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Summary

Tenofovir (TDF), is the only nucleotide analogue reverse transcriptase inhibitor for treating human immu-
nodeficiency virus (HIV). Occasionally, it may cause acute renal failure and Fanconi syndrome.

We report the case of a 64-year-old male diagnosed with HIV infection 22 years previous and treated with
tenofovir. In outpatient follow-up, the patient complained of progressive fatigue and diffuse aching
bones. In several check-ups, increased alkaline phosphatase and parathyroid hormone (PTH) were obser-
ved. Over the past month, his condition worsened and he was admitted to hospital. Analytical data inclu-
ded marked glycosuria, hypophosphatemia, hyperphosphaturia and hypouricemia. All changes were
resolved when TDF was discontinued.This illustrates the importance of clinical evaluations that include
possible TDF-induced proximal tubulopathy in patients with general bone pain syndrome or mineral
metabolism disturbances.
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Introduction

Tenofovir (TDF), is the only inhibitor of nucleoti-
de analogue reverse transcriptase for treatment of
human immunodeficiency virus (HIV) infection. It
is sometimes associated with renal impairment,
including tubular dysfunction and Fanconi syndro-
me'?2 This syndrome involves a defect in the trans-
port of amino acids, glucose, phosphate, uric acid,
potassium, bicarbonate and protein at proximal
tubule level’.

Case report

We report the case of a 64-year-old man diagno-
sed with HIV infection 22 years previous, taking
didanosine, tenofovir and lopinavir/ritonavir. In
outpatient revisions over the past two years, the
patient complained of diffuse bone pain and fati-
gue. Several analyses detected elevated total and
bone alkaline phosphatase (AP) and the parathy-
roid hormone (PTH). The 25-hydroxyvitamin D
(25-HCO), total and ionized calcium and other
routine biochemical parameters in serum and ele-
mentary and sediment in urine were normal
(Table 1). Plain radiography of the spinal column
showed degenerative signs and CT scan was nor-
mal.

During the last month, his condition worsened,
with increased fatigue, loss of strength, difficulty
walking and a loss of 7 kg so he was admitted to
hospital. Physical examination was unremarkable
except for predominantly proximal muscle weak-
ness. The analytical data highlighted mild
hyperglycemia (154 mg/dD), marked glycosuria
(4+), hypophosphatemia, unusally high phospha-
turia, hypouricemia (2 mg/dl, mild metabolic aci-
dosis (bicarbonate 19 mmol/D) and (945 mg/24h).
Furthermore, there was moderate aminoaciduria
with increased glycine (x2), valine (x2), serine
(x4) and threonine (x4) values. FGF23 serum
levels were 6 pg /ml. Other parameters shown in
Table 1.

From these results, incomplete Fanconi syndro-
me was diagnosed with probable severe hypo-
phosphatemia and osteomalacia linked to TDF.
The drug was discontinued and treatment com-
menced with raltegravir and darunavir boosted
with ritonavir. Furthermore phosphorus supple-
ments, HCC-25 and 1.25-dihydroxyvitamin D (1.25
DHCC) were administered. His condition gra-
dually improved with this regime. Six months after
the withdrawal of TDF, bone pain and muscle
weakness stopped, the patient had regained base-
line weight and had normalized serum laboratory
abnormalities, although phosphate reabsorption
remained slightly low.

Discussion

The TDF is excreted by glomerular filtration and is
actively transported by cells of the proximal tubu-
le renal'. Although tubular disorders, including
Fanconi syndrome, are a known complication of
TDF treatment, acknowledged in its technical spe-
cifications and the subject of different publica-
tions*®, it is not often accompanied by clinical

demonstrations'?. Indeed, in a study of 422
patients with HIV infection, of which 381 received
TDF, this drug was not found to be associated
with globally altered levels of calcium, phospho-
rus, vitamin D or markers of bone remodeling, nor
in bone mineral density (BMD)®. On the other
hand, in a clinical trial involving 299 patients trea-
ted with TDF and followed up over 144 weeks, 10
cases of hypophosphatemia (similar to that found
among stavudine frequency) were found,
although none were necessary to remove the drug
or developing Fanconi syndrome’. In that same
study the authors found a slight decrease in spinal
BMD, but not in the hip in those individuals trea-
ted with TDF. It has been suggested that concomi-
tant administration of other drugs such as didano-
sine and lopinavir boosted with ritonavir, may
increase the risk of tubulopathy®’.

Increased phosphate excretion with conse-
quent hypophosphatemia was most relevant in
this patient's evolution. The role of FGF23 in
hypophosphatemia associated with PDT is contro-
versial"™''. In our patient, FGF23 levels were decre-
ased, which runs contrary to the implication of
this phosphaturic factor and is consistent with a
direct effect of the drug on the renal tubules.
Although a bone biopsy was not carried out to
confirm the accumulation of osteoid, clinical and
laboratory manifestations, including increased
PTH and FA are consistent with the existence of a
hypophosphatemic osteomalacia'*®®*. The resolu-
tion after discontinuing TDF confirms the causal
implication of this drug. However, this is a rare
complication.

In a recent review of the literature, 53 cases of
TFD-induced tubulopathy were found, of which
27 had bone changes consistent with osteomala-
cia. The median time from treatment initiation to
the onset of renal impairment was 2.5 years'. The
fact that these tubular alterations are not necessa-
rily associated with a decreased glomerular filtra-
tion rate, next to that phosphatemia often not
included in the biochemical parameters analyzed
routinely, can lead to delays in diagnosis.

This case illustrates the importance of clini-
cians including the possibility of hypophosphate-
mia secondary to a proximal tubulopathy in the
diagnosis of patients treated with vague TDF
symptoms such as weakness or pain, which could
otherwise be attributed to the underlying disease
or other concomitant processes.
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Table 1. Analytical parameters observed in the patient 2 years and 6 months before admission, during hospi-

talization and 6 months afterward

Normal | 24 months | 6 months To the 6 months
values before before admitted then
Cr, mg/dl 0.7-1.2 1.2 1.0 0.8 0.9
AP, U/1 40-129 231 200 180 132
PTH, pg/ml 10-45 56 51 25 -
P, mg/dl 2.5-4.5 1.9 - 1.1 2.6
Mg, mg/dl 1.6-2.5 2.4 2.3
Tubular reabsorption of phosphate, % 80-90 40 60

Cr: creatinine; AP: alkaline phosphatase; PTH: paratohormone.
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