- The first 2040 patients who
underwent primary unilateral
THR between May 2011

and March 2013;

- completed the 6-month
postoperative questionnaire;
- and had a primary
diagnosis of osteoarthritis.

Exclusion criteria:

Patients were excluded if they
had another diagnosis for THA
(for example, osteonecrosis,
inflammatory arthritis, an acute
fracture or cancer.))

Type of THA is not
described in the
study.

Type of THAIis
not described
in the study.

Length of Of the patients who underwent
follow-up: THR:
6 months of Underweight or normal weight =
follow-up 26%

Overweight = 37%
Loss to Obese =22%
follow-up: Severely obese = 10%

Patients were
only included
in the data-
analysis when
they
completed
the 6-month
postoperative
questionnaire

Morbidly obese = 4%

PCS Score (Mean (95% Cl)):

Baseline

Under or normal weight = 32.4
(31.7, 33.2)

Overweight = 32.7 (32.0, 33.2)
Obese =30.2 (29.4, 31.0)
Severely obese = 28.3 (27.1, 29.4)

Type of intervention
not described.

Only patients with
complete follow-up
were include in the
data-analysis.
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practices,
distributed
across 22 states
in the U.S.

Country:
United States

Source of
funding:

The FORCE-TJR
cohort was
funded by the
Agency for
Healthcare
Research and
Quality (AHRQ)
to answer
multiple
research
questions
including: What
is the relative
role of body
mass index
(BMI) on
postoperative
functional
status?

N total at baseline:

N = 2040 (underwent total hip
prothesis (N = 2964 underwent
total knee arthroplasty)

Important characteristics:

Age (MeantSD)

Under of Normal weight = 66.7
(11.2)

Overweight = 66.2 (10.1)
Obese =63.8 (9.9)

Severely Obese = 63.0 (9.3)
Morbidly Obese = 60.0 (9.1)

Sex (Male%)

Under of Normal weight = 30.2
Overweight =48.5

Obese = 45.5

Severely Obese = 38.2
Morbidly Obese = 33.3

Groups comparable at baseline?
= No p-values were calculated.
However, some percentages of
prognostic risk factors were
different at baseline (e.g. 21
medical comorbidities (%),
moderate or severe low-back
pain (%), 21 painful joint).

Morbidly obese = 26.6 (25.1, 28.1)
All patients = 31.3 (31.0, 31.7)

6 Months

Under or normal weight = 46.5
(45.6, 47.4)

Overweight = 45.7 (45.0, 46.4)
Obese = 44.8 (43.9, 45.7)
Severely obese =41.2 (39.8, 42.6)
Morbidly obese=39.6 (37.6, 41.6)
All patients = 45.0 (44.6, 45.4)

Adjusted Preop. — Postop. Change
Under or normal weight = 14.0
(13.1, 14.8)

Overweight = 13.2 (12.5, 13.9)
Obese =13.3 (12.4, 14.2)
Severely obese =10.8 (9.5, 12.0)
Morbidly obese= 9.6 (7.7, 11.4)
All patients = 13.0 (12.5, 13.6)

Pain Score (Mean (95% Cl)):

Baseline

Under or normal weight =51.0
(49.2,52.7)

Overweight =51.1 (49.8, 52.5)
Obese = 47.3 (45.5,49.0)

Severely obese = 45.5 (42.6, 48.4)
Morbidly obese = 38.2 (34.0, 42.4)
All patients = 49.1 (48.2, 50.0)

6 Months

Under or normal weight =91.8
(90.7, 92.9)

Overweight =90.6 (89.7, 91.6)
Obese = 89.7 (88.4, 90.9)
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Severely obese = 88.4 (86.4, 90.5)
Morbidly obese = 88.4 (85.6, 91.1)
All patients = 90.4 (89.8, 91.0)

Adjusted Preop. — Postop. Change
Under or normal weight = 42.4
(41.0, 43.7)

Overweight =41.0 (39.8, 42.2)
Obese =41.0 (39.6, 42.4)

Severely obese = 40.01 (38.1, 42.1)
Morbidly obese = 41.5 (38.6, 44.4)
All patients = 41.3 (40.3, 42.4)

Fu et al.
(2016)

Type of study:

Inclusion criteria:

Observational
study

Setting:
The American

College of
Surgeons
National
Surgical Quality
Improvement
Program
(NsQIP)
database was
used for this
cohort study.
There are more
than 370
participating
hospitals and
medical centres
across the
united states
participating in

The NSQIP database from 2005
to 2013 was queried using
Current Procedural Terminology
code 27130 for THA cases as the
primary Current Procedural
Terminology code for OA of the
hip, as identified by International
Classification of Diseases, Ninth
Revision

codes 715.15, 715.35, and
715.95.

Exclusion cirteria:

Cases with a history of previous
infections, cases performed on
an

emergent basis, and cases with
missing preoperative
information such as age, gender,
height, and weight were
excluded.

N total at baseline:

Type of THA is not
described in the
study.

Type of THA
is not
described in
the study.

Length of | Complications (%)
follow-up:
30 days | 1. Any complication(s)

Loss to follow-

up: not
mentioned

Nonobese = 4.4

Obese =5.4

Obese Il =6.0
Obese lll =7.8
(p <0.001)

2. Any major complication(s)
Nonobese = 3.1

Obese I =3.9
Obese Il =4.3
Obese lll =5.0
(p <0.001)

3. Wound complications
Nonobese = 0.8

Obese I =1.5
Obese Il =1.9
Obese lll =3.2
(p <0.001)

Odds ratios were
calculated. Odds ratio
may only be used in
prospective cohort
studies when the risk
on the outcome <10%
(this was not the case
for the outcomes:
blood transfusions and
extended los.

Given the multiple
comparisons, a
Bonferroni correction
determined the
appropriate level of
significance to be P
<.004.
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this database.

Country:
United States

Source of
funding:
Unclear (One or
more of the
authors of this
paper have
disclosed
potential or
pertinent
conflicts of
interest, which
may include
receipt of
payment, either
direct or
indirect,
institutional
support, or
association with
an entity in the
biomedical field
which

may be
perceived to
have potential
conflict of
interest with
this work.)

N = 40653

Important characteristics:

1. Age (%)
Non Obese
18-64 =38.9
65-79 =43.8
80+=17.3

Obese |
18-64 =45.1
65-79=44.7
80+ =10.2

Obese Il
18-64 =54.0
65-79=41.0
80+=4.9

Obese llI
18-64 = 63.0
65-79 =345
80+=2.5

2. Sex (% Male)
Non Obese =41.4

Obese | =50.2
Obese Il =46.3
Obese Ill = 40.4

4. Septic complications
Nonobese = 0.3

Obese I =0.5
Obese I =0.7
Obese Il = 0.5
(p =0.009)

5. Cardiac complications
Nonobese = 0.3

Obese 1=0.4
Obese 11 =0.2
Obese lll =0.3
(p=0.802)

6. Respiratory complications
Nonobese = 0.4

Obese I =0.6

Obese Il =0.4
Obese lll = 0.5
(p =0.586)

7. Blood transfusions
(intraoperative/postoperative)
Nonobese = 18.9

Obese | =13.5
Obese ll=12.4
Obese lll = 14.4
(p <.001)

8. Urinary complications
Nonobese = 1.1.

Obese 1=1.3
Obese ll=1.4
Obese lll=1.9
(p =0.045)
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9. Return to OR within 30d
Nonobese = 1.6

Obese 1=2.1
Obese Il =2.7
Obese lll =3.4
(p <0.001)

10. Deep vein thrombosis or
Pulmonary embolism
Nonobese = 0.7

Obese I =0.7
Obese I =0.7
Obese lll = 0.6
(p=0.957)

11. Extended length of stay
Nonobese = 19.2

Obese | =18.9

Obese 11 =20.4

Obese Il =22.8

(p =0.002)

12. Death
Nonobese = 0.1
Obese 1 =0.2
Obese I1=0.2
Obese Il = 0.0

(p=0.354)

Complications (OR(95%CI)

Any complications
Obese | =1.19 (1.01, 1.40) P-value

=0.036

Obese Il =1.29 (1.05,1.59) P-value
=0.016

Obese Ill =1.54 (1.21, 1.98) P-
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value =0.001

Any major complications

Obese | =1.17 (0.97, 1.41) P-value
=0.100

Obese I1 =1.27 (0.99, 1.61) P-value
=0.059

Obese Ill =1.34 (1.00, 1.81) P-
value=0.054

Wound complications

Obese | =1.80 (1.30, 2.50) P-value
<0.001

Obese I =2.18 (1.47, 3.25) P-value
<0.001

Obese Il =3.23 (2.09, 4.99) P-
value <0.001

Respiratory complications

Obese | =1.23 (0.76, 2.00) P-value
=0.402

Obese I =0.83 (0.41, 1.68) P-value
=0.596

Obese Il =0.91 (0.39, 2.15) P-
value = 0.832

Blood transfusions

Obese | =0.71 (0.64, 0.79) P-value
<0.001

Obese Il =0.64 (0.56, 0,74) P-value
<0.001

Obese Ill = 0.77 (0.65, 0.92) P-
value = 0.004

Return to OR within 30 d

Obese | =1.20 (0.93, 1.55) P-value
=0.158

Obese Il =1.59 (1.16, 2.18) P-value
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=0.004
Obese Il =1.80 (1.22, 2.63) P-
value =0.003

Extended LOS

Obese | = 0.97 (0.89, 1.06) P-

value=0.504

Obese I =1.08 (0.96, 1.22) P-
value=0.197)

Obese Ill =1.22 (1.05, 1.43) P-
value =0.010

Jamsen
(2017)

Type of study:

Inclusion criteria:

Register based
study

Setting:

This study was
based on the
PERFECT
(PERFormance
Effectiveness
and Cost of
Treatment
episodes
database,
maintend by the
Finnish National
Institute for
Health and
Welfare. The
database was
created for
continuous
monitoring of
performance in
hip and knee
surgery in

Patients underwent primary THA
and TKA performed owing to
primary osteoarthritis in 1998
through 2008.

Exclusion criteria:

- Operations were excluded in
the register when the were
entered in the Hospital
Discharge Register but lacking
corresponding record in the
Finnish Artrhoplasty Register (n =
3997).

- Operations in patients with a
history of conditions suggesting
that the aetiology underlying the
need for joint replacement was
other than primary osteoarthritis
(n=8182).

- Records with missing necessary
data in the Finnish Arthroplasty
Register (n=2403)

- Operations performed on
foreigners or citizen of the
autonomous region of Aland

Type of THA is not
described in this
study.

Type of THA
is not
described in
this study.

Length of | Survival (HR (95% C..):
follow-up:
Median 4.9 | One or more comorbid disease =

years (range
1-4382 days)

Loss to follow-
up:

Death:
5018/43747
(11.5%)

1.16 (1.08, 1.23)

Diabetes

Univariate

0-5 years follow-up (fu) = 1.08
(0.88, 1.34)

>5 years fu = 0.61 (0.34, 1.08)

Age-and sex-adjusted
0to 5 years fu =1.10 (0.89, 1.35)
>5 years fu = 0.63 (0.36, 1.12)

Multivariate
0-5 years fu=1.03 (0.83, 1.27)
> 5 years fu = 0.60 (0.34, 1.06)

Cancer
Univariate
1.28 (1.06, 1.55)

Age- and sex-adjusted
1.30 (1.08, 1.57)
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Finland by
combining data
from several
nationwide
health registers.

Country:
Finland

Source of

funding:
Not mentioned

Islands (n=566)

- Simultaneous replacements of
hip and knee on the same
patient (n=56)

N total at baseline:
N =43747

Important characteristics:
1. Age (median(range))
68.5(21t0 97)

2. Male (N (%))
18776 (42.9)

Multivariate
1.27 (1.05, 1.54)

Inclusion criteria: Patients with

prospective data

Setting:
Hospital based

(Hospital
Kirkcaldy,
Kirkcaldy)

Country:
United Kingdom

Source of

funding:
Not mentioned

osteoarthritis which underwent

Davis Type of study:
(2011) Multivariate
analysis of THA.

Exclusion criteria:

- Patients without a diagnosis of
osteoarthritis or a recorded
diagnosis (n=123)

- Patients without one of the
three main prostheses (n=56)

- Patients without information
on BMI (n=45)

N total at baseline:
N=1617

Important characteristics:
1. Age (mean (range): 69 (34 —
96)

2. Male (N): 623

Most operations
(96.8%)

involved cemented
stems using either a
Charnley prosthesis
(De Puy
International,
Leeds, United
Kingdom), a Charnley
Elite

prosthesis (De Puy
International), or a
Lubinus SPII
prosthesis
(Waldemar-Link
GmbH, Germany).
Each Charnley
component had a 22
mm femoral head
and each Lubinus a
32 mm head. All
acetabular

The same
intervention
as described
in the column
‘Intervention
only
performed in
patients
without
morbidly
obesity.

Length of | Complications:
follow-up: 5
years. A | Dislocation

follow-up of
around 70%.

Overall odds of event: 0.026

% increase in odds per 10 points
BMl increase: 113.9

95% confidence interval: 115 to
308.1

p-value: 0.023

Revision

Overall odds of event: 0.0247

% increase in odds per 10 points
BMl increase: 52.4

95% confidence interval: 27.0
decrease to 219.0

p-value: 0.262

Deep infection

Overall odds of event: 0.0094

% increase in odds per 10 points
BMl increase: 61.3

95% confidence interval: 52.1

Total hip prosthesis
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components were
cemented

Charnley all-
polyethylene Ogee
cups. A standard
anterolateral
surgical approach
was used by all
surgeons. Low
molecular weight
heparin was used for
thromboprophylaxis
in all patients. The
post-operative
rehabilitation
programme was the
same in every case,
mobilising with a
physiotherapist on
the first post-
operative day, with
daily physiotherapy
thereafter until
discharge.
Independent
prospective follow-up
was undertaken at
five years by an audit
team consisting of
two specialist nurses
who were not
directly involved in
this, or any other,
study during data
collection.

decrease to 450.6
p-value: 0.440

Superficial infection

Overall odds of event: 0.0541

% increase in odds per 10 points
BMl increase: 89.5

95% confidence interval: 18.4 to
205.1

p-value: 0.008

SF-36 per category:

Physical function

% decrease in score per 10 point
BMl increase: 8.19

95% confidence interval: 4.74 to
11.63

p-value: <0.001

Role limitation: physical

% decrease in score per 10 point
BMl increase: 10.41

95% confidence interval: 4.64 to
16.18

p-value <0.001

Pain

% decrease in score per 10 point
BMl increase: 3.98

95% confidence interval: 0.29 to
7.66

p-value : 0.034
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Risk of bias table for intervention studies (observational: non-randomized clinical trials, cohort and case-control studies)
Research question: What are the indications and contra-indications for total hip arthroplasty in patients with osteoarthritis?

Study reference

(first author, year
of publication)

Bias due to a non-representative or
ill-defined sample of patients?!

(unlikely/likely/unclear)

Bias due to insufficiently long, or incomplete
follow-up, or differences in follow-up between
treatment groups??

(unlikely/likely/unclear)

Bias due to ill-defined or

inadequately measured outcome
23

(unlikely/likely/unclear)

Bias due to inadequate adjustment
for all important prognostic factors?4

(unlikely/likely/unclear)

Chee, 2010 Likely Unclear Unlikely Unlikely
Li, 2017 Unlikely Likely Unlikely Unlikely
Fu,2016 Unlikely Likely Unlikely Unlikely
Jamsen, 2013 Unlikely Unlikely Unlikely Unlikely
Davis, 2011 Unlikelly Unclear Unlikely Unlikely
1. Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and

unexposed from different populations.

2 Bias is likely if: the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or

length of follow-up differs between treatment groups or is too short. The risk of bias is unclear if: the number of patients lost to follow-up; or the reasons why, are not reported.

3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection
or information bias). If a study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome
measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.

10 4.
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Search strategy

Database | Search terms Total
Medline 1 Arthroplasty, Replacement, Hip/ or Hip Prosthesis/ or (hip adj3 476
(OVID) replacement*).ti,ab,kf. (40569)

2 arthroplasty/ or arthroplasty, replacement/ or joint prosthesis/ or metal-on-
metal joint prostheses/ (20694)

English 3 Hip/ or exp Hip Joint/ or (hip? or femur* or femoral* or trochant* or
pertrochant* or intertrochant* or subtrochant*).ti,ab,kf. (256045)
2005- 4 2 and 3 (5786)
5 1 or 4 (44547)
sept. 2017 | ¢ limit 5 to (english language and yr="2005 -Current") (20592)

7 "Factors That Affect Outcome Following Total Joint Arthroplasty: a Review of
the Recent Literature.".m_titl. (1)

8 "adverse peri-operative outcomes following elective total hip replacement in
diabetes mellitus: a systematic review and meta-analysis of cohort
studies".m_titl. (1)

9 7 0r8(2)

10 6and 9 (2)

11 exp Diabetes Mellitus/ (390598)

12 exp Immunosuppressive Agents/ (300302)

13 Immunosuppression/ (30754)

14 exp Neoplasms/ (3107069)

15 exp Obesity/ (185383)

16 Smoking/ (142777)

17 (immunosuppres* or cancer* or carcinoma or neoplasm* or diabet* or
obesit* or adipositas or smoking).ti,ab,kf. (2932314)

18 (contraindicat* or contra-indicat*).ti,ab,kf. (44561)

19 11or12or13orl14or15o0r16or 17 or 18 (4768430)

20 6 and 19 (1292)

21 (meta-analysis/ or meta-analysis as topic/ or (meta adj analy$).tw. or
((systematic* or literature) adj2 reviewS$1).tw. or (systematic adj
overview$1).tw. or exp "Review Literature as Topic"/ or cochrane.ab. or
cochrane.jw. or embase.ab. or medline.ab. or (psychlit or psyclit).ab. or (cinahl
or cinhal).ab. or cancerlit.ab. or ((selection criteria or data extraction).ab. and
"review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/ not humans/))
(345234)

22 20 and 21 (56)

23 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/
or randomized controlled trials as topic/ or Random Allocation/ or Double-
Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial,
phase ii or clinical trial, phase iii or clinical trial, phase iv or controlled clinical
trial or randomized controlled trial or multicenter study or clinical trial).pt. or
clinic$ trialS$1.tw. or (clinic$ adj trial$1).tw. or ((singl$ or doubl$ or treb$ or
tripl$) adj (blind$3 or mask$3)).tw. or Placebos/ or placebo$.tw. or randomly
allocated.tw. or (allocated adj2 randomS$).tw.) not (animals/ not humans/)
(1412096)

24 20 and 23 (107)

25 19 and 22 (56)

26 22 or 24 (158) — 146 uniek

27 Epidemiologic studies/ or case control studies/ or exp cohort studies/ or
Controlled Before-After Studies/ or Case control.tw. or (cohort adj (study or
studies)).tw. or Cohort analyS$.tw. or (Follow up adj (study or studies)).tw. or
(observational adj (study or studies)).tw. or Longitudinal.tw. or
Retrospective*.tw. or prospective*.tw. or consecutive*.tw. or Cross
sectional.tw. or Cross-sectional studies/ or historically controlled study/ or
interrupted time series analysis/ (Onder exp cohort studies vallen ook
longitudinale, prospectieve en retrospectieve studies) (2984735)

28 comparative study.pt. (1863843)

29 (registry or registries).ti,ab. or registries/ (134276)

30 27 or 28 or 29 (4494520)

31 20 and 30 (705)

32 31 not 26 (621)

33 "Arthroplasty, Replacement, Hip"/ae, co or "Postoperative Complications"/ or
(contraindicat* or contra-indicat*).ti,ab,kf. or treatment failure/ or Risk
Assessment/ or (treatment adj3 failure*).ti,ab,kf. or (complication* or adverse
or risk or predict*).ti. (1333085)

34 32 and 33 (367) — 330 uniek

33
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Exclusion table

Table Exclusion after reading full text

Author and year Reason for exclusion

Andrew (2008) Not only patients with osteoarthritis included

Haverkamp (2011) | Not only studies about patients with osteoarthritis included
Haynes (2017) Not only studies about patients with osteoarthritis included
Ibrahim (2015) Not only patients with osteoarthritis included

Liu (2015) Not only studies about patients with osteoarthritis included

Ma (2016) Not only studies about patients with osteoarthritis included

Khan (2009) Not only patients with osteoarthritis included

Teng (2015) Not only studies about patients with osteoarthritis included
Tsang (2013) Not only patients with osteoarthritis included

Zhang (2015) Outcomes were not separated for total hip and knee replacement
Dy (2011) Outcomes were not separated for total hip and knee replacement
Gossec (2011) (Contra-)indication not of interested

Table Exclusion after reading full text

Author (year)

Reason for exclusion

Santaguida (2008)

Not specific about patients with osteoarthritis

Flugsrud (2009)

Not specific about patients with osteoarthritis

Lubekke (2007) Not specific about patients with osteoarthritis
Roder (2007) Another intervention

Sadr Azodi (2008) | Only construction workers included

Bussato (2008) Not specific about patients with osteoarthritis

Total hip prosthesis
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Module 2 Patient Reported Outcome Measures in total hip arthroplasty

This module is based on the advisory report of the Netherlands Orthopaedic Association:
Patient Reported Outcome Measures. Advies Nederlandse Orthopaedische Vereniging
2012 (https://www.orthopeden.org/downloads/32/advies-proms-orthopedie.pdf).

Research question
What Patient Reported Outcome Measures should be used to assess the effect of total
hip arthroplasty?

Uitgangsvraag
Welke Patient Reported Outcome Measures zijn geschikt om het effect van een totale
heupvervanging te evalueren?

Introduction

Patient Reported Outcome Measures (PROMs) are questionnaires which patients
complete. PROMs are intended to quantify burden of disease and therefore may be
helpful in the measurement of quality of care. PROMs have been used for a long time in
scientific studies, but their use in the evaluation of regular care is relatively new. It is
important to define an optimal set of PROMs that can be used in the assessment of the
effect of a total hip arthroplasty (THA) from a patients’ perspective.

Search and select
No systematic literature search was performed.

Literature summary

The recommendations are based on the advisory report of the Netherlands Orthopaedic
Association: Patient Reported Outcome Measures. Advies Nederlandse Orthopaedische
Vereniging 2012 (https://www.orthopeden.org/downloads/32/advies-proms-
orthopedie.pdf) (NOV, 2012).

Considerations

In general there is an increased use of both disease-specific and general PROMs. PROMs
might particularly be valuable for measuring the effect of specific (surgical) interventions
or for evaluation of care. In the future, PROMs may possibly be useful for determining
practice variation (NOV, 2012).

The Netherlands Orthopaedic Association (NOV) aims to identify a set of PROMs that can
contribute to continuous improvement of orthopaedic care, through recording of the
outcomes in quality registrations like the Landelijke Registratie Orthopedische
Implantaten (LROI) (NOV, 2012).
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The NOV recommends to use the EuroQol 5 dimensions (EQ-5D), a standardized
instrument for measuring generic health status, as a general PROM. The NOV initially
advised to measure pain (in rest and during physical activity) in patients undergoing total
hip arthroplasty with the Visual Analogue Scale (VAS). However, the Numeric Rating Scale
(NRS) seems at least equivalent to the VAS and is more feasible in clinical practice. As a
joint-specific PROM for THA patients the NOV recommends the Hip disability and
Osteoarthritis Outcome Score (HOOS PS: a questionnaire to measure the symptoms and
limitations with THA patients), which might be combined with the Oxford Hip Score (OHS)
to assess function and pain with THA patients. Combining the HOOS PS and OHS facilitates
international comparisons (NOV, 2012).

The PROMs should be administered at the time of indication, and three months and one
year after the operation (NOV, 2012).

Recommendation

Register PROMs prior to total hip arthroplasty and during follow-up: at least at the time
of indication, and at three and twelve months after the operation.

Use for general PROMs the EQ-5D, and the NRS to evaluate pain in rest and during
physical activity.

Use as a joint-specific PROM the HOOS-PS (consider adding the OHS to facilitate
international comparisons).

Aanbeveling

Registreer PROMs voorafgaand aan de plaatsing van een totale heupprothese en tijdens
follow-up: in ieder geval bij indicatiestelling, en postoperatief na drie en twaalf
maanden.

Gebruik als algemene PROMs de EQ-5D, en voor pijn in rust en bij activiteit de NRS.

Gebruik als gewrichtsspecifieke PROM de HOOS-PS (eventueel gecombineerd met de
OHS om internationale vergelijking mogelijk te maken).

Literature

NOV (2012). Patient Reported Outcome Measures. Advies Nederlandse Orthopaedische Vereniging (NOV)
(https://www.orthopeden.org/downloads/32/advies-proms-orthopedie.pdf).
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Module 3 Surgical techniques in primary total hip arthroplasty

Research questions

3.1 Which type of bearing should be used in total hip arthroplasty?
3.2 Whatis the preferred diameter of the head in total hip arthroplasty?
3.3  Which type of prothesis is preferred?

3.4 Which approach for total hip arthroplasty is preferable: anterior, posterior or
straight lateral?

Uitgangsvragen

3.1 Welk type lagering geniet de voorkeur bij totale heupprothese?
3.2 Wat s de optimale kopdiameter bij totale heupprothese?
3.3 Welk type prothese geniet de voorkeur?

3.4 Welke benadering geniet de voorkeur bij totale heupprothese: anterior, posterior
of lateraal?

3.1 Bearing surface total hip arthroplasty

Research question

Which type of bearing should be used in total hip arthroplasty?

Uitgangsvraag

Welk type lagering geniet de voorkeur bij totale heupprothese?

Introduction
Only a few materials are suitable as joint bearings for a total hip prosthesis. Traditionally
the bearing materials consist of a metal femoral head and a polyethylene cup. Some
disadvantages of these materials include wear, with osteolysis and implant loosening, and
- dependent on head size - dislocation. To diminish these risks, alternative materials have
been developed, creating less wear and at the same time providing the opportunity of
using larger heads to decrease the risk of dislocation. Although the more wear-resistant
properties of these materials have been illustrated in hip simulators and short-term to
mid-term clinical follow-up, it is still unknown whether improved tribological properties
will result in reduced wear and osteolysis and consequently in improved implant survival,
in the mid to long term. Currently, a number of total hip bearing materials are available,

which are used in the following combinations (see Table 3.1).

Table 3.1
Head Cup
Metal Conventional polyethylene

Metal

Cross-linked polyethylene

Metal

Metal

Ceramic

Conventional polyethylene

Ceramic

Cross-linked polyethylene

Ceramic

Ceramic
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The working group chose to focus this chapter on three relatively new bearing materials
(compared to traditional materials):

1. Cross-linked polyethylene cup (compared to conventional polyethylene cup).
2. Ceramic head (compared to metal head).
3. Ceramic insert (compared to conventional or cross-linked polyethylene insert) in

uncemented cup.

There is strong advice against the use of large-head metal on metal articulations in the
Netherlands (NOV, 2015) and the disappointing outcomes of these large-head metal on
metal articulations reported in the European and Australian registries confirm the
problems associated with these articulations. There are many unexpected findings in the
metal on metal articulations leading to toxic metal ion loads in patients causing general
medical problems and local hip joint problems, such as pseudotumours and loosening.
Therefore, studies using metal on metal articulations are not included in this analysis.

Search and select
To answer the question, a systematic literature analysis was performed for the following
research questions:

PICO 1: What are the effects of a cross-linked polyetheylene cup, compared to a
conventional polyethylene cup, in primary total hip arthroplasty for osteoarthritis or
avascular necrosis?

P: primary total hip arthroplasty for osteoarthritis or avascular necrosis;

I: cross-linked polyethylene cup;

C: conventional polyethylene cup;

O: periprosthetic fractures, dislocation, wear, revision, survival, osteolysis.

PICO 2: What are the effects of a ceramic head, compared to a metal head, in primary
total hip arthroplasty for osteoarthritis or avascular necrosis (with use of the same type
of polyethylene on the cup side)?

P: primary total hip arthroplasty for osteoarthritis or avascular necrosis;

I: ceramic head;

C: metal head;

O: periprosthetic fractures, ceramic fractures, dislocation, wear, revision, survival,
osteolysis.

PICO 3: What are the effects of a ceramic insert (in uncemented cup), compared to a cross-

linked polyethylene insert (in uncemented cup), in primary total hip arthroplasty for

osteoarthritis or avascular necrosis?

P: primary total hip arthroplasty for osteoarthritis or avascular necrosis;

l: ceramic insert (in uncemented cup);

C: conventional or cross-linked polyethylene insert (in uncemented cup);

O: periprosthetic fractures, ceramic fractures, dislocation, wear, revision, survival,
osteolysis.
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Relevant outcome measures

De working group decided that revision (for any reason) and survival were critical
outcome measures for decision-making; and osteolysis and wear were important for
decision-making.

The working group defined these outcomes in the following way:

o Revision was defined as the exchange of any component of the femoral implant
(stem and/or head) or the acetabular implant (cemented cup or uncemented cup
and/or insert), for aseptic loosening and/or any other reason.

. Survival was defined as the revision-free presence of the implant component(s) in
the human body during clinical follow-up.

. Wear is the tribological phenomenon of volumetric loss of material due to friction
of contacting surfaces in relative motion. Amongst others, this can be assessed with
conventional radiography or radiostereometry. Dependent on the type of wear
(abrasive, adhesive, fatigue, delamination or third body), the type of material
(metal, ceramic, polyethylene, other materials) and the size and dose of the wear-
particles, this can result in osteolysis and eventually loosening of the implant.

Search and select (Method)

A literature search was performed with relevant search terms on 17 november 2016 in
the databases Medline (OVID) and Embase (via Embase.com). The search strategy is
provided in the tab “Methods”. The literature search resulted in 1558 hits. Studies were
selected using the following selection criteria: systematic reviews of RCTs or RCTs,
comparing the material combinations in the research questions identified, follow-up of
preferably five to ten years or more. After obtaining full text, relevant and high quality
studies were included in the literature analysis. Based on title and abstract 43 studies were
pre-selected. After reading full text, 36 studies were excluded (see exclusion table below)
and 7 studies were selected. In addition, four national hip registry studies were included.

The most important study characteristics are described in evidence tables. The
assessment of risk of bias is provided in risk of bias tables.

Literature summary

Description of studies

Systematic reviews

A network meta-analysis was included that analysed the difference in the risk of revision
or prosthesis survival using 40 RCTs involving 5321 total hip arthroplasties (THAs), with a
postoperative follow-up of at least two years, for different bearing material combinations
Yin, (2015). This study systematically reviewed and meta-analysed RCTs among commonly
used THA bearing surfaces, including ceramic-on-ceramic, ceramic-on-conventional
polyethylene, ceramic-on-highly-cross-linked polyethylene, metal-on-conventional
polyethylene,  metal-on-highly-cross-linked  polyethylene and metal-on-metal
articulations Yin, (2015).

Furthermore, four systematic reviews were found that compared two combinations of
bearing materials each time, partly these included the same RCTs as Yin (2015).
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Dong (2015) compared ceramic-on-ceramic and ceramic-on-polyethylene (highly cross-
linked polyethylene, polyethylene, uncrosslinked ultrahigh molecular weight
polyethylene and ultrahigh molecular weight polyethylene liner) total hip prostheses
including eight RCTs enrolling a total of 1,508 patients and 1,702 THA surgeries. Follow-
up of the included studies varied from 2 to 12 years. Outcomes reported were clinical
outcomes, complications such as fractures, dislocation, osteolysis and revision rates, and
radiographic outcomes Dong, (2015).

Hu (2015) compared ceramic-on-ceramic versus ceramic-on-polyethylene (highly cross-
linked polyethylene, uncrosslinked ultrahigh molecular weight polyethylene) bearing
surfaces for THA in 9 RCTs involving 1575 patients (1747 hips). Follow-up varied from 12
to 96 months postoperatively. Outcomes reported were ceramic fractures, dislocation,
revision and osteolysis Hu, (2015).

Shen (2014) compared highly cross-linked polyethylene with conventional polyethylene
bearing surfaces for THA in 8 RCTs involving 735 patients. Follow-up ranged from 5 to 10
years. Outcomes reported were wear-related revision and osteolysis Shen, (2014).

Si (2015) compared ceramic-on-ceramic with ceramic-on-polyethylene (highly cross-
linked polyethylene, moderately cross-linked polyethylene, uncross-linked ultra-high-
molecular-weight polyethylene) bearing surfaces for THA in 13 RCTs involving 2488 THAs.
Follow-up ranged from one to twelve years. Outcomes reported were revision and overall
ceramic fractures Si, (2015).

RCTs
In addition, three RCTs were found that were not included in the network meta-analysis
of Yin (2015).

Beaupré (2016) compared ceramic-on-ceramic with ceramic-on-highly-cross-linked-
polyethylene in an RCT in 92 subjects. Ten-year follow-up was completed in 35 of the 48
patients in the ceramic-on-ceramic group and in 33 of the 44 patients in the ceramic-on-
highly-crosslinked-polyethylene group. Outcomes reported were PROMs, wear and
revision Beaupré, (2016).

Glyn-Jones (2015) performed an RCT that compared long-term steady wear of highly-
cross-linked-polyethylene with ultra-high-molecular-weight-polyethylene. Outcomes
reported were revision and wear Glyn-Jones, (2015).

Langlois (2015) conducted a prospective randomised study to assess the rates of
penetration in 100 patients of two distinct types of polyethylene in otherwise identical
cemented all-polyethylene acetabular components. After 8 years of follow-up 68 hips had
complete follow-up data Langlois, (2015).

Registry studies

Several registry studies were found. Paxton (2014) compared risk of revision between
metal-on-conventional-polyethylene and metal-on-highly-cross-linked-polyethylene in six
national and regional registries: USA (Kaiser Permanente, HealthEast), Italy (Emilia-
Romagna region), Spain (Catalan region), Norway and Australia. Inclusion criteria were
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osteoarthritis as the primary diagnosis, cementless implant fixation and a patient age of
45 to 64 years. These criteria resulted in a sample of 16,571 primary THAs Paxton, (2014).

Paxton (2015) describes 26,823 THAsfrom the Kaiser Permanente’s Total Joint
Replacement Registry performed between April 2001 and December 2011. Endpoints of
interest were all-cause and aseptic revisions. Of the 26,823 THAs included in the study,
1815 (7%) were metal-on-conventional polyethylene and 25,008 (93%) were metal-on-
highly-cross-linked-polyethylene Paxton, (2015).

Epinette (2016) analysed data from the National Joint Registry (England and Wales) of
45,877 hips. It compared cross-linked annealed polyethylene (n=21,470) with
conventional polyethylene (n=8,225) and ceramic-on-ceramic (n=16,182) at six years
follow-up and focused on revision risk Epinette, (2016).

Furhermore, the 2016 Annual Report of the Australian Orthopedic Association National
Joint Replacement Registry (AOANJRR) was used (AOANJRR, 2016).

Results

PICO 1: What are the effects of a cross-linked polyethylene cup, compared to a
conventional polyethylene cup, on ceramic fractures, dislocation, wear, revision, survival
and osteolysis in primary total hip arthroplasty for osteoarthritis or avascular necrosis?

Revision

The network meta-analysis of 40 RCTs showed no significant difference in relative risk (RR)
of revision for metal-on-highly-cross-linked-polyethylene versus metal-on-conventional-
polyethylene (11 studies, RR for conventional polyethylene vs highly-cross-linked-
polyethylene = 2.04 (0.89 to 5.09) Yin, (2015).

The study by Paxton (2014) showed a five-year rate of revision surgery ranging from 1.9%
to 3.2% among the different registries. There was no significant difference in revision rates
between bearing surfaces, with a hazard ratio of 1.20 (95% Cl 0.80 to 1.79) for metal-on
conventional-polyethylene compared to metal-on-highly-crosslinked-polyethylene
Paxton, (2014).

The large registry study by Paxton (2015) included 26,823 patients with a follow-up up to
10 years (median follow-up 5.1 years). The adjusted risks of all-cause revision (HR 1.75;
95%Cl, 1.37 to 2.24; p<0.001) and aseptic revision (HR 1.91; 95% Cl, 1.46 to 2.50; p<0.001)
were higher in patients with metal-on-conventional-polyethylene bearing surfaces
compared with metal-on-highly-cross-linked-polyethylene. At 7 years follow-up, the
cumulative incidence of revision was 5.4% (95% Cl, 4.4% to 6.7%) for metal-on-
conventional-polyethylene and 2.8% (95% Cl, 2.6% to 3.2%) for metal-on-highly-cross-
linked-polyethylene. When accounting for differences in femoral head size distribution,
the results were not substantively different Paxton, (2015).

The National Joint Registry of England and Wales hip data set, including 45,877 hips,
showed better survival (revision for any cause) for cross-linked annealed polyethylene (6
years survival rate 98.0%; 95%Cl 0.976-0.983) versus conventional polyethylene (6 years
survival rate 97.3%; 95%Cl 0.969-0.977; p=0.072) Epinette, (2016). When considering
revision for bearing related failures, 6-year survival was significantly better for cross-
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linked annealed polyethylene (99.6%) than for conventional polyethylene (98.8%;
P<0.001). Separate analyses were carried out for small metallic heads, small alumina
heads and large heads. For metallic and alumina small heads (£32mm), survival of cross-
linked annealed polyethylene was significantly better than of conventional polyethylene.
For large heads this comparison could not be made because there were no large heads
used in combination with conventional polyethylene liners Epinette, (2016).

According to the 2016 Annual Report of the Australian Orthopedic Association National
Joint Replacement Registry (AOANJRR), which contains 363,561 primary THAs, of which
44,710 hips were added in 2015, cross-linked-polyethylene has a lower rate of revision
than conventional polyethylene regardless of the femoral head used (both independent
of size and bearing material); the 15-year cumulative percent revision for cross-linked-
polyethylene is 5.6% versus 10.5% for non-cross-linked-polyethylene (AOANJRR, 2016).
The cumulative incidence of loosening/lysis and prosthesis dislocation at 15 years is 1.1%
and 1.2% for cross-linked-polyethylene, compared to 3.6% and 1.6% for non-cross-linked-
polyethylene bearings respectively (AOANJRR, 2016).

Revision varies depending on head size. In the Australian registry, this is most evident for
non-cross-linked-polyethylene where the rate of revision increases with larger head size,
mainly due to osteolysis and loosening (AOANJRR, 2016). For cross-linked-polyethylene
there is no difference between head sizes <32 mm and >32 mm, but revision risk is lowest
for 32 mm heads (AOANJRR, 2016).

Comparing all bearing combinations, the cumulative percent revision at 10 years for
ceramic-on-cross-linked-polyethylene and metal-on-cross-linked-polyethylene is lower
(respectievelijk 4.4; 4.0 to 4.8 and 4.3; 4.1 to 4.5), compared to ceramic-on-non-cross-
linked-polyethylene and metal-on-non-cross-linked-polyethylene (7.0; 6.3 to 7.8 and 6.3;
6.1 to 6.6). The percent revision of ceramic-on-ceramic lies in between the cross-linked-
polyethylene and non-cross-linked-polyethylene values (5.0; 4.8 to 5.3) (AOANJRR, 2016).

Fractures
Highly-cross-linked-polyethylene versus conventional polyethylene
None of the studies reported fractures.

Dislocation
Highly-cross-linked-polyethylene versus conventional polyethylene
None of the studies reported dislocation.

Wear

Highly-cross-linked-polyethylene versus conventional polyethylene

A meta-analysis of 8 RCTs that compared highly-cross-linked with conventional
polyethylene showed significantly reduced radiological wear (weighted mean difference
=-0.09; 95% ClI - -0.15 to -0.03; p=0.006) of cross-linked polyethylene, but no difference
in wear-related revision (RD =-0,02, 95% Cl =-0.05 to 0.01, P=0.20) after five to ten years
follow-up Shen, (2014). However, the study did not provide information on the bearing
material at the femoral side Shen,(2014).
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Two small RCTs were published after this review.

Langlois (2015) showed that at nine year follow-up the yearly linear wear can be
significantly reduced by using a highly cross-linked PE (-0.0002 mm/year versus 0.132
mm/year for contemporary annealed polyethylene, p<0.001) Langlois, (2015).

Glyn-Jones (2015) reported linear wear (using radiostereometric analysis) for the highly
cross-linked polyethylene being significantly less (0.003 mm/year) than for the
conventional ultrahigh-molecular weight polyethylene (0.030 mm/year; p<0.001) at 10
years. The volumetric wear between 1 and 10 years was lower in the highly-cross-linked-
polyethylene group (14 mm3) compared to the conventional ultrahigh-molecular weight
polyethylene group (98 mm3, p = 0.01) Glyn-Jones, (2015).

Osteolysis
Highly-cross-linked-polyethylene versus conventional polyethylene

A meta-analysis of 8 RCTs that compared highly cross-linked with conventional
polyethylene showed no difference in osteolysis (RD = -0.12, 95% Cl =-0.26 to 0.03,
P=0.12) after five to ten years follow-up Shen, (2014).

Grading of evidence

Revision

Level of evidence started as low as the conclusion was based on the network meta-
analysis of Yin (2015) together with observational registry data, and was downgraded to
very low because of heterogeneity in the results.

Wear
The level of evidence was graded as high since the conclusion for wear was based on the
systematic review of Shen (2014), which was of good quality, together with two RCTs.

Osteolysis
The level of evidence was graded as high as the systematic review of Shen (2014) was of

good quality.

Conclusions
Revision
Highly-cross-linked-polyethylene cups might be associated with a lower
Vi e revision risk than conventional polyethylene cups.
GRADE . .
Sources (Yin, 2015; Paxton, 2014, Paxton, 2015; Epinette, 2016; AOANJRR,
2016)
Wear
Wear is reduced for highly-cross-linked polyethylene cups as compared to
High conventional polyethylene cups.
GRADE
Sources (Shen, 2014; Langlois, 2015; Glyn-Jones, 2015)
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Osteolysis

No differences in osteolysis were found after 5 to 10 years follow-up for
High highly cross-linked cups compared to conventional polyethylene cups.
GRADE

Sources Shen, (2014)

PICO 2: What are the effects of a ceramic head, compared to a metal head, on fractures,
dislocation, wear, revision, survival and osteolysis in primary total hip arthroplasty for
osteoarthritis or avascular necrosis (with use of the same type of polyethylene on the cup
side)?

Revision

The network meta-analysis of 40 RCTs showed no significant difference in risk of revision
for ceramic-on-conventional-polyethylene prosthesis versus metal-on-conventional-
polyethylene (3 studies; RR 1.74 (0.58 to 5.24) Yin, (2015). There was also no significant
difference in risk of revision for ceramic-on-highly-cross-linked-polyethylene versus
metal-on-highly-cross-linked polyethylene (2 studies; RR 0.74; 95% Cl 0.17; 3.01) Yin,
(2015).

Ceramic fractures
None of the studies reported ceramic fractures.

Dislocation
None of the studies reported dislocation.

Wear
None of the studies reported wear.

Osteolysis
None of the studies reported osteolysis.

Grading of evidence

Revision

The conclusion is based on the meta-analysis of RCT’s by Yin (2015), therefore the level of
evidence started as high. The level of evidence was downgraded one level for risk of bias
(in most included studies details regarding randomisation and blinding were not clear)
and one level for heterogeneity of the results. Level of evidence was graded as low.

Conclusion
Revision

There seems to be no difference in risk of revision between ceramic heads
Low and metal heads (both on (highly-cross-linked) polyethylene cups).

GRADE

Sources Yin, (2015)

PICO 3: What are the effects of a ceramic insert (in uncemented cup), compared to a
(conventional or cross-linked) polyethylene insert (in uncemented cup), on fractures,
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dislocation, wear revision, survival and osteolysis in primary total hip arthroplasty for
osteoarthritis or avascular necrosis?

Revision

A network meta-analysis of 40 RCTs showed that the relative risk of revision for ceramic-
on-highly-cross-linked polyethylene versus ceramic-on-ceramic was 1.95 (4 studies; 95%
Cl 0.68-6.60) Yin, (2015).

A meta-analysis of 8 RCTs that compared ceramic-on-ceramic versus ceramic-on-(highly
cross-linked)-polyethylene showed no difference in revision rate (RR=0.99; 95% Cl (0.54
to 1.83)) Dong, (2015).

Another meta-analysis of 9 RCTs that made the same comparison, did not show
differences in revision rates for ceramic-on ceramic compared to ceramic-on-
polyethylene (2.7% versus 2.8%) Hu, (2015).

A third meta-analysis of 13 RCTs showed no differences with respect to revisions (RR 1.28
(0.60 to 2.75)) Si, (2015).

The RCT by Beaupré (2016) reported three revisions in the ceramic-on-highly-crosslinked-
polyethylene group and no revisions in the ceramic-on-ceramic group. The results might
be caused by the differences in head sizes (mainly 28 mm ceramic-on-highly-crosslinked-
polyethylene vs 32 mm in ceramic-on-ceramic) Beaupré, (2016).

Ceramic fractures

A meta-analysis of 8 RCTs that compared ceramic-on-ceramic versus ceramic-on-(highly
cross-linked)-polyethylene showed a higher rate of fractures (5 studies) for ceramic-on-
ceramic fracture than ceramic-on-(highly-cross-linked) polyethylene (RR = 4.46, 95% Cl:
1.16 to 17.25; P = 0.03) Dong, (2015).

Another meta-analysis of 9 RCTs also showed a higher incidence of intra- and
postoperative fractures (6 studies) for ceramic-on-ceramic than ceramic-on-polyethylene
(Risk ratio 5.10 (1.32 to 19.71); P=0.02) Hu, (2015).

A third meta-analysis of 13 RCTs also showed a higher rate of overall fractures (6 studies)
for ceramic-on-ceramic than ceramic-on-polyethylene (RR 6.02 (95%Cl (1.77 to 20.1)) Si,
(2015).

Dislocation

A meta-analysis of 8 RCTs that compared ceramic-on-ceramic versus ceramic-on-(highly-
cross-linked) polyethylene showed no significant difference in dislocation rate (RR=0.73
(95%Cl 0.44 to 1.19). There was no information on head sizes used in the studies Dong,
(2015).

Another meta-analysis of 9 RCTs Hu, (2015) made the same comparison and found no
significant difference in dislocation rates between ceramic-on-ceramic versus ceramic-on-
polyethylene (3.1% versus 4%, RR = 0.77 (0.47 to 1.25); P=0.29).
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A third meta-analysis of 13 RCTs showed no differences with respect to dislocations (RR
0.72 (95%Cl (0.43 to 1.19)) Si, (2015).

The RCT by Beaupré (2016) reports four patients with recurrent dislocations in the
ceramic-on-highly-crosslinked-polyethylene group (of which three underwent a surgical
revision), and two in the ceramic-on-ceramic group.

Wear

Three studies in the meta-analysis by Dong (2015) that compared ceramic-on-ceramic
versus ceramic-on-(highly-cross-linked) polyethylene reported wear rate. In the ceramic-
on-ceramic group, the mean linear wear rate was 30.5 = 7.0 um/year and the mean
volumetric wear rate was 21.5 + 4.5 mm3/year. In the ceramic-on-polyethylene group,
the mean linear wear rate was 218.2 + 13.7 um/year and the mean volumetric wear rate
was 136.2 + 8.5 mm3/year. The increase in mean linear and volumetric wear rates in the
ceramic-on-polyethylene group was statistically significant (P <0.001) Dong, (2015).

Osteolysis
Dong (2015) showed no significant difference in osteolysis rate in a meta-analysis (four

studies reported osteolysis) between the ceramic-on-polyethylene and the ceramic-on-
ceramic group (RR = 0.39 (in favour of COC), 95% Cl: 0.10 to 1.56, P = 0.18).

A pooled analysis of 7 studies (1155 hips) revealed no significant difference in the
incidence of osteolysis and radiolucent lines in the ceramic-on-ceramic and ceramic-on-
polyethylene groups (0.3% versus 1.2%, respectively; RR=0.43; 95% Cl, 0.11-1.68; P=.22;
homogeneity, P=.80) Hu, (2015).

Grading of evidence

Revision

Level of evidence was graded as low as the systematic literature search by Dong (2015)
and Hu (2015) was not completely clear and results were heterogeneous.

Fractures

The level of evidence was graded as moderate as the systematic literature search by Dong
(2015) and Hu (2015) was not completely clear and adjustment for potential confounders
was unclear in Dong (2015) and Si (2015). Due to these methodological limitations it was
graded as moderate.
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Dislocation

The level of evidence was downgraded by two levels to low. One level because the
systematic literature search by Dong (2015) and Hu (2015) was not completely clear and
adjustment for potential confounders was unclear in Dong (2015) and Si (2015). In
addition, the level was downgraded by one level because results were heterogeneous.

Wear

The level of evidence was graded as moderate as the systematic literature search by Dong
(2015) was not completely clear.

Osteolysis

The level of evidence was graded as moderate as the systematic literature search by Dong
(2015) was not completely clear.

Conclusions
Revision
Ceramic-on-ceramic versus ceramic-on-highly-cross-linked-polyethylene
Low showed similar revision risks.
GRADE
Sources (Yin, 2015; Dong, 2015; Hu, 2015; Si, 2015, Beaupré, 2016)
Ceramic fractures
Ceramic-on-ceramic showed a 4 to 6 times higher rate of ceramic fractures
Moderate |than ceramic-on-polyethylene.
GRADE
Sources (Dong, 2015; Hu, 2015; Si, 2015)
Dislocation
The incidence of dislocation seems to be comparable for ceramic-on-
Low ceramic and ceramic-on-highly-cross-linked-polyethylene.
GRADE
Sources (Dong, 2015; Hu, 2015; Si, 2015; Beaupré, 2016)
Wear

Moderate
GRADE

Wear is reduced for ceramic-on-ceramic as compared to ceramic-on-
(highly-cross-linked)-polyethylene.

Sources Dong, (2015)

Osteolysis
No differences in osteolysis were found for ceramic-on-ceramic as
Moderate | compared to ceramic-on-highly-cross-linked-polyethylene.
GRADE

Sources (Dong, 2015; Hu 2015)
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Considerations

Considering the ever younger patient group being treated with THA, there is a growing
need for more wear-resistant bearing materials that allows the use of larger femoral head
components preventing dislocation, without increasing friction and allowing motion
without component to component impingement.

During the last decade the tribological characteristics of bearing couples in hip
arthroplasty have been improved resulting in less particle wear, diminished osteolysis and
improved survivorship. On the one side the innovation in hard on hard bearings has led to
better ceramics, using hot isostatic pressing with different and smaller grain sizes as well
as higher grain density resulting in lower fracture risk. Modern ceramics show better
wettability and lubrication and almost no wear, while furthermore these products are
inert and locally not bioactive and therefore do not cause osteolysis. Additionally,
improvements of designs have almost excluded rim impingement and chipping.

Polyethylene quality has been dramatically improved by cross-linking of the polyethylene
chains. This can be performed by gamma irradiation creating free radicals that in turn are
used for cross-linking. Free radicals however are also responsible for oxidative
degradation of polyethylene. This can either be prevented through vitamin E stabilisation,
or through heating of the polyethylene, in that way capturing remaining free radicals.
Heating is performed by remelting or annealing (below melting temperature of the
polyethylene), which have both advantages and disadvantages in terms of changing
polyethylene crystallinity and wear properties.

Most information concerning the tribological properties of these materials has come from
in-vitro preclinical testing using hip simulators. Furthermore, the clinical assessment of
linear and volumetric wear has been improved by using radiostereometry. However long-
term data on survivorship using different combinations of bearing materials have been
lacking and only gradually become available.

Summarising the available evidence, it can be said that metal-on-conventional-
polyethylene carries a higher risk of revision than all other couplings (metal—on-cross
linked-polyethylene, ceramic-on-conventional-polyethylene, ceramic-on-cross-linked-
polyethylene, ceramic-on-ceramic). Because ceramic-on-ceramic shows lowest
volumetric wear, it allows the use of large femoral heads diminishing the risk of
dislocation in the young and active age group. In some studies however, survivorship of
this coupling seems to be compromised through ceramic fractures and chipping of the
older designs. Because of the more wear-resistant properties of cross-linked polyethylene
(compared to conventional polyethylene), thinner cross-linked polyethylene is possible,
also allowing larger femoral head components. Consequently, the use of these improved
polyethylenes has a similar advantage as ceramic liners in terms of reducing dislocation
risk. In some cases of ceramic-on-ceramic couplings, patients may complain of squeaking.
Although there is no evidence of any relation with wear or higher fracture risk, this may
be a cause for revision because of the annoying sound. The combination of ceramic or
metal on cross-linked polyethylene seems to be the most safe, durable and cost-effective,
although there is no clear evidence of its superiority over ceramic-on-conventional
polyethylene in long-term follow-up studies of good quality. In certain circumstances
(younger non-obese patients, head size 232mm) ceramic-on-ceramic might also be a good
choice.
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Recommendation

|Preferab|y use a metal or ceramic head and a cross-linked polyethylene cup.

Aanbeveling

Gebruik bij voorkeur een metalen of keramische kop en een cross-linked polyethyleen
kom.
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Appendixes module 3.1

Validity and maintenance
In theory, assessment will take place after five years to determine whether this module is
still up-to-date. Are there reasons to suspect a need for earlier revision? For example,
large studies that still need to be published?

Module Party Year of Next Frequency Which Important factors
in authorization | assessment | of party/parties | that might lead to
control of actuality | assessment | monitors change in

actuality actuality recommendations

Bearing NOV 2018 2023 Every 5 | NOV -

surface total years

hip

arthroplasty

Indicators
See LROI database
Implementation plan

Recommend | Time Expect | Conditions Possible Actions for Reponsibi | Other

ation needed for ed for barriers to implementa | lity for remar
implementa | effects | implementa | implementa | tion2 these ks
tion: on tion tion? actions?
<1 year, costs

1to 3 years

or

>3 years

All 1to 3 years Reducti | No Surgeons Annual NOV
on might not be | quality
used to work | audit.
with this Adjustment
type of of NOV
bearing classification
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Evidence-tables

Research question: Which type of hip prosthesis bearing is preferable?
Is there a significant benefit of (highly) cross-linked polyethyleen (PE) or Vitamine E-stabilised PE over a conventional PE after (moderate)long-term with outcome parameter PE-wear (linear
or volumetric), osteolysis, prothesis survival, with use of same head material and size?

Study Study Patient Intervention (1) Comparison / control Follow-up Outcome measures and Comments
reference | characteristics characteristics (C) effect size
Dong et | SR and meta- Inclusion Describe intervention: Describe control: End-point of follow-up: Outcome measure-1 Lauren 2013 should be
al., 2015 analysis of 8 criteria SR: RCT 2to12.4y fracture Beaupré 2013 (author is
RCTs of Ceramic On A: alumina on alumina | A:alumina on highly meta-analysis shows that | named Lauren Beaupré)
Study Ceramic THA B: alumina on alumina cross-linked A:124y the COC has a significant
character | Literature and Ceramic On | C:alumina on alumina polyethylene B:5y higher rate of fracture
istics and | search up to Polyethylene-T D: alumina on alumina | B: alumina on highly C:2y than the COP (RR = 4.46,
results 2013 HA that E: alumina matrix | cross-linked D:5y 95% Cl: 1.16 to 17.25; P =
are provided composite polyethylene E:6y 0.03).
extracted | A:Kim, 2013 sufficient F: Alumina C: alumina on F:3.2y
from the | B:Llauren, 2013 numerical G: Alumina polyethylene G:8y Outcome measure-2
SR C: Bal, 2005 information on H: Ceramic on ceramic D: alumina on uncross- H: 2.6y dislocation
(unless D: Derek, 2011 at least one of linked ultrahigh dislocation rates in COC
stated E: Lombardi, the following molecular weight group seemed a little
otherwis 2010 prespecified polyethylene lower but it didn’t reach
e) F: Cai, 2012 endpoints: E: highly cross-linked For how many a statistical significant
G: Lewis, 2010 Revision for any polyethylene participants were no difference (RR =0.73,
H: Hamilton, cause, local and F: ultrahigh molecular complete outcome data 95% Cl: 0.44t01.19; P =
2010 general weight polyethylene available? 0.21)

Country: China

Source of

funding:
unknown

complications,
radiographic
outcomes. >=2
yrs follow-up

Exclusion
criteria SR:
quasi RCTs and
non-RCTs

liner

G: ultrahigh molecular
weight polyethylene
liner

H: Delta ceramic on
highly cross-linked
polyethylene

(intervention/control)
unclear

Outcome measure-3
Revision

Overall revision rate
between the groups was
similar (RR =0.99, 95%
Cl: 0.54 t0 1.83; P = 0.98).

Outcome measure-4
Osteolysis

Four studies reported
osteolysis. The
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N=1508
patients and
1702 THA

N pts (hips),
mean age

A: 105 (210),
45.3 yrs
B:92(92),51.3
vs 53.6 yrs

C: 479 (500),
58.0 yrs

D: 312 (357),
50.4 vs 54.7 yrs
E: 109 (110),
57.0 vs 60.0 yrs
F: 93 (113),42.1
vs 42 yrs

G: 55 (56), 41.5
vs 42.8 yrs

H: 263 (264),
56.4 vs 57.3 yrs

Sex (% male):
A: 66.0

B: 54.0
C:51.0
D: 63.9vs 57.5
E: 55.0vs 53.0
F: 58.0 vs 54.0
G:51.0
H:51.0vs 54.0

Groups
comparable at
baseline? Not
reported

meta-analysis results
demonstrated a little
higher osteolysis rate in
the COP group (RR =
0.39, 95%

Cl: 0.10 to 1.56), but
didn’t reach a significant
statistical

difference (P = 0.18).
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Hu, 2015

Study
character
istics and
results
are
extracted
from the
SR

(unless
stated
otherwis
e)

SR and meta-
analysis of 9
RCTs

Literature
search up to
October, 2013

A:
Ammanatulah,
2011

B: Beaupre,
2013

C: Cai, 2012
D: Hamilton,
2010

E: Kim, 2013
F: Lewis, 2010
G: Lombardi,
2010

H: Ochs, 2007
I: Sonny, 2005

Setting and

Country:
A: USA

B: Canada

C: China

D: Canada

E: South Korea
F: Canada

G: USA

H: Germany

I: USA

Source of
funding:

Inclusion
criteria SR:
patients
underwent
primary THA;
(2) study
compared COC
and COP
bearing
surfaces; (3)
studies
reported clinical
or radiographic
outcomes of
THA (at least 1
desirable
outcome); (4
studies were
prospective
RCTs; and (5)
fulltext was
published in
English.

Exclusion
criteria SR: not
enough details

Important
patient
characteristics

at baseline:

N, mean age
A:1:50.4 C:54.7
B: 1:51.3 C:53.6
C: 1:142.1C:42.0
D:I:56.4 C:57.3

Describe intervention:

Liner material:

A: Alumina

B: Alumina

C: Alumina matrix
D: Alumina matrix
E: Alumina

F: Alumina

G: Alumina matrix
H: Unkown

I: Alumina

Describe control:

Liner material:
A: HXLPE

B: HXLPE

C: UHMWPE
D: HXLPE

E: HXLPE

F: UHMWPE
G: HXLPE

H: Unkown

I: HXLPE

Mean follow-up | Outcome measure-1
(months): ceramic fracture

The total incidence of
A: >60 intra- and postoperative
B: >60 implant fractures in the

C: 40 (36 to 45)

D: 31 (21 to 49)

E: 12.4 (11 to 13)

F: 96 (60 to 120)

G: 73 (26 to 108)

H: 96 (85.2 to 110.4)>24
I: >24

For how many
participants were no

complete outcome data
available?
(intervention/control)
unclear

COC group was
statistically significantly
higher (P=.02) than that
of the COP group (Figure
8), indicating that COC
increased the total
implant fracture rate.

Outcome measure-2
dislocation

A forest plot of all 9
studies (1747 hips)
indicated no significant
difference

in THA dislocation rates
between the COC and
COP groups (3.1% vs
4.0%, respectively;
RR=0.77; 95% Cl, 0.47-
1.25; P=.29;
homogeneity, P=.98)

Pooled fixed effects
Outcome measure-3
revision

Effect measure: RR, RD,
mean difference (95%
Cl):

No significant difference
was found in the THA
revision rates of the COC
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SR: The authors | E:45.3 and COP groups (2.7% vs
have no F:1:41.5C:42.8 2.8%, respectively;
relevant G: 1: 57 C:60 RR=0.95; 95% Cl, 0.54-
financial H:1:56.0 C: 1.68; P=.85;
relationships to 61.5 homogeneity, P=.56)
disclose. 1:1: 55.0 C:61
Included RCTs: 4
were sponsored | Groups
by companies comparable at
baseline?
SR: not
reported
Shen, SR and meta- Inclusion Describe intervention: Describe control: End-point of follow-up: Wear-related revision The  current limited
2014 analysis of 8 criteria SR: Meta-analysis of the evidence suggests that
RCTs patients A: Highly cross-linked | A: Conventional A:10y+1.8 wear-related revision cross-linked polyethylene
PS., study underwent polyethylene polyethylene (Enduron, | B: 10 incidence showed that significantly reduced the
character | Literature THA, 28mm (Marathon, DePuy) | Depuy) N=114 C:10to 12 there was no difference radiological wear
istics and | search up to July | femoral head, N=116 B: Conventional D:7 between the wear- compared with
results 2013 reported wear- B: Highly cross-linked | polyethylene (Sulene, E:5 related revision rate conventional
are related revision, | polyethylene (Durasul, | Zimmer) N=27 F: 6.8 between cross-linked and | polyethylene at midterm
extracted | A: Engh, 2012 follow-up >=5 Zimmer) N=25 C: Conventional G:8 conventional follow-up periods.
from the | B:Johanson, years C: Highly cross-linked | polyethylene (Sulene, H:5 polyethylene group (RD - | However, there is no
SR 2012 polyethylene (Durasul, | Zimmer) N=41 0,02 95% ClI (-0.05 to- evidence that cross-
(unless C: Garcia-Rey, Exclusion Zimmer) N=42 D: Conventional 0.01); P=0.20; fig 2 linked polyethylene had
stated 2012 criteria SR:- D: Highly cross-linked | polyethylene (Zimmer) Risk assessment for provides details) an advantage over
otherwis D: Thomas, polyethylene N=22 incomplete outcome conventional
e) 2011 Important (Longevity,  Zimmer) | E: Conventional data? Osteolysis polyethylene in terms of
E: Mutimer, patient N=22 polyethylene (Enduron, | (intervention/control) Meta-analysis of the reducing osteolysis or
2010 characteristics E: Highly cross-linked | De Puy) N=55 A: low risk incidence of osteolysis wear-related revision.
F: McCalden, at baseline: polyethylene F: Conventional B: low risk showed that there was Nevertheless, future
2009 Number of hips | (Marathon, DePuy) | polyethylene (Trilogy, C: low risk no difference between long-term RCTs on this
G: Geerdink, A: 1: 116 hips, N=55 Zimmer) N=50 D: low risk the cross-linked and topic are needed.
2009 62.5 (26 to 87) F: Highly cross-linked | G: Conventional E: high risk conventional
H: Nikolao, 2012 | yrs polyethylene polyethylene N=26 F: low risk polyethylene group (RD - | Note: 7 of these 8 RCTs
C: 114 hips, (Longevity,  Zimmer) | H: Conventional G: low risk 0.12 95% CI (-0.26 to were included in network
Setting and 62.0 (34 to 84) N=50 polyethylene (Smith H: low risk 0.03) P=0.12) meta-analysis Yin,
Country: yrs &Nephew) N=36
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Not reported

Source of
funding:

No conflicts of
interes

B: I: 25 hips, 55
(42 to 68) yrs
C: 27 hips, 56
(41 to 70) yrs
C: 1: 42 hips,
67.4 (47 to 78)
yrs

C: 41 hips, 61.1
(25 to 78) yrs
D: I: 22 hips, 68
(52 to 76) yrs
C: 22 hips, 67
(51to 76) yrs
E: I: 55 hips, 62
(46 to 75) yrs
C: 55 hips, 61
(48 to 75) yrs
F: 1: 50 hips,
72.3 (56 to 79)
yrs

C: 50 hips, 72.6
(56 to 79) yrs
G: |: 22 hips, 64
(48 to 74) yrs
C: 26 hips, 64
(54 to 72) yrs
H: 1: 32 hips,
55.1 (41 to 64)
yrs

C: 36 hips, 52.6
(20 to 64) yrs

Sex (% male)
A:1:44 C: 50
B:1:48 C: 44
C:1:43C: 46
D:1: 45 C: 50

G: Highly cross-linked
polyethylene (Duration
Stryker) N=22

H: Highly cross-linked
polyethylene  (Smith
&Nephew) N=32
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E: 1: 64 C: 47
F:1:34C: 28
G:1: 65C: 57
H:1: 44 C: 50
Groups
comparable at
baseline?
Yes
Si, 2015 SR and meta- Inclusion Describe intervention: Describe control: End-point of follow-up: Outcome measure-1
analysis of (RCTs | criteria SR: 1) Ceramic on ceramic Ceramic on revision
/ cohort / case- published RCTs polyethylene A: 12.4 year Defined as revisions with
Study control studies) (Level | A: Alumina-Alumina B: 5 year follow-up >= 5 years (5
character evidence); 2) Ceramic A: Alumina Ceramic- C: 3.3 year studies)
istics and | Literature compared CoC B: Alumina-Alumina HCL PE D: 5 year 26 events in 813 THA
results search up to with CoP THAs ceramic B: Alumina Ceramic- E: 6 year Effect measure: RR (95%
are August 2014 with regard to C: Delta-Delta ceramic HCL PE F: 8 year Cl):
extracted functional D: Alumina-Alumina C: Alumina Ceramic- G: 2.6 year 1.28 (0.60 to 2.75)
from the | A:Kim, 2013 outcomes, ceramic UCL PE H: 2 year
SR B: Beaupre, radiographic E: Delta-Alumina D: Alumina Ceramic- I: 4.8 year Outcome measure-2
(unless 2013 outcomes ceramic UCL PE J: 2 year Overall ceramic fracture
stated C: Cai, 2012 and/or F: Alumina-alumina E: Zirconia Ceramic-HCL | K: 1 year 1: 24/1053
otherwis D: Amanatullah, | complications; ceramic PE L1.1year C:0/761
e) 2011 3) all patients G: Delta-delta ceramic F: Alumina Ceramic- M: 5 year Pooled effect (fixed
E: Lombardi, received a H: Alumina-alumina UCL PE effects model) RR:
2010 primary THA; 4) | ceramic G: Delta Ceramic-MCL Risk assessment for 6.02 (95% CI 1.77 to
F: Lewis, 2010 written in I: Alumina-alumina PE incomplete outcome 20.51) favoring Ceramic
G: Hamilton, English ceramic H: Alumina Ceramic- data? on polyethylene.
2010 J: Alumina-alumina UCL PE (intervention/control) Heterogeneity (12): 0%
H: Poggie, 2007 Exclusion ceramic I: Alumina Ceramic-UCL | A: low risk
I: Kim, 2007 criteria SR: K: Alumina-alumina PE B: high risk
J: Bal, 2005 review articles, ceramic J: Alumina Ceramic- PE C: low risk Outcome measure-3
K: Nygaard, case reports, L Alumina-alumina (uc) D: low risk Dislocation
2004 meeting ceramic K: Zirconia Ceramic-UCL | E: low risk 58 events in 1490 THA
L: Pitto, 2003 abstracts, M: Alumina-alumina PE F: low risk Effect measure: RR (95%
M: Pitto, 2000 technique ceramic L Alumina Ceramic-UCL | G: low risk Cl):
PE H: low risk 0.72(0.43 to 1.19)
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Setting: hospital

Source of
funding: China
Health
Ministry
Program
(201302007).

articles or
expert opinions

13 studies
included

Important

patient
characteristics

at baseline:
Mean age
varied from 42
to 68

M: Alumina Ceramic-
PE (UC)

I: low risk

J: unclear risk
K: low risk

L: low risk

M: low risk

Yin, 2015

PS., study
character
istics and
results
are
extracted
from the
SR
(unless
stated
otherwis
e)

SR and network
meta-analysis of
40 RCTs, see
PDF for all
details of these
studies

Literature
search up to
May 2015

Source of

funding:
unknown

Inclusion
criteria SR: all
RCTs comparing
survivorship or
revision rates
between THA
bearing
surfaces for the
treatment of
degenerative
hip diseases in
English were
identified
through an
electronic
search and
manual
research by two
clinical
librarians (S Yin
and D Zhang)

In network meta-analysis the following
comparisons were used that were made in the
studies: MoPc versus MoPxl versus CoPc versus
CoPxl (8), one MoPc versus MoPxl versus CoC (9),
one MoPc versus MoM versus CoPc (10), eleven
MoPc versus MoPxI (11-21), five MoPc versus
MoM (22-26), four CoC versus CoPc (27-30), four
CoC versus CoPxl (31-34), three CoC versus MoPc
(35-37), three MoPc versus CoPc (38-40), two
MoPxI versus CoPxl (41, 42), two MoPxl versus
MoM (43, 44), one CoC versus MoPxlI (45), one
CoC versus MoM (46), and one CoPc versus MoM
(47). MoPc = metal-on-conventional polyethylene,
MoPx| = metal-on-highly crosslinked
polyethylene, CoPc = ceramic-on-conventional
polyethylene, CoPxI = ceramic-on-highly
crosslinked polyethylene, CoC = ceramic-on-
ceramic, MoM = metal-on-metal

End-point of follow-up: at | Outcome measure-1 Summary of author’s
least two years revision conclusion:

The pooled data of present evidence
Average 6.6 (2 to 12) network meta-analysis indicated the similar
years; showed no difference in performance in

Subgroup analysis
presented for at least 10
year follow-up

terms of risk of revision
among CoC, CoPc, CoPxl
and MoPxl implants.
However, MoM implants
were associated with
significant higher risks of
revision when compared
with CoC (RR 5.10; 95%
Cl=1.62 to 16.81), CoPc
(RR 4.80; 95% Cl=1.29 to
17.09), MoPxl (RR 3.85;
95% Cl=1.16 to 14.29),
and a non-significant
trend towards a
increased risk of revision
when compared with

survivorship among CoC,
CoPc, CoPxl and MoPx|

bearing

implants, and that all
likely have superiority
compared with the MoM
and MoPc bearing
implants in THA
procedures.  Long-term

RCT data are required to
confirm these
conclusions and better
inform clinical decisions.

Sensitivity analyses
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independently,
patients
younger than
75 years of age
at the time of
surgery,
(inclusion of
arms treated
with THA
procedures
with different
bearing
surfaces, such
as CoC, CoPc,
CoPxl, MoPc,
MoPxl or MoM
bearings, (5)
included studies
had to report
valid data of
survivorship or
revision rates of
bearing
prostheses

Exclusion
criteria SR: lack
of relevance

Important
patient
characteristics
at baseline:
N=5321 hips

CoPxl implants (RR 2.56;
95% CI=0.51 to 12.16).
MoPc implants were
demonstrated with a
significant increased risk
of revision compared
with CoC RR 2.83; 95%
Cl=1.20 to 6.63), and
non-significant trends of
higher risk of revision
when compared with
CoPc (RR 2.64; 95%
Cl=0.89 to 7.04), CoPxl
(RR 1.42; 95% CI=0.35 to
5.46) and MoPxI (RR
2.10; 95% CI=0.82 to
5.48) implants.

When the network meta-
analysis was restricted to
trials with at least 10
years follow-up time, the
MoM implants were non-
significantly  associated
with a 11-fold, 11-fold, 4-
fold and 4-fold increased
risks of revision when
compared with CoPxl,
CoC, MoPxl, and CoPc
implants, respectively
(Table 3.1).

MoPc implants were non-
significantly  associated
with a 5-fold, 5-fold, 2-
fold and 2-fold increased
risks of revision when
compared with CoPxl,
CoC, MoPxl, and CoPc
implants, respectively.
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Research question: Which type of hip prosthesis bearing is preferable?

Setting: hospital

Country:
Canada

Source of
funding: Trial
was supported
by grant from
Stryker Canada
Inc for the first
five years of
follow-up, no
funding was
received for the
last five years

THA and <61 years
recruited from 1998
to 2003 in a Canadian
health region.
Standard surgical
technique a Hardinge
or posterolateral
approach, all subjects
had noncemented
femoral and
acetabular fixation

Exclusion criteria:
Not reported

Prognostic factors
(completed 10y

follow-up):
Age +SD:53.2+6.4

Sex: 53%M

Groups comparable
at baseline?
Demographics: yes.
Ceramic group more
32mm heads,
polyethylene group
more 28mm heads
(p<0.001)

Ceramic-on-ceramic
bearing

CERAMIC group received
an arc-deposited
hydroxylapatite (HA)-
coated shell (Secure fit
arc-deposited HA surface
ceramic) and an
aluminia-bearing couple
ceramic insert and
ceramic C-taper head
Femoral stem Omnifit
HA

More likely to receive 32
mm femoral head

N=48

Ceramic-on-highly-
crosslinked-
polyethylene

POLYETHYLENE group
received secure fit shell,
a crossfire insert, and a
ceramic C-taper head
Femoral stem Omnifit
HA

More likely to receive
28mm femoral head
N=44

Loss-to-follow-up:

Intervention: 5
Control: 1
Reasons
(describe): 7%
deceased

Incomplete
outcome data:

68 (79%)
completed the
HRQL and/or
radiographic
follow-up at 10
years; 44 (51%)
completed both
clinical and
radiographic
follow-ups, 11
(13%) completed
only the clinical
follow-up, and 13
(15%) completed
only the
radiographic
follow-up

(include 95%Cl and

p-value if available):

Complications:

I: 3 injurious falls

C: 4 dislocations,
with 2
head/cup/liner
revisions, another
revision in year 5 to
10 due to recurrent
instability

Study Study Patient Intervention (1) Comparison / control Follow-up Outcome measures | Comments
reference characteristics characteristics 2 (c)3 and effect size 4

Beaupré, Type of study: Inclusion criteria: Describe intervention Describe control Length of follow- Outcome measures

2016 RCT subjects undergoing up: 10 years and effect size
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Epinette, Type of study:
2016 registry study

Setting: hospital

Country:
England and
Wales

Source of
funding:
unknown

Inclusion criteria:
trident acetabular
system variations
between april 2003
and March 2013;
primary hip
arthroplasty;
complete data about
material and
diameterof head and
material and
diameter of
implanted liner;
metal or alumina
head featuring a 22.2
diameter or over;
fixed nonconstrained
liner, excluding both
mobile bearings and
constrained liners;
either X3, N2vac, or
AL liners, other types
of HXLPE liners which
were not sequentially
irradiated and
annealed were
excluded (namely
Crossfire liners),
osteoarthritis as the
only indication, HA-
coated Trident as
metallic shell

N total at baseline:
45,877

Describe intervention
(treatment/procedure/te
st):

HA coated trident shell,
in osteoarthritis, with
fixed-nonconstrained
liners, and inserts
belonging to either
X3HXLPE, N2 Vac UHMPE
or Alumina types

Describe control
(treatment/procedure/t
est):

See intervention group

Length of follow-
up:6 years

Loss-to-follow-up:

Incomplete
outcome data:

Outcome measures
and effect size
(include 95%Cl and
p-value if available):

Survival:

Global X3: 98.6%
Global CoC: 97.6%
AL-S and X3: 99.0%
AL-S and CoC:
97.8%

AL-L and X3:98.3%
AL-L and CoC: 97.4%

Bearing-related
failures:

Global X3:99.8%
Global CoC: 99.4%
AL-S and X3:99.9%
AL-S and CoC:
99.4%

AL-L and X3:99.7%
AL-L and CoC: 99.3%

A first study
demonstrated
better survivorship
with X3-HXLPE
liners vs
conventional
ultrahigh molecular
weight
polyethylene. On
the second parallel
study, the
cumulative survival
rates were better
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Important prognostic
factors?:

Age + SD:

Alumina: 60.13 + 11.3
N2Vac UHMPE: 68.8 +
9.2

X3 HXLPE: 69.9 £ 9.7
Sex:

Not significantly
different between
groups

Groups comparable
at baseline? yes

for X3 liners as
compared to CoC
bearings. Moreover,
when ranking the
yearly cumulative
percent revision
rates, again the best
results were
obtained with X3
liners with small
alumina heads
(cumulative revision
rate at 0.298).

Glyn-Jones, et
al., 2015

Type of study:
RCT

Setting:
University
Hospital
Orthopaedic
Centre

Country: United
Kingdom

Source of
funding: not
reported.
Conflicts of
interest: see
remarks

Inclusion criteria:
patients with hip
osteoarthritis from
routine inpatient
waiting list between
2001 and 2002

Exclusion criteria:

N total at baseline:
N=54, 39 with
complete follow-up

Important prognostic
factors?:

Age + SD:

I: 68 (52 to 76)

C: 67 (51 to 76)

Sex:
1: 55% M
C:47% M

Describe intervention
(treatment/procedure/te
st):

Highly cross-linked
polyethylene

cemented, collarless,
polished, tapered
femoral component
(CPT; Zimmer, Warsaw,
IN, USA) with a 28-mm
bearing surface and an
uncemented acetabular
component (Trilogy;
Zimmer) were used. At
the time of surgery with
HXLPE liner (Longevity;
Zimmer)

N=27

Describe control
(treatment/procedure/t
est):

Conventional
polyethylene

cemented, collarless,
polished, tapered
femoral component
(CPT; Zimmer, Warsaw,
IN, USA) with a 28-mm
bearing surface and an
uncemented acetabular
component (Trilogy;
Zimmer) were used. At
the time of surgery with
a conventional
UHMWPE acetabular
liner (Zimmer)

(N=27)

Length of follow-
up: 10 years

Loss-to-follow-up:

Intervention:

N (%) 3

Reasons
(describe) 1
deceased and 2iill
health

Control:

N (%) 4

Reasons
(describe) 2
deceased and 2 ill
health

Incomplete
outcome data:

Outcome measures
and effect size
(include 95%Cl and
p-value if available):

Revision:

There were no
revision operations
during the period of
study

At 10 years there
was significantly
less wear of

HXLPE (0.003
mm/year; 95%
confidence interval
(cn,

+0.010; SD 0.023;
range, -0.057 to
0.074) compared

One of the authors
(GERT) has received
funding from
Orthopaedic

Research UK and the
Jean Shanks Foundation.
The institution of the
authors has received
research funding from
Zimmer, Inc (Warsaw,
IN, USA). Internal
funding was received
from the Oxford NIHR
Biomedical Research
Unit in Musculoskeletal
Disease. One or more
authors (SG-J, AT) certify
that he or she or a
member of his or her
immediate family, has or
may receive payments
or benefits, during
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Groups comparable
at baseline? yes

8 patients had
radiographs that
were inadequate

with UHMWPE
(0.030 mm/year;
95% Cl, £ 0.012;
p\0.001; SD 0.0.27;
range, -0.001 to
0.164). The
volumetric
penetration from 1
to 10 years for the
UHMWPE

group was 98 mm3
(95% CI, + 46 mm3;
SD 102 mm3;
range, -4 to 430
mm3) compared
with 14 mm3 (95%
Cl, 40 mm3; SD 91
mm3; range, -189 to
242 mm3) for

the HXLPE group (p
=0.01).

the study period, an
amount of USD 10,000
to USD 100,000 from a
commercial entity
(Zimmer, Inc).

Langlois, 2015

Type of study:
RCT

Setting: hospital
Country: France

Source of
funding:
unknown

No conflicts of
of interest
reported

Inclusion criteria:
between July 2000
and July 2002 100
patients (100 hips)
with primary or
secondary
osteoarthritis who
needed THA were
enrolled

Exclusion criteria: -

Important prognostic
factors2:

Describe intervention

(treatment/procedure/te

st):

Highly XL all-PE

acetabular component

(Durasul, Centrepulse
OrthopaedicsLtD)
N=50

Describe control
(treatment/procedure/t
est):

Annealed contemporary
component (Duration,
Stryker-Howmedica,
Herouville, Saint-Clare,
France)

N=50

Length of follow-
up: minimum
eight years

Loss-to-follow-up:

Intervention: 4
(died),

Control: 7 (died),
2 (complications
requiring early
revision),

N (%)

Reasons
(describe)

Outcome measures
and effect size
(include 95%Cl and
p-value if available):

Revision:

C: 2 patients
required revision, 1
due to early deep
surgical site
infection and 1 due
to recurrent
dislocation within 3
years.

Osteolysis:
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age £ SD: 66.4+12.9
(21-86 years)
Sex: 45% M

Groups comparable
at baseline? Not
reported

Incomplete
outcome data:

unclear

No loosening or
osteolysis was seen
in relation to either
component in any
patient

Wear:

I: femoral head
penetration 0.012
mm/year (SD 0.684)
C: 1.090 mm/year
(SD 0.904)

Steady state wear
rate

I: -0.0002 mm/year
(SD 0.108)

C: 0.1382 mm/year
(SD0.129

Paxton, 2015

Type of study:
registry study

Country: USA
Setting: hospital

Source of
funding: Kaiser
Permanente
orthopaedic
surgeons who
contribute to
the TJRR and
the Surgical
Outcomes and
Analysis
Department,
which

Inclusion criteria:
elective nonbilateral
primary THAs, in
which patients were
at least 18 years old
at the time of their
procedure and had
metal-on-
conventional
polyethylene or
metal-on-HXLPE
bearing surfaces
registered between
April 1, 2001, and
December 31, 2011,
were included in the
sample

Exclusion criteria:

Describe intervention
(treatment/procedure/te
st):

metal-on-highly cross-
linked
polyethylene (all head
sizes)

Describe control
(treatment/procedure/t
est):

metal-on-conventional
polyethylene (head size
of <32 mm)

Length of follow-
up:
metal-on-HXLPE:
2.9 years

Duraloc cohort:
8.2 years
Reflection cohort:
5.1 years

Loss-to-follow-up:
unclear

Incomplete
outcome data:
unclear

Outcome measures
and effect size
(include 95%Cl and
p-value if available):

Revision:

Metal on
conventional: 5.4%
(95%Cl 4.4%-6.7%)
Metal on XLPE:
2.8% (95% Cl 2.6%-
3.2%)

Reasons (metal-on
conventional):
instability (49%),
aseptic loosening
(20%), infection
(15%), other (22%)
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coordinates
Registry
operations

Revision procedures,
bilateral (same-day)
primary procedures,
and conversion
procedures

N total at baseline:
N= 26823 THAs

Mean age: 70 + 10

Sex:
40% M

Reasons (metal-on-
HXLPE): instability
(40%), infection
(25%),
periprosthetic
fracture (13%) and
other (14%)

Duraloc cohort:
Metal on
conventional
polyethylene: 8.3%
(95% ClI 5.8%-11%)
Metal on HXLPE
polyethylene: 2.6%
(95% CI 1.7% to
4.2%)

Reasons (metal-
onconventional
polyethylene):
instability (43%),
aseptic loosening
(27%), infection
(20%), and other
(33% each).

Reasons (metal-on-
HXLPE): instability
(68%), aseptic
loosening (14%),
pain (14%),
infection (9%), and
periprosthetic
fracture (9%).
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Reflection cohort:
Metal on
conventional
polyethylene: 4.6%
(3.2% to 6.6%)
Metal on HXLPE:
2.2% (95% Cl 1.7%
t0 2.7%)

Reasons (metal on
conventional
polyethylene):
instability (65%),
other (26%),
infection (13%),
periprosthetic
fracture (10%), and
aseptic loosening
(10%).

Reasons (metal-on-
HXLPE group):
instability (40%),
infection (26%),
other (17%), and
periprosthetic
fracture (12%).

AOANJRR
(2016)

Type of study:
Annual report
registry

Country:
Australia

Inclusion criteria:
Primary total hip
replacement
procedures

N total at baseline:
Total population in
the registry: 346,782

Non XLPE
N=40,391

XLPE
N=174,409

Length of follow-
up: 1-15 years

Revisions
Non XLPE: 2,548
XLPE: 4,725

HR - adjusted for
age and gender

Non XLPE vs XLPE
0-3 m: HR=0.83
(0.74 t0 0.94),
p=0.002

3-6m: HR=1.05
(0.83 t0 1.32),
p=0.704

Total hip prosthesis

Authorization september 2018

65



Mean age: 67.7 years
(total population in

the registry)

Sex: 55.1% female
(total population in
the registry)

6m-1.5y: HR=1.49
(1.30 to 1.70),
p<0.001

1.5-2.5y: HR=1.30
(1.09-1.54), p=0.002
2.5-6.5y: HR=1.73
(1.56-1.91), p<0.001
6.5-9y: HR=2.29
(1.96-2.68), p<0.001
>9y: HR=3.14 (2.61-
3.78), p<0.001

Paxton (2014)

Type of study:

registry study

Country: USA,

Inclusion criteria:
THA between 2001
and 2010,
osteoarthritis as the

metal-on-conventional
polyethylene

implants with a head size
of <32 mm

metal-on-highly cross-
linked polyethylene

implants (head sizes of
<32, 32, and >32 mm).

Length of follow-
up: not clearly

reported, up to 9
years

Outcome measures
and effect size
(include 95%Cl and
p-value if available):

Italy, Spain, primary diagnosis,
Norway, cementless implant M 1127 (51%) M 6943 (48%) Loss to follow-up: | There was
Australia fixation, age 45-64 y F 1072 F 7429 Not reported insufficient
evidence of a
Funding/ Exclusion criteria: Incomplete difference in risk of
financial Not reported outcome data: revision between
disclosure: unclear bearing surfaces
authors have N total at baseline: (hazard ratio for
financial N= 16,571 THAs conventional PE:
relationships 1.20 (95% C1 0.80 to
with third Mean age: not 1.79); p = 0.384).
parties that reported
Sex:
M 8070 (49%)
F 8501
Notes:
1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between treatment groups (case-control studies) or multivariate
adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on these procedures.
2. Provide data per treatment group on the most important prognostic factors ((potential) confounders).
3. For case-control studies, provide sufficient detail on the procedure used to match cases and controls.
4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders.
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10

15

Table of quality assessment for systematic reviews of RCTs and observational studies
Based on AMSTAR checklist (Shea, 2007; BMC Methodol 7: 10; doi:10.1186/1471-2288-7-10) and PRISMA checklist (Moher, 2009; PLoS Med 6: €1000097; doi:10.1371/journal.pmed1000097)

Study |Appropriate andiComprehensive [Description of|Description oflAppropriate adjustment for| Assessment of | Enough Potential risk of |Potential
clearly focusedand systematicfincluded andfelevant potential confounders in| scientific quality | similarities publication bias [conflicts of
question?! iterature excluded haracteristics ofjobservational studies?> of included | between studies | taken into finterest

earch?? studies?3 ncluded studies?® to make | account?? reported??
studies?? combining them

First reasonable?’

author,

lyear [Yes/no/unclear [Yes/no/unclear [Yes/no/unclear [Yes/no/unclear [Yes/no/unclear/notapplicable | Yes/no/unclear Yes/no/unclear Yes/no/unclear [Yes/no/unclear

Dong, [Yes Yes, not|Yes Yes Unclear Yes Yes Yes, but not |[Yes

2015 completely clear assessed with

funnel plots

Hu, Yes Yes, notlYes Yes No Yes, assessed |Yes

2015 completely clear with funnel plots

Shen, |Yes Yes Yes Yes Unclear No Yes No Yes

2014

Si, 2015|Yes Yes Yes Yes Unclear Yes Yes No Yes

Yin, Yes Yes Yes Yes n.a. Yes Yes No Yes

2015

1. Research question (PICO) and inclusion criteria should be appropriate and predefined.

2. Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched.

3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced with reasons.

4. Characteristics of individual studies relevant to research question (PICO), including potential confounders, should be reported.

5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs).

6. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Newcastle-Ottawa scale, risk of bias table et cetera).

7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervention and definition of outcome measure to allow pooling? For pooled data: assessment of statistical heterogeneity

Total h

using appropriate statistical tests (for example. Chi-square, 12)?
An assessment of publication bias should include a combination of graphical aids (for example funnel plot, other available tests) and/or statistical tests (for example Egger regression test, Hedges-Olken). Note: If no test values or
funnel plot included, score “no”. Score “yes” if mentions that publication bias could not be assessed because there were fewer than 10 included studies.
Sources of support (including commercial co-authorship) should be reported in both the systematic review and the included studies. Note: To get a “yes,” source of funding or support must be indicated for the systematic review AND
for each of the included studies.
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Risk of bias table for intervention studies (randomized controlled trials)
Research question: Which type of hip prosthesis bearing is preferable?

Study Describe method of | Bias due to inadequate | Bias due to inadequate | Bias due to inadequate | Bias due to inadequate | Bias due to selective | Bias due to loss to | Bias due to violation of

reference randomisation® concealment of | blinding of participants | blinding of care | blinding of outcome | outcome reporting on | follow-up?® intention to treat
allocation?? to treatment | providers to treatment | assessors to treatment | basis of the results?* analysis?®

(first allocation?? allocation?? allocation??

author,

publication (unlikely/likely/unclear) | (unlikely/likely/unclear) | (unlikely/likely/unclear) | (unlikely/likely/unclear) | (unlikely/likely/unclear) | (unlikely/likely/unclear) | (unlikely/likely/unclear)

year)

Beaupré Not described Unclear Unclear Likely Unclear Unlikely Unlikely Unlikely

(2016)

Glyn-Jones Not described Unclear Unlikely Unlikely Unlikely Unclear Unlikely Unlikely

(2016)

Langlois Computer-generated Unclear Unlikely (radiographic | Unlikely Unlikely  (blinding of | Unclear Unlikely Unlikely

(2015) random number table endpoint) outcome assessors)

1. Randomisation: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of inadequate procedures are generation of allocation sequences by

alternation, according to case record number, date of birth or date of admission.
5 2. Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequences is adequate if patients and enrolling investigators cannot foresee assignment, for example central randomisation
(performed at a site remote from trial location) or sequentially numbered, sealed, opaque envelopes. Inadequate procedures are all procedures based on inadequate randomisation procedures or open allocation schedules..

w

. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when comparing surgical with non-surgical treatments. The outcome

assessor records the study results. Blinding of those assessing outcomes prevents that the knowledge of patient assignement influences the proces of outcome assessment (detection or information bias). If a study has hard (objective) outcome
measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.

10

»

compared with those whose results are reported.

w

not reported, the risk of bias is unclear

o

Results of all predefined outcome measures should be reported; if the protocol is available, then outcomes in the protocol and published report can be compared; if not, then outcomes listed in the methods section of an article can be
. If the percentage of patients lost to follow-up is large, or differs between treatment groups, or the reasons for loss to follow-up differ between treatment groups, bias is likely. If the number of patients lost to follow-up, or the reasons why, are

Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randomized into each intervention group are not clearly reported, the risk of bias is unclear; an ITT analysis implies that (a) participants

15 are kept in the intervention groups to which they were randomized, regardless of the intervention they actually received, (b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis.
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Search strategy

Total hip prosthesis
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Database | Search terms Total
Medline 1 Arthroplasty, Replacement, Hip/ (22181) 1558
(OVID) 2 Hip Prosthesis/ (21771)

3 1 or 2 (35693)

4 arthroplasty/ or arthroplasty, replacement/ (14653)

21-10- 5 joint prosthesis/ or metal-on-metal joint prostheses/ (10914)
2009 6 "Prostheses and Implants"/ (43550)
tot en met | 7 (arthroplast* or replacement* or prosthests).ti,ab,kf. (331021)
8 4or5or6or7(368730)
17 11- |9 hip/ or hip joint/ or hip.ti,ab. (128192)
2016 10 8and 9 (41706)
11 3 or 10 (50628)
English 12 (THA or THASs or THP).ti,ab,kf. (19349)
’ 13 11 or 12 (64207)
Dutch 27 exp Metals/ or exp Polyethylenes/ or exp Ceramics/ or (polyethylene* or metal*
or metallic or alumin* or titani* or ceramic or ceramics or bearing* or "bearing
surface" or "bearing material").ti,ab. (1506671)
28 26 and 27 (10)
13 and 27 (12196)

30 limit 29 to (yr="2010 -Current" and (dutch or english)) (4412)

31 limit 29 to ed=20091021-20101231 (627)

32 30 0r31(4677)

33 limit 32 to (dutch or english) (4633)

34 (meta-analysis/ or meta-analysis as topic/ or (meta adj analyS).tw. or
((systematic* or literature) adj2 review$S1l).tw. or (systematic adj
overviewS1).tw. or exp "Review Literature as Topic"/ or cochrane.ab. or
cochrane.jw. or embase.ab. or medline.ab. or (psychlit or psyclit).ab. or (cinahl
or cinhal).ab. or cancerlit.ab. or ((selection criteria or data extraction).ab. and
"review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/ not humans/))
(323782)

35 33 and 34 (149)

36 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/
or randomized controlled trials as topic/ or Random Allocation/ or Double-Blind
Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial, phase
ii or clinical trial, phase iii or clinical trial, phase iv or controlled clinical trial or
randomized controlled trial or multicenter study or clinical trial).pt. or
random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*)
adj (blindS3 or maskS$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not
humans/) (1754954)

37 33 and 36 (450)

39 ((cohort adj (study or studies)) or Cohort analy$ or (Follow up adj (study or
studies)) or (observational adj (study or studies)) or Longitudinal or
Retrospective* or prospective*).tw. (1378400)

40 (registry or registries).ti,ab. or registries/ (128842)

41 (wear or revision or survival).ti,ab. or "Prosthesis Failure"/ or (reoperat* or
((failed or failure) adj3 (prosthes* or arthroplast*))).ti,ab. (917023)

42 exp cohort studies/ (1713821)

43 32 and 42 (1243)

44 39 or40o0r 42 (2313892)

45 33 and 44 (1589)

46 (wear or revision or survival or survivor* or year* or long-term).ti. or
*"Prosthesis Failure"/ or (reoperat* or ((failed or failure) adj3 (prosthes* or
arthroplast*))).ti,ab. (666069)

47 45 and 46 (858)

48 45 not 47 (731)

49 350r 37 or 47 (1239)

50 remove duplicates from 49 (1083)

51 remove duplicates from 35 (125) - SR

52 remove duplicates from 37 (385) — RCTs — 340 uniek

53 33 and 40 (202)

54 51 or 52 (465)

55 53 not 54 (170)

56 remove duplicates from 55 (150) — 141 uniek

57 54 or 56 (615)

58 47 not 57 (644)

59 remove duplicates from 58 (577) — Obs — 541 uniek

60 from 50 keep 1-125 (125)

61 from 55 keep 1-150 (150) — Reg.

Embase 'hip prosthesis':tiab OR 'total hip':itiab OR 'hip replacement':tiab OR 'total hip
(Elsevier) prosthesis'/exp/mj OR 'femur head prosthesis'/exp/mj OR 'hip
arthroplasty'/exp/mj OR tha:ti,ab OR thas:ti,ab OR thp:ti,ab

AND ('polyethylene'/exp OR 'metal'/exp OR ‘'alumina'/exp OR 'titanium'/exp OR
‘ceramic'/exp OR 'ceramics'/exp OR bearings:tiab OR metal*:tiiab OR
alumina:ti,ab OR titanium:ti,ab OR ceramic:ti,ab OR ceramics:ti,ab) AND
((dutch)/lim OR (english)/lim) AND (21-10-2009)/sd NOT (17-11-2016)/sd NOT
‘conference abstract':it
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AND 'meta analysis'/de OR cochrane:ab OR embase:ab OR psycinfo:ab OR cinahl:ab OR

AND 'clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp OR 'double

AND ('survival'/exp/mj OR 'prosthesis loosening'/exp/mj OR 'prosthesis failure'/exp/mj

AND ('implant registry'/exp OR registry:ti,ab OR registries:ti,ab) (80) > 7 uniek

AND 'major clinical study'/de (168) > 64 uniek

medline:ab OR (systematic NEAR/1 (review OR overview)):ab,ti OR (meta
NEAR/1 analy*):ab,ti OR metaanalys*:ab,ti OR 'data extraction':ab OR
cochrane:jt OR 'systematic review'/de NOT ('animal experiment'/exp OR
'animal model'/exp OR 'nonhuman'/exp NOT 'human'/exp) (101) — 38 uniek

blind procedure'/exp OR 'crossover procedure'/exp OR 'placebo'/exp OR
'prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind':ab,ti OR
'randomised controlled trial':ab,ti OR 'randomized controlled trial'/exp OR
placebo*:ab,ti NOT 'conference abstract':it) (538) > 309 uniek

OR 'reoperation'/exp/mj OR ((failed OR failure) NEAR/3 (prosthes* OR
arthroplast*)):ti OR reoperat*:ti OR revision*:ti OR wear:ti OR survival:ti OR
revision:ti)

Exclusion table

Table Exclusion after reading full text

Author and year

Reason for exclusion

Ayers, 2014

Radiostereometric analysis

Bjorgul, 2013

Metal-on -metal verus metal-on-conventional polyethylene or ceramic on polyethylene

Borgwardt, 2017

Not the right comparison

Callary 2015 Radiostereometric analysis on in vivo wear of XLPE
Carli, 2015 Corosion on head-neck interface
Clarke 2015 Economic evaluation

D ‘Antonio, 2014

Cementless hip implants with a titanium alloy stem and alumina ceramic bearings (Trident;
Stryker Orthopaedics; Mahwah, NJ, USA

Dahl, 2013

aim of this study was to investigate a possible difference in wear patterns between 2
different head materials (cobaltchrome and alumina) of the same size (28 mm) articulating
on liners made of identical PE in the same type of acetabular shell.: 2 types of metal head
compared = not one of the research questions

Desmarchelier,
2011

Metal on metal compared to ceramic on ceramic—> not one of the research questions

Dion, 2015 Review but not systematic
Furnes, 2014 Metal on metal compared to metal on polyethylene - metal on metal is no longer used
Hu, 2015b Not the right comparison

Jassim, 2015

Oxidized zirconium versus cobalt chrome (two metals compared, not PICO)

Jonsson, 2015

Not the right comparisons

Joyce, 2015

Commentary

Karidakis, 2015

Not all patients were randomized

Lee, 2016

Metal on metal compared with ceramic on ceramic: metal-on-metal is no longer used,
therefore study excluded

Lubbeke, 2014

Metal on metal compared with ceramic on polyethylene: metal-on-metal is no longer used,
therefore study excluded

Marques, 2016

Only protocol

Mihalko, 2014

Lack of details

Morison, 2013

80 patients, 4 options: CoCr, oxinium, UHMWPE, XLPE, small groups

Nebergall, 2015

47 patients: small numbers

Nieuwenhuijse,
2014

Five selected innovations among which ceramic on ceramic bearings, but no comparison
with another material

Salemyr, 2015

Follow-up only two years

Scemama, 2014

Follow-up only three years

Shareghi, 2015

Follow-up only two years

Traina, 2013

Not conform PICO focuses on fracture of ceramic bearing

Walker, 2016

Only case series included in this review of patients aged 30 years or less

Wyles, 2014

Review of studies with only two years follow-up

Zaoui, 2015

4 small subgroups: 25 patients in each of the four bearing couple combinations
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Zywiel, 2011 Not the right comparisons
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3.2 Head diameter

Research question
What is the preferred diameter of the head in total hip arthroplasty?

Uitgangsvraag
Wat is de optimale kopdiameter bij totale heupprothese?

Introduction

Since the last version of the Dutch guidance on primary total hip arthroplasty (THA), more
data have become available, especially from the registries, on the trends in head sizes
used worldwide and there is more evidence about the most effective head size. However,
head size cannot be seen independently from the coupling bearing used.

The most frequently used head sizes of hip prostheses are 28 and 32 mm. Larger and
smaller head sizes are also used and especially in the last decade there is a trend towards
the use of bigger heads. The hypothesis is that larger head sizes are associated with lower
dislocation rates. We are especially interested in the effect of head size on the frequency
of dislocation, on complications, on the risk of revision for instability and on the overall
risk of revision.

To include the relatively new trend of using dual mobility cups in primary THA to prevent
dislocation, we have added a short comment on the growing use of these newer designs
in the considerations section.

Search and select

To answer the question a systematic literature analysis was performed for the following
research question:

PICO 1: What are the favourable and unfavourable effects of a total hip arthroplasty with
a head diameter of 22mm, 36mm or >36 mm, compared to a toal hip arthroplasty with a
head diameter of 28 or 32 mm?

P: patients planned for total hip arthroplasty;

I: total hip arthroplasty with head diameter of 22mm, 36mm or >36 mm;

C: total hip arthroplasty with head diameter of 28 or 32 mm;

O: number of revisions (both specifically for dislocation as well as for any reason)

Relevant outcome measures
The working group decided that number of revisions (both specifically for dislocation as
well as for any reason) was the most important outcome measure for decision-making.

The working group did not define outcomes a priori, but used definitions as provided in
the studies.

Only studies with a minimum follow-up of five years after surgery - and preferably ten
years or more - were included.

The working group tried to balance the data based on the number of patients available in
the original papers and the statistical analysis provided in these documents.
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The working group has taken into account that one of the most important outcome
measurements, the rate of dislocation, is underreported. Most dislocations are treated
conservatively and are not reported in registries, unless they lead to revision of one or
more prosthetic components. This is a severe methodological flaw and hence this limits
the conclusions on this topic. Therefore, only revisions are included as outcome measure
in this module.

Search and select (Method)

A literature search was performed with relevant search terms on 17 november 2016 in
the databases Medline (OVID) and Embase (via Embase.com). The search strategy is
provided in the tab “Methods”. The literature search resulted in 575 hits. Studies were
selected using the following selection criteria: (1) total hip arthroplasty with head
diameter of 22m, 36m or >36m compared to total hip arthroplasty with head diameter of
28 or 32 mm; (2) follow-up of at least 5 years; (3) outcome reported as number of revisions
(both specifically for dislocation as well as for any reason). Based on title and abstract
seventheen studies were pre-selected. After obtaining full text, fifteen studies were
excluded, and two studies were included in the literature analysis. In addition, data from
two registries (Australian and United Kingdom) were used.

The most important study characteristics are described in evidence tables. The
assessment of risk of bias is provided in risk of bias tables.

Literature summary

Description of studies

Two large studies based on registries were included in the literature analysis (Allepuz,
2014; Sedrakyan, 2014). They both described data from the same six national and regional
registries: Kaiser Permanente, HealthEast, the Emilia-Romagna region in Italy, the Catalan
region in Spain, Norway, and Australia. However, the reviews focus on outcome of head
size with different bearing types.

Allepuz (2014) studied the effect of femoral head size on the risk of revision when an
HXLPE liner was used on a metal head. In this study, 14,372 THAs were included. Main
outcome was risk of revision (for any reason). A possible bias of this study was that the
included group of patients was limited in age (only patients between the age of 45 to 65
were included) Allepuz, (2014).

Sedrakyan (2014) compared femoral head sizes of >28mm and <28 mm for ceramic-on-
ceramic articulations and compared ceramic-on-ceramic with metal-on-HXLPE
articulations. A total of 34,985 patients were included. Main reported outcome was risk
of revision (for any reason) Sedrakyan, (2014).

In addition, annual registry reports from Australia and the UK of 2016 were analysed and
included, as both reports focussed on the influence of head size on the outcomes, with
endpoints revision for dislocation or revision for any reason (AOANJRR, 2016; NJR, 2016).

Results
Revision
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In the study by Allepuz (2014), for highly-cross-linked-polyethylene liner on metal head
implants, the risk of revision (for any reason) did not differ significantly between <32mm
and 32-mm head sizes (hazard ratio (HR) = 0.91, 95% confidence interval (Cl) = 0.69 to
1.19) or between >32-mm and 32-mm sizes (HR = 1.05, 95% Cl = 0.70 to 1.55)
Allepuz,(2014).

Sedrakyan (2014) found a lower risk of revision associated with use of ceramic-on-ceramic
implants when a larger head size (>28mm) was used, compared to <28mm (HR (hazard
ratio) = 0.73, 95% Cl (confidence interval) = 0.60 to 0.88, p = 0.001). Use of £28mm head
in ceramic-on-ceramic bearings was associated with a higher risk of failure compared with
any head size metal-on- highly-cross-linked-polyethylene bearings (HR = 1.36, 95% Cl =
1.09 to 1.68, p = 0.006). Use of >28mm head ceramic-on-ceramic bearings was associated
with a small protective effect relative to any head size metal-on- highly-cross-linked-
polyethylene bearings (not subdivided by head size) in years zero to two, but this
difference dissipated over the longer term Sedrakyan, (2014).

The Australian registry report 2016 (AOANJRR, 2016) showed that risk of revision for any
reason varied depending on head size. This was most evident for non-cross-linked-
polyethylene (table HT29), where the rate of revision after five years was 8.7% (95% ClI
5.6 to 13.2) for >32mm, compared to 3.7% (95% Cl 3.2 to 3.6) for 32 mm, and 3.4% (95%
Cl 3.2 to 3.6) for <32mm. However, the number of patients in the >32mm group was small.
After ten years, the rate of revision was 5.9% (95% Cl 5.0 to 6.9) for 32 mm and 6.5% (95%
Cl 6.2 to 6.8) for <32mm heads (no data for >32mm) (AOANJRR, 2016).

For highly cross-linked-polyethylene, 32mm head size had the lowest rate of revision
relative to both smaller and larger heads. There was no difference between head sizes
smaller than 32mm and bigger than 32mm. The rate of revision after five years was 3.1%
(95% Cl 2.9 to 3.2) for >32mm, compared to 2.6% (95% Cl 2.5 to 2.7) for 32 mm, and 2.9%
(95% Cl 2.8 to 3.1) for <32mm. After ten years, the rate of revision was 4.4% (95% Cl 4.0
to 4.8) for >32mm head, 3.8% (95% Cl 3.6 to 4.1) for 32 mm and 4.4% (95% Cl 4.1 to 4.6%)
for <32mm heads (AOANJRR, 2016).

For ceramic-on-ceramic articulations (AOANIJRR, 2016; table HT31), head size 232mm had
a lower rate of revision compared to head sizes 28mm or less. There was no difference
when head size 32 mm was compared to the 36-38mm head size group. Head sizes 40 mm
or larger had a lower rate of revision compared to the other sizes, although marginally
significant and depending on fixation type. After five years, the rate of revision for <28mm
was 4.3% (95% Cl 3.8 to 4.8), for 32mm 3.1% (95% CI 2.9 to 3.3), for 36 to 38mm 3.1%
(95% CI 2.9 to 3.3), and for 240mm 2.4% (95% Cl 2.0 to 3.0). After ten years, the rate of
revision for <28mm was 6.6% (95% Cl 6.0 to 7.3), for 32mm 4.8% (95% Cl 4.4 to 5.1) and
for 36-38mm 5.0% (95% Cl 4.5 to 5.5). There were no data for 240mm after ten years
(AOANJRR, 2016).

The UK report 2016 of the National Joint Registry (NJR, 2016) showed that for metal-on-
polyethylene (unspecified) cemented monobloc cups, there was a statistically significant
effect of head size (overall difference P<0.001 by logrank test) on revision rates (NJR,
2016). Up to five years, implants with a head diameter of 36mm had the worst failure
rates compared to all smaller heads. At ten years, implants with a head diameter of 32mm
were worse than those with head sizes of 22-25mm, 26mm and 28mm (NJR, 2016).
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Revision rates for different head sizes for metal-on-polyethylene uncemented metal shell
with polyethylene liners were also analysed. There was a statistically significant effect of
head size (overall P<0.001), with head size 44mm showing worse failure rates, but there
were small numbers after five years (NJR, 2016)

For ceramic-on-polyethylene cemented monobloc cups there was a statistically significant
difference between the head sizes overall (P=0.002) and the largest head size 36mm
showing worse failure rates (NJR, 2016).

For ceramic-on-polyethylene uncemented metal shells used with polyethylene liners,
there was a statistically significant difference between the three head sizes (P=0.005), the
best survival rate was in the intermediate size group (32mm) with 28mm and 36mm both
showing similar worse outcomes (NJR, 2016).

For ceramic-on-ceramic uncemented metal shells used with ceramic liners head sizes
28mm, 32mm, and 36mm showed similar worse failure rates (P=0.01). Head size 40mm
showed the best survival rate, though there were small numbers available (NJR, 2016).

Grading of evidence

Risk of revision

Risk of revision was reported in several registries, which are observational studies that are
graded as low level of evidence. Results for highly cross-linked polyethylene were
inconsistent. Moreover, the number of included patients with a ceramic-on-ceramic
implant was limited. Therefore, the level of evidence was downgraded to very low.

Conclusions

Risk of revision

It is unclear whether head size has an effect on revision rate for hip
prostheses consisting of a metal head on a highly-cross-linked-
polyethylene liner.

Very low
GRADE |Based on registry data in most cases a 32mm head on a highly-cross-linked-
polyethylene liner tends to be the safest option.

Sources (Allepuz, 2014; AOANJRR, 2016; NJR, 2016)

There seems to be a lower risk of revision when a larger head was used
Very low | using ceramic-on-ceramic implant.
GRADE

Sources (Sedrakyan, 2014; AOANIJRR, 2016; NJR, 2016)

Considerations

In the past, most total hip implants had a femoral head diameter of 22, 28 or 32mm. To
overcome one of the major complications after a total hip arthroplasty - dislocation - there
has been a trend to larger heads of 36mm and more. However, this trend is not without

75
Total hip prosthesis
Authorization september 2018



disadvantages. Larger heads lead to more friction and more wear. In addition, especially
in these larger head sizes the choice of the bearings seems to be more critical.

There is a strong trend in many registries to use 32mm heads. This trend is relatively safe,
the dislocation tendency of a 32mm head is lower than a 22 or 28mm head and there is
no evidence that it will result in higher overall revision rates. However, in some studies
using heads larger than 32mm to prevent dislocation, less favourable results have been
reported.

It is rather complicated to draw clear scientific conclusions as other factors also play a
role, like patient selection, type of bearing and surgical approach. In addition, as already
stated the rate of dislocations who have been treated conservatively are greatly
underestimated in many studies due to the study design.

It is advisable to use 32mm heads in most patients. Smaller heads still may be indicated
in cases with abnormal anatomy. If a larger head diameter than 32mm is indicated, it
seems best to use a ceramic-on-ceramic prosthesis, although there is little scientific
evidence to support that.

Dual mobility cups

In the last decade there is a new trend to use dual mobility cups in primary THA to prevent
dislocation, especially in patients with a higher risk of dislocation. These implants do not
fit within the definitions used in this chapter to study the effect of head size on dislocation.
However, since this type of implant is being used in the same patients, it is important to
pay attention to these devices in this considerations paragraph.

In a literature analysis performed on 6 january 2018 four studies of interest were found.
The largest study by Darrith (2018) was based on a literature review of 54 papers and the
authors included 10,783 THAs who had a dual mobility cup, with a mean follow-up of 8.5
years (range 2 to 16.5). The mean rate of extra-articular dislocation was 0.46% (41 hips),
which is lower than after routine single bearing THA. The overall rate of revision (any
revision of the acetabular component or the dual mobility bearing) was 2.0% (178 hips).
However, in the 2016 Report of the Australian Registry, dual mobility prostheses have a
higher rate of revision compared to other acetabular prostheses at 5 years or more.

Dual mobility articulations are a viable alternative to traditional bearing surfaces in cases

with a high risk for dislocation, however high-quality studies are needed to evaluate
further the use of dual mobility components in THA.

Recommendation

Preferably use a 32mm head size in standard hip arthroplasty.

Aanbeveling

| Gebruik bij voorkeur een 32 mm kop bij totale heupartroplastiek.
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Appendixes module 3.2

Validity and maintenance

In theory, assessment will take place after five years to determine whether this module is
still up-to-date. Are there reasons to suspect a need for earlier revision? For example,
large studies that still need to be published?

Module Party in | Year of Next Frequency of | Which Important factors
control | authorization | assessment assessment party/parties that might lead to
of actuality actuality monitors change in
actuality recommendations
Head NOV 2018 2023 5 years NOV -
diameter

Knowledge gaps
What is the chance of dislocation by different head sizes after total hip arthroplasty?

Implementation plan

Total hip prosthesis
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Recommend | Time Expect | Conditions Possible Actions for Reponsibi | Other
ation needed for ed for barriers to implementa | lity for remar
implementa | effects | implementa | implementa | tion2 these ks
tion: on tion tion? actions?
<1 year, costs
1to 3 years
or
>3 years
All 1to 3 years Reducti | No Not used to Annual NOV
on work with quality audit
this type of
head
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Evidence-tables

Evidence-table for intervention studies (randomized controlled trials and non-randomized observational studies (cohort studies, case-control studies, case series))1
Research question: What is the preferred diameter of the head in total hip arthroplasty?

Total hip prosthesis
Authorization september 2018

Study Study Patient Intervention (1) Comparison / control (C) 3 Follow-up Outcome measures | Comments
reference | characteristics | characteristics and effect size 4
2
Allepuz, Type of study: | Inclusion Describe intervention (treatment/procedure/test): Describe control Length of Outcome measures
2014 meta-analysis | criteria: (treatment/procedure/test): | follow-up: and effect size
of six patients with Metal on HXLPE articulations involving various head Maximum 8 (include 95%Cl and
registries osteoarthritis sizes: <32, 32 and >32 mm Metal on HXLPE years, p-value if
(cohort who articulations with head size results available):
studies) underwent 32 mm presented in
THA without one year Five year rate of
Setting: cement from intervals, revision surgery
distributed 2001 to 2010 main results | varied from 1.9 to
health data presented 3.2%
network ICOR | Exclusion after five
(International | criteria: age years A head size of <32
consortium of | <45 or >64 mm was not
Orthopaedic associated with an
Registries), N total at Loss-to- increased risk of
international baseline: follow-up: revision compared
collaborative 14,372 Not with a size of 32
of described mm HR=0.91 95%ClI
orthopaedic (0.69 to 1.19)
registries and Incomplete A head size of >32
US FDA outcome mm was not
data: associated with an
Country: Italy, Not increased risk of
Spain, Norway described revision compared
and Australia with 32 mm HR
1.05 95%Cl (0.71 to
Source of 1.53)
funding:
unknown
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Sedrakyan, | Type of study: | Inclusion Describe intervention Describe control Length of follow-up: maximum | Outcome measures and Loss to
2014 registry criteria: THA (treatment/procedure/test): | (treatment/procedure/test): | ten years effect size (include 95%Cl follow-
Six national performed and p-value if available): up might
and regional without cement | >28 mm <=28 Loss-to-follow-up: average occur if
registries from 2001 to follow-up rate >90% CC implants >28mm and patients
(Kaiser 2010in <=28mm move to
Permanente patients forty- Incomplete outcome data: lower risk of C-C implant another
and five to sixty- Not reported revision associated with region.
HealthEast in four years of use of larger compared
the U.S., age with with smaller head size (HR
Emilia- osteoarthritis. (hazard ratio) =0.73, 95%
Romagna Cl (confidence interval) =
regionin Italy, | N total at 0.60 to 0.88, p = 0.001)
Catalan region | baseline:
in Spain, 34,985 <=28mm C-C implants and
Norway, and M-HXLPE any head size:
Australia) Important Smaller C-C bearings were
prognostic associated with a higher
Setting: factors2: risk of failure compared
hospital Mean age: not with M-HXLPE bearings (HR
reported =1.36,95% Cl =1.09 to
Source of 1.68, p = 0.006)
funding: Sex 48% male
unknown
AOANJRR Type of study: | Inclusion Revision rates for different head sizes Length of follow-up: Outcome measures and
(2016) Annual report | criteria: 1-15 years effect size (include 95%Cl
registry Primary total and p-value if available):
hip
Country: replacement % Revision (5 years)
Australia procedures Non-XLPE (n=40,391)
<32mm: 3.4 (3.2t0 3.6)
N total at 32mm: 3.7 (3.1to 4.4)
baseline: >32mm: 8.7 (5.6 to 13.2)
Total XLPE (n=174,409)
population in <32mm: 2.9 (2.8 to 3.1)
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the registry:
346,782

Mean age: 67.7
years (total
population in
the registry)

Sex: 55.1%
female (total
population in
the registry)

32mm: 2.6 (2.5t0 2.7)
>32mm: 2.9t0 3.2)
Ceramic-on-ceramic
(n=72,139)

<28mm: 4.3 (3.8t0 4.8)
32mm: 3.1 (2.9t0 3.9)
36-38mm: 3.1 (2.9 to 3.9)
>40mm: 2.4 (2.0 to 3.0)

NJR (2016)

Type of study:
Annual report
registry

Country:
United
Kingdom

Inclusion
criteria:
Primary total
hip
replacement
procedures

N total at
baseline:
Total
population in
the registry:
796,636

Median age: 69
years (total

population in
the registry)

Sex: 60%
female (total
population in
the registry)

Effect of head size for selected bearing surfaces/fixation
sub-groups

(a) Metal-on-polyethylene cemented monobloc cups
n=257,577

(b) Metal-on-polyethylene uncemented metal shells
with polyethylene liners n=206,758

(c) Metal-on-metal uncemented metal cups or metal
shells with metal liners n=30,777

(d) Ceramic-on-polyethylene cemented monobloc
cups n=34,444

(e) Ceramic-on-polyethylene uncemented metal
shells with polyethylene liners n=79,377

(f) Ceramic-on-ceramic uncemented metal shells
with ceramic liners n=122,723

Length of follow-up: 1-12 years

Outcome measures:

(a): 5y: 36mm worst failure
rates.

10y: 32mm worse than
22.25mm, 26mm and
28mm.

(b): 44mm showing worse
failure rates (small
numbers after 5y).

(c): not relevant

(d): largest head size
36mm showing worse
failure rates.

(e): best survival rate for
32mm, with 28mm

and 36mm both showing
similar worse outcomes
(f): 28mm, 32mm, and
36mm showed similar
worse failure rates.
40mm best survival rate
(but small numbers).
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Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between
treatment groups (case-control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures.

2. Provide data per treatment group on the most important prognostic factors ((potential) confounders).
3. For case-control studies, provide sufficient detail on the procedure used to match cases and controls.
4, For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders.
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Risk of bias table for intervention studies (observational: non-randomized clinical trials, cohort and case-control studies)

Research question: What is the preferred diameter of the head in total hip arthroplasty?

Study reference

(first author, year of
publication)

Bias due to a non-representative or ill-
defined sample of patients?*

(unlikely/likely/unclear)

Bias due to insufficiently long, or
incomplete follow-up, or differences in
follow-up between treatment groups??

(unlikely/likely/unclear)

Bias due to ill-defined or inadequately
measured outcome ?3

(unlikely/likely/unclear)

Bias due to inadequate adjustment for all
important prognostic factors?*

(unlikely/likely/unclear)

Allepuz, Unlikely Unlikely Unlikely Unlikely
2014
Sedrakyan, Unlikely Unlikely Unlikely Unlikely
2014
AOANIRR, 2016 Unlikely Unlikely Unlikely Unlikely
NJR, 2016 Unlikely Unlikely Unlikely Unclear

1. Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and unexposed from different

populations.

2. 2 Biasis likely if: the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or length of follow-up differs
between treatment groups or is too short. The risk of bias is unclear if: the number of patients lost to follow-up; or the reasons why, are not reported.

3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection or information bias). If a
study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of
outcome assessment is necessary.

4. Failure to adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariate statistical analysis.
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Search strategy

Database Search terms Total
Medline 1 Arthroplasty, Replacement, Hip/ (22160) 575
(OVID) 2 Hip Prosthesis/ (21757)
3 10r2 (35671)
4 arthroplasty/ or arthroplasty, replacement/ (14642)
21-11- 5 joint prosthesis/ or metal-on-metal joint prostheses/ (10910)
2009 toten | 6 "Prostheses and Implants"/ (43540)
met 7 (arthroplast* or replacement* or prosthests).ti,ab,kf. (326153)
8 4or5o0r6or7(363848)
17-11- 9 hip/ or hip joint/ or hip.ti,ab. (126327)
2016 10 8and 9 (41078)
11 3 or 10 (49999)
English 12 (THA or THAs or THP).ti,ab,kf. (18937)
! 13 11 or 12 (63353)
Dutch 35 ((head* or ball* or femoral or femur) adj3 (diameter* or size* or large* or
small*)).ti,ab. (13166)
36 (dual adj3 mobil*).ti,ab. (219)
37 35 or 36 (13348)
38 23 0r 29 (12)
39 37 and 38 (12)
40 13 and 37 (1466)
41 35 and 40 (1353)
42 limit 40 to (english language and yr="2010 -Current") (814)
43 limit 40 to ed=20091021-20101231 (94)
44 42 or 43 (856)
45 (meta-analysis/ or meta-analysis as topic/ or (meta adj analy$).tw. or
((systematic* or literature) adj2 reviewS1).tw. or (systematic adj
overviewS1).tw. or exp "Review Literature as Topic"/ or cochrane.ab. or
cochrane.jw. or embase.ab. or medline.ab. or (psychlit or psyclit).ab. or (cinahl
or cinhal).ab. or cancerlit.ab. or ((selection criteria or data extraction).ab. and
"review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/ not humans/))
(314179)
46 44 and 45 (37)
47 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/
or randomized controlled trials as topic/ or Random Allocation/ or Double-
Blind Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial,
phase ii or clinical trial, phase iii or clinical trial, phase iv or controlled clinical
trial or randomized controlled trial or multicenter study or clinical trial).pt. or
random#*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*)
adj (blind$3 or maskS$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not
humans/) (1727827)
48 42 and 47 (106)
49 case control studies/ or exp cohort studies/ or Case control.tw. or (cohort adj
(study or studies)).tw. or Cohort analyS.tw. or (Follow up adj (study or
studies)).tw. or (observational adj (study or studies)).tw. or Longitudinal.tw. or
Retrospective*.tw. or prospective*.tw. or comparative studies.pt. (2412476)
50 ("research support, american recovery and reinvestment act" or research
support, nih, extramural or research support, nih, intramural or research
support, non us gov't or research support, us gov't, non phs or research
support, us gov't, phs).pt. (9234423)
51 49 or 50 (10730879)
52 44 and 51 (483)
53 (registry or registries).ti,ab. or registries/ or review.pt. (2457424)
54 44 and 53 (138)
55 46 or 48 or 52 or 54 (591)
56 remove duplicates from 55 (516)
57 remove duplicates from 46 (25) - SRs
58 48 not 46 (93)
59 remove duplicates from 58 (80) - RCTs
60 46 or 58 (130)
61 52 or 54 (569)
62 61 not 60 (461)
63 remove duplicates from 62 (411) — Obs & Reg.
Embase 'hip prosthesis':tiab OR 'total hip':itiab OR 'hip replacement':itiab OR 'total hip
(Elsevier) prosthesis'/exp/mj OR 'femur head prosthesis'/exp/mj OR 'hip arthroplasty'/exp/mj OR
tha:ti,ab OR thas:ti,ab OR thp:ti,ab
AND ('polyethylene'/exp OR 'metal'/exp OR ‘'alumina'/exp OR 'titanium'/exp OR
'ceramic'/exp OR 'ceramics'/exp OR bearings:ti,ab OR metal*:ti,ab OR alumina:ti,ab OR
titanium:ti,ab OR ceramic:ti,ab OR ceramics:ti,ab)
AND (21-10-2009)/sd NOT (17-11-2016)/sd NOT 'conference abstract':it
AND (((head* OR ball* OR femoral OR femur) NEAR/3 (diameter* OR size* OR large* OR
small*)):ti,ab OR (dual NEAR/3 mobil*):ti,ab)
AND ((dutch)/lim OR (english)/lim) AND (embase)/lim
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AND ('meta analysis'/de OR cochrane:ab OR embase:ab OR psycinfo:ab OR cinahl:ab OR
medline:ab OR (systematic NEAR/1 (review OR overview)):ab,ti OR (meta NEAR/1
analy*):ab,ti OR metaanalys*:ab,ti OR 'data extraction':ab OR cochrane:jt OR 'systematic
review'/de) NOT (‘animal experiment'/exp OR 'animal model'/exp OR 'nonhuman'/exp
NOT 'human'/exp)

AND ('clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp OR
'double blind procedure'/exp OR 'crossover procedure'/exp OR 'placebo'/exp OR
'prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind':ab,ti OR
'randomised controlled trial:ab,ti OR 'randomized controlled trial'/exp OR
placebo*:ab,ti) NOT 'conference abstract':it)

AND 'major clinical study'/de) OR ((registry:ti,ab OR registries:tiab OR 'implant
registry'/exp))

Exclusion table
Table Exclusion after reading full text

Author and year Reason

Cafri, 2016 Main outcome was revision after one year

Garbuz, 2012 Follow-up 2 years

Howie, 2012 Follow-up only one year

Jorgensen, 2014 Follow-up only 90 days

Lachiewitz, 2015 Retrospective study of only 23 patients included with follow-up of 10 years

Lee, 2014 Prospective cohort study of 120 patients

Lindalen, 2014 Follow-up only 2 years, 50 patients, wear main outcome

Mokka, 2013 Metal on metal

Nebergall, 2015 Only 12 patients with 13 year follow-up

Prokopetz, 2012 Review that described a few studies looking into head diameter, lacks detail about
follow-up and outcomes assessed

Selvarajah, 2015 Prospective cohort study

Triantafyllopoulos, Outcome fretting and corosion

2015

Tsertsvadze, 2014 Review that described one study looking into head diameter, lacks detail about follow-
up and outcomes assessed

Zagra, 2013 Outcome gait pattern

Zijlstra, 2011 Follow-up 1 year, only 50 patients
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3.3 Gecementeerd versus ongecementeerd
Deze module is vrijwel ongewijzigd overgenomen uit de richtlijn Totale heupprothese
2010.

Research question
3.3  Which type of prothesis is preferred?

Uitgangsvraag
3.3 Welk type prothese geniet de voorkeur?

Introductie

Sinds vele jaren is de totale heupvervanging een succesvolle orthopedische ingreep. De
klinische resultaten na totale heupvervanging zijn in het algemeen goed en de meeste
patiénten functioneren uitstekend, ook op de lange termijn. Toch zijn de resultaten van
alle op de markt zijn de prothesen niet met elkaar vergelijkbaar. Deze richtlijn is bedoeld
als leidraad om tot een goede keuze van een te gebruiken prothese te komen. Vele
factoren spelen een rol in het succes en de overleving van de prothese. Het behoeft geen
betoog dat de resultaten van de totale heupvervanging in grote mate af hankelijk zijn van
de vaardigheden van de chirurg. Deze module geef t een overzicht van de gecementeerde
en ongecementeerde prothesen. In de literatuur wordt een onderscheid gemaakt tussen
volledig gecementeerd of ongecementeerd, een gecementeerde steel met een
ongecementeerde cup (hybride prothese) en de prothesen met een ongecementeerde
steel en gecementeerde cup (omgekeerd hybride).

Zoeken en selecteren
Zie richtlijn 2010 (werkwijze).

Samenvatting literatuur

De effectiviteit van een prothese wordt vooral uitgedrukt in overleving van de
prothese (percentage nog niet gereviseerd als f unctie van de tijd), radiologisch gedrag
(kenmerken voor loslating of botreactie) en heupscore (pijn en functie met
gevalideerd meetinstrument). Prospectieve en gerandomiseerde gecontroleerde
onderzoeken worden beschouwd als de beste wijze om verschillende implantaten met
elkaar te vergelijken. Hiervan zijn er maar weinig verschenen. De meeste onderzoeken
zijn van het observationele type. Een nadeel van zowel gerandomiseerde als
observationele onderzoeken is dat deze vaak door een beperkt aantal chirurgen in
gespecialiseerde centra worden verricht en dat de resultaten niet zonder meer
geéxtrapoleerd kunnen worden naar de algemene praktijk. Bovendien worden met
grote regelmaat kleine veranderingen aan prothesen aangebracht, waarvan de ratio
niet altijd duidelijk is, en die soms worden ingegeven door commerciéle motieven.
Zelfs de meest gedocumenteerde Charnley-prothese, veelal beschouwd als gouden
standaard, onderging in de loop der jaren wijzigingen zodat in het verleden behaalde
resultaten geen garantie zijn voor de resultaten van de thans in de handel zijnde
prothesen. Dit geldt eens te meer omdat ook de operatietechniek in de loop der jaren
is gewijzigd (bijvoorbeeld cement vacuum mixing en pressurizing).
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Implantatenregister

Door de uitkomsten van nationale implantatenregistraties kan inzicht verkregen worden
over het functioneren van bepaalde typen prothesen. De uitkomstparameter bij die
implantatenregisters is revisie van de prothese. Een revisie betekent dat de prothese of
een deel van de prothese vervangen wordt. Overigens betekent een niet-gereviseerde
prothese niet dat deze ook goed functioneert. In Nederland is in 2007 een
implantatenregister gestart waarvan op dit moment nog geen gegevens gepubliceerd zijn.
In een aantal andere landen functioneren de registers al langere tijd en als het gaat om
aantallen patiénten en follow-up duur, dan worden de resultaten in de literatuur
gedomineerd door de rapporten van de Scandinavische implantatenregisters. In tabel 1
staan de meest gebruikte prothesen uit het Zweedse register met de 10-jaarsoverleving.
Dit betreft de overleving van de nietgereviseerde prothesen. Niet alle in Scandinavié
gebruikte prothesen zijn in Nederland op de markt en omgekeerd. Voornamelijk de
ongecementeerde prothesen zijn in de Noorse en Zweedse registers
ondervertegenwoordigd. Toch is er vanaf 2001 een toename in ongecementeerde
prothesen van 2,6% tot 12% in 2007 in Zweden. In Australié is een toename van 21%
in 2004 naar 33% in 2007 geregistreerd. In Australié was tevens een af name van
gecementeerde prothesen van 53% in 2004 naar 43% in 2007 (Australian Orthopeadic
Association 2008). Omdat het aantal ongecementeerde prothesen toenam voerde de
Zweedse registratie een toegevoegde analyse uit. Zij vergeleek de volledig
ongecementeerde f ixatie met de volledig gecementeerde (n=170.413). Hieruit bleek
dat het risico op revisie voor de ongecementeerde protheses 33% hoger lag dan voor
de gecementeerde. De ongecementeerde methode werd sinds 1992 vooral gebruikt
bij jongere patiénten. Het risico op vroegtijdige revisie (binnen twee jaar) was dubbel
zo hoog voor de ongecementeerde prothese vergeleken met de gecementeerde. Uit
de Australische registratie bleek 3,8% (3,3 tot 4,3%) van de gecementeerde prothesen
na zeven jaar te zijn gereviseerd en 4,4% (4,1 tot 4,8%) van de ongecementeerde. In
het Engelse register was het revisierisico na drie jaar voor gecementeerd eveneens
lager dan dat van de ongecementeerde prothesen (National Jount Registry UK).

In Noorwegen was het gebruik van ongecementeerde prothesen ook toegenomen.
Het Noorse register adviseert tegen het gebruik van ongecementeerde cupprothesen
met conventioneel polyethyleen. (The Norwegian Arthroplasty Register, 2008;
Karrholm et al., 2007). Makela et al. (2008) beschreven de resultaten van het Finse
implantatenregister en concludeerden dat in het algemeen gecementeerde en
ongecementeerde totale heupprothesen een vergelijkbaar lange termijnresultaat
hebben. Hoewel sommige ongecementeerde prothesen die geplaatst waren bij
patiénten tussen de 55 en 74 jaar een betere overleving vertoonden met als eindpunt
aseptische loslating, was vaak revisie vanwege het falen van de liner noodzakelijk
waardoor de eindresultaten voor beide typen prothesen niet verschillend bleken te
zijn.
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Tabel 3.3.1: Voorbeelden van prothesen met de 10-jaarsresultaten die in het jaarrapport 2007 van het Zweedse
heupregister beschreven zijn en die in de periode van 1992 tot 2007 gebruikt warden (n=184020). Overleving
betekende de overleving van de steel én de cupprothese.

Prothese cup(steel) Fixatie antal 10 jr overleving (%) 5% Cl
Charnley (Exeter Polished) cement 2411 97.3% +1.2%
CLS Spotorno (CLS Spotorno) cementloos 1016 97.0% +1.8%
Muller All-Poly (Muller Straight) cement 1759 96.6% +1.0%
Lubinus All-Poly (Lubinus SP I1) cement 60.949 96.3% +0.3%
Charnley Elite (Lubinus SP I1) cement 1228 92.9% +3.9%
Charnley (Charnley) cement 23.261 92.7% +0.4%
Exeter All-Poly (Exeter Polished) cement 6450 92.3% +0.4%

Meta-analysen

Door de gegevens van observationele studies en RCT’s te combineren in meta-analysen is
het wellicht mogelijk om een meer gegeneraliseerd beeld te krijgen van het resultaat van
gecementeerde en ongecementeerde prothesen.

Faulkner et al. (1998) beschreven een review van de Health Technology Assessment (HTA)
over de effectiviteit van de verschillende prothesen. Zij vonden 17 gerandomiseerde, 61
vergelijkende en 145 niet-vergelijkende observationele studies. De studies werden op
methodologische kwaliteit beoordeeld. De meeste studies waren van matige tot zeer
matige kwaliteit, onder andere vanwege de kleine studieomvang waardoor eventueel
werkelijke bestaande verschillen tussen prothesen lang niet altijd aantoonbaar waren.
Ook varieerde de follow-up duur van de diverse typen prothesen sterk. Maar het
overlevingspercentage van het grote aantal gecementeerde Charnley-prothesen was
gezien de lange follow-up duur (>10 jaar) interessant. Bij een follow-up duur van tien jaar
bleek het overlevingspercentage iets boven de 90% te liggen. Vergelijkbare resultaten
werden in de Noorse en Zweedse implantatenregisters ook voor enkele andere
gecementeerde prothesen gevonden (The Norwegian Arthroplasty Register, 2008;
Karrholm et al., 2007).

In navolging van de Britse HTA-groep verrichtte een Noorse onderzoeksgroep (Aamodt et
al., 2004) een systematische review van studies die werden gepubliceerd in de periode
1996 tot 2000. Zij beperkte haar review tot dié studies waarin prothesen waren
onderzocht die op de Noorse markt verkrijgbaar waren. Het betrof 129 studies, waarvan
93 patiéntenseries, zes registerstudies en 30 (gecontroleerde) vergelijkende
onderzoeken. In slechts 9% van de studies was sprake van randomisatie. Evenals de Britse
HTA-groep stelde de Noorse onderzoeksgroep vast dat de kwaliteit van veel studies het
nodige te wensen overliet. De meeste studies hadden een korte follow-up van minder dan
tien jaar en bij slechts 12% van de studies was de follow-up duur langer dan 20 jaar. De
Noorse onderzoeksgroep stelde dat het, gegeven de aanzienlijke verschillen in
onderzoeksdesign, patiéntenpopulaties en uitkomstmaten, moeilijk was om de resultaten
van de verschillende studies te vergelijken. Niettemin trok ook deze groep de conclusie
dat van de meest onderzochte gecementeerdeCharnley-prothese, de 10-jaarsoverleving
meer dan 90% bedroeg. In de twee daaropvolgende decennia nam het
overlevingspercentage met 10% per decennium af. Betreffende de
ongecementeerdeprothesen stelde de Noorse onderzoeksgroep vast dat in geenvan de
studies, waarin de resultaten met betrekking tot ongecementeerde prothesen (voor zover
dus gebruikt in Noorwegen) werden beschreven, sprake was van een gemiddelde follow-
up duur van 10 jaar of meer.

88
Total hip prosthesis
Authorization september 2018



In een meta-analyse van Morshed et al. (2007) werd de gecementeerde fixatietechniek
vergeleken met de ongecementeerde fixatietechniek. De belangrijkste uitkomstmaat was
overleving van de prothese gemeten door het percentage revisies (revision rate). In totaal
waren 20 studies bestudeerd. Er werd geen significant voordeel voor een van beide
fixatietechnieken gevonden. De auteurs stelden dat de gecementeerde prothesen beter
scoren op alle momenten maar dat ongecementeerde prothesen de laatste jaren wel
betere resultaten hadden en dat bij de beoordeling van de resultaten van prothesen de
leeftijd betrokken moest worden.

Ten behoeve van deze richtlijn is in de literatuur ook nog gezocht naar de resultaten van
ongecementeerde prothesen in series >100 met een follow-up van meer dan 10 jaar, die
in Nederland worden gebruikt en zowel in het hierboven Britse als Noorse onderzoek
onderbelicht bleven. De resultaten, zoals weergegeven in onderstaande tabel, komen
overeen met die van het heupregister in Finland, waar meer ongecementeerde prothesen
zijn geplaatst dan in Noorwegen en Zweden. De 10-jaarsoverleving van een aantal
ongecementeerde prothesen komt overeen met die van gecementeerde, maar de
overleving van ongecementeerde acetabulumcups is veelal lager Eskelinen et al., (2006).

Tabel 3.3.2: Lange termijn resultaten van diverse ongecementeerde prothesen die frequent in Nederland
gebruikt worden.

Auteur Type Naam N Follow- |Overleving (Overleving cup
prothese heupen |up (jaar) [steel (%) (%)

Aldinger et al.|Press fit CLS Spotorno 326 12 95 Div. cups

2003

Grubl et al. 2006 |Press fit Alloclassic SL — CSF 208 15,5 98 94 (alle redenen

85)

D’Antonio et al.|HA coated Omnifit -meerdere cups 314 11,1 99,5 80-97

2001

Reikeras et al.|HA coated Landos Corail-press-fit en 323 11 99 69-92

2003 schroefcup

Pospichill et al.|Press fit Alloclassic SI - CSF 103 14,4 100 96

2005

Oosterbos et al.|HA coated ABG 100 10 100 97

2004

Suckel et al. 2009 |Press fit Alloclassic SL — CSF 320 17 98,1 98,4

Garcia-Rey et al|Press fit Duraloc-HA femur 111 13,4 100 94(6liner rev)

2009

Een economische modelstudie van een (andere) Britse HTA-groep Fitzpatrick et al., (1998)
gaf aan dat de kosten bij het gebruik van een (nieuwe) prothese driemaal hoger waren
dan een ‘standaard-Charnley’ en pas stabiliseerde als het revisiepercentage afneemt met
35% tot 44% bij patiénten tussen 50 en 70 jaar en afneemt met 21% tot 27% bij patiénten
<50 jaar. Voor patiénten ouder dan 70 jaar is —economisch - niet te verwachten dat de
voordelen opwegen tegen de kosten van duurdere prothesen.
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Conclusies

Uit de studies van de implantatenregisters blijkt dat de resultaten van de
gecementeerde totale prothesen beter zijn dan die van de
ongecementeerde. Dit verschil wordt met name veroorzaakt door de
slechtere resultaten van een aantal ongecementeerde

Niveau 1 |acatabulumcomponenten.

A2 (The Norwegian Arthroplasty Register, 2008; Kdrrholm, 2007;
Australian Arthopaedic Association, 2008; National Joint Registry UK,
2007; Mdkeld, 2008)

Op basis van een modelstudie is aannemelijk gemaakt dat duurdere
prothesen (veel) betere uitkomsten nodig hebben om kosteneffectief te
Niveau 3 | zijn, met name in de groep patiénten van 50-70 jaar.

C Fitzpatrick, (1998)

Overwegingen

Wereldwijd bestaan er vele typen en soorten prothesen met wisselende resultaten.
Gezien de commerciéle belangen worden frequent nieuwe prothesen aangeboden. Deze
prothesen missen vaak langdurige klinische ervaring en follow-up.

De Noorse onderzoeksgroep Aamodt et al., (2004) stelde voor, in navolging van Huiskes
(1993) om nieuwe of ongedocumenteerde prothesen via een 4-stappen model te
introduceren:

° preklinisch onderzoek;

° een kleine serie operaties geévalueerd middels radiostereometrie;

° een gerandomiseerd klinisch onderzoek (n>= 100) met vergelijking met een goed
gedocumenteerde prothese;

° bewaking van de klinische resultaten middels een implantatenregistratie.

De werkgroep neemt dit voorstel over.

Het Engelse NICE instutuut (National Institute for Clinical Excellence) adviseert om
heupprothesen te plaatsen die een revisiepercentage hebben van 10% of minder na
minimaal tien jaar. De gegevens van deze beste prothesen moeten zijn gepubliceerd door
meerdere centra in peer reviewed tijdschriften.

In deze module hebben wij geen onderscheid kunnen maken voor de keuze van de beste
prothese voor jonge patiénten (<50 jaar). De reden daarvan is dat er onvoldoende
publicaties bestaan die voldoen aan de NICE criteria, en waarmee een verantwoorde
keuze zou kunnen worden gemaakt tussen een gecementeerde dan wel een
ongecementeerde prothese. Voorts worden in studies over de ongecementeerde
prothesen met een polyethyleen liner veelal onvoldoende beschreven of de liner
vervangen is (en daarmee een revisie is verricht) of niet. In het Zweedse rapport van 2007
werden de jonge patiénten apart vermeld en daaruit volgde dat de overleving van zowel
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de gecementeerde als de ongecementeerde prothesen na tien jaar minder dan 90%
bedroeg.

Aanbeveling

De werkgroep adviseert om de keuze voor een heupprothese (zowel gecementeerd als
ongecementeerd) te laten bepalen door de goed gedocumenteerde langere-
termijneffectiviteit en de (directe en indirecte) kosten. Onder “goed gedocumenteerde
langere-termijneffectiviteit” wordt verstaan: in een peer reviewed tijdschrift
gepubliceerde klinische follow-up met 10-jaarsoverleving.

Voor de introductie van nieuwe, niet “goed gedocumenteerde” of gewijzigde prothesen
wordt het volgende 4-stappen plan geadviseerd:

1. preklinisch onderzoek (laboratoriumtests);
2. een kleine serie operaties geévalueerd middels radiostereometrie;

3. een gerandomiseerd klinisch onderzoek met vergelijking met een goed
gedocumenteerde prothese (N >100), en tenslotte

4. bewaking van de klinische resultaten middels een implantatenregistratie

Update aanbeveling 2018: De werkgroep adviseert om de keuze voor een type heupprothese
te baseren op de ODEP-benchmark, conform het NOV-advies Classificatie Orthopedische
Implantaten (Link: https://www.orthopeden.org/downloads/418/classificatie-
orthopedische-implantaten-werkwijze-2018.pdf).
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3.4 Surgical approach

Research question
Which approach for total hip arthroplasty is preferable: anterior, posterior or straight
lateral?

Uitgangsvraag
Welke benadering geniet de voorkeur bij totale heupprothese: anterieur, posterieur of
lateraal?

Introduction

Traditionally total hip arthroplasties (THAs) are placed through the posterior,
anterolateral (anterior) or the straight lateral approach. In the past decade the anterior
approach has gained in popularity. In this chapter, the three most commonly used
approaches in The Netherlands - the posterior, anterior and straight lateral approach - are
compared in terms of complications, need for revision and functional recovery.

Search and select
To answer the question a systematic literature analysis was done for the following
research question:

PICO 1: What are the effects of a posterior approach, compared to a lateral approach, for
total hip prosthesis in adult patients?

P: adult patients with total hip prosthesis;

I: posterior approach;

C: lateral approach;

O: complications (such as need for revision and dislocation) and functional recovery.

PICO 2: What are the effects of an anterior approach, compared to a posterior or lateral
approach, for total hip prosthesis in adult patients?

P: adult patients with total hip prosthesis;

I: anterior approach;

C: posterior or lateral approach;

O: complications (such as need for revision and dislocation) and functional recovery.

Relevant outcome measures

The working group decided that complications such as dislocation and need for revision
were critical outcome measures for decision-making and postoperative functional
recovery was important for decision-making.

Search and select (Method)

A literature search was performed with relevant search terms on 23 january 2017 in the
databases Medline (OVID) and Embase. The search strategy is provided in the tab
"Methods”. The literature search resulted in 632 hits. Studies were selected using the
following selection criteria: using an anterior, posterior or lateral approach for total hip
arthroplasty (THA), describing at least one of the selected outcome measures and
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including at least 50 patients. Based on title and abstract 33 studies were preselected.
After obtaining full text, 25 studies were excluded (see exclusion table) and eight studies
were included in the literature analysis.

The most important study characteristics are described in evidence tables. The
assessment of risk of bias is provided in risk of bias tables.

Literature summary

Lateral versus posterior approach

Description of studies

Three studies were included: one meta-analysis including three RCTs and three
prospective cohort studies Berstock, (2015), and two cohort studies (Amlie, 2014;
Mijaaland, 2017).

Berstock (2015) included three RCTs and three prospective cohort studies (517 patients)
in a systematic review and meta-analysis that compared the posterior and lateral surgical
approach. Primary outcome was dislocation; functional recovery was also reported by
using functional assessment scores Berstock, (2015).

In a cohort study Amlie, (2014) 1,273 patients filled out PROMs questionnaires one to
three years after THA surgery. These patients were identified through the Norwegian
Arthroplasty Register. Patients reported complications (such as dislocation) and patient-
reported outcome measures (PROMs) including the Hip disability Osteoarthritis Outcome
Score (HOOS), the Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC), health-related quality of life (EQ-5D-3L) and visual analogue scales (VAS)
addressing pain and satisfaction Amlie, (2014).

Mjaaland (2017) is a cohort study from the Norwegian arthroplasty register with 21,690
THAs. MIS anterior, MIS anterolateral, posterior and direct lateral approach were
compared. Outcomes reported were implant survival, and revision for any cause and
specifically for infection, dislocation, femoral fracture, aseptic loosening and other causes
Mjaaland,(2017).

Results

Complications (such as need for revision and dislocation)

The meta-analysis Berstock, (2015) showed that there was no difference in dislocation
(odds ratio (OR) = 0.37, 95% confidence interval (Cl) = 0.09 to 1.48, p-value (p)=0.16)
between the posterior approach and the lateral approach.

In the cohort study by Amlie (2014), the patient self-reported dislocation rate was 3.7%
for the lateral approach and 2.4% for posterolateral approach, which was not statistically
significant.

Mjaaland (2017) reported a relative risk (RR) of revision due to dislocation using the
posterior approach of 2.1 (95% Cl = 1.5 to 3.1, p <0.001) compared to the direct lateral
approach.
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Functional re

covery

Berstock (2015) did not report individual study results and there were not enough data to

enable a met

a-analysis for functional outcomes.

In the cohort study Amlie, (2014) patients filled out PROMs questionnaires one to three
years after surgery. Lateral approach had worse HOOS scores for pain (adjusted mean
difference = -3.6, Cl = -6.3 to -0.9), other symptoms (adjusted mean difference =-3.2, Cl
=-6.1 to -0.4), activities of daily living (ADL) (adjusted mean difference = -4.0, Cl =-6.8 to -
1.3), sport/recreation (adjusted mean difference = -4.6, Cl =-8.6 to -0.6) and quality of life
(adjusted mean difference = -3.7, Cl =-7.2 to -0.3). The lateral approach was associated

with statistic

ally significantly worse outcomes than the posterolateral approach on the

VAS-scales for both patient satisfaction (adjusted mean difference = -4.8, CI-8.4 to -1.2)

and pain int
(2014).

he operated hip (adjusted mean difference = -4.8, Cl = -7.8 to -1.7) Amlie,

Grading of evidence
Complications (such as need for revision and dislocation)

Results of th

e different studies were inconsistent and mainly based on cohort studies,

therefore the level of evidence was graded as very low.

Functional outcome

This was assessed in a cohort study and downgraded to very low for risk of bias.

Conclusions
Complication

s (such as need for revision and dislocation)

Very low
GRADE

It is unclear whether a lateral or posterior approach results in a higher risk
of dislocation.

Sources (Berstock, 2015; Amlie, 2014, Mjaaland, 2017)

Functional re
HOQOS-scores

covery

Functional outcome (as measured with HOOS) seems to be better for
Very low | posterior than for lateral approach.
GRADE
Sources Amlie, (2014)
VAS pain
The lateral approach seems to result in more pain (as measured with the
Very low |VAS-scale) than the posterior approach.
GRADE
Sources Amlie, (2014)
VAS satisfaction
The lateral approach seems to result in less satisfaction (as measured with
Very low |the VAS-scale) than the posterior approach.
GRADE
Sources Amlie, (2014)
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Anterior versus posterior

Description of studies

A systematic review of 17 comparative studies Higgins, (2015) was selected, together with
one RCT Christensen, (2015) and one retrospective study Maratt, (2016). Moreover, a
study of Mjaaland (2017) was selected.

Higgins (2015) included 17 studies that compared the anterior with the posterior
approach (two RCTs, five prospective comparative studies and ten retrospective
comparative studies). Reported outcomes were dislocation rate and validated patient-
reported outcome measures (pain, functioning); secondary outcomes were intra-
operative, post-operative and radiographic comparisons. Follow-up ranged from direct
postoperative to two years Higgins, (2015).

Christensen (2015) conducted a RCT in 51 patients that compared functional recovery
during the early postoperative period (6 weeks) after direct anterior and posterior
approaches. Outcomes measured were length of hospital stay, pain score and functional
recovery Christensen, (2015).

Maratt (2016) retrospectively compared the direct anterior approach for a THA with a
posterior approach. In total 2147 patients who underwent the direct anterior approach
were propensity score matched with 2147 patients who underwent a posterior approach.
Outcomes measured were dislocation rate and complications such as fractures and
hematomas within 90 days Maratt, (2016).

Mjaaland (2017) is a cohort study from the Norwegian arthroplasty register with 21,690
THAs. MIS anterior, MIS anterolateral, posterior and direct lateral approach were
compared. Outcomes reported were implant survival, revisions for any cause and
specifically for infection, dislocation, femoral fracture, aseptic loosening and other causes
Mjaaland, (2017).

Results

Complications (such as need for revision and dislocation)

Higgins (2015) estimated the Peto odds ratio and showed a pooled (fixed) effect of 0.29
(95% Cl = 0.09-0.95, p-value (p) = 0.04) favouring the anterior approach. In this analysis
728 patients (two dislocations) who underwent an anterior approach were compared with
745 patients (nine dislocations) who were operated using the posterior approach Higgins,
(2015).

Maratt (2016) showed no difference in dislocation rate, which was 0.84% for the anterior
approach versus 0.79% for the posterior approach (P=0.88) Maratt, (2016).

Mjaaland (2017) does not report a direct comparison between anterior versus posterior
approach but reports relative risks of minimally invasive surgery (MIS)
anterior/anterolateral and posterior approach compared to direct lateral. The relative risk
of revision due to dislocation (154 patients) using the posterior approach was 2.1 (95% Cl
= 1.5 to 3.1, p<0.001) compared to the direct lateral approach. The relatieve risk for the
MIS anterior and MIS anterolateral approaches compared with the direct lateral approach
was 0.71 (95% Cl = 0.40 to 1.3, p = 0.25) Mjaaland, (2017).
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Functional recovery

One RCT included in the systematics review of Higgins (2015) reported patient-reported
pain (visual analogue scale (VAS)) and function (Harris Hip Score (HHS) and Hip disability
and Osteoarthritis Outcome Score (HOOS)). Early functional results favoured the anterior
approach, there was no difference on the longer term. There was no difference in pain
between the two approaches. The other prospective and retrospective studies in Higgins’
review showed little or no difference in functional outcome Higgins, (2015).

A randomized controlled trial of Christensen (2015) reported greater pain relief after
surgery was in the anterior group (P=0.04), none of the other functional measures differed
between the two groups. There were no differences in Harris Hip Scores after six weeks
Christensen, (2015).

Length of stay (LOS)
The study of Higgins (2015) reporter shorter length of hospital stay in the anterior group
compared to the posterior approach (mean difference =-0.53, 95%Cl = -1.01 to -0.04).

The RCT of Christensen (2015) showed that length of hospital stay was significantly shorter
for the anterior approach than the posterior approach (1.4 versus 2.0 days, p=0.01).

A retrospective study of Maratt (2016) did not find a difference in length of hospital stay
between the anterior and the posterior approach (2.37 versus 2.54 days, P=0.28).

Grading of evidence

Complications (such as need for revision and dislocation)

Evidence of the systematic review was graded as very low due to high risk of bias and
because of heterogeneity.

Functional outcome
This was estimated based on one RCT and two cohort studies with a high risk of bias and
a retrospective analysis and graded as very low, because of hetereogeneity.

Length of stay
Evidence of the systematic review was graded as low due to high risk of bias, for the

outcome length of hospital stay it was graded as very low because of high heterogeneity.

Conclusions
Complications (such as need for revision and dislocation)
There seem to be more postoperative dislocations in patients operated
Very low |using the posterior than the anterior approach.

GRADE

Sources (Higgins, 2015; Mjaaland, 2017; Maratt, 2016)

Functional outcome

There seems to be no difference in functional recovery measured by
Very low |unlimited walking and Harris Hip Score between the anterior and posterior
GRADE |approach.

98

Total hip prosthesis
Authorization september 2018



| ‘ Sources (Higgins, 2015; Christensen, 2015)

Length of hospital stay
Length of hospital stay seems to be shorter for anterior approach than for
Very low | posterior approach

GRADE

Sources (Higgins, 2015; Christensen, 2015; Maratt, 2016)

Anterior versus lateral

Description of studies

Three studies compared the anterior with lateral approach (Amlie, 2014; De Anta Diaz,
2015, Mjaaland, 2017).

In a cohort study Amlie, (2014) 1273 patients filled out Patient Reported Outcome
Measures (PROMs) questionnaires one to three years after THA surgery. These patients
were identified through the Norwegian Arthroplasty Register. Patients reported
complications such as dislocation, and pPROMs including the Hip disability Osteoarthritis
Outcome Score (HOQS), the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC), health-related quality of life (EQ-5D-3L), and visual analog scales (VAS)
addressing pain and satisfaction Amlie, (2014).

De Anta Diaz (2015) was a RCT study of 49 patients who received a direct anterior THA
and 50 patients who received a lateral approachTHA. Outcomes reported were muscle
damage and functional recovery De Anta Diaz, (2015).

Mjaaland (2017) is a cohort study from a registry with 21,690 THAs. MIS anterior, MIS
anterolateral, posterior and direct lateral approach were compared. Outcomes reported
were implant survival, revisions for any cause and femoral fractures Mjaaland, (2017).

Results

Complications (such as need for revision and dislocation)

Self-reported dislocation was 3.7% for lateral approach and 3.1% for anterior approach;
this difference was not statistically significant Amlie, (2014). Mjaaland (2017) found no
difference in dislocation. The RR of revision due to dislocation using the
anterior/anterolateral approach compared to the direct lateral approach was 0.71 (95%
Cl =0.40 to 1.30, p=0.25) Amlie, (2014).

Functional recovery

The cohort study Amlie, (2014) had the following results. Lateral approach scored worse
on HOOS scores for pain (adjusted mean difference = -3.6, Cl =-6.1 to -1.1), other
symptoms (adjusted mean difference = -3.8, Cl = -6.5 to -1.1), ADL (adjusted mean
difference = -4.8, Cl = -7.3 to -2.2), sport/recreation (adjusted mean difference = -4.8, Cl
=-8.6 to -1.0) and quality of life (adjusted mean difference = -5.0, Cl =-8.3 to -1.8). The
lateral approach was associated with statistically significantly worse outcomes than the
anterior approach on the VAS for both patient satisfaction (adjusted mean difference = -
3.8, Cl =-7.2 to -0.4) and pain in the operated hip (adjusted mean difference =-3.9, Cl = -
6.9 to -1.1) Amlie, (2014).
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One RCT compared the anterior with the lateral approach. It showed no difference in
Harris Hip Scores (96.2 versus 94.5) De Anta Diaz, (2015).

Grading of evidence
Complications (such as need for revision and dislocation)

Evidence was graded as very low as there were two cohort studies used here that had
heterogeneous results.

Functional recovery
The level of evidence started as low (observational study) and was downgraded to very
low because of risk of bias.

Conclusions
Complications (such as need for revision and dislocation)
There seems to be no difference in risk of revision due to dislocation
Very low |between a lateral approach and an anterior approach.

GRADE

Sources (Amlie, 2014; Mjaaland, 2017)

Functional recovery
Functional recovery showed inconsistent results comparing the lateral
Very low |approach and the anterior approach.

GRADE

Sources (Amlie, 2014; De Anta Diaz, 2015)

Considerations

The differences between the three most frequently used hip approaches in The
Netherlands are small in current literature. Each of the approaches has their own set of
complications and benefits. Learning curves exist for all approaches and therefore proper
surgical training is warranted. Surgeons are recommended to choose the approach
together with the patient.

If surgeons choose the posterior approach, they should reconstruct the posterior capsule
and the external rotators. This has been shown to decrease the risk of dislocation.

Recommendation

| The posterior, lateral and the anterior approach can all be used in a total hip arthroplasty.

Aanbeveling

Zowel de posterieure, als de laterale en anterieure benadering kunnen gebruikt worden
bij het plaatsen van een totale heupprothese.
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Appendixes module 3.3

Validity and maintenance
In theory, assessment will take place after five years to determine whether this module is
still up-to-date. Are there reasons to suspect a need for earlier revision? For example,
large studies that still need to be published?

Module Party in | Year of | Next Frequency of | Which Important factors
control | authorization | assessment assessment party/parties that might lead to
of actuality actuality monitors change in
actuality recommendations
Surgical NOV 2018 2023 5 years NOV -
approach

Knowledge gaps
Which approach for total hip arthroplasty is preferable based on patient characteristics?
Which approach for total hip arthroplasty leads to the best functional outcomes?

Indicator

Not applicable

Implementation plan

Total hip prosthesis
Authorization september 2018

Recommend | Time Expect | Conditions Possible Actions for Reponsibi | Other
ation needed for ed for barriers to implementa | lity for remar
implementa | effects | implementa | implementa | tion? these ks
tion: on tion tion? actions?
<1 year, costs
1to 3 years
or
>3 years
All n.a. n.a n.a. n.a. n.a. n.a. n.a.
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Evidence-tables

Research question: Which chirurgical approach is preferred?

Patient
characteristics

Intervention (l)

Comparison / control

(%)

Follow-up

Outcome measures and
effect size

Comments

Study Study
reference | characteristics
Berstock, | SR and meta-
2015 analysis of 3
RCTs and 3 non-
PS., study | randomised
character | prospective
istics and | cohort studies
results
are Literature
extracted | search up to

from the | January 2014

SR
(unless

otherwis
e) 2001

2010

review

Fund

A: Weale, 1996
stated B: Baker, 1989
C: Downing,

D: Witzleb, 2009
E: Teratani,

F:Ji, 2012

Setting and
Country: see

Source of
funding:
NHS Trust
Springboard

Inclusion criteria SR:
adult participants
(>19 years old)
undergoing primary
THA, largely for the
treatment of
osteoarthritis, who
were either
operated on via the
direct lateral or the
posterior approach

Exclusion criteria SR:
minimally invasive
surgery, the
anterolateral
(Watson-Jones)
approach or an
approach utilising a
trochanteric
osteotomy, surgical
approach in the
setting of hip
fracture, infection,
revision surgery or
resurfacing
arthroplasty,
retrospective studies
and cohorts

6 studies included

Posterior
approach

Lateral approach: direct
lateral approach was
defined as an approach
requiring a release of
approximately one-
third of the gluteus
medius from the
trochanter but not the
use of an osteotomy.

End-point of follow-up:

Dislocation:

Unclear

For how many
participants were no
complete outcome data

1:2 (1%)

C: 6 (3%)

OR: 0.37, 95% ClI: 0.09 to
1.48, p=0.16

Heterotopic ossification:

available?

Evaluated in quality
assessment, in one of
five studies not OK

.4

C:9

Peto OR: 0.41, 95% ClI:
0.13t01.31, p=0.13

Stem malposition
Two studies observed

fewer stem malpositions
with the posterior
approach (Peto OR: 0.24,
95% Cl: 0.08 to 0.78,
p=0.02).

Functional assessment
scores: not enough
studies
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Important patient
characteristics at

baseline: not
reported in the
review

Groups comparable
at baseline? Not
reported

Higgins,
2015

(individu
al  study
character
istics

deduced
from (1st
author,
year of
publicati
on

))

PS., study
character
istics and
results
are
extracted
from the
SR
(unless
stated
otherwis
e)

SR and meta-
analysis of 17
comparative

studies

Literature
search up to
February 2014

For details of
these studies
see publication

Country: USA

Source of
funding:
No external
funds were
received

Inclusion criteria SR:
patients underwent
primary THA, one
group received
anterior THA and the
other posterior THA,
at least one
quantifiable pre-
specified outcome
was reported

Exclusion criteria SR:

17 studies included

Important patient
characteristics at

baseline:

N, mean age
N: see review,

Age: Not reported in
review

Sex:

Describe
intervention:
single incision

anterior THA

Describe control:
Single incision posterior
THA

End-point of follow-up:

Rapportage op basis van

Facultative:

unclear

For how many
participants were no

prioritering
uitkomstmaten

blood loss, intraoperative
fractures, length of

complete outcome data

hospital stay,

available?
(intervention/control)
unclear

postoperative dislocation

Estimated blood loss
Effect measure: mean
difference (95% Cl):

Ant: N=378
Post: N=381
Pooled effect
effects model):
76.02 (95% Cl -38.12 to

(random

190.16) favoring
posterior

Heterogeneity (12): 91%
Intraoperative fractures
Effect measure: Peto
odds ratio (95% Cl):

Ant: N=9/675

Post: N=8/686

Brief  description  of
author’s conclusion

Personal remarks on
study quality,
conclusions, and other
issues (potentially)

relevant to the research
question

Level of evidence: GRADE

(per comparison and
outcome measure)
including reasons for

down/upgrading

Sensitivity analyses
(excluding small studies;
excluding studies with
short follow-up;
excluding low quality
studies; relevant

subgroup-analyses);
mention only analyses
which are of potential
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Not reported

Groups comparable
at baseline?
Not reported

Pooled effect (random
effects model):

1.14 (95% Cl 0.44 to 2.96)
favoring none
Heterogeneity (12): 0%

Length of hospital stay
Effect measure: Mean
difference (95% Cl):

Ant: N=369

Post: N=375

Pooled effect (random
effects model):

-0.53 (95% ClI -1.01 to
0.04) favoring anterior
Heterogeneity (12): 84%

Postoperative dislocation
Effect measure: Peto
odds ratio (95% Cl):

Ant: N=2/728

Post: N=9/745

Pooled effect (fixed
effects model):

0.29 (95% C1 0.09 to 0.95)
favoring anterior
Heterogeneity (12): 0%

importance to the
research question

Heterogeneity:  clinical

and statistical
heterogeneity; explained
versus unexplained

(subgroupanalysis)
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Table of quality assessment for systematic reviews of RCTs and observational studies
Based on AMSTAR checklist (Shea, 2007; BMC Methodol 7: 10; doi:10.1186/1471-2288-7-10) and PRISMA checklist (Moher, 2009; PLoS Med 6: €1000097; doi:10.1371/journal.pmed1000097)

Study tppropriate omprehensive | Description of [Description oflAppropriate adjustment for| Assessment of | Enough Potential risk of |Potential
nd clearlypnd systematic| included and [relevant potential  confounders in| scientific quality | similarities publication bias [conflicts of
focused iterature excluded characteristics jobservational studies?® of included | between studies | taken into finterest
uestion?! earch?? studies?3 of included studies?® to make | account?® reported??
studies?* combining them

First reasonable?’

author,

year Yes/no/unclear [Yes/no/unclear | Yes/no/unclear [Yes/no/unclear [Yes/no/unclear/notapplicable | Yes/no/unclear | Yes/no/unclear Yes/no/unclear [Yes/no/unclear

Berstock|Yes Yes Yes Unclear Unclear Yes Unclear Yes Yes

et al.,

2015

Higgins, [Yes Yes Yes Yes Unclear Yes Unclear No No

2015

1. Research question (PICO) and inclusion criteria should be appropriate and predefined.

2. Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched.

3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced with reasons.

4. Characteristics of individual studies relevant to research question (PICO), including potential confounders, should be reported.

5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs).

6. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Newcastle-Ottawa scale, risk of bias table et cetera).

7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervention and definition of outcome measure to allow pooling? For
pooled data: assessment of statistical heterogeneity using appropriate statistical tests (for example Chi-square, 12)?

8. An assessment of publication bias should include a combination of graphical aids (for example funnel plot, other available tests) and/or statistical tests (for example Egger regression
test, Hedges-Olken). Note: If no test values or funnel plot included, score “no”. Score “yes” if mentions that publication bias could not be assessed because there were fewer than
10 included studies.

9. Sources of support (including commercial co-authorship) should be reported in both the systematic review and the included studies. Note: To get a “yes,” source of funding or

support must be indicated for the systematic review AND for each of the included studies.
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Evidence-table for intervention studies

cohort from a
registry

Setting:
hospital

Country:
Norway

Source of
funding:
unknown

Patients registered in the NAR

(population-based clinical
database for arthroplasty
operations) as having

undergone THA for primary
osteoarthritis between Jan
2008 and Jan 2010, femoral
head size 28-32mm, 50-80y

Exclusion criteria: registered
before 2011 with bilateral THA
or trochanteric osteotomy

N total at baseline:
A:421
L: 431
P: 421

Important prognostic factors?:

Posterolateral

(P)

approach

up: 24-33 months
(1 to 3 years)

Response rate to
follow-up
questionnaire 86%

Incomplete
outcome data:

170 patients did
not answer after a
reminder and 25
did not want to or
were unable to
participate, 6
patients were not
reached and 2 had
died

Study Study Patient characteristics 2 Intervention (1) Comparison / control (C) | Follow-up Outcome measures | Comments
reference characteristics g and effect size 4
Amlie, 2014 | Type of study: | Inclusion criteria: Anterior approach (A) Lateral Approach (L) Length of follow- | Outcome  measures | Average

and effect size (include
95%Cl and p-value if
available):

HOOS (adjusted mean
difference):

LvsA:

Pain: -3.6 (-6.1 to 1.1)
Other symptoms: -3.8
(-6.5t0 1.1)

ADL: -4.8 (-7.3t0 2.2)
Sport/recreation: -4.8
(-8.6 to -1.0)

Quality of life: -5.0 (-
8310 1.8)

LvsP:
Pain: -3.6 (-6.3 to 0.9)
Other symptoms: -3.2

femoral head
diameter was
greater in
patients who
underwent
THA with the
posterolateral
approach
than in those
who
underwent
THA with
anterior and
lateral
approaches.
In
posterolateral
patients, the
proportion of

Total hip prosthesis
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age + SD: Of those who | (-6.1t0-0.4) those with 32-
A:67+7.1 underwent  THA | ADL:-4.0 (-6.8 to-1.3) mm head size
L:66+7.3 with a lateral | Sport/recreation: -4.6 | increased
P:66+7.1 approach, the | (-8.6 to-0.6) from 45% to

non-responders Quality of life: -3.7 (- | 72%  during
Sex: were generally | 7.2t0-0.3) the study
A:31% M older (mean 69 period. The
L:36 % M years, SD 7.1) than | VAS Absence of Pain | groups also
P:36 % M the study Score: differed

participants (mean | L: 84 regarding
Groups comparable at 66 years, SD 7.3; p | A: 89 follow-up
baseline? In P group the =0.001). P: 90 time, with the
average femoral head diameter anterior
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was greater than in the other
groups

L vs A (adjusted mean
difference):-3.9 (-6.9; -
1.1)
L vs P (adjusted mean
difference): -4.8 (-7.8; -
1.7)

approach

having a
shorter mean
followup time
than the other
2 approaches.

2015

RCT

Setting:
hospital

Country: USA
Source of

funding:
unknown

Exclusion criteria: <18 or >85 y,
diagnosed with inflammatory
or rheumatoid arthritis, BMI
>40, or previously undergone
ipsilateral hip surgery including
arthroscopy, if patients had
characteristics that led the
surgeon to believe that the
patient would clearly benefit
from one particular technique
over the other

N total at baseline:
Intervention: 28
Control: 23

Important prognostic factors?:
For example

age + SD:

1:64.3+9.1

C:652+9.1

Sex:
1:52% M, C: 48% M

(treatment/procedure/tes
t):

Direct anterior (A)
N=28

(treatment/procedure/te

st):

Posterior (P)
N=23

up: 6 weeks

Loss-to-follow-up:
Intervention: 3

patients did not
receive allocated
intervention
because of
medical reasons

Control: 1 patient
chose not to
participate in the
study prior to
having surgery.

Dislocation
L: 16 (3.7%)
A:13(3.1)
P: 10 (2.4%)
Christensen, | Type of study: | Inclusion criteria: Describe intervention | Describe control Length of follow- | Outcome  measures | Follow-up is

and effect size (include
95%Cl and p-value if
available):

Length of hospital
stay:

A: 1.4 £ 0.6 days
P:2.0+1.1days

Unlimited walking:
A: 4 (14%)
P: 5 (22%)

Pain (increase in score)
A:27.8+16.6
P: 20.7 (+/- 14.8)

Harris hip score
A: 42:
P:32

only 6 weeks!
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De Anta | Type of study: | Inclusion criteria: >=55 vy, | Describe intervention | Describe control Length of follow- | Outcome  measures
Diaz, 2015 RCT diagnosis of primary | (treatment/procedure/tes | (treatment/procedure/te | up: and effect size (include
osteoarthritis, asymptomatic | t): st): 12 months 95%Cl and p-value if
Setting: opposite hip available):
hospital Direct anterior approach | Lateral approach (L) Loss-to-follow-up:
Exclusion criteria: prior hip | (A) Intervention: 2 Harris Hip Score:
Country: Spain | surgery, arthroplasty to treat a Intraoperative A:96.2
fracture, inflammatory wound infection L:94.5
Source of | arthroplasties, autoimmune
funding: disease, immunosuppressive Control: 1 intra-
unknown treatment, cancer operative
trochanteric
N total at baseline: fracture
Intervention: 49
Control: 50 Incomplete
outcome data:
Important prognostic factors?: Intervention:
I:63.5+ 12.5 N (%)
C:64.8+10.1 Reasons (describe)
Sex: Control:
1:53% M N (%)
C:52% M Reasons (describe)
Groups comparable at
baseline? Yes
Maratt, Type of study: | Inclusion criteria: included in | Describe intervention | Describe control Length of follow- | Outcome  measures | Retrospective,
2016 retrospective MARCQI registry, undergoing | (treatment/procedure/tes | (treatment/procedure/te | up: unclear and effect size (include | patients not
analysis in a | unilateral primary THA utilizing | t): st): 95%Cl and p-value if | randomly
registry a DAA or PA between Feb 2012 available): assigned to
and Sept 2014, Direct Anterior Approach | Posterior approach (P) Loss-to-follow-up: treatment
Setting: (A) unclear Dislocation rate:
hospital Exclusion criteria: cases were A: N=18 (0.84%)
matched based on propensity Incomplete P: N=17 (0.79%)
Country: USA scores, they were excluded if outcome data: | No significant
there was no match in 9 cases unclear difference
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Source of
funding: Blue
cross blue
shield and the
Blue Care
Network  as
part of the
BCBSM Value
Partnership
Program

N total at baseline:
Intervention: 2147
Control: 2147

Important prognostic factors?:
1: 64.8

Sex:
47% M

Groups
baseline?

comparable at

Blood transfusion
A: 173 (8.06%)
P: 208 (9.69%)

Fracture postoperative
A: 31 (1.44%)
P:24 (1.12%)

Fracture
intraoperative
A: 21 (0.98%)
P:26 (1.21%)

Hematoma
A: 43 (2.0%)
P:27 (1.26%)

Mijaaland, Type of study:
2017 cohort study
from a registry

Setting:
hospital
Country:
Norway
Source of
funding:  No
financial
support or
grant was
received for
the study.

Inclusion criteria:

primary THAs done with an
uncemented stem performed
between 2008 and 2013,

Exclusion criteria: -

N total at baseline:

MIS anterior: 2017

MIS anterolateral: 2087
Conventional posterior:5961
Conventional direct lateral:
11795

Important prognostic factors?:
Age:

MIS anterior: 67 £ 11

MIS anterolateral: 67 £ 11
Conventional posterior: 65 + 12
Conventional direct lateral: 64
+12

Describe intervention
(treatment/procedure/tes
t):

MIS anterior

MIS anterolateral

Describe control
(treatment/procedure/te
st):

Conventional posterior

Conventional direct
lateral

Length of follow-
up:
Five years

Loss-to-follow-up:
unknown

Incomplete
outcome data:

unknown

Outcome  measures
and effect size (include
95%Cl and p-value if
available):

Implant survival
MIS  anterior:  96.8

(96.0 to 97.6)

MIS anterolateral: 96.5
(95.5 to 97.5)
Posterior 96.4 (95.8 to
97.0)

Direct lateral 96.0
(95.6 to 96.4)

Revision (any cause):

Direct lateral:
comparison
MIS  anterior:  0.90
(0.68t0 1.2)
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Sex:

MIS anterior: 33.5 %M

MIS anterolateral: 36.5 %M
Conventional posterior:35.3
%M

Conventional direct lateral:38.7
%M

Groups comparable at
baseline? Differences in age
distribution, head size, ,type of
articulation, use of cemented
cups and primary diagnosis

MIS anterolateral 0.95
(0.71t0 1.3)

Posterior 0.90 (0.75 to
1.1)

Dislocation

Direct lateral:
comparison: 0.71 (95%
Cl =040 to 13, p =
0.25)

MIS anterior/
anterolateral:
Posterior: 2.1,95% Cl =
1.5to 3.1, p <0.001)

Revision due to
fracture

Direct lateral:

MIS
anterior/anterolateral:
0.85 (0.40 to 1.8)
Posterior:0.87 (0.43 to
1.7)

Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between
treatment groups (case-control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on

these procedures.

2. Provide data per treatment group on the most important prognostic factors ((potential) confounders).
3. For case-control studies, provide sufficient detail on the procedure used to match cases and controls.
For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders.
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Risk of bias table for intervention studies (randomized controlled trials)

Study Describe method of | Bias due to | Bias due to | Bias due to | Bias due to | Bias due to selective | Bias due to loss to | Bias due to violation
reference | randomisation? inadequate inadequate blinding | inadequate blinding | inadequate blinding | outcome reporting | follow-up?® of
concealment of | of participants to | of care providers to | of outcome | on basis of the intention to treat
allocation?? treatment treatment assessors to | results?* analysis?¢
allocation?? allocation?? treatment
(first allocation?3
author,
publicatio (unlikely/likely/uncle | (unlikely/likely/uncle | (unlikely/likely/uncle | (unlikely/likely/uncle | (unlikely/likely/uncle | (unlikely/likely/uncle | (unlikely/likely/uncle
n year) ar) ar) ar) ar) ar) ar) ar)
Christense | No details provided Likely Likely Likely unclear unlikely unlikely unlikely
n, 2015
De Anta | No details provided Likely Likely Likely unclear unlikely unlikely unlikely
Diaz, 2015

1. Randomisation: generation of allocation sequences have to be unpredictable, for example computer generated random-numbers or drawing lots or envelopes. Examples of
inadequate procedures are generation of allocation sequences by alternation, according to case record number, date of birth or date of admission.

2. Allocation concealment: refers to the protection (blinding) of the randomisation process. Concealment of allocation sequences is adequate if patients and enrolling investigators
cannot foresee assignment, for example central randomisation (performed at a site remote from trial location) or sequentially numbered, sealed, opaque envelopes. Inadequate
procedures are all procedures based on inadequate randomisation procedures or open allocation schedules.

3. Blinding: neither the patient nor the care provider (attending physician) knows which patient is getting the special treatment. Blinding is sometimes impossible, for example when
comparing surgical with non-surgical treatments. The outcome assessor records the study results. Blinding of those assessing outcomes prevents that the knowledge of patient
assignement influences the proces of outcome assessment (detection or information bias). If a study has hard (objective) outcome measures, like death, blinding of outcome
assessment is not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.

4, Results of all predefined outcome measures should be reported; if the protocol is available, then outcomes in the protocol and published report can be compared; if not, then
outcomes listed in the methods section of an article can be compared with those whose results are reported.

5. If the percentage of patients lost to follow-up is large, or differs between treatment groups, or the reasons for loss to follow-up differ between treatment groups, bias is likely. If the
number of patients lost to follow-up, or the reasons why, are not reported, the risk of bias is unclear.

6. Participants included in the analysis are exactly those who were randomized into the trial. If the numbers randomized into each intervention group are not clearly reported, the risk

of bias is unclear; an ITT analysis implies that (a) participants are kept in the intervention groups to which they were randomized, regardless of the intervention they actually received,
(b) outcome data are measured on all participants, and (c) all randomized participants are included in the analysis.
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Risk of bias table for intervention studies (observational: non-randomized clinical trials, cohort and case-control studies)

Study reference | Bias due to a non-representative | Bias due to insufficiently long, or | Bias due to ill-defined or | Bias due to inadequate
or ill-defined sample of | incomplete follow-up, or differences in | inadequately measured | adjustment for all important

(first author, | patients?! follow-up between treatment groups?? outcome ?3 prognostic factors?*

year of

publication)
(unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear)

Amlie, 2014 unlikely Likely unlikely unlikely

Lin, 2016 unclear Likely unlikely unlikely

Maratt, 2016 unlikely Unlikely unlikely unlikely

Mjaaland, 2017 | unlikely Unlikely unlikely unlikely

1. Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and

unexposed from different populations.

2. 2 Bias is likely if: the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or
length of follow-up differs between treatment groups or is too short. The risk of bias is unclear if: the number of patients lost to follow-up; or the reasons why, are not reported.
3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection

or information bias). If a study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome
measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.
4, Failure to adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariate statistical analysis.
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Search strategy
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Database | Search terms Total

Medline 1 Arthroplasty, Replacement, Hip/ (23476) 632
2 Hip Prosthesis/ (23541)
3 1 0r 2 (38279)

26-08- 4 arthroplasty/ or arthroplasty, replacement/ (15706)

2009 - 5 joint prosthesis/ or metal-on-metal joint prostheses/ (11930)

jan.2017 | 6 "Prostheses and Implants"/ (45473)
7 (arthroplast* or replacement* or prosthestts).ti,ab,kf. (342447)

. 8 4 or5or6or7(382080)

English 9 hip/ or hip joint/ or hip.ti,ab. (137145)

Dutch 10 8 and 9 (44214)

11 3 or 10 (53644)

12 (THA or THAs or THP).ti,ab,kf. (20169)

13 11 or 12 (67685)

16 Minimally Invasive Surgical Procedures/ (22110)

17 Video-Assisted Surgery/ (2008)

18 ("minimal invasive" or robotics or keyhole or key hole or "minimal
incision*").ti,ab,kf. (13325)

19 (((posterior or posterolateral or anterior or lateral or anterolateral or surgical)
adj2 approach*) or (AMIS or ASI) or (mini* adj2 approach*)).ti,ab,kf. (57424)

20 16 or 17 or 18 or 19 (89242)

21 13 and 20 (2159)

22 limit 21 to yr="2009 -Current" (1207)

23 limit 21 to ed=20090826-20091231 (35)

24 22 or 23 (1208)

25 (meta-analysis/ or meta-analysis as topic/ or (meta adj analyS).tw. or
((systematic* or literature) adj2 reviewS1).tw. or (systematic adj
overview$1).tw. or exp "Review Literature as Topic"/ or cochrane.ab. or
cochrane.jw. or embase.ab. or medline.ab. or (psychlit or psyclit).ab. or (cinahl
or cinhal).ab. or cancerlit.ab. or ((selection criteria or data extraction).ab. and
"review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/ not humans/))
(332912)

26 24 and 25 (65)

27 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/
or randomized controlled trials as topic/ or Random Allocation/ or Double-Blind
Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial, phase
i or clinical trial, phase iii or clinical trial, phase iv or controlled clinical trial or
randomized controlled trial or multicenter study or clinical trial).pt. or
random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*)
adj (blindS3 or maskS3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not
humans/) (1836462)

28 24 and 27 (249)

29 ((cohort adj (study or studies)) or Cohort analyS or (Follow up adj (study or
studies)) or (observational adj (study or studies)) or Longitudinal or
Retrospective* or prospective*).tw. or (registry or registries).ti,ab. or registries/
(1526037)

30 24 and 29 (442)

38 remove duplicates from 26 (58) — EN > 48

39 remove duplicates from 28 (212) —EN > 158

40 39 not 26 (184)

41 30 not (26 or 28) (299)

42 remove duplicates from 41 (261) —EN > 251

Embase 'total hip prosthesis'/exp OR 'hip arthroplasty'/exp OR 'hip prosthesis':ab,ti OR 'total

hip':ab,ti OR 'hip replacement':ab,ti AND ((dutch)/lim OR (english)/lim) AND (26-8-

2009)/sd NOT (6-2-2017)/sd

AND ('endoscopic surgery'/exp/mj OR 'minimally invasive surgery'/exp/mj OR 'minimal

invasive':tiab OR robotics:tiab OR keyhole:ti,ab OR 'key hole':ti,ab OR 'minimal

incision*':ti,ab OR ((posterior OR posterolateral OR anterior OR lateral OR anterolateral

OR surgical) NEAR/2 approach*):tiab OR amis:ti,ab OR asi:tiab OR (mini* NEAR/2

approach*):ti,ab) NOT 'conference abstract':it AND (embase)/lim

AND ('meta analysis'/de OR cochrane:ab OR embase:ab OR psycinfo:ab OR cinahl:ab OR

medline:ab OR (systematic NEAR/1 (review OR overview)):ab,ti OR (meta NEAR/1

analy*):ab,ti OR metaanalys*:ab,ti OR 'data extraction':ab OR cochrane:jt OR 'systematic
review'/de) NOT (‘animal experiment'/exp OR 'animal model'/exp OR 'nonhuman'/exp

NOT 'human'/exp) (39) — 30 uniek

AND ('clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp OR

'double blind procedure'/exp OR ‘'crossover procedure'/exp OR 'placebo'/exp OR

'prospective study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind'":ab,ti OR

'randomised controlled trial':ab,ti OR 'randomized controlled trial'/exp OR placebo*:ab,ti))

(156) 40 uniek

AND ('major clinical study'/de OR 'implant registry'/exp OR registry:tiab OR

registries:ti,ab) (247) — 122 uniek
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Exclusion table

Table Exclusion after reading full text

Author and year Reason for exclusion

Barrett, 2013 Included in review Higgins

Berstock, 2014 About mini-incision

Dienstknecht, Minimally invasive surgery

2014

D’Arrigo Other outcome measures

Ha, 2013 Letter to the editor

Khan, 2011 Letter 115to the editor

Khan, 2012 Minimal invasive surgery

Khan, 2012 Piriformis sparing approach

Khanuja, 2012 Letter to the editor

Lee, 2015 Review of studies without control group

Li, 2012 Minimaly invasive surgery

Lin, 2016 Radiographic parameters

Martin, 2011 Minimally invasive surgery

Mayr, 2009 Minimally invasive surgery

Moskal, 2013 Limited incision versus standard incision

Petis, 2010 Comprehensive review

Reininga, 2010 Minimal invasive surgery

Rathod, This study included only 22 patients

Restreppo,2009 Modified Smith Peterson approach compared with direct lateral approach

Sibia HOOS and Harris Hip Score were only filled out by a small percentage of patients

Smith, 2011 Minimal invasive surgery

Winther, 2016 Wrong outcome measures

Xu, 2013 Mini-incision versus standard incision

Yang, 2012 Minimally invasive surgery

Zhand,2014 Posterior approach with soft tissue repair compared with posterior approach without soft
tissue repair

Total hip prosthesis

115

Authorization september 2018



Module 4 Thrombosis prophylaxis

Research questions

4.1 What is the optimal time to start thrombosis prophylaxis around major orthopedic
/ traumatological procedures?

4.2 What is the optimal form and duration of thrombosis prophylaxis after major
orthopedic / traumatological procedures?

Uitgangsvragen

4.1 Wat is het optimale tijdstip om tromboseprofylaxe te starten rondom grote
orthopedische/ traumatologische ingrepen?

4.2 Wat is de optimale vorm en duur van tromboseprofylaxe na grote orthopedische/
traumatologische ingrepen?

4.1 Timing of thrombosis prophylaxis

Recommendations about the timing of thrombosis prophylaxis

The working group refers to the module ‘start van tromboseprofylaxe bij grote
orthopedische en traumatologische ingrepen trombose’ (Guideline ‘Antitrombotisch
beleid’) for recommendations about the optimal timing to start thrombosis prophylaxis
around total hip arthroplasty:

https://richtlijnendatabase.nl/richtlijn/antitrombotisch beleid/preventie vte/start prof
ylaxe grote orthopedische ingrepen.html

4.2 Optimal choice and duration of thrombosis prophylaxis

Recommendations about the choice and duration of thrombosis prophylaxis

The working group refers to the module ‘keuze en duur profylaxe bij grote orthopedische

en traumatologische ingrepen’ (Guideline ‘Antitrombotisch beleid’) for recommendations

about the choice and duration of thrombosis prophylaxis after total hip athroplasty:

https://richtlijnendatabase.nl/richtlijn/antitrombotisch beleid/preventie vte/keuze en
duur profylaxe grote ingrepen.html
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https://richtlijnendatabase.nl/richtlijn/antitrombotisch_beleid/preventie_vte/start_profylaxe_grote_orthopedische_ingrepen.html
https://richtlijnendatabase.nl/richtlijn/antitrombotisch_beleid/preventie_vte/start_profylaxe_grote_orthopedische_ingrepen.html
https://richtlijnendatabase.nl/richtlijn/antitrombotisch_beleid/preventie_vte/keuze_en_duur_profylaxe_grote_ingrepen.html
https://richtlijnendatabase.nl/richtlijn/antitrombotisch_beleid/preventie_vte/keuze_en_duur_profylaxe_grote_ingrepen.html

Module 5 Perioperative care in primary total hip arthroplasty

Research questions

5.1 Whatis the policy regarding systemic antibiotics for the prevention of postoperative
wound infection?

5.2  What s the role of antibiotic-impregnated bone cement?

5.3 What is the policy regarding the use of a combination of mupirocin and
chlorhexidine for patients undergoing a total hip arthroplasty?

Uitgangsvragen

5.1 Wat is het beleid met betrekking tot systemische antibiotica ter preventie van
postoperatieve wondinfectie?

5.2 Wat s de plaats van antibioticumhoudend botcement?

5.3 Watis het beleid met betrekking tot het gebruik van een combinatie van mupirocine
en chloorhexidine in patiénten die een totale heupprothese ontvangen?

5.1 Systemic antibiotic prophylaxis

Research question
What is the policy regarding systemic antibiotics for the prevention of postoperative
wound infection?

Uitgangsvraag
Wat is het beleid met betrekking tot systemische antibiotica ter preventie van
postoperatieve wondinfectie?

Introduction

The percentage of deep surgical wound infection after total hip arthroplasty (THA) in the
Netherlands in the period 2012 to 2016 was 1.2% (1,162/100,254) (RIVM, 2017). Although
THA is regarded as “clean surgery”, due to the severe consequences of these infections
administration of systemic antibiotic prophylaxis is indicated. The antibiotic used for
prophylaxis should be effective against the main bacterial causes and optimising the
timing and dosage are essential to achieve the optimal concentration during the
procedure, to prevent infection of the prosthesis.

Search and select
To answer the question a systematic literature analysis was performed for the following
research question:

What are the favourable and unfavourable effects of systemic antibiotics, compared to
no antibiotics, in patients selected for total hip arthroplasty?

P: patients selected for total hip arthroplasty;
I: systemic antibiotic;
C: no antibiotics;
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O: surgical site infection;

Relevant outcome measures
The working group decided that surgical site infections were critical outcome measure for
decision making.

The working group defined any decrease of deep infections as clinically relevant.

Search and select (Method)

A literature search was performed with relevant search terms on november 23 2016 in
the databases Medline (via OVID) and Embase (via Embase.com). The search strategy is
provided in the tab “Methods”. The literature search resulted in 209 hits. Studies were
selected using the following selection criteria: original article, systematic review or meta-
analysis; relevant to the question. Based on title and abstract 14 studies were preselected.
After obtaining full text, thirteen studies were excluded (see exclusion table) and one
study was included in literature analysis. Another study, included in the previous
guideline, also fulfilled the PICO and was added to the literature summary.

The most important study characteristics are described in evidence tables. The
assessment of risk of bias is provided in risk of bias tables.

Literature summary

Description of studies

Two studies were included in this literature summary (see the evidence table) (Voigt,
2015; AlBuhairan, 2008). One study on pre-operative systemic antibiotics and antiseptics
included a meta-analysis of three RCTs on pre-operative systemic antibiotics (N=1176)
compared to placebo (N=1172) for hip replacement. Main outcome reported was
infection at six months Voigt, (2015).

Another study, also included in the previous guideline, included seven RCTs (3065
patients) AlBuhairan, (2008).

Results

Infection risk

The study of Voigt (2015) showed that systemic antibiotics, compared to a placebo
decreased the risk of infection after total hip prosthesis at six months (RR 0.23; 95%Cl 0.12
to 0.43).

In the study of AlBuhairan (2018), the administration of antibiotics reduced the relative
risk (RR) of wound infection by 81% (RR 0.19; 95% CI 0.12 to 0.31; chi-squared test,
p<0.00001). Because such events are rare, this translates to an absolute risk reduction of
8%, meaning that one wound infection would be prevented for every 13 people treated
compared with no administration of antibiotics (risk difference -0.08; 95% Cl -0.03 to -
0.12) AlBuhairan, (2008).
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Grading of evidence
Infection risk

The evidence was graded as low, because there was not enough information provided in
the RCTs to evaluate their quality regarding randomisation procedure and allocation
concealment, and outcome assessors were not blinded to group assessment (risk of bias).
Moreover, the study reported also broad confidence intervals (imprecision).

Conclusions
Systemic antibiotics, compared to placebo, seem to decrease the risk of
Low infection after total hip arthroplasty.
GRADE

Sources (AlBuhairan, 2008; Voigt, 2015)

Considerations

Given the enormous consequences of prosthetic joint infections, a low threshold for
antibiotic prophylaxis is required. The antibiotic prophylaxis should cover the main causes
of infections after total hip arthroplasty.

Stichting Werkgroep Antibiotica Beleid (SWAB) is a Dutch organisation involved in
optimising the use of antibiotics, amongst others by developing guidelines. The guideline
“peri-operatieve profylaxe”, is a generally accepted guideline, on which
recommendations regarding choice, dosage and duration in this guideline are based.

According to the SWAB guideline, cefazolin 2 grams i.v., is administered in a single dose 30 to
60 minutes before incision. A study by Van Kasteren et al. (2007) showed less SSl if antibiotic
prophylaxis was given 1 to 30 and 30 to 60 minutes before incision. This finding was the reason
that in the Netherlands the policy to administer antibiotics 15 to 60 minutes before operation
has generally been implemented as part of a nationwide hospital safety management
program; the performance of each hospital on this subject is annually checked by the Health
and Youth Care Inspectorate.

Use 3 grams if BMI is over 40 and/or if bodyweight is over 130 kilograms.

Since it is standing practice (90% of hospitals) to provide antibiotic prophylaxis for 24 hours in
orthopaedic implant surgery this single dose is generally followed by additional doses of 1
gram 8 and 16 hours after the preoperative dose. Limited evidence exists regarding a
difference in outcome between a single dose and 24 hours in favour of the latter.
Administration for longer than 24 hours has no additive value Engesaeter, (2003).

In case the patient has a history of a rash in response to a penicillin (amoxicillin et cetera),
the chance of an adverse reaction to a cephalosporin is very small and cefazolin can be
given Engesaeter, (2003).

In case the patient has a history of an IgE-mediated reaction (or a direct reaction) to a
penicillin - like pruritus, urticaria, angioedema, laryngeal edema - cephalosporins are
contra-indicated and alternatives are: clindamycin 600 miligrams (>180 kilograms: 900
miligrams), 15 to 60 minutes before incision, or vancomycin 1 gram i.v. (>100 kilograms:
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10 miligrams/kilograms), start infusion 60 to 120 minutes before incision. In case of known
MRSA carriership vancomycin is advised Engesaeter, (2003).

Recommendations

Administer a systemic antibiotic prophylaxis to all patients undergoing total hip
arthroplasty, preferably cefazolin (kefzol) 2 grams i.v., 15 to 60 minutes before incision.

If BMI is >40 kg/m? and/or if bodyweight is >130 kilograms, use cefazolin (kefzol) 3 grams
i.v., 15 to 60 minutes before incision.

Give an additional dose (cefazolin 1 gram i.v.) if the operation lasts more than 4 hours or
in case of blood loss >1500 milliliters.

In case 24 hours antibiotic prophylaxis is preferred, administer with cefazolin 1 gram after
8 hours and after 16 hours postoperatively (NB maximum dose 6 grams /24 hours).

Antibiotic prophylaxis should not be given for more than 24 hours.

Be aware of impaired renal function: if clearance 10 to 34, give cefazolin 500 milligrams
12 hours postoperatively; if clearance <10 no postoperative dose).

In case of cefalosporin allergy: clindamycin 600 milligrams (>180 kilograms: 900
milligrams), 15 to 60 minutes before incision. Give an additional dose (clindamycin 600
mg i.v.) if the operation lasts more than 6 hours or in case of blood loss >1500 milliliters.

In case 24 hours antibiotic prophylaxis is preferred: treat with 600 milligrams 8 and 16
hours postoperatively (clindamycin dose irrespective of renal function).

An alternative for clindamycin is vancomycin 1 gram i.v. (>100 kilograms: 10
milligrams/kilogram), start 60 to 120 minutes before incision. Give an additional dose
(vancomycin 1 gram i.v.) if the operation lasts more than 8 hours or in case of blood loss
>1500 milliliters. In case 24 hours antibiotic prophylaxis is preferred: repeat 1 gram i.v.
after 12 hours*** (if clearance <50: no second dose).

***(assuming a daily dose of 2000 milligrams)

Aanbevelingen

Geef bij implantatie van een totale heupprothese altijd systemische antibioticum
profyaxe, en kies voor cefazoline (kefzol) 2 gram i.v., 15 tot 60 minuten voor incisie.

Indien BMI >40 kg/m? en/of lichaamsgewicht >130 kg, geef cefazoline (kefzol) 3 grami.v.,
15 to 60 minuten voor de incisie.

Geef een hernieuwde dosering (cefazoline 1 gram i.v.) bij operatieduur van 4 uur of meer
en bij bloedverlies van >1500 milliliter.

120
Total hip prosthesis
Authorization september 2018



Indien gekozen wordt voor 24 uur antibiotica profylaxe, geef dan in geval van cefazoline
postoperatief 1 gram na 8 en na 16 uur (NB maximale dosering 6 gram/24 uur).

| Geef de antibiotica profylaxe niet langer dan 24 uur.

Let op bij nierfunctiestoornis: geef bij een klaring 10 tot 34 postoperatief cefazoline 500
milligram na 12 uur; bij een klaring <10 geen postoperatieve gift).

Geef bij allergie voor cefalosporines: clindamycine 600 milligram (>180 kilogram: 900
milligram), 15 tot 60 minuten voor incisie. Geef een hernieuwde dosering (clindamycine
600 milligram i.v.) bij een operatieduur van 6 uur of meer en bij bloedverlies van >1500

milliliter.

Als gekozen wordt voor 24 uurs antibioticaprofylaxe: geef dan postoperatief 600
milligram na 8 en na 16 uur (clindamycine dosering onafhankelijk van nierfunctie).

Een alternatief voor clindamycine is vancomycine 1 gram i.v. (>100 kilogram 10
milligram/kilogram), start 60 tot 120 minuten voor incisie. Geef een hernieuwde dosering
(vancomycine 1 gram i.v.) bij een operatieduur van meer dan 8 uur en bij bloedverlies
van >1500 milliliter. Als gekozen wordt voor 24 uurs antibioticaprofylaxe: herhaal 1 gram
i.v. na 12 uur*** (bij klaring <50: geen tweede gift).

***(uitgaande van dagdosering 2000 milligram)
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Appendixes module 5.1

Validity and maintenance

Module Party in Year of Next Frequency | Which Important
control authorizatio | assessmen | of party/partie | factors that
n t of assessmen | s monitors might lead to
actuality t actuality | actuality change in

recommendation
S

Systemic NOV en | 2018 2023 Eens in de | NOV en | ?

antibiotic NVMM vijf jaar NVMM

prophylaxis

Knowledge gaps
Which duration of systemic prophylaxis (single dose or 24-hours) is preferred to decrease
the risk of infection after total hip arthroplasty?

Indicators

Not applicable

Implementation plan

Total hip prosthesis
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Recommend | Time Expect | Conditions Possible Actions for Reponsibi | Other
ation needed for ed for barriers to implementa | lity for remar
implementa | effects | implementa | implementa | tion2 these ks
tion: on tion tion? actions?
<1 year, costs
1to 3 years
or
>3 years
All n.a. n.a n.a. n.a. n.a. n.a. n.a.
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Evidence-tables

Evidence-table for systematic review of RCTs
Research question: Wat is het beleid met betrekking tot systemische antibiotica ter preventie van postoperatieve wondinfectie?

Study Study Patient Intervention (1) Comparison / control © | Follow-up Outcome measures and | Comments
reference | characteristics characteristics effect size
Voigt et | SR and meta- | Inclusion Describe intervention: Describe control: End-point of follow-up: Outcome measure-1 | Risk of bias tables showed
al., 2015 analysis of 10 | criteria: RCTs Surgical site infection at 6 | that much information
RCTs for | that Postoperative Placebo or no | A:1to2,5yearsandupto | months (A, B and C): needed for quality
preoperative investigated the | antibiotic prophylaxis | treatment 5to 6,5 years evaluation was  not
systemic effect of | with no restrictions B: 6 days, 3 monthsand 1 | 1:11/1176 reported
antibiotics in hip | perioperative applied to agent, dose | A: placebo | year C:50/1172
and knee: 4 RCTs | antibiotic or duration administered in the | C:2yearsand3-5yearsin | Pooled effect (random
studied prophylaxis, same manner along | publication Doyton 1987 | effects model) RR 0.23 | Study A conducted from
preoperative with or without | A: cloxacillin (a type of | with probenecid (n = | D:2years (0.12t0 0.43) November 1970-may
systemic antiseptics, on | penicillin) 1 g IM 1 h | 58) 12=0% 1972
antibiotics outcomes prior to operation and | B: no antibiotic
compared to | related to | thereafter 3 times at 6 | C: placebo given at | For how many Outcome measure-1
placebo surgical site | h intervals followed by | induction of | participants were no Surgical site infection at
infections (SSIs) | oral administration of 2 | anaesthesia and every 6 | complete outcome data 2,5 years (A and D)
Literature during primary | x 0.5 g cloxacillin | h post-surgery for 5 | available?
search up to | THA(afirst-time | tablets every 6 h until | days A: 59 participants were 1:3/165
April 2015 replacement of | day 14 plus 2 x 0.5 g | D: no antibiotic therapy | eliminated/excluded C:20/147
the femoral | probenecid tablets | was administered at | from the trial 31 (19 from | Pooled effect (random
A: Ericson, 1973, | head of the | (which make | any time cloxacilin; 12 from effects model) RR 0.15
Sweden femoral bone | antibiotics more placebo) because of side (0.05t0 0.47)
B: Gunst, 1984, | and the | effective by preventing effects) 12=26%
France acetabulum body from passing B: all participants in
C: Hill, 1981, | (socket) of the | them in urine) orally report after one year Outcome measure-1
France pelvic bone) twice a day for 14 days C: study conducted at 10 | Surgical site infection at
D; Schulitz, 1980 (n=60) sites, but 1 did not send | >5 years (A and C)
Exclusion B: IV cefamandole 1,5 g follow-up forms and was
criteria: - before incision excluded from the | 1:12/1130
followed by 1,5 g every analysis.  Consequently | C:63/1125
hupto24h the data for evaluation
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C: cefazolin at
induction of
anesthesia, and every 6
h post-surgery for 5
days

D: 600 mg lincomycin
(for participants
allergic to penicillin or
where bacteria have
developed resistance
to penicillin) IV 1 h and
6 h post-surgery and 2
further 600 mg
lincomycin IV injections
on 2nd day post-
surgery. From day 3 to
day 10, 1 g lincomycin
given 3 times daily

came from 9 study sites. It
was not clear how many
participants were
excluded as a result of
this

D 65/259 participants
were excluded due to: 18
deaths; 12 from Group 2
who received antibiotics
post-surgery; 16 received
another antibiotic during
the 2 year follow-up; 7
because additional
surgery was required for
reasons  other  than
infection; and 10 had a
bilateral implant within
<6 months of the first
surgery. In total, 40 were
excluded from Group 2
and 25 from Group 1

Pooled effect (random
effects model) RR 0.19
(0.10-0.35)

12=0%

Albuhaira
n, 2008

SR and meta-
analysis of 7
RCTs

Literature
search up to July
2007

A: Heydemann
et al, 1986;

Inclusion
criteria: 1) types
of participant,

patients
undergoing a
primary or
revision THR or
TKR,

irrespective  of
the type of

Describe intervention:

Postoperative
antibiotic prophylaxis
with no restrictions
applied to agent, dose
or duration

Describe control:

Placebo or
treatment

no

Follow-up ranged from
ten days to ten years

In a pooled analysis of
seven studies32—-
34,36,38,41,43 (n = 3065)
the administration of
antibiotics reduced the
relative risk (RR) of
wound infection by 81%
(RR 0.19; 95% ClI 0.12 to
0.31; chi-squared test, p
<0.00001). There was no

Because such events are
rare, this translates to an
absolute risk reduction of
8%, meaning that one
wound infection would
be prevented for every 13
people treated compared
with no administration of
antibiotics (risk
difference -0.08; 95% ClI

United States prosthesis;  2) statistical heterogeneity | -0.03 to -0.12).
B: types of (12 = 0%).
Kanellakopoulou | antibiotic Methodological  quality
et al, 2009, | administered at was variable
Greece any time pre-
operatively,
124

Total hip prosthesis
Authorization september 2018



C: Ritter et al.,
1989
D: Wymenga et

al., 1991
Setting and

Country: USA

Source of
funding:

irrespective  of
dose and route
of
administration
and including B-
lactams,
glycopeptides,
aminoglycoside
s and any
others; 3)
outcome,
wound infection
being defined as
visible purulent
exudate at the
surgical site
(deep or
superficial)
reported at the
maximum
follow-up time;
and 4) types of
study
(randomised
controlled trial
(RCT)

Exclusion
criteria:
wound infection
was not an
outcome or if
they only
compared
different doses
of the same
drug
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Table of quality assessment for systematic reviews of RCTs and observational studies
Based on AMSTAR checklist (Shea, 2007; BMC Methodol 7: 10; doi:10.1186/1471-2288-7-10) and PRISMA checklist (Moher, 2009; PLoS Med 6: €1000097; doi:10.1371/journal.pmed1000097)
than 10 included studies.

First author,
year

Yes/no/unclear

Yes/no/unclear

Yes/no/unclear

Yes/no/unclear

Yes/no/unclear/notapplicable

Yes/no/unclear

reasonable?’

Yes/no/unclear

Study tppropriate omprehensive | Description of PDescription offAppropriate adjustment for| Assessment of | Enough Potential risk of |Potential
nd clearlyfand systematic| included and felevant potential confounders in| scientific quality | similarities publication bias [conflicts of
focused iterature excluded characteristics fobservational studies?> of included | between studies | taken into |interest
question?? earch?? studies?? of included studies?® to make | account?? reported?®
ktudies?* combining them

Yes/no/unclear

Yes/no/unclear

Voigt, 2015 yes yes Yes yes unclear Yes yes yes yes

ALbuhairan,|Yes, thoughlyes Yes ho unclear No, only | unclear no no

2008 oints are hip description:

jand knee quality variable

1. Research question (PICO) and inclusion criteria should be appropriate and predefined.

2. Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched.

3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced with reasons.

4. Characteristics of individual studies relevant to research question (PICO), including potential confounders, should be reported.

5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs).

6. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Newcastle-Ottawa scale, risk of bias table et cetera).

7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervention and definition of outcome measure to allow pooling?
For pooled data: assessment of statistical heterogeneity using appropriate statistical tests (for example Chi-square, 12)?

8. An assessment of publication bias should include a combination of graphical aids (for example funnel plot, other available tests) and/or statistical tests (for example Egger
regression test, Hedges-Olken). Note: If no test values or funnel plot included, score “no”. Score “yes” if mentions that publication bias could not be assessed because there were
fewer

9. Sources of support (including commercial co-authorship) should be reported in both the systematic review and the included studies. Note: To get a “yes,” source of funding or

support must be indicated for the systematic review AND for each of the included studies.
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Search strategy
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Database searchterms Total
Medline 1 Arthroplasty, Replacement, Hip/ (22188) 209
(OVID) 2 Hip Prosthesis/ (21774)
3 1 or 2 (35700)
4 arthroplasty/ or arthroplasty, replacement/ (14655)
English, 5 joint prosthesis/ or metal-on-metal joint prostheses/ (10917)
Dutch 6 "Prostheses and Implants"/ (43549)
7 (arthroplast* or replacement* or prosthests).ti,ab,kf. (332205)
8 4or5or6or7(369915)
23-11- 9 hip/ or hip joint/ or hip.ti,ab. (128670)
2009-dec. 10 8 and 9 (41847)
2016 11 3 0r 10 (50771)
12 (THA or THAs or THP).ti,ab,kf. (19460)
13 11 or 12 (64417)
19 Antibiotic Prophylaxis/ (12214)
20 (((antibiotic* or antimicrobial*) adj3 prophylaxi*) or (systemic adj3 (antibio* or
antimicro*))).ti,ab,kf. (15470)
21 19 or 20 (23684)
22 13 and 21 (491)
23 limit 22 to (dutch or english) (403)
24 limit 23 to yr="2010 -Current" (153)
25 limit 23 to ed=20092311-20161214 (146)
26 24 or 25 (165)
27 (meta-analysis/ or meta-analysis as topic/ or (meta adj analyS).tw. or
((systematic* or literature) adj2 reviewS$l).tw. or (systematic adj
overviewS1).tw. or exp "Review Literature as Topic"/ or cochrane.ab. or
cochrane.jw. or embase.ab. or medline.ab. or (psychlit or psyclit).ab. or (cinahl
or cinhal).ab. or cancerlit.ab. or ((selection criteria or data extraction).ab. and
"review"/)) not (Comment/ or Editorial/ or Letter/ or (animals/ not humans/))
(326454)
28 26 and 27 (16)
29 (exp clinical trial/ or randomized controlled trial/ or exp clinical trials as topic/
or randomized controlled trials as topic/ or Random Allocation/ or Double-Blind
Method/ or Single-Blind Method/ or (clinical trial, phase i or clinical trial, phase
ii or clinical trial, phase iii or clinical trial, phase iv or controlled clinical trial or
randomized controlled trial or multicenter study or clinical trial).pt. or
random*.ti,ab. or (clinic* adj trial*).tw. or ((singl* or doubl* or treb* or tripl*)
adj (blindS3 or maskS$3)).tw. or Placebos/ or placebo*.tw.) not (animals/ not
humans/) (1761235)
30 26 and 29 (27)
35 28 or 30 (35)
39 26 not 35 (130)
40 remove duplicates from 35 (33) — 31 uniek
41 remove duplicates from 39 (116) — 114 uniek
Embase 'total hip prosthesis'/exp OR 'hip arthroplasty'/exp OR 'hip prosthesis':ab,ti OR 'total
(Elsevier) hip':ab,ti OR 'hip replacement':ab,ti AND ('antibiotic prophylaxis'/exp OR ((antibiotic* OR
antimicrobial* OR systemic*) NEAR/3 prophylaxi*):ti,ab OR (systemic NEAR/3 (antibio*
OR antimicro*)):ti,ab)
AND ((dutch)/lim OR (english)/lim) AND (23-11-2009)/sd NOT (14-12-2106)/sd
AND ('meta analysis'/exp OR cochrane:ab OR embase:ab OR psychlit:ab OR cinahl:ab OR
(systematic AND review:ab,ti) OR 'data extraction':ab AND ('total hip prosthesis'/exp OR
'hip arthroplasty'/exp OR ‘'hip prosthesis':ab,ti OR ‘'total hip':ab,ti OR 'hip
replacement':ab,ti) AND ('antibiotic prophylaxis'/exp OR ((antibiotic* OR antimicrobial*
OR systemic*) NEAR/3 prophylaxi*):tiab OR (systemic NEAR/3 (antibio* OR
antimicro*)):ti,ab)
OR ‘clinical trial'/exp OR 'randomization'/exp OR 'single blind procedure'/exp OR 'double
blind procedure'/exp OR 'crossover procedure'/exp OR 'placebo'/exp OR 'prospective
study'/exp OR rct:ab,ti OR random*:ab,ti OR 'single blind":ab,ti OR 'randomised
controlled trial:ab,ti OR 'randomized controlled trial'/exp OR placebo*:ab,ti (60) — 31
uniek
AND 'major clinical study'/de (52) — 33 uniek
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Exclusion table

Table Exclusion after reading full text

Author and year

Reason for exclusion

Graves, 2016

Cost-effectiveness modelling of interventions (antibiotic prophylaxis, antibiotic-

impregnated
cement and ventilation systems)

Thornley, 2015

Only postoperative antibiotics

Chandrananth, Does not answer the question

2015

Mak, 2014 Hip and knee replacement, more interventions studied than only antibiotics
Yuasa, 2015 Other question: two doses of unasyne compared

Sprowson, 2013 Other primary outcome measure (diarrhoea)

Sewick, 2012 Other question: dual versus single

Bull, 2012 Also cardiac bypass and knee arthroplasty

Pedersen, 2010

Does not answer the question

Jamsen, 2010

No original data, does not answer the question

Hsu, 2009

Does not answer the question

Dale, 2009

Does not answer the question

Thornley 2015

Focuses on postoperative antibiotics
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5.2 Antibiotic-impregnated bone cement

Research question
What is the role of antibiotic-impregnated bone cement?

Uitgangsvraag
Wat is de plaats van antibioticumhoudend botcement?

Introduction

If bone cement is used in total joint arthroplasty, in the Netherlands the advice is to use
antibiotic-loaded cement as standard of care. This facilitates the local release of
antibiotics, leading to a higher local concentration, with the aim to reduce the rate of deep
infection Wang, (2013). The type of antibiotic used in bone cement should be effective
against the main bacterial causes of deep infection.

Search and select

To answer the question a systematic literature analysis was performed for the following
research question:

What are the effects of antibiotic containing bone cement, compared to bone cement
without antibiotics, in primary total hip arthroplasty for arthrosis or avascular necrosis?

P: primary total hip arthroplasty for arthrosis or avascular necrosis;
I: antibiotic containing bone cement;

C: bone cement without antibiotics;

O: superficial wound infection, deep wound infection, revision risk.

Relevant outcome measures

The working group decided that deep wound infection were critical outcome measures
for decision making, and regarded superficial wound infection and revision risk as
important outcome measures. Any significant difference in infection risk is considered
clinically relevant.

Search and select (Method)

A literature search was performed with relevant search terms on December 15 2016 in
the databases Medline (via OVID) and Embase (via Embase.com). The search strategy is
provided in the tab “Methods”. The literature search resulted in 221 hits. Studies were
selected using the following selection criteria: addressing the research question,
methodological quality, randomised controlled trial, systematic review, meta-analysis, or
registry study. Based on title and abstract 16 studies were preselected. After obtaining
full text, thirteen studies were excluded (see exclusion table) and three studies were
included in literature analysis (Parvizi, 2008; Wang, 2013; Colas, 2015). Also a registry
study included in the 2010 guideline was added to the literature summary Engesaeter,
(2003).

The most important study characteristics are described in evidence tables. The
assessment of risk of bias is provided in risk of bias tables.
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Literature summary

Three new studies were included to answer this question, two meta-analyses and a cohort
study (Parvizi, 2008; Wang, 2012; Colas, 2015). Also a registry study included in the 2010
guideline was added to the literature summary Engesaeter, (2003).

The meta-analysis by Parvizi (2008) included six RCTs (Lynch, 1987, Josefsson, 1990,
Josefsson and Kolmert, 1993; Havelin, 1995; Espehaug, 1997), comprising 24,661 THAs
(primary and revision hip arthroplasty) comparing antibiotic impregnated cement
(gentamicin) with non-antibiotic impregnated cement. Data with regard to the use of
systemic antibiotics prophylaxis was limited. Outcomes required for inclusion in the meta-
analysis were the incidence of deep infection and the overall survival rate at the specified
interval after surgery Parvizi, (2008).

The meta-analysis by Wang (2013) included eight RCTs (Pfarr, 1979; Wannske, 1979;
Josefsson, 1981; Bohm, 2012; Chiu, 2000; Hinarejos, 2013; McQueen, 1987; McQueen,
1990), regarding patients undergoing primary total hip arthroplasty (Pfarr, 1979;
Wannske, 1979; Josefsson, 1981; Bohm, 2012) or total knee arthroplasty (Chiu, 2000;
Hinarejos, 2013;), or both (McQueen, 1987; McQueen, 1990). All these studies included
an antibiotic-impregnated bone cement trial group and a control group that involved the
use of plain bone cement or systemic antibiotics prophylaxis. Outcomes reported were
superficial and deep wound infection Wang, (2013).

The cohort study of Colas (2015) included 107,382 patients that had undergone a THA for
rheumatoid arthritis. It compared revision risk between implants with antibiotic-
impregnated cement (21.4%), and either uncemented (74.8%), or antibiotic free
cemented implants (3.8%). Median follow-up was 33 months Colas, (2015). The outcome
reported was revision risk Colas, (2015).

The registry study of Engesaeter (2003; included in the 2010 guideline) included 22,170
THAs. Patients had received systemic antibiotic prophylaxis with a cephalosporin or a
penicillin combined with antibiotic impregnated bone cement in 71% of the cases. These
patients were compared with those who had received only systemic antibiotics (27%).
Main outcome reported was revision risk Engesaeter, (2003).

Results

Risk of superficial infection

In the study by Wang (2013) no statistically significant difference was found in risk of
superficial infection between antibiotic impregnated cement compared to plain bone
cement (RR = 1.42; 95% Cl 0.81 to 2.50; P=0.22).

Risk of deep infection
Parvizi (2008) found a weighted mean effect of 0.506 (95% CI (0.341 to 0.751)), p=0.001
for antibiotic cement in reducing the risk of infection in primary THA.

Meta-analysis of the cumulative data from all studies confirmed the efficacy of antibiotic
cement in reducing the rate of deep infection in primary THA from 2.3% when no
antibiotic was present in the cement to 1.2% with the use of antibiotic cement Parvizi,
(2008).
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Wang (2013) found a Risk Ratio of 0.34 (95%Cl (0.07; 1.58)) for antibiotic cement for deep
infection compared to plain bone cement in both hip and knee surgery. A risk ratio of 0.37
(95% ClI (0.14 to 0.98)) was found for antibiotic cement for deep infection compared to
systemic antibiotics in both hip and knee surgery. In the subgroup of patients undergoing
hip arthroplasty, the risk ratio for a deep infection was 0.21 (95%CI (0.08; 0.5)) for
antibiotic cement compared to plain cement Wang, (2013).

Revision risk

Colas (2015) showed that antibiotic-impregnated cemented total hip arthroplasties had a
better prognosis than uncemented total hip arthroplasties: cumulative revision rates were
2.4% and 3.3%, respectively (P<0.001) and the multivariate adjusted hazard ratio was 0.74
(95%Cl, 0.67 to 0.84; P<0.001) Colas, (2015).

The registry study by Engesaeter (2003) found that revision risk was 1.4 times higher for
those who received antibiotics only systemically, as compared to a combined strategy of
systemic antibiotics and impregnated bone cement (P<0.001).

Grading of evidence

Risk of superficial infection

For this analysis a meta-analysis of five RCTs was used, the level of evidence was
considered high quality.

Risk of deep infection
Infection results are based on two meta-analysis of RCTs. Results pointed in the same
direction, the level of evidence was not decreased and considered high quality.

Revision risk
Revision risk was studied in a cohort study and a registry, the level of evidence was
considered low quality.

Conclusions
Risk of superficial infection
Antibiotic-impregnated bone cement did not decrease the rate of
High superficial infection compared to plain bone cement in patients
GRADE undergoing hip or knee arthroplasty.
Sources Wang, (2012)
Risk of deep infection
Antibiotic-impregnated bone cement leads to fewer deep wound
High infections than non-antibiotic-impregnated bone cement in patients
GRADE undergoing hip or knee arthroplasty.
Sources (Parvizi, 2008; Wang, 2012)
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Revision risk

Revision risk seems to be lower for antibiotic-impregnated bone cement
compared to non-antibiotic-impregnated bone cement in patients

Low undergoing total hip arthroplasty.

GRADE

Sources (Engesaeter, 2003; Colas, 2015)

Considerations

The most commonly used antibiotic in cement is gentamicin, which is commercially
available and has broad-spectrum activity and is effective against the main bacterial
causes of deep infection. Since revision risk is lowest if antibiotic-impregnated cement is
combined with systemic antibiotic prophylaxis, as shown by Engeseater (2003), the
working group recommends always using systemic antibiotic prophylaxis too.

Recommendation

When inserting a primary cemented hip prosthesis, always use an antibiotic-impregnated
cement (in combination with systemic antibiotic prophylaxis).

Aanbeveling

Gebruik bij implantatie van primaire gecementeerde totale heupprothese altijd een
antibioticumhoudend cement (in combinatie met systemische antibioticum profylaxe).

Literature
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644-651.

Parvizi J, Saleh KJ, Ragland PS, et al. Efficacy of antibiotic-impregnated cement in total hip replacement. A meta-
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Wang J, Zhu C, Cheng T, et al. A systematic review and meta-analysis of antibiotic-impregnated bone cement use
in primary total hip or knee arthroplasty. PLoS ONE. 2013;8(12):e82745.
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Appendixes module 5.2

Validity and maintenance

Module Party in | Year of | Next Frequency | Which Important factors
control authorization | assessment | of party/parties | that might lead to
of actuality | assessment | monitors change in
actuality actuality recommendations
Antibiotic- NOV 2018 2023 Eens in de | NOV -
impregnated vijf jaar
bone cement

Knowledge gaps
Which type of antibiotic-impregnated bone cement (gentamicine, vancomycine or
tobramycine) for total hip arthroplasty is preferred?

Indicators

Please consult www.lroi.nl

Implementation plan

Total hip prosthesis
Authorization september 2018

Recommend | Time Expect | Conditions Possible Actions for Reponsibi | Other
ation needed for ed for barriers to implementa | lity for remar
implementa | effects | implementa | implementa | tion? these ks
tion: on tion tion? actions?
<1 year, costs
1to 3 years
or
>3 years
All n.a. n.a n.a. n.a. n.a. n.a. n.a.
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Evidence-tables

Evidence-table for systematic review of RCTs

Research question: Does antibiotic bone cement reduce deep infection com

pared to non-antibiotic containing bone cement?

Study Study Patient Intervention (1) Comparison / control Follow-up Outcome measures and Comments
reference | characteristics characteristics (C) effect size
Parvizi, SR and meta- Inclusion Describe intervention: Describe control: End-point of follow-up Outcome measure-1
2008 analysis of 6 criteria SR: (minimum follow-up of Deep wound infection
RCTs primary and Antibiotic impregnated | Non-antibiotic two years):
revision hip cement (gentamicin) impregnated cement Pooled effect (random
Literature arthroplasty, A: five years effects model):
search up to comparative A: 1) patients receiving | A: Espehaug, 1997 B: five years RR 0,51 (95%BI 0,34 to
December 2004 | trials of antibiotic prophylaxis 2) those receiving C: ten years 0,75) favoring antibiotic
antibiotic both systemically and antibiotics systemically | D: 3,2 years (range 0 to cement
A: Espehaug, loaded versus locally in the bone only (systemic only 6,4)

1997; Norway;
supported by
grants from the
Norwegian
Research
Council and the
Norwegian
Medical
Association’s
Fund for Quality
Improvement

B: Josefsson,
1990; Sweden,
unknown

C: Josefsson and
Kolmert, 1993;
Sweden,
unknown

non-antibiotic
cement, if they
included data
on 100 or more
primary hip
replacements
or 20 or more
revision hip
replacements,
and if they
included
outcome data
at specified
follow-up times.
Outcome data
required for
inclusion were
the incidence of
deep infection
and the overall

cement (combined
regime);

3) those receiving
antibiotics in the
cement only (cement
only regime)

B: gentamicin bone
cement (GBC)

C: gentamicin bone
cement (GBC)

D: antibiotic cement
E: gentamicin-
containing acrylic
cement

F: cefuroxime in bone
cement

regime);

4) those receiving no
antibiotic prophylaxis
(no antibiotic

regime).

B: systemic antibiotics
C: systemic antibiotics
D: cement without
antibiotics

E: plain bone cement
(cMW)

F: systemic cefuroxime

E: 8,1 for CMW series
and 3,6 for Palacos with
gentamicin

F: McQueen, 1987

For how many
participants were no

complete outcome data
available?

1,081 hips (4.4%) were
lost to

follow-up or the patients
died and were excluded

Outcome measure-2
overall survival of the hip

prothesis
RR 0,72 (95%BI 0,63 to

0,83) favoring antibiotic
cement
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D: Havelin et al.,
1995, Norway,
unknown

E: Lynch, 1987,
England,
unknown

F: McQueen,
1987

Setting and
Country: USA

Source of

funding:
unknown

survival rate at
the specified
interval after
surgery.

Exclusion
criteria SR:
Studies that
related to
mechanical
properties of
cement, in vitro
studies, and
studies of joints
other than the
hip were
excluded; non-
clinical studies
and non-
outcome
clinical studies,
historical
reports and
studies without
a control group;
hips that had
been inserted
with low-
viscosity
“Boneloc”
cements in the
study by
Havelin et al.
(1995) were
excluded; hips
in the study by
Espehaug et al.
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(1997) that had
been
performed
using Simplex
cement
containing
erythromycin
and colistin
were also
excluded

N=24.661 hip-
replacements

N=21.445
analysed
Wang, SR and meta- Inclusion Describe intervention: Describe control: End-point of follow-up: Outcome measure-1 | Facultative:
2012 analysis of RCTs | criteria SR: infection
Literature patients B: 2g cefuroxiume B: Simplex P B: 49 months Defined as Brief  description  of
search up to undergoing a | C:0,5gERY and colistin | C: Simplex P C: 12 months author’s
june 2013 primary THA or | D: 0,5 g gentamicin D: Palacos D: 24 months We included the seven | study included both hips
TKA; include an | E: 1,5 g cefuroxime E: CMV E: 3 months RCTs which involved the | and knees.
B: Chiu, 2002 AIBC trial group | F: 1,5 g cefuroxime F: CMV F: 24 months postoperative infection
Knee and a control | G: gentamicin G: Palacos G: 24 months rate of patient as the data | Hip studies were
C: Hinarejos, group that | H: gentamicin H: Palacos H: 29 months of the metaanalysis in | performed in 1979 and
2013 Knee involved the use Table S3 in File S1. In the | 1981

D: Josefsson,
1981

E: McQueen,
1987 Hip and
knee

F: McQueen,
1990 Hip and
knee

G: Pfarr, 1979
H:Wannske,
1979

of plain bone
cement (PBC) or
systemic
antibiotic  (SA),
irrespective  of
the dose and
route of
administration;
and be a
published RCT

For how many
participants were no
complete outcome data
available?
(intervention/control)

A: 5 due to missed
examinations and further
dropout

B: N

C:yes 52

D: yes 52

aspect of superficial
infection rate, because no
significant heterogeneity
was observed among the
subgroups (P= 0.79; I2=
0%), a fixedeffect model
was employed. The
overall pooled results of 5
RCTs revealed a
significant difference
between AIBC and control

Study A removed, studied
no infection

H: Wannske 1979, not
included in reference list

Total hip prosthesis
Authorization september 2018

136



Study design: All
RCTs

Setting and
Country:

B: Taiwan,
hospital

C: Spain,
hospital

D: Sweden,
hospital

E: Scotland,
hospital

F: Scotland,
hospital

G: Germany,
hospital

H:

Exclusion
criteria SR: (1)
the outcomes

were not
reported for
antibiotic

cement use in
primary  total
hip or knee
replacement;

(2) it was
impossible  to
extrapolate or
calculate  the
necessary data

from the
published
results; (3)

primary  study
patients had a
poor  physical
condition, such
as diabetes,
malign nt
tumor; and (4)
studies were
animal
experiments, in
vitro trials or
revision
arthroplasty,
and the
operated joint
was not the hip
or knee

E: yes
F:yes 4
G: no
H: no

group (RRs, 1.47; 95% Cls,
1.13 to 1.91; P= 0.004)
(Figure 2). Furthermore,
we found different results
based on the respective
analysis of two
subgroups. In the
subgroup of AIBC versus
SA, SA had a lower
superficial infection rate
than AIBC (P= 0.01).
However, in the subgroup
of AIBC versus PBC, the
pooled results showed
that there was no
statistically significant
difference (P= 0.22). For
deep infection,
heterogeneity between
the two subgroups was
statistically different (P=
0.06; 12=53%), so we used
a random-effect model to
evaluate the deep
infection rate. The total
pooled results exhibited a
significant statistical
difference between AIBC
and control treatments
(RRs, 0.41; 95% Cls, 0.17
to 0.97; P=0.04)
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8 studies
included

Important
patient
characteristics
at baseline:

N, mean age

A: N= 23 (25
hips, 73 yrs

B: N=340, 69 yrs
C: N=2948, 75
yrs

D: N=1633, 69
yrs

E: 295, 68 yrs

F: N=401, 67 yrs
G: N=200, 65 yrs
H: N=476, 64 yrs
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Evidence table for intervention studies (randomized controlled trials

studies, case series))!
Research question: What is the

place of antibiotic impregnated bone cement?

and non-randomized observational studies (cohort studies, case-control

Total hip prosthesis

Authorization september 2018

Study Study Patient Intervention (1) Comparison / control (C) 3 Follow-up Outcome measures and effect | Comments
reference characteristics | characteristics size 4
2
Colas, 2015 | Type of study: | Inclusion Describe intervention | Describe control Length of | Outcome measures and effect | 21%  used
cohort criteria: + 40 y, | (treatment/procedure/test): (treatment/procedure/test): | follow-up: size (include 95%Cl and p-value | antibiotic
THR for median 33 | if available): loaded
Setting: THA | osteoarthritis Antibiotic impregnated cemented THR | Antibiotic free cemented months bonecement
(THR) in | between CoC, ceramic-on-ceramic; CoP, ceramic- | THR CoC, ceramic-on- THR revision (including any
hospital, data | 04/2010 and | on-polyethylene; MoM, metal-on- | ceramic; Loss-to- surgical reintervention in which
collected by | 12/2011 metal; MoP,metal-on-polyethylene; CoP, ceramic-on- follow-up: implant  or any of its
national polyethylene; MoM, metal- | Not components was changed or
health Exclusion on-metal; MoP,metal-on- described removed.
insurance criteria:  THR polyethylene;
database for trauma or Incomplete | Antibiotic-impregnated
bone cancer, outcome cemented THRs had a better
Country: bilateral THR, data: prognosis than uncemented
France rosthetic Not THRs: cumulative revision rates
revision before described were 2.4% and 3.3%,
Source of | inclusion respectively (P <.001), and the
funding: period, no multivariate adjusted hazard
unclear medical ratio was 0.74 (95%Cl, 0.67 to
reimbursement 0.84; P <.001).
after index
THR,  missing Revision risk for antibiotic-free
THR cemented THRs was not
characteristics different compared with
uncemented THRs (HR, 0.95;
95% Cl, 0.79 to 1.14)
Engesaeter, | Type of study: | Inclusion Describe intervention | Describe control Length of
2003 registry criteria: solely | (treatment/procedure/test): (treatment/procedure/test): | follow-up: Revision:
prostheses and median Systemic and cement:
Setting: cements with | A combined antibiotic prophylaxis, both | Only systemic antibiotics Systemic only: 50/15676 (0.4%
hospital documented systemically and in cement, was used in 10-year revision)
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Country:
Norway

Source of
funding:
unknown

good long-term
results in the
Register. Only
primary
prostheses in
patients  with
idiopathic
osteoarthritis
of the hip were
included. We
selected
prostheses
with high-
viscosity
cement of the
brands Palacos
with or without
gentamicin or
Simplex with or
without
colistin/
erythromycin.
Lastly, only
those who had
received
systemic
antibiotic
prophylaxis
with
cephalosporin
(the first-
generation
cephalotin  or
the second-
generation
cefuroxime) or
penicillin

71% of the operations, in 1.1% antibiotic
solely in the cement and in 1.3% no
antibiotic prophylaxis was used at all.

During the study, the prophylaxis
regime was switched almost entirely to
the combined regime after 1998.

Loss-to-
follow-up:
who died
or
emigrated
during the
follow-up
were
identified
from files
provided
by
Statistics
Norway
and the
follow-up
time for
the
prostheses
in these
patients
were
censored
on the date
of death or
emigration

Incomplete
outcome

data:
Not
described

Systemic only: 46/5960 (0.7%
10-year revision)

The revision risk for those who
received only antibiotic
systemically, as compared to a
combined, revision was 1.4
times higher with all reasons for
revision as endpoint (p <0.001),
1.3 times higher with aseptic
loosening (p = 0.02) and 1.8
times higher with infection (p =
0.01)
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(cloxacillin  or
dicloxacillin,
both
semisynthetic
penicillinase-
resistant) were
included.

Important

patient
characteristics

at baseline:

N=22170 THA

Mean age: 72
(17-97)
29% males

Risk of bias table for intervention studies (observational: non-randomized clinical trials, cohort and case-control studies)

Study reference Bias due to a non-representative or | Bias due to insufficiently long, or incomplete | Bias due to ill-defined or | Bias due to inadequate adjustment
ill-defined sample of patients?! follow-up, or differences in follow-up between | inadequately measured outcome | for all important prognostic factors?*
treatment groups?? ?3

(first author, year

of publication) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear)
Colas, 2015 unlikely Unlikely unlikely unlikely
Engesaeter, 2003 | unlikely Unlikely unlikely likely
1. Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and
unexposed from different populations.
2. 2 Bias is likely if: the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or
length of follow-up differs between treatment groups or is too short. The risk of bias is unclear if: the number of patients lost to follow-up; or the reasons why, are not reported.
3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection

or information bias). If a study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome
measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.
4, Failure to adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariate statistical analysis.
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Table of quality assessment for systematic reviews of RCTs and observational studies
Based on AMSTAR checklist (Shea, 2007; BMC Methodol 7: 10; doi:10.1186/1471-2288-7-10) and PRISMA checklist (Moher, 2009; PLoS Med 6: €1000097; doi:10.1371/journal.pmed1000097)

Study |Appropriate andlComprehensive [Description of|Description oflAppropriate adjustment for| Assessment of | Enough Potential risk of |Potential
clearly focused@nd systematicjincluded andyelevant potential confounders in| scientific quality | similarities publication bias [conflicts of
question?! iterature excluded haracteristics oflobservational studies?> of included | between studies | taken into finterest
earch?? studies?3 ncluded studies?® to make | account?® reported??
studies?? combining them
First reasonable?’
author,
lyear [Yes/no/unclear [Yes/no/unclear [Yes/no/unclear [Yes/no/unclear [Yes/no/unclear/notapplicable | Yes/no/unclear Yes/no/unclear Yes/no/unclear [Yes/no/unclear
Parvizi, [yes ves Unclear no unclear Described, but | yes yes No
2008 not provided
\Wang, lyes yes Yes yes unclear no yes yes no
1. Research question (PICO) and inclusion criteria should be appropriate and predefined.
2. Search period and strategy should be described; at least Medline searched; for pharmacological questions at least Medline + EMBASE searched.
3. Potentially relevant studies that are excluded at final selection (after reading the full text) should be referenced with reasons.
4. Characteristics of individual studies relevant to research question (PI1CO), including potential confounders, should be reported.
5. Results should be adequately controlled for potential confounders by multivariate analysis (not applicable for RCTs).
6. Quality of individual studies should be assessed using a quality scoring tool or checklist (Jadad score, Newcastle-Ottawa scale, risk of bias table et cetera).
7. Clinical and statistical heterogeneity should be assessed; clinical: enough similarities in patient characteristics, intervention and definition of outcome measure to allow pooling? For

%

Total h

pooled data: assessment of statistical heterogeneity using appropriate statistical tests (for example Chi-square, 12)?
An assessment of publication bias should include a combination of graphical aids (for example funnel plot, other available tests) and/or statistical tests (for example Egger regression
test, Hedges-Olken). Note: If no test values or funnel plot included, score “no”. Score “yes” if mentions that publication bias could not be assessed because there were fewer than
10 included studies.
Sources of support (including commercial co-authorship) should be reported in both the systematic review and the included studies. Note: To get a “yes,” source of funding or
support must be indicated for the systematic review AND for each of the included studies.
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Search strategy

Database Search terms Total
Medline 1 Arthroplasty, Replacement, Hip/ (22188) 221
(OVID) 2 Hip Prosthesis/ (21774)
3 1 or 2 (35700)
4 arthroplasty/ or arthroplasty, replacement/ (14655)
23-11-2009 | 5 joint prosthesis/ or metal-on-metal joint prostheses/ (10917)
—dec. 2016 | 6 "Prostheses and Implants"/ (43549)
7 (arthroplast* or replacement* or prosthestts).ti,ab,kf. (327449)
. 8 4or5or6or7(365159)
English, 9 hip/ or hip joint/ or hip.ti,ab. (126855)
Dutch 10 8and 9 (41238)
11 3 or 10 (50162)
12 (THA or THAs or THP).ti,ab,kf. (19044)
13 11 or 12 (63588)
14 exp Anti-Bacterial Agents/ad (Administration & Dosage) (87708)
15 exp Bone Cements/ (20827)
16 14 and 15 (729)
17 ("antibiotic loaded cement*" or "antibiotic loaded bone cement*").ti,ab. (268)
18 16 or 17 (904)
19 (antibiotic* adj3 cement*).ti,ab,kf. (869)
20 18 or 19 (1278)
21 13 and 20 (405)
22 limit 21 to (yr="2010 -Current" and (dutch or english)) (131)
23 limit 21 to ed=20092311-20161214 (146)
24 22 or 23 (151)
25 remove duplicates from 24 (143)
27 limit 25 to (dutch or english) (135) > 132 uniek
Embase 'total hip prosthesis'/exp OR 'hip arthroplasty'/exp OR 'hip prosthesis':ab,ti OR 'total
hip':ab,ti OR 'hip replacement':ab,ti AND (antibiotic* NEAR/3 cement* OR 'antibiotic
loaded cement' OR 'antibiotic loaded bone cement') OR ('bone cement'/exp/mj AND
(‘antibiotic agent'/exp/dd_do,dd_ad OR 'antibiotic agent'/exp/dd_os)) AND ((dutch)/lim
OR (english)/lim) AND (embase)/lim AND (23-11-2009)/sd NOT (15-12-2016)/sd
171 — 89 uniek
Exclusion table
Table Exclusion after reading full text
Author and year | Reason for exclusion
Colas, 2015 Poster
Zheng, 2014 Broader than only bone cement, also includes other interventions
Gutowski, 2014 Cost effectiveness
Bordini, 2014 Knee arthroplasty
Sprowson, 2013 | Protocol
Vonberg, 2012 This answers another question: nasal s aureus screening/decolonisation
Tabutin, 2012 Not available
Perry, 2012 No original data
Namba, 2012 About risk factors surgical site infection
Dale, 2012 Does not answer the question
Bowden, 2011 Letter to the editor
Gorenoi, 2010 Review, dated
Cummins, 2009 Cost-effectiveness
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5.3 Procedure for pre-operative decolonisation

Research question
What is the policy regarding the use of a combination of mupirocin and chlorhexidine for
in patients undergoing a total hip arthroplasty?

Uitgangsvraag
Wat is het beleid met betrekking tot het gebruik van een combinatie van mupirocine en
chloorhexidine in patiénten die een totale heupprothese ontvangen?

Introduction

Staphylococcus aureus is an important cause of post-surgical wound infections and the
use of intranasal mupirocin in carriers may decrease the rate of S. aureus infections in
surgical patients.

Guidelines such as the “Clinical practice guidelines for antimicrobial prophylaxis in
surgery” by the IDSA recommend application of mupirocin intranasally for all patients
known to be colonised with S. aureus and undergoing joint arthroplasty Bratzler et al.,
(2013). Also, the SWAB guideline on surgical prophylaxis recommends screening patients
undergoing orthopaedic implantation surgery and in the case of a positive result for S.
aureus, to apply both mupirocin and chlorhexidine pre-operatively, but with an exception
for centres with very low infection rates.

Nowadays in Dutch hospitals, there are different approaches, some hospitals do not have
a mupirocin protocol in orthopaedic implantation surgery, there are hospitals that only
apply mupirocin to S. aureus carriers and in other hospitals all patients receive mupirocin
before implantation. This lack of uniformity is undesirable, as it could result in suboptimal
prevention measures, or lead to unnecessary use of mupirocin, which may cause
induction of resistance and unnecessary costs.

A literature study was performed to assess the influence on infection rates of prophylactic
mupirocin and chlorhexidine body wash, applied to all patients undergoing joint
arthroplasty, to S. aureus carriers only, or to no patients at all.

Searching and selecting

There was no study available in which the effects of the application of mupirocin and
chlorhexidine either to all patients, or to S. aureus carriers only were compared to no
application. Therefore, a new question was formulated to investigate the effect of
screening and in case positive, application of mupirocin and chlorhexidine, compared to
no screening protocol.

PICO-1: What are the effects of (S. aureus) screening and application of mupirocin and
chlorhexidine on indication, compared to no screening, in patients who underwent total
joint arthroplasty?
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P: (patients) patients who underwent total joint arthroplasty;

I: (intervention) screening and (in case positive for S. aureus) application of
mupirocin and chlorhexidine;

C: (comparison) no screening;

O: (outcome) surgical site infection, revision.

The working group did not define outcomes a priori, but used definitions as provided in
the studies.

Search and selection (Methods)

A literature search with relevant search terms was performed in the databases Medline
(via OVID) and Embase (via Embase.com) on June 14 2017. The search strategy is provided
in the tab “Verantwoording”. The literature search resulted in 138 hits. Studies about the
(un)favourable effects of entering a screening protocol and pre-operative decolonisation
according to a decolonisation protocol (in case positive for S. aureus application of
mupirocin and chlorhexidine), compared to no screening protocol, in patients who
underwent total joint arthroplasty were selected. The studies that were found
investigated the (un)favourable effects of mupirocin and chlorhexidine within a protocol,
in which antibiotic prophylaxis was also given to the patients. Therefore, it is not clear
whether the results are solely related to mupirocin and chlorhexidine, or to the adapted
systemic prophylaxes in case MRSA was found. The studies show the effects of entering a
screening protocol on different outcomes. Based on title and abstract 17 studies were
pre-selected. After obtaining full text, eleven studies were excluded, and six studies were
included in literature analysis (see exclusion table).

Summary of literature

Description of studies

Five studies were included, which compared the differences in SSls between a group of
patients who were screened and treated according to a decolonisation protocol,
compared to a control group (Baratz, 2015; Rao, 2011; Schweizer, 2015; Sporer, 2016;
Stambough, 2016). One study was included, which investigated whether there is a
difference in amount of revisions between a group of patients who were screened and
treated according to a decolonisation protocol, compared to a control group Malcolm,
(2016).

Because of heterogeneity in screening and decolonisation protocols used, the studies,
their results and conclusions are described in three categories:

. Category 1 included studies that investigated the number of SSls after screening
and application of mupirocin and chlorhexidine on indication compared to a
(historical) control group with unknown history regarding application of mupirocin
and/or chlorhexidine.

. Category 2 included studies that investigated the number of SSls after screening
and application of mupirocin and chlorhexidine body wash on indication, compared
to application of mupirocin and chlorhexidine body wash to all patients undergoing
total joint arthroplasty.
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. Category 3 included studies that investigated the number of revisions due to SSls
after screening and application of mupirocin and chlorhexidine on indication,
compared to application of chlorhexidine only.

Characteristics of included studies:

Category 1

In four studies regarding patients undergoing total joint arthroplasty the differences in
number of SSIs after screening and application of mupirocin and chlorhexidine on
indication were compared to a (historical) control group with unknown history regarding
mupirocin and/or chlorhexidine (Baratz, 2015; Rao, 2011; Schweizer, 2015; Sporer, 2016).
Some studies included patients in the intervention group who were not screened before
surgery. These patients were all treated with mupirocin and chlorhexidine until screening
results were known.

The retrospective clinical study by Baratz (2015) compared the infection risks of a group
of patients who were screened and treated according to a decolonisation protocol
(intervention group) to a historical control cohort (control group) after elective total joint
arthroplasty Baratz, (2015).

In the intervention group, all patients were screened for nasal carriage of MSSA or MRSA
pre-operatively. Carriers were treated with mupirocin intranasally (Bactroban;
GlaxoSmithKline, Middlesex, UK) and chlorhexidine soap for five days, including the day
of surgery. A first-generation cephalosporin (cefazolin) was given as systemic prophylaxis
and patients with a B-lactam allergy received vancomycin. In addition to cefazolin, carriers
of MRSA received vancomycin.

A patient group from a 2-year period (January 2009 to December 2010) before the
implementation of the screening and decolonisation protocol was included as a control
Baratz, (2015).

The intervention group consisted of patients who underwent primary (n = 2903) or aseptic
revision (n = 531) total hip or knee arthroplasty (THA or TKA). In the intervention group,
158 patients (5%) tested positive for MRSA and 508 patients (15%) were positive for
MSSA. The control group consisted of 3080 patients (primary cases, n = 2515; revision
cases, n = 567). SSls were defined according to the National Healthcare Safety Network
guidelines of the Center for Disease Control and Prevention. No baseline values were
given Baratz, (2015).

The prospective cohort study by Rao (2011) investigated the number of SSls in patients
who underwent elective total joint arthroplasty. The intervention group (n = 1440) was
compared with two control groups. One concurrent control group with surgical patients
who did not participate in the screening and decolonisation protocol (n =2284) and a pre-
intervention control group (n = 741) in which patients were included who underwent TJA
one year before the implementation of a decolonisation protocol. No details were given
regarding inclusion criteria for the pre-intervention control group, concurrent control and
intervention group. Also no information is available regarding systemic prophylaxis or the
use of chlorhexidine in the control groups Rao, (2011).
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Patients in the intervention group were screened two to four weeks before surgery.
Carriers of S. aureus used mupirocin nasal ointment two times per day for five days and
had chlorhexidine baths daily for five days. This protocol started five days before surgery.
All patients received peri-operative antibiotic prophylaxis with cefazolin, or in case of
MRSA carriers or a history of MRSA or type | allergy to penicillin, vancomycin was given.
In the intervention group, 321 participants were carriers of S. aureus (MSSA = 278; MRSA
= 43). The reported outcome measure was SSI, with a follow-up of two years after total
joint arthroplasty. No baseline values were given Rao, (2011).

The quasi-experimental pragmatic study by Schweizer (2015) compared the risk of SSls in
patients undergoing primary hip or knee arthroplasty (and cardiac operations) between a
group of patients who were screened and treated according to a decolonisation protocol
(intervention group) and a historical control group. In total 31,701 operations, performed
in 20 hospitals (8 hospitals implemented the bundle for joint arthroplasties, 4 for cardiac
operations, and 8 for both categories), were included (n pre-intervention = 20,642; n
intervention = 11,059). Hospitals that implemented parts of the intervention during the
pre-intervention period were allowed to participate Schweizer, (2015).

Patients in the intervention group were screened for S. aureus 10 to 14 days before
surgery (no more than 30 days). Carriers of MRSA or MSSA received mupirocin intranasally
twice daily for five days and bathed with chlorhexidine once daily for five days
immediately before surgery. Patients with negative screening for MRSA or MSSA bathed
with chlorhexidine the night and morning before operation. Patients received cefazolin or
cefuroxime as peri-operative prophylaxis and in case of MRSA carriership, vancomycin
was added. In case of B-lactam allergy, a combination of vancomycin and gentamicin or
aztreonam was given. Patients with history of MRSA, but negative screening were treated
as carriers. Patients who were not screened or whose screening results were not known
received vancomycin and cefazolin or cefuroxime and decolonisation was started
immediately before their operation. Mupirocin was discontinued if test results were
negative. There were some differences in baseline values. The intervention group was
younger, had lower CCl scores, and were less likely to have a history of MRSA carriership
compared to the control group. The primary outcome measure was the amount of
complex MSSA or MRSA SSls Schweizer, (2015).

The observational study by Sporer (2016) investigated the effect of a screening and
decolonisation protocol on the risk of SSls in participants who underwent total hip or knee
arthroplasty. The treatment protocol came into effect on January 1, 2009. Patients who
underwent total joint arthroplasty between 2008 and 2009 were included in the control
group (n=1440). The intervention group consisted of 9825 participants. In the intervention
group, 98.6% of the patients underwent screening, 2.9% had a positive screening for
MRSA and 25.1% for MSSA Sporer, (2016).

All patients in the intervention group were screened at least 14 days before surgery.
Carriers of MSSA or MRSA were treated with 2% mupirocin ointment (Bactroban;
GlaxoSmithKline, Middlesex, United Kingdom) and 2% chlorhexidine gluconate showers
for five days before admission to the hospital. Cefazolin was given as antibiotic
prophylaxis. MRSA patients received vancomycin, all other S. aureus—positive patients
received cefazolin. Patients identified with MSSA or MRSA less than five days before
admission were instructed to take showers with chlorhexidine until admission and also
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mupirocin until completion of 10 doses. Patients with unknown colonisation status were
screened on day of admission and received mupirocin immediately before surgery and
until the screening results were negative for MSSA or MRSA, or the patient had completed
10 doses. All patients, regardless of nasal colonisation, were instructed to shower the
night before the operation and apply chlorhexidine, this was repeated on the morning of
surgery. Peri-operative infection rates were compared from 1 year before implementation
to 5 years after implementation of the screening protocol. The study mentioned that
surgical skin preparation, administration of prophylactic antibiotics and environmental
conditions in the operating room were not different between the control and intervention
group. SSls were monitored by the hospital within 30 days after index surgery. The criteria
of the Centers for Disease Control and Prevention were used to identify SSI Sporer, (2016).

Category 2
In one study, the differences in number of SSls in patients undergoing THA were compared

between the application of mupirocin and chlorhexidine to all, or after entering a
screening programme and application on indication Stambough, (2016).

The study by Stambough (2016) investigated the amount of SSIs of a decolonisation
protocol in which mupirocin and chlorhexidine were applied to all, compared to the
application to S. aureus carriers only. All patients who underwent elective primary hip or
knee arthroplasty between March 1, 2011 and March 31, 2013 (n = 1,864) were included
in the control group and in case of surgery between July 1, 2013 and July 31, 2015 (n =
2,049) in the intervention group. Patients in the control group were screened and
mupirocin and chlorhexidine were given to S. aureus carriers only. In the intervention
group, mupirocin and chlorhexidine were applied to all patients. Mupirocin was given for
five days, including day of surgery. The use of chlorhexidine varied between the two
groups: patients in the control group used day of surgery wipes, and patients in the
intervention group used twice daily chlorhexidine baths for five days. Patients were
followed for 90 days to detect deep SSI and PJI, which were classified according to the
National Healthcare Safety Network guidelines. In most patients, IV cefazolin was given as
antibiotic prophylaxis and in case of allergy to penicillin, IV vancomycin and IV aztreonam
were given. Patients who resided in a nursing facility, were on dialysis, had been
hospitalised within the past year, or had a documented history of MRSA infection, were
administered IV vancomycin in addition to cefazolin Stambough, (2016).

Category 3
In one study, the differences in number of revisions due to SSls in patients who had

undergone a total joint arthroplasty was compared between a group that had been
screened and had received mupirocin and chlorhexidine on indication, to a group in which
chlorhexidine was applied only Malcolm, (2016).

The retrospective clinical cohort study by Malcolm (2016) compared the risk of revision
after total joint arthroplasty between a group of patients who had been screened and
treated according to a decolonisation protocol (intervention group) and a group of
patients who had not been screened and had received chlorhexidine (control group). No
reason was given as to why these patients had not been screened. The reported outcome
measure was revision arthroplasty after THA or total knee arthroplasty (TKA). Revision
was only assessed in patients with at least one year of follow-up. The criteria for revision
surgery were not given Malcolm, (2016).
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In the intervention group, carriers of S. aureus had received topical mupirocin for three
days twice daily. All patients (both intervention and control groups) had used
chlorhexidine body wipes pre-operatively and had received intravenous cefazolin as peri-
operative antibiotic prophylaxis, or in case of MRSA carriage vancomycin. In total, 5678
patients were included in the study, of which 4042 (screened = 2291; not-screened =
1751) had at least one year of follow-up and were included in the analysis to report the
number of revisions. The patients who had been screened (n = 2291; THA = 939; TKA =
1352), were compared to ones who had not been screened (n = 1751; THA = 700; TKA =
1051). The 1636 patients excluded from the analysis, were included in the study less than
one year before the end of the study. Of the screened patients, twenty percent were
colonised with MSSA and five percent were colonised with MRSA. At baseline, the
intervention and control group were only different in Charlson Comorbidity index (CCl)
score (p-value <0.01) Malcolm, (2016).

Results

Surgical site infections (SSls)

Category 1 (number of SSis after screening and application of mupirocin and chlorhexidine
on indication compared to a (historical) control group with unknown history regarding
mupirocin and/or chlorhexidine)

In the study by Baratz (2015), no statistically significant difference was found in SSls
between the group of patients who received mupirocin and chlorhexidine on indication
(intervention group) and the historical control cohort (Relative Risk: 0.74, Cl: 0.44 to 1.22,
p-value = 0.28). This remains with stratification of patients based on primary (Relative
Risk: 0.77, Cl: 0.40 to 1.49, p-value = 0.51) and revision cases (Relative Risk:0.76, Cl: 0.34
to 1.7, p-value = 0.65). All SSIs required surgical intervention. There were no statistically
significant differences between the intervention and historical control group in the
organisms causing the infections: MSSA (Relative Risk: 0.75, 0.23 to 2.45, p-value = 0.66),
MRSA (RR: 0.48, Cl: 0.20 to 1.13, p-value = 0.10) and total S. aureus (Relative Risk :0.56,
Cl: 0.28 to 1.11, p-value = 0.11). All identified infections required surgical intervention
(intervention group, n = 27; control group, n = 33) Baratz, (2015).

In the study by Rao (2010) the infection rate in all patients, decreased from 2.7% in the
pre-intervention control group to 1.2% in the group of patients who received mupirocin
and chlorhexidine on indication (intervention group) (P = 0.009; OR 2.32 (95% Cl 1.21 to
4.46). Eleven superficial (MRSA = 3; MSSA = 3; others = 5) and nine deep infections (MRSA
=5; others = 4) were found in the pre-intervention control group. Nine superficial (MSSA
= 3; others = 6) and eight deep infections (MRSA = 2; others = 6) were found in the
intervention group Rao, (2010).

In the study by Schweizer (2015) the rate of complex SSIs was lower in the group of
patients who received mupirocin and chlorhexidine on indication (intervention group)
compared to the historical control group (Rate Ratio = 0.48; 95% Cl 0.29 to 0.80; p-value
= 0.005). After stratification for type of surgery the mean rate was significantly lower in
the intervention group compared to the historical control group in patients who
underwent elective surgery (Rate Ratio = 0.51; 95%Cl: 0.30 to 0.85; p-value = 0.009), but
not in patients who underwent urgent surgery (Rate Ratio: 0.44; 95%Cl: 0.07 to 2.72; p-
value = 0.38) Schweizer, (2015).

149

Total hip prosthesis
Authorization september 2018



In the study by Sporer (2016), the SSI rates were lower in the group of patients who
received mupirocin and chlorhexidine on indication (intervention group) compared (2009:
0.20%; 2010: 0.59%; 2011: 0.32%; 2012: 0.53%; 2013: 0.23%; 2014: 0.12%) to the
historical control group (1.11%) in patients who underwent THA or TKA. In patients who
underwent primary THA, the SSl rates were lower in the intervention group (2009: 0.36%;
2010: 1.02%; 2011: 0.37%; 2012: 0.48%; 2013: 0.30%, 2014: 0.16%) compared to the
historical control group (1.54%). The proportion of S. aureus SSls was 66.7% in the control
group and 33.3% in the intervention group (p-value > 0.05) Sporer, (2016).

Grading the evidence

The level of evidence was initially graded as low, because the data used was derived from
three observational studies and one quasi-experimental study. Downgrading by at least
one level was necessary because of limitations in the study designs: eligibility criteria, (loss
to) follow-up and outcome assessment were not always clearly specified. Moreover, most
studies did not adjust for confounders. Besides, the indication for screening was not
always given in the study protocol, resulting in possible selection bias. Screening also led
to a more appropriate antibiotic prophylaxis in the intervention group. In addition, there
was inconsistency (probably due to heterogeneity in the protocols), indirectness (some
outcomes assessed for patients who underwent total joint arthroplasty instead of THA)
and imprecision (fewer outcomes noticed)

Conclusion

Screening for S. aureus carriership and subsequent application of mupirocin

and chlorhexidine pre-operatively, combined with adapted systemic

Very low | prophylaxis if MRSA was detected, compared to a historical control group,
GRADE |seems to be associated with a lower amount of SSI.

Sources (Baratz, 2015; Rao, 2010; Sporer, 2016; Schweizer, 2015)

Category 2 (number of SSlIs after screening and application of mupirocin and chlorhexidine
to all, compared to application on indication)

In the study by Stambough (2016), the amount of SSI was significantly higher in the group
of patients who received mupirocin and chlorhexidine on indication (control group) (n
=15; 0.8%) compared to the group in which all patients received mupirocin and
chlorhexidine (intervention group) (n = 5; 0.2%) in patients who underwent total joint
arthroplasty (p-value = 0.013). This difference was also significant in patients who
underwent THA (control n = 9 (0.8%); intervention n = 2 (0.2%); p-value = 0.03)
Stambough, (2016).

Grading the evidence

The quality of evidence was initially graded as low, because the data used was derived
from one observational study. Downgrading by at least one level was necessary as there
were limitations in the study designs (no adjustments for confounders).
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Conclusion

Application of mupirocin and chlorhexidine to all patients, compared to
screening and application on indication, seems to be associated with a

Very low lower amount of SSI in patients who undergo total hip arthroplasty.

GRADE

Sources Stambough, (2016)

Category 3 (number of revisions due to SSis after screening and application of mupirocin
and chlorhexidine on indication, compared to application of chlorhexidine only)

The study by Malcolm (2016) indicated no differences in rates of revision arthroplasty
between patients who received mupirocin and chlorhexidine on indication (intervention
group) (n =22 (1%)) and patients who received no mupirocin (application of chlorhexidine
only) (control group) (n = 25 (1.4%)) (p-value = 0.17). There was a significant difference in
the reason for revision. The incidence of revision due to prosthetic joint infection was
significantly lower in the intervention group (n =9 (0.4%)) compared to the control group
(n =16 (0.9%)) (p-value = 0.04). Of the nine patients who underwent revision because of
prosthetic joint infections, one person was a carrier of MSSA and eight were non-carriers
Malcolm, (2016).

Grading the evidence

The evidence was initially graded as low, because the data used was derived from one
observational study. Downgrading by at least one level was necessary as there were
limitations in the study designs: eligibility criteria, (loss to) follow-up and outcome
assessment were not clearly specified. There was also some indirectness, because the
outcome was assessed for patients who underwent total joint arthroplasty instead of THA.

Screening and pre-operative decolonisation of S. aureus with mupirocin
and chlorhexidine on indication, compared to no application of mupirocin

Very low |seems to be associated with a lower amount of revision due to infections
GRADE | in patients who underwent total joint arthroplasty.

Sources Malcolm, (2016)

Considerations

There is a minimal reduction of SSI by prophylactic use of mupirocin/chlorhexidine in all
patients compared to selective use; selective use shows minimally reduced SSI compared
to no use. The level of evidence for this reduction in SSI is very low grade because it is
based on only a few cohort studies without any randomised controlled trials. The overall
infection percentages of any regimen reports are well below 2%, so potential benefits are
marginal at best.

It is questionable whether the study results mentioned can be extrapolated to the
Netherlands since they are performed in countries with a much higher MRSA prevalence
and the results may differ from our situation.
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Furthermore, the studies performed are of heterogeneous nature regarding inclusion
criteria and outcome reporting. In the studies it is not clearly stated what the procedures
were for screening carriership and what the exact regimens of decolonisation were.

Another weakness is that it is unclear what the adherence to treatment was of all patients.
Also in many studies, as a consequence of the screening for MRSA/MSSA, patients in the
intervention group received a more adequate antibiotic prophylaxis (vancomycin in case
of MRSA carriage), whilst in the control group, this carriage was unknown. In joint
arthroplasty surgery other micro-organisms, like Coagulase Negative Staphylococci are
also known to be important causes of implant infections.

With the current limited data it is impossible to calculate exactly the cost effectiveness of
any approach. The costs of logistics, mupirocin, chlorhexidine, screening by PCR, costs of
infection treatment and loss of labour participation are all involved, as well as the burden
to the patients of infection treatment. Standard application to all patients undergoing THA
may result in increased mupirocin resistance and unnecessary costs; screening patients
may be beneficial in reducing resistance, but has its costs and logistical burden too.

Due to the lack of solid data, we cannot support any recommendation on the prophylactic

use of mupirocin and chlorhexidine. Standard use in all patients as well use on indication
after screening is discouraged awaiting future studies.

Recommendation

Preoperative decolonisation with mupiprocin and chlorhexidine to all or selectively after
screening for S. aureus carriership is not recommended in patients undergoing total hip
arthroplasty.

Aanbeveling

Preoperatieve dekolonisatie met mupiprocin and chloorhexidine bij alle patiénten, of
selectief na screening op S. aureus dragerschap, wordt niet aanbevolen bij patiénten die
een totale heuparthroplastiek ondergaan.
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Appendixes module 5.3

Validity and maintenance

Module Party in | Year of Next Frequency | Which Important factors
control | authorization | assessment | of party/parties | that might lead to
of actuality | assessment | monitors change in
actuality actuality recommendations
Pre-operative NOV, 2018 2021 Every three | NOV, NVMM | New literature
decolonisation | NVMM years available

Knowledge gaps
What is the effect of a combination of muprocin and chlorhexidine on SSl in patients who
undergo a total hip arthroplasty?
What is the effect of chlorhexidine on SSlin patients who undergo a total hip arthroplasty?

Indicator

Not applicable

Implementation plan

Total hip prosthesis
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Recommend | Time Expect | Conditions Possible Actions for Reponsibi | Other
ation needed for ed for barriers to implementa | lity for remar
implementa | effects | implementa | implementa | tion2 these ks
tion: on tion tion? actions?
<1year, costs
1to 3 years
or
>3 years
All <1 vyear Increa n.a. Availabillty Quality audit | NOV n.a.
se of mupirocin
and
chlorhexidin
e
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Evidence-tables

authors or a
member  of
his or her
immediate

family, has no
funding  or
commercial

associations

Inclusion/exclusio

n__ criteria__ for

control group:
Not given

N total at
baseline:

used for the detection of
MSSA.

Patients determined to
be carriers of either
MSSA or MRSA were
provided treatment with
intranasal 2% mupirocin

All infections: 27 (1%)

Relative risk (95% Cl)
Primary cases: 0.77 (0.40
- 1.49)
p-value = 0.51
Revision cases: 0.76 (0.34
- 1.7)

Study Study Patient Intervention (1) Comparison / control (C) | Follow-up Outcome measures and | Comments
referen | characteristi | characteristics 2 g effect size 4
ce cs
Baratz Type of | Inclusion criteria | Describe intervention | Describe control | Length of follow-up: Outcome measures and | No baseline values were
et al. | study: for intervention | (treatment/procedure/te | (treatment/procedure/t | Not given (SSI was effect size (include 95%ClI | given.
(2015) Retrospectiv | group: st): est): defined as a hospital- and p-value if available):
e clinical | In this study all | Two weeks before the A patient group from a 2- | acquired infection It is not written if
study patients intended surgical date, all | year period before the | related to a surgical 2009 to 2010 | patients in the historical
undergoing patients were screened implementation of the | procedure as any Primary cases: 2513 | control group were
Setting: primary or | for nasal colonization screening and | infection diagnosed Primary infections: 19 | treated with antibiotic
Hospital- revision THA or | with MSSA and MRSA. decolonisation protocol | within 1 year of the (1%) prophylaxis.
based TKA over a 2-year | Microbiologic samples (January 2009 to | procedure) Revision cases: 567
period at a single | were obtained by trained | December 2010). Revision infections: 14 | Incomplete outcome
Country: institution were | nursesin the Loss-to-follow-up: (3%) data is possible, because
United States | included. preoperative area usinga | Itis not written what the | Not given All cases: 3080 | how outcome data was
of  America nasal swab on the inside treatment was of All infections: 33 (1%) | measured is not given.
(USA) Exclusion criteria | of the nares for 5 seconds | patients in the control | Incomplete outcome
for _intervention | in each naris. Samples group. data: 2012 to 2013
Source of | group: were sent for rapid Unclear Primary cases: 2903
funding: Patients were | polymerase chain Primary infections: 17
Not excluded if they | reaction (PCR) using (1%)
mentioned had a history of | GeneXpertl XVI (Cepheid, Revision  cases: 531
(only infection at the | Sunnyvale, CA, USA) for Revision infections: 10
mentioned operative site | the detection of MRSA. (2%)
that the Standard culture was All cases: 3434
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that  might
pose a
conflict of
interest in
connection
with the
submitted
article)

Intervention:
3080
Control: 3434

Important

prognostic
factors?:

No baseline
values were given

Groups
comparable at
baseline?

Not possible to
assess

ointment (Bactroban;
GlaxoSmithKline,
Middlesex, UK)

twice daily for 5 days and
daily skin cleansing with
4% chlorhexidine soap
(Dyna-Hex 4; Xttrium
Laboratories, Chicago, IL,
USA) for 5 days, including
the day of surgery.
Patients who were
colonized received a
phone call from a
preoperative nurse and
were provided with
instructions on the
treatment protocol and
literature supporting the
use of both products.
Patients colonized with
MRSA at the initial
preoperative visit were
rescreened on the day of
surgery using the
identical screening
protocol for MRSA. The
results of the day-of-
surgery rapid PCR were
made available before
the start of the
procedure. Standard
perioperative antibiotic
prophylaxis was consisted
of an intraoperative dose
of a first generation
cephalosporin (cefazolin)
followed by two

All cases: 0.74 (0.44 -
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additional doses
postoperatively at 8-hour
intervals. Patients with a
-lactam allergy, patients
were treated with an
intraoperative dose of
vancomycin and one
additional dose 12 hours
postoperatively. Patients
colonized with MRSA at
either the 2-week
preoperative screening
visit or on the day-of-
surgery screening
received

a single intraoperative
dose of vancomycin in
addition to the standard
protocol of cefazolin.
Patients who remained
colonized with MRSA on
the day of surgery were
placed on isolation
precautions during their
hospitalization. Patients
were monitored
prospectively for SSI by a
hospital-employed nurse
responsible for quality
control and infection

prevention.
Sporer Type of | Inclusion criteria | Describe intervention | Describe control | Length of follow-up: Outcome measures and
et al. | study: intervention (treatment/procedure/te | (treatment/procedure/t | Not given (SSIs were | effect size (include 95%CI
(2016) Observationa roup: st): est): determined if a patient’s | and p-value if available):
| study All patients who | The hospital was started | The surgical skin | wound met the criteria of
underwent with screening for nasal | preparation, the CDC within 30 days of | Primary THA
Setting: primary THA or | colonization of MSSA and | administration of Infection Rate; %
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Hospital-
based

Country:
United States
of  America
(UsA)

Source of
funding:

Not
mentioned
(only
mentioned
that one or
more of the
authors  of

this paper
have
disclosed
potential or
pertinent
conflict of
interest,
which  may
include
receipt of
payment,

either direct
or indirect,
institutional
support, or
association
with an entity
in the
biomedical
field  which

TKA between
2009 and 2014
were included in
this study.

Exclusion criteria

intervention
roup:

Not mentioned

Inclusion /
exclusion criteria
control group:
Patients
undergoing
similar  elective
joint arthroplasty
between January
1, 2008 and
December 31,
2008 served as a
control
population.

N total at
baseline:
Intervention:
9825

Control: 1443
Important
prognostic
factors?:

Age (N(%)):
2008

<50 = 119 (8.3)
50 -59 = 376
(26.1)

MRSA before elective
surgical procedure in
2009. All surgical patients
were instructed to obtain
a nasal swab a minimum
of 14 days before the

planned surgical date.
Standard  microbiologic
culture methods were

used to identify MSSA and
MRSA strains. Patients
who tested positive for
Staphylococcus  aureus
were notified of their
results and were
instructed to begin 2%

mupirocin ointment
(Bactroban;
GlaxoSMithKline,
Middlesex, United
Kingdom) applied

intranasally along with 2%
chlorhexidine gluconate
(CHG) showers (HiBiClens
is 4%, CHG cloths are 2%;
HiBiClens; Monlnlycke
Health Care, Norcross,
Georgia) 5 days before
admission to the hospital.
Patients were instructed
to apply a pea-sized
amount of ointment into
each nostril twice daily,
morning and evening,
along with compressing
the nares several times to
distribute the ointment.

prophylactic antibiotics,
and environmental
conditions in the
operating room were the
same in the intervention
and control group.

the index
procedure.

surgical
Loss-to-follow-up:
Not given

Incomplete outcome

data:
Unclear

Change from Previous

Year
2008
2009
2010
2011
2012
2013

0.36%;
1.02%;
0.37%;
0.48%;
0.30%;

1.54%
-76.91
185.79
-63.92

30.0

-37.41

2014 0.16%; -45.97
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may be
perceived to
have
potential
conflict of
interest with
this work)

60 to 69 = 452
(31.4)
70 to 79 = 360
(25.0)

> 80 = 133 (9.2)

2009
<50 = 114 (7.5)
50 -59 = 370

(24.3)
60 to 69 = 521
(34.2)
70 to 79 = 354
(23.3)

> 80 = 163 (10.7)

2010
<50 = 118 (7.1)
50 -59 = 446

(26.7)
60 to 69 = 568
(34.1)
70 to 79 = 405
(24.3)

> 80 = 130 (7.8)

2011
<50 = 94 (6.1)
50 -59 = 374

(24.4)
60 to 69 = 546
(35.6)
70 to 79 = 371
(24.4)

> 80 = 145 (9.5)

2012

Patients who tested
positive for MRSA were
treated with vancomycin
within 2 hours before
surgery. All other
Staphylococcus aureus —
positive patients were
treated with cefazolin
within an hour of surgery.
Antibiotic prophylaxis was
then discontinued with 24
hours after the surgical
procedure. In addition,
patients who  tested
positive for MRSA
colonization were placed
on contact precautions
that included the use of
barrier gowns and gloves
during patient contact.
Patients identified as
positive for either MSSA
or MRSA less than 5 days
before admission began
CHG showers as soon as
possible and continued
them until admission.
Intranasal decolonisation
of these patients
identified less than 5 days
before surgery continued
mupirocin until
completion of 10 doses.
Patients of unknown
colonization status were
screened on the day of
admission. Mupirocin was
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<50 = 104 (6.1)
50 -59 = 397

(23.3)
60 to 69 = 622
(36.6)
70 to 79 = 416
(24.4)

>80 = 163 (9.6)

2013
<50 = 86 (5.0)
50 -59 = 405

(23.6)
60 to 69 = 662
(38.6)
70 to 79 = 419
(24.4)

>80 = 145 (8.4)

2014
<50 = 101 (6.1)
50 -59 = 369

(22.3)
60 to 69 = 642
(38.8)
70 to 79 = 431
(26.1)

80 = 110 (6.7)

Sex (male (N(%))
2008 = 593 (41.2)
2009 = 616 (40.5)
2010 = 673 (40.4)
2011 = 606 (39.6)
2012 = 702 (41.3)
2013 = 691 (40.2)
2014 = 684 (41.4)

administered
immediately before
surgery in this cohort of
patients and was
continued
postoperatively until the
screening results were
negative either MSSA or
MRSA or the patient
completed the 10-dose
decolonisation regime. All
patients regardless of
nasal colonization, were
instructed to shower the
night before surgery and
apply a 6-cloth CHG
regimen to all skin, except
the face and genitals, a
minimum of 1 hour after
showering. The topical
skin preparation with the
chlorhexidine cloths was
repeated on the morning
of surgery in the holding
area immediately before
surgery.
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Length of stay
(days) (N (%))
2008
<3 days = 393
(27.3)
3 to 4 days = 930
(64.6)
>5 days = 117
(8.1)

2009

<3 days = 395
(26.0)

3to 4 days =1024
(67.3)

>5 days =103 (6.8)

2010
<3 days = 50.8
(30.5)
3to 4 days =1076
(64.5)
>5 days = 83 (5.0)

2011
<3 days = 386
(25.2)
3to 4 days =1072
(70.1)
>5 days = 72 (4.7)

2012

<3 days = 477
(28.0)

3to 4 days =1150
(67.6)
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>5 days = 75 (4.4)

2013

<3 days =
(30.6)
3to4days=1123
(65.4)

>5 days = 68 (4.0)

526

2014

<3 days =
(35.3)

3 to 4 days = 994
(60.1)

>5 days = 76 (4.6)

583

Total

<3 days =
(29.1)

3to 4 days =7369
(65.6)

3268

Total hip prosthesis
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>5 days = 594
(5.3)
Groups
comparable at
baseline?
Not comparable
in age and length
of stay
Malcol Type of | Inclusion criteria: | Describe intervention | Describe control Length of follow-up: Outcome measures and | Patients were included in
m et al | study: All patients who | (treatment/procedure/te | (treatment/procedure/t | Not given (at least one | effect size (include 95%Cl | the control group if they
(2016) Retrospectiv | underwent st): est): year) and p-value if available): | did not  underwent
e primary THA or | Patients were screened All patients in the study Total revision: | screening. The reason
observationa | TKA between | by sampling the nasal used chlorhexidine body | Loss-to-follow-up: Intervention group: 22 | why they did not
| study October 2011 and | flora with wipes preoperatively Not given (1.0%)
162




Setting:
Hospital-
based
(Cleveland
Clinic
Foundation
main
campus.
Hillcrest
Hospital,
Lutheran
Hospital,
Euclid
Hospital)
Country:
United States
of  America
(UsA)

Source of
funding:

Not
mentioned

March 2014 were
included in this
study.

Exclusion criteria:
Patients were
excluded if they
underwent
revision TJA.

Inclusion/exclusio

n criteria control
roup:
Patients were
included in the
control group if
they did not
undergo nasal
culture for
Staphylococcus
aureus at least
four days prior to
TJA. Patients
were excluded if
they were found
to be
undergoing
revision TJA.

N total at
baseline:
Intervention:
2291 (56.7%)
Control:
(43.4%)

1751

a nasal swab and
subsequent analysis with
either PCR testing or
bacterial cultures up to
four weeks before
surgery. Approximately
one week prior to
surgery, patients who
carried S.

aureus were treated with
topical mupirocin twice
daily for three days. All
patients in the study used
chlorhexidine body wipes
preoperatively and
received appropriate
perioperative antibiotic
prophylaxis. Patients not
carrying MRSA received
weight-based intravenous
cefazolin 30 to 60
minutes preoperatively
followed by repeated
postoperative doses
every eight hours for 24
hours. Patients who
carried MRSA were
administered weight-
based vancomycin
preoperatively followed
by repeated
postoperative doses
every twelve hours for 24
hours. Those allergic to
cephalosporin were
administered

and received
appropriate
perioperative antibiotic
prophylaxis. Patients not
carrying MRSA received
weight-based
intravenous cefazolin 30
to 60 minutes
preoperatively followed
by repeated
postoperative doses
every eight hours for 24
hours. Patients who
carried MRSA were
administered weight-
based vancomycin
preoperatively followed
by repeated
postoperative doses
every twelve hours for
24 hours. Those allergic
to cephalosporin were
administered either
clindamycin or
vancomycin in a similar
manner.

Incomplete

outcome

data:
Unclear

Control group: 25 (1.4%)
p-value = 0.17
Reason for revision:
Prosthetic joint infection:
Intervention group: 9
(0.4%)

Control group: 16 (0.9%)

p-value = 0.04
Mechanical failure:
Intervention group: 13
(0.6%)

Control group: 9 (0.5%)
p-value = 1.0

underwent screening is
not given in the studies.
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Important

prognostic
factors?:

Mean age (SD)
Intervention: 63.8
(11.2)
Control:
(12.0)
p-value =

64.2
0.24

Gender, n (%)
Intervention:
Female:
(59%)

Male: 1051 (60%)

1352

Control:
Female:
(60%)

Male: 700 (40%)

1051

Groups
comparable at
baseline?

Not comparable
in Charlson
Comoribity Index
(p-value <0.01

either clindamycin  or
vancomycin in a similar
manner.

Prospective
observationa
| study

Setting:
Hospital-
based

written that
patients in the
intervention and
preintervention

control group
were treated by
the same

Raoetal | Type of | Inclusion criteria: Describe intervention | Describe control
(2011) study: Not given (Itsonly | (treatment/procedure/te | (treatment/procedure/t

st):

Patients were screened
for S aureus nasal
carriage two to four
weeks before surgery.
Patients were educated

est):

It is not written what

the treatment was of

patients in the control
group.

Length of follow-up:

Outcome measures and

Two years

Loss-to-follow-up:
The study mentioned no

lost to follow-up, but 155
patients in the
intervention group
missed screening.

effect size (include 95%Cl

and p-value if available):

No. of SSIs in patients
with  positive  nasal
cultures confirmed
(intervention group) and
in the concurrent control

It is written that all
patients were
prospectively monitored
for development of SSls.
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Country:

(USA)

Source

funding:
Not funded

United States
of  America

of

surgeons. All
patients who
were treated by
the other

surgeons  were
included in the
concurrent
control group. In
addition, all 741
patients  whose
surgery was
performed by the
3 participating
surgeons
between October
2004 and October
2005 served as a
preintervention
control group)

Exclusion criteria:
Not given

N total at
baseline:
Intervention
group: 1440
Concurrent
control group:
2284
Preintervention
control group:
741

Important

prognostic
factors?:

about the rationale for
nasal cultures, and
informed

consent was obtained.
Samples were collected
from both nares on a
single swab (BBL Culture
Swab Plus; BD
Diagnostics, Sparks, MD).
The inside circumference
of each anterior nares
was rubbed for3to 5
seconds to

obtain adequate
sampling. Specimens
were inoculated

onto BBL CHROMagar
MRSA and CHROMagar
SA plates (BD
Microbiology Systems,
Sparks, MD), which were
incubated for 20 to 28
hours at 35°C to 37°C.
After 24 hours, we
interpreted mauve
colonies present on both
plates as MRSA and on
only the CHROMagar SA
plate as

MSSA. Negative plates
were incubated for an
additional

24 hours. Mauve colonies
present on either
medium at

Incomplete

outcome

data:
Unclear

group
Intervention = 0
Concurrent control = 19

Surgical Site Infections
among patients who
underwent TJA by the

same group of
orthopaedic surgeons
during the

preintervention period
and intervention period:

MSSA = 3
MRSA = 2
Others = 6
Preintervention period:
MSSA = 3
MRSA = 8
Others = 9

Type of infection (type

intervention / n
preintervention period or
intervention period):

Preintervention period:
Risk of superficial
infections 11/741 (1.5%)
Risk of deep infections:

9/741 (1.2%)
Total:

20/741 (2.7%)
Intervention period:

Risk of superficial
infections: 9/1440 (0.6%)
Risk of deep infections:
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No baseline
values given
Groups
comparable at
baseline?

Not possible to
assess

48 hours were verified as
S aureus by Gram stain
and

coagulase testing
(Staphaurex; Remel,
Lenexa, KS). Mauve
colonies growing on both
media were reported

as MRSA, whereas
colonies growing only on
CHROMagar

SA were reported as
MSSA. Approximately 1
week before surgery,
patients with nasal
cultures positive for S
aureus were educated
about the rationale for
the decolonisation
protocol, which was
performed in the
outpatient setting.
Patients were

instructed to apply
mupirocin nasal ointment
twice

daily to both nares and to
bathe with chlorhexidine
daily for 5 days
immediately before the
scheduled surgery.
During surgery, all
patients received
perioperative antibiotic
prophylaxis. The standard
regimen was cefazolin

8/1440
Total:
20/741 (2.7%)

(0.6%)
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2 g administered 30 to 60
minutes before surgery
followed by 1 g every 8
hours for 24 hours. The
alternative regimen for
patients with a history of
MRSA infection or type |
allergy to penicillin and
for MRSA carriers in the
intervention group was
vancomycin 1 g 60
minutes before surgery
followed by 1 g every 12
hours for 24 hours.

United States
of  America
(USA)

Source of
funding:
This project
was funded
by the
Agency for
Healthcare

knee
arthroplasty (ie,
replacement or
resurfacing).

Exclusion criteria

intervention
group:
Arthroplasty
revisions, cardiac
transplants,

laboratory used their
standard tests (eg,
polymerase chain
reaction, culture on
chromogenic

agar, standard bacterial
culture) to determine
MRSA and MSSA carrier
status. The most common
tests were chromogenic
agar for MRSA and
standard culture for

Schweiz | Type of | Inclusion criteria | Describe intervention | Describe control
er et al. | study: intervention (treatment/procedure/te | (treatment/procedure/t
(2016) A quasi- roup: st): est):
experimental | Eligible patients Hospital staff swabbed The preintervention
study were 18 years or patients’ nares during period extended from
older and scheduled preoperative March 1, 2009, to the
Setting: underwent clinic visits (usually 10 to date on which a hospital
Hospital- scheduled, 14 days, but no more began the intervention.
based urgent, or than 30
emergent days before the
Country: primary hip or operations). Each

Length of follow-up:

Outcome measures and

Patients were followed
up for 90 days after their
operations by

infection preventionists
at participating
hospitals.

Loss-to-follow-up:
Not given

Incomplete outcome

data:
Unclear

effect size (include 95%Cl
and p-value if available):

Complex Staphylococcus

aureus  Surgical  Site
Infections per 10000
operations

Rate ratio for Bundled
Intervention (95% Cl)
(intervention period vs
preintervention period)
Hip or knee
arthroplasties

RR 0.48 (95%Cl 0.29 -
0.80)

p-value = 0.005
Urgent/emergent

RR 0144 (0.07 — 2.72)

Hospitals  that using
some, but not all bundle
elements during the
preintervention period
could participate.

Its not mentioned in the
study how patients were
followed up by infection
preventionists.
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Research and
Quality
(AHRQ;
HHSA290200
61000211
and grant
HS022467-
02), US
Department
of Health and
Human
Services. It
also received
support from
the

VA Health
Services
Research and
Development
(CDA 11-211;
Dr
Schweizer).

transapical valve
implantation, and
operations
performed

using
percutaneous or
thoracotomy
approaches were
not eligible for
this study. We
excluded
operations
among patients
with pre-existing
infections at the
surgical site.

Inclusion/exclusio

n criteria control
roup:
Only mentioned
that hospitals
using some, but
not all, bundle
elements during
the
preintervention
period could
participate.

N total at
baseline:
Intervention
group: 20642
operations
Control group:
11059 operations

MSSA. Patients with
positive screening tests
for either MRSA or MSSA
applied

mupirocin intranasally
twice daily and bathed
with CHG

once daily for up to 5
days immediately before
their operations. Patients
that received fewer than
10 doses of mupirocin
before their operations
received the remaining
doses during

the postoperative period.
The CHG bathing was not
continued after the
operation. Patients with
negative MRSA and
MSSA nasal screens
bathed with CHG the
night before and the
morning of their
operations. Perioperative
prophylaxis was
administered using
weight based

dosing and redosing
according to the 2013
American Society

of Health-System
Pharmacists (ASHP)
guidelines. The
antimicrobial agents used
for perioperative
prophylaxis varied by the

p-value = 0.38
Scheduled

RR 0.51 (0.30 — 0.85)
p-value = 0.009
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Important

prognostic
factors?:

Sex:
Preintervention
group:

Female: 12661
(61.4)
Intervention
group:

Female: 6734
(60.9)

p-value = 0.41

Age, median
(range)
Preintervention
group: 68 (21 to
107)
Intervention
group: 68 (18 to
101)

p-value  <0.001

Groups
comparable at
baseline?

Not comparable
in age, CCl and
MRSA history

patients’ S aureus carrier
status; noncarriers and
MSSA carriers received
either cefazolin or
cefuroxime for
perioperative
prophylaxis, whereas
MRSA carriers received
both cefazolin or
cefuroxime and
vancomycin. If a patient
had a confirmed
B-lactam allergy,
surgeons were
encouraged to provide
perioperative prophylaxis
with vancomycin rather
than

cefazolin or cefuroxime
and to add either
gentamicin or aztreonam
for gram-negative
coverage. Patients with
negative screening tests
but with documented
histories of MRSA
carriage or infection were
treated as carriers.
Patients who were either
not screened because
they had emergent
operations or

whose screening results
were not known at the
time of their operations
received vancomycin and
cefazolin or cefuroxime
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for perioperative
prophylaxis. In these
situations, nasal swabs
were obtained for MSSA
and MRSA screening and
patients began the
decolonisation regimen
immediately before their
operations. Mupirocin
was continued until
screening test results
were

known; mupirocin was
discontinued if test

prospective
data

Setting:
Hospital-
based

Country:
United States

of  America
(USA)

Source of
funding:

Its
mentioned in
the article

center’s infection
surveillance
program who
underwent
elective primary
hip or knee
arthroplasty
between March
1, 2011 and July
31, 2015. Patients
were divided in 2
cohorts based on
the 25 months
before (control
group) and the 25
months after
establishment of

intervention group were
screened within 30 days
of their surgery. Swabs of
both nares were obtained
and sent to the
laboratory. All patients
were treated with 2%
nasal ointment and a
single preoperative
chlorhexidine shower. At
the day of surgery, all
nasal screening results
were available. Carriers of
MRSA were perioperative
treated with Vancomycin
1 gram every 12 hours
starting at least 30

group were all screened
for S aureus colonization
and selectively treated
preoperatively with 5
days mupirocin. Patients
were treated with a CHG
wipes at the day of
surgery.

Not given
Incomplete outcome
data:

Unclear

results

were negative.
Stambo | Type of | Inclusion criteria: | Describe intervention | Describe control Length to  follow-up: | Outcome measures and
ugh et | study: Cohort of (treatment/procedure/te | (treatment/procedure/t | 90 days | effect size (include 95%Cl
al. Retrospectiv | patients from the | st): est): and p-value if available):
(2016) e review of | academic medical | Patients in the | Patients in the control Loss-to-follow-up: Total number of SSI

infections (THA+TKA):
Control group: 15 (0,8%)
Intervention group: 5
(0,2%)

(P-value = 0.013)

Infection  caused by
MRSA or MSSA
(THA+TKA):

Control group: 10 (0.5%)
Intervention group: 2

(0.09%)
(P-value = 0.01)
Infection  caused by

MRSA (THA+TKA):
Control group: 6 (0.3%)
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that one or
more of the
authors of
this paper
have
disclosed
potential or
pertinent
conflicts of
interest,
which may
include
receipt of
payment,
either direct
or indirect,
institutional
support, or
association
with an
entity in the
biomedical
field which
may be
perceived to
have
potential
conflict of
interests
with this
work.

the universal
decolonisation
protocol
(intervention
group).

Exclusion criteria:
Patients were
excluded when
they were
admitted via the
emergency
department.
Patients with
prior
instrumentation
who were
undergoing
revision or
conversion
arthroplasty were
also excluded.
Patients treated
in the 3 months
surrounding the
protocol change
were removed to
control for
potential
treatment bias
during the
transition period.

N total at
baseline (n=4186

replacements):

minutes before incision
and lasting for 24 hours.
The surgical technique,
implants and
postoperative care were
similar in both groups. In
addition to preoperative
mupirocin nasal ointment
and chlorhexidine scrub,
all patients were
administered \Y)
antibiotics within 1 our
before surgical incision.
Antibiotic selection was
based on a risk
stratification protocol and
was continued for 24
hours postoperatively.
The majority of patients
received a weight-based
dose of IV cefazolin — 2g
for those with a weight
<120 kg and 3 gif >120 kg.
Those with a true
penicillin  allergy were
given 1 g of vancomycin
and 1 g of IV aztreonam to
cover both gram-positive
and gram-negative
microbes.  Additionally,
patients who resided in a
nursing facility, were on
dialysis, had been
hospitalized within the
past year, or had a
documented history of
MRSA infection from an

Intervention group: 1
(0.04%)
(P-value = 0.05)

Total number of SSI

infections (THA):
Control group: 9
Intervention group: 2
(P-value = 0.03)

Infection  caused by
MRSA or MSSA (THA):

Control group: 7
Intervention group: O
(P-value = 0.003)

Infection  caused by
MRSA (THA):
Control group: 4
Intervention group: O
(P-value = 0.05)
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Intervention

group (2205 TJA
in 2049 patients):
TKA: 1003
THA: 1202
Control group
(1981 TJA in 1846
patients):

TKA: 836
THA: 1145
Important
prognostic
factors?:

Age (y meanSD):
Control group:
57.2+14.1
Intervention
group: 58.2+13.5
(x2 = 0.08)

Gender (n male):
Control  group:
548

Intervention

group: 558
(x* = 0.025)
Groups
comparable at
baseline?

Yes (only not in
ASA)

unrelated previous
admission were
administered \Y)
vancomycin in addition to
weight-based cefazolin.

Notes:
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1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between
treatment groups (case-control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures.

2. Provide data per treatment group on the most important prognostic factors ((potential) confounders).
3. For case-control studies, provide sufficient detail on the procedure used to match cases and controls.
4, For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders.
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Risk of bias table for intervention studies (observational: non-randomized clinical trials, cohort and case-control studies)

Study reference Bias due to a non-representative or | Bias due to insufficiently long, or incomplete | Bias due to ill-defined or | Bias due to inadequate adjustment
ill-defined sample of patients?! follow-up, or differences in follow-up between | inadequately measured outcome | for all important prognostic factors?4
treatment groups?? ?3
(first author, year
of publication) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear) (unlikely/likely/unclear)
Baratz et al. | Unclear Unclear Unclear Likely
(2015)
Sporer et al. | Unclear Unclear Unclear Likely
(2016)
Malcolm et al. | Unclear Unclear Unclear Likely
(2016)
Rao et al. (2011) Unclear Likely Unclear Likely
Schweizer et al. | Unclear Unclear Unclear Unlikely
(2016)
Stambough et al. | Unlikely Unclear Unclear Likely
(2016)
1. Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and
unexposed from different populations.
2. 2 Bias is likely if: the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or
length of follow-up differs between treatment groups or is too short. The risk of bias is unclear if: the number of patients lost to follow-up; or the reasons why, are not reported.
3. Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection

or information bias). If a study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome
measures, like the assessment of an X-ray, blinding of outcome assessment is necessary.
4, Failure to adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariate statistical analysis.
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Search strategy

infection'/exp/mj/dm_pc OR 'surgical site infection*':tiiab OR ssi*:ti,ab OR
decolonalization:ti,ab OR decolonalisation:ti,ab OR decontamination:tiab AND
(‘orthopedic surgery'/exp/mj OR 'general surgery'/de OR hip OR hips OR knee OR knees
OR orthopedic* OR orthopaedic* OR replacement* OR implant*:ti,ab))

AND
'pseudomonic acid*':ti,ab)

NOT 'conference abstract':it AND (english)/lim AND (embase)/lim (115), 77 uniek

Database | Search terms Total
Medline 1 arthroplasty/ or exp arthroplasty, replacement/ or exp Joint Prosthesis/
(ovio) |, (ra112) on . " 138
urgical Wound Infection"/pc or "Staphylococcal Infections"/pc or
("surgical  site infection*" or SSI*  or decolonali?ation or
decontamination).ti,ab,kf. (29741)
3 Orthopedic Procedures/ or (hip or hips or knee or knees or Orthop?edic* or
replacement* or implant*).ti,ab,kf. (802414)
4 2 and 3 (3005)
5 1 or 4 (76500)
6 Mupirocin/ or (Mupirocin* or bactroban*).ti,ab,kf. (1791)
7 5and 6 (67)
8 limit 7 to english language (62)
9 remove duplicates from 8 (61)
Embase 'replacement arthroplasty'/exp/mj OR 'joint prosthesis'/exp/mj OR
(Elsevier) 'arthroplasty'/exp/mj OR ('surgical infection'/exp/mj/dm_pc OR 'staphylococcus

('‘pseudomonic acid'/exp OR mupirocin*:tiab OR bactroban*:tiab OR

Exclusion table

Table Exclusion after reading full text

Author and year

Reasons of exclusion

Bode, (2010)

Not specific about patients which underwent total joint arthroplasty (no subgroup
analyses)

Bode, (2016)

Not specific about patients which underwent total joint arthroplasty (no subgroup
analyses)

George, (2016)

A systematic review in which studies about multiple comparisons were included

Hacek, (2008)

Intervention is mupirocin not in combination with chlorhexidine

Hadley, (2010)

Screening was used to define type of antibiotic prophylaxis

Kalmeijer, (2002)

Intervention is mupirocin not in combination with chlorhexidine

Lepelletier,
(2014)

Guideline without systematic search

Levy, (2013)

Intervention is mupirocin not in combination with chlorhexidine

Slover, (2011)

Cost effectiveness analysis

Van Rijen, (2012)

Cost analysis

Kim, (2010)

Not specific about patients which underwent total joint arthroplasty

Total hip prosthesis
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Module 6 Postoperative care

Research question

6.1 What is the optimal interval of routine follow-up after a total hip arthroplasty and
what role does imaging play in this?

6.2 Is antibiotic prophylaxis indicated before dental procedures in patients having a hip
prosthesis?

Uitgangsvragen

6.1 Wat is het optimale interval van routinematige follow-up na een totale
arthroplastiek en welke rol speelt beeldvorming hierbij?

6.2 Isantibioticaprofylaxe geindiceerd bij patiénten met een gewrichtsprothese die een
tandheelkundige ingreep ondergaan.

6.1 Routine follow-up

Research question
What is the optimal interval of routine follow-up after a total hip arthroplasty and what
role does imaging play in this?

Uitgangsvraag
Wat is het optimale interval van routinematige follow-up na een totale arthroplastiek en
welke rol speelt beeldvorming hierbij?

Introduction

After a successful total hip arthroplasty (THA), the question is whether routine clinical and
radiological examinations are indicated. At the moment routine clinical and radiological
examinations are advised six to twelve weeks, one year and five years after THA.

Search and select

To answer the question a systematic literature analysis was performed for the following
research question: What are the (un)favourable effects of routine follow-up in patients
that underwent a total hip arthroplasty?

P: patients that underwent a total hip arthroplasty;
l: follow-up

C: -

O: -

The working group did not define outcomes a priori, but used definitions as provided in
the studies.
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Search and select (Method)

A literature search was performed with relevant search terms on 18 May 2017 in the
database (Medline (via OVID). The search strategy is provided in the tab “Methods”. The
literature search resulted in 197 hits. Studies were selected using the following selection
criteria: effects of follow-up in patients who underwent a total hip arthroplasty. Studies
comparing two different types of follow-up were not selected (for example web-based
compared to in-person). Based on title and abstract eight studies were pre-selected. After
obtaining full text, one new studies was included in literature analysis. Two studies of the
2010 guideline fulfilled the PICO and were also included in the literature summary. No
studies were found evaluating the kind of radiographic imaging necessary for routine
follow-up after a THA.

The most important study characteristics are described in evidence tables.

Literature summary

Description of studies and results

One new study was included Christensen, (2013). Also, two studies are described that
were also included in the 2010 guideline (King, 2004 and Roder, 2003).

Christensen (2013) used a retrospective chart review of 249 patients after uncomplicated
cementless primary THA, to study consequences of radiographic follow-up after three
months and after twelve months. The radiographic examination had direct consequences
in five cases (1.2%) out of 417 outpatient visits. However, in only two cases did the
radiographs result in consequences other than increased follow-up Christensen, (2013).

Roder (2003) analysed the follow-up of 18,486 patients with a THA between 1967 and
2001 (18,486 THAs). Sensitivity, specificity, negative and positive predictive values with
respect to acetabular and femoral loosening were evaluated for ten clinical variables: five
different locations of pain (hip, buttock, groin, thigh, knee), four elements of pain on
testing (over trochanter, on axial compression, internal rotation and external rotation)
and range of flexion. Sensitivities were all low (between 0.0 and 0.6), specificity values
were all between 0.89 and 1.0. Positive predictive values increased from 0.00 to 0.66 in
the ten years after surgery, negative predictive values decreased from 1.00 to 0.86. The
authors concluded that routine follow-up of asymptomatic patients with THA was not
necessary during the first five or six years Roder, (2003).

King (2004) found no difference in clinical outcome between 30 patients who had not
shown up for follow-up between 6 months and 5 years following surgery, compared to
131 patients that had routine postoperative controls.

Grading of evidence

The quality of evidence started as low as only observational studies were included and
was downgraded one level to very low because studies with other time frames were used
(indirectness).

177
Total hip prosthesis
Authorization september 2018



Conclusion

There seems to be no benefit of routine follow-up in asymptomatic patients
Very low |within 5 years after total hip arthroplasty.
GRADE

Sources (Christensen, 2013; King, 2004, Réder, 2003)

Considerations

Monitoring of patients shortly (6 to 12 weeks) after the operation concentrates on healing
of the wound and on recovery of function. Broadly speaking, this stage is complete one
year after surgery, including the fixation of an uncemented prosthesis. After the first year,
routine follow-up is aimed at detection of complications such as polyethylene wear or
osteolysis and at deterioration of function.

Lovelock and Broughton (2018) (expert opinion) discussed the need for routine follow-up
after arthroplasty of the hip and knee. They stated that the early failure of the THA (within
five years) is decreased because of the diminishing incidence of dislocation due to the
increased use of the 32 mm head size and the use of components rated as Orthopaedic
Data Evaluation Panel (ODEP) 10A. Nevertheless, they recommend to offer routine follow-
up depending on age of the patient and type of prosthesis Broughton, (2018).

Polythylene particles could lead to osteolysis and subsequent loosening. When detecting
this loosening on X-rays, an operative intervention should be advised. Loosening of
components usually leads to complaints, although a few patients remain asymptomatic.
Sandgren (2014) studied a cohort of 206 asymptomatic patients with several uncemented
cup prostheses with a median follow-up of 10 years after surgery (range 7 to 14 years).
They analysed peri-acetabular osteolysis using CT examinations. They found that 57
patients (27.7%) had peri-acetabular osteolysis of more than 10 mm. Wear was associated
with osteolysis. Sandgren (2014) advised follow-up on a regular basis with CT scan.
However, mostly these adverse reactions do not occur within the first 5 to 10 years after
surgery. Therefore, it is questionable whether routine follow-up of many patients for a
long time, with high radiation levels of the CT scan, to detect only a few patients with
asymptomatic osteolysis or loosening is justified.

However, absence of any routine follow-up might lead to undetected silent osteolysis or
loss of function, which may increase risk of falling with possibly devastating
consequences.

If routine follow-up is considered, the following aspects might play a role in determining

the optimal frequency:

° Risk of complications: risk is low in the first 5-10 years after surgery.

. Age of the patient at surgery: with a 10-year survival of 95% for a prosthesis, it is
not necessary to routinely follow-up patients aged 70 years or older. These patients
should be advised to return when they have complaints.

. Type of prosthesis.

. Not all patients will spontaneously contact their doctor. They should be reminded.
By being followed up every 1, 2, or 3 years, patients get used to regular follow-up
at a later stage, especially younger patients.
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. Quality control: it is important for an orthopaedic surgeon to know the results of
his/fher own work. This is only possible by regular clinical and radiological
monitoring of his or her own patients.

The working group recommends performing routine follow-up on patients six to twelve
weeks, one year and at least five years after THA. Asymptomatic patients do not need
routine follow-up within the first five years after surgery. Radiographic imaging should at
least be done during routine follow-up. If wear is detected on X-ray during follow-up, a
CT-scan may be considered.

Recommendations

Routine follow-up of patients after a total hip arthroplasty should be performed six to
twelve weeks, one year and at least five years after total hip arthroplasty, or sooner if the
surgeon deems it necessary.

A recommendation about the optimal frequency of routine follow-up after the first 5
years cannot be given based on the current literature.

| Routine follow-up should include radiography.

Aanbeveling

Routinematige follow-up van patiénten moet in ieder geval plaatsvinden zes tot twaalf
weken, een jaar, en na tenminste vijf jaar na een totale heupvervanging, of eerder als de
operateur daar aanleiding toe ziet.

Op basis van de recente literatuur is het niet mogelijk om een optimale frequentie van
follow-up aan te geven na het vijfde jaar.

Rontgenonderzoek dient onderdeel te zijn van routinematige follow-up.
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Appendixes module 6.1

Validity and maintenance

Module Party Year of Next Frequency Which Important factors
in authorization | assessment | of party/parties | that might lead to
control of actuality | assessment | monitors change in

actuality actuality recommendations

Routine NOV 2018 2023 Every five NOV -

follow-up years

Knowledge gaps
Is there an indication to perform radiographic and clinical follow-up in asymptomatic
patients 5 years after total hip arthroplasty?

Is it possible to detect a need for revision in asymptomatic patients after total hip
arthroplasty using PROMS and radiographs, without consulting the orthopaedic surgeon?

Indicator

Not applicable

Implementation plan

Total hip prosthesis
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Recommend | Time Expect | Conditions Possible Actions for Reponsibi | Other
ation needed for ed for barriers to implementa | lity for remar
implementa | effects | implementa | implementa | tion2 these ks
tion: on tion tion? actions?
<1year, costs
1to 3 years
or
>3 years
All n.a. n.a n.a. n.a. n.a. n.a. n.a.
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Evidence-tables

Research question: What are the (un)favourable effects of routine follow-up in patients that underwent a total hip arthroplasty?

Study Study Patient characteristics 2 | Intervention (l) Comparison / control (C) 3 Follow-up Outcome Comments
reference characteristics measures and
effect size 4
Christensen, | Type of study: Inclusion criteria: Describe intervention Describe control Length of follow- | Outcome measures
2013 retrospective patients undergoing (treatment/procedure/test): | (treatment/procedure/test): up: and effect size
chart review cementless primary THA 3 and 12 months | (include 95%Cl and
from August to Radiographic follow-up - p-value if
Setting: hospital November 2009 at Loss-to-follow- available):
Hgrsholm Hospital, up:
Country: Orthopaedic Hip Clinic Atotal of 11 Among 417
Denmark patients were outpatient visits,
Exclusion criteria: major excluded before | the radiographic
Source of per- or post-operative the three month | examination had
funding: complications such as follow-up visit; direct consequence
unknown fracture, deep infection, seven patients in five cases
or dislocation and cases had fractures, (1.2%;95%
requiring bone four of which confidence interval
transplantation were occurred during (Cl): 0.4 to 2.8%);
excluded. Patients surgery. The however, in only
having complaints that remaining four two cases (0.48%;
led to early referral and patients had 95% Cl: 0.06 to
additional outpatient major post- 1.72) did the
follow-up outside of the operative radiographs result
planned three- and 12- complications in consequences
month follow-up visits requiring other than
were also excluded. revision; two increased follow-
had loosening of | up.
N total at baseline: the cup and two
N=249 had deep
infection.
Important prognostic
factors?: One patient had
Age + SD: 68 (26 to 93) fallen between
181
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Sex:
36% M

Main indication was
osteoarthritis (OA) (n =
215; 91%). Other
indications were
dysplasia (n = 10; 4%),
sequelae from fracture
(n=6;2.5%),
rheumatoid arthritis (n =
4; 1.7%) and caput
necrosis (n = 1; 0.4%).

the two
outpatient visits
and had suffered
a trochanteric
fracture and was
thus excluded at
the 12-month
follow-up.

Roder
(2003)

Type of study:

Inclusion criteria:

Analysis of
follow-up data

Setting:
Data were

derived from the
database of the
Maurice E.
Miuiller Institute
for Evaluative
Research in
Orthopaedic
Surgery. Data
were collectd
between 1967
and 2002 from
41 hospitals.

Country:
Several

European
countries

- osteoarthritis as the
main diagnosis, primary
THA, age over 20 years
at THA, and the
availability of serial
documented follow-up
examinations for at least
ten years after operation
with a complete set of
preoperative,
immediately
postoperatieve and
follow-up radiographs.

Exclusion criteria:

N total at baseline: the
database search
identified 15743 patiens

Describe intervention
(treatment/procedure/test):
Total hip arthroplasty

Describe control
(treatment/procedure/test):

Length of follow-
up:

Patients with a
follow-up of at
least 20 years
were selected.

Loss-to-follow-
up:

Outcome measures
and effect size
(include 95%Cl and
p-value if
available):

Sensitivity and
specificity:
Sensitivities ranged
between

0.00 and 0.49 for
uncemented and
between 0.00 and
0.6 for

cemented cups.
Figure 2 and Tables
Vand VI (see
article) give the
mean

values. A slight
time-dependent
increase in
sensitivity was
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Source of
funding:

No benefits in
any form have
been received or
will be received
from a
commercial
party related
directly or
indirectly to the
subject of this
article.

Important prognostic
factors?:

Age + SD:

The median age at
surgery was 67.4 years
with a 75% percentile of
73.8 years and a 25%
percentile of 60.1 years.

Sex:
50,4% male
49,6% female

seen during the
first decade after
operation. The
specificity

of all indices was
constantly
between 0.89 and
1.00, regardless
of the mode of
fixation of the cup.
Figure 3 (see
article) gives the
mean values. Time
trends of specificity
were slightly
negative

and, unlike
sensitivity, the
specificities of the
various

clinical indices
appeared to be
homogenous.

For the stems,
sensitivities ranged
between 0.0 and
0.57

for cemented and
between 0.0 and
0.46 for
uncemented
components. The
sensitivities of
most variables
showed

more constant
time trends

Total hip prosthesis
Authorization september 2018

183



compared with
those of the cups.
Figure 2 and Tables
Vil and VIII (see
article) give the
mean values. Most
values in the
uncemented group
had a higher
variability over
time within the
mentioned range.
The specificity of all
indices was
constantly
between 0.9 and
1.0 for both types
of

fixation. Time
trends of specificity
were also slightly
negative

and homogenous,
compared with the
sensitivities.

Figure 3 (see
article) gives the
mean values. The
variability of values
with time was
again higher in the
uncemented
group.

Predictive values
With regard to
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loosening of the
cup some

types of pain were
rarely diagnosed
and therefore
predictive

values could not be
calculated in all
cases. PPVs
increased

during the first
decade after
operation from
0.00 to 0.66.

The time-
dependent
variation was
similar for both
cemented

and uncemented
cups (see article -
Fig 4, Tables V and
VI). NPVs
decreased over
time from 1.00 to
0.86. This decrease
was

relatively constant
for uncemented
cups whereas for
cemented cups a
relatively sharp
decrease in NPV
was

observed at six
years after
operation (see
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article - Fig. 5,
Tables V and

vi).

The calculated
NPVs for loosening
of the stem from
one

to ten years were
constantly above
0.87 regardless of
the

year of follow-up
and type of fixation
of the stem. For
both

methods of
fixation, the NPV at
four years after
operation

was higher than at
eight years (see
article - Fig. 5,
Tables VI and VIlI).
PPVs varied
considerably,
especially in the
uncemented
group, and were
rarely higher than
0.5 with a slight
constant

upward trend with
time (see article -
Fig. 4, Tables VI
and VIII).

King (2004)

Type of study:

Inclusion criteria:

Describe intervention

(treatment/procedure/test):

Describe control

(treatment/procedure/test):

Length of follow-

Outcome measures

up:

and effect size

An attempt
was made to
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Retrospective
review of records

Setting:
Hospital based

Country:
Boston,

Massachusetts,
United States

Source of
funding:

The authors did
not receive
grants or outside
funding in
support of their
research or
preparation of
this manuscript.
One or more of
the authors
received
payments or
other benefits or
a commitment or
agreement to
provide such
benefits from a
commercial
entity (DePuy, a
Johnson and
Johnson
Company). No
commercial
entity paid or

Retrospectively
reviewed the records of
161 patients with a total
of 200 consecutive toal
knee replacements
perfomed between April
1996 and July 1997 by
the same surgeon with
the same prosthesis (PFC
Sigma; DePuy, Warsaw,
Indiana).

All of the operations
were performed at one
of two hospitals,

and all follow-up
examinations were
conducted at the same
office. For the purposes
of this study, we defined
patients as

not having returned for
follow-up if they had had
no contact

of any type with their
surgeon beyond six
months after the

date of the surgery.

Exclusion criteria: -

N total at baseline: 161
patients

Important prognostic
factors?:
Age + SD:

Returned for follow-up after
total knee arthroplasty

Patients who had been
returning for follow-up
appointments

were evaluated in the same
fashion. If the patient had
already returned for a
follow-up appointment at a
minimum

of five years, the Knee
Society pain and function
scores were

determined from the chart.
If the patient had been
keeping

follow-up appointments but
had not yet returned for the
fiveyear

evaluation, he or she was
contacted by one of the
authors, who administered
the pain and function
components

of the Knee Society Clinical
Rating System in a
telephone

interview. The scores were
compared with the
preoperative

values recorded in the
chart. All patients who had
not yet returned

for a clinical evaluation at a
minimum of five years

Not returned for follow-up
after total knee arthroplasty

Patients who had not returned
for follow-up were evaluated by
one of the authors (A.S.M.),
who had not been involved in
their care. The evaluation was
carried out by means of a
telephone interview, during
which the patients were asked
about the status of the knee
prosthesis, the reason that they
did not return for follow-up, and
whether a different surgeon had
been evaluating or treating the
knee. A patient who gave more
than one reason for not
adhering to the recommended
follow-up regimen was asked to
identify which reason he or she
considered to be primary.
Scores for the pain and function
components of the Knee Society
Clinical Rating System were
determined on the basis of this
telephone interview and were
compared with the preoperative
values recorded in the patient’s
chart. Patients were educated
about the importance of the
recommended follow-up
regimen. All patients were
asked to schedule an
appointment for complete
physical examination

The minimum
duration of
follow-up was
five years (mean,
64.0 months;
range, sixty to
secenty-three
months).

Loss-to-follow-
up:

Control group:
seven patients (8
knees) had died
of unrelated
causes.
Intervention
group: ten
patients (11
knees) had died
of unrelated
causes

(include 95%Cl and
p-value if
available):

None of the
patients who had
not returned for
follow-up

had required
additional surgery
on the knee; six
patients who

had returned for a
follow-up
evaluation at a
minimum of five
years had required
additional surgery
on the knee. This
difference

was not significant.
The reasons for
additional surgery
included

late infection (two
patients),
arthroscopic
manipulation
(two),
synovectomy with
exchange of the
polyethylene liner
because

of recurrent varus
deformity (one),
and excision of a
lateral

locate
patients who
had not
returned

for follow-up
ata
minimum of
five years by
using their
last known
contact
information
or the last
known
information
on their next
of kin. When
a patient
could not be
located with
use of this
information,
a series of
searches of
free, readily
available
Internet
databases
was carried
out with use
of the
patient’s
most recent
demographic
information
as a starting
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directed, or Control: mean age at were asked to return for and radiographs. joint line cyst point (see
agreed to time of surgery was 71.3 | clinical and radiograph (one). article).
pay or direct, any | years (range 44 to 83) examination. When a
benefits to any Intervention: mean age patient had been keeping Both the patients
research fund, at the time of surgery the prescribed follow-up who had returned
foundation, was 68.1 years (range 40 | appointments but had not for follow-up and
educational to 84) yet returned for the five- those who had not
institution, or year followup evaluation had a significant
other charitable Sex: and could not be contacted improvement in
or nonprofit Control: nine (30%) of with use of the last known the postoperative
organization the patients were male contact information in the scores for the pain
with which the Intervention: 54 (30%) chart, an attempt was made and
authors are were male to locate that patient with function
affiliated or use of the standardized components of the
associated. Weight: Internet search algorithm Knee Society
Control: mean weight at | employed for the patients Clinical Rating
time of surgery was 82.0 | who had not returned System
kg (range 52 to 11) for follow-up. compared with the
Intervention: mean preoperative
weight 79.0 kg (range 30 values (p <0.0001).
to 130) There was no
significant
No significant difference in the
differences in baseline pain and function
sex, diagnosis, deformity scores at a
(varus or valgus), or minimum of five
weight. years between the
patients who
The patients who had had and those who
not attended had not attended
follow-up follow-up
appointments tended to appointments.
be older at the time
of the surgery than Two patients who
those who had had not returned
atten_ded follow-up for follow-up
appointments and appointments and
more of them had died
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four who had
returned reported
that they were
dissatisfied with
the knee
replacement (p =
0.25). Of the two
dissatisfied
patients who had
not returned for
follow-up
appointments, one
had bilateral
osteoarthritis of
the knee and
complained of a
limb-length
discrepancy
following
correction of a
large varus
deformity in one of
the knees. The
other patient
complained of
residual stiffness
one month after
the surgery and did
not return for
follow-up again.

Notes:

1. Prognostic balance between treatment groups is usually guaranteed in randomized studies, but non-randomized (observational) studies require matching of patients between
treatment groups (case-control studies) or multivariate adjustment for prognostic factors (confounders) (cohort studies); the evidence table should contain sufficient details on
these procedures.

2. Provide data per treatment group on the most important prognostic factors ((potential) confounders).

3. For case-control studies, provide sufficient detail on the procedure used to match cases and controls.

4. For cohort studies, provide sufficient detail on the (multivariate) analyses used to adjust for (potential) confounders.
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Risk of bias table for intervention studies (observational: non-randomized clinical trials, cohort and case-control studies)

Research question: What are the (un)favourable effects of routine follow-up in patients that underwent a total hip arthroplasty?

Study reference

(first author, year of
publication)

Bias due to a non-representative or ill-
defined sample of patients?*

(unlikely/likely/unclear)

Bias due to insufficiently long, or
incomplete follow-up, or differences in
follow-up between treatment groups??

(unlikely/likely/unclear)

Bias due to ill-defined or inadequately
measured outcome ?3

(unlikely/likely/unclear)

Bias due to inadequate adjustment for all
important prognostic factors?*

(unlikely/likely/unclear)

knee replacements performed between
1996 and July 1997 by the same surgeon
with the same prosthesis were selected.
However, it is not stated if a preselection is
made of all the knee replacements
performed by the surgeon)

returning to the follow-up appointments
differ between the two groups)

Christensen (2013) Unlikely (all THA patients Aug-Nov 2009) Likely (follow-up too short) Unclear Unclear
Roder (2003) Not applicable Unclear Unlikely Likely (only age and gender)
King (2004) Unclear (It is written in the study that total | Unclear (it is unclear if the reasons for (not) | Likely (outcome assessors were notblinded) | Likely (no multivariate statisitical analysis

done)

1.  Failure to develop and apply appropriate eligibility criteria: a) case-control study: under- or over-matching in case-control studies; b) cohort study: selection of exposed and unexposed from different

populations.

2.  Biasis likely if: the percentage of patients lost to follow-up is large; or differs between treatment groups; or the reasons for loss to follow-up differ between treatment groups; or length of follow-up

differs between treatment groups or is too short. The risk of bias is unclear if: the number of patients lost to follow-up; or the reasons why, are not reported.

3.  Flawed measurement, or differences in measurement of outcome in treatment and control group; bias may also result from a lack of blinding of those assessing outcomes (detection or information bias).
If a study has hard (objective) outcome measures, like death, blinding of outcome assessment is not necessary. If a study has “soft” (subjective) outcome measures, like the assessment of an X-ray,
blinding of outcome assessment is necessary.

4.  Failure to adequately measure all known prognostic factors and/or failure to adequately adjust for these factors in multivariate statistical analysis.
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Search strategy

Database | Search terms Total
Medline 1 Arthroplasty, Replacement, Hip/ or Hip Prosthesis/ (35016) 197
(OVID) 2 arthroplasty/ or arthroplasty, replacement/ or joint prosthesis/ or metal-on-
metal joint prostheses/ or "Prostheses and Implants"/ or (arthroplast* or
replacement*® or prosthes#s).ti,ab,kf. (359486)
2010-mei 3 hip/ or hip joint/ or hip.ti,ab. (125243)
2017 4 2 and 3 (41024)
5 1or4(49819)
6 (THA or THAs or THP).ti,ab,kf. (19081)
Engels 7 5 or 6 (62679)

examination in the diagnosis of loosening of components in total hip arthroplasty.m_titl.
(1)

11 ("clinical follow-up" or "pre-planned follow-up" or "clinical examination" or
((clinical or radiological) adj (surveillance or monitoring)) or "Routine follow-up"
or "office visits after total" or "follow-up care" or (follow-up adj3 after adj3
total) or ("follow-up model*" or '"outpatient follow-up" or "care
pathway*")).ti,ab,kf. (64024)

12 exp *diagnostic imaging/ or dg.fs. or (imaging or radiolog* or mri or CT or
tomograph*).ti,kf. or follow-up.ti. or complications.fs. or (loosening or revision
or wear or outcome or follow-up).ti,ab,kf. or ((failed or failure) and (prosthes*
or arthroplast*)).ti,ab,kf. or exp Prosthesis Failure/ (4442381)

13 7 and 11 and 12 (471)

14 limit 13 to yr="2010 -Current" (218)

15 "26850425".ui. (1)

16 14 and 15 (1)

17 8 and 13 (5)

18 8not 17 (2)

19 remove duplicates from 14 (212)

20 limit 19 to (dutch or english or german) (197)

Exclusion table
Table Exclusion after reading full text
Author and year | Reason for exclusion
Bitsaki, 2017 About costs of mobile based healthcare combined with follow-up
Bolz, 2008 About costs and use of a PA
Marsh, 2014 Compares web-based follow-up with in-person follow-up
Meding, 2013 About knees
Kesterke, 2014 About PROMS and time investment of filling out a paper and digital questionnaire
Rolfson, 2011 Compares questionnaire on internet with paper version
Van Eck, 2014 Comment on Marsh, 2014
191
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6.2 Hematogenous infection

The working group refers to the module ‘Antiboticaprofylaxe bij tandheelkundige
ingrepen bij patiénten met een gewrichtsprothese’ Guideline ‘Antibioticaprofylaxe bij
gewrichtsprothese’) for recommendations about the indication of antibiotic prophylaxis
in patients having a hip prosthesis who underwent a dental procedure
https://richtlijnendatabase.nl/richtlijn/antibioticaprofylaxe bij gewrichtsprothese/antib
ioticaprofylaxe bij gewrichtsprothese.html
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Module 7 Pre- and postoperative physical therapy

See for complete guideline ‘KNGF-richtlijn Artrose heup-knie’:
https://www.kngf.nl/vakgebied/vakinhoud/richtlijn-artrose-heup-knie.html

The most important recommendations for pre- and postoperative physical therapy in
clinical practice are described below.

7.1 Pre-operative physical therapy

Recommendations
Consider to refer patients with an increased risk on delayed recovery to pre-operative
exercise therapy, consisting of muscle strength training, aerobic training and
functional training.

Consider to refer patients without an increased risk on delayed recovery to pre-
operative exercise therapy which is limited to learning (and monitoring on execution)
exercises which could be executed by the patient independently and to teaching
patients how to use a walking aid postoperatively, if necessary.

Aanbevelingen

Overweeg om patiénten met een verhoogd risico op vertraagd herstel te verwijzen
naar pre-operatieve oefentherapie, bestaande uit spierkrachttraining, aerobe training
en functionele training.

Overweeg om patiénten zonder verhoogd risico op vertraagd herstel te verwijzen naar
pre-operatieve oefentherapie welke beperkt is tot het aanleren (en monitoren op de
uitvoering) van oefeningen die de patiént zelfstandig uitvoert. Leer tevens alle
patiénten een loophulpmiddel te gebruiken indien dat nodig is tijdens de
postoperatieve fase.

See: KNGF-richtlijn Artrose heup-knie, Praktijkrichtlijn, Therapeutisch proces, C.2.2,
pagina 12
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7.2 Post-operative physical therapy

Recommendations

Refer patients with an increased risk on delayed recovery and/or with post-operative
complications preferably to post-operative exercise therapy, consisting of muscle
strength training, aerobic training and functional training.

Consider to refer patients without an increased risk on delayed recovery and/or
without complications to post-operative exercise therapy which is limited to learning
(and monitoring on execution) exercises which could be executed by the patient
independently.

Aanbevelingen

Verwijs patiénten met een verhoogd risico op vertraagd herstel en/of postoperatieve
complicaties bij voorkeur naar postoperatieve oefentherapie, bestaande uit
spierkrachttraining, aerobe training en functionele training.

Overweeg om patiénten zonder verhoogd risico op vertraagd herstel en/of zonder
postoperatieve complicaties te verwijzen naar oefentherapie welke beperkt is tot het
aanleren (en monitoren op de uitvoering) van oefeningen die de patiént zelfstandig
uitvoert.

See: KNGF-richtlijn Artrose heup-knie, Praktijkrichtlijn, Therapeutisch proces, C.2.3,
pagina 12
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Module 8 Place and organization of fast track treatment

Research question
When is fast track surgery indicated and what measures in the organisation of fast track
are required for a safe and satisfying result?

Uitgangsvraag
Wanneer is er een indicatie voor fast-track-behandeling en aan welke voorwaarden moet
de organisatie voldoen?

Introduction

In the past decades, fast track programmes have successfully been introduced in
orthopaedics. A combination of organisational and medical improvements in peri-
operative protocols has led to an enhanced recovery of patients after total hip
arthroplasty (THA), lowering morbidity and mortality.

Search and select
No systematic literature review was performed for this question. The recommendations
are based on an exploratory search and the expert opinion of the working group.

Literature summary
No systematic literature review was performed for this question.

Results
No systematic literature review was performed for this question.

Conclusions
No systematic literature review was performed for this question.
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Considerations

Outpatient surgery

The high-volume centre RCT by Goyal, (2017) evaluated 220 patients who had total hip
arthroplasty (THA) surgery between July 2014 and September 2015. Patients were
randomised between outpatient surgery (discharge planned on the same day as surgery)
and inpatient surgery (discharge planned after an overnight stay). Primary endpoints were
postoperative pain, peri-operative complications and healthcare provider visits (re-
admission A&E or physician’s office) and relative work effort for the surgeon’s office staff.
There was no significant difference in pain on the day of surgery and after 4 weeks, but
on the first day after surgery outpatients reported more pain than inpatients. After 4
weeks, Harris Hip Scores showed no difference between the two groups. Of the 112
patients randomised to outpatient surgery, 85 (76%) were discharged as planned. Of the
remaining 27 patients, 26 were discharged after one night in the hospital and one was
discharged after two nights. Of the 108 patients randomised to inpatient surgery, 81 (75%)
were discharged as planned. There was no difference in the number of re-operations,
hospital re-admissions without re-operation, A&E visits without hospital re-admission, or
acute office visits. Goyal (2017) concludes that outpatient THA can be implemented in a
defined patient population. Because 24% (27 of 112) of patients planning to have
outpatient surgery could not be discharged on the same day, facilities to accommodate
an overnight stay should be available Goyal, (2017).

The prospective two-centre cohort study of Gromov (2017) reports on the feasibility of
outpatient THA (and total knee arthroplasty (TKA)) in unselected (consecutive patients
referred to orthopaedic surgeons in a hospital for THP without any selection) patients. Of
the 557 patients, 304 were THA and 253 were TKA. Of the 304 THA patients who were
referred to the participating surgeons during the study period, 55% were potentially
eligible for outpatient surgery. 34 patients were excluded for the reason of living alone.
Of the remaining 133 patients, 47 (35%) were discharged on the actual day of surgery
Gromov, (2017).

Fast track

Jgrgensen (2017) describe the results of a prospective observational study in 13,775
consecutive THA (N=6553) and TKA (N=7222) patients with similar fast-track protocols and
a median length of stay of 2 days. Of a total of 44 deaths (30 THA/ 14 TKA) (0.3%), 28 (20
THA/ 8 TKA) (0.2%) were found to have a certain or probable relation with surgery and
were considered as surgery-related. Surgery-related deaths were more common after
THA than TKA (0.3% versus 0.1% P = 0.044), occurred after median 14 days and 19 of 28
were between day 0 to 30. The most common initial organ dysfunction for surgery-related
deaths was pulmonary (6/28) and gastro-intestinal (6/28), while the most commonly
reported causes of death were pulmonary (9/28) and cardiac events (6/28) Jgrgensen
(2017).

Thrombo-embolic events (TEE) are serious complications after total hip (THA) and knee
arthroplasty (TKA), with reported in-hospital incidences of about 0.5 to 1% for venous
thrombo-embolic events (VTE) and 0.2% for myocardial infarctions (Ml) and stroke with a
traditional protocol Jgrgensen, (2017).
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Jgrgensen (2016) describe the results of a prospective observational study in 13,775
consecutive THA/TKAs with similar fast-track protocols and a median length of stay (LOS)
of two days. "Early" TEEs (within one week of surgery) consisted of 9 (0.07%) M, 10
(0.08%) strokes, 13 (0.09%) pulmonary embolisms and 11 (0.08%) deep venous
thromboses. Jgrgensen conclude that the incidence of "early" TEEs after fast-track THA
and TKA is low. Improving peri-operative treatment of anaemia may further reduce the
number of Mls Jgrgensen (2016).

Khan (2014) compared two consecutive unselected cohorts of 1,369 THA patients and
1,631 TKA patients with a traditional protocol (2004 to 2008) with 1,256 THAs and 1,744
TKAs with an enhanced recovery protocol (2008 to 2011). The median LOS in the
enhanced recovery group was reduced (3 days versus 6 days; p = 0.01). Blood transfusion
rate was also reduced (7.6% versus 23%; p <0.001), as was return to theatre rate (p =
0.05). Myocardial infarction at 30 days (0.4 versus 0.9%, p=0.03) and mortality at 30 days
(0.2 versus 0.5%, p=0.03) was lower in the enhanced recovery group, mortality at 90 days
was not significantly different (0.5 versus 0.8%, p=0.1). Other outcomes showed no
significant difference. Khan (2014) conclude that the enhanced recovery programme has
achieved a statistically significant reduction in LOS and in cardiac ischaemic events for
patients, with a near-significant decrease in return to theatre and in mortality rates.

Summarizing
The narrative review by Hansen (2017) summarises literature and provides insights into

fast track surgery in THA. Fast track surgery in THA resulted in a reduction in postoperative
LOS, shorter convalescence and rapid functional recovery without increased morbidity
and mortality. According to Hansen, fast-track THA surgery now works extremely well in
the standard THA patient. However, all patients are different and fine-tuning of the
multiple areas in fast-track pathways to get patients with special needs or high co-
morbidity burden through a safe and effective fast-track THA pathway is important.
Hansen provides an overview of possible pre-operative and peri-operative optimisations.
These include patient information and teaching, an opioid-sparing pain and anaesthetic
protocol and mobilisation on the day of surgery.

Another narrative review by Galbraith (2018) concluded that pre-operative education
programmes, outpatient consultation, pre-anaesthetic assessment, pre-procedural
physiotherapy, day-of-surgery admission, pre-operative medications, type of anaesthesia,
blood loss reduction protocols, multimodal analgesia delivery, day-of-surgery
mobilisation, thrombo-embolic prophylaxis and ongoing rehabilitation are essential in
enhanced recovery. Galbraith also concluded that that the impact of individual variables
requires further research.

Until recently, the reports of outpatient THA have been anecdotal, single surgeon or single
institution based or with selected patient populations. However, two more recent papers
by Goyal et al. (2017) and Gromov et al. (2017) report respectively on a multi-centre
randomised trial and a multi-centre study with unselected patients (Goyal, 2017; Gromov,
2017). Both studies confirmed the feasibility of outpatient THA, although many challenges
need to be overcome before it can be defined as an established treatment option and
more widespread use recommended.
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The published studies on outpatient THA from Europe have all been from institutions that
have a well-established fast-track protocol. As a result of their programmes, these
hospitals have seen their length of stay gradually decrease to a point where outpatient
THA is feasible. For most hospitals, outpatient THA surgery should not be a goal in itself,
but should rather be the result of a successful, already implemented fast-track
programme based on the concept “first better — then faster.”

Recommendations

A fast-track program is preferred after a total hip arthroplasty, under the condition that
the fast track program includes:

e patient information and teaching;

e opioid-sparing pain and anaesthetic protocol;

e blood loss reduction protocols and thrombo-embolic prophylaxis (tranexamic

acid);

e mobilisation on the day of surgery;

e standardized hospital discharge (including ADL);

e and if required ongoing rehabilitation.

A fast-track program needs to be designed taking in to account fragile patients, based on
the concept “first better — then faster”.

Aanbeveling

Een fast-track programma heeft de voorkeur na een total hip arthroplasty, onder
voorwaarde dat er een protocol is waarin is opgenomen:

goede voorlichting;

opioidsparend protocol voor anesthesie en pijbestrijding (opioidsparend);
maatregelen om bloedverlies te beperken (tranexaminezuur);

mobilisering op de dag van de operatie;

gestandaardiseerde ontslagcriteria (waarin opgenomen ADL);

en desgewenst een individueel revalidatietraject.

Een fast-track programma kan worden toegepast bij standaard THP’s, onder voorwaarde
dat er een protocol is waarin is opgenomen goede voorlichting, juiste pijnmedicatie,
maatregelen om bloedverlies te beperken, mobilisering op de dag van de operatie,
gestandaardiseerde ontslagcriteria (waarin opgenomen ADL) en desgewenst een
revalidatietraject.

Een fast-track programma dient rekening te houden met fragiele patiénten onder het
motto “first better — then faster”.
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Appendixes module 8

Validity and maintenance

Module | Party Year of Next Frequency Which Important factors
in authorization | assessment | of party/parties that might lead to
control of actuality assessment monitors change in

actuality actuality recommendations

Fast NOV 2018 2023 Every five | NOV

track years

Knowledge gaps

How shoud a fast track programme be adjusted for patients with multimorbidity?

Indicator

Not applicable

Implementation plan
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Search strategy

Total hip prosthesis
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Database Search terms Total
Medline 1 xp Hip Prosthesis/ or exp Arthroplasty, Replacement, | 163
(OVID) Hip/ or hip prosthesis.ti,ab. or total hip.ti,ab. or hip
replacement.ti,ab. (47849)
2010 -
ktob 2 (fast track or fasttrack or enhanced recovery
oktober program).ti,ab,kw. (3189)
2017 3 1 and 2 (156)
4 limit 3 to (dutch or english) (149)
5 limit 4 to yr="2010 -Current" (139)
=139 (130 uniek)
Embase ('total hip prosthesis'/exp OR 'hip arthroplasty'/exp OR 'hip
(Elsevier) prosthesis':ab,ti OR 'total hip':ab,ti OR 'hip replacement':ab,ti)
AND ('fast track':ab,ti OR fasttrack:ab,ti OR 'enhanced recovery
program'/exp OR 'enhanced recovery program':ab,ti)
AND ((dutch)/lim OR (english)/lim) AND (2010-2017)/py
= 147 (146 uniek)
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Module 9 Organisation of the care surrounding frail elderly people who are eligible for a
total hip arthroplasty

Research question
How to organise the care for frail elderly people who are eligible for a total hip
prostheses?

Uitgangsvraag
Hoe moet de zorg georganiseerd worden voor kwetsbare ouderen die een totale
heupprothese ondergaan?

Introduction

In the next decades, the total number of elderly people in society will increase, as well as
the life-expectancy, leading to more and more of the “oldest old”. Elderly people are more
active than they used to be in the past and will probably ask for hip arthroplasty at more
advanced ages. A substantial part of the patients above the age of 70 years will be “frail”
(due to co-morbidity, polypharmacy and cognitive disturbances) so specific considerations
have to be taken into account on the one hand to avoid the need for joint arthroplasty
surgery and on the other hand, when this is indicated to minimise the length of stay in the
hospital, to reduce the risk of complications and minimise the functional decline and the
duration of rehabilitation.

In addition to the joint problems, elderly people often have additional diseases, id est
diabetes and cardiovascular diseases. Nearly 70% of the Dutch elderly aged from 65 to 79
years have serious, life-shortening co-morbidities when they attend the out-patient clinic.
Above the age of 80 years this figure rises to almost 80% Piccirillo, (2008). Co-morbidity
influences the chance of success of an operation, the length of stay in the hospital and the
duration of the period of rehabilitation. Patients with cognitive disturbances and/or
sensory deprivation have a greater chance of serious delirious episodes postoperatively.
The presence and extent of co-morbidity can thus influence the choice of treatment and
therefore personalised care adjusted to the frail elderly is needed.

Frailty increases with age: in the age group of 65 to 69 years about 4% can be considered
frail; 7% from 70 to 74 years of age; 9% from 75 to 79 years of age; 16% from 80 to 84
years of age; and 26% above the age of 85 years Clegg, (2013). In the year 2010, it was
estimated that there were around 690,000 frail persons in the age range of 65 years and
older in the Netherlands and - based on a demographic estimation - the number of frail
elderly will increase by another 470,000 people to a total of 1,160,000 persons in the year
2030 van Campen, (2011).

Search and select
No systematic literature review was performed for this question.

Literature summary
No systematic literature review was performed for this question.
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Results
No systematic literature review was performed for this question.

Conclusions
No systematic literature review was performed for this question.

Considerations

In addition to the choice of treatment, there are other important aspects that play a part
in the performance of treatment of vulnerable elderly people. This concerns the concept
of frailty. This is a condition associated with an increased risk of loss of function and which
is distinguished from aging, constraints and multi-morbidity (NVKG, 2010).

The geriatric patient distinguishes himself from other patients through (NVKG, 2010):

. a (greater risk of) frailty or ”“the uncertain physical, psychological and social
equilibrium”;

° usually a higher age;

. Ilinesses and / or handicaps associated with high age;

. the inter-acting multi-morbidity;

. the bigger (inter-)individual variability;

. they often prefer improvement of self-reliance, mobility and quality of life instead
of extension of life.

So, in the category of patients with osteoarthritis of the hip there must be specific
attention for:

. functioning in general and self-reliance;

. complications or diseases, which present themselves through geriatric syndromes
(delirium, falling);

. a decreased amount of social support;

° a decreased awareness of problems by the patient due to cognitive impairment or

visual impairment during the treatment;
° polypharmacy.

In summary, it is important — in addition to the orthopaedic problem - to judge the extent
of vulnerability of the person in question. The complexity of co-morbidity, polypharmacy
and cognitive disturbances emphasises the importance of co-operation between the
orthopaedic surgeons and geriatricians when setting the operation indication (or rejecting
it). This can be done by selecting specific patient categories for more intensive peri-
operative guidance by a geriatric team or a generalistic medical specialist with experience
in elderly care.

The Comprehensive Geriatric Assessment (CGA) should be used to judge the frailty of a
patient. Tools for screening might possibly give an indication of vulnerability, but are
unable to screen adequately and give a competent advice. The CGA is an extensive clinical
geriatric examination, defined as a "multidisciplinary research that identifies and explains
the multiple problems of an elderly as much as possible, examines a patient’s abilities and
needs, in order to achieve a coordinated and comprehensive care plan for the individual".
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A CGA has an added value with regard to vulnerable older people, especially in the areas
of survival, quality of life, self-reliance and institutionalisation.

Screening lists are available for the various domains within the CGA. Some of these lists
screen for vulnerability or risk of functional decline (i.e. the ISAR-HP), others focus more
on geriatric syndromes, such as a delirium risk assessment or the Patient Safety
Management System (“Veiligheidsmanagementsysteem”) criteria (VMS-criteria screening
bundle). The latter looks at four domains: delirium, risk of falling, malnutrition and
functionality.

A CGA is not required for every elderly patient. It is advised to initially perform a screening
for vulnerability in patients 70 years and older. Almost all hospitals in the Netherlands
have implemented the screening according to the VMS criteria screening bundle. This
screening is preferably done when the indication for hip arthroplasty therapy is set and
can be performed during pre-operative screening (POS) in an outpatient clinic setting
(NVKG, 2013; Partridge, 2014).

Itis of great importance that screening for frailty takes places systematically. Additionally,
on indication, judgement by a geriatrician should be performed. In case of positive
screening, it is useful to refer the patient pre-operatively to the outpatient clinic for
further assessment by a CGA. Based on the outcome of the CGA, a programme can be
drawn up. Pre-operative and peri-operative recommendations (id est prevention of
delirium) can be given and advice about the care after the hospital admission. In the case
of frail elderly people with a high risk of (geriatric) complications, structural co-treatment
between the orthopaedic surgeon and the geriatrician should be considered. Then, the
geriatrician is jointly responsible for ensuring that good protocols are in place to use
geriatric expertise.

In short, the orthopaedic surgeon sets the indication for the treatment, the
anaesthesiologist assesses the operation risk and the clinical geriatrician maps the
vulnerability and co-morbidity. In the majority of patients, the attention of the
orthopaedic surgeon and the anaesthesiologist before an operation is sufficient. All
persons 70 years and older should be screened. In case of positive screening (id est:
increased vulnerability, possibly frailty) there is an indication for additional screening
according to a comprehensive geriatric assessment to map frailty, co-morbidity and
possible contra-indications and give advice leading to a better outcome.

Recommendation

Screen all patients 70 years and older on frailty using a validated tool (in the Netherlands
possibly the VMS-criteria screening bundle).

In case of positive screening, pre-operative judgement is recommended by means of a
comprehensive geriatric assessment by a medical specialist with competency in geriatric
medicine.
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Aanbeveling

Screen alle patiénten 70 jaar en ouder op kwetsbaarheid met behulp van een gevalideerd
instrument (bijvoorbeeld de VMS-screeningsbundel).

Laat patiénten die positief screenen op kwetsbaarheid preoperatief beoordelen door
middel van een comprehensive geriatric assessment door een medical specialist met
expertise op het gebied van geriatrie.

Literature

Campen C van. Kwetsbare ouderen. Rapport van het Sociaal en Cultureel Planbureau, Den Haag 2011. Link:
http://www.scp.nl/Publicaties/Alle_publicaties/Publicaties_2011/Kwetsbare_ouderen 2011.

Clegg A, Young J, lliffe S, et al. Frailty in elderly people. Lancet, 381, 752-762. Erratum in: Lancet 2013;382:1328.
PubMed PMID: 23395245.

Nederlandse Vereniging voor Klinische Geriatrie (2010). Richtlijn Comprehensive Geriatric Assessment. Link:
http://richtlijnendatabase.nl/richtlijn/comprehensive_geriatric_assessment_cga/risicofactoren_functione
le_achteruitgang_cga.html. 2010.

Nederlandse Vereniging voor Klinische Geriatrie (2013). Addendum Comprehensive Geriatric Assessment bij
consult en medebehandeling. Link:
http://www.kwaliteitskoepel.nl/kwaliteitsbibliotheek/richtlijnen/addendum-comprehensivegeriatric-
assessment-bij-consult-en-medeb.html. 2013.

Partridge JS, Harari D, Martin FC, et al. The impact of pre-operative comprehensive geriatric assessment on
postoperative outcomes in older patients undergoing scheduled surgery: a systematic review. Anaesthesia
2014;5 69(51):8-16. PubMed PMID: 24303856.

Piccirillo JF, Vlahiotis A, Barrett LB, et al. The changing prevalence of comorbidity across the age spectrum. Crit Rev
Oncol Hematol 2008;67:124-132. PubMed PMID: 18375141.

Rapport ‘Ouderdom komt met gebreken’. Gezondheidsraad. 2008.

205
Total hip prosthesis
Authorization september 2018



Appendixes module 9

Validity and maintenance

surrounding

frail  elderly
people who
are eligible

for a total hip
arthroplasty

Module Party Year of Next Frequency Which Important factors
in authorization | assessment | of party/parties | that might lead to
control of actuality | assessment | monitors change in

actuality actuality recommendations

Organisation NVKG 2018 2023 Eens in de | NVKG -

of the care vijf jaar

Knowledge gaps
What are the outcomes of total hip arthroplasty in patients with cognitive impairment?
How to measure frailty?

Which scales are preferable to measure frailty?

Implementation plan

Total hip prosthesis
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Recommen | Time Expected | Conditions Possible Actions Reponsibi | Other
dation needed for effects on | for barriers to for lity for remarks
implementa | costs implemen- implementat | implemen | these
tion: tation ion? tation? actions?®
<1year,
1to 3 years
or
>3 years
All <1 year Unknown | n.a. n.a. n.a n.a. Is
already
imple-
mented
in most
hospitals
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