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Tenofovir-induced Fanconi syndrome in a patient
with chronic hepatitis B monoinfection
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Tenofovir disoproxil fumarate (TDF) is a nucleotide reverse transcriptase inhibitor indicated for treatment of patients with chronic
hepatitis B virus (CHB) and human immunodeficiency virus (HIV) infections. Despite the good safety profile of the drug, Fanconi syn-
drome is a possible adverse reaction of TDF treatment, especially in HIV-infected patients. Only a few cases have been reported in
patients with CHB-monoinfections. This report presents a case of a 58-year-old man with mild HBeAg-negative CHB who was ex-
posed to TDF and developed drug-induced Fanconi syndrome. Renal dysfunction reverted after TDF discontinuation and a switch to
entecavir, and viral replication remained suppressed. A literature review yielded six additional cases of TDF-induced Fanconi syn-
drome, all with risk factors for renal dysfunction despite the patients having normal glomerular filtration rates. We discuss the overall
risk for Fanconi syndrome in CHB-monoinfected patients exposed to TDF and the importance of careful monitoring of glomerular and
tubular functions even when pre-existing kidney disease is not present.
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CASE REPORT

INTRODUCTION

Tenofovir disoproxil fumarate (TDF) is commonly used
as an effective antiviral agent in the treatment of chronic
hepatitis B (CHB) or human immunodeficiency virus
(HIV) infections and has favorable efficacy, safety and toler-
ability profiles.1-5 However, in HIV patients, renal proximal
tubular dysfunction (PTD), including the development of
Fanconi syndrome, is an uncommon adverse reaction of
TDF.4-7 To date, only a few cases in CHB-monoinfected
patients have been reported in the literature.8-11 Fanconi
syndrome is characterized by impaired reabsorption of bi-
carbonate, phosphate, glucose, uric acid and amino acids
with increased glycosuria, hypouricemia and/or aminoaci-
duria. Clinical manifestations include polyuria, polydipsia,
dehydration, and osteomalacia.7

Here, we report cases of Fanconi syndrome after TDF
exposure in CHB patients who had viral replication sup-
pressed upon switching to entecavir (ETV).

CASE REPORT

A 58-year-old Caucasian man with mild HBeAg-nega-
tive CHB started TDF at 245 mg/day in August 2012. His

medical history excluded the presence of diabetes or
chronic kidney disease. He had a high body mass index
(29.8 kg/m2) and was on beta-blocker treatment for arteri-
al hypertension. At the first observation, in 1990, HBV
serovirological status was HBeAg-negative and HBeAb-
positive (e-minus CHB), HBV-DNA 27 pg/mL and
alanine aminotransferase above 3 times the upper limit of
the normal range. The patient failed treatment with inter-
feron-  and received lamivudine (LAM) at a daily dose of
100 mg starting in 1997. After the development of LAM-
resistance (M204I+L180M mutation), adefovir (ADV) at
daily dose of 10 mg was added. During the treatment with
ADV, his serum inorganic phosphorus and calcium con-
centrations were normal (range 2.4-3.0 and 8.4-9.5 mg/dL,
respectively). In April 2012 (104 months after starting
ADV), a slight increase in serum creatinine level (1.39 mg/
dL, normal range: 0.5-1.2 mg/dL) was observed. When he
was switched to TDF in accordance with the 2012 Euro-
pean Society for the Study of the Liver (EASL) guide-
lines,12  his serum creatinine was 1.46 mg/dL, and his
estimated glomerular filtration rate (eGFR) by MDRD
was 53 mL/min/1.73 m2 with normal dipstick urine analy-
sis. Twelve months later, he developed severe progressive
generalized bone pain and muscle weakness with func-
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tional impairment. On physical examination, he had nor-
mal muscle strength. Neurologic symptoms were exclud-
ed, and an electromyography examination did not identify
neuromuscular disorder. Myoglobin and phospho-creat-
ine kinase levels were normal (88 IU/L and 140 ng/mL, re-
spectively), and serum creatinine was stable (1.45 mg/dL).
A moderate hypophosphatemia (1.4 mg/dL) was noticed.
Laboratory data confirmed alow serum inorganic phos-
phorus concentration and features of proximal renal tu-
bule dysfunction, including the following: elevated
fractional excretion of phosphate (TmPO4/GFR 0.66
mmol/L), proteinuria (960 mg/24 h) and normoglycemic
glycosuria (500 mg/dL) without leukocyturia, bacteriuria
or crystals. Serum bicarbonate was low (17.1 mEq/L), with
metabolic acidosis (pH 7.26). Parathyroid hormone and
calcium levels were within a normal range (42 pg/mL and
9.4 mg/mL, respectively); 25-hydroxyvitamin D levels
were significantly low (15.6 ng/mL). Ultrasound and Dop-
pler imaging did not detect renal macroscopic parenchy-

mal and/or vascular abnormalities and did not identify
changes in blood flow at the microvascular level.  An in-
crease of serum creatinine associated with the presence of
tubulopathy (expressed by hypophosphatemia, hyperphos-
phaturia, proteinuria and normoglycemic-glycosuria) in a
patient treated with TDF and without other causes of re-
nal disease suggested a diagnosis of acquired Fanconi syn-
drome associated with TDF therapy. Because creatinine
levels remained unchanged during the following months,
the patient continued with TDF at a full dose, and vitamin
D and calcium supplementation were added. In January
2014 (17 months after starting TDF), the patient’s glomer-
ular function further deteriorated (creatinine 1.76 mg/dL,
eGFR 42 mL/min/1.73 m2, phosphate 2.3 mg/dL), and he
was managed by switching from TDF to ETV at daily dose
of 0.5 mg (Figure 1). After five months, his symptoms re-
solved, and his laboratory abnormalities improved (creati-
nine 1.50 mg/dL, eGFR 51 mL/min/1.73 m2, phosphate 2.0
mg/dL). One year after ETV switching, his serum inor-
ganic phosphorus concentration normalized (2.5 mg/dL),
and his glomerular function was further improved (creati-
nine 1.46 mg/dL, eGFR 53 mL/min/1.73 m2), as well as his
fractional excretion of phosphate (TmPO4/GFR 0.46
mmol/L). A decline of proteinuria (220 mg/24 h) and
glycosuria (30 mg/dL) and a normalization of pH were
also observed. Serum HBV-DNA remained persistently
undetectable (<10 IU/mL), and serum alanine ami-
notransferase levels remained persistently within a normal
range.

DISCUSSION

We have reported a case of Fanconi syndrome in a
CHB patient taking TDF at a daily dose of 245 mg. In con-
trast with its high frequency in HIV patients, this compli-
cation rarely occurs among CHB patients after exposure to
TDF. To date, TDF-induced Fanconi syndrome has been
described in only seven CHB-monoinfected patients
(Table 1). This difference may be due to the direct action

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Time course of estimated glomerular filtration rate and serum
phosphate during TDF and ETV treatment.

Table 1. Review of characteristics of patients developed TDF-induced Fanconi syndrome.

Sex Age Treatment Arterial Diabetes Time from Switch eGFR after switch to ETV

(years) before hypertension start of to

 start TDF

of TDF* (months)

Samarkos, et al.8 M 82 ADV No Yes 6 ETV Death for sepsis (2 months after)

Gracey, et al.9 M 39 ADV Yes No 48 ETV Improved (24 months after)

Gracey, et al.9 M 54 naive Yes No 21 ETV Improved (18 months after)

Viganò, et al.10 M 58 ADV Yes No 9 ETV Improved (15 months after)

Viganò, et al.10 M 62 naive Yes No 31 ETV Improved (12 months after)

Hwang, et al.11 F 44 naive No Yes 3 ETV Improved (3 months after)

This case report M 58 ADV Yes No 12 ETV Improved (12 months after)

* Time between diagnosis of Fanconi syndrome and start of TDF. M: male. F: female. ADV: adefovir. ETV: entecavir. eGFR: estimated glomerular filtration rate.
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of HIV infection on the kidney or to the combination of
using TDF with antiretroviral drugs for the treatment
of HIV infection.13 In patients with CHB, TDF-induced
renal failure is not frequent or dose-dependent and is of-
ten reversible; hypophosphatemia can be secondary to
decreased proximal tubular re-absorption induced by
TDF exposure and/or vitamin D deficiency. As reported
in EASL guidelines,12 in all patients with CHB who un-
dergo treatment with TDF, serum creatinine, estimated
glomerular filtration rate and serum phosphate levels may
be monitored every 3 months in the first year and every 6
months thereafter, especially in those with a high risk of
developing renal dysfunction. Furthermore, during thera-
py with TDF, the following is required:

� Avoid the use of other nephrotoxic drugs.
� Adjust drug dose for renal impairment.
� Verify the presence of proximal tubulopathy using cal-

culation of TMPO4/GFR; and
� Consider discontinuation of TDF if phosphoremia is < 1

mg/dL or if the clearance of creatinine is < 50 mL/min.

The characteristics of our patient confirmed previous
observations,10 including that the onset of Fanconi syn-
drome seems to be related to patient age (fifties or sixties),
male sex, HBeAg-negative status, prior treatment with
ADV and the presence of risk factors for renal impairment
(such as arterial hypertension and/or diabetes), which
could predispose an individual to develop TDF-associat-
ed renal damage.

Except for patients who died after two months, all pa-
tients described in the literature fully recovered from Fan-
coni syndrome after switching to ETV treatment. Among
these, none had previously developed LAM resistance.
The choice of antiviral treatment in patients who develop
LAM resistance and whether TDF should be discontin-
ued is another important topic to be addressed. In fact,
ETV is not recommended as a therapeutic regimen in pa-
tients with LAM resistance because the rates of genotypic
resistance to ETV are much higher in these patients (i.e.,
there is a 51% 5-year cumulative probability when HBV-
DNA is detectable).14 Nevertheless, no data are available
about drug-resistance in patients who are switched to ETV
when viral load is not detectable. After one year, HBV-
DNA in our patient was still suppressed.

CONCLUSION

In conclusion, our case of Fanconi syndrome during
treatment with TDF shows that careful monitoring of
glomerular and tubular functions is recommended in pa-
tients with CHB who are receiving TDF even in the ab-
sence of an overt pre-existing kidney disease. Arterial

hypertension or diabetes and/or previous exposure to
ADV seem to be risk factors for renal dysfunction even in
patients with normal eGFR at the start of TDF. A correct
differential diagnosis to identify other possible causes of
hypophosphatemia is recommended to avoid a premature
and erroneous discontinuation of therapy with TDF.

ABBREVIATIONS

� ADV: adefovir.
� CHB: chronic hepatitis B.
� EASL: European Society for the Study of the Liver.
� eGFR: estimated glomerular filtration rate.
� ETV: entecavir.
� HIV: human immunodeficiency virus.
� LAM: lamivudine.
� PTD: proximal tubular dysfunction.
� TDF: tenofovir.
� TmPO4/GFR: elevated fractional excretion of phosphate.

DISCLOSURES

The authors have nothing to disclose.

REFERENCES

1. Pol S, Lampertico P. First-line treatment of chronic hepatitis B

with entecavir or tenofovir in ‘real-life’ settings: from clinical

trials to clinical practice. J Viral Hepat 2012; 19:377-86

2. Marcellin P, Gane E, Buti M, Afdhal N, Sievert W, Jacobson

IM, Washington MK, et al. Regression of cirrhosis during

treatment with tenofovir disoproxil fumarate for chronic hep-

atitis B: a 5-year open-label follow-up study. Lancet 2013;

381: 468-75

3. Buti M, Tsai N, Petersen J, Flisiak R, Gurel S, Krastev Z,

Aguilar Schall R, et al. Seven-year efficacy and safety of

treatment with tenofovir disoproxil fumarate for chronic hepa-

titis B virus infection. Dig Dis Sci 2014 [Epub ahead of print].

4. Nelson MR, Katlama C, Montaner JS, Cooper DA, Gazzard B,

Clotet B, Lazzarin A, et al. The safety of tenofovir disoproxil-

fumarate for the treatment of HIV infection in adults: the first

4 years. AIDS 2007; 21: 1273-81

5. Cooper RD, Wiebe N, Smith N, Keiser P, Naicker S, Tonelli M.

Systematic review and meta-analysis: renal safety of teno-

fovir disoproxilfumarate in HIV-infected patients. Clin Infect

Dis 2010; 51: 496-505

6. Hall AM, Hendry BM, Nitsch D, Connolly JO. Tenofovir-asso-

ciated kidney toxicity in HIV-infected patients: a review of

the evidence. Am J Kidney Dis 2011; 57: 773-80

7. Izzedine H, Launay-Vacher V, Isnard-Bagnis C, Deray G.

Drug-induced Fanconi’s syndrome. Am J Kidney Dis 2003;

41: 292-309

8. Samarkos M, Theofanis V, Eliadi I, Vlachogiannakos J,

Polyzos A. Tenofovir-associated Fanconi syndrome in a pa-

tient with chronic hepatitis B. J Gastrointestin Liver Dis

2014;23(3):342

9. Gracey DM, Snelling P, McKenzie P, Strasser SI. Tenofovir-

associated Fanconi syndrome in patients with chronic hepa-

titis B monoinfection. Antivir Ther 2013; 18: 945-48



Conti F, et al.  ,     2016; 15 (2): 273-276276

10. Viganò M, Brocchieri A, Spinetti A, Zaltron S, Mangia G, Fac-

chetti F, Fugazza A, et al. Tenofovir-induced Fanconi syn-

drome in chronic hepatitis B monoinfected patients that

reverted after tenofovir withdrawal. J Clin Virol 2014;

61(4): 600-3

11. Hwang HS, Park CW, Song MJ. Tenofovir-associated Fanco-

ni syndrome and nephrotic syndrome in a patient with chron-

ic hepatitis B monoinfection. Hepatology 2015 [Epub ahead

of print].

12. European Association For the Study of The Liver (EASL)

EASL clinical practice guidelines: Management of chronic

hepatitis B virus infection. J Hepatol 2012; 57: 167-85

13. Röling J, Schmid H, Fischereder M, Draenert R, Goebel FD.

HIV-associated renal diseases and highly active antiretrovi-

ral therapy-induced nephropathy. Clin Infect Dis 2006; 42
(10): 1488-95

14. Tenney DJ, Rose RE, Baldick CJ, Pokornowski KA, Eggers
BJ, Fang J, Wichroski MJ, et al. Long-term monitoring shows
hepatitis B virus resistance to entecavir in nucleoside-naïve
patients is rare through 5 years of therapy. Hepatology
2009; 49(5): 1503-14.

Correspondence and reprint request:

Prof. Pietro Andreone
Dipartimento di Scienze Mediche e Chirurgiche, Università di

Bologna, Bologna, Italy. Via Massarenti, 9, 40138 Bologna, Italy.
Tel.: +39 051 6363618. Fax: +39 051 345806

E-mail: pietro.andreone@unibo.it


	Tenofovir-induced Fanconi syndrome in a patient with chronic hepatitis B monoinfection
	Introduction
	Case Report
	Discussion
	Conclusion
	Abbreviations
	Disclosures


