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in patients with systemic lupus
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analysis
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Abstract

Introduction Systemic lupus erythematosus (SLE) can lead to avascular necrosis (AVN) of the femoral head, often
requiring total hip arthroplasty (THA). However, outcomes and complications of THA in SLE patients remain unclear.
This study aims to analyze the differences in clinical outcomes and complications between SLE and non-SLE patients
undergoing THA.

Methods This study adhered to the PRISMA guidelines and was registered in PROSPERO (CRD42024564792).
Literature was retrieved from the Cochrane Library, Web of Science, PubMed, and Embase databases, supplemented
by manual searches of relevant references. Studies meeting specific diagnostic criteria were included, with eligible
study types comprising case-control and cohort studies. The intervention of interest was THA surgery, and primary
outcome measures included adverse events and clinical outcomes. Risk of bias was assessed using the Cochrane Risk
of Bias tool for randomized trials and the Newcastle-Ottawa Scale for observational studies. Statistical analyses were
performed using RevMan 5.4 software. Dichotomous variables were analyzed using relative risk (RR), while continuous
variables were assessed using the mean difference (MD) or standardized mean difference (SMD), both with 95%
confidence intervals for effect size estimation. Heterogeneity was assessed via the X test and I” statistic, with P<0.05
considered statistically significant.

Results No significant difference in Harris Hip Scores (HHS) (MD=-0.69, 95% Cl:-2.11 t0 0.73, ’=0%, P=0.34) was
observed between SLE and non-SLE patients. However, compared to non-SLE patients, SLE patients had higher risks
of prosthesis dislocation (RR=2.44, 95% Cl: 1.74 to0 3.42, ’=52%, P<0.01), wound infection (RR=2.30, 95% Cl: 1.87 to
283, 1>=0%, P<0.01), and blood transfusion (RR=2.50, 95% Cl: 2.14 to 2.92, ’=0%, P<0.01), as well as longer hospital
stays (MD=1.64, 95% Cl: 1.44 to 1.64, ’=100%, P<0.01).

Discussion In conclusion, although SLE patients show similar improvements in hip function postoperatively
compared to non-SLE patients, they face a significantly higher risk of complications, including prosthetic dislocation,
blood transfusion requirements, DVT, and wound infections. These patients also experience longer hospital stays
and slower recovery, likely due to their underlying health conditions and preoperative treatments. Personalized
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management strategies and risk assessments are crucial to minimize complications and optimize recovery outcomes
for SLE patients undergoing THA. However, the included studies exhibit significant heterogeneity, including variations
in prosthesis types, fixation methods, sample sizes, and study designs, which may introduce potential bias and affect
the generalizability of the findings. Further high-quality research is needed to address these issues.

Keywords Total hip arthroplasty, Systemic lupus erythematosus, THA, SLE

Introduction

Systemic lupus erythematosus (SLE) is a chronic inflam-
matory autoimmune disease that typically involves
multiple organs and systems, including the skin, joints,
kidneys, cardiovascular system, and central nervous sys-
tem [1]. In recent years, with advancements in diagnostic
and therapeutic techniques, as well as the widespread use
of biologics, the long-term survival rate of SLE patients
has significantly improved, with a 10-year survival rate
now exceeding 90% [2]. However, as life expectancy
increases, the incidence of chronic complications, such
as chronic renal insufficiency, cardiovascular disease, and
musculoskeletal disorders, has also risen. Among these,
avascular necrosis (AVN) of the femoral head stands out
as one of the most severe and common complications in
SLE patients, with an incidence ranging from 4-30% [3,
4]. The primary cause of AVN in SLE patients is associ-
ated with long-term use of glucocorticoids and immuno-
suppressants [5].

Kennedy et al. [2] reported that the reduction in quality
of life caused by AVN of the femoral head in SLE patients
is greater than that caused by the underlying systemic
disease itself, severely affecting daily life and functional
activities. While non-surgical management options, such
as medication adjustments, physical therapy, and joint-
preserving procedures, are often considered for early
stages of AVN, these interventions are generally less
effective in advanced stages of the disease, where sig-
nificant joint destruction has occurred. Total hip arthro-
plasty (THA) is currently considered one of the most
effective treatments for AVN and is widely applied in SLE
patients with AVN. Multiple studies have confirmed that
SLE patients undergoing THA have a higher incidence of
postoperative complications and adverse events, includ-
ing an increased risk of infections, thromboembolic
events, and poor hip function during the postoperative
recovery period, which may also contribute to an ele-
vated postoperative mortality rate in these patients [6].
However, some studies have suggested that SLE patients
undergoing THA often show favorable outcomes, with
no significant differences in hip function recovery, pain
relief, and quality of life improvements when compared
to non-SLE patients, as assessed by Harris Hip Score,
WOMAC, and SF-36 outcomes [7, 8], indicating that
some patients may benefit significantly from the proce-
dure. In this context, understanding the basic outcomes
of SLE patients undergoing THA, including functional

recovery, length of hospital stay, and adverse event rates,
is crucial for both patients and surgeons in developing
surgical and postoperative care plans [8].

In addition, previous meta-analyses mainly focused
on the impact of SLE patients on the incidence of post-
operative complications and postoperative function of
THA, without exploring clinical efficacy such as length
of hospital stay and transfusion status [9]. Therefore, this
meta-analysis aims to systematically review all relevant
literature on SLE patients undergoing THA, providing
robust evidence to assist patients and surgeons in mak-
ing informed decisions regarding surgical treatment and
postoperative care. Additionally, this study will evalu-
ate both short- and long-term quality-of-life improve-
ments in SLE patients following THA, providing valuable
insights for future clinical practice.

Materials and methods

This review follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [10-12]. This study was registered in the Inter-
national Prospective Register of Systematic Reviews
(Prospero CRD42024564792). This article is a systematic
review and meta-analysis. All the data came from the
articles that were published.

Inclusion and exclusion criteria

Inclusion criteria: ©® Study population: Patients diag-
nosed with SLE according to clinical diagnostic criteria;
the control group consists of non-SLE patients. @ Study
types: Case-control studies, cohort studies, randomized
controlled trials(RCT), Cross-sectional and registries-
based studies. @ Intervention or exposure: THA surgery.
@ Outcome measures: Wound infection, dislocation,
deep vein thrombosis (DVT), hospital stays, Harris score,
and postoperative transfusion requirements.

Exclusion criteria: ©® Studies with fewer than 10 cases
(avoid unnecessary bias); @ Duplicate publications;
® Studies where the full text is unavailable or only an
abstract is provided; @ Articles that do not provide spe-
cific data on adverse events; ® Studies not published in
Chinese or English.

Search strategy

The computer-based search was conducted in the
Cochrane Library, Web of Science, PubMed, and
Embase databases. The search period extended from the
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inception of the databases to October 2024. Addition-
ally, references of included studies were supplemented
by conducting manual searches. The search strategy
involved a combination of subject terms and free-text
terms. Supplementary Document 1 provides the com-
plete search strategy.

Data collection and analysis

Two researchers independently conducted literature
screening and data extraction based on the inclusion and
exclusion criteria, with cross-verification. In case of dis-
crepancies, a third researcher was involved for collabora-
tive decision-making. After screening titles and abstracts,
studies that potentially met the criteria underwent fur-
ther assessment of full-text content. The extraction pro-
cess included the following information: researchers,
publication date, patient age, gender, sample size, study
type, follow-up duration, and outcome indicators.

Assessment of risk of Bias

Divergences were resolved through consensus, and if
necessary, a third author was consulted for evaluation.
Risk of bias assessment for cohort studies and case-con-
trol studies utilized the Newcastle-Ottawa Scale (NOS)
[13]. The assessment included the selection of study sub-
jects (four items, 1 point each), comparability between
groups (one item, 2 points), and evaluation of outcomes
or exposure factors (three items, 1 point each), with a
total score of 9 points. The rating scale ranged from 0 to 3
points for low-quality studies, 4 to 6 points for moderate-
quality studies, and 7 to 9 points for high-quality studies.
Risk of bias analysis was conducted for RCTsusing the
assessment tool recommended by the Cochrane Hand-
book version 5.1.0 [14]. This tool encompasses seven
aspects, with bias risk categorized into three levels: low
risk, unclear risk, and high risk. If a study meets all seven
criteria, its quality level is designated as Grade A; if only
partially met, the quality level is Grade B; and if none of
the criteria are met, the quality level is Grade C.

Statistical analysis

The included literature was subjected to meta-analysis
using RevMan 5.4 software. Outcome measures in this
study encompassed both continuous and dichotomous
variables. For dichotomous variables, the relative risk
(RR) served as the summary statistic, while continuous
variables were analyzed using the mean difference(MD)
or standardized mean difference (SMD), with a 95% con-
fidence interval (CI) for effect size estimation. Heteroge-
neity among included studies was assessed using the x2
test and I” statistic. A P-value greater than 0.1 and I* less
than 50% indicated no significant statistical heterogeneity
among the studies, warranting the use of a fixed-effects
model for analysis. Otherwise, a random-effects model
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was employed. Sensitivity analysis was utilized to evalu-
ate the robustness of significant results. A significance
level of P<0.05 was considered indicative of statistically
significant differences.

Result

Study selection

A preliminary search of the databases yielded a total of
697 relevant articles. After removing duplicates using
Endnote 20 software and reviewing titles and abstracts,
20 articles were selected for full-text review. Ultimately,
9 articles were included in the final analysis. The litera-
ture screening process is depicted in Fig. 1. The NOS bias
assessment scale can be found in Supplementary Docu-
ment 2.

In terms of random sequence generation (selection
bias), most studies demonstrated a low risk of bias, with
only Schnaser [15] showing an unclear risk in this cat-
egory. Regarding allocation concealment (selection bias),
most studies indicated a low risk, but Schnaser [15] and
Viswanathan [16] were rated as having an unclear risk in
this aspect. For blinding of participants and personnel
(performance bias), the majority of studies showed a low
risk, with no other studies exhibiting a high or unclear
risk. In terms of blinding of outcome assessment (detec-
tion bias), Roberts [17] and Schnaser [15] were rated as
having an unclear risk, while all other studies demon-
strated a low risk in this category. For incomplete out-
come data (attrition bias), most studies indicated a low
risk. Regarding selective reporting (reporting bias), all
studies were rated as having a low risk. Finally, for other
biases, the majority of studies showed a low risk. The
specific details can be found in Figs. 2 and 3.According
to our statistics and calculations, the kappa statistic is
calculated to be 0.91. This indicates that the consistency
between the two screening results is at a very good level.
This result indicates that there is a high degree of con-
sistency between different screening steps in the data
screening process of this study, and the screening results
have strong reliability and stability, providing a solid data
foundation for subsequent research analysis based on the
screened data.

Study characteristics
A total of 9 articles [7, 15—-22] were included in this study.
The basic characteristics of the included literature are
presented in Table 1.

Blood transfusion need

Two studies [16, 19]compared the rate of blood transfu-
sion requirements between groups, with low heterogene-
ity observed (P=0.77, I* = 0%). A random-effects model
was used for meta-analysis. The results demonstrated a
statistically significant increase in the risk of transfusion
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Fig. 1 The literature screening process

in the experimental group compared to the control group
(RR=2.50, 95% CI: 2.14 to 2.92, P<0.001), as depicted in
Fig. 4.

DVT incidence

Four studies [17, 18, 20, 22] reported the incidence of
DVT, showing moderate heterogeneity (P=0.52, I* =
0%). Using a fixed-effects model, a statistically signifi-
cant higher risk of DVT in the experimental group was
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observed (RR=3.13, 95% CI: 1.19 to 8.22, P=0.02), as
presented in Fig. 5.

Hospital time

Two studies [16, 19] compared the mean duration of hos-
pital stay between groups, with substantial heterogeneity
(P<0.00001, I* = 100%). A random-effects model analysis
indicated that the experimental group had a statistically
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Fig. 3 Risk of bias summary

significant increase in hospital stay duration (MD =2.26,
95% CI: 0.28 to 4.25, P=0.03), as displayed in Fig. 6.

HSS scores

Three studies [7, 20, 21] evaluated postoperative Hospital
for Special Surgery (HSS) scores. No significant hetero-
geneity was noted (P=0.47, I* = 0%). Using a fixed-effects
model, the meta-analysis indicated no significant differ-
ence between groups in postoperative HSS scores (MD =
-0.69, 95% CI: -2.11 to 0.73, P=0.34), as shown in Fig. 7.

Prosthesis dislocation

Four studies [15—17, 21] examined prosthesis dislocation
rates. Heterogeneity was moderate (P=0.10, I* = 52%).
A random-effects model demonstrated a significantly
higher dislocation rate in the experimental group com-
pared to the control group (RR=2.44, 95% CIL: 1.74 to
3.42, P<0.001), as illustrated in Fig. 8.

Wound infection rates

Six studies [16-20, 22] investigated the rate of wound
infection. Low heterogeneity was observed (P=0.83,
I’ = 0%). A fixed-effects model revealed a significantly
higher wound infection rate in the experimental group
(RR=2.30, 95% CI: 1.87 to 2.83, P<0.001), as presented
in Fig. 9.

Sensitivity analysis

Due to the high heterogeneity observed in prosthesis dis-
location and hospital time across studies, we conducted
a leave-one-out sensitivity analysis for these two out-
comes. The results indicated that excluding each study
sequentially did not change the overall meta-analysis
findings for prosthesis dislocation and hospital time. This
may be attributed to variations in prosthesis compo-
nents and fixation methods among the included studies.
However, in order to eliminate relevant heterogeneity,
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Study Pub- Study Sample Age(SLE/Control) Male: Female(SLE/Control)  BMI(SLE/Control) follow-up time(SLE/ Out-
lished type size(SLE: Control) come
time control)

Zang- 2000 Co- 26:29 46.08/45.58 NA NA 5.08/4.08 HSS,

geret hort PD

al.[18] Study

Wooet 2014 Co- 13:19 413+£125/581+£104 1:18/2:17 233+29/247+27 978+50.8/81.2+30.0 HSS

al. [6] hort

Study

Roberts 2016  Co- 58:116 520+£23/503+1.38 6:52/9:105 272+08/27+06 NA PD,

etal. hort DVT,

[13] Study WI

Schnas- 2016  Co- 12555:2018567 53/66 1560: 10,995/890027:1128540 NA NA PD,

eretal hort Wi

[15] Study

Merayo- 2017 Co- 58:58/58 344+1.05/66.3+137 9:49/10:48 NA NA HT,

Chalico hort WI.

etal. Study BTR

[16]

Chenet 2020 Co- 325:325 443+120/46.1+14.0 88:237/88:237 NA NA DVT,

al. [14] hort Wi

Study
Guetal. 2021 Co- 92:92 393+13.6/41.0+14.1 18:74/1874 233+35/236+43 475+415/542+295 HSS,
7] hort DVT,
Study WI
Caietal. 2021 Co- 45:45 40.78/46.91 5:40/5:40 21/2334 733.28/703.68 DVT.
[20] hort Wi
Study

Viswa- 2023 Co- 1684:366210  57.3+14.5/659+114 175:1509/161997:204233 NA 16.7+3.0/158+24  HT,

nathan hort PD,

etal. Study W,

[19] BTR

HSS: Hospital for Special Surgery Knee Score; PD: Prosthesis Dislocation; DVT: Deep venous thrombosis; WI: Wound infection; HT: Hospital Time; BTR: blood

transfusion requirement

SLE non-SLE Risk Ratio Risk Ratio
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Total ewents 162 12762
Heterogeneity, Chif= 0.52, df= 2 (P = 0.77) F= 0% l t t J
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Chen 2020 1 324 0 328 103% 300([012, 7337
Gu 2021 g 92 4 92 B27%  2.25[0.72, 7.05] ——
Roherts 2016 3 a8 0 116 6.9% 13.88([0.73, 264.32] g
Total (95% CI) 475 533 100.0% 3.13[1.19, 8.22] -
Total events 13 4
Heterageneity: Chi : 1.30,df=2(P=052F=0% 'D_m Elf1 ] 1'I:| 1I:|EII
Testforoverall effect Z=232 (P=0.02) Favours [non-SLE] Favours [SLE]

Fig.5 DVT Incidence of SLE patients
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SLE non-SLE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C1
Merayo-Chalico 2017(1) 11.3 0.86 a8 84 02 a8 33.3% 280267, 313] u
Merayo-Chalica 2017(2) 11.3 0.86 a8 749 018 a8 33.3% 3.40[3.17, 3.63] =
Wiswanatha 2023 28 27 1684 23 25 366210 334% 0.50[0.37, 0.63] "
Total (95% CI) 1800 366326 100.0% 2.26 [0.28, 4.25] @
T

Heterogenaity: Tau®= 3.06; Chi*= B46.38, df = 2 (P < 0.00001); F= 100%
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Fig. 6 Hospital Time of SLE patients
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Zangger 2000 867 136 18 8149 17.2 19 21% 4.80[-5.06, 1466
Total (95% CI) 124 130 100.0% -0.69[-2.11,0.73]
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Fig. 7 HSS Scores of SLE patients

SLE non-SLE Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
Roherts 2016 ] a8 3 116 A.3% 3.33[0.83,13.47] N
Schnaser 2016 108 12555  B022 2018567 51.4% 2.881[2.39, 3.48] )
Viswanatha 2023 44 1684 5107 366210 420% 1.87 [1.40, 2.51] &+
Zangger 2000 2 15 0 14 1.3% 5.00[0.26, 97.70]
Total (95% CI) 14316 2384912 100.0% 2.44[1.74, 3.42] .
Total events 1449 11132
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Testfor overall effect Z=4518 (P = 0.00001) 0.01 01 ! 10 100
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Fig. 8 Prosthesis Dislocation of SLE patients

SLE non-SLE Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cai 2021 2 45 1] 45 0.6% 5.00[0.25 101.31] ’
Chen 2020 44 325 20 328 22.31% 2.20[1.33, 3.65] "
Gu 2021 4 g2 1] g2 0.6% 9.00([0.49, 164 81] *
Merayo-Chalico 2017(1) 1 58 a 58 0.6% 3.00[012, 72.158]
Merayo-Chalico 2017(2) 1 lit:] a lit:] 0.6% 3.00[0.12,72.158]
Rohers 2016 4 58 1] 116 0.4% 17.85([0.98, 325.87] *
Schnaser 2016 34 12555 2679 2018867 367% 2.04[1.46, 2.86] -
Viswanatha 2023 40 1684 3791 366210 3B.5% 229168, 3.12] &
Total (95% CI) 14875 2385471 100.0% 2.30[1.87, 2.83] *
Total events 130 G450 . .

Heterogeneity: Chi*= 3.7, df=7 (P=083) F=0%

Testfor averall effect. £=7.86 (P = 0.00001} o.01 0.1 ! 10 100
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Fig. 9 Wound Infection Rates of SLE patients

we still analyzed the articles. In the study by Roberts et  [15] demonstrated that perioperative complications were
al. [17], SLE patients had a higher incidence of compli- more common in SLE patients compared to OA patients.
cations following total hip arthroplasty (THA), primarily =~ The heterogeneity in the study likely stems from differ-
due to the common comorbidities in SLE patients and  ences in types of joint diseases (such as RA, AS, etc.) and
the use of immunosuppressive drugs, which increase treatment methods, with variations in sample size and
the risk of postoperative infections. The heterogeneity  patient conditions also potentially affecting the results.
in the study may also arise from the mismatch in sam- In the study by Merayo-Chalico et al. [19], SLE patients
ple sizes between SLE and OA patients. Schnaser et al.  exhibited a higher rate of postoperative complications,
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mainly due to immunosuppressive therapy and hetero-
geneity caused by sample size differences. Differences in
follow-up duration may also have contributed to the vari-
ations in long-term complications. The study by Zangger
et al. [21] found that SLE patients used both cemented
and uncemented prostheses, and the differences in pros-
thesis types and surgical techniques could be the main
sources of heterogeneity. The study by Viswanathan et al.
[16] indicated that SLE patients had longer hospital stays,
with a higher incidence of complications such as pros-
thetic dislocation and postoperative anemia. Heteroge-
neity factors included differences in prosthesis types and
the age and gender differences of SLE patients.

Publication bias
Due to the inclusion of fewer than 10 studies for all out-
come measures in this study, a funnel plot analysis was
not conducted.

Discussion

In this study, we compared postoperative outcomes
and complications between SLE patients and non-SLE
patients who underwent THA. Although no significant
difference was found in HHS between the two groups,
indicating similar improvements in hip function postop-
eratively, SLE patients exhibited significantly higher risks
of complications, including prosthetic dislocation, blood
transfusion requirements, DVT, wound infection, and
longer hospital stays.Firstly, SLE patients generally have
greater soft tissue laxity, a wider range of motion, and
less restriction of the femoral head [2]. Moreover, many
patients included in this study were younger than 40
years old at the time of surgery, with the youngest being
only 18. Younger patients generally have higher activ-
ity levels before and after surgery, and as they gradually
resume physical activities postoperatively, the prosthesis
may become unstable, leading to a higher risk of dislo-
cation [15]. Johannson’s review [23] also indicate that
the revision rate of surgical patients has decreased since
1990, which is related to the use of updated hip replace-
ment designs and more frequent use of non cemented
implants [24]. These factors may contribute to prosthetic
instability postoperatively, leading to an increased risk
of dislocation. Additionally, long-term corticosteroid
use causes bone loss and extensive necrosis extending to
the femoral trochanter, which may compromise the sta-
bility of the femoral components and reduce the qual-
ity of implant fixation. As a result, the risk of prosthetic
dislocation and revision surgery is significantly higher
in SLE patients compared to non-SLE patients [2, 25].
In clinical practice, it is important to carefully monitor
SLE patients postoperatively, especially those who are
younger and have higher activity levels, to reduce the
risk of prosthetic dislocation and the need for revision
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surgery. Close follow-up and tailored rehabilitation pro-
tocols may help mitigate these risks.Specifically, we ana-
lyzed the blood transfusion requirements and bleeding
risks in SLE patients following THA. It has been shown
that SLE patients are at higher risk of bleeding, which is
closely associated with platelet dysfunction, anemia, and
the use of anticoagulants [26, 27]. According to Li et al.
[4] kidney damage resulting from SLE can reduce eryth-
ropoietin (EPO) production, impairing red blood cell
production and further increasing the need for blood
transfusions postoperatively. Additionally, some studies
suggest that SLE patients may have platelet dysfunction
and/or antibodies against coagulation factors [28-30],
which can result in inadequate platelet aggregation and a
lower bleeding threshold [30, 31]. Particularly, antibodies
against coagulation factors and hematopoietic progenitor
cells may significantly increase the risk of bleeding and
anemia [28]. Furthermore, lower preoperative hemoglo-
bin levels and higher perioperative blood loss may also
serve as triggers for blood transfusions in SLE patients.

Moreover, the presence of antiphospholipid syndrome
in SLE patients increases the likelihood of thrombosis,
contributing to a higher incidence of DVTz [16]. The
findings of this study regarding the incidence of DVT are
in contrast to those of Ravi et al. [32] One possible expla-
nation for this discrepancy is that hospital stay duration
is a key factor influencing the incidence of DVT. In this
study, the hospital stay for SLE patients was significantly
longer than that reported by Ravi et al. [32], which may
account for the more pronounced difference in DVT
incidence observed here.

In terms of wound infection, SLE patients are more
prone to poor wound healing due to immune system
dysfunction, as well as the use of immunosuppressants
and corticosteroids prior to surgery. This compromised
immune function, coupled with a higher rate of blood
transfusions, increases the risk of infection follow-
ing THA [33, 34]. Zheng et al. [33] also noted that SLE
patients, due to immunosuppressive therapy and long-
term medication use, have a weaker functional status
and healing capacity, making them more susceptible to
infection. Some studies suggest that all patients in their
series were in remission at the time of surgery and did
not receive corticosteroids perioperatively, which may
have contributed to the lower incidence of complica-
tions. They proposed that if patients had not been in
remission, the complication rate would likely have been
higher. Kang further noted that, in addition to low dis-
ease activity, SLE patients were typically given more
antibiotics than the general population, which may help
reduce the risk of infection [35]. In contrast, Hanssen's
study found no significant correlation between cortico-
steroid administration at the time of surgery and postop-
erative complications [36]. Some researchers hypothesize
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that the association between systemic corticosteroids and
prosthetic joint infections could be partially attributed
to impaired wound healing, which facilitates the entry
of infectious organisms [37]. Moreover, when evaluat-
ing infection rates, it is challenging to isolate the effects
of the underlying disease from the influence of immu-
nosuppressive therapy [38]. The discrepancies between
infection rates reported in the studies included in this
systematic review and those found in other publica-
tions further emphasize the need for stronger evidence
regarding the impact of SLE on joint replacement out-
comes.Finally, due to the poorer baseline health of SLE
patients, postoperative recovery is generally slower, and
their hospital stays are longer compared to non-SLE
patients. Merayo et al. [39]. suggested that SLE patients
tend to have longer operative times, but some studies
have reported that surgeons may try to shorten the dura-
tion of surgery to reduce the risk of infection and man-
age the relatively hypercoagulable state of SLE patients,
which could potentially result in shorter operative times.
However, due to the limited number of studies on surgi-
cal duration, further high-quality research is needed to
clarify this issue.

While this study identifies several factors contributing
to the higher incidence of complications in SLE patients
undergoing THA, it is essential to critically assess the
quality of the supporting evidence. The majority of the
conclusions drawn regarding the increased risks of com-
plications such as prosthetic dislocation, bleeding, DVT,
and wound infection are based on observational stud-
ies, which inherently carry a risk of bias. For example,
the study primarily relied on data from a single center,
which may limit the generalizability of the findings to
other patient populations or settings. Moreover, potential
confounding factors such as disease severity, medication
usage, and comorbidities were not fully controlled for in
some studies, which may introduce biases in the inter-
pretation of the results.

Additionally, many of the studies referenced, particu-
larly those that discuss the impact of corticosteroids and
immunosuppressants on wound healing and infection
rates, are case reports or small cohort studies with lim-
ited sample sizes. These types of studies often lack rigor-
ous controls and randomization, which could impact the
robustness of the conclusions. To improve the evidence
quality, future research should consider using larger, mul-
ticenter, RCTs that better control for confounding factors
and offer more reliable data on the long-term outcomes
of THA in SLE patients. Furthermore, conducting sys-
tematic reviews and meta-analyses would help consoli-
date the findings from various studies and offer a more
comprehensive understanding of the risks associated with
THA in SLE patients. In conclusion, SLE patients face a
higher risk of postoperative complications and prolonged
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recovery compared to non-SLE patients. Although both
groups showed similar improvements in hip function as
measured by HHS, SLE patients require more extended
recovery periods due to their compromised health status
and the effects of preoperative medications. These find-
ings highlight the need for individualized risk assessment
and management strategies for SLE patients undergoing
THA. Tailoring interventions to address the specific risks
associated with SLE, such as prosthetic instability, bleed-
ing, and infection, is crucial to minimize complications
and promote better recovery outcomes. While further
research is needed to better understand the long-term
outcomes and refine surgical strategies for this patient
population, the current findings provide valuable insights
into the challenges faced by SLE patients undergoing
THA and emphasize the importance of personalized
care.

Limitations

This meta-analysis has several limitations. First, there was
significant heterogeneity in the types of femoral prosthe-
ses and fixation methods used across the included stud-
ies, which may affect the generalizability of the results.
Additionally, variations in sample sizes and study designs
(such as case-control and cohort studies) may introduce
bias. Some studies also did not fully account for potential
confounding factors, such as preoperative corticosteroid
use and comorbidities, which could affect the reliability
of the conclusions. Publication bias is another concern,
as studies with positive results are more likely to be pub-
lished, potentially skewing the outcomes.

Heterogeneity in the studies was also observed in differ-
ences in postoperative management and follow-up dura-
tions, which could impact complication rates and overall
outcomes. Furthermore, many of the studies relied on
single-center data, which limits the generalizability of the
findings to other patient populations or clinical settings.
Most conclusions were based on small sample sizes,
case reports, or non-randomized cohort studies, which
are limited in sample size and often lack comprehensive
control of confounding factors. Particularly, some stud-
ies primarily relied on observational data, which inher-
ently carries a higher risk of bias and often lacks rigorous
controls and randomization. Therefore, future research
should focus on large-scale, multicenter, RCTs to bet-
ter control for confounding factors and provide more
reliable data on the long-term outcomes of THA in SLE
patients. Additionally, conducting systematic reviews and
meta-analyses will help consolidate findings from various
studies and provide a more comprehensive understand-
ing of the risks associated with THA in SLE patients.



Lu et al. Journal of Orthopaedic Surgery and Research (2025) 20:381

Conclusion

Existing evidence indicates that SLE patients undergoing
THA have significantly higher risks of prosthetic disloca-
tion, blood transfusion requirements, DVT, and wound
infections compared to non-SLE patients, with longer
hospital stays. However, there is no difference between
the two groups in HHS scores. The conclusions of our
study provide some reference for clinical management
and perioperative care of SLE patients undergoing THA,
aiming to reduce postoperative complications. Future
research should focus on understanding the disease char-
acteristics of SLE in greater depth and developing tar-
geted strategies to address adverse reactions following
THA, to improve patients’ overall health and quality of
life.
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