Adefovir dipivoxil-induced
development of osteomalacia
and Fanconi syndrome during the
treatment of hepatitis B virus
(HBV)-related cirrhosis
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Ahstract

Adefovir dipivoxil is a nucleotide analog reverse transcriptase inhibitor used to treat adult
patients affected by HBeAg-positive and HBeAg-negative chronic hepatitis B and with clinical
evidence of lamivudine-resistant hepatitis B virus (HBV). Adefovir administered at a dosage

reported during long-term treatments.
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CASE REPORT
A 55-year-old man (height = 175 cm,

We report a case of osteomalacia with Fanconi syndrome and pathologic fracture of the femur
related to long-time (67 months) adefovir treatment (10 mg/day) in a patient with compensated
hepatitis B virus (HBV) cirrhosis (Child 5A4) and with a previous normal renal function
(estimated Glomerular Filtration Rate before adefovir = 78.26 ml/min/1.73 m?; during
adefovir treatment = 57.38 ml/min/1.73 m?). The patient was switched to entecavir at a dose
of 1 mg/day, with both suppression of viremia and improvement of osteomalacia and Fanconi
syndrome; the patient’s follow-up is still ongoing after 22 months.
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Table I. History of HBV
infection and the related
treatments

Time Test
1988 Microbiology
2003 Liver biopsy and endoscopy
2005 HBV-DNA = 10,000,000 IU/ml
February 2007 | HBV-DNA = 352,000 IU/ml
May 2007 HBV-DNA = 1025 IU/ml
July 2007 HBV-DNA < 200 [U/ml
February 2008 | HBV-DNA = 3770 IU/ml
May 2008 HBV-DNA undetectable

Peg-interferon

180 pofweek

\

Diagnosis or treatment

HBV infection (anti-HBe positive)

Cirrhosis (Child 5A) with esophageal varices F1
Pegylated interferon (180 ug/week)
Lamivudine (100 mg/day)

Lamivudine (100 mg/day) + adefovir dipivoxil
(10 mg/day)

Lamivudine (100 mg/day) + adefovir dipivoxil
(10 mg/day)

Entecavir (1 mg/day) + adefovir dipivoxil (10 mg/day)
Entecavir (1 mg/day) + adefovir dipivoxil (10 mg/day)

10.000.000 Lamivadi
mivudine
100 mg/day
1.000.000 )
Entecavir 1 mg/day +
adefovir 10 ma/day
100.000 l
= 10,000 ;
(—]
2 \ pa\
== 1.000 N \
100 Lamivudine 100 mg/day + Entecavir
adefovir 10 mg/day 1 mg/day
10 \ ‘
| | | L |
2005 2006 02/2007 05/2007 07/2007 02/2008 05/2008 2010 2011 022012 2013 2014

Figure 1. Timetable
of HBV-DNA levels
during drug treatments

the persistence of serum HBV-DNA levels
(1025 IU/ml) was recorded, therefore adefo-
vir (10 mg/day) was added, thus attaining a
virological suppression in about 2 months
(HBV-DNA < 200 IU/ml).

On February 2008, during the follow-up,
an increase in serum HBV-DNA levels
was detected (3770 IU/ml), lamivudine was
stopped and entecavir (1 mg/day) was added
with a complete suppression in three months
(HBV-DNA undetectable). The history of
HBYV infection and the related treatments
are reported in Table I, while Figure 1 shows
the correlation between HBV-DNA levels
and drug treatments.

On December 2010, biochemical evalua-
tions revealed hypophosphoremia and gly-
cosuria, without hyperglycemia (Table II).

On March 2011, the patient lamented
muscular pain with walking difficulties and
lower sensitivity in lower limbs and on Feb-

ruary 2012, after an accidental fall occurred
by sudden cramping pain of the left gastroc-
nemius, he reported a femoral neck fracture
treated with arthroplasty. One week later,
due to continuous muscular pain, he came
to our observation as consultants. Clinical
examination revealed an intense foot pain
(visual analog pain scale, VAS = 8) with dif-
ficulty to extend the lower limbs and hy-
per-excitability of tendon reflexes. At the
time of this observation, the patient used no
other drugs, while pain was treated with lo-
cal patch of fentanyl. Somesthetic potential,
electromyography, computer tomography
and magnetic resonance image of spin and
hip failed to show any muscular or skeletal
disease. Cervical, dorsal and lumbosacral
spine X-ray showed extensive demineraliza-
tion of the bones; dual-energy X-ray absorp-
tiometry (DXA) at all sites confirmed a low
bone max density (L1-L4 = 0.702 g/cm?,

Clinical Management Issues 2014; 8(4)

©SEEd Tutti i diritti riservati



0. Staltari, B. Caroleo, A. Michniewicz, G. De Sarro, F. Perticone, L. Gallelli

Normal range

Blood tests

Phosphorus 2.7-4.5 mg/dl
Calcium 8.5-10.5 mg/dl
Glucose 70-100 mg/di
Anion gap 8-16 mEg/l
Serum albumin 38-47 g/di

pH 7.38-7.42

PO, 80-100 mmHg
pCo, 35-45 mmHg
Creatinine clearance 85-130 ml/min
eGFR > 90 ml/min/1.73 m?
Serum creatinine 0.7-1.2 mg/dl
Potassium 3.6-5 mEq/I
Phosphate 35-104 1U/I
Alkaline phosphatase 115-359 U/
25-hydraxy-vitamin D 20-100 ng/ml
1-25-dihydroxy-vitamin D | 25-66 ng/ml
Parathyroid hormone level | 10-65 pg/ml
Serum-free T, 0.7-1.5 ng/dl
TSH 0.1-4.5 plU/ml
Urinalysis

Proteins < 150 mg/24h
Phosphate 400-1300 mg/24h
Uric acid 250-750 mg/24h
Calcium 93-248 mg/24h
Glucose O/l

Potassium 30-120 mEg/24h

T-score = -4.2, Z-score = -3.3; left total
hip = 0.423 g/cm?, T-score = -4.2,
Z-score = -3.3).

Arterial blood gas showed metabolic
acidosis, while blood chemical evaluation
revealed high levels of serum creatinine,
phosphate, alkaline phosphatase and para-
thyroid hormone level, and low levels of
creatinine clearance, phosphorus and po-
tassium. Moreover, using a reversed phase
(C18) high-performance liquid chroma-
tography system (HPLC; UV detector 265
nm, limit of detection 1,5 ng/ml; intra-assay
and inter-assay coefficients of variation for
control = 8%), low levels of 25-hydroxy-vi-
tamin D and of 1-25-dihydroxy-vitamin D
were detected.

Anion gap, serum albumin, serum-free
T, and TSH were within the normal rang-

December February December
2010 2012 2014
2.1 09 3.2
9.5 9.2 9.3
92 90 90
1 1 11
4 42 42
7.4 7.27 7.4
98 98 98
40 20 40
95 62 95
78.26 57.38 87.08
1 1.3 09
4 3.32 4.2
98 202 99
340 1594 280
55 12 72
48 19 52
40 72 38
1 0.95 0.96
2.35 2.37 2.36
0 4520 110
795 1450 760
520 512 511
120 375 115
1 8.4 0
50 132 55

es, while urinalysis showed high levels of
proteins, glucose, potassium, calcium, and
phosphate (see Table II).

The kidney biopsy showed diffuse and se-
vere tubulointerstitial nephritis with dense
lymphoplasmocyte infiltrates. The absence
of nausea, diarrhea, abnormal stools, weight
loss, and gas, after 1 week of diet with
standard food, as well as immunoglobulin
A anti-tissue transglutaminase antibody
evaluation (for celiac disease) and hydrogen
breath test (for lactose intolerance) excluded
a malabsorption syndrome.

A diagnosis of Fanconi syndrome with
hypophosphatemic osteomalacia was pos-
tulated and using the Naranjo probability
scale [1] we documented a possible associa-
tion between adefovir and proximal tubu-
lopathy (score = 7). Adefovir was dismissed

Tahle Il. Laboratory
findings

e¢GFR = estimated
Glomerular Filtration Rate,
using the Modification

of Diet in Renal Disease
study group formula;

pCO, = partial pressure of
carbon dioxide;

pO, = partial

pressure of oxygen;

TSH = Thyroid-Stimulating
Hormone
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Main questions a doctor should ask himself in this situation

* Can the patient take this drug?

* Are there other drugs that could impair renal (e. g. non steroidal antinflammatory drugs,
aminoglycosides) or bone function (e.g. corticosteroids)?

* Hawve I evaluated the development of muscular pain?

* Hawe I evaluated the kidney function and the values of vitamin D?

* Can I change adefovir with entecavir alone?

(HBV-DNA < 200 IU/mL), bicarbonates
(12 mEqg/day) and vitamin D (100,000 UI/
day for 7 days and then 800 Ul/day) were
added with an improvement of muscular
pain in two months (VAS = 2); the inabil-
ity to walk disappeared in about six months,
with normalization of laboratory text.

On October 2014, the patient was in en-
tecavir monotherapy, microbiology assay
documented a suppression of HBV-DNA
(< 200 IU/mL) and no side effects were
recorded. A new follow-up performed
on December 2014 revealed a significant
improvement of both bone max density
(DXA L1-L4 =1.532 g/cm?, T-score = 1.6,
Z-score = 2.3; and left hip = 0.758 g/cm?,
T-score = -2.3, Z-score = -1.7) and bio-
chemical assays (Table II).

DISCUSSION

Adefovir dipivoxil is a nucleotide analog
reverse transcriptase inhibitor used to treat
adult patients affected by HBeAg-positive
and HBeAg-negative chronic hepatitis B
and with clinical evidence of lamivudine-re-
sistant hepatitis B virus (HBV) [2,3].

We report the development of tubules re-
nal toxicity with osteomalacia and Fanconi
syndrome during adefovir treatment.

Renal toxicity during the treatment with
adefovir at the dosage of 30-120 mg/day is
uncommon,; and some papers revealed that
adefovir administered at common dosage
of 10 mg/day is well tolerated and does not
cause alterations in creatinine clearance
compared to placebo [4,5].

However, a long-time treatment can result
in an increase in serum creatinine in about
6-8% of patients [6,7], or in the development
of renal toxicity [8-15].

Kim and colleagues [16], evaluating ret-
rospectively 687 chronic hepatitis B patients
treated with adefovir alone (18.2%) or in
combination with lamivudine (81.8%) for
long-time periods (> 12 months) document-
ed that about 10% developed renal toxicity

after 27 months, which was mild in 77.8%
of patients, moderate in 20.8%, and severe
in one patient.

Inagreement, Lietal.[17] reported a case
of a patient that developed Fanconi syn-
drome and hypophosphatemic osteomalacia
associated with muscular weakness 4 years
after the beginning of adefovir.

In our case, renal disease became symp-
tomatic 67 months after the beginning of
adefovir, with the development of musculo-
skeletal pain and difficulty in walking. The
nephrotoxicity of adefovir is characterized by
a decrease in serum phosphate levels with a
modest increase in serum creatinine, related
to proximal renal tubules dysfunction, as
documented through laboratory texts.

Respect to other papers [8-17] that re-
ported the association between adefovir
and renal-toxicity, in the present case, us-
ing HPLC, we documented low plasma
levels of vitamin D responsible of femoral
fractures after an accidental fall related to
muscle cramps.

Previously, Tanaka and colleagues [18]
reported a 62-year-old man that developed
pathological femoral fractures due to osteo-
malacia after 5 years from the beginning of
adefovir, without deficiency of vitamin D.

Moreover, the development of hypo-
phosphatemic osteomalacia associated with
tenofovir has been also reported [19-21]
and its features are similar to those of hy-
pophosphatemic osteomalacia documented
in our patient.

Some Authors documented that proxi-
mal renal tubules dysfunction, reducing the
absorption of amino acids, glucose, bicar-
bonate, and phosphate, and the synthesis
of 1,25-diidroxy-vitamin D3, induces the
development of hypophosphatemic osteo-
malacia and Fanconi syndrome. Low levels
of vitamin D increase the risk of bone loss,
muscle aches, cramps, and fatigue [22,23].

'The dismission of adefovir and the treat-
ment with vitamin D induced the improve-
ment of symptoms with the normalization

of laboratory findings.

Clinical Management Issues 2014; 8(4)
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Key points

* Adefovir is effective and generally well tolerated at the dosage of 10 mg/day
* Even if unusual, the onset of renal toxicity may occur
e In presence of muscle pain, it is necessary to check the renal function and the level of vi-

tamin D

* Renal function and vitamin D value must be carefully evaluated during the follow-up
e In the suspect of adefovir toxicity, it is advisable to replace it with another antiviral drug

in agreement with guidelines

In agreement with our previous paper
[24-26], using the Naranjo score, we docu-
mented a probable association between ad-
efovir and clinical symptoms.

Treatment with entecavir in monotherapy
maintained the viremic suppression without
the development of side effects.

In conclusion, in patients with chronic
hepatitis B treated with adefovir, blood

and urinary analysis should be carefully
evaluated in order to prevent the devel-
opment of serious adverse drug reaction.
Moreover, as well reported by De Socio
et al. [21] for tenofovir, in presence of
osteomalacia-related to adefovir a mul-
tidisciplinary approach is important in
order to perform a rapid diagnosis and a
timely treatment.
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