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FULL PRESCRIBING INFORMATION

WARI

ING: RISK OF SERIOUS DISORDERS AND RIBAVIRIN-ASSOCIATED

Ribavirin monotherapy s not effective for the treatment of chronic hepatitis C virus
infection and should not be used alone for this indication.
primary clinical toxicity of ribavirin is hemolytic anemia. The anemia associated with

ribavirin therapy may resuitin worsening of cardiac disease and lead to fatal and nonfatal

‘myocardial infarctions. Patients with a history of significant or unstable cardiac disease
should not be treated with ribavirin [see WARNINGS AND PRECAUTIONS (5.2),
ADVERSE REACTIONS (6.1), and DOSAGE AND ADMINISTRATION (23)].
Significant teratogenic andor idal effects have been in all animal
species exposed to n. In addition, ribavirin has a multiple dose half-life of 12 days,
and it may persist in non-plasma compartments for as long as 6 months. Therefore,
ribavirin, including ribavirin, is in women who are in the male
partners of women who are pregnant. Extreme care must be taken to avoid pregnancy
during therapy and for 6 months after completion of therapy in both female patients and in
female partners of male patients who are taking ribavirin therapy. At least two reliable
forms of effective contraception must be utilized during treatment and during the 6month
post treatment follow-up period [see CONTRAINDICATIONS (4), WARNINGS AND
PRECAUTIONS (5.1), and USE IN SPECIFIC POPULATIONS (8.1)].

1INDICATIONS AND USAGE

-2a are indicated for the treatment of patients 5
years of e and older with chronic hepatts C (cur) virus infection who have compensated liver
disease and have not been previously treated with interferon alpha.
‘The following points should be considered when initiating ribavirin tablets combination therapy with
peginerferonalfa-2a

“This indication is based on clinical wials of combination therapy in patients with CHC and
compensated liver disease, some of whom had histological evidence of cirrhosis (C}
A), and in adult patients with clinically stable HIV disease and CD4 count greater than 100
cellsi
‘This indication s based on achieving undetectable HCV RNA after treatment for 24 or 48 weeks,
based on HCV genotype, and maintaining a Sustained Virologic Response (SVR) 24 weeks after the
last dose.
Safety and efficacy data are not available for treatment longer than 48 wecks.
‘The safety and efficacy of ribavirin tablets and peginterferonalfa-2a therapy have not been
established inliver or other patients with liver disease,
or previous nor-responders ( interferon therapy.
‘The safety and efficacy of ribavirin tablets therapy for the treatment of adenovirus, RSV,
parainfluenza or influenza infections have not been established. Ribavirin tablets should not be used
for these indicaons. Ribaviri or nlaon s aseparate package st which should be
consulted if ribavirin inhalation therapy is being considere

-Pugh class




2DOSAGE AND ADMINISTRATION

be taken with food. Ribaviri be given in combination with peginterferon alfa-
2a;its important to note never be givenas See pegi lfa-2a
Package Insert for all instructions regarding peginterferon alfa-2a dosing and administration.

2.1 Chronic Hepatitis C Monoinfection

Adult Patients

The recommended dose of ribavirin tablets is provided in Table 1. The recommended duration of
reatment for patients previously unireated with ribavirin and interferon s 24 1o 48 wi

‘The daily dose of ribavirinis 800 mg to 1200 mg administered orally inwo divided doses. The dose
should be individualized to the patient depending on baseline disease characteristics (e.g., genotype),
response to therapy, and tolerability of the regimen (see Table 1).

Table 1Peginterferon alfa-2a and Ribavirin Dosing Recommendations

Hepatitis C Virus (HCV) Genotype Peginterferon Alfa-2a Dose* Duration
(once

Genotypes 1,4 180 meg 48 weeks

48 weeks

Genotypes 2,3 180 me; 800 24 weeks

g2 mg
Genotypes 2 and 3 showed no increased response 10 treatment beyond 24 weeks (see Table 10).
Data on genotypes 5 and 6 are insufficient for dosing recommendations.
*See Peginterferon alfa-2a Package Insert for further details on peginterferon alfa-2a dosing and administration,
including dose modification in patients wih renal impairment.

Pediatric Patients

Peginterferon alfa- 24 is administered as 180 meg/1.73m? x BSA once weekly mbummumly, m a
maximum dose of 180 meg, and should be given in combination with ribavirin. The recommend:
et ducsion or patients with genotype 2 or 3 is 24 weeks and for other genotypes is 48 ecis

mbav.m. shouldbe given inconbinaton withpeginerferonalfe-2a. Ribavirinis avallable orly as 3
tablet and therefore the healthcare provider should determine if this sized tablet c:

almed by the pediaric paten. The recommered oses for Ribevirinare rovided inTable 2.

Patienis who initiate treatment prior (o their 18th birthday should maintin pediatric dosing through the

completion uf mempy

Table 2 Ribavirin Dosing Recommendations for Pediatric Patients

Body Weightin kilograms (kg) Ribavirin Daily Dose* Ribavirin Number of Tablets
231033 400 mg/day 1x200 mg tablet AM.

1x200 mg tablet P.M.
341046 600 mg/day 1200 mg tablet A.M.

2 X200 mg tablets P.M.
471059 800 mg/day 2 X200 mg tablets AM.

2X200 mg tablets P.M.
601074 1000 mg/day 2 X200 mg tablets AM.

3 X200 mg tablets P.M.
275 1200 mg/day 3X200 mg tablets AM.

3X200 mg tablets P.M.
*approximately 15 mg/kg/day

2.2 Chronic Hepatitis C with HIV Coinfection

Adult Patients

The recommended dose for treatment of chronic hepatitis C in patients coinfected with HIV is

peginterferonalfa-2a 180 mcg subcutaneous once weekly and ribavirin 800 mg by mouth daily for a

total duration of 48 weeks, regardless of HCV genotype

2.3 Dose Modifications

Adult and Pediatric Patients

If severe adverse reactions or laboratory abnornulities develop during combination

ribavirinjeginterferon alfa-2a therapy, the dose should be modified or discontinued, if appropriate,
1 the adverse reactions abate or decrease inseverity. If intolerance persists after dose adjustment,

ribavirinjpeginterferon alfa-2a therapy should be discontinued. Table 3 provides guidelines for dose

and onthe patients ration and cardiac status.

Ribavirin should be administered with caution to patients with pre-existing cardiac disease. Patients
should be assessed before commencement of therapy and should be appropriately monitored during
therapy. If there is any deterioration of cardiovascular status, therapy should be stopped [see
'WARNINGS AND PRECAUTIONS (5.2)].

Table 3Ribavirin Dose Modification Guidelines in Adults and Pediatrics

Body weight in kilograms (kg) Laboratory Values
Hemoglobin <10 g/dL in patients with no cardiac disease, or Decrease in hemoglobin of =2 g/dL during any 4 week p
Adult Patients older than 18 years of age

d in patients with history of stable cardiac disease Hemoglobin <B.5 g/dL in patients with no cardiac disease, or Hemoglobin <12 g/dL despite 4 weeks at reduced dose in patienis with history of stable cardiac disease

1200 mg tablet A.M.

Any weight 2X200 mg tablets P.M.

Discontinue Ribavirin

Pediatric Patients 5 to 18 years of age

231033 kg 1200 mg tablet AM.

341046 kg 1200 mg tablet AM.
1200 mg wblet P.M.

471059 kg 1200 mg tablet AM. Discontinue Ribavirin
1200 mg tablet P.M.

601074 kg 1200 mg tablet AM.
2x200 mg tablets P.M.

= 75kg 1200 mg tablet AM.

2x200 mg tablets P.M.

The guidelines for ribavirin dose modifications outlined in this table also apply to laboratory
abnormalities or adverse reactions other than decreases in hemoglobin values.

Adult Patients

Once ribavirin has been withheld due to either a laboratory abnormality or clinical adverse reaction, an
attempt may be made (0 restart ribavirin a 600 mg daily and further increase the dose (o 800 mg daly.
However, it is not recommended that ribavirin be increased to the original assigned dose (1000 mg o
1200 mg)

Pediarric Patients

Upon resolution of a laboratory abnormality or clinical adverse reaction, an increase in ribavirin dose to
the original dose may be attempted depending upon the physiciaris judgment. If ribavirin has been
withheld due to a laboratory abnormality or clinical adverse reaction, an attempt may be made to restart
ribavirin at one-half the full dose.

2.4 Renal Impairment

The total daily dose of ribavirin should be reduced for patients with creatinine clearance less than or
equal to 50 mL/min; and the weeKly dose of peginterferon alfa-2a should be reduced for creainine
clearance less than 30 mL/min as follows in Table 4 [see USE IN SPECIFIC POPULATIONS (8.7),
PHARMACOKINETICS (12.3), and Peginterferon Alfa-2a PACKAGE INSERT].

Table 4Dosage Modification for Renal Impairment

Creatinine Clearance Peginterferon Alfa-2a Dose (once weekly) Ribavirin Dose
(daily
30 10 50 mL/min 180 meg Alternating doses, 200 mg and 400 mg every other day
Less than 30 mL/min 135 meg 200 mg daily
Hemodialysis 135 meg 200 mg daily

The dose ofsbavirinshould ot be further modified i patiess with rersl impairment. I severe adverse
reactions or laboratory develop e di d, if appropriate, until the

adverse reactions abate or decrease in severity. If intolerance persists after restarting ribavi
ribavirin fpeginterferon alfa-2a therapy should be discontinued.

No data are available for pediatric subjects with renal impairment.

25 Discomtmaton of Dosing
Ifa- should be considered if the patient has failed
to demonstrate at leasta 2 log10 eduction rom baseline n HCV RNA by 12 wecks of therapy. o
undetectable HCV RNA levels after 24 weeks of therapy.
should be di in patients who develop hepatic
d treatment [see AND PRECAUTIONS (5.3)].

3 DOSAGE FORMS AND STRENGTHS
Ribavirin tablets for oral administration are available as:
200 mg - light pink o pink, round, biconves, beveled, film-coated tablets;

400 mg - light pink to pink, capsule shaped, biconvex, film-coated tablets;

500 mg - light pirk to pink, modified capsule shaped, biconvex, film-coated tablets;
600 mg - light pinkto pink, modified capsule shaped, biconves, film-coated blets

4 CONTRAINDICATIONS
Ribavirin is contraindicated in:
« Women who are pregrant. Ribavirinmay cause fetal harm when administered (o a pregnant woman.
Ribavirin is contraindicated inwomen who are or may become pregnant. If ths drug is used during
pregnancy, or if the patient becomes pregnant while taking this drug, the patient should be apprised
of the potential hazard 10 the fetus [see WARNINGS AND PRECAUTIONS (5.1), USE IN
SPECIFIC POPULATIONS (8.1), and PATIENT COUNSELING INFORMATION (17)].
Men whose female parters are pregnant.
Patients with hemoglobinopathies (e.g., thalassemia major or sickle-cell anemia)
Incomiaton with ddanosne Report of faul hepatc fllre, a5 well s penpheral neuropathy,
pancreatitis, and s cidosis have inclinical trials
feee DRUG INTERACTIONS (1))

lfa-2a combi y is indicated in patients with:
 Autoimmune hepatitis.

Hepatic decompensation (Child-Pugh score greater than 6; class B and C) in cirrhotic CHC
monoinfected patients before treatment [sce WARNINGS AND PRECAUTIONS (5.3)].
Hepatic decompensation (Child-Pugh score greater than or equal to 6) in cirrhotic CHC patients
coinfected with HIV before treament [see WARNINGS AND PRECAUTIONS (5.3)1.

5 WARNINGS AND PRECAUTIONS,

Significant adverse reactions associated with Ifa-2 P
nclude severe depression and suicidal ideation, hemolytic anemia, suppression of bone marrow
function, autoimmune and infectious disorders, ophthalmologic disorders, cerebrovascular disorders,
pulmonary dysfunction, colitis, pancreatits, and diabeles.

The Peginterferon alfa-2a Package Insert should be reviewed inits entirety for additional safety
information prior to initiation of combination treatmer.

5.1 Pregnancy
Ribavirin may cause birth defects and/or death of the exposed fetus. Ribavirin has demonstrated
significant teratogenic and/or embryocidal effects in all animal species in which adequate studies have

been conducted. These effects occurred at doses as low as one twentieth of the recommended human
dose of ribavirin.

therapy should not be started unless a report of a negative pregnancy test has been
obtained immediately prior to planned initiation of therapy. Extreme care must be taken to avoid
pregnancy in female patients and in female partners of male paties. Patients should be instructed to use
atleast two forms of effective contraception during treatment and for 6 months after treatment has been




stopped. Pregnancy testing should occur monthly during ribavirin therapy and for 6 months after therapy
has stopped [see BOXED WARNING, CONTRAINDICATIONS (4), USE IN SPECIFIC
POPULATIONS (8.1), and PATIENT COUNSELING INFORMATION (17)].

5.2 Anemia

The primary toxicity of ribavirin is hemolytic anemia, which was observed in approximately 13% of all
ribavirinpeginterferon alfa-2a- treated subjects in clinical trials. Anemia associated with ribavirin
oceurs within 1 10 2 weeks of fnitiation of therapy. Because the initial drop in hemoglobin may be
significant, itis advised that hemoglobin or hematocrit be obtained pretreatment and at week 2 and week
4 of therapy or more frequently if clinically indicated. Patients should then be followed as clinically
appropnale Caution should be exercised in initiating treatment in any patient with baseline risk of
severe anemia (e.g., spherocytosis, history of gastrointestinal bleeding) [see DOSAGE AND
ADMINISTRATION (2.3)].

Fatal and nonfatal myocardial infarctions have been reported in patients with anemia caused by ribavirin
Patients should be assessed for underlying cardiac disease before initiation of ribavirin therapy.
Patients with pre-existing cardiac disease should have electrocardiograms administered before
treatment, and should be appropriately monitored during therapy. If there is any deterioration of
cardiovascular status, therapy should be suspended or discontinued [see DOSAGE AND
ADMINISTRATION (2.3)1. Because cardiac disease may be worsened by drug-induced anenia,
patients with a history of significant or unsiable cardiac disease should not use ribavirin [see BOXED
WARNING, and DOSAGE AND ADMINISTRATION (23)].

5.3 Hepatic Failure

Chronic hepatitis C (CHC) patients with cirrhosis may be at risk of hepatic decompensation and death
whentreated with alpha interferons, including peginterferon alfa-2a. Cirrhotic CHC patients coinfected
with HIV receiving highly active antiretroviral therapy (HAART) and interferon alfa-2a with or wah ut
ribavirin appear to be at increased risk for the of hepatic
patients not receiving HAART. In Study NR15961 [see CLINICAL STUDIES (14.3)], among 129
CHCHIV cirrhotic patients receiving HAART, 14 (11%) of these patients across all treatment arms
developed hepatic decompensation resulting in 6 deaths. All 14 patients were on NRTIS, including
stavudine, didanosine, abacavir, zidovudine, and lamivudine. These small numbers of patients do not
permit discrimination between specific NRTI or the associated risk. During treatment, patients” clinical
status and hepatic function should be closely monitored for signs and sympioms of hepatic

Treaunent with b d immediately in
patients with hepatic decompensation [see CONTRAINDICATIONS (4)]

5.4 Hypersensitivity

Severe acute hypersensitivity reactions (e.g., urticaria, angioedema, bronchoconsiriction, and
anaphylaxis) have been observed during alpha interferon and ribavirin therapy. If such a reaction occurs,
therapy with peginterferon alfa-2a and ribavirin should be discontinued immediately and appropriate
medical therapy Instituted. Serious skin reactions including vesiculobullous eruptions, reactions in the
spectrum of Stevers-Johnson Syndrome (erythema multiforme major) with varying degrees of skin and
cosal ivolvenent and exflative dermatis (erythroderms) have been eported i e receiving
peginterferon alfa-2a with and withou . Patients developing signs or symptoms of severe skin
reactions must discontinue therapy Taec ADVERSE REACTIONS (6 91

5.5 Pulmonary Disorders

Dyspnea, pulmonary infiltrates, preumoritis, pulmonary hypertension, and preumonia have been reported
during therapy with ribavirin and interferon. Occasional cases of fatal pneumonia have occurred. In
i, sarcoidosts or the exacerbation of sarcoidosts hos een reported. I here is eiderce of
pulmonary infltates or pulmonary function mpairment, patents should be closely monitored and if
appropriate, treatment should be di

5.6 Bone Marrow Suppression

Pancytopenia (marked decreases in RBCs, neutrophils and platelets) and bone marrow suppression have
been reported in the literature to occur within 3 to 7 weeks after the concomitant administration o
pegylated interferonfribavirin and azathioprine. In this limited number of patients (n=8), myelotoxicity
vas reversible wiin (o  weeks upon withdraval of boh HCY atvira herapyandcorconstant
azathioprine and did not recur either weament alo alfa-

ribaviril thi gyl

should not be re-inroduced with concomitant azalhlapnne foet Drug oteracions @3)

5.7 Pancreatitis

Ribavirin and peginterferon alfa-2a therapy should be suspended in patients with signs and symptoms of
pancreatitis, and discontinued in patients with confirmed pancreatitis

5.8 Impact on Growth in Pediatric Patients
uring conbinaton herapy for up o 48 weeks withpegierferonafa-2a plus rbaviri, growth
nhibition was observed in pediatric subjects 5 to 17 years of age. Decreases inweight for age z-score
md height for age -score up o 48 weels of herapy compared with bseline were observed. A2
ears post-treatment, 16% of pediatric subjects were more than 15 percentiles below their baseline
elght curve and 119 wore tore than 15 percenilos below ther baseline heght curve.

[{he available longer term data on subjects who were followed up to 6 years post-treatment are t00

ted to determine the risk of reduced adult heightin some patienis [see Clinical Studies Experience
6.1)].

5.9 Laboratory Tests

Before beginning ribavirinjpeginterferon alfa-2a combination therapy, standard hematological and
biochemical laboratory tests are recommended for all patiers. Pregnancy screening for women of
childbearing potenial must be performed. Patiens who have pre-existing cardiac abnormuliies should
have el d before treatment with X

After initiation of therapy, hematological tests should be performed at 2 weeks and 4 weeks and
biochemical tests should be performed at 4 weeks. Additional testing should be performed periodically
during therapy. In adult clinical swdies, the CBC (including hemoglobin level and white blood cell and
platelet counts) and chemisiries (including liver function ests and uric acid) were measured at 1, 2, 4, 6,
and 8 weeks, and then every 4 to 6 weeks or more frequently if abnormalities were found. In h

pediatric clinical trial, hematological and chemisiry assessments were at 1,3, 5, and 8 weeks, then every
4 weeks. Thyroid stimulating hormone (TSH) was measured every 12 weeks. Monthly pregnancy testing
should be performed during combination therapy and for 6 months after discontinuing therapy.

The enace citeri used for he clinicalsudies of rbavirinand pegimerferon afa-2a muy be
considered as a guideline to acceptable baseline values for initiation of treatment:

< Platelet count greater thanor aqual 10 90,000 cellsimt as low 1 75,000 cellsimm in HCV
patients with cirrhosis or 70,000 cells/mm3 in patients with CHC and HIV

Absolute neutrophil count (ANC) greater than or equal to 1500 cells/mm3

TSH and T4 within normal limits or adequately controlled thyroid function

CD4+ cell count greater than or equal to 200 cells/mm3or CD4+ cell count greater than or equal to
100 cells/mm3 but less than 200 cells/mm3 and HIV-1 RNA less than 5,000 copies/mL in patients
coinfected with HIV

Hemoglobin reatr thanor equal 0 12 gL for woren and grester thanor equal 1 13 . for men
inCHC monoinfected p

Hemoglobin greater hanor eqnal 1o 11 g/dL for women and greater than or equal to 12 g/dL for men
in patients with CHC and H

6 ADVERSE REACTIONS
a broad variety of serious adverse reactions
[see BOXED WARNING s WARNINGS AND PRECAUTIONS (5)1. The most common serious
o life-threatening adverse reactions induced or aggravated by ribavirinpeginterferon alfa-2a include
depression, suicide, relapse of drug abuse/overdose, and bacterial infections each occurring ata
frequency of less than 1%. Hepatic decompensation occurred in 2% (10/574) CHC/HIV patiens [see
WARNINGS AND PRECAUTIONS (5.3)].

6.1 Clinical Studies Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
inthe clinical trials of a drug camnot be directly compared to rates in the clinical trials of another drug
and may not reflect the rates observed in clinical pracice.

Adult Patients

Inthe pivotal registration trials NV15801 and NV15942, 886 patients received ribavirin for 48 weeks
at doses of 1000/1200 mg based on body weight. In these tials, one or more serious adverse reactions
occurred in 10% of CHC monoinfected subjects and in 19% of CHC/HIV subjects receiving
peginterferonalfa-2a lone orincombinaton withribavirin. The most common serious adverse evert
(3% in CHC and 5% in CHC/HIV) was bacterial infection (e.g., sepsis, dit
pyelonephritis, pneumonia).

Other seious adverse reactions occurted st frequency of ess than 19 and nluded: suicide, suicial

ideation, psychosis, aggression, anxiety, drug abuse and drug overdose, angina, hepatic dys1

faty liver, cholangii, arhythnia, diabetes mellius, avoimamune phenorera (¢2. hyperthyroidiom
ypothyoidism, saroidosis systnc lupus erythemstosu,theunsoid i), perphera

neuropathy, aplastic anemia, peptic ulcer, gastrointestinal bleeding, pancreatitis, colitis, corneal ulcer,

pulmenary erpolism coma, mosis, cerébral hemorthage, ompoc trombocyOpenc purpurs,

psychotic disorder, and hallucination.

The percentage of patients in clinical trials who experienced one or more adverse events was 98%.
The most commonly reported adverse reactions were psychiatric reactions, including depression,
insomia, irritability, anxiety, and flu-like symptoms such as fatigue, pyrexia, myalgia, headache and
rigors. Other common reactions were anorexia, nausea and vomiting, diarrhea, arthralgias, injection site
reactons, alopecia, and pruits. Table 5 shows ates of aerse evens occuring ingeete tanor
equal 10 5% of subjects receiving pegylat

Clinical Tnal NVIS801.

Ten percent of CHC monoinfected patients receiving 48 weeks of therapy with peginterferon alfa-2a in
mbination with ribavirin discontinued therapy; 16% of CHC/HIV coinfected patients discont
therapy. The most common reasons for discontinuation of therapy were psychiatric, flu-like syndrome
(e, lthargy, faigue, headache), dermaologic and gasointesinal disorders, and laboratory
abnormalities (thrombocytopenia, neutropenia, and a
Querall 395 of patets with CHC or CHCHI requited modifcaton of peginerferonlfa-2a andor
of n CHC and
CHCHIV pallems was for aboratory sbrormaliies meatropenta (30% and 27%, |especnve|y) and
thrombocytopenia (4% ad 6%, respectively). The most common reason for dose modification of
ribavirin in CHC and CHC/HIV patients was anemia (22% and 16%, respectively).
Peginerferonalfy-2a dose wasteduced in 12% o ptents receiving 1000 mg 0 1200 m riboviinfor
% of patients receiving 800 mg ribavirin for 24 weeks. Ribavirin dose was reduced in
210 ot palens s mmmg 1000 mg to 1200 mg ribavirin for 48 weeks and in 12% of patients receiving
800 mg ribavirin for 24 weeks.

Chronic hepatitis C monoinfected patients treated for 24 weeks with peginterferon alfa-2a and 800 mg
ribavirin were observed to have lower incidence of serious adverse events (3% vs. 10%), hemoglobin
less than 10g/dL (3% vs. 15%), dose modification of peginterferon alfa-2a (30% vs. 36%) and ribavirin
(19% vs. 38%), and of withdrawal from treatment (5% vs. 15%) compared to patients treated for 48
weeks with peginterferon alfa-2a and 1000 mg or 1200 mg ribavirin. On the other hand, the overall
incidence of adverse evens appeared to be similar in the two treatment groups.

Table 5Adverse Reactions Occurring in greater than or equal to 5% of Patients in Chronic Hepatitis C Clinical Trials (Study NV15801)

CHC Combination Therapy Study NV15801
Peginterferon Alfa-2a 180 mcg + 1000 mg or 1200 mg Ribavirin Tablets Interferon alfa-2b + 1000 mg or 1200 mg Ribavirin Capsules
48 weeks

Body System ks
N=451 N=443

% %
Application Site Disorders

3 16
Hypnd|yrmd1<m 4 5

ke Symptoms and Signs

Faugue/Aslhema 65 68
Pyrexia 41 55
Rigors 25 37
Pain 10 9
Gastrointestinal

Nausea/Vomiting 2 2



Diarrhea 11 10
Abdominal pain 8 9
Dry mouth 4 7
Dyspepsia 6 5
Hematologic*
Lymphopenia 14 12
11 n
Neutropenia 27 8
Thrombocytopenia 5 <1
Metabolic and Nutritional
Anorexia 2 2
Weight decrease 10 10
Musculoskeletal, Connective Tissue and Bone
Myalgia 40 49
Arthralgia 2 2
Back pain 5 5
Neurological
Headache a3 49
Dizziness (excluding vertigo) 14 14
Memory impairment 6 5
Psychiatric
Irritability/Anxiety/Nervousness 33 38
Insomnia 30 37
Depression 20 28
oncentration impairment 10 13
Mood alteration 5 6
Resistance Mechanism Disorders
vera 12 10
Respiratory, Thoracic and Mediastinal
Dyspnea 13 14
Cough 10 7
Dyspnea exertional 4 7
Skin and Subcutaneous Tissue
Alopecia 28 33
Pruritus 19 18
Dermaitis 16 13
Dry skin 10 13
Rash 8 5
Sweating increased 6 5
Eczema 5 4

Visual Disorders
Vision blurred 5
*Severe hematologic abnormaliies (Iymphocyte less than 500 celi/mm? hemoglobin less than 10 g/dL; neutrophil less than 750 cells/mm®; platelet less than 50,000 cells/mm?).

Pediatric Patients

Ina clinical rial with 114 pediaric sub]ecls (510 17 years of age) treated with peginterferon alfa-2a
alone or ribavirin, dos were required one-third of
subjects, most commonly for l:ulmpenm rdancria In general, the safety profile observed in pediatric
subjects was similar to that seen in adults. Inthe pediatric study, the most common adverse events in
subjects treated with combination therapy peginterferon alfa-2a and ribavirin lnr up 10 48 weeks were

influenza-like illness (91%), upper respiratory tract ) headac
disorder 56%),skindisorder (4736), ad nfecton-sie “eaction (45%). Seven subject recciving
combination 22 and 1 48 weel gy or saley

reasons (depression, psyrhmlnr valuation abnormal, gansien blindnes, redal exudat
hyperlyceniz, ype 1 iabees mellus, and aneria), Severe adverse events were rzpurwdstubJecvs
+-2a plus ribavirin c oup

cholecys«ecmmy)

Table 6 Percentage of Pediatric Subjects with Adverse Reactions* During First 24 Weeks of Treatment by Treatment Group
and for 24 Weeks Post-treatment (in at Least 10% of Subjects)
Study NV17424
Alfa-2a
180 meg/i73 m? X BSA + Ribavirin
mg/kg

Ifa-2a
180 mcg/1.73 m? BSA + Pacebae
System Organ Class (N=59)

(N 55)

% %
General disorders and adminis tration site conditions
Influenza like illness 91 81
Injectionsite reaction 44 42
Faiigue 2 2
Irritability 2 14
Gastrointestinal disorders
Gastrointestinal disorder 49 a4
Nervous system disorders
Headache 51 39
Skin and subeutaneous tissue disorders
Rash 15 10
Pruritus 1 12
Musculoskeletal, connective tissue and bone disorders
Musculoskeletal pain 35 2
Psychiatric disorders
Insormia 9 12

Metabolism and nutrition disorders
Decreased appett 11
Displayed adverse drug reactions include all grades of reported adverse clinical events considered possibly, probably, or definiely related to study
dru
**Subjects in the peginterferon alfa-2a plus placebo arm who did not achieve undetectable viral load at week 24 switched to combination treatment
thereafrer. Therefore, only the frst 24 weeks are presented for the comparison of combination therapy with monotherapy.

In pediatric subjects randomized to combination therapy, the incidence of most adverse reactions was
similar for the entire treatment period (up to 48 weeks plus 24 weeks follow-up) in comparison to the
first 24 weeks, and increased only slightly for headache, gastrointestinal disorder, irritability and rash.
‘The majority of adverse reactions occurred in the first 24 weeks of treatment.

Growth Inhibition in Pediatric Subjects [see Warnings and Precautions (5.8)].

Pediatric subjects treated with PEGASYS plus ribavirin combination therapy showed a delay in weight
and height increases with up o 48 weeks of therapy compared with baseline. Both weight for age and
height for age z-scores as well as the percentles of the normative population for subject weight and
height decreased during treatment. At the end of 2 years follow-up atter treatment, most subjects had
returned to baseline normative curve perceniles for weight (64th mean percenile at baseline, 60th mean
percentle at 2 years post-treaument) and height (54th mean percenile at baseline, 56th mean percentile at
2 years post-treatmen). At the end of treatment, 43% (23 of 53) of subjects experienced a weight
percentle decrease of more than 15 percentiles, and 25% (13 of 53) experienced a height percentile
decrease of more than 15 percentiles on the normative growth curves. At 2 years post-treatmen, 16% (6
0f 38) of subjects were more than 15 percentiles below their baseline weight curve and 11% (4 of 38)
were more than 15 percentiles below their baseline height curve.

Thirty-eight of the 114 subjects enrolled in the long-term follow-up study, extending up o 6 years
postreatment. For most subjects, post-treatment recovery in growth at 2 years post-treatment was
maintained to 6 years post-treatment.

Common Adverse Reactions in CHC with HIV Coinfection (Adults)

The adverse event profile of coinfected patients treated with peginterferon alfa-2afribavirin in Study
NR15961 was generally similar to that shown for monoinfected patients in Study NV15801 (Table 5).
Events occurring more frequently in coinfected patients were neutropenia (40%), anemia (14%),
thrombocytopenia (8%), weight decrease (16%), and mood alteration (9%),

Laboratory Test Abnormalities

Adult Patients

Anemia due to hemolysis is the f i le:
{han 10 8/dL) was observed in 130 oF sl ibairinand peginterferonalfa-2a Combmsa el
patients in clinical trials. The maximum drop in hemoglobin occurred during the first 8 weeks of
initiation of ribavirin therapy [see DOSAGE AND ADMINISTRATION (2.3)]

‘Table 7Selected Laboratory Abnormalities During Treatment with Ribavirin in Combination With
Either Peginterferon Alfa-2a or Interferon alfa-2b

Laboratory Parameter Peginterferon Alfa-2a + Interferon alfa-2b
avirin +
1000/1200 mg avirin

48 wks 1000/1200 mg
(N=887) (N=443)

Neutrophils (cells/mm3)

1,000 <1,500 34% 38%

500 <1,000 49% 21%

<500 5% 1%

Platelets (cells/mm3)

50,000 - <75,000 1% 4%

20,000 - 50,000 5% <1%

<20,000 0 0

Hemoglobin (/dL)

85-99 1% 1%

<85 2% <1%

Pediatric Patients

Decreases in hemoglobin, neutrophils and platelets may require dose reduction or permanent
discontinuation from treatment [see DOSAGE AND ADMINISTRATION (2.4)]. Most laboratory
abnormalities noted during the clinical trial returned to baseline levels shortly after discontinuation of
weaument

Table 8 Selected Hematologic Abnormalities During First 24 Weeks of Treatment by Treatment Group in Previously Untreated Pediatric Subjects

Laboratory Parameter Peginterferon Ala-2a 180 mcg‘/1.735;||1 xBSA + Ribavirin 15 mg/kg Peginterferon Alfa-2a m?Nn!cg/’ua m? x BSA + Placebo*

Neutrophils (cells/mm3)

1,000 0 < 1,500 31% 39%
750 to < 1,000 27% 17%
500 to < 750 25% 15%
<500 7% 5%
Platelets (cells/mm3)

75,000 to < 100,000 4% 2%
50,000 0 < 75,000 0% 2%
<50,000 0% 0%
Hemoglobin (g/dL)

8510 <10 7% 3%
<85 0%

* Subjects in the peginterferon alfa-2a plus placebo arm who did not achieve undetectable viral load at week 24 switched to combination treatment thereafter. Therefore, only the
first 24 weeks are presented for the comparison of combination therapy with monotherapy.

In patients randomized to the incidence of during the entire treatment
phase (up to 48 weeks plus 24 weeks follow-up) in comparison to the first 24 weeks increased slightly
for neutrophils between 500 and 1,000 cells/mm and hemoglobin values between 8.5 and 10 g/dL. The
majority of hematologic abnormalities occurred inthe first 24 weeks of treatment.

6.2 Postmarketing Experience



The following adverse reactions have been identfied and reported during post-approval use of
Because these reactions are reported voluntarily
froma pnpulauon of unceriainsize, it is not always possible to reliably estimate their frequency or
establish a causal relationship to drug exposure.

Blood and Lymphatic System disorders
Pure red cell aplasia

Ear and Labyrinth disorders

Hearing impairmen, hearing loss

Eye disorders

Serous retinal detachment

Immune disorders

Liver and renal graft rejection
Metabolism and Nutrition disorders
Dehydration

Skin and Subcutaneous Tissue disorders
Stevens-Johnson Syndrome (SJ5)
Toxic epidermal necrolysis (TEN)

7 DRUG INTERACTIONS

Results fro sub-study o
pegintrteronalfa.2a i rivavirin

7.1 Nucleoside Reverse Transcriptase Inhibitors (NRTIs)

Invitro data indicate ribavirin reduces phosphorylation of lamivudine, stavudine, and zidovudine.
However, o (e.g., plasma or intracellular trif active
metabolite concentations) or pharmacodynamic (e.g, loss of HIVHCV virologic suppression)
interaction was observed when ribavirin and lamivudine (n=18), stavudine (n=10), or zidovudine (n=6)
were co-administered as part of a multi-drug regimen to HCV/HIV coinfected patiens.

InStudy NR15961 among the CHC/HIV coinfected cirrhotic patients receiving NRTIs, cases of hepatic
decompensation (some fatal) were observed [see WARNINGS AND PRECAUTIONS (5.3)].

Patients receiving peginterferon alfa-2a/ribavirin and NRTIs should be closely moritored for treatment-
associated toxicities. Physicians should refer to prescribing information for the respective NRTIs for
guidance regarding toxicity management. In addition, dose reduction or discontinuation of peginterferon
alfa-2a, ribavirin or both should also be considered if worsening toxicities are observed, including
hepatic decompensation (e.g., Child-Pugh greater than or equal to 6) [see WARNINGS AND
PRECAUTIONS (5.3) and DOSAGE AND ADMINISTRATION (2.3)]

Didanosine

Co-administration of ribavirin and didanosine is contraindicated. Didanosine or its active metabolite

with ribavirin, which could cause or worsen clinical toxicities. Reports of fatal hepatic failure as well
as peripheral neuropathy, pancreatitis, and symplomatic hyperlactatemia/lactic acidosis have been
reported in clinical trials [see CONTRAINDICATIONS (4)]

Zidovudine

InStudy NR1596 1, patients who were administered zidovudine i Ifa-
2arribavirin developed severe neutropenia (ANC less than 500) and severe anemia (helmglahm less
than 8 g/dL) more frequently than similar patiens not receiving zidovudine (neutropenia 15% vs. 9%)
(anemia 5% vs. 1%). Discontinuation of zidovudine should be considered as medically appropriate.

7.2 Drugs Metabolized by Cytochrome P450
Invitro studies indicate that ribavirin does not inhibit CYP 2C9, CYP 2C19, CYP 2D6 or CYP 3A4.

7.3 Azathioprine

The use of ribavirin to treat chronic hepatitis C in patients receiving azathioprine has been reported to
induce severe pancytopenia and may increase the risk of azathioprine-related myelotoxicity. Inosine
‘monophosphate defydrogenase (IMDH) is required for one of the metabolic pathways of azathioprine.
Ribavirin is known to inhibit IMDH, thereby leading to accumulation of an azathioprine metabolite, 6-
methylthioinosine monophosphate (6-MTITP), which is associated with myelotoxicity (neutropenia,
thrombocytopenia, and anemia). Patients receiving azathioprine with ribavirin should have complete
blood couns, including platelet counts, monitored weekly for the first month, twice monthly for the
second and third months of treatment, then monthly or more frequenty if dosage or other therapy
changes are necessary [see WARNINGS AND PRECAUTIONS (5.6)1.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Teratogenic Effects

Pregnancy: Category X [see CONTRAINDICATIONS (4)}]

Ribavirin produced significant embryocidal and/or teratogenic effects in all animal species in which
adequate stu een conducted. Malformations of the skull, palate, eye, jaw, limbs, skeleton, and
gastrointestinal tract were noted. The incidence and severity of teratogenic effecis increased with
escalation of the drug dose. Survival of fetuses and offspring was reduced [see
CCONTRAINDICATIONS (4) and WARNINGS AND PRECAUTIONS (5.1)}

In conventional embryotoxicity/teratogenicity studies in rats and rabbits, observed no-effect dose levels
were well below those for proposed clinical use (0.3 mg/kg/day for both the rat and rabbit;
approximately 0.06 times the recommended daily human dose of ribavirin). No maternal toxicity or
etfects onoffspring were observed in  peri/postnatal toxiciy study in'atsdosed orally at up 0 1
mg/kg/day 0.01 times the y human dose of ribavirin).
Treatment and Post-treatment: Potential Risk to the Fetus

Ribavirin is known to accumulate in intracellular components from where itis cleared very slowly. Itis
not known whether ribavirin is contained in sperm, and if so, will exert a potential teratogenic effect
upon fertilization of the ova. However, because of the potential human teratogenic effects of ribavirin,
male patients should be advised to take every precaution o avoid risk of pregnancy for their female
partners

Ribavirin should not be used by pregnant wormen or by men whose female partners are pregnan. Female
patients of childbearing potential and male patients with female partners of childbearing potential should
Dot receive ribavirin unless the patient and his/her partner are using effective contraception (two
reliable forms) during therapy and for 6 months post therapy [see CONTRAINDICATIONS (4)].
Ribavirin Pregnancy Registry

A Ribavirin Pregnancy Regisiry has been established to monitor maternal-fetal outcomes of pregnancies
of female patients and female partners of male patients exposed to ribavirin during treatment and for 6
months following cessation of treatmen. Healthcare providers and patients are encouraged to report
such cases by calling 1-800-593-2214.

8.3 Nursing Mothers
Itis not known whether ribavirin is excreted in human milk Because many drugs are excreted in human
milkcand to avoid any potential for serious adverse reactions in nursing infants from ribavirin, a decision
should be made either (o discontinue nursing or therapy with ribavirin, based on the importance of the
therapy to the mother.

8.4 Pediatric Use

Pharmacaldneti evaluaios inpedlatic patiens have ot ben performed.

Safety and effecti of not ished in patients below the age of 5 years.

8.5 Geriatric Use

Clinical studies of ribavirin and pegmler[emn alfa-2a did not include sufficient numbers of subjects

aged 65 or over to determine whef spond differently from younger subjects. Specific
Dharmacokinetc ovahuatlon for ibavirn n i elderly have not beah pertormed. The Hsk o toxic
reactions to this drug may be greater in patients with impaired renal function. The dose of ribavirin
should be reduced in patients with creatinine clearance less than or equal to 50 mL/min; and the dose of
peginterferon alfa-2a should be reduced in patients with creatinine clearance less than 30 mL/min [see
DOSAGE AND ADMINISTRATION (2.4); USE IN SPECIFIC POPULATIONS (8.7)]

8.6 Race

A tud ubje there is no clinically significant difference in
Tibavirin pharmacolinetcs among Black (ro14), Hispanie (v13) and Caucaston (r-13) subjects.

8.7 Renal Impairment

Rersl fuctionshould be evalusted nllpaeres prior o inaion of ibavirnky stming he
patient’s c clearance,

A clinical trial evaluated treatment with ribavirin and peginterferon alfa-2a in 50 CHC subjects with
moderate (creatinine clearance 30 to 50 mL/min) or severe (creatinine clearance less than 30 mi/min)
renal impairment or end stage renal disease (ESRD) requiring chronic hemodialysis (HD). In 18 subjects
with ESRD receiving chronic HD, ribavirin was administered ata dose of 200 mg daily with no
apparent difference in the adverse event profile in comparison to subjects with normal renal function.
Dose reductions and temporary interruptions of ribavirin (due to ribavirin-related adverse reactions,
mainly anemia) were observed inup to one-third ESRD/HD subjects during treatment; and only one-third
of these subjects received ribavirin for 48 weeks. Ribavirin plasma exposures were approximately
20% lower insubjects with ESRD on HD compared to subjects with normal renal function receiving the
standard 1000/1200 mg ribavirin daily dose.

Subjects with moderate (n=17) or severe (n=14) renal impairment did not tolerate 600 mg or 400 mg
daily doses of ribavirin, respectively, due 1o ribavirin-related adverse reactions, mainly anemia, and
exhibited 20% to 30% higher ribaviinplasi exposures (dspie frequentdose modificators)
compared to s normal renal function (creatinine clearance greater than 80 mL/min) receiving
e sandard dose of ribavirin. Discomtimuation rtes were higher insubjects with Severe renal
impairment compared to that observed in subjects with moderate renal impairment or normal renal
function. Pharmacokinetic modeling and simulation indicate thata dose of 200 mg daily in patients with
severe renal impairment and a dose of 200 mg daily alternating with 400 mg the following day in
patients with moderate renal impairment will provide plasma ribavirin exposure similar (o patients with
normal renal function receiving the approved regimen of ribavirin. These doses have not been studied in
patiens [see DOSAGE AND ADMINISTRATION (2.4), and CLINICAL PHARMACOLOGY
(12.3)

Based on the pharmacokinetic and safety resulis from this trial, patients with creatinine clearance less
than or equal to 50 mL/min should receive a reduced dose of ribavirin; and patients with creatinine
clearance less than 30 mL/min should receive a reduced dose of peginterferon alfa-2a. The clinical and
hematologic status of patients with creatinine clearance less than or equal to 50 mL/min receiving
ribavirin should be carefully monitored. Patients with clinically significant laboratory abnormalities or
adverse reactions which are persistently severe or worsening should have therapy withdrawn [see
DOSAGE AND ADMINISTRATION (2.4), CLINICAL PHARMACOLOGY (12.3), and
PEGINTERFERON ALFA-2A PACKAGE INSERT].

8.8 Hepatic Impairment
The effect of hepatic impairment on the pharmacokinetics of ribavirin following administration of
ribavirin has not been evaluated. The clinical trials of ribavirin were restricted to patients with Child-
Pugh class A disease.

8.9 Gender

No clinically significant differences in the pharmacokinetics of ribavirin were observed between male
ind female subjects.

Ribavirin pharmacokinetics, when corrected for weight,are sinilar in male and female patients.

8.10 Organ Transplant Recipients

The safety and efficacy of f

paiens wih liver and other ansplandors i ot alpha |nrerfemm Tver and ren arait
rejections have Ifa-2a, alone or ith ribavirin [see
ADVERSE REACTIONS (6. z)]

10 OVERDOSAGE



No cases of verdose with ribavirin have beenreported inclinical ils. Hypocalcemia and

inpersons reater than the dosage of
i ek of e cosen rbairimoes adrinsered mu—avennnsly at dosages up to and insome
cases exceeding four times the recommended maximum oral daily dose

11 DESCRIPTION

Ribavirinis a nucleoside analogue with antiviral activity. The chemical name of ribavirinis 1-3-D-
ribofuranosyl-1H-1,2,4-triazole-3-carboxamide and has the following structural formula:

cony

The molecular formula of ribavirin is CgHi2N405 and the molecular weightis 244.2.

Ribavirin, USP is white, crystalline powder. Itis freely soluble in water and slightly soluble in
dehydrated alcohol.

Each film-coated ribavirin tablet intended for oral administration contains 200 mg or 400 mg or 500 mg
or 600 mg of ribavirin. In addition, each tablet contains the following inactive ingredients:
crospovidone, hypromellose, iron oxide red, iron oxide yellow, magnesium stearate, microcrystalline
cellulose, glycol, povidone, wlca

Organic test number pending in the USP.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Ribavirinis an antiviral drug [see MICROBIOLOGY (12.4)].

12.3 Pharmacokinetics

Multiple dose ribavirin pharmacokinetic data are available for HCV patients who received ribavirinin

combimion vith peginerferonlfa- 2. Following adminisratonof 1200 mgday with fod for 12
el meansSD (=39;body welght reatr than 75 ) AUC 2y s 2536147110 g /. and

Copax Was zmmm ng/mL. The average time to reach Cnya Was 2 hours, Trough ribavirin plasma

concentaions following 13 weeks of dosing with 100 were 16625545 rgim. in HOV infected

patients who received 800 mg/day (n=89), and 2112:810 g/ in patients who received 1200 mg/day

ht greater than 75 kg).

The terminal hlflife ofribavirin following adinistaionof asingle oal dose of b s about
to 170 hours. The total apparent clearance following administration of a single oral dos

Fbaviins about 26 L There s extersive accumulation of ibavirin after multple dosing (weice

daily) such that the Cyay at steady state was four-fold higher than that of a single dose.

Effect of Food on Absorption of Ribavirin

Bioavailability of a single oral dose of ribavirin was increased by co-administration with a high-fat
absorption was slowed (Tpgy was doubled) and the AUCy.1q21 and Conay increased by 42%

and 66%, respectively, when ribavirin was taken with a high-fat meal compared with fasting conditions

[see DOSAGE AND ADMINISTRATION (2) and PATIENT COUNSELING INFORMATION

anl

Elimination and Metabolism

‘The contribution of renal and hepatic pathways to ribavirin elimination after administration of ribavirin
is not known. In vitro studies indicate that ribavirin is not a substrate of CYP450 enzymes.

Renal Impairment

A clinical trial evaluated 50 CHC subjects with either moderate (creatinine clearance 30 to 50 mi/min)
or severe (creatinine clearance less than 30 mL/min) renal impairment or end stage renal disease (ESRD)
requiring chronic hemodialysis (HD). The apparent clearance of ribavirin was reduced in subjects with
creatinine clearance less hanor equal (0 50 /i, includig subjcts with ESRD on D, extibiing
approximately 30% of the value found in subjects with normal renal function. Pharmacokinetic modeling
s mulation ndicate that a dose of 200 g datly inpatent with severe renal impoirment and a dose
of 200 mg daily alternating with 400 mg the following day in patients with moderate renal impairment
will provide plasma ribavirin exposures similar to that observed in patients with normal renal function
receiving the standard 1000/1200 mg ribavirin daily dose. These doses have not been studied in
patients.

In 18 subjects with ESRD receiving chronic HD, ribavirin was administered at a dose of 200 mg daily.
Ribavirin plasma exposures in these subjects were approximately 20% lower compared to subjects with
normal renal function receiving the standard 1000/1200 mg ribavirin daily dose [see DOSAGE AND
ADMINISTRATION (2.4), USE IN SPECIFIC POPULATIONS (8.7)].

Plasma ribavirin is removed b with ratio of %; however,
e o the e volume of disibution of ribaviin, plas exposure 1 not expecied o ch.\ngc with
hemodialysis.

12.4 Microbiology

Mechanism of Action

The mechanism by which ribavirin contributes to its antiviral efficacy in the clinic is not fully
understood. Ribavirin has direct antiviral activity in tissue culture against many RNA viruses. Ribavirin
increases the mutation frequency in the genomes of several RNA viruses and ribavirin triphosphate
inhibits HCV polymerase ina biochemical reaction.

Antiviral Activity in Cell Culture

Inthe stable HCV cell culture model system (HCV repllton), ribavirin inhibited autonomous HCV RNA
replication with a 50% effective concentration (ECsg of 1110 21 mcM. In the same model, PEG-
PN a2 lso inibited HOV RNA replcation, with anCag alue of 0.1 10 3 g The combination
of PEG-IFN a-2a and ribavirin was more effective at inhibiting HCV RNA replication than either agent
alone.

Resistance

Different HCV genotypes display considerable clinical variability in their response to PEG-IFN-acand
ribavirin therapy. Viral genetic determinanis associated with the variable response have not been
definitively identified.

Cross-resistance
Cross-resistance between IFN a and ribavirin has not been observed.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis

Ina p53 (+/-) mouse carcinogenicity study up to the maximum tolerated dose of 100 mg/kg/day, ribavir

was not oncogenic. Ribavirin was also not oncogenic ina rat 2 year carcinogenicity study at doses up to
e maximum tolerated dose of 60 mg/kg/day. Ona body surface area basis, these doses are

approximately 0.5 and 0.6 times the maximum recommended daily human dose of ribavirin, respectively.

Mutagenesis
Ribavirin demonstrated mutagenic activity inthe in vitro mouse lymphoma assay. No clastogenic activity
was observed inan in vivo mouse micronucleus assay at doses up to 2000 mg/kg. However, resulis from
studies published in the literaure show clastogenic activity inthe in vivo mouse micronucleus assay at
oral doses up to 2000 mg/kg. A dominant lethal assay in rats was negative, indicating that if mutations
occurred inrats they were not transmitted through male gametes.

Impairment of Fertiity
Ina fertility study inras, ribavirin showed a marginal reduction in sperm counts at the dose of 100
/kg/day with no effect on fertility. Upon cessation of treatment, total recovery occurred after 1
spermatogenesis cycle. Abnormalities in sperm were observed in studies in mice designed to evaluate
the time course and reversibility of ribavirin-induced testicular degeneration at doses of 15 to 150
‘mg/kg/day (approximately 0.1 to 0.8 times the maximum recommended daily human dose of ribavirin)
administered for 3 to 6 months. Upon cessation of treatment, essentially toal recovery from ribavirin-
induced testicular toxicity was apparent within 1 or 2 spermatogenic cycles.
Female patients of childbearing potential and male patients with female partners of childbearing
potential should not receive ribavirinunless the patient and his/her partner are using effective
contraception (two reliable forms). Based ona multiple dose half-life (1 2) of ribavirin of 12 days,
effective contraception must be utilized for 6 months post therapy (i.e., 15 half-lives of clearance for
ribavirin).

No reproducive oxicology sudies ave been performed usng peginerferonaf-2a inconbiaion
with ribavirin. However, ribavirin h has
adverse effects on reproduction. oot e sveumad o o o produced by e sgentalone
would also be caused by the combination of the two agens.

13.2 ANIMAL PHARMACOLOGY AND OR TOXICOLOGY

Ina study inrats, it was concluded that dominant lethality was not induced by ribavirin at doses up to 200

mg/kg for 5 days (up o 1.7 times the maximum recommended human dose of ribavirin).

Long-term studies in the mouse and rat (18 to 24 months; dose 20 to 75, and 10 to 40 mg/kg/day,

respeciively, approximetely 0.1 6 0.4 Gmes the maximum daily humsn dose of ibaviin) have
relationship and an increased incidence of vascular

lesi n mice. Inrats, retinal incontrols, but the

incidence was ncreased i ribavii read rats

14 CLINICAL STUDIES

14.1 Chronic Hepatitis C Patients
Adult Patients

The safety and effectiveness of peginterferon alfa-2a in combination with ribavirin for the treatment of
hepatitis C virus infection were assessed intwo randomized controlled clinical ials. Al patients were
adults, had compensated liver disease, detectable hepatitis C virus, liver biopsy diagnosis of chronic
hepatitis, and were previously untreated with interferon. Approximately 20% of patients in both studies
had compensated cirrhosis (Child-Pugh class A). Patients coinfected with HIV were excluded from
these sdies.

InStudy NV15801, patients were randomized to receive either peginterferon alfa-2a 180 mcg
subcutaneous once weekly with an oral placebo, peginterferon alfa-2a 180 mcg once weekly with
ribavirin 1000 mg by mouth (body weight less than 75 kg) or 1200 mg by mouth (body weight greater
than or equal to 75 kg) or interferon alfa-2b 3 MIU subcutancous three times a week plus ribavirin 1000
mg or 1200 mg by mouth. All patients received 48 weeks of therapy followed by 24 weeks of
weatment-free follow-up. Ribavirin or placebo treatment assignment was blinded. Sustained virological
response was defined as undetectable (less than 50 1U/mL) HCV RNA onor after study week 68,
Peginterferon alfa-2a in combination with ribavirin resulted in a higher SVR compared to peginterferon
alfa-2a alone or interferon alfa-2b and ribavirin (Table 9). In all treatment arms, patients with viral
genotype 1, regardless of viral load, had a lower response rate to peginterferon alfa-2a in combination
with ribavirin compared to patiens with other viral genotypes.

‘Table 9Sustained Virologic Response (SVR) to Combination Therapy (Study NV15801)
Interferon alfa-2b + Ribavirin 1000 mg or 1200 mg Peginterferon Alfa-2a + Placebo Peginterferon Alfa-2a + Ribavirin 1000 mg or 1200 mg

All patients 197/444 (44%) 65224 (29%) 241/453 (53%)
Genotype 1 1031285 (36%) 29/145 (20%) 1321298 (44%)
Genotypes 210 6 94/159 (59%) 36/79 (46%) 109/155 (70%)

Difference in overall treatment response (Peginterferon alfa-2afribavirin ~ Interferon alfa-2bfribavirin)



was 9% (95% C12.3, 15.3).

InStudy NV15942, all patients received peginterferon alfa-2a 180 meg subcutaneous once weekly and
were randomized to treatment for either 24 or 48 weeks and to a ribavirin dose of either 800 mg or
1000 mg/1200 mg (for body weight less than 75 kg greater than or equal to 75 kg). Assignment to the
four treatment arms was stratified by viral genotype and baseline HCV viral titer. Patients with genotype
1.and high viral tter (defined as greater than 2 x 105HCV RNA copies/mL serum) were preferentally
assigned to reatment for 48 weeks.

Sustained Virologic Response (SVR) and HCV Genotype

HCV 1 and 4-Irrespecive of baseline viral titer, treatment for 48 weeks with peginterferon alfa-2a and
1000 mg or 1200 mg of ribavirin resulted in higher SVR (defined as undetectable HCV RNA at the end
of the 24 week reatment-free follow-up period) compared 1o shorter treatment (24 weeks) and/ior 800
mg ribavirin.
HCV 2and 3 Irrespectiv of bascline vialer, reatmen for 24 weels with peginerteronafa-22 and
800 mg of ribavirin resulted ina similar SVR compared to longer treatment (48 weeks) and/or 1000 mg
0r 1200 mg of ribavirin (see Table 10).

The numbers of patients with genotype 5 and 6 were oo few (© allow for meaningful assessment

Table 10Sustained Virologic Response as a Function of Genotype (Study NV15942)

24 Weeks Treatment 48 Weeks Treatment
Peginterferon Alfa- i Ribavirin 800 mg Peginterferon Alfa-2a + Ribavirin 1000 mg or 1200 mg" Peginterferon Alfa-2a + Ribavirin 800 mg Peginterferon Alfa-2a + Rlbavlrln 1000 mg or 1200 mg”
(N=207) (N=280) (N=361) (N=436)
Genotype 1 297101 (29%) 48/118 (41%) 997250 (40%) 133/271 (51%)
Genotypes 2,3 79/96 (82%) 116/144 (81%) 75199 (76%) 117/153 (76%)
Genotype 4 0/5 (0%) 7112 (58%) 518 (63%) 9/11 (82%)

*1000 mg for body weight less than 75 kg; 1200 mg for body weight greater than or equal (o 75 kg,

Pediatric Patients

Previously untreated pediatric subjects 5 through 17 years of age (55% less than 12 years old) with
clroric heptiis C, compersated lver disease ad detectable HCY RIA, were rated wihribaviin

mg/kg/day plus fa-2a 180 meg/1.73 m2 x body surface area once
weekly for 48 etk 1 bjects were oowed fr 24 weale post-treamment, Sustained virological
response (SVR) was defined as undetectable (less than 50 IU/mL) HCV RNA on or after study week 68.
A totl of 114 subjcts were randonized o receive cither conbiraton westmentof ibaviringls

fa-2a 01 ubjects failing

monotherapy at 24 weeks or later could receive open-label ribavirin plus peginterferon alfa-2a. e
initial randomized arms were balanced for demographic factors; 55 subjects received iritial combination
treatment of ri and 59 received plus placebos; i
he overal inentto-treat populaion 4356 were female, 0% wete Caucasian, and 194 were mfected
with HCV genotype 1. The SVR resuls are summarized in Table 11.

Table 11 Sustained Virologic Response (Study NV17424)
Peginterferon alfa-2a 180 meg/1.73 m x BSA + Ribavirin 15 mg/kg* Peginterferon alfa-2a 180 mcg/1.73 m? x BSA +Placebo*
(N=55) (N=59)

AILHCYV genotypes** 29 (53%) 12 (20%)
HCYV genotype 1 21/45 (47%) 8/47 (17%)
HCV non-genotype 1+ 8/10 (80% 4112 (33%)
*Results indicate undetectable HCV RNA defined as HCV RNA less than 50 [UmL at 24 weeks post-treatment using the AMPLICOR HCV test v2
#=Scheduled treatment duration was 48 weeks regardiess of the genotype

***Includes HCV genotypes 2,3 and others

14.2 Other Treatment Response Predictors

Treatment response rates are lower in patients with poor prognostic factors receiving pegylated
interferon alpha therapy. In studies NV15801 and NV 15942, treatment response rates were Iuher in
patients older than 40 years (50% vs. 66%), in patients with cirrhosis (47% vs. 59%), in patie

weighing over 65 kg (4994 . 60%), an i patens withgerotype 1 with high vs. low viral Joad (43%
vs. 56%). African-American patients had lower response rates compared to Caucasians.

Instudies NVI5801 and NV15942, lack of early virologic response by 12 weeks (defined as HCV.
RNA undetectable or greater than 2 log lower than baseline) was grounds for discontinuation of
treatment. OF patients who lacked an early viral response by 12 weeks and completed a recommended
course of therapy despite a protocol-defined optionto discomtinue therapy, 539 (13%) achieved an

Of patients who lacked an early viral response by 24 weeks, 19 completed a full course of
therapy and none achieved an SVR.

14.3 Chronic Hepatitis C/HIV Coinfected Patients

InStudy NRI596 1, patients with CHC/HIV were randomized to receive either peginterferon alfa-2a
180 meg subcutaneous once weekly plus an oral placebo, peginterferon alfa-2a 180 mg once weekly
plus rib mg by mouth daily or interferon alfa-2a, 3 MIU three times a week plus
vibairin 800 mg by mouh daiy. Al putients received 48 weelk of therapy andsustained irologic
response (SVR) was assessed at 24 weeks of treatment-frec follow-up. R ebo treatment
assignment was blinded in the peginterferon alfa-2a treatment arms. All panells ‘were adults, had
compensated liver disease, detectable hepaitis C virus, liver biopsy diagnosis of chronic hepatitis C,
and were previously untreated with interferon. Patients also had CDa+ cell count greater than or equal
10 200 cells/mm or CD4-+ cell count greater than or equal to 100 cells/mm but less than 200 cells/mm?
and HIV-1 RNA less than 5000 copies/mL, and stable status of HIV. Approximately 15% of patients in
the study had cirrhosis. Results are shown in Table 12.

Table 12Sustained Virologic Response in Patients with Chronic Hepatitis C Coinfected With HIV (Study NR15961)
Interferon Alfa-2a + Ribavirin 800 mg Peginterferon Alfa-2a + Placebo Peginterferon Alfa-2a + Ribavirin 800 mg
(N=289) (N=289) (N=290)

All patients 33(11%) 58 (20%) 116 (40%)
Genotype 1 121171 (7%) 24/175 (14%) 51/176 (29%)
Genotypes 2,3 18/89 (20%) 32/90 (36%) 59/95 (62%)

‘Treatment response rates were lower in CHC/HIV patients with poor prognostic factors (including
HCV genotype 1, HCV RNA greater than 800,000 TU/mL, and cirrhosis) receiving pegylated interferon
alpha therapy.

Of the patients who did not demonstrate either undetectable HCV RNA or at leasta 2 log g reduction
from baseline in HCV RNA titer by 12 weeks of peginterferon alfa-2a and ribavirin combination
therapy, 2% (2/85) achieved an SVR.

In CHC patients with HIV coinfection who received 48 weels of peginterferonalfa-2a alone or in
combination with ribavirin treatment, mean and median HIV RNA titers did not increase above baseline
during treatment or 24 weeks post-ireatment

16 HOW SUPPLIED/STORAGE AND HANDLING
Ribavirin Tablets, 200 mg are light pink o pink, round, biconvex, beveled, film-coated tablets debossed
with the logo of 'ZC19' on one side, other side plain and supplied as follows:

NDC 68382-046-03 in bole of 168 tablets

NDC 68382-046-28 in bottle of 180 tblets

NDC 68382-046-10 inbotle of 1000 tablets

NDC 68382-046-77 in unit-dose blister cartons of 100 (10 x 10) unit-dose tablets

Ribavirin Tablets, 400 mg are light pink to pink, capsule shaped, biconvesx, film-coated blets debossed
with'ZD' and '07' on one side and plain on other side and supplied as follows:

NDC 68382-127-17 in botile of 28 tablets

NDC 68382-127-07 inbottle of 56 tblets

NDC 68382-127-14 in bottle of 60 tablets

Ribavirin Tablets, 500 mg are light pink to pink, modified capsule shaped, biconvex, film-coated tablets
debossed with ZC56' on one side and plain on the other side and supplied as follows:

NDC 68382-126-17 inbottle of 28 tblets

NDC 68382-128-07 inbottle of 56 tablets

NDC 68382-128-14 inbotle of 60 tablets

Ribavirin Tablets, 600 mg are light pink to pink, modified capsule shaped, biconvex, film-coated wblets
debossed with 7ZD)' and ‘08" on one side and plain on other side and supplied as follows:

NDC 68382-129-17 in bottle of 28 tablets

NDC 68382-129-07 inbottle of 56 tblets

NDC 68382-129-14 inbottle of 60 tablets

Storage and Handling

Store at 20° to 25°C (68° t0 77°F) [see USP Controlled Room Temperature].

Keep botle tightly closed.

17 PATIENT COUNSELING INFORMATION
« See FDA-approved patient labeling (Medication Guide)

Pregnancy
Patients must be informed that ribavirin may cause birth defects and/or death of the exposed fetus.
Ribavirin therapy must not be used by women who are pregnant or by men whose female partmers are
pregnant. Extreme care must be taken o avoid pregnancy in female patients and in female partners of
male patients taking ribavirin therapy and for 6 months post therapy. Patients should use two reliable
methods of birth control while taking ribavirin therapy and for 6 months post therapy. Ribavirin therapy
should not be initiated until a report of a negative pregnancy test has been obtined immediately prior
initiation o[ mmpy Patients must performa pregnancy test monthly during therapy and for 6 months
post ther

Female patients of childbearing potential and male patients with female partners of childbearing
potential must be advised of the teratogenic/embryocidal risks and must be instructed to practice
effective contraception during ribavirin therapy and for 6 months post therapy. Patients should be
advised to notify the healthcare provider immediately inthe event of a pregnancy [see
CCONTRAINDICATIONS (4) and WARNINGS AND PRECAUTIONS (5.1)}.

Anemia

The most common adverse event associated with ribavirin s anemia, which may be severe [see
BOXED WARNING, WARNINGS AND PRECAUTIONS (5.2) and ADVERSE REACTIONS
(6.1)]. Patients should be advised that laboratory evaluations are required prior to starting ribavirin
therapy and periodically thereafter [sce WARNINGS AND PRECAUTIONS (5.9)1. It is advised that
patiens be well hydrated, especially during the initial stages of treatme

Patients who develop dizziness, confusion, somnolence, and fatigue should be cautioned to avoid
driving or operating machinery.

Patients should be advised to take ribavirin with food.
Patients should be questioned about prior history of drug abuse before initiating ribavirinjpeginerferon
alfa-2a, as relapse of drug addiction and drug overdoses have been reported in patients treated with
interferons.
Patients should be advised not (o drirk alcohol, as alcohol may exacerbate chronic hepatitis C infection.
Patients should be informed about what to do in the event they miss a dose of ribavirin. The missed
doses should be taken as soon as possible during the same day. Patients should not double the next dose.
Patienis should be advised to call their healthcare provider if they have questions.
Patients should be informed that the effect of peginterferon alfa-2a/ribavirin treatment of hepatitis C

ection on transmission is not known, and that appropriate precautions (o prevent ransmission of
hepatiis C virus during treatment or in the event of treatmen failure should be taken.

Patients should be informed regarding the potential benefits and risks attendant (o the use of ribavirin.
Instructions on appropriate use should be given, including review of the contens of the enclosed
MEDICATION GUIDE, which is not a disclosure of all or possible adverse effects.

Manufactured by:
Cadila Healthcare Lid.
Ahmedabad, India
Distributed by:
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MEDICATION GUIDE
Ribavirin
(rye-ba-VYE-rin)
Tablets
Read this Medication Guide carefully before you start taking ribavirin and read the Medication Guide
each time you get more ribavirin. There may be new information. This information does not a
place of tlking (o your healthcare provider about your medical condition or your treatmen.
Also read the Medication Guide for peginterferonalfa-2a.
Whatis the most important information I should know about Ribavirin?

. You should not take ribavirin alone to treat chronic hepatitis C infection. Ribavirin should be

used with peginterferon alfa-2a to treat chronic hepatitis C infection.
Ribavirin may cause you to have a blood problem (hemolytic anemia) that can worsen any
heart problems you have, and cause you to have a heart attack or die. Tell your healthcare
provider if you have ever had any heart problems. Ribavirin may not be right for you. If you have
chest pain while you take ribavirin, get emergency medical attention right away.
Ribavirin may cause birth defects or death of your unborn baby. If you are pregrant or your
sexual partner s pregnant, do not ake ribavirin. You or your sexual pariner should not become
pregnant while you take ribavirin and for 6 months after treatment is over. You must use two forms
of birth control when you take ribavirin and for the 6 months after treatment.

« Females must have a pregnancy test before starting ribavirin, every month while treated with

ribavirin, and every month for the 6 monihs after treatment with ribavirin.

If you or your female sexual partner becomes pregnant while taking ribavirin or within 6 months

aferyou stop taking ribaviin el your healthcare providerright away: You or you healthcare

provider should contact the Ribavirin Pregnancy Registry by calling 1-800-593-2214. The

Ribavirin Pregnancy Registry collects information about what happens to mothers and their babies if
mother takes ribavirin while she is pregnant.

Whatis Ribavirin?

Ribavirinis a prescription medicine used with another medicine called peginterferon alfa-2a to treat

chronic (lasting a long time) hepatitis C infection in people 5 years and older whose liver still works
ly, and who have not been treated before with a medicine called an interferon alpha. Itis not

known if ribavirinis safe and will work in children under 5 years of age.

Who should not take Ribavirin?
See "What s the most important information I should know about Ribavirin?

Do not take ribavirin if you:

« have certain types of hepatitis caused by your immune system attacking your liver (autoimmune
hepatitis)

« have certain blood disorders, such as thalassemia major or sickle-cell anemia
(hemoglobinopathies)

o take didanosine (Videx or Videx EC)

Talkto your healhcare provider before saring, weamen with ibavirinif you have an o these
medical conditior

‘What should I tell my healthcare provider before taking Ribavirin?

Before you take ribavirin, tell your healthcare provider if you have or have ha

« treatment for hepatitis C that did not work for you

« serious allergic reactions to ribavirin or to any of the ingredients in ribavirin. See the end of

Medication Guide for a list of ingredients.

« breathing problems. Ribavirin may cause or worsen your breathing problems you already have.

« vision problems. Ribavirin may cause eye problems or worsen eye problems you already have.
You should have an eye exam before you start twreatment with ribavirin.

* certain blood disorders such as ane

« high blood pressure, heart problems or have had a heart attack. Your healthcare provider
should test your blood and heart before you start reatment with ribavirin.

« thyroid problems

* diabetes. Ribavirin and peginterferon alfa-2a combination therapy may make your diabetes worse or
harder to treat.

« liver problems other than hepatitis C virus infection

« human immunodeficiency virus (HIV) or other immunity problems

* mental health problems, including depression or thoughts of suicide

o kidney problems

« an organ transplant

« drug addiction or abuse

« infection with hepatitis B virus

« any other medical condition

o are breastfeeding. It is not known if ribavirin passes inio your breastmilk. You and your healthcare
provider should decide if you will take ribavirin or breastfeed.

ell your healthcare provider about all the medicines you take, including prescripiion and ron-

ins and herbal supplements. Some medicines can cause serious side
effects if taken while you also take ribavirin. Some medicines may affect how ribavirin works or
ribavirin may affect how your other medicines work

Especially tell your healthcare provider if you take any medicines to treat HIV, including didanosine
(Videx or Videx EC), or if you take azathioprine (Imuran or Azasan).

Know the medicines you take. Keep a list of themto show your healthcare provider or pharmacist when

you get a new medicine.

How should I take Ribavirin?

 Take ribavirin exacily as your healthcare provider tells you. Your healthcare provider will tell you
how much ribavirin to take and when to take it. For children 5 years of age and older your healthcare
provider will prescribe the dose of ribavirin based on weight.

« Take ribavirin with food.

« If you miss a dose of ribavirin, take the missed dose as soonas possible during the same day. Do not
double the next dose. If you have questions about what to do, call your healthcare provider.

« I you ake t00 much ribavirin, call your healthcare provider or local Poison Control Center right
away, or go the nearest hospital emergency room right away.

* Your healthcare provider should do blood tests before you start treatment with ribavirin, at weeks 2
and 4 of treatment, and then as needed to see how well you are tolerating treatment and to check for
side effects. Your healthcare provider may change your dose of ribavirin based on blood test
results or side effects you may have.

« If you have heart problems, your healthcare provider should check your heart by doing an
electrocardiogram before you start treatment with ribavirin, and if needed during treatment.

2

Whil should I avoid while taking Ribavi
* Ribavirn can make you fel {red, dizzy, or confused. You should natdrive or operate
if you have any of these symptoms

. m naldnnk alcohol, including beer, wine, and hqnm This may make your liver disease worse.

Whatare the possible side effects of Ribavirin?
Ribavirin may cause serious side effec
See "Whats the most important information I should know about Ribavirin?
« Swelling and irritation of your pancreas (pancreatitis). You may have stomach pain, nausea,

vomiting or diarrhea.
« Severe allergic reactions. Symptoms may include hives, wheezing, trouble breathing, chest pain,

of your mouth, tongue, or lips, or severe rash.

roblems. Difficulty breathing may be a sign of a serious lung infection
(pneumonia) that can lead to death
Serious eye problems that may lead to vision loss or blindness.
Liver problems. Some people may get worsening of liver function. Tell your healthcare provider
right away if you have any of these symptoms: stomach bloating, confusion, brown urine, and yellow

cluding:

Severe depression

Suicidal thoughts and attempts

Effect on growth i ren. Children can experience a delay in weight gain and height increase

while being reted with peginterferonalfa-2a and ribavirin. Catch-up in growth happens after
treatment stops, but some children may not reach the height that they were expected to have before

treatment. Talk10 your healthcare provider if you are concerned about your child's growth during

tweatment with peginterferon alfa-2a and ribavirin.

Callvour hesthcare provider or get medical el right away if ou have any ofthe symptams
listed above. These may be signs of a serious side effect of ribavirin treatm

Common side effects of ribavirin taken with peginterferon alfa-2a include:

flu-like symptoms-feeling tired, headache, shaking along with high temperature (fever), and muscle
or joint aches

mood changes, feeling irritable, anxiety, and difficulty sleeping

loss of appetite, nausea, vomiting, and diarrhea

hair loss

itching

Tell your healthcare provider about any side effect that bothers you or that does not go away.

hese are notall the possible side effects of ribavirin treatment. For more information, ask your
healthare provider or pharmacist.

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-
800-FDA-1088.

Please address medical inqu

s to, (Medical Affairs @zydususa.com) Tel.: 1-877-993-8779.

How should I store Ribay

« Store ribavirin tablets hetweenZU“ 0 25°C (687 t0 77°F).59°F [see USP Controlled Room
Temperature

 Keep the botle tightly closed.

Keep ribavirin and all medicines out of the reach of children.
General information about the safe and effective use of Ribay

in
Itis not known if treatment with ribavirin in combination with peginterferon alfa-2a will prevent an
infected person from spreading the hepatitis C virus to another person while on treatment

Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide. Do not
use ribavirin for a condition for which it was not prescribed. Do not give ribavirinto other people,
evenif they have the same symptoms that you have. It may harm them.

This Medication Guide summarizes the most important information about ribavirin. If you would like
more information, talk with your healthcare provider. You can ask your healthcare provider or
pharmacist for information about ribavirin that s written for healthcare professionals.

What are the ingredients in Ribavirin Tablets?
Active Ingredient: ribavirin, USP

Inactive Ingredients: crospovidone, hypromellose, iron oxide red, iron oxide yellow, magnesium
stearate, microcrystalline cellulose, polyethylene glycol, povidone, silicon dioxide, ale and titanium
dioxide.

This Medication Guide has been approved by the U.S. Food and Drug Administration.

This product's label may have been updated. For current full prescribing information, please visit
www.zydususa.co

Manufactured by:

Cadila Healthcare Lid

Ahmedabad, India

Distributed by:

Zydus Pharmaceuticals USA Inc.
Pemington, NJ 08534
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