
Introduction
Membranous nephropathy is an immune-mediated glomerular 
disease producing nephrotic syndrome in adults. Steroids and 
immunosuppressants are the main line of treatment for this 
condition. There, patients can be susceptible to developing 
c o m p l i c a t i o n s  s e c o n d a r y  t o  b o t h  s t e r o i d s  a n d 
immunosuppression.

Gram-negative bacilli account for to 20% of septic arthritis 
globally. Common pathogens include Escherichia coli, Proteus, 
Klebsiella, and Enterobacter. It most often affects neonates, 
intravenous drug abusers, and elderly immunocompromised 
people with diabetes. These organisms pose serious therapeutic 
problems because of the increasing incidence of multidrug 
resistance [1].
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Introduction: Concomitant femoral head osteonecrosis and hip joint septic arthritis is rare. Membranous nephropathy is an immune-mediated 
glomerular disease producing nephrotic syndrome in adults. Patients take glucocorticoids or immunosuppressants during treatment of this 
condition. We report the first case of a patient with nephrotic syndrome during treatment developing concomitant hip septic arthritis and 
femoral head osteonecrosis with an opportunistic pathogen seen in gastrointestinal tract.
Case Report: A 37-year-old gentleman on treatment with high-dose prednisolone and mycophenolate for nephrotic syndrome developed 
bilateral hip pain and was diagnosed as osteonecrosis of femoral head. He underwent core decompression of both hips. Suspected concomitant 
septic arthritis noted in the magnetic resonance imaging was missed. Post decompression Citrobacter species was aspirated from the left hip and 
was then managed by debridement and antibiotics. Five years later, he developed secondary osteoarthritis with protrusio-acetabuli subsequent 
to septic sequelae and underwent total hip replacement without any reactivation till last follow-up.
Conclusion: Concomitant septic arthritis with femoral head osteonecrosis should be considered when treating patients on steroids or 
immunosuppressants. An elevated erythrocyte sedimentation rate and C-reactive protein in a patient with osteonecrosis warrants additional 
investigations, including ultrasound-guided aspiration and culture, before core decompression or any surgical intervention even in 
immunocompetent patients.
Keywords: Osteonecrosis, septic arthritis, citrobacter, glucocorticoids, membranous nephropathy, immunosuppression.

Abstract

Learning Point of the Article:
Concomitant septic arthritis should be considered while treating patients with femoral head osteonecrosis if they are on steroids or 

immunosuppressants.

Case Report on Steroid-induced Bilateral Femoral Head Osteonecrosis 
with Concomitant Hip Septic Arthritis in Primary Membranous 

Nephropathy
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Citrobacter is a Gram-negative bacillus found commonly in the 
soil and also in the gastrointestinal tract of humans. It is a rare 
opportunistic pathogen infecting immunocompromised 
patients. There are no reported cases of septic arthritis of the hip 
caused by Citrobacter in the literature except for one case report 
on prosthetic hip joint infection in a diabetic, morbidly obese 
patient [2].
We report the first case of a patient with nephrotic syndrome 
during treatment with steroids and immunosuppressants 
developing concomitant hip septic arthritis and femoral head 
osteonecrosis with an opportunistic pathogen.

Case Report
A 37-year-old gentleman diagnosed with primary membranous 
glomerulonephritis by renal biopsy developed bilateral hip pain 

in 2019. He was on treatment with 60 
mg prednisolone per day along with 1 g 
mycophenolate twice a day for more 
than a year. He was afebrile, and his 
total white blood cell (WBC) count 
was also normal. He had elevated C-
r e a c t i v e  p r o t e i n  ( C R P )  a n d 
erythrocyte sedimentation rate (ESR) 
(Table 1). His magnetic resonance 
imaging of the hip showed Ficat Stage 
2b osteonecrosis on both sides, along 
with suspicious synovitis and septic 
arthritis of the left hip (Fig. 1). He 
u n d e r w e n t  b i l a t e r a l  c o r e 
decompression of hip joints, ignoring 
the possibility of concomitant septic 
arthritis. Postoperatively, he developed 
an increase in pain of the left hip. 
Ultrasound-guided aspiration of pus 
from the hip joint grew Citrobacter 
species sensitive to piperaci l l in, 
tazobactum, meropenem, quinolones, 
a n d  c e f i x i m e .  H e  u n d e r w e n t 
debridement, and intraoperative 

culture also grew the same organism (Table 2). He was treated 
with Meropenem 1.5 g thrice daily for 7 days, and his infection 
settled with normalization of CRP.
He continued to have mild pain in the left hip, which gradually 
progressed over the next 5 years. He did not have any 
reactivation of infection for 5 years. He was on tacrolimus for his 
nephropathy, the dose being adjusted as per his disease activity 
until he attained remission. By 2025, he was unable to bear 
weight and walk and also noticed progressive shortening of the 
left lower limb. He had a flexion deformity of 20°. All other 
movements were limited to 20° but were intact. His X-ray 
showed destruction of the femoral head with Grade 2 Protrusio 
acetabulii (Fig. 2). His CRP was 9.1 g/L, and his WBC count 
was normal (Table 1). His creatinine was 1.26 mg/dL, albumin 
was 4.3 g/dL, and there was no proteinuria. Ultrasound of the 
hip did not show any fluid. After withholding tacrolimus for a 
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Figure 1: (a) T1WI coronal image showing bilateral femoral head osteonecrosis with arrows indicating 
bilateral subchondral fracture lines. (b) Axial post contrast T1WI showing left hip septic arthritis (c) Septic 
arthritis left hip joint (d) Coronal short tau inversion recovery image showing right femoral head Double line 
sign (bright and dark lines) in osteonecrosis and concomitant septic arthritis left side.

Blood 

parameters

Total WBC in 

microlitre

PMN in 

%

Lymphocytes 

in %

Monocytes 

in %

Eosinophils 

in %

Basophils 

in %

CRP 

mg/L

ESR in 

mm

S. Albumin 

g/dL

S. Total 

protein 

g/dL

S. Creatinine 

mg/dL

Before core  

decompression
12 400 62.4 22.3 7.1 6.2 2 28 43 3.4 6.3 1.1

Before total hip 

replacement
10300 42.8 32.1 11.5 12.6 1 9.14 16 4.3 7.7 1.26

Table 1: Preoperative blood investigations before core decompression when the patient had septic arthritis and osteonecrosis, and 5 years later, before 

total hip replacement

WBC: White blood cell, PMN : ???, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate
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week, he underwent uncemented total hip replacement (Fig. 3) 
under the cover of piperacillin and tazobactum 4.5 g thrice daily. 
The femoral head was found to be partially destroyed (Fig. 4), 
and the acetabulum was devoid of any cartilage. Significant 
synovitis and granulation tissue noted during surgery were 
meticulously debrided. Tissues were sent for aerobic and 
anaerobic culture, mycobacterium, fungus, and histopathology 
(Table 3). Antibiotics were continued for 72 h intravenously 
until culture reports were ready. Oral dual antibiotics were given 
(cefixime 400 mg daily and levofloxacin 750 mg daily) for 2 

weeks until the extended cultures were negative for any 
organism. Postoperatively, there was no reactivation of 
infection. Harris hip score improved from 29 preoperatively to 
81 at 6 months post-surgery.

Discussion
In a study of 326 patients with gram-negative bacteremia, 
comorbid conditions were identified in 315 (97%) [3]. The 
conditions reported are hematopoietic stem cell transplant, 
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Figure 2: Left hip protrusio acetabuli Grade 2 with joint space narrowing, 
femoral head destruction, and arthritis.

Figure 3: Left uncemented total hip replacement status.

Figure 4: Destruction of the femoral head by infection and osteonecrosis 
with associated synovitis.

Antibiotic Sensitivity

Amikacin S

Amoxyclav R

Ampicillin R

Cefepime S

Cefixime S

Cefotaxim S

Ceftriaxone S

Cefuroxime R

Ciprofoxacin S

Cotrimoxazole R

Ertapenam S

Imepenam S

Levofloxacin S

Meropenam S

Pipperacillin+Tazobactum S

Table 2: Culture and sensitivity report of Citrobacter 

species isolated intraoperatively during debridement and 

ultrasound-guided aspiration of the left hip after bilateral 

core decompression

S: Sensitive, R: Resistant
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liver failure, serum albumin <3 g/dL, solid organ transplant, 
diabetes, pulmonary disease, chronic hemodialysis, human 
immunodeficiency virus infection, and treatment with 
glucocorticoids and immunosuppression [4]. Conventionally, 
the majority of Gram-negative infections in the hospitals are 
caused by Klebsiella pneumoniae. However, over the past 
decade, extended-spectrum beta-lactamase-producing E. coli 
has emerged as an important cause of both hospital-onset and, 
in particular, community-onset bacteremia. Our patient was on 
immunosuppressive medications (mycophenolate) and high-
dose glucocorticoids at the time of his initial presentation and 
calcineurin inhibitors thereafter. Therefore, he was vulnerable 
to develop Gram-negative bacteremia. However, an infection 
with Citrobacter was very unusual.
Citrobacter is a Gram-negative bacillus belonging to the genus 
Enterobacteriaceae found mainly in the human intestine. A 
study on the evaluation of gut microbiota in patients with 
membranous nephropathy showed a significant increase in 
Enterobacteriaceae along with Escherichia- Shigel la , 
Streptococcus, Peptostreptococcaceae, and Enterococcus [5]. 
Another study comparing the gut microbiota in normal healthy 
controls and patients with alcohol-induced femoral head 
osteonecrosis showed an increase in Klebsiella, Holdemanella, 
Citrobacter, and Lentilactobacillus [6]. Glucocorticoids can 
also influence the gut microbiota both therapeutically, as in 
inf lammator y bowel disease-associated arthritis,  or 
pathological ly, as in osteoporosis and femoral head 
osteonecrosis [7]. Glucocorticoids also affect the immune 
system, making patients more prone to infections. Therefore, 
even in the absence of a specific focus of infection in the body 
producing bacteremia and subsequent septic arthritis, the 
change and increase in the spectrum of microbes in the gut can 
i t se l f  ac t  a s  a  p o tent ia l  so u rce  o f  i n f ec t i o n  i n  an 
immunocompromised state. This patient was on a heavy dose of 
glucocorticoids as well as mycophenolate (usually either one 
will be given for immune-mediated nephropathy) for more than 
a year, which is an unusually long duration for treatment of 
glomerulonephritis, making them susceptible to both 

osteonecrosis and Gram-negative bacteremia. The 
change in the gut microbiota seen in membranous 
n e p h r o p a t h y,  G l u c o c o r t i c o i d s  t h e r a p y, 
immunosupression with mycophenolate, and femoral 
head osteonecrosis has created a perfect bed for our 
patient to develop an opportunistic infection with 
one of the gut microbiota (citrobacter) in the hip 
joint.
Femoral head osteonecrosis and septic arthritis of the 
hip can coexist in immunocompromised patients and 
in patients on glucocorticoids [8]. Recent literature 
suggests that even immunocompetent patients with 
elevated ESR and WBC counts should also be 

evaluated for concomitant septic arthritis and osteonecrosis 
[9]. Salmonella, Serratia, Nocardia, and coagulase-negative 
Staphylococcus are the common organisms reported among 
those with comorbid conditions and immunocompromised 
status [10]. Our patient, in his initial presentation, had an 
elevated ESR and CRP. However, more significance was given 
to steroid-induced osteonecrosis, and elevated biochemical 
markers were attributed to his autoimmune status. Therefore, 
he underwent core decompression, which ended with septic 
arthritis sequelae.
Concomitant femoral head osteonecrosis and protrusio 
acetabuli are also rare. This combination is mostly reported 
with sickle cell disease, irradiation, and rheumatoid arthritis, 
where the bone is inherently weak due to the underlying disease 
or by the treatment [11, 12]. Advanced tuberculosis of the hip 
can also have a similar presentation [13]. Histopathological 
examination of the specimen is therefore very important while 
doing a total hip replacement. Acetabular bone deficiencies 
subsequent to infections and other pathologies can be 
challenging while performing hip replacements. Additive 
manufacturing technologies now aid in the planning and 
execution of such complex surgeries [14]. This patient had only 
a Grade 2 protrusio enabling us to perform surgery without any 
augmentation.

Conclusion
Concomitant septic arthritis with femoral head osteonecrosis 
should be considered while treating patients with femoral head 
osteonecrosis if they are on steroids or immunosuppressants. 
An elevated ESR and CRP in a patient with osteonecrosis 
warrants additional investigations, including ultrasound-
guided aspiration – culture and blood culture before core 
decompression or any surgical inter vention even in 
immunocompetent patients.
Gram-negative antibiotic prophylaxis while treating patients on 
steroids, in an immunocompromised state, and with nephrotic 
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PCR for Mycobacterium 

tuberculosis
Not detected

PCR for non tuberculous 

Mycobacterium
Not detected

Culture aerobic Not detected

Culture anaerobic Not detected

Culture fungus Not detected

Extended culture No Growth

Histopathology
Negative for inflammation, 

granuloma, and giant cells

Table 3: Investigations carried out from the tissues from 

acetabulum and proximal femur during left total hip arthroplasty
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syndrome can be an area of future research considering the 
recent advances related to gut microbiota and the immune 
system. Probiotic supplements in the diet of these patients, 
attempting to normalize the gut flora, are also an area of 
potential research. There are limitations in giving conclusions 
based on case reports, but further studies based on this can 
bring out more concrete evidence.

Clinical Message

Early detection and management of concomitant septic arthritis in 
patients with femoral head osteonecrosis can reduce the progression 
to osteoarthritis as well as reduce the bone loss associated with 
infection while reconstructing  these hips during arthroplasty.
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