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Abstract
Background. Osteonecrosis of the femoral head is significantly more common in HIV-positive patients than  
in the general population. The etiology and pathogenesis of this process are not fully understood. In some 
studies, suggestions have been made about the possible direct pathological action of the virus on bone 
tissue cells. No studies dedicated to the identification of the virus directly in the foci of osteonecrosis were 
found in available literature sources.
The aim of the study — to present the first clinical cases of patients with aseptic osteonecrosis of the 
femoral head in whom HIV RNA was found in the focus of bone necrosis.
Case presentation. Patients aged 54 and 38 years, suffering from HIV infection, were admitted to the clinic due 
to aseptic osteonecrosis of the femoral head. For diagnostic purposes, the patients underwent trephine biopsy 
of the osteonecrosis sites in the femoral head and unaltered bone tissue of the greater trochanter. The biological 
material was studied using PCR, microbiological, and histological methods. As a result of the PCR study,  
HIV RNA was detected in the foci of osteonecrosis in the femoral head. In the blood plasma of both patients, 
viral load was undetectable. In the bone tissue of the greater trochanter in the 54-year-old patient, the viral load 
was not determined, while in the 38-year-old patient, the viral load in the greater trochanter was significantly 
lower than in the necrosis focus of the femoral head.
Conclusion. The obtained data may indicate the possibility of direct involvement of the virus in the  
pathogenesis of arthropathy and cast doubt on the aseptic nature of osteonecrosis in HIV-positive patients.
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Вирус иммунодефицита человека в очаге деструкции  
костной ткани при асептическом некрозе головки бедренной кости: 
клинические наблюдения
Е.О. Перецманас, Т.Е. Тюлькова, В.С. Зубиков, И.А. Герасимов, Г.Д. Каминский 

ФГБУ «Национальный медицинский исследовательский центр фтизиопульмонологии и инфекционных  
заболеваний» Минздрава России, г. Москва, Россия

Реферат
Актуальность. Остеонекроз головки бедренной кости значительно чаще встречается у ВИЧ-больных, 
чем в общей популяции. Механизм этиологии и патогенеза этого процесса до конца не изучен. В еди-
ничных исследованиях высказываются предположения о возможном прямом патологическом дей-
ствии вируса на клетки костной ткани. Исследования, посвященные нахождению вируса непосред-
ственно в очагах остеонекроза, в доступных литературных источниках не найдены. 
Цель — представить первые клинические наблюдения больных с асептическим некрозом головки бе-
дренной кости, протекающим на фоне ВИЧ-инфекции, у которых выявлена РНК ВИЧ в очаге костного 
некроза.
Описание клинических случаев. Пациенты 54 и 38 лет, больные ВИЧ-инфекцией, госпитализированы в 
клинику по поводу асептического некроза головки бедренной кости. Пациентам с целью диагностики 
выполнена трепанобиопсия участков остеонекроза в головке бедренной кости и неизмененной кост-
ной ткани большого вертела. Биологический материал изучен при помощи ПЦР, микробиологически-
ми и гистологическими методами. В результате ПЦР-исследования в очагах остеонекроза в головке бе-
дренной кости обнаружена РНК вируса иммунодефицита человека. В плазме крови у обоих пациентов 
— неопределяемая вирусная нагрузка. В костной ткани большого вертела у пациента 54 лет вирусная 
нагрузка не определена, у пациента 38 лет вирусная нагрузка в большом вертеле была значительно 
ниже, чем в очаге остеонекроза головки бедренной кости. 
Заключение. Полученные данные могут свидетельствовать о возможности прямого участия вируса 
в патогенезе артропатии и ставят под сомнение асептическую природу остеонекроза у больных ВИЧ-
инфекцией. 

Ключевые слова: ВИЧ, вирус иммунодефицита человека, остеонекроз, асептический некроз.
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background
Aseptic necrosis, or osteonecrosis, is a condition 
characterized by ischemic death of subchondral 
bone due to disruption of arterial blood sup-
ply [1]. According to various sources, the inci-
dence of aseptic necrosis among HIV-infected 
patients is 2.5 to more than 100 times higher 
than in the general population [2, 3]. The most 
common location of aseptic necrosis in patients 
infected with the human immunodeficiency virus 
(HIV) is the femoral heads [4, 5, 6]. Osteonecrosis 
of the femoral head in HIV-infected individuals 
was first registered in 1990 [7]. Recent publica-
tions report that aseptic necrosis of the femoral 
head is the most common cause of disease among 
HIV-infected individuals [3, 8].

Many assumptions have been made about the 
etiology and pathogenesis of aseptic necrosis in 
HIV patients. Factors contributing to the devel-
opment of necrosis in chronic viral infection in-
clude necrotizing vasculitis and hyperlipidemia 
[3]. Some authors consider antiretroviral therapy 
(ART), especially protease inhibitors, to be the 
main link in the pathogenesis [9]. However, re-
ports of aseptic necrosis in this category of pa-
tients were registered even before the era of ART 
(antiretroviral therapy), necessitating the search 
for other causal factors [2].

The cited studies dictate the need to continue 
studying the role of the human immunodefi-
ciency virus in the etiology and pathogenesis of 
necrosis of the femoral head in HIV patients in 
clinical practice.

The aim of the study is to demonstrate clini-
cal cases of patients with aseptic necrosis of the 
femoral head, occurring against the background 
of HIV infection, in whom HIV RNA was found in 
the focus of bone necrosis.

METHODS
The subject of the study is patients admitted 
to the bone and joint pathology department 
of the National Medical Research Center for 
Phthisiopulmonology and Infectious Diseases 
with the referral diagnosis of "aseptic necrosis of 
the femoral head, associated with HIV infection". 
Data from PCR, microbiological, and histological 
diagnostics of biological material from destruc-
tion foci in the femoral head were analyzed, as 

well as PCR diagnostics data of biological mate-
rial from the greater trochanter obtained during 
trephine biopsy.

To determine HIV RNA from the obtained 
biomaterial, a commercial kit "Extraction 100" 
(Vector-Best, Russia) was used in accordance with 
the manufacturer's instructions. Quantitative 
determination of viral RNA was carried out by 
PCR-RV method using a commercial kit "Realbest 
RNA HIV quantitative" (Vector-Best, Russia). 
Microbiological examination for Mycobacterium 
tuberculosis (MTB), nonspecific flora and fungi 
was performed according to standard methods. 
A parallel histomorphological study of samples 
from the same bone destruction foci was carried 
out. Upon admission to the hospital, data from 
medical history were examined, a clinical exami-
nation was performed with a description of the 
local status, radiological and laboratory studies 
were conducted.

Clinical case 1

A 54-year-old patient presented with complaints 
of pain in the left hip joint that worsened sharply 
during movements. The pain had been present 
since March 2021 after a fracture of the left femo-
ral neck, which was treated with internal fixation. 
The patient had limited weight-bearing on the 
joint (used crutches) for 8 months. After radio-
logically confirmed fracture union, the patient re-
sumed full weight-bearing, but in February 2022, 
he noticed an increase in pain. In August 2022, 
MRI revealed a diagnosis of post-traumatic asep-
tic necrosis of the left femoral head. HIV infec-
tion was diagnosed in 2016, transmitted through 
intravenous drug use. The patient had been on a 
consistent antiretroviral therapy (ART) regimen, 
including etravirine, lamivudine, and phosphaz-
ide, since the diagnosis of HIV. Throughout the 
years of follow-up, undetectable viral load was 
registered. In the same year, the patient was diag-
nosed with pulmonary tuberculosis and received 
chemotherapy for two years. In April 2018, the 
patient underwent thoracoplastic osteoplasty. He 
was discharged from medical supervision in 2019. 
The patient was admitted to the National Medical 
Research Center for Phthisiopulmonology and 
Infectious Diseases in September 2022 due to in-
creasing pain in the left hip joint.
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On admission, the local status revealed a 
pain syndrome (6 points according the VAS) ag-
gravated by active and passive movements. The 
patient used a crutch for walking and exhibited 
significant limping. There was a relative short-
ening of the left lower limb by 2 cm. No redness 
or swelling was observed in the left hip joint 
area, and local temperature was not elevated. 
Thigh muscle atrophy was present, measuring 
3 cm compared to the contralateral side. The 
patient reported temporary relief from non-ste-
roidal anti-inflammatory drugs. X-rays, CT, and 
MRI showed signs of stage 3B (late) aseptic ne-
crosis of the left femoral head according to the 
ARCO classification (Fig. 1, 2).

Biochemical and complete blood count results 
were within the reference values. CD4 count upon 
admission was 1747 cells/µL, and the viral load in 
the blood was undetectable. ART was continued.

Under fluoroscopic control, the patient un-
derwent diagnostic trepanobiopsy of the pre-
sumed necrotic focus in the left femoral head 
and a control biopsy from the greater trochant-
er area. Pathological examination of the bi-
opsy material from the femoral head described 
a zone of bone tissue necrosis, lysis of bone 
trabeculae, signs of diffuse lymphocytic in-
filtration, and moderate edema. Focally, bone 
trabeculae with signs of resorption and diffuse 
lymphohistiocytic infiltration were observed. 
No signs of granulomatous inflammation were 
detected (Fig. 3).

PCR analysis of the material from the femo-
ral head identified HIV RNA at 7900 copies 
per mL, while no viral load was detected in the 
control material from the greater trochanter. 
Microbiological examination (cultures on nutri-
ent media) did not reveal any pathogenic flora.

Fig. 1. Clinical case 1. X-ray of the pelvis in frontal 
projection: osteonecrosis of the left femoral head — 
stage 3B (late) according to the ARCO classification

Fig. 2. Clinical case 1. MRI in frontal (a) and axial (b) projections: osteonecrosis of the left femoral head — 
stage 3B (late) according to the ARCO classification

а b
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Therefore, in a patient with HIV infection suf-
fering from post-traumatic aseptic necrosis of 
the left femoral head while receiving antiretro-
viral therapy and having undetectable viral load 
in the blood, HIV RNA was detected in the bone 
necrotic focus in the femoral head.

Clinical case 2
A 38-year-old patient presents with complaints of 
constant pain in both hip joints, more severe on 
the right side. The patient has considered him-
self unwell since 2019. He was treated conserv-
atively by a neurologist in his area of residence 
with a diagnosis of "spinal osteochondrosis," 
but to no avail. For arthralgia, he sought medi-
cal attention again only at the beginning of 2022. 
Radiographic examination led to a diagnosis of 
"aseptic necrosis of the femoral head." He was re-
ferred to the National Medical Research Center 
for Phthisiopulmonology and Infectious Diseases 
hospital for planned hip arthroplasty.

HIV infection was detected in 2005. The pa-
tient has been receiving antiretroviral therapy 
(ART) since 2011, with a regimen of lamivudine, 
abacavir, and lopinavir/ritonavir. According to 
the patient, the infection occurred through sex-
ual transmission. HIV RNA was not detected in 
the blood during the observation period. In 2016, 
the patient was hospitalized and treated for 
"Pneumocystis pneumonia and esophageal can-

didiasis." During the hospitalization, disseminat-
ed pulmonary tuberculosis was discovered. The 
patient was treated in hospital for eight months, 
but did not continue outpatient treatment, al-
though he was observed at the tuberculosis dis-
pensary in his place of residence. He was exam-
ined at the tuberculosis dispensary in July 2022. 
Sputum culture results from 06.07.22 did not 
reveal mycobacterium tuberculosis growth, and 
the tuberculin skin test was negative. A CT scan 
of the chest from 13.07.22 showed no pathologi-
cal changes. Conclusion: clinical recovery from 
disseminated pulmonary tuberculosis. Other 
comorbidities: chronic pancreatitis, gastroduo-
denitis, pyelonephritis. Unhealthy habits: has 
smoked since the age of 12, currently up to one 
and a half packs of cigarettes per day.

Upon admission, there were no visual signs of 
swelling or redness of the skin in the area of the 
hip joints. On palpation, there was local and axial 
tenderness in the projection of the right femo-
ral head. The range of motion in the right hip 
joint was limited — external abduction 10°. Pain 
on the VAS was 5-6 points. The left hip joint was 
painless, with a full range of motion. There was 
a shortening of the right lower extremity by 2.0 
cm. X-rays and CT scans showed signs of bilat-
eral aseptic necrosis of the femoral heads, more 
pronounced on the right — stage 3B-4 according 
to ARCO (Fig. 4, 5). In blood tests, the ESR was ac-

Fig. 3. Clinical case 1. Pathomorphological examination of the biopsy 
specimen:
a — necrotic zone; b — lysis of bone trabeculae; c — focal infiltration;  
d — fibrosis zone.
Hematoxylin and eosin staining. Mag. ×100
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celerated to 58 mm/hr., other results were within 
reference values.

Immune status CD4 from 23.05.2022: 23% - 
627 cells/µL, HIV RNA was not detected in the 
blood.

Infectious disease specialist's conclusion: HIV 
infection, stage 4B, remission phase with ART.

mation. PCR testing of the femoral head biopsy 
material detected HIV RNA at a concentration 
of 22,000 copies/mL, while the control material 
from the greater trochanter had a lower concen-
tration of 9,400 copies/mL. According to PCR and 
cultural analysis (cultures on nutrient media), no 
pathogenic flora was detected.

In the presented clinical case, HIV RNA was 
detected in the bone biopsies from the necrotic 
lesions in both femoral heads of HIV-positive pa-
tients undergoing antiretroviral therapy, despite 
undetectable viral load in the blood. The concen-
tration of HIV RNA in the femoral head lesions 
was significantly higher in one patient compared 
to the other. Considering the fact that viral load 
was undetectable in the blood of both patients at 
the time of hospitalization, the presence of HIV 
RNA in the necrotic lesions may indirectly indi-
cate the involvement of HIV in the development 
of local destructive processes in the hip joints.

DISCUSSION

Currently, there is increasing attention to or-
thopedic problems in HIV-infected patients. 
However, there is a lack of clear understanding 
regarding the etiology and pathogenesis of ne-
crotic processes involving the joint-forming bone 
structures, including the commonly observed 
femoral head necrosis in these patients.

The majority of patients are admitted to 
hospitals with a diagnosis of "aseptic (avascu-
lar) necrosis" established solely based on radio-
graphic findings. Without in-depth etiological 
diagnostics, these patients undergo standard 
procedures for joint replacement. However, some 
authors have noted a higher incidence of sup-
purative complications and revision surgeries in 
HIV-infected patients with this pathology com-
pared to the general population [1, 3, 5, 10, 11].  
The lipid metabolism disorders and decreased 
bone mineral density referenced by authors do 
not always fully correlate with the occurrence of 
complications [1, 3, 5].

Since R.H. Withrington and colleagues re-
ported the isolation of HIV from synovial fluid 
in a patient with HIV-associated oligoarthritis 
in 1987 [12], there have been grounds to sus-
pect a direct inflammatory effect of the immu-
nodeficiency virus on the bone-joint system.  
S.L. Lamers et al. reported in 2016 that HIV DNA 
is often present in pathological tissues obtained 

Fig. 5. Clinical case 2. X-ray in frontal projection — 
bilateral aseptic osteonecrosis of the femoral heads: 
right — stage 3B (late) according to ARCO

Fig. 4. Clinical case 2. CT scan of the pelvis, axial 
reconstruction — bilateral osteonecrosis of the 
femoral heads: right — stage 3B (late) according to 
ARCO, left — stage 3A (early) according to ARCO

Under fluoroscopic control, the patient under-
went diagnostic trepanobiopsy of the presumed ne-
crotic lesions in the left femoral head and a control 
trepanobiopsy from the greater trochanter area. 
Pathological examination of the biopsy material 
from the femoral head revealed bone trabeculae 
with signs of resorption and diffuse lymphohis-
tiocytic infiltration, along with focal fibrosis. 
There were no signs of granulomatous inflam-
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during autopsies of patients with undetectable 
viral loads who received combined antiretroviral 
therapy [13], indirectly confirming the possibility 
of viral deposition in bone tissue.

New evidence supporting the hypothesis of 
direct inflammatory effects of HIV on the bone-
joint system includes the detection of p24 anti-
gen, HIV DNA, and tuboreticular inclusions in 
the synovial fluid of affected joints [13], which 
may indicate a viral etiology of inflammation. 
Notably, p24 antigen was found in joints at levels 
ten times higher than in serum [10]. B. Raynaud-
Messina et al. provided the first experimental 
evidence in 2018 that osteoclasts serve as a res-
ervoir for HIV. Their studies on laboratory ani-
mals demonstrated the direct destructive effects 
of HIV-1 on the structure and function of osteo-
clasts [14].

In our observations, HIV RNA was detected 
in the bone tissue of both patients with HIV in-
fection and bone destruction lesions. During the 
same period, viral load in the blood and control 
biopsy from the greater trochanter either could 
not be detected or was significantly lower. This 
selective deposition of the virus in the site of de-
struction suggests a direct viral impact on the in-
flammatory mechanism, which is consistent with 
the views of some authors [11, 15].

The assumption of direct contact between the 
immunodeficiency virus and bone tissue, in our 
opinion, could provide a new perspective on the 
problem and help establish diagnostic and treat-
ment algorithms. With proven viral "deposition" 
in the necrotic zone, it is evident that we should 
consider it as viral arthritis and adopt appropri-
ate treatment strategies, potentially including 
two-stage joint replacement techniques. The 
facts we have presented regarding the detection 
of HIV RNA directly in the area of bone necro-
sis, due to the small sample size, do not allow for 
definitive conclusions about the frequency of in-
tra-articular viral localization. However, they ad-
vocate for further investigation of the spectrum 
of infectious agents using preoperative invasive 
methods in HIV-infected patients.

CONCLUSION

The observations conducted in this study dem-
onstrated the presence of HIV RNA in the bone 
destruction lesions of patients with HIV infec-
tion and aseptic necrosis of the femoral head, de-

spite the absence or significant decrease of the 
virus in anatomically adjacent bone structures 
(greater trochanter) and undetectable viral load 
in the blood. This suggests the influence of the 
immunodeficiency virus on the development of 
local inflammatory processes in the joint, which, 
in turn, may affect the outcomes of joint replace-
ment surgery. The findings of this study empha-
size the need for further research on the role of 
HIV in the etiology and pathogenesis of various 
musculoskeletal disorders in HIV-infected pa-
tients in clinical practice.

It should be noted that the presence of HIV in 
the affected bone area poses certain risks for the 
surgical team during surgical interventions, de-
spite the undetectable viral load in the blood.
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