OSTEOPENIA IN HIV POSITIVE PATIENTS AFTER 8 MONTHS ON TENOFOVIR:
A CASE STUDY

ABSTRACT:

Tenofovir, a nucleotide reverse transcriptase inhibitor, is a key component of highly active
antiretroviral therapy (HAART) for HIV infection. While effective in suppressing viral
replication, long-term use of tenofovir has been associated with adverse effects, including bone
mineral density (BMD) loss and increased risk of osteopenia and osteoporosis. Tenofovir-
induced osteopenia is a significant concern in the management of HIV-infected individuals, as
it can lead to increased fracture risk and reduced quality of life.

We present the case of a 40-year-old female patient with HIV who was on a Tenofovir
disoproxil fumarate (TDF)-containing regimen consisting ofTenofovir disoproxil fumarate,
lamivudine, dolutegravir (TLD) for 8 months and developed symptoms suggestive of
osteopenia. The patient presented with difficulty in walking, knee pain and swelling, hip joint
pain, and limited left arm mobility, which had significantly impacted her daily activities,
leading to her being bedridden for two months. Laboratory findings revealed reduced BMD in
the lumbar spine and femoral neck, along with low serum vitamin D levels, supporting the
diagnosis of tenofovir-induced osteopenia. The management of tenofovir-induced osteopenia
involves discontinuation of TDF and initiation of alternative antiretroviral therapy, as well as
supplementation with calcium and vitamin D. In this case, the patient was switched to abacavir,
lamivudine, and dolutegravir, which are not associated with significant bone-related side
effects. Calcium and vitamin D supplementation were also prescribed to improve bone health
. This case highlights the importance of monitoring bone health in patients on TDF therapy and
prompt recognition and management of osteopenia to prevent further bone loss and improve
quality of life in these patients. Regular assessment of BMD and serum vitamin D levels is
essential to detect osteopenia early and initiate appropriate interventions.
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Introduction: Tenofovir, a nucleotide reverse transcriptase inhibitor, is a key component of
highly active antiretroviral therapy (HAART) for HIV infection. While effective in suppressing
viral-replication, long-term use of tenofovir has been associated with adverse effects, including
bone mineral density (BMD) loss and increased risk of osteopenia and osteoporosis.!
Tenofovir-induced osteopenia is a significant concern in the management of HIV-infected
individuals, as it can lead to increased fracture risk and reduced quality of life.?

Etiology: The etiology of tenofovir-induced osteopenia is multifactorial, involving both direct
and indirect effects of the drug. Direct effects include inhibition of osteoblast function and



stimulation of osteoclast activity, leading to imbalanced bone remodeling.® Indirect effects
include renal tubular dysfunction, phosphate wasting, and secondary hyperparathyroidism,
which disrupt normal bone metabolism.* Other factors such as age, sex, race, and concomitant
use of other medications may also influence the development of osteopenia in individuals
taking tenofovir.®

Epidemiology: The prevalence of tenofovir-induced osteopenia varies depending on the
population studied and the duration of tenofovir exposure. Studies have reported prevalence
rates ranging from 10% to 40% in HIV-infected individuals receiving tenofovir-containing
regimens.® Risk factors for the development of osteopenia in this population include older age,
female sex, low body mass index, and preexisting bone disorders.’

Pathophysiology: The exact pathophysiology of tenofovir-induced osteopenia is not fully
understood. However, several mechanisms have been proposed, including direct effects on
bone metabolism and indirect effects mediated through the kidney.® Tenofovir is known to
inhibit osteoblast function and promote osteoclast activity, leading to accelerated bone
resorption and reduced bone formation.® Additionally, tenofovir is associated with proximal
renal tubular dysfunction, resulting in phosphate wasting and secondary hyperparathyroidism,
which further contributes to bone loss.

Clinical Manifestations: Tenofovir-induced osteopenia is often asymptomatic in the early
stages. However, as bone mineral density decreases, individuals may experience symptoms
such as bone pain, fractures (especially in the hip, spine, and wrist), and height loss due to
vertebral compression fractures.'* These symptoms can significantly impact quality of life and
mobility in affected individuals.

Diagnosis: Diagnosis of tenofovir-induced osteopenia is based on a combination of clinical
assessment, bone mineral density (BMD) measurements, and laboratory tests. BMD can be
assessed using dual-energy X-ray absorptiometry (DXA), with osteopenia defined as a T-score
between -1.0 and -2.5 standard deviations below the young adult mean.'? Laboratory tests may
reveal abnormalities such as elevated serum alkaline phosphatase, parathyroid hormone, and
urine N-telopeptide, reflecting increased bone turnover.*®

Treatment: The management of tenofovir-induced osteopenia involves a combination of
lifestyle modifications, pharmacologic therapy, physiotherapy and monitoring. Lifestyle
modifications include regular weight-bearing exercise, adequate calcium and vitamin D intake,
smoking cessation, and moderation of alcohol consumption.!* Pharmacologic therapy may
include bisphosphonates, denosumab, or teriparatide, which are used to reduce the risk of
fractures and improve bone density.*® Regular monitoring of BMD and clinical symptoms is
essential to assess treatment efficacy and adjust therapy as needed.

CASE DETAILS:



A 40 years old female patient who is a known case of retroviral disease on tenofovir disoproxil
(TDF), lamivudine and dolutegravir (TLD) treatment since 8 months came to the hospital with
the complaints of difficulty in walking associated with knee pain and swelling, hip joint pain
since 4 months , unable to grab objects , walking with the help of a stick and cannot lift left
hand above shoulder level . The patient was bedridden since 2months unable to do work by
herself. Patient was started on TLD regimen 8 months ago when the CD-4 count was 184 and
then started to develop knee pain. On examination the patient was conscious and coherent,
temperature-afebrile, blood pressure 120/70mmhg, pulse rate 82 beats per minute,
cardiovascular system had S1 S2 +, respiratory system had bilateral air entry ,per abdomen
was soft , oxygen saturation was 98 percent , central nervous system had no abnormal defects
and body mass index of 28.1kg/m*2. The laboratory findings were the haemoglobin level was
12. 8 gm/dl, white blood cell count was 4.8 k /cumm, red blood cell count was
4.56*10*6/cumm, platelet count was 1.78 Ik/cumm, CD4 count 420, T score 3.3, Z score 2.9,
serum calcium was 9.8, vitamin B12 was 258, vitamin D 23.7. The ultrasound showed the
patient has a small kidney with grade 3 recurrent pyogenic cholangitis (RPC). X ray was
conducted in the lumbar spine (0.631g/cm*2, T- SCORE -2.7) and femoral neck (0.804
g/lcm*2, T -score -2.5) revealed reduced bone mineral density. Based on the complaints and
the laboratory findings the patient was diagnosed with tenofovir induced osteopenia. The
treatment given to the patient was tablet abacavir 300 mg per oral twice a day, tablet lamivudine
150 mg per oral twice a day, tablet dolutegravir 50 mg per oral twice a day, tablet calcium per
oral once a day and tablet multivitamin/b-complex per oral once a day.

A pelvic X-ray demonstrating widespread osteopenia in femoral neck



Lumbar spine X- ray demonstrating osteopenia

Discussion:

TDF therapy considerably increases the likelihood of BMD loss. Prescriptions containing TDF
were linked to a 12% annual increase in fracture risk in a cross-sectional research with 56,660
patients.” Age over 50, body mass index under 18.5, and TDF-based treatment were found to

be independent risk factors for low BMD in a recent cross-sectional study conducted in China
18

In this case, a 40-year-old female patient with HIV presented with symptoms suggestive of
osteopenia after being on a TLD regimen for 8 months, including tenofovir disoproxil,
lamivudine, and dolutegravir , leading to an increase in adverse events related to TDF,
including loss of BMD.® She complained of difficulty in walking, knee pain and swelling, hip
joint pain, and limited left arm mobility, which had significantly impacted her daily activities,
leading to her being bedridden for two months.

The patient’s laboratory findings revealed a CD4 count of 420, indicating good immunological
status. However, her bone health was compromised, as evidenced by reduced bone mineral
density in the lumbar spine and femoral neck, indicating osteopenia. Other findings, such as
low serum vitamin D levels, also contributed to her bone health issues. According to a meta-
analysis released in 2020, there was an initial decrease in bone mineral density following the
start of TDF, which was followed by a stabilising phase. Patients with renal tubular failure have
been shown to exhibit progressive bone loss, osteopenia with elevated bone turnover indicators,



and fragility fractures. According to reports, a bone biopsy reveals elevated osteoid production,
a sign of osteopenia.?°

Tenofovir-induced osteopenia is a well-known side effect of TDF, particularly in patients with
HIV. The exact mechanism involves TDF's impact on bone metabolism, leading to increased
bone resorption and decreased bone formation. TDF's pharmacological toxicity significantly
lowers the kidney's production of active vitamin D. It can also boost the vitamin D binding
receptor by 26% and total 1,25-dihydroxyvitamin D levels, lowering free 1,25-
dihydroxyvitamin D (the active form) by 42%. This functional vitamin D deficit might cause
decreased intestinal calcium absorption. Reduced serum calcium raises PTH levels, which
stimulates the conversion of 25-hydroxyvitamin D to 1,25-dihydroxyvitamin D to sustain
calcium absorption.?! TDF can also suppress the activity of the calcium-sensing receptor
(CaSR) in a dose-dependent way.? Risk factors for TDF-induced bone loss include long
duration of TDF therapy, older age, female gender, low body weight, and vitamin D deficiency.

Management of TDF-induced osteopenia includes discontinuation of TDF and initiation of
alternative antiretroviral therapy, as done in this case by switching to abacavir, lamivudine, and
dolutegravir. Calcium and vitamin D supplementation are also essential to improve bone health
and reduce the risk of fractures.

Conclusion:

In conclusion, this case highlights the importance of monitoring bone health in patients with
HIV on TDF therapy. Regular assessment of bone mineral density and serum vitamin D levels
can help detect osteopenia early and prevent further bone loss. Prompt recognition and
management of TDF-induced osteopenia, including switching to alternative antiretroviral
therapy, supplementation with calcium/vitamin D, physiotherapy and lifestyle modifications
are crucial to improving bone health and quality of life in these patients.
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