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Decreased bone mineral density after therapy with alpha interferon in 
combination with ribavirin for chronic hepatitis C 

Jo& A Solis-Herruzo’, Gregorlo Cdstellano’, Inmaculada Fernandez’, Raquel Mufioz’ and 

Federlco HawkIns 

Background/Aims: Several thousand patients with 
chronic hepatitis C have been treated with interferon 
plus ribavirin. After observing a male patient who de- 
veloped severe bone loss during this treatment, we 
studied skeletal status and bone mineral metabolism 
in patients on therapy with interferon plus ribavirin. 
Methods: Bone mineral density and biochemical bone 
markers were studied in 32 male patients (31-58 years 
old) treated for 12 months with either interferon alone 
(group 1; n=13) or interferon plus rlbavirin (group 2; 
n= 19). 
Results: Bone mineral density was significantly lower 
in group 2 (0.877+0.07 g/cm*) than in group 1 
(1.108+0.08 g/cm’, ~~0.001). Likewise, T- and Z- 

IBAVIRIN (I/?-D-nbofuranosyl-lH- 1,2,4 tnazole-3- R carboxamlde) is d water-soluble, synthetic gua- 

nosme analogue that exerts a broad spectrum of actlv- 

lty agamst several DNA nnd RNA viruses, including 

viruses of the flavlvlrldae fnmlly (1,2) Randomized, 

placebo-controlled studies have shown that therdpy of 

chronic hepatitis C with rlbavlrm for 24 to 48 weeks 

resulted m a reduction m serum dlanme ammotransfer- 

ase (ALT) levels (3-6) However, patients remamed vlr- 

emlc and ALT levels returned to pretreatment levels 

when therapy was stopped (4) Combmatlon therapy 

of ribdvirm with alpha interferon (IFN) has been dem- 

onstrated to be more effective than IFN alone m m- 

ducmg virologlc dnd hlstologlc improvement (7-9) RI- 

bavlrm 1s generally well tolerated Its maJor adverse 
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score values were also decreased in group 2 (T: 
-1.95-r-0.6. Z: -1.76kO.51) compared with group 1 
(T: 0.19+0.6; p<O.OOl. Z: 0.26kO.6; p<O.OOl). 
Serum and urine biochemical bone markers were nor- 
mal in both groups. However, urinary calcium ex- 
cretion was decreased in patients on combined 
therapy. 
Conclzzszon: Treatment of chronic hepatitis C with in- 
terferon plus ribavirin may induce bone loss. This sec- 
ondary effect should be investigated during the follow- 
up of these patients, smce they may require therapies 
aimed at prevention or amelioration of these defects. 

Keq’ wor&: Bone loss; Osteopenia; Ribavirin. 

effects are hemolysls and nonspecific symptoms of fa- 

tigue, depression, msomma, vertigo, dnorexla, nausea, 

nasal congestion and prurltus (10.11) Although, there 

1s little mformdtlon about the effect of the combl- 

nation of rlbavlrm plus IFN on bone mineral density 

(BMD) and bone turnover m patients with chronic 

hepdtitis C, back pdm and bone fracture have been re- 

ported m some pdtlents (11) 

In this paper we report the case of a mnle patient 

treated with rlbavu-m plus IFN for 12 months, who 

developed severe osteoporosis in the absence of any 

other cause of osteoporosis A survey among male pa- 

tients treated fol 12 months with IFN alone or m com- 

bination with ribdvirin showed that osteopenla or os- 

teoporosis was d common findmg dmong p&lent5 

treated with the combmatlon of both antiviral agents, 

but not m patients treated with IFN dlone 

Case Report 
A 55-year-old male physician with chrome hepatitis C 

was referred to our hospital to be included m a trial of 

combmatlon therapy with IFN and rlbavnm In 1984, 



high levels of serum ammotransferases were found m 
a routme blood test There was no history of alcohol 
intake, intravenous drugs, tobacco or medlcatlon, but, 
due to his profession as a health care worker, he had 
been exposed to needlestlck on several occasions He 
felt well and remained asymptomatlc for the next 11 
years In 1995, he continued to be asymptomatlc and 
a physical exammatlon was normal The hver was not 
palpable, and no ascltes, splenomegaly, peripheral 
edema or other stigmata of chronic liver disease were 
found Liver enzyme tests showed only slightly m- 
creased serum levels of ALT (50 W/l to 89 IU/l Nor- 
mal values ~45 IU/ml) Hepatitis B surface antigen 
was negative, anti-HCV (ELISA II) and HCV-RNA 
(polymerase chain reaction) were posltlve The HCV- 
RNA serum level (Amphcor HCV Momtor, Roche 
Molecular System, Basel, Switzerland) was 1 300 000 
copies/ml and the HCV-genotype was 1 b Serum auto- 
antibodies (anti-nuclear, anti-mltochondlal, anti- 
smooth muscle, anti-liver-kidney-mlcrosome) were un- 
detectable Other hematologlcal and blood chermcal 
values were normal A radlologlcal exammatlon of the 
chest was normal No evidence of vertebral fracture 
or signs of bone loss were found Liver biopsy showed 
chronic hepatitis without clrrhosls with a Hlstologlc 
Activity Index score (12) of 8 He was treated with IFN 
(3 MU tlw) and rlbavu-m (1000-1200 mg/day) for 1 
year Although this combined therapy normalized 
serum ammotransferase levels, HCV-RNA remained 
posltlve at the end of treatment (2300 copies/ml) 

In the last 6 months of treatment, he presented three 

Bone loss and Interferon-rzbavzrzn therapy 

episodes of severe and acute back pam without signs 
of spinal cord compression Physical exammatlon was 
negative except for slight tenderness over the lumbar 
spme Magnetic resonance imaging of the lumbar spine 
showed a reduced signal intensity wlthm the vertebral 
bodies with hermatlon of the intervertebral disk mto 
L4 (Fig 1) Lumbar spme densltometry showed T- 
score values ranging between -2 64 and -3 61 (mean 
value, -3 13) and Z-score values between -2 09 and 
- 3 01 (mean value, -2 54) Blochemlcal markers of 
bone turnover were as follows serum bone alkaline 
phosphatase, 10 ,ug/l (normal values, 7 5-17 &l), 
serum osteocalcm, 7 2 ng/ml (normal values, 2 4-10 
r&ml), urinary calcmm, 40 mg/24 h (normal values, 
>lOO mg/24 h), urinary calcn.un/creatmme ratio, 0 034 
(normal values, 0 1-O 21), urinary pyndmohne, 16 
nM/mM creatmme (normal values, 13-26 nM/mM 
creatmme), serum calcmm, 9 7 mg/dl, serum phos- 
phorus, 3 4 mg/dl Other variables that were measured 
included the followmg plasma cortlsol (8 a m ), 8 pg/ 
dl (normal values, 5-25 ,&dl), follicle-stlmulatmg hor- 
mone (FSH), 8 6 II-J/l (normal values, 0 8-9 IU/l), lu- 
temlzmg hormone (LH), 11 2 IU/l (normal values, 2- 
12 IU/l), testosterone, 561 ng/dl (normal values, 280- 
820 ng/dl), lmmunoreactlve parathyrold hormone 
(IPTH), 23 pg/ml (normal values, 13-54 pg/ml), total 
thyroxine, 10 2 &dl (normal values, 5-12 ,q!dl), free 
thyroxine 1 1 ng/dl (normal values, 0 7-l 8 ng/dl), thy- 
rold-stlmulatmg hormone (TSH), 2 3 mu/l (normal 
values, 0 5-5 mIU/l), 25-hydroxycabferol, 24 ng/ml 
(normal values, 15-50 @ml), ferritm, 109 ng/ml (nor- 

TABLE 1 

Chmcal features m patients with chronic hepatitis C prior to the treatment with IFN or IFN plus rlbavnm 

Variables Group 1 P Group 2 
IFN alone IFN plus rlbavlrm 

(n= 13) (n= 19) 

Age m years (medlantSD) 4026 8 NS 4125 1 

Route of transmlsslon 
Blood transfusion (%) 23 1 NS 36 8 
Intravenous drug abuse (%) 17 NS 15 8 

Unknown (%) 69 2 NS 47 4 
Known duration of high levels of serum ALT (years) 9 72-5 NS 138298 

Serum ALT (U/l) 88 3230 NS 105255 

HCV genotype 
la (%) 154 NS 10 5 

lb (%) 84 6 NS 79 0 

Others (%) 0 <o 05 105 

HCV viral load (copies/ml) 1 8x106?089x106 NS 1 5x106?0 56x106 

Serum ferritm (ng/ml) 349t212 NS 347 ?248 

Serum u-on (&dl) 136538 NS 161274 

Hlstologlc Activity Index Score 89215 NS 96221 

Patients m group 1 were treated with 3 MU tlw alpha mterferon for 12 months Patients m group 2 received 3 MU tlw alpha Interferon m 
combmatlon with 1000 to 1200 mg/day rlbavlrm for 12 months Hlstologlc Actlvlty Index score was determined using the gradmg system described 
by Knodell et al (12) HCV vu-al load was quantltated usmg the Amphcord HCV Monitor assay (Roche Molecular Dlagnostlcs, Branchburg, 

NJ, USA) 
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Fig 1 Magnetic resonance cmagmg of the lumbar spme 
perjixmed m the mdeEu patlent Thrs cmagrng way obtained 
with a VeL tra (0 5-T) Hot lzon MRI (General Ele~ trlc, 
USA) showmg hetmatlon oj the Intel vertebrul dltk tnto the 
L4 ver tebtal body A TI-nelghted tethnryuc yhon mg an 
mtruspongeouJ L4 hermatcon of the dwc, ruggestmg tra- 
becular bone ~OSJ S~nall ar eaJ of trabecukar bone lorr are 
shown m Ll, L2 and L4 B T2 11 elghted tethnque show s 
wndar changeA, act ordmg wth focal bone 105 5 

ma1 values, 30-250 q/ml), transferrm saturation, 14% 

(normal values <45X), IgG, 835 mg/dl (normal values, 

500-1200 mgidl), IgA, 165 mg/dl (normal values, 50- 

350 mg/dl), IgM, 90 mg/dl (normal values, 30.-230 mg/ 

dl), urinary excretion of cortlsol, 66 ,ug/24 h (normal 

values, 26-135 @g/24 h) IgA dntighadm and antien- 

domyslal antibodies were negative Fecdl fat was 3 g/ 

24 h Mlcroscoplc exammatlon of a small bowel biopsy 

specimen revealed normal architecture of the intestinal 

mucosa Due to the fact that no other cnuse of second- 

ary osteoporosis was found, a relatlonshlp between the 

bone abnormahtles and the antlvlral therapy was sus- 

pected Therefore, the decision was taken to evaluate 

BMD and bone turnover m patients tredted with antl- 

viral therapy for more than 6 months 

Patients and Methods 
Thirty-two patients with chronic hepdtltls C without clrrhosls treated 
with IFN for 12 months were studled All were males ranging from 
31 to 48 years (mean age, 40 626 8 years) We excluded men over 50 
years old and women to avold the effect of age and estrogen deficiency 
on the bone mineral metdbolism Thirteen pntientq had been tredted 
with IFN alone (3 MU tlw) (Group l), and 19 patient5 with IFN (3 
MU tlw) plus rlbavvlrm (1000 to 1200 mg/day) (Group 2) All pdtlent5 

were asymptomatic dnd they hdd no previous history of back pam or 
other symptoms suggesting bone jracture None wds dn abuser of 
alcohol nor had they taken any other medlcatlon in the plevlous 12 

months The relevant epldermologlcal, biochemical and Vlrologlcdl 
baseline features of the two treatment groups were slmdar (Table 1) 
We measured lumbar (Ll-L4) BMD using dual-energq X-Ray db- 
sorptlometry (DX, Hologic 4500, Waltham, MA USA) Z-score dnd 
T-score were calculated dnd compared with age- and sex-matched nor- 
mnl national subJectS (13,14) Biochemicdl marker5 of bone turnover 
and other osteoporosis-ttlated parameters were measured during the 
ldst week of treatment m both groups of patients usmg wtll-standald- 
ITed methods All the subJeLt\ gave Informed consent, dnd the study 
was dpproved by the loCd1 human ethlLal committee 

Ddtd are presented ds the meantSD Significant differences between 
group4 \%erc determined using the unpdlred Student’s f-test Corre- 
ldtion was tested by calculatmg Spedrmdn’s rank-order correldtion 
coefficient, t (two-tailed te?t) A p-value ot <O 05 wds defined d$ 5tdt- 
istically signihldnt 

TABLE 2 

Lumbdr (Ll-L4) BMD m patients tredted for 12 months with either 
IFN nlone or with 1FN plus nbavlrm 

Pdtlents Age BMD T-score Z-score 

(yedrs) (g/cm’) 

Group 1 Interferon alone 
1 16 I 220 1 1 1 1 

2 42 1 078 -0 1 0 0 

3 48 1 190 1 0 09 
4 43 1 02X -0 6 -0 1 

5 32 1 096 0 0 0 0 

6 31 1 196 09 0 9 
7 37 1 039 -0 5 05 
8 44 I I’)7 OY 1 I 

Y 76 I 146 05 05 
10 46 1021 -04 -0 1 
II 45 1 024 -03 -0 I 
12 46 1 032 -05 -0 3 

13 45 I 141 0 5 01 

Total 4OF6 8 1 108~008 0 191-O 6 0 1620 6 

1 46 
2 36 
3 37 

4 45 
5 42 

6 44 
7 39 
8 47 
9 13 

10 44 
11 33 

12 46 
13 48 
14 36 
15 46 

16 42 

17 36 
18 35 

19 45 

Total 4125 1 

Y NS 

Group 2 Interferon plus Rlbavlrm 
0881 
0 949 
0 891 
0 853 
0 YhS 
0 828 
0 971 
0813 
0 950 
0 936 
0 976 

0 746 
0 882 
0 949 
0 520 
0 821 

0 935 
0 835 
0718 

-3 0 
-13 
-18 
_ 22 
-15 
-2 0 
-1 1 
-2 I 
-13 
-15 
-I 5 
-7 1 
-30 
-1 3 
-2 5 
-2 1 
-14 
-2 1 
-2 I 

-27 
-1 3 
-1X 
-?I 
-II 
--I 7 

-10 
-19 
-13 
-1 7 
-1.5 
-18 
-2 1 

-1 3 
-? 7 __ 
--I Y 
-14 
-2 I 
-18 

0 87710 07 -1 94?06 - 1 7620 51 
<o 001 <o 001 <(I 00 1 

Pdtlents m groups 1 and 2 were treated as described under Patients 
dnd Methods and Table I BMD dnd T- dnd Z-score wele medsured 
automatrcally usmg dual-energy x-ray absorptlometry ds described 
under Pdtients and Methods BMD bone mmclal denqt) 
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TABLE 3 

Laboratory studies related with osteoporosis 

Variables Group 1 P Group 2 Normal range 
Interferon alone IFN + rlbavlrm 
(n=13) (n=19) 

Serum calcmm (mg/dl) 96-r-045 NS 9 620 43 84102 
Serum phosphorus (mg/dl) 343+044 NS 3 3920 49 2346 
Bone-specific alkaline phosphatase @g/l) 14 622 1 NS 142?12 7 5-17 
Serum osteocalcm (r&ml) 73?33 NS 8223 1 2 4-10 
Urmary pyrldmohne (nM/mM creatmme) 1823 NS 18-r-2 13-26 
Urmary calcmm excretion (mg/24 h) 218?97 <o 001 19t36 >lOO 
Calcium/creatmme ratio 19?03 <o 01 0 0650 02 01-021 
Plasma cortlsol @g/dl) 15 3?4 NS 14 852 5 7-25 
Testosterone (ng/dl) 574283 NS 636?116 28C820 
FSH (IU/l) 7X*21 NS 82?24 0 8-9 
LH (IU/l) 89221 NS 96226 2-12 
Thyroxme (&dl) 99*07 NS 10 1206 5-12 
Free thyroxme (ng/dl) 14203 NS 13202 0 7-l 8 
TSH (mIU/l) 36204 NS 33206 0 5-5 
25-hydroxycalclferol (ng/ml) 30 354 6 NS 301253 15-50 
lPTH (pg/ml) 3742106 NS 33 8213 4 13-54 

Patients m group 1 were treated with 3 MU tlw alpha interferon for 12 months Patients m group 2 received 3 MU tlw alpha Interferon in 
combmatlon with 1000 to 1200 mg/day rlbavlrm for 12 months IPTH, lmmunoreactlve parathyrold hormone TSH, thyroid stlmulatmg hormone 
FSH, folhcle-stlmulatmg hormone LH, lutemlzmg hormone 

Results 
Bone mmeral density (BMD) 

The T-score values were m the normal range m group 
1 (0 1920 6) None of them had T-scores under - 1 0 
By contrast, T-score was significantly decreased 
(- 1 94tO 6) m group 2 treated with IFN plus rlbavlrm 
@<O 001) Four of the 19 patients treated with this 
combmatlon had T-score values below -2 5, that IS, 
m the range of osteoporosis None of them presented 
symptoms of bone fractures The remammg 15 patients 
showed T-score values between - 1 0 and -2 5, that IS, 
m the range of osteopema Likewise, Z-score values 
were significantly lower m group 2 (- 1 7650 5), than 
m those treated with IFN alone (0 26+0 6 p<O 001) 
BMD was significantly lower m patients m group 2 
(0 87750 07 g/cm2) than m patients m group 1 
(1 108+0 08 g/cm2, p<O 001) (Table 2) 

Bone turnover 

No significant differences existed between the two 
groups of patients concerning serum bone-speafic al- 
kaline phosphatase, serum calcmm, serum phos- 
phorus, serum osteocalcm and urinary pyrldmohne ex- 
cretlon However, urinary calcmm excretion and url- 
nary calcmm/creatmme ratio were decreased m group 
2 Urinary calcmm excretion was 79+36 mg/24 h m 
the latter group of patients and 218297 mg/24 h m 
group 1 This excretion correlated slgmficantly with Z- 
score (r=O 87, p<O 001) and T-score (r=O 80, p<O 001) 
values m patients treated with IFN plus rlbavlrm 
LikewIse, the calcnun/creatmme ratio m a morning 

sample was 0 0650 02 mg/mg creatmme m group 2 
versus 1 950 3 mg/mg m group 1 (p<O 01) This ratio 
showed a slgmficant posltlve correlation with the Z- 
score (r=O 60, p<O 01) and T-score (r=O 49, p<O 05) 
values m patients treated with IFN and rlbavlrm 

Other parameters 

To rule out other causes of osteoporosis, plasma cor- 
tlsol, serum testosterone, FSH, LH, thyroxme, free thy- 
roxme, TSH, 1PTH and 25-hydroxycabferol were 
measured m both groups of patients on finalizing treat- 
ment As Table 3 shows, all these markers were wlthm 
the normal range and showed no slgmficant difference 
between the two groups of patients 

Discussion 
Although a few patients have so far been reported to 
develop bone fractures or back pam during therapy 
with rlbavu-m plus IFN (1 l), little attention has been 
paid to such events and no study has been published 
concerning the effect of this therapy on bone mineral 
metabolism In this paper, we report the case of a male 
patient treated with IFN plus rlbavum who presented 
several episodes of back pam A bone densltometry of 
the lumbar spine demonstrated T-scores and Z-scores 
m the range of osteoporosis accordmg to the World 
Health Orgamzatlon defimtlons (15) In addltlon, a 
magnetic nuclear resonance exammatlon of the spine 
showed a decreased BMD, expansion of the mterver- 
tebral spaces with hermatlon of the mtervertebral disk 
mto the T4 vertebral body (Fig 1) Studies to deter- 
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mme the cause of this reduced bone mass hdd negative 

results There was no suggestlon on hlstory or physical 

exammatlon of hypogonadlsm, hyperthyroldlsm, gas- 

tromtestmal disease, Cushmg’s syndrome, malignancy 

or other pathologic processes He had never abused 

alcohol, had never smoked or taken medlcatlons m- 

volved m the etiology of some cases of osteoporosis 

(cortlcosterolds, antlconvulsants, heparm lmmuno- 

suppressive agents, thyroid hormone, chemothera- 

peutic agents, methotrexate, hthlum) He maintained 

normal physical activity and weight Serum levels of 

testosterone, cortlsol, gonddotropms thyroxme, TSH, 

IPTH, 25-hydroxycabferol, serum protein electro- 

phoresls and lmmunoelectrophoresls, as well as 24-h 

urinary-free cortlsol excretion and fecal fat were 

normal 

Although we cannot definitely rule out osteoporosis 

being present prior to the antiviral therapy, the fact 

that no signs of osteopema could be identified on an 

X-ray exammatlon of the chest performed 2 years 

earlier leads us to suggest that bone loss was induced 

during the ribdvirm-IFN treatment A survey among 

male patients, aged between 31 dnd 48 years, who had 

been treated with either IFN alone or IFN plus nbavlr- 

m for 12 months, showed that only patients on combl- 

nation therapy dlsplayed low bone densltometry T- and 

Z-scores T-score values, that measure the departure of 

the patient’s BMD value from the mean BMD for d 

young adult population m units of the populdtlon stan- 

dard deviation, were slgmficantly lower m the group of 

patients on combmatlon therapy (- 1 9420 6) than m 

the IFN group (0 19%0 6, p<O 001) Likewise, Z-score, 

that uses as reference the mean BMD and standard 

devlatlon for a healthy age-matched population, was 

also lower m the IFN-nbavn-m group (- 1 7620 5) 

than m the IFN group (0 2620 6, p<O 001) These ob- 

servations support the susplclon of dn etlologlc re- 

lationship between the combmatlon therapy and osteo- 

porosis However, since these observations do not 

definitely prove this relatlonshlp, a prospective study 

comparing BMD, blochemlcal markers of bone turn- 

over and secondary osteoporosis prior to and after 12 

months of treatment with either IFN alone or IFN 

combined with rlbavlrm 1s currently m progress 

Possible mechanisms of bone loss durmg nbavlrm- 

IFN treatment are not known Blochemlcal markers of 

bone formation (serum osteocalcm and bone alkdlme 

phosphatase) and resorption (urine pyndmolme) were 

m the normal range and, therefore, no evidence of dn 

increased bone turnover was found However, 24-h url- 

nary calcium excretion and urinary calcnun/creatmme 

ratio were markedly decreased and correlated slgmfi- 

cantly with Z- and T-score values These results suggest 
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that either an intestinal malabsorption of calcium or 

vitamin D deficiency might account for an Impaired 

intestinal calcium intake and a loss of the bone mass, 

although serum levels of 25-hydroxlcalclferol and fecal 

excretion of fat were normal Exammatlon of small m- 

testme biopsy specimens demonstrated a normal struc- 

ture Antlghadm and antlendomyslal antibodies were 

negative We speculate thdt rlbavnm treatment might 

have interfered with the mtestmdl transport of calcium 

However, new studies are mandatory to eluciddte the 

mechanisms of this possible Yeconddry deleterious 

bone effect of combined treatment of IFN with ribd- 

virm 

We conclude that treatment of chronic hepdtltls C 

with combined therapy for 12 months may cause d re- 

duced BMD m almost all pntlents Although this study 

does not definitely prove that this treatment was the 

cause of the reduced bone mass found m this group of 

patients, we believe that physicians should be aware of 

the risk of this potentldl seconddry effect of the antl- 

viral therapy 
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