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INTRODUCTION
Tenofovir disoproxil fumarate is one of the most widely used antiviral 

agents in treating viral infections such as chronic hepatitis B and human im-
munodeficiency virus (HIV). It has good safety, tolerability profiles, and fa-
vorable efficacy.1 Despite its safety and clinical efficacy, long-term tenofovir 
therapy has been shown to be related to an uncommon adverse reaction like 
development of Fanconi syndrome.1 Clinical manifestations of Fanconi syn-
drome include osteomalacia, polydipsia, polyuria, and dehydration.2 Here, 
we report a case of tenofovir-induced Fanconi syndrome in a diabetic patient 
with a history of chronic hepatitis B. 

CASE REPORT
A 62-year-old woman with diabetes and a history of chronic hepatitis 

B was referred to our rheumatology unit in 2018 because of severe bone 
pain. The patient’s pain started 2 years earlier, and during this time, the pain 
intensity increased. Because of the severe bone pain, she could not stand. 
Meanwhile, she had night pains, and recently she had an orthopedic cast for 
2 weeks due to a leg fracture. At that time, initial clinical examinations for 
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ABSTRACT

Tenofovir disoproxil fumarate is a nucleotide reverse transcriptase inhibitor and 
has been extensively used in the first-line treatment of viral infectious diseases such 
as chronic hepatitis B. Despite its good safety, the development of Fanconi syndrome 
is a rare adverse effect of long-term tenofovir therapy. Here, we report a case of a 
62-year-old diabetic woman with a history of chronic hepatitis B who was exposed to 
tenofovir and developed drug-associated Fanconi syndrome. After discounting teno-
fovir, the patient’s bone pain was markedly reduced.
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bone symptoms were performed, and no evidence was 
found. Antiviral therapy was started in 2005. Medica-
tions were as follows: Tenofovir (300 mg/day), aspart, 
and glargine insulin. Vital signs were normal, blood 
pressure (BP) was 130/80 mm Hg, and heart rate (HR) 
was 67 beats/min. Axillary temperature was 37 °C. No 
joint involvement could be detected. Thyroid exami-
nations were normal. No peripheral lymphadenopathy 
was detected. Neurological findings were normal.

At that time, laboratory results were as follow: i) 
there was a clear trend of increase in alkaline phospha-
tase (ALP) level (720 IU/L in 2019 that recently had 
reached 1738 and 2340 IU/L), ii) the patient’s parathy-
roid hormone (PTH) was normal, iii) serum calcium 
concentration was 9.6 mg/dL, serum phosphate level at 
several times was 2 mg/dL and 1/2 mg/dL (range 2.5-
4.5), serum sodium and potassium levels were 138 mEq/L 
and 4 mEq/L, respectively, creatinine was 2 mg/dL.

In further laboratory investigations, bicarbon-
ate (HCO3) was 20 mEq/L, pH (7.32), and PCO2 (47 
mmHg) indicated metabolic acidosis. Other laboratory 
results were as follow: i) aspartate transferase (AST) 
and alanine transferase (ALT) was 21 IU/L and 14 
IU/L, respectively,) The 25-OH-calciferol level was 
54 ng/mL, Gamma-glutamyl transferase (GGT) was 
normal, iii) serum protein electrophoresis was normal, 
iiii) erythrocyte sedimentation rate (ESR) was 3 mm/hr, 
fasting blood sugar (FBS), and HbA1C were 98 mg/dL 
and 7.3%, respectively, but glucose and protein were 
seen in the urine.

With regards to the low serum phosphate, normogly-

cemic glycosuria, and proteinuria, 24-hour urine exam-
ination was requested to evaluate tenofovir-associated 
Fanconi syndrome. The urinary phosphate and protein 
was 180 mg/day (normal range:<100 mg/day) and 670 
mg/day, respectively.

Bone scintigraphy showed increased uptake in the 
ribs on both sides, the lumbar spine, and proximal tibia 
and fibula, suggesting hyperparathyroidism (figure 1). 
Bone densitometry revealed severe osteoporosis (spine 
T score: -4.6 and pelvis T score -5.2). All secondary 
causes of severe osteoporosis had been ruled out.

Considering the clinical course of symptoms includ-
ing recurrent bone fractures in the last 2 years, normo-
glycemic glycosuria, proteinuria, hypophosphatemia, 
and phosphaturia, tenofovir-associated Fanconi syn-
drome was diagnosed. Tenofovir (300 mg/day) was 
discontinued and replaced with tenofovir alafenamide 
(TAF) (25 mg/day). Moreover, oral phosphate and cal-
cium were given to the patient. After 2 months, the pa-
tient returned to our clinic while her pain was markedly 
reduced, and she was able to stand. Because of severe 
osteoporosis, denosumab was prescribed. In the next 
visit, a 24-hour urine exam was requested, and results 
were as follows: i) serum calcium and phosphate con-
centration were 9.5 mg/dL and 4.5 mg/dL, respectively, 
and ii) urine protein decreased to 210 mg/day. 

 
DISCUSSION

The current study presented a case of tenofovir-
induced Fanconi syndrome in a 62-year-old diabetic 
patient with a history of chronic hepatitis B. Clinical, 
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Fig.1: Whole-body bone scan in a patient with osteomalacia. Increased tracer uptake in the bilateral ribs, inferior rami of pubic 
bone on the left side, lumbar vertebra, and proximal portion of the bilateral tibia and fibula, distal part of the left tibia and mid part 
of the right leg. The bone scan also showed irregular increased tracer uptake in the knees. Multiple bone fractures were observed.
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and biological characteristics of our patient are similar 
to those patients with hepatitis B diagnosed with teno-
fovir-related Fanconi syndrome.3,4 Several risk factors 
were identified for the development of Fanconi syn-
drome, including patient’s age, sex, antiviral therapies, 
hypertension, and diabetes.4

Impairment of the proximal tubule reabsorption is 
one of the main characteristics of Fanconi syndrome, 
which causes normoglycemic glycosuria, proteinuria, 
hypophosphatemia, phosphaturia, hypouricemia, and 
type II renal tubular acidosis.5

In the present study, our patient was diagnosed with 
hypophosphatemic osteoporosis and osteomalacia sec-
ondary to tenofovir-induced Fanconi syndrome. Osteo-
porosis and osteomalacia could affect bone structure 
via several important mechanisms, including reduction 
of bone density and impairment of mineralization.6,7 

Interestingly, clinical manifestations of osteoporosis 
and osteomalacia are distinguishable. In osteomalacia, 
bone pain and muscle weakness are more common than 
in osteoporosis.7,8 Previous research reports have been 
demonstrated bone density reduction in patients under 
tenofovir therapy.9,10 Moreover, in several toxicology 
studies, reversible hypophosphatemia and osteomala-
cia were shown following tenofovir therapy.11 In this 
regard, underlying mechanisms by which tenofovir 
induced bone loss have been described. Tenofovir by 
inducing proximal tubule dysfunction and Fanconi 
syndrome, leads to renal phosphate wasting and sub-
sequent bone demineralization.9,10 Moreover, tenofo-
vir increased bone loss by altering the expression of 
several important genes in osteoblasts and osteoclasts 
and also by interfering with the balance between bone 
resorption and formation play crucial roles in develop-
ing osteomalacia.9,10 In the clinical manifestation of our 
patient, a reduction in the bone density and also recur-
rent bone fractures was seen, suggesting osteomalacia 
and severe osteoporosis secondary to the tenofovir-in-
duced Fanconi syndrome, which is in accordance with 
findings of the previous studies.5,12 Our patient had re-
ceived tenofovir at a daily dose of 300 mg. After diag-
nosing Fanconi syndrome related to tenofovir, tenofo-
vir was discontinued and replaced with TAF at a daily 

dose of 25 mg. TAF is a new formulation of tenofovir 
that has been approved for treating HBV and HIV with 
lower nephrotoxicity.13 Moreover, for 2 months, phos-
phate and calcium with high doses were given to the 
patient, and then osteoporosis therapy was started by 
administering denosumab. Following these therapies, 
the patient’s bone pain was significantly attenuated, 
and she was able to stand.

CONCLUSION
Taken together, the current case report suggests that 

tenofovir can induce osteoporosis, osteomalacia, and 
renal and tubular dysfunctions. Therefore, close moni-
toring of patients receiving tenofovir with several sim-
ple tests for evaluating phosphaturia, phosphoremia, 
proteinuria, glycosuria, electrolytes, and serum creati-
nine is recommended
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