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Case Report

A 55‑year‑old female presented with acute onset 
weakness of all four limbs of one  day duration. She 
also noted increased fatigue and polyuria over the past 
three days. There was no past history of diarrhea or upper 
respiratory infection in the recent past or any past history 
of neurological or renal disorders. She was diagnosed 
to have HIV infection 7 years back and was started on 
tenofovir, emtricitabine and atazanavir 10 months ago. 
Physical examination revealed cachexia and muscle 
power of 2/5 in all four limbs. Deep tendon reflexes were 
sluggish and pin prick sensation was normal. There was 
no respiratory distress and her vital parameters were 
also normal.

In  the  emergency  room her  potass ium was 
1.66 meq/l, serum glucose 112 mg/dl, serum sodium 
140 meq/l, serum chloride 118 meq/l, serum bicarbonate 
9.4 meq/l, serum phosphorus 2.2 mg/dl and calcium 
8.4 mg/dl. Patient had normal anion gap metabolic 
acidosis and hence renal tubular acidosis was suspected. 
Urine anion gap was positive (15). Her serum creatinine 
was 2.2 mg/dl, urea 41 mg/dl, urine analysis showed 
2 + albuminuria, 3 + glucosuria, 2 + myoglobinuria, 
pH 5.5, spot potassium 32 meq/l, spot sodium 75 meq/l 
and spot chloride 92 meq/l. Arterial blood gas values 
were pH  7.194, pCO2  23.4, pO2  107, bicarbonate 
8.8, lactate 2.5. Complete blood count showed high 
erythrocyte sedimentation rate of 62 and creatinine 
phosphokinase was 616, rest were within normal limit.

Introduction

Tenofovir disoproxil fumarate  (TDF), an oral prodrug 
of tenofovir, was the first nucleotide analogue reverse 
transcriptase inhibitor to be approved for the treatment 
of human immunodeficiency virus (HIV) infection.TDF is 
extensively excreted by glomerular filtration with 20‑30% 
actively transported into renal proximal tubule cells 
by organic anion transporter-1.[1,2] Acute renal failure, 
Fanconi’s syndrome (FS), dysregulation of divalent ion 
metabolism and diabetes insipidus have been reported 
with its use. Tubular dysfunction is reversible if detected 
early and TDF is stopped.[3,4] Here, we describe an 
uncommon complication of TDF induced FS presenting 
as hypokalemic periodic paralysis. Although there are few 
reports of FS presenting as renal failure, dyselectrolytemia 
and osteomalacia there is no report of periodic paralysis.
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FS leading to hypokalemic paralysis was suspected given 
the presence of a hyperchloremic metabolic acidosis, 
hypokalemia, hypophosphatemia, glucosuria and 
proteinuria. The patient was aggressively rehydrated 
with intravenous fluids. She required replacement 
with intravenous potassium chloride for 2  days to 
keep potassium above 3 meq/l. Patients muscle power 
dramatically improved within 12 h of hospital admission 
with potassium correction. Other renal parameters, also 
improved slowly with treatment. Tenofovir was stopped 
as we suspected it to be the cause for FS.

Discussion

Tenofovir is a nucleotide reverse transcriptase inhibitor 
approved for the treatment of HIV in combination with other 
antiretrovirals. It was US Food and Drug Administration 
approved in 2001. It is closely related to adefovir, which 
is mainly used for hepatitis B treatment. Tenofovir is 
one of the widely used anti‑retroviraltherapy (ART) as 
its nephrotoxicity is less compared with adefovir and 
cidofovir.

FS results from generalized dysfunction of the proximal 
renal tubule leading to impaired reabsorption of 
aminoacids, glucose, urate, bicarbonate and phosphate 
and increased excretion of these solutes into the urine. The 
classic clinical features of FS include polyuria, dehydration, 
hypokalemia, hypophosphatemia, metabolicacidosis and 
rickets in children or osteomalacia in adults. FS may be 
heritable or acquired. Cystinosis, galactosemia, Wilson’s 
disease, tyrosinemia, Lowe syndrome and hereditary 
fructose intolerance may all cause heritable FS usually 
in childhood. Acquired causes include multiple myeloma, 
light‑chain deposition disease, renal transplantation 
and medications such as aminoglycosides, ifosfamide, 
cisplatin, streptozocin, mercaptopurine, tetracycline and 
adefovir.[5,6]

The first case of tenofovir induced FS was reported in 
2002. Later Karras et al., Peyrière et al., and Earle et al., 
reported similar cases. Most of these patients had HIV 
infection for several years and they developed gradually 
progressive weakness of limbs, bone pain and fractures 
due to osteomalacia. Renal dysfunction with classical 
signs of FS developed usually 6‑12 months after starting 
tenofovir just like in our patient. However, in contrast, 

our patient presented with acute onset of hypokalemic 
periodic paralysis, which rapidly improved with treatment 
and after stopping tenofovir.[3,7,8]

Conclusion

FS is an uncommon complication of tenofovir therapy. FS 
presenting as hypokalemic periodic paralysis is extremely 
rare. We report the first case from India. With increasing 
use of tenofovir as first‑line ART clinicians must be aware 
of this complication. We suggest regular follow‑up of these 
patients with urine analysis, creatinine and potassium 
for the first 12  months so as to detect it earlier. This 
case highlights the importance of early diagnosis as it is 
completely reversible.
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