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Summary
Muscle tissue damage might be related to metabolic
and mechanical factors. Certain drugs have been as-
sociated with increased blood levels of creatin
phospho kinase (CPK) and myoglobin that are bio-
chemical markers of musculoskeletal damage. An in-
crease of CPK plasma levels might suggest severe
rhabdomyolysis with possible resulting renal failure.
Telbivudine is an antiviral drug indicated for the
treatment of chronic hepatitis B (CHB) in adult pa-
tients. An increase in CPK plasma levels has been
recently described in some telbivudine-treated CHB
patients without muscle-skeletal symptoms. In this
paper we report a CHB patient that developed a se-
vere increase of CPK plasma levels during telbivudi-
ne-treatment. Pharmacological evaluation, using the
Naranjo probability scale, indicated a probable rela-
tionship between telbivudine and CPK increase, so
telbivudine was discontinued and replaced with en-
tecavir with a complete resolution of laboratory fin-
dings. In conclusion, telbivudine treatment can indu-
ce muscular damage in the absence of skeletal inju-
ry, therefore we suggest to closely monitor the mus-
cular function of the patients treated with this drug in
order to prevent possible major complications.
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Introduction

Muscle tissue damage is related to both metabolic and
mechanical factors that allow to classify this condition in
traumatic and non traumatic (4-8) (Tab. 1).  
Muscle damage is able to induce release in blood of
both myoglobin and other biochemical markers such as
creatin phospho kinase (CPK) (9). In particular, CPK
that is present in musculoskeletal cells, heart and nerv-
ous cells is involved in ATP synthesis, and is the most
used indicator of musculoskeletal damage (10). 
However, an increase in CPK plasma levels has been
also reported during drug treatment (11,12). In particu-
lar, statins as well as fluoroquinolones have been asso-
ciated with muscle pain and weakness (11-13). More-
over, experimental study in rats documented a dose-de-
pendent CPK increase during bupivacaine-treatment
probably related to glutamate release (14). 
Recently an increase in CPK plasma levels (>7 vs nor-
mal values) has also been described in 12.5% of tel-
bivudine-treated chronic hepatitis B (CHB) patients
about 56.9 weeks after beginning of telbivudine; the
CPK increase disappeared after drug dismission
(15,16). Telbivudine is a L-nucleoside analogue able to
inhibits polymerase gamma responsible for mtDNA
replication. More recently Finsterer and Ay (17) report-
ed a case of telbivudine induced CPK-increase in a pa-
tient with a previous muscle damage and with myalgia,
tiredness and reduced tendon reflexes. However, it is
possible that an increase in CPK plasma levels may be
present during telbivudine-treatment also in patients
without history of muscle damage as in the following
case.

Case presentation

In June 2008, a 67 years old Caucasian man without
history of smoking or drinking presented to our obser-
vation with typical signs of HBV infection, HBeAg neg-
ative, HBV DNA positive (basal HBV DNA levels
65,760 IU/ml by real-time PCR), serum alanine amino-
transferase (ALT) levels 120 IU/L (normal range < 41
IU/L), negative for anti-HDV, anti-HCV and anti-HIV an-
tibodies.
At the basal screening, several possible causes of liver
disease including autoimmune, thesaurismosic and
metabolic origins were excluded.
On April 17th 2009, patient began antiviral therapy with
telbivudine (LdT; 600 mg/day orally) with a satisfactory
virologic suppression after 4 weeks (HBV DNA < 30
IU/ml; ALT 20 IU/L). 
At follow up, 32 and 40 weeks after the beginning of tel-
bivudine, blood tests documented a complete suppres-
sion of HBV DNA levels (<12 IU/ml), a normalization in
ALT plasma values (20 IU/L) but an increase in CPK
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plasma levels (255 IU/L; normal values < 190 IU/L). 
A new follow up, 48 weeks after the beginning of telbivu-
dine, documented an increase in CPK plasma levels (525
IU/L; CPK-MB 16 IU/L, normal values < 25 IU/L; MB/CPK
3%, normal values < 6%); while echocardiographic eval-
uation showed the presence of medium tricuspidal dam-
age, low pulmonary hypertension, left atrial dilatation, left
ventricular hypertrophy with diastolic dysfunction (FE
simpson 60%), without clinical symptoms. 
A further increase in CPK plasma levels was recorded from
the 50 weeks after the beginning of telbivudine (Fig. 1).
Moreover, at 84 weeks an increase in CPK (4,775 IU/L)

and either serum aspartate aminotransferase (147
IU/L), ALT (49 IU/L) and CPK-MB (56 IU/L) plasma lev-
els was reported; while normal values in aldolase, crea-
tinine, potassium, calcium, phosphorum, ureic acid and
myoglobine were documented.  
Pharmacological evaluation, using the Naranjo probabil-
ity scale (18), indicated a probable relationship between
telbivudine and CPK increase, so telbivudine was dis-
continued and replaced with entecavir (0.5 mg/day) with
a complete resolution of laboratory findings (CPK, CPK-
MB and ALT plasma levels) in about 16 weeks and with-
out in crease in HBV-DNA. 

Figure 1. ALT, CPK and HBV-DNA plasma levels during Telbivudine oral therapy (600 mg/die).

Table 1. Traumatic and non traumatic causes able to induce muscle tissue damage. 

Traumatic causes Non traumatic causes

Strenuous exercise Infectious diseases (i.e. infectious sustained from influenza-A, coxsackie virus, CMV, EBV,
rotavirus, enterovirus, HIV, Streptococcus beta haemoliticus, staphilococcus, Salmonella, 
Shigella, Legionella, Clostridium)

Direct muscle damage Metabolic diseases (ipokaliemia, ipophosphatemia, ipocalcemia)
(i.e. injuries, delirium 
tremens, psycosis, 
seizures)

Ischemic muscle damage Reumathic disorders (i.e polymyositis and dermatomyositis)
(i.e. compartment 
syndrome, thrombosys, 
embolism)

Myositis ossificans Autoimmune diseases (myositis ossificans, rhabdomyolysis)

Neoplasms Drug treatment (e.g. statins, theophilline, antiH1, benzodiazepines, amphotericine B, 
antidepressants)

Intramuscular abscess Toxics (alcohol, cocaine, amphetamine, ecstasy)
Radiation therapy
Chronic denervation or disuse
Sickle cell anemia
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Material and Methods

Serum ALT, AST and CPK levels were routinely meas-
ured by automatic analyzer according to manufacturer
instructions. Serum HBsAg, HBsAb, HBeAg, HBeAb
and HBcAb were determined by electrochemilumines-
cence immunoassay (ECLIA) using Abbott Architect
i2000 (ABBOTT, Wiesbaden, Germany), according to
the manufacturer instructions. Serum HBV DNA levels
were determined by real time TaqMan PCR technology
(Roche).

Discussion

Creatine kinase, lactate dehydrogenase, aldolase, myo-
globin, troponin, aspartate aminotransferase, and car-
bonic anhydrase CAIII are the most useful serum mark-
ers of muscle injury (9). Normal reference ranges for
serum CK are 55 to 170 IU/L for males, and 30 to 135
IU/L for females (19). Total creatine kinase measure-
ment in serum is used as index for detection and moni-
toring of skeletal muscle diseases. A recent study pro-
vided support for the validity of serum CPK measure-
ment as an index of skeletal muscle injury caused by or-
thopaedic surgery (20).
Different human tissues exhibit varying distributions of
cytoplasmic and mitochondrial isoenzymes of creatine
kinase (21). Indeed, high CPK levels cannot specifical-
ly indicate skeletal muscle damage because of the
presence of CPK isoforms at skeletal, cardiac and brain
levels (CPK‐MM, CPK‐MB and CPK‐BB) that are in-
cluded in total CPK activity. These enzymes are nor-
mally strictly intracellular, and their increased activity in
plasma reflects the escape via membrane structures.
Thus, although the direct demonstration of muscle
damage is histological, in practice the diagnosis is
largely based on the measurement of plasma enzyme
concentrations (22). A CPK activity >500 IU/l is consid-
ered a sign of skeletal muscle damage (23).
In our patient an increase of total CPK higher than 500
IU/L and the pathological increase of the MB isoform to-
gether suggest a skeletal muscular damage. The rela-
tionship between telbivudine and muscle damage has
been confirmed by the Naranjo adverse probability scale
(18), that indicated a probable relationship between
muscle symptoms and drugs treatment. Indeed, we con-
sidered the development of muscle damage after tel-
bivudine treatment, the improvement of adverse reac-
tion after drug dismission, the absence of other drugs
contemporarily assumed by the patient and the pres-
ence of objective evidence. Furthermore, it should be
noted that no skeletal muscle damage injury was re-
ferred by the patient and the family history was negative
for neuromuscular disorder.
Telbivudine is a L-nucleoside analogue able to inhibits
polymerase gamma responsible for mtDNA replication.
Previously an increase in CPK plasma levels and myal-
gia have been reported in patients during telbivudine
treatment (15,16). More recently, Finsterer and Ay (17)
reported a case of telbivudine induced CPK-increase in
a patient with a previous muscle damage and with myal-
gia, tiredness and reduced tendon reflexes. Even tough
profound CPK elevations have been reported without re-
nal impairment (24), drastic increase of CPK and CPK-

MB levels might suggest exertional rhabdomyolysis and
patients should be hospitalized in order to prevent pos-
sible renal failure. A relationship between CPK elevation
and the severity of disease has been established
(>6000 IU/L predicts renal failure), however patients can
have significant morbidity with only moderately elevated
CPK levels (25, 26). In our patient the higher plasmatic
CPK value recorded during telbivudine treatment was
4800 IU/L but the patient remained asymptomatic. No-
tably, this finding concurs with the clinical significance of
rhabdomyolysis that is attributable to the often subtle ini-
tial manifestations to the extent of which serious sequel
can occur (27). As such, early detection and diagnosis
of extreme CPK increase is pivotal.

Conclusion

Telbivudine treatment can induce substantial muscular
damage in the absence of skeletal injury. The possible
absence of symptoms suggests to closely monitor the
muscular function of the patients treated with this drug
in order to prevent possible major complications.
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