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Abstract

Background

The HIV burden in South Africa is high. HIV-positive patients are at risk of developing avascular
necrosis of the femoral head, necessitating total hip arthroplasty (THA) at a relatively young
age. The primary aim of this study was to investigate the relationship between HIV infection
and the risk of periprosthetic joint infection (PJI) in young adults following total hip replacement.
Secondly, we aimed to evaluate the association of HIV infection with venous thromboembolic
events, reoperation and revision surgery.

Methods

We undertook a retrospective cohort study involving patients under the age of 55 years who
underwent THA between 2009 and 2016 at a tertiary level arthroplasty unit. In total, 290 cases
in 213 patients were analysed, with 77 patients requiring bilateral THA. The median age of
patients was 43 years (interquartile range [IQR] 39-48, range 26-54 years). Sixty-two per cent
of patients were HIV positive (n=180) with a median CD4 count of 520 cells/mm? (IQR 423-659,
range 238-1308 cells/mm?). Seventy-eight per cent (n=141) of the HIV-positive patients were
on antiretroviral medication before surgery. Aimost all cases performed in the HIV-positive group
were for avascular necrosis (n=178, 99%).

Results

At a median follow-up of four years (range 2—-10) there were no revisions in either group. The
incidence of PJI was 1.1% in the HIV-positive group vs 0.9% in the HIV-negative group. The
odds ratio for the development of PJI in HIV-positive patients was 1.22 (95% CI 0.11 to 13.67,
p=0.869). There was no association between the CD4 count of HIV-positive patients and the
development of PJI (p=0.171). There was no difference in the rate of venous thromboembolic
events between the HIV-positive and HIV-negative groups (4% vs 6%, p=0.340).

Conclusion

We report on a cohort of young adult patients who underwent THA. Patients living with HIV
infection were not found to be at increased risk for PJI following THA, when compared to HIV-
negative patients. The premise that HIV infection increases the risk for PJI following THA remains
to be substantiated. This study was underpowered in terms of the primary outcome measure and
larger studies are required to verify these findings.

Level of evidence: Level 4
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Introduction

The burden of HIV infection in South Africa in general, and in
KwaZulu-Natal in particular, is high. Hip disease (avascular
necrosis) associated with HIV infection is common, and patients
present at a relatively young age requiring total hip arthroplasty
(THA).

Although THA is a well-established surgical procedure with
excellent outcomes reported in the treatment of advanced hip
disease, there is scant information on the outcomes in HIV-
positive patients, and controversy remains regarding the risks
of complications, specifically periprosthetic joint infection (PJI).!
Current literature is contradictory, and studies lack long-term
follow-up. Most reports emanate from high-income countries, and
these results may not necessarily be applicable to a developing
world setting.2® Many of the previous studies on the topic focused
on haemophilic patients and intravenous drug abusers with HIV
co-infection, the results of which may not be applicable to other
HIV-positive patients.*8

In our unit, we encounter a large number of relatively young
patients with HIV requiring total hip replacement. The subset of
younger patients requiring THA present their own challenges as
they have increased activity levels, physical demands, and need
longevity of their implanted components.

The primary aim of this study was to compare the risk of PJI
in HIV-positive and HIV-negative young adult patients, following
total hip replacement surgery. Secondly, we aimed to evaluate the
association of HIV infection with venous thromboembolic events
(VTE), reoperation and revision surgery.

Methods

We performed a retrospective cohort study. Subjects were
identified from a prospectively maintained electronic database.
All patients below the age of 55 years who received THA at our
institution between 2009 and 2016 were deemed eligible for
inclusion. Patients with less than a two-year follow-up, incomplete
data or an unknown HIV status were excluded. Patient notes were
canvassed for demographics, diagnosis, risk factors, HIV status,
antiretroviral (ARV) treatment and CD4 count, and extracted. In
terms of outcome, we recorded mortality, the development of
PJI, deep venous thrombosis or pulmonary embolism, the need
for reoperation or revision and the Merle d’Aubigné Hip Score
as recorded at six months postoperatively.® We also evaluated
radiographs for evidence of radiographic incorporation, as well as
complications such as subsidence or loosening. PJI was defined
according to the criteria provided by the International Consensus
Group.'® Superficial infection was defined as a superficial incisional
surgical site infection (SSI), as defined by the US Centers for
Disease Control and Prevention (CDC) that did not meet the
diagnostic criteria for periprosthetic infection." Deep venous
thrombosis and pulmonary embolism were diagnosed on the
basis of clinical findings along with confirmatory laboratory and
radiological findings. Reoperation was defined as any surgical
procedure necessitated by the index THA or any subsequent
reoperations, while revision implies a reoperation involving removal
and reimplantation of the acetabular cup and/or femoral stem (i.e.,
isolated acetabular liner exchange was not counted as a revision
procedure).

From the review period a total of 316 records were identified
and screened. Twenty-six patients were excluded on the basis that
their HIV status was not known, leaving 290 cases in 213 patients
included for analysis. Each THA procedure was treated as a unique
case, with 77 patients requiring bilateral THA. The median age
of patients was 43 years (interquartile range [IQR] 3948, range

26-54 years). Forty-six per cent (n=132) of cases were male, the
right side was operated in 165 cases (57%) and staged bilateral hip
replacement was required in 36 patients (14%). Avascular necrosis
(AVN) was the indication for surgery in 78% (225/290) of cases
(Figure 1) and osteoarthritis was the indication for surgery in the
remainder. In terms of additional risk factors, 21% of cases were
current cigarette smokers, 22% current alcohol users and 23%
had a history of previous corticosteroid use. Sixty-two per cent of
patients were HIV positive (180/290) with a median CD4 count of
520 cells/mm? (IQR 423-659, range 238-1 308 cells/mm?3). The
majority of these patients 78% (n=141) were on ARV medication
prior to the THA. Almost all cases performed in the HIV-positive
group were for AVN (n=178, 99%).

A standard preoperative assessment protocol was used for all
patients admitted for joint replacement, irrespective of HIV status.
This included a clinical examination, standard AP and lateral X-rays,
baseline blood parameters and urine for microscopy, culture and
sensitivity. All patients who were planned for joint arthroplasty were
encouraged to undergo voluntary counselling and testing (VCT)
for HIV, but this was not deemed as mandatory. In HIV-positive
patients, a CD4 blood count was obtained. Unit protocol is to

Figure 1. Case example illustrating typical findings in a patient with
bilateral AVN

Table I: Comparison of demographic and clinical characteristics of the
HIV-positive and HIV-negative groups

. HIV-positive | HIV-negative
Characteristic n (%) n (%) m

Cases 180 (62%) 110 (38%)
G EE T EET 42(38-48) 43 (40-48)  0.115
[1QR])
Male sex 49 (27%) 83 (75%) <0.001
Left side operated 72 (40%) 53 (48%) 0.172
Bilateral THA required 54 (30%) 23 (16%) 0.009
Indication for surgery
Avascular necrosis 178 (99%) 56 (43%) <0.001
Comorbidities
Smoking 43 (24%) 18 (16%) 0.127
Chronic alcohol use 38 (21%) 24 (22%) 0.887
Corticosteroid use 37 (21%) 28 (25%) 0.332

: Pearson’s chi-squared test, unless stated otherwise; ii: Mann—Whitney test
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proceed to joint replacement only if the CD4 count is more than
350 cells/mm3; however, there were six patients in which the CD4
count was less than 350 cells/mm3 (but more than 200 cells/mm3).
Due to the severity of symptoms and the resultant incapacity, it
was decided to proceed with surgery in these few patients. Three
of these patients required bilateral THA and the lower CD4 count
was recorded at the time of the second procedure.

There were no cases performed on patients with BMI>40 kg/m?,
as this is also a unit protocol exclusion. Patients requiring bilateral
THA were staged at separate sittings. The prosthesis used was
an uncemented Corail®Pinnacle System (De Puy, Warsaw) in all
patients. The use of drains was at the discretion of the operating
surgeon. Three doses of prophylactic intravenous antibiotics were
administered in all cases postoperatively. Thromboprophylactic
therapy was initiated 12 hours post-surgery in the form of low
molecular weight heparin (40 mg enoxaparin daily) which then
converted to oral rivaroxaban 10 mg daily within two days and
was continued for a total of 14 days post-surgery. Tranexamic acid
was not used in this cohort of cases. Patients were discharged
on crutches once mobilised and were allowed to weight-bear as
tolerated. The patients were followed up clinically and radiologically
at six weeks, six months, and annually thereafter.

Statistical analysis was performed using Stata 15.0 (StataCorp.
College Station, Texas). Continuous variables were reported
as mean (+ standard deviation [SD]) if normally distributed or
median (with IQR) if skewed and categorical variables as number
and percentages, unless otherwise stated. Apart from the Merle
d’Aubigné Hip Score, all continuous variables were non-normally
distributed. Differences in continuous variables were compared
with the use of the Student’s t-test or Mann-Whitney test, as
appropriate. Categorical data were compared using the Fisher’s
exact test or the chi-squared test. The association between PJI
and HIV status was tested using binominal logistic regression
analysis. All tests were two-sided, and the level of significance was
set at p<0.05.

Results

The median follow-up was four years (IQR 2-5, range 2-10 years).
The follow-up was marginally longer in the HIV-positive group
(p=0.021). Comparative characteristics of the HIV-positive and
HIV-negative groups is provided in Table I. The HIV-positive group
also contained fewer male patients (27% vs 75%, p<0.001), more
cases with AVN (99% vs 43%, p<0.001) and more cases requiring
staged bilateral THA (30% vs 16%, p=0.009).

With regard to postoperative complications, there were six
cases of superficial wound infection (one HIV-positive patient and
five HIV-negative patients) which settled with dressings and short
courses of antibiotics. There were three cases of periprosthetic
joint infection, two of which occurred in HIV-positive patients (1.1%
in HIV-positive group vs 0.9% in HIV-negative group, Table I). The
odds ratio for the development of PJI in HIV-positive patients was
1.22 (95% CI 0.11 to 13.67, p=0.869) (Table Ill). There was no
association between the CD4 count of HIV-positive patients and
the development of PJI (p=0.171). In addition, patients who were
not on ARV medication were not more prone to PJI. All cases of PJI
were successfully treated by reoperation in the way of debridement,
irrigation, polyethylene exchange and implant retention.

One HIV-positive patient demised seven days post-surgery due
to a pulmonary embolism, which was confirmed at post-mortem.
Notably, there was no difference in the rate of VTE between the
HIV-positive and HIV-negative groups (4% vs 6%, p=0.340).

Table II: Comparison of outcome measures and follow-up in the two
groups

. HIV-positive | HIV-negative
Characteristic n (%) n (%) m

Cases 180 (62%) 110 (38%)
Complications
.Perlp'rosthetlc joint 2 (1%) 1(1%) 0.869"
infection
Aseptic loosening 0 (0%) 0 (0%) -
Venous
thromboembolism T ) Ui
Reoperation 2 (1%) 1 (1%) 1.000
Mortality 1 (1%) 0 (0%) 1.000
Follow-up duration 4 (3-6) 4 (2-5) 0.021

(median years [IQR])
PROMY (median [IQR]) 14 (13-15) 14 (13-15) 0.154i

i: Pearson’s chi-squared test, unless stated otherwise; ii: Mann-Whitney test;
iii: Binominal logistic regression; iv: Merle d’Aubigné Hip Score

Table Ill: Odds ratios for the development of complications in
HIV-positive patients compared with HIV-negative patients

0,
o Odds 9.5 &
Complication X confidence
ratio -
interval
Periprosthetic joint infection 1.22 0.11-13.67 0.869
Venous thromboembolism 0.59 0.20-1.7 0.345
Reoperation 1.22 0.11-13.67 0.869
Aseptic loosening 1 - -
Mortality 1 - -

Radiological review confirmed stem integration on all X-rays at last
follow-up with no signs of loosening or subsidence. There were
no dislocations during the follow-up period. The patient-reported
outcome, as represented by the Merle d’Aubigné Hip Score at six
months postoperatively, was similar among HIV-positive and HIV-
negative patients (p=0.154).

Discussion

South Africa has a high burden of HIV disease. Prevalence of up
to 46% in patients between the ages of 25 and 40 years has been
reported.'? Antiretroviral therapy (ART) has made a drastic impact
on adult life expectancy, with a reported increase of 17 years
from 2001 to 2014."® However, while there have been significant
improvements in survival, there remains a considerable burden
of morbidity in patients living with HIV, including osteoarticular
manifestations.

AVN of the hip is up to 40 times more likely to develop in HIV-
infected individuals compared to the general population.™ The
disease may progress faster and have more intense symptoms in
people living with HIV. It was previously thought that ART might
be associated with this increased risk; however, recent studies
have called this long-held belief into question.'® A meta-analysis
performed in 2014 reported a two-fold increase in the odds of AVN
in patients exposed to protease inhibitors.’® Conversely, a large
international cohort study found that no ARVs were associated with
osteonecrosis and that the increased risk may be related to HIV
infection itself."”

The current literature on the outcomes and complications fol-
lowing THA in patients with HIV infection is conflicting. A nationwide
survey from the USA involving 9 275 patients with HIV who
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underwent THA before 2010 showed an increased risk of both
major and minor complication in HIV patients.'® Early reports on
arthroplasty in HIV-positive patients also raised concerns about
the possible increased risk of complications, early failure and
periprosthetic infection.'9:20

The combination of these factors, namely the high prevalence
of HIV infection, an increased need for THA and the concerns
about an increased risk of PJI, along with the dearth of data from
the developing world makes this study particularly relevant in the
South African clinical setting. We found no difference in the rate
of PJI, VTE, aseptic loosening, patient-reported outcome at six
months, reoperation, revision or mortality between the two groups
at a median four-year follow-up. Notably, 78% of HIV-positive
patients were on ARV medication at the time of surgery and only
patients with an absolute CD4 count above 200 cells/mm? were
considered eligible for surgery. In addition, we found no association
between HIV-positive patients’ CD4 count or ARV status and the
development of infection.

The existing data on the infection risk in HIV-positive patients
undergoing arthroplasty is conflicting. A recent meta-analysis on
the outcome of knee and hip arthroplasty in HIV patients found
an elevated risk of complications in HIV-positive patients (relative
risk = 2.28; 95% CIl 2.14-2.43).2' However, the authors were not
able to analyse the infection risk separately due to heterogenous
reporting of data on the topic. Some of the early studies on
arthroplasty in HIV patients did have a control group.2'® Others
included patients with additional risk factors for infection like
haemophilia or intravenous drug abuse (IVDA).*® Naziri and
colleagues interrogated a large US database and found an
increased risk of ‘wound infection’ (0.7% vs 0.2%; OR 2.38; 95%
Cl 1.32-4.30)."® While the authors defined ‘implant infection’
as a minor complication, these were not reported in the results
of the study. The authors also recognised that the limitations of
their study included the fact that infections could not adequately
be assessed using the inpatient data alone and that the data was
restricted to the diagnosis recorded during the hospital stay without
providing further data relating to the long-term outcomes. While
this study, therefore, provides compelling evidence of an increased
risk of complications in HIV-infected patients, it is difficult to draw
conclusions on the association with infection specifically. In 2013
Capogna et al. suggested that the rate of early joint infection might
be lower than previously suggested.?

Our finding that HIV infection may not necessarily be associated
with an increased risk for infection is certainly not a novel one.
Graham et al. reported the outcome of 43 THAs in HIV patients
without haemophilia or IVDA and found no early or late infections
at a mean 3.5-year follow-up.® They also had no revision cases
and no signs of aseptic loosening. While a study by Brijlall also
showed good outcomes, patients were given antibiotics for an
extended period.2 Similarly, Graham et al. also routinely prescribed
long-term antibiotic cover in the form of co-cotrimoxazole.®* We
used prophylactic antibiotics for a maximum of 24 hours only. This
appears not to have been associated with an increased infection
rate, but further studies would be required to confirm this.

There are numerous other studies that have also failed to show
an increased risk of infection. Tornero et al. found no significant
difference in terms of either outcome or complications when
comparing 18 cases of THAin HIV-positive patients with those of 27
HIV-negative cases.?® Snir et al. reported one deep infection out of
41 non-haemophilic HIV-positive cases. Their study unfortunately
did not have a control group.?* Powell and colleagues analysed
their results over a 27-year period in haemophiliacs with HIV and
noted three infections per 205 joint-years in the HIV-positive group
with no increased risk for PJI.5 Falakassa et al. reported that, at
a mean follow-up of 14 months, they encountered no PJls in 31

total hip arthroplasties in non-haemophiliac patients who were all
on highly active anti-retroviral therapy (HAART).2> Wang and co-
workers also reported in no infection in ten hip, knee and shoulder
arthroplasties at an average follow-up of 38 months.?® Similarly,
Lubega and colleagues from Malawi reported no deep sepsis
among 14 HIV patients who underwent arthroplasty surgery.?”
Perhaps most striking is the systematic review by Enayatollahi and
colleagues which concluded that patients on HAART and optimised
comorbidities appear to have a lower rate of PJI.28 These results
are not dissimilar from the findings of our study.

In other orthopaedic sub-disciplines, the assumption that HIV
infection increases the risk of infection has also been questioned.
A recent meta-analysis looking at the risk of infection following
fracture surgery noted that in the era of antiretroviral therapy,
HIV-infected patients did not appear to have an elevated risk of
fracture-related infection in open or closed fractures.?®

Aside from the risk of infection, there are concerns about several
other complications related to arthroplasty in HIV-positive patients.
There is data suggesting a greater tendency to thromboembolic
phenomena in HIV-positive patients (two- to ten-fold increased
risk), with patients younger than 50 years appearing to be
particularly succeptible.®® However there are few reports from the
developing world regarding this. In our study period, one patient
demised seven days postoperatively. She had a history of treated
pulmonary tuberculosis for more than ten years previously. The
preoperative CD4 count was 944 cells/mm? and BMI was 26. She
was started on thromboprophylaxis and mobilised as per protocol
from day 1. Post-mortem results confirmed a pulmonary embolism.
The current study did not show any increased incidence in VTE
using a standardised prevention strategy.

Concerns have also been raised regarding the possibility of stem
subsidence or periprosthetic fractures related to the decreased
bone quality associated with HIV infection.’s3'32 While some
authors have opted for cemented prostheses using antibiotic-
impregnated bone cement, we opted for uncemented prostheses
in all cases.® A review of the postoperative X-rays of the hip
and pelvis in these patients showed excellent osteointegration
(Figure 2), with no signs of loosening or stem subsidence.
Radiological assessment showed no differences between HIV and
non-HIV patients. The details of these radiological features have
been published previously.®* We believe that both uncemented and
cemented stems can be used with good outcomes, although the
limitation of our relatively short follow-up needs to be kept in mind.
The choice of implants should follow the standard selection criteria
based mainly on the quality of bone of that patient.

Figure 2. Case example illustrating bilateral total hip arthroplasties with no
signs of loosening at four-year review
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There were several limitations to this study, primarily due to its
retrospective nature. The preoperative hip functional outcomes
scores were not available in some of the patients and we could
only report consistently on the six months postoperative measure.
Therefore, we are not able to make any conclusions in terms of the
functional outcome in HIV-positive versus HIV-negative patients.
Furthermore, there were insufficient data relating to risk factors
such as obesity, diabetes mellitus and nutritional status to allow
sub-group analysis. While this may be the largest cohort study of its
nature, it remains underpowered for the primary outcome measure.
With a low event rate a much larger sample size will be needed
to provide high level evidence. The relatively short median follow-
up of four years needs to be taken into account when considering
aseptic loosening and the risk of periprosthetic fractures.

Conclusion

We report on a cohort of young adult patients who underwent THA.
Patients living with HIV infection were not found to be at increased
risk for PJI following THA, when compared to HIV-negative patients.
The premise that HIV infection increases the risk for PJI following
THA remains to be substantiated. This study was underpowered
in terms of the primary outcome measure and larger studies are
required to verify these findings.
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