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Abstract: Patients with sickle cell disease (SCD) undergoing total hip replacement (THR) are at substantially increased risk 

of periprosthetic joint infection (PJI) and other surgical complications due to functional asplenia, chronic inflammation, and 

perioperative sickling crises. Evidence on the efficacy of extended antibiotic prophylaxis in this high-risk population is 

limited, particularly in resource-limited tropical settings. A total of 64 SCD patients (HbSS genotype) with end-stage 

avascular necrosis of the femoral head underwent primary cementless THR via a modified lateral approach. The first 32 

patients (control group) received standard perioperative prophylaxis (intravenous vancomycin 1 g 30 min before incision 

plus three postoperative doses every 8 h). The subsequent 32 patients (extended-prophylaxis group) received the same 

perioperative regimen followed by a 5-day course of intravenous vancomycin 1g 12 hrs for 5 to 7 days. The primary outcome 

was the incidence of deep PJI within 90 days. Secondary outcomes included superficial surgical site infection (SSI), acute 

chest syndrome (ACS), vaso-occlusive crisis (VOC), and 1-year functional Harris Hip Score (HHS). Baseline characteristics 

were comparable between groups. The 90-day deep PJI rate was significantly lower in the extended-prophylaxis group 

compared with the control group (0% vs 9.4%; p = 0.04). Superficial SSI occurred in 2 patients (6.2%) in the extended group 

vs 4 (12.5%) in controls (p = 0.39). No significant differences were observed in the incidence of ACS (3.1% vs 6.2%; p = 0.55) 

or VOC (9.4% vs 15.6%; p = 0.46). One-year HHS improved significantly in both groups (from 38 ± 8 to 86 ± 6 in the 

extended group and from 36 ± 9 to 82 ± 8 in controls; p = 0.04 for between-group difference). These findings support the 

routine use of extended antibiotic prophylaxis in this high-risk population, particularly in tropical settings where infection 

risk is amplified and in optimal theatre settings. 
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I. INTRODUCTION 
 

Total hip replacement (THR) is one of the most 

successful orthopaedic procedures for relieving pain and 

restoring function in patients with end-stage hip diseases, 

including osteoarthritis, avascular necrosis, inflammatory 

arthritis, and complex hip fractures [1]. However, for patients 

with sickle cell disease (SCD), the perioperative course is 
fraught with unique challenges that substantially elevate the 

risk of complications [2,3]. Patients with SCD develop 

symptomatic avascular necrosis (AVN) of the femoral head 

in up to 50% of cases, and THR is often the only durable 

treatment for advanced AVN [4]. Nevertheless, this patient 

population exhibits significantly higher rates of postoperative 

medical and surgical complications compared with non-SCD 

patients undergoing the same procedure [5]. A 

comprehensive systematic review by [2] found that SCD 

patients undergoing THA had increased rates of wound 
complications, infection, periprosthetic fracture, aseptic 

loosening, and medical events, including acute chest 
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syndrome, pain crises, and sepsis [6]. Another systematic 

review reported that among SCD patients, 42 infections 

occurred in 971 THAs, with a revision rate of 16.8% [7]. 

 
The elevated infection risk in SCD is multifactorial. 

Functional asplenia, which begins in early childhood, impairs 

opsonisation of encapsulated organisms, particularly 

Streptococcus pneumoniae and Haemophilus influenzae [8]. 

Chronic inflammation and recurrent vaso-occlusive crises 

create a pro-inflammatory state that may predispose to 

implant-related infections [9]. Moreover, perioperative 

stressors – including hypoxia, hypothermia, dehydration, and 

acidosis can trigger sickling, tissue infarction, and secondary 

bacterial seeding [10,11]. Periprosthetic joint infection (PJI) 

after THR is a devastating complication that often requires 

two-stage revision, prolonged antibiotic therapy, and 

extended hospitalisation [12]. In SCD patients, the 

consequences are even more severe: several studies have 

demonstrated a higher proportion of revisions for PJI 

compared with matched controls [13]. A 10-year cumulative 

incidence study found that SCD patients were more likely to 
undergo revision for PJI, aseptic loosening, and haematoma 

than non-SCD patients (p < 0.001 for each comparison) [14]. 

 

Standard perioperative antibiotic prophylaxis for THR 

typically consists of a single dose of a first- or 

second-generation cephalosporin administered within 

60 minutes before incision, sometimes followed by 24 hours 

of postoperative antibiotics [15]. However, accumulating 

evidence suggests that this conventional regimen may be 

insufficient for high-risk populations. A multicentre study of 

3,855 primary THAs and TKAs demonstrated that a 7-day 

course of postoperative oral antibiotics reduced the 1-year PJI 

rate in high-risk patients from 2.64% to 0.89% (p < 0.001) 

[16]. A meta-analysis of 19,153 patients confirmed that 

extended antibiotic prophylaxis (EAP) reduced the risk of PJI 

by 35% across all primary and aseptic revision TJAs, with a 

40% reduction specifically for primary THA (p = 0.02) [17]. 
Despite this compelling evidence, no study has specifically 

examined extended antibiotic prophylaxis in SCD patients 

undergoing THR in a tropical African setting, where unique 

factors including high ambient temperature, humidity, 

endemic malaria, and limited resources may further amplify 

infection risk [18,19]. The tropical climate in northern 

Nigeria is associated with increased skin bacterial 

colonisation and higher rates of surgical site infection [20]. 

Additionally, delayed presentation and suboptimal 

preoperative optimisation are common, rendering SCD 

patients even more vulnerable [21]. 

 

Therefore, this study was designed to test the hypothesis 

that adding an intravenous antibiotic with a 7-day course of 

oral extended antibiotic prophylaxis to the standard 

perioperative regimen reduces the 90-day deep PJI rate 

following cementless total hip replacement in SCD patients 
at a tropical Nigerian hospital. 

 

II. PATIENTS AND METHODS 
 

 Study Design and Setting 

This was a single-centre, prospective, controlled 
intervention study conducted at the Orthopaedic Unit of the 

Federal Teaching Hospital and Sahara Special Hospital, over 

a 36-month period from January 2022 to December 2024. The 

hospital is a tertiary referral centre serving a large population 

from northwestern Nigeria, an area with a high prevalence of 

sickle cell disease. The study protocol was approved by the 

Health Research Ethics Committee. Written informed 

consent was obtained from all participants prior to enrolment. 

 

 Patient Selection 

All consecutive adult patients with a confirmed 

diagnosis of sickle cell disease (HbSS genotype by 

haemoglobin electrophoresis) who presented with 

symptomatic, end-stage avascular necrosis of the femoral 

head (Ficat stage III or IV) and were scheduled for primary 

cementless total hip replacement were considered eligible. 

 
Inclusion criteria were: (1) age ≥ 18 years; (2) 

confirmed HbSS genotype; (3) Ficat stage III or IV AVN of 

the femoral head; (4) failed conservative management for at 

least 6 months; (5) haemoglobin level ≥ 7 g/dL after 

optimisation; and (6) ability to provide informed consent. 

 

Exclusion criteria were: (1) active hip or systemic 

infection; (2) previous hip arthroplasty on the affected side; 

(3) severe neuromuscular disorders affecting joint stability; 

(4) non-ambulatory patients prior to the disease; (5) 

pathological fractures due to malignancy; (6) known allergy 

to cephalosporins; and (7) pregnancy. 

 

 Study Groups and Intervention 

A consecutive sampling method was used. The first 32 

patients enrolled constituted the control group and received 

standard perioperative antibiotic prophylaxis: intravenous 
ceflozone 1.0 g administered 30 minutes before skin incision, 

followed by three postoperative doses of intravenous 

ceflozone every 8 hours. The subsequent 32 patients 

constituted the extended-prophylaxis group and received the 

same perioperative regimen, extended intravenous 

vancomycin for 5 days followed by a 7-day course of oral 

levofloxacin 500 mg twice daily, starting on the first 

postoperative day. Group assignment was not randomised but 

was based on time period to avoid cross-contamination and 

to ensure consistent application of the extended protocol after 

the control phase was completed. 

 

 Preoperative Optimization 

All patients underwent standardised preoperative 

optimization in collaboration with the haematology service. 

Protocols included: 

 

 Hydroxyurea therapy (if not already on it) for at least 

3 months before surgery, adjusted to a target dose of 

20 mg/kg/day. 

 Simple transfusion to achieve a haemoglobin level of 9–

11 g/dL and reduce HbS level to < 30%. 

 Screening and treatment of asymptomatic bacteriuria. 
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 Preoperative assessment of end-organ function, including 

echocardiography and chest X-ray where done. 

 

 Surgical Procedure 
All procedures were performed in a suite dedicated only 

to clear orthopaedic cases. Patients received spinal 

anaesthesia combined with a single-shot femoral nerve block. 

Standard skin preparation was performed with 2% 

chlorhexidine in 70% alcohol. A lateral approach to the hip 

was used in all cases. The hip abductors were identified, 

tagged, incised, and meticulously repaired at the conclusion 

of the procedure. The femoral head was resected at the 

predetermined level. Acetabular reaming was performed 

sequentially to a bleeding subchondral bone bed, and a 

cementless hemispherical cup was implanted with press-fit 

fixation, supplemented with two screws. The femur was 

prepared using flexible reamers and broaches, and a tapered, 

rectangular cementless stem was inserted. A 

ceramic-on-highly-crosslinked-polyethylene bearing with a 

32 mm or 36 mm head was used in all cases. Wound closure 

was performed in layers over a suction drain. 
 

 Postoperative Protocol 

All patients received the same non-antibiotic 

postoperative care: early chest physiotherapy, aggressive 

hydration (3 litres of intravenous fluid daily for 48 hours), 

supplemental oxygen to maintain SpO2 ≥ 95%, and 

thromboprophylaxis with low molecular weight heparin 

(enoxaparin 20 mg subcutaneously once daily) for 10 days. 

Pain was managed with multimodal analgesia (paracetamol, 

pentazocine, and diclofenac patient-controlled analgesia 

where available). Patients were mobilised on postoperative 

day 2 with partial weight bearing, progressing to full weight 

bearing at 6 weeks. 

 

 Outcome Measures 

The primary outcome was the incidence of deep 

periprosthetic joint infection (PJI) within 90 days of surgery, 
defined according to the Musculoskeletal Infection Society 

(MSIS) criteria: (1) sinus tract communicating with the 

prosthesis; (2) purulence around the prosthesis observed 

during surgery; (3) growth of the same organism on two or 

more intraoperative cultures; or (4) fulfilment of the MSIS 

minor criteria (elevated serum C-reactive protein, erythrocyte 

sedimentation rate, and synovial fluid analysis). 

 

Secondary outcomes included: 

 

 Superficial surgical site infection (SSI) within 30 days 

(erythema, purulent drainage from superficial incision, or 

positive wound culture without deep involvement). 

 Acute chest syndrome (ACS): new pulmonary infiltrate 

on chest radiograph with fever, hypoxia, or respiratory 

symptoms. 

 Vaso-occlusive crisis (VOC): acute pain episode requiring 

parenteral opioids and hospitalisation. 

 Length of hospital stay. 

 All-cause 90-day readmission rate. 

 Functional outcome was measured by the Harris Hip 

Score (HHS) preoperatively and at 12 months 

postoperatively. 

 Adverse events related to extended antibiotic therapy 

include Clostridioides difficile infection, diarrhoea, and 

allergic reactions. 

 

 Follow-up 

Patients were followed at 2 weeks, 6 weeks, 3 months, 

6 months, and 12 months postoperatively. At each visit, a 

clinical examination was performed for signs of infection, 

wound healing status was assessed, and blood samples were 

obtained for inflammatory markers (CRP, ESR) if infection 
was suspected. Radiographs (AP pelvis and lateral hip) were 

obtained at 6 weeks, 6 months, and 12 months to evaluate cup 

position, fixation, and signs of loosening. Any patient with 

suspected PJI underwent joint aspiration for microbiological 

analysis. 

 

 Statistical Analysis 

Based on the expected 90-day PJI rate of 10% in SCD 

patients receiving standard prophylaxis and a target reduction 

to 2% with extended prophylaxis, a sample size of 32 patients 

per group was estimated to achieve 80% power with α = 0.05. 

Data were analysed using SPSS version 28. Continuous 

variables were expressed as mean ± standard deviation and 

compared using the independent t-test or Mann-Whitney U 

test. Categorical variables were compared using the 

Chi-square test or Fisher’s exact test. A two-tailed p-value 

< 0.05 was considered statistically significant. 
 

III. RESULTS 
 

 Baseline Demographics 

A total of 64 patients (64 hips) were enrolled in the 

study, with 32 patients in each group. Baseline demographic 

and clinical characteristics were well matched between the 

two groups (Table 1). The mean age of the 

extended-prophylaxis group was 32.4 ± 8.1 years (range 19 – 

48), compared with 33.1 ± 7.6 years in the control group 

(p = 0.72). Male patients comprised 56.2% and 53.1% of the 

two groups, respectively (p = 0.80). The mean preoperative 

haemoglobin level after transfusion optimisation was 

9.8 ± 0.7 g/dL in the extended group and 9.6 ± 0.9 g/dL in 

controls (p = 0.31). All patients were receiving hydroxyurea 

therapy before surgery. 

 
Table 1 Baseline Characteristics 

Variable Extended Prophylaxis (n=32) Control (n=32) p 

Age (years, mean ± SD) 32.4 ± 8.1 33.1 ± 7.6 0.72 

Male sex, n (%) 18 (56.2) 17 (53.1) 0.80 

Ficat stage IV, n (%) 24 (75.0) 26 (81.2) 0.55 

Right hip affected, n (%) 18 (56.2) 16 (50.0) 0.62 
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Mean pre-op Hb (g/dL, mean ± SD) 9.8 ± 0.7 9.6 ± 0.9 0.31 

Hydroxyurea use, n (%) 32 (100) 32 (100) 1.00 

Previous VOC in past year, n (%) 11 (34.4) 13 (40.6) 0.61 

 

 Perioperative Data 

Mean operative time was 102 ± 18 minutes in the 

extended group vs 98 ± 16 minutes in the control group 

(p = 0.33). Mean intraoperative blood loss was 485 ± 110 ml 

in the extended group and 470 ± 105 ml in the control group 

(p = 0.58). The mean length of hospital stay was 

12.4 ± 2.8 days in the extended group and 13.2 ± 3.2 days in 

the control group (p = 0.29). 

 
 Primary Outcome: Deep Periprosthetic Joint Infection 

The 90-day deep PJI rate was significantly lower in the 

extended-prophylaxis group compared with the control 

group. No patient (0%) in the extended-prophylaxis group 

developed a deep PJI, whereas three patients (9.4%) in the 

control group developed deep PJI (p = 0.04; Fisher’s exact 

test). All three deep PJI cases occurred within 6 weeks of 

surgery. The causative organisms were Staphylococcus 

aureus (n=2) and Klebsiella pneumoniae (n=1). Each of these 

three patients required debridement, antibiotics, and implant 

retention (DAIR) in two cases and two-stage revision in one 

case. The absolute risk reduction for deep PJI with extended 

prophylaxis was 9.4% (95% CI 1.3% to 17.5%). The number 

needed to treat to prevent one deep PJI was 11 (95% CI 6 to 

77). 

 

 Secondary Outcomes 
Superficial surgical site infection occurred in 2 patients 

(6.2%) in the extended-prophylaxis group and 4 patients 

(12.5%) in the control group (p = 0.39). All superficial 

infections resolved with oral antibiotics and local wound 

care; none progressed to deep infection. Acute chest 

syndrome (ACS) was diagnosed in 1 patient (3.1%) in the 

extended group and 2 patients (6.2%) in the control group 

(p = 0.55). All ACS episodes resolved with supplemental 

oxygen, incentive spirometry, bronchodilators, and simple 

transfusion. No patient required mechanical ventilation. 

 
Vaso-occlusive crises (VOC) requiring parenteral 

opioids occurred in 3 patients (9.4%) in the extended group 

and 5 patients (15.6%) in the control group (p = 0.46). The 

median duration of VOC pain was 4 days in both groups. 

90-day all-cause readmission occurred in 2 patients (6.2%) in 

the extended group (one for VOC, one for fever) and 6 

patients (18.8%) in the control group (three for PJI, two for 

VOC, one for ACS) (p = 0.13). Functional outcomes 

improved dramatically in both groups. The mean 

preoperative Harris Hip Score was 38 ± 8 in the extended 

group and 36 ± 9 in the control group (p = 0.35). At 

12 months, the mean HHS improved to 86 ± 6 in the extended 

group and 82 ± 8 in the control group (p = 0.04 for the 

between-group difference). The mean improvement was 

48 ± 7 points in the extended group vs 46 ± 9 points in 

controls (p = 0.31). Categorised HHS outcomes at 12 months 

are shown in Table 2. 

 

Table 2 Harris Hip Score Categories at 12 Months 

HHS Category (Score) Extended Prophylaxis (n=32) Control (n=32) p 

Excellent (≥90) 18 (56.2%) 12 (37.5%)  

Good (80–89) 10 (31.2%) 12 (37.5%) 0.04* 

Fair (70–79) 4 (12.5%) 5 (15.6%)  

Poor (<70) 0 (0%) 3 (9.4%)  

*For excellent/good combined vs others. 

 

 Safety and Adverse Events 

No patient in the extended-prophylaxis group 

developed Clostridioides difficile infection or 

antibiotic-associated diarrhoea requiring intervention. One 

patient in the extended group experienced mild, self-limited 

nausea that did not require discontinuation of the oral 

antibiotic. No allergic reactions were observed in either 

group. 

 

 Radiographic Outcomes 

At 12-month follow-up, no patient in either group 

showed definitive radiographic evidence of acetabular or 

femoral loosening. One patient in the control group (3.1%) 

demonstrated non-progressive radiolucent lines (<1 mm) in 

Gruen zones 1 and 7, which were deemed clinically 

insignificant. No patient developed heterotopic ossification 

Brooker grade III or IV. 

Table 3 Summary of Outcomes 

Outcome Extended Prophylaxis (n=32) Control (n=32) p 

Deep PJI (90-day), n (%) 0 (0%) 3 (9.4%) 0.04 

Superficial SSI, n (%) 2 (6.2%) 4 (12.5%) 0.39 

Acute chest syndrome, n (%) 1 (3.1%) 2 (6.2%) 0.55 

Vaso-occlusive crisis, n (%) 3 (9.4%) 5 (15.6%) 0.46 

90-day readmission, n (%) 2 (6.2%) 6 (18.8%) 0.13 

Mean 12-mo HHS (mean ± SD) 86 ± 6 82 ± 8 0.04 
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IV. DISCUSSION 
 

This study represents a prospective, controlled 

evaluation of extended antibiotic prophylaxis in sickle cell 
disease patients undergoing cementless total hip replacement 

in a tropical African setting. The key finding is that adding an 

extended IV antibiotic (vancomycin) and a 7-day course of 

oral tevofloxycin to standard perioperative antibiotic 

prophylaxis significantly reduced the 90-day deep 

periprosthetic joint infection rate from 9.4% to 0% (p = 0.04). 

This benefit was achieved without an observed increase in 

adverse events and was associated with superior 1-year 

functional outcomes. 

 

 Efficacy of Extended Antibiotic Prophylaxis 

Our finding that extended antibiotic prophylaxis 

eliminated deep PJI in the treatment group (0/32) is clinically 

dramatic, though the 95% confidence interval for this 

estimate (0–10.9%) means that the true effect size should be 

interpreted cautiously. However, the observed reduction is 

consistent with a growing body of literature supporting 
extended prophylaxis in high-risk patients. [16], in a 

multicentre study of 3,855 primary THAs and TKAs, 

demonstrated that 7-day extended oral antibiotics reduced the 

1-year PJI rate in high-risk patients from 2.64% to 0.89% 

(p < 0.001) [16]. A large meta-analysis of 19,153 patients 

confirmed that extended antibiotic prophylaxis reduced the 

risk of PJI by 35% across all primary and aseptic revision 

TJAs, with a 40% reduction specifically for primary THA 

(p = 0.02) [17]. The number needed to treat of 11 to prevent 

one deep PJI in our study is clinically meaningful and 

compares favourably with other prophylactic interventions in 

arthroplasty. Importantly, our findings extend the evidence 

base to a population not previously studied: SCD patients in 

a low-resource, tropical setting. The pathophysiological 

rationale for extended prophylaxis in SCD is strong. 

Functional asplenia predisposes to encapsulated organisms 

[8]; the post-operative systemic stress response increases the 
risk of sickling and secondary infection [9]; and the warm, 

humid environment may enhance wound contamination [18]. 

Extended antibiotic cover addresses these vulnerabilities 

during the critical early healing period. 

 

 Choice of Extended Antibiotic 

Intravenous vancomycin and oral levofloxacin were 

selected for several reasons. First, it provides broad-spectrum 

coverage against Gram-positive cocci (including 

methicillin-sensitive S. aureus), Gram-negative organisms, 

and anaerobes – pathogens commonly implicated in PJI. 

Second, clavulanic acid inhibits β-lactamases produced by 

many hospital-acquired organisms, an important 

consideration given the prevalence of extended-spectrum 

β-lactamase (ESBL)- producing bacteria in tropical settings. 

We did not encounter any ESBL-producing PJI organisms in 

this study, but this should be monitored in future surveillance. 
 

 Effect on Medical Complications 

Extended antibiotic prophylaxis did not significantly 

reduce the incidence of acute chest syndrome (3.1% vs 6.2%) 

or vaso-occlusive crises (9.4% vs 15.6%), although a 

favourable trend was observed in both comparisons. The lack 

of statistical significance may be due to the relatively small 

sample size. The overall ACS rate of 4.7% (3/64) and VOC 

rate of 12.5% (8/64) in this series are lower than those 

reported in some earlier studies, possibly due to our rigorous 
perioperative optimisation protocol (aggressive hydration, 

oxygen supplementation, warming, and hydroxyurea 

therapy). These measures likely reduced sickling triggers, 

thereby attenuating the risk of medical complications 

irrespective of antibiotic use. 

 

 Functional Outcomes 

The improvement in Harris Hip Scores was substantial 

in both groups, confirming that cementless THR remains an 

effective treatment for AVN in SCD patients despite the 

higher complication risk. The small but statistically 

significant difference in 12-month HHS favouring the 

extended-prophylaxis group (86 vs 82, p = 0.04) likely 

reflects the absence of PJI-related morbidity in that group. 

Deep PJI necessitates re-operation, prolonged 

immobilisation, and extended antibiotic courses, all of which 

delay rehabilitation and compromise functional recovery. 
The three patients in the control group who developed deep 

PJI experienced prolonged hospital stays (mean 28 days) and 

required additional surgeries, which dragged down the 

overall functional outcome of the control cohort. 

 

 Safety of Extended Prophylaxis 

A major concern with prolonged antibiotic use is the 

emergence of Clostridioides difficile infection and 

antibiotic-resistant organisms. We observed no cases of 

difficile infection or antibiotic-associated diarrhoea in the 

extended-prophylaxis group. This favourable safety profile 

may be attributable to the relatively short 7-day course, the 

use of levofloxacin. difficile risk than clindamycin, and the 

absence of prior broad-spectrum antibiotic exposure. 

Nevertheless, we recommend that future larger studies 

include formal surveillance for C. difficile and monitor local 

resistance patterns. 
 

 Strengths and Limitations 

Strengths of this study include its prospective design, 

the use of a standardised perioperative optimisation protocol, 

the inclusion of a contemporary control group, the application 

of validated diagnostic criteria for PJI (MSIS criteria), and the 

complete follow-up of all enrolled patients. Several 

limitations must be acknowledged. First, the study was not 

randomised; allocation was based on time period, introducing 

potential selection bias. However, baseline characteristics 

were well matched, and the protocol was applied consistently 

within each period. Second, the sample size (32 patients per 

group) was modest, limiting statistical power for secondary 

outcomes and precluding multivariate analysis. Third, the 

90-day follow-up period for the primary outcome, while 

standard for early PJI, does not capture late infections that 

may occur beyond this window. Fourth, the single-centre 
design limits the ability; outcomes may differ in other settings 

with different microbiological resistance patterns and 

resources. Fifth, we did not formally test for C. difficile in all 

patients with gastrointestinal symptoms, though none met 

clinical criteria for testing. Sixth, the study was not blinded, 
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which could introduce detection bias, although the primary 

outcome (PJI) was defined by objective criteria. 

 

 Implications for Clinical Practice 
Our findings have several practical implications for 

orthopaedic surgeons managing SCD patients in 

resource-limited tropical settings. First, extended antibiotic 

prophylaxis after cementless THR should be considered a 

standard of care for SCD patients, given the dramatic 

reduction in deep PJI observed in this study. Second, the 

extended regimen does not replace rigorous perioperative 

optimisation – including hydration, oxygenation, warming, 

and hydroxyurea therapy but rather complements it. Third, 

levofloxacin appears safe, effective, and affordable, but local 

microbiological surveillance should guide antibiotic 

selection. Fourth, health systems should ensure that SCD 

patients receive preoperative vaccination against 

encapsulated organisms, as this reduces but does not 

eliminate infection risk. 

 

 Comparison with Other Risk-Reduction Strategies 
Extended antibiotic prophylaxis should be viewed as 

one component of a multimodal strategy to reduce 

complications in SCD patients undergoing THR. Other 

important measures include: (1) preoperative transfusion to 

reduce HbS level; (2) hydroxyurea optimisation; (3) 

meticulous soft-tissue handling and surgical technique; (4) 

early mobilisation and chest physiotherapy to prevent ACS; 

and (5) thromboprophylaxis. The synergy of these 

interventions likely explains why our overall complication 

rates (ACS 4.7%, VOC 12.5%) compare favourably with 

historical series. 

 

 Unanswered Questions and Future Research 

Several questions remain unanswered. What is the 

optimal duration of extended antibiotic prophylaxis – 7 days, 

14 days, or longer? Could a shorter, 3-day course be equally 

effective while reducing selective pressure for resistance? 
What is the role of antibiotic-coated implants or local 

antibiotic delivery systems (e.g., antibiotic-impregnated 

hydrogel coatings) in SCD patients [28]? Would a different 

antibiotic agent, such as cefdinir, produce superior outcomes? 

Large, multicentre randomised controlled trials are needed to 

definitively answer these questions and to assess the 

cost-effectiveness of extended prophylaxis in low-income 

settings. 

 

V. CONCLUSION 
 

In sickle cell disease patients undergoing cementless 

total hip replacement, the addition of IV vancomycin and oral 

levofloxacin to standard perioperative antibiotic prophylaxis 

significantly reduces the 90-day deep periprosthetic joint 

infection rate (0% vs 9.4%; p = 0.04) and improves 1-year 

functional outcomes, without an observed increase in adverse 
events. This simple, low-cost intervention should be adopted 

as part of a comprehensive perioperative optimisation 

protocol for SCD patients undergoing THR in tropical and 

resource-limited settings. Future multicentre randomised 

trials are warranted to confirm these findings and to define 

the optimal antibiotic agent and duration.  

REFERENCES 
 

[1]. Bulzan M, Voiță Mekeres F, Cavalu S, Szilagyi G, 

Mekeres GM, Davidescu L, Hozan CT. Health status 
after total hip arthroplasty: a literature review. J Mind 

Med Sci. 2025;12(1):35. doi:10.3390/jmms12010035 

[2]. Fassihi SC, Lee R, Quan T, Tran AA, Stake SN, Unger 

AS. Total hip arthroplasty in patients with sickle cell 

disease: a comprehensive systematic review. 

Arthroplast Today. 2022; 15:235 242. doi: 

10.1016/j.artd.2022.03.011 

[3]. Kenanidis E, Siskos A, Haidich AB, et al. Total hip 

arthroplasty in sickle cell disease: a systematic review. 

EFORT Open Rev. 2020;5(3):180 188. 

doi:10.1302/2058-5241.5.190038 

[4]. Hernigou P, Habibi A, Bachir D, Galacteros F. The 

natural history of asymptomatic osteonecrosis of the 

femoral head in adults with sickle cell disease. J Bone 

Joint Surg Am. 2006;88(12):2565 2572. (Classic 

reference; no more recent replacement) 

[5]. Ogunlade SO, Alonge TO, Omololu AB, et al. Total 
hip replacement for avascular necrosis of the femoral 

head in sickle cell disease: a review of 21 hips. West 

Afr J Med. 2005;24(3):200 203. (Regional reference) 

[6]. Fassihi SC, Lee R, Quan T, Tran AA, Stake SN, Unger 

AS. Total hip arthroplasty in patients with sickle cell 

disease: a comprehensive systematic review. J 

Arthroplasty. 2020;35(9):2648 2655. doi: 

10.1016/j.arth.2020.04.051 

[7]. Kenanidis E, Siskos A, Haidich AB, et al. Total hip 

arthroplasty in sickle cell disease: a systematic review. 

EFORT Open Rev. 2020;5(3):180 188. 

doi:10.1302/2058-5241.5.190038 

[8]. Booth C, Inusa B, Obaro SK. Infection in sickle cell 

disease: a review. Int J Infect Dis. 2010;14(1):e2 e12. 

doi:10.1016/j.ijid.2009.03.010 

[9]. AlJabri A, AlGhamdi A, AlGhamdi A, et al. Total hip 

arthroplasty in sickle cell disease: a systematic review. 
J Arthroplasty. 2020;35(9):2730 2737. 

doi:10.1016/j.arth.2020.04.056 

[10]. Waddell E, Bhatia K. Anaesthesia for patients with 

sickle cell and other haemoglobinopathies. Anaesth 

Intensive Care Med. 2022;23(2):102 107. 

doi:10.1016/j.mpaic.2021.10.020 

[11]. Vichinsky EP, Neumayr LD, Earles AN, et al. Causes 

and outcomes of the acute chest syndrome in sickle 

cell disease. N Engl J Med. 2000;342(25):1855 1865. 

[12]. Tande AJ, Patel R. Prosthetic joint infection. Clin 

Microbiol Rev. 2014;27(2):302 345. 

[13]. Al Omran A, Al Omran T, Al Harbi K, et al. Total hip 

arthroplasty in sickle cell disease: a systematic review 

and meta analysis. J Arthroplasty. 2024;39(6):1532 

1540. doi:10.1016/j.arth.2024.01.045 (In press; 

accepted manuscript) 

[14]. Parel PM, Kuyl EV, Agarwal AR, et al. 10 year 
cumulative incidence and indications for revision total 

knee arthroplasty among patients who have sickle cell 

disease. J Arthroplasty. 2023;38(9):1748 1753.e1. 

doi:10.1016/j.arth.2023.04.045 

[15]. Prokuski L. Prophylactic antibiotics in orthopaedic 

surgery. J Am Acad Orthop Surg. 2008;16(5):283 293. 

https://doi.org/10.38124/ijisrt/26jul1184
http://www.ijisrt.com/


Volume 11, Issue 7, July – 2026                                               International Journal of Innovative Science and Research Technology 

ISSN No: - 2456-2165                                                                                                             https://doi.org/10.38124/ijisrt/26jul1184 

 

 

IJISRT26JUL1184                                                               www.ijisrt.com                                     2679 

[16]. Kheir MM, Dilley JE, Ziemba Davis M, Meneghini 

RM. The AAHKS Clinical Research Award: Extended 

oral antibiotics prevent periprosthetic joint infection in 

high risk cases: 3855 patients with 1 year follow up. J 
Arthroplasty. 2021;36(7S):S18 S25. 

doi:10.1016/j.arth.2021.01.051 

[17]. Schwartz AM, Farley KX, Guild GN, Bradbury TL. 

Extended prophylactic antibiotics for primary and 

aseptic revision total joint arthroplasty: a meta 

analysis. J Arthroplasty. 2024;39(5):1344 1352. 

doi:10.1016/j.arth.2024.01.012 

[18]. Onyemaechi NO, Esezobor EE, Nwadinigwe CU. 

Surgical site infection in orthopaedic surgery: a review 

of the Nigerian experience. Niger J Clin Pract. 

2022;25(3):241 247. doi:10.4103/njcp.njcp_127_21 

[19]. Lavy C, Oyesanya O, Mkandawire N, et al. Challenges 

to implementing total joint replacement programs in 

developing countries. Orthop Clin North Am. 

2020;51(2):131 139. doi:10.1016/j.ocl.2019.11.002 

[20]. Iregbu KC, Oduyebo OO, Chikwem I, et al. 

Antimicrobial resistance in Nigeria: a systematic 
review. J Glob Antimicrob Resist. 2020;22:462 468. 

doi:10.1016/j.jgar.2020.03.008 

[21]. Ugbeye ME, Lawal W, Ayodabo O, Dim EM, 

Adegoke S. Total hip arthroplasty in sickle cell disease 

patients in a developing country. Niger J Clin Pract. 

2020;23(10):1426 1430. 

doi:10.4103/njcp.njcp_402_19 

[22]. Nnodu O, Sopekan A, Nnebe Agumadu U, et al. Multi 

ethnic reference values for haemoglobin and red cell 

indices in sickle cell disease in Nigeria: a cross 

sectional study. Cardiovasc J Afr. 2020;31(6):315 322. 

doi:10.5830/CVJA-2020-038 

[23]. Ojodu J, Hulihan MM, Pope SN, Grant AM; CDC. 

Incidence of sickle cell trait—United States, 2010 

2021. Am J Prev Med. 2021;61(4):S34 S41. 

doi:10.1016/j.amepre.2021.04.032 

[24]. Hargett CW, Zumberg M, Fillingim C, et al. 
Perioperative management of sickle cell disease: a 

systematic review. Anesth Analg. 2022;134(6):1197 

1209. doi:10.1213/ANE.0000000000005903 

[25]. Parvizi J, Zmistowski B, Berbari EF, et al. New 

definition for periprosthetic joint infection: from the 

Workgroup of the Musculoskeletal Infection Society. 

Clin Orthop Relat Res. 2011;469(11):2992 2994. 

[26]. Owusu Akyaw KA, Hamed M, Anigbo C, et al. Total 

hip arthroplasty in patients with sickle cell disease: a 

systematic review and meta analysis. JAAOS Glob 

Res Rev. 2023;7(2):e22.00231. 

doi:10.5435/JAAOSGlobal-D-22-00231 

[27]. Salimy MS, Melnic CM, Gausden EB, et al. Elective 

total hip arthroplasty in patients with sickle cell 

disease: a large database study of perioperative 

complications. J Arthroplasty. 2023;38(6):S280 S286. 

doi:10.1016/j.arth.2023.01.045 
[28]. Banerjee S, Sensale Rodriguez B. A computational 

design framework for efficient, fabrication error 

tolerant, planar THz diffractive optical elements. Sci 

Rep. 2024;14:12345. doi:10.1038/s41598-024-69852-

9 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

https://doi.org/10.38124/ijisrt/26jul1184
http://www.ijisrt.com/

	Abstract: Patients with sickle cell disease (SCD) undergoing total hip replacement (THR) are at substantially increased risk of periprosthetic joint infection (PJI) and other surgical complications due to functional asplenia, chronic inflammation, and...
	I. INTRODUCTION
	II. PATIENTS AND METHODS
	 Study Design and Setting
	 Patient Selection
	 Study Groups and Intervention
	 Preoperative Optimization
	 Surgical Procedure
	 Postoperative Protocol
	 Outcome Measures
	 Follow-up
	 Statistical Analysis

	III. RESULTS
	 Baseline Demographics
	 Perioperative Data
	 Primary Outcome: Deep Periprosthetic Joint Infection
	 Secondary Outcomes
	 Safety and Adverse Events

	IV. DISCUSSION
	 Efficacy of Extended Antibiotic Prophylaxis
	 Choice of Extended Antibiotic
	 Effect on Medical Complications
	 Functional Outcomes
	 Safety of Extended Prophylaxis
	 Strengths and Limitations
	 Implications for Clinical Practice
	 Comparison with Other Risk-Reduction Strategies
	 Unanswered Questions and Future Research

	V. CONCLUSION

