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Cost-Efficacy Analysis of Peginterferon alfa-2b plus Ribavirin
Compared With Peginterferon alfa-2a plus Ribavirin
for the Treatment of Chronic Hepatitis C
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ABSTRACT

OBJECTIVE: Combination therapy with pegylated interferon (Peg) and ribavirin
(RBV) is the standard of care for the treatment of chronic hepatitis C virus (HCV)
infection. This analysis compares the cost efficacy of treatment with pegylated
interferon alfa-2b plus ribavirin (Peg-2b plus RBV) with pegylated interferon
alfa-2a plus ribavirin (Peg-2a plus RBV) in hypothetical cohorts of 100 chronic
HCV patients comprised 75% of genotype 1.

METHODS: A decision analysis model was constructed from the viewpoint of a
managed care organization to compare Peg-2b plus RBV (1.5 mcg per kilogram
per week plus RBV 800 mg per day) and Peg-2a plus RBV (180 mcg per week
plus RBV 1,000-1,200 mg per day) pursuant to the label dosing approved by the
U.S. Food and Drug Administration. The model also included the so-called
weight-based dosing regimen with Peg-2b plus RBV (1.5 mcg per kilogram per
week plus RBV 10.6 mg/kg per day). Patient weight was assumed to be 80 kg.
For purposes of this analysis, early virologic response (EVR), defined as viral
negative or 2-log drop in viral load, was assessed at 12 weeks for only genotype 1
patients, and nonresponders were assumed to discontinue therapy. The positive
predictive value (PPV) was calculated for each treatment group for genotype 1
patients, which is determined from the values for EVR and sustained viral
response (SVR). Genotype 2 and genotype 3 patients were assumed to be treated
for 24 weeks. Treatment duration and efficacy data were obtained from the
published literature. Product pricing was based on average wholesale price,
October 2004, and sensitivity analysis was performed using prices from the
Federal Supply Schedule. Economic outcomes were determined from hypothetical
100-patient cohorts assumed to be comprised 75% of genotype 1 HCV.

RESULTS: Taking into account both EVR and SVR, the PPV for genotype 1 patients
was 0.63 and 0.57 for Peg-2b plus RBV and Peg-2a plus RBV, respectively. The
proportion of treated patients achieving SVR would be nearly identical, (53.6%)
and (53.8%) for Peg-2a plus RBV and Peg-2b plus flat RBV, respectively. For Peg-
2b plus weight-based RBY, the proportion of patients achieving SVR was higher
(61.4%). Consequently, this leads to fewer overall treatment weeks for the Peg-
2b plus RBV cohorts. Therefore, the cost per successful treatment (defined as
SVR) was 19.4% less ($37,638) for Peg-2b plus flat dosing of RBV as compared
with Peg-2a plus RBV ($46,717). When Peg-2b plus RBV was dosed 1.5 mcg per

kilogram per week plus RBV 10.6 mg/kg/day, then the cost per SVR was $39,045.

The cost for the 100-patient cohort was $2,024,846 for Peg-2b plus RBV, $2,397,
529 for Peg-2b plus weight-based RBV, and $2,505,317 for Peg-2a plus RBV. This
difference is due to a lower PPV in the Peg-2a plus RBV groups and hence more

patients treated in spite of a low probability of achieving SVR.

CONCLUSION: The results of this cost-efficacy analysis suggest that treating HCV
genotype 1 patients with Peg-2b plus RBV may result in savings to a health care
system because fewer of these patients are treated beyond 12 weeks when
achieving sustained viral clearance is unlikely.
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epatitis C infection affects 4 million people in the

United States and is a common cause of chronic liver

disease and its sequelae, including cirrhosis and hepato-
cellular carcinoma.! The hepatitis C virus (HCV) replicates
rapidly, producing 10" to 10" viral particles a day.* Eradication
of the virus requires prolonged treatment with antiviral agents
to eliminate the virus in the serum (phase 1 decay) and hepa-
tocytes (phase 2 decay). Response to therapy is measured by a
sustained virologic response (SVR), which is defined as the
undetectable viral levels 6 months after completion of therapy
(Table 1).2#

Successful treatment of hepatitis C is a function of virus
genotype, with patients infected with genotype 1 virus having a
much lower probability of SVR than those patients with non-
genotype 1 virus. Therapeutic options have evolved from the
initial 3-times weekly interferon monotherapy to the current
optimal therapy consisting of pegylated (polyethylene glycol
molecule) interferon (Peg) alfa in combination with
ribavirin (RBV). Pegylated interferons have different pharmaco-
kinetic properties than nonpegylated interferon, including
much longer half-life. Thus, pegylated interferons can be dosed
once weekly In 2 large randomized controlled trials of pegylated
interferon and RBV versus standard interferon and RBV, the SVR
rates were 42% to 46% in genotype 1 patients and 76% to 82%
in genotypes 2 or 3.>¢ Analysis of the data from these 2 pivotal
trials determined that once therapy was started, early reduction
of viral levels, or early virologic response (EVR) at week 12 of
treatment, could predict which genotype 1 patients would be
unlikely to achieve SVR.*” There are numerous advantages to
predicting which patients are likely to benefit from treatment
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LN=19 =D Definitions

Early virologic response (EVR): a 2 log or greater reduction in hepatitis C RNA
levels 12 weeks after the initiation of antiviral therapy:.

Sustained virologic response (SVR): the absence of detectible hepatitis C RNA
at least 20 weeks after completion of therapy.

Positive predictive value (PPV): the proportion of subjects who had 2 log or
greater decrease in hepatitis C RNA levels at 12 weeks (early virologic response
[EVR]) and also had a sustained virologic response (SVR) after completing therapy:
Positive predictive value=true positive divided by true positive + false positive.
For example: Among a total of 321 patients treated with Peg-2b, 229 had EVR at
12 weeks, with 145 resulting in SVR (true positives) and 84 being false positives.
The positive predictive value can be calculated as: 145/(145+84) =63%.

Negative predictive value (NPV): the proportion of patients who did not have
a 2 log or greater decrease in hepatitis C RNA levels at 12 weeks (EVR) and did
not achieve an SVR after completing therapy. Negative predictive value =true
negative divided by true negative + false negative. In the above example, 92
(321-229) did not have an EVR at 12 weeks. No patients obtained an SVR if
they did not have an EVR. The negative predictive value can be calculated as
92/(92+0)=100%.

therapy with peginterferon alfa-2b (Peg-2b) (PEG-Intron) plus
RBV (Rebetol) and reported that when compared with baseline
viral levels, a 2 log(10) (a 100-fold reduction) or greater drop
in viral load at 12 weeks of therapy yielded a 72% positive
predictive value (PPV) and a 100% negative predictive value
(NPV) (see Table 1 for definitions of PPV and NPV).* Similar
analysis was performed on the peg-interferon alfa-2a (Peg-2a)
(Pegasys) plus RBV (Copegus), with a finding of a 65% PPV and
an 97% NPV Therefore, if a 100-fold drop from baseline viral
load was not achieved by week 12 of therapy, continuing
treatment would be of no benefit because there would be little
likelihood of response, and cost as well as side effects could be
avoided. Differences in the predictability of viral clearance
between Peg-2b and RBV and Peg-2a and RBV may lead to cost
differences in treatment because a lower PPV will result in more
weeks on treatment when the likelihood of success is low. In
other words, a higher initial response (EVR) with a similar final
outcome (SVR) means more individuals will be treated for the

entire length of therapy even though
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hepatitis C (Figure 1). Three treatment
options were evaluated: Peg-2a plus RBY,
Peg-2b plus flat dosing of RBV, and
Peg-2b plus weight-based dosing of
RBV.

Because the reported adverse event profiles of these agents are similar; the costs associated with adverse events are

not included in the model.
EVR = early viral response; SVR = sustained viral response.

The financial time horizon for this
particular model was 1 year because

beyond 12 weeks, including reduction of treatment side effects,
inconvenience, and cost from discontinuation of drug therapy
at week 12.

Davis et al., in a subgroup analysis clinical trial reported by
Manns et al.,” evaluated viral levels at 4, 12, and 24 weeks of
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of the expected length of treatment
for genotype 1. However, response to
therapy is typically assessed at approxi-
mately 6 months after the last dose of medication. Previously
published economic evaluations of hepatitis C therapy have
been constructed using lifetime models and have not focused
on the short-term costs and outcomes, which are particularly
relevant to managed care organizations. Because the reported
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adverse event profiles of these agents are similar, the costs
associated with adverse events were not included in the
model. The inclusion of treatment of side effects and related
costs would increase the complexity of the model but would
cancel across the therapies. We also did not include other
costs of monitoring that would be similar for the 3 treatment
regimens.

Efficacy Data

The efficacy data came from separate clinical trials involving
Peg-2a plus RBV and Peg-2b plus RBV versus standard interferon
combination therapy’® Both trials were multicenter, multi-
national registration trials using similar study subjects in terms
of patient characteristics. For Peg-2a, Fried et al. evaluated
180 mcg of peginterferon alfa-2a given weekly via subcutaneous
injection plus daily RBV or placebo for 48 weeks.® The RBV was
dosed at 1,000 mg orally per day for those subjects 75 kg or less
and 1,200 mg per day for those subjects weighing more than
75 kg. The comparison arm for this study was interferon 3 million
units 3 times weekly plus RBV. Even though 3 groups were
evaluated in this trial, the economic model was based upon the
data for the Peg-2a plus RBY, the therapy arm of interest. The
percentage of patients who discontinued therapy in the study
was 22% for patients receiving Peg-2a plus RBV and 32% for
both groups of interferon plus RBV and Peg-2a plus placebo,
depending upon the therapy received. Because all efficacy
analyses were based upon intent-to-treat after receiving at least
1 dose, the rate of discontinuation was accounted for in the efficacy
analysis.

For Peg-2b, the clinical trial reported by Manns et al. had
3 arms, involving 2 different doses of peginterferon.> One group
was treated with peginterferon alfa-2b 1.5 mcg per kg given
weekly subcutaneously plus 800 mg of RBV daily for 48 weeks.
The second group was treated with peginterferon alfa-2b given
at a dose of 1.5 mcg per kg weekly for the first 4 weeks of the
study, followed by 0.5 mcg per kg for 44 weeks plus 1,000 to
1,200 mg per day of RBV orally. The third study group received
interferon alfa-2b (Intron A) 3 million units subcutaneously
3 times per week plus 1,000 to 1,200 mg of RBV given daily.
For the second and third arms, dosing of RBV was based upon
subject weight, where those weighing less than 75 kg received
1,000 mg and those 75 kg or greater received 1,200 mg. In the
United States, Peg-2b was approved based upon dosing of
1.5 mcg per kg for 48 weeks.®

A subgroup analysis was performed by Davis et al. on the
patients participating in the Peg-2b study (Manns et al.) who
received doses of RBV that were at least 10.6 mg per kg per day,
the so-called weight-based dosing regimen.* This analysis found
that the higher dose of RBV contributed to a higher response
rate. This finding resulted in the weight-based dosing regimen
becoming the standard of care outside the United States. The
reported discontinuation rate in this study ranged from 13% to
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14% depending upon the treatment arm.” Efficacy assessment
in this clinical trial was based upon intention to treat after the
first dose received.

In the clinical trials reported by Manns et al. and Fried et al.,
SVR was the primary end point, defined as no detectable HCV
RNA in the serum 24 weeks after cessation of drug therapy. In
addition, both studies evaluated early viral response (EVR).

Davis et al., in the subgroup analysis of the Manns et al. trial,
defined various thresholds as EVR and found that either a 1 or
2 log decline in HCV RNA at 12 weeks showed the highest
sensitivity and also the highest NPV (excluding those persons
who did not respond to treatment).” For the present cost-efficacy
analysis, we defined EVR as a 2-log decrease from baseline in
HCV RNA levels after 12 weeks of treatment. Consequently, the
PPV of EVR affects the overall cost of treatment when treatment
is adjusted according to the EVR results. PPV is defined as the
likelihood of achieving SVR among those persons who do
achieve a rapid virologic response. Evaluating the EVR is important
for those patients with the genotype 1 virus because patients
destined to fail therapy can be discontinued early. The 12-week
rule in genotypes 2 and 3 is less useful because of the shorter
treatment course and higher response rates. In fact, it is being
modified to a 4-week assessment, or rapid virological response
(RVR). Thus, this model specifically accounts for the ratio of
genotype 1 to genotype 2 or genotype 3 in both studies and the
PPV in response to treatment for persons with genotype 1.

Model Specification

The primary model examined 2 hypothetical cohorts of 100
HCV subjects receiving either Peg-2a or Peg-2b. One cohort
received 180 mcg weekly of Peg-2a plus RBV 1,000 to 1,200 mg
daily, the second received 1.5 mcg weekly of Peg-2b plus 800
mg of RBV daily (so-called flat dosing). We also extended the
model to include a third cohort that reflects dosing not
approved for the product label in the United States in which
patients receive 1.5 mcg weekly of Peg-2b plus 10.6 mg/kg of
RBV daily (the so-called weight-based dose). For all 3 cohorts,
a patient weight of 80 kg was assumed. The proportion of
patients with genotype 1 was assumed to be 75%.' This value is
higher than those reported in clinical trials with peginterferons,
but it was believed to be more representative of the U.S. population
because the clinical trials were conducted internationally and
genotype 1 has a high prevalence in the U.S. as compared with
some other parts of the world where the clinical trials were
conducted. For example, prevalence of genotype I is 48.7% in
Belgium® and 57.9% in France." Prevalence of type 1 genotype
HCV is similar in Japan and the United States, but lower in
Brazil, Vietnam, and Indonesia."

For those subjects with non-genotype 1, it was assumed that
treatment lasted 24 weeks. For genotype 1 patients, it was
assumed that viral response was assessed at 12 weeks. Those
patients who had a decrease of 2 logs or more in viral load were
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LN 2P Patient Demographics From Clinical Trials

Peginterferon Peginterferon | Peginterferon
alfa-2a alfa-2b alfa-2b
180 mcg + 1.5 meg/kg + 1.5 mcg/kg +
1,000 to 1,200 mg |1,000 to 1,200 mg| 10.6 mg/kg
Ribavirin® Ribavirin’ Ribavirin*
Characteristics N=453 N=511 N=188
Sex: male/female 324/129 (72) 321/190 (63) NR
(% male)
Age (years) 42.8 +10.1 43.9+8.0 428 +8.7
Weight (kg) 798 £17.5 82.4+18.0 645+75
Mean HCV RNA in 6.0 6.4+0.6 6.3 +0.6
serum (copies/ml
x 109)
Genotype 1: n (%) 298 (65) 348 (68) 122 (65)

Davis et al.* is a subgroup analysis of the trial reported by Manns et al. °
HCV=hepatitis C virus; NR=not reported.

Virologic Response and Positive Predictive
Value for Treatment Regimens

Peginterferon Peginterferon | Peginterferon
alfa-2a alfa-2b alfa-2b
180 mcg + 1.5 meg/kg + | 1.5 meg/kg +
1,000 to 1,200 mg 800 mg 10.6 mg/kg
Ribavirin®’ Ribavirin® Ribavirin*
Treatment Response N=453 N=511 N=188
Sustained virologic 254 (56%) 274 (54%) 114 (61%)

response (SVR) for
all HCV genotypes (%)

Sustained virologic
response (SVR) for
HCV genotype 1

only (%) [95% ClI]

136/296 (46%)
[40%-52%]

145/348 (42%)
[37%-47%]

59 (48%)
[39%-57%]

Early virologic
response (EVR) at
12 weeks for
HCV genotype 1
only (%) [95% ClI]

241/298 (81%)
[77%-85%]

229/321%* (71%)
[66%-76%]

90/122 (74%)
[66%-82%]

Positive predictive
value (PPV) for
genotype 1 only
[95% CI1]

0.57
[0.51-0.63]

0.63
[0.58-0.68]

0.65
[0.63-0.79]

*12-week viral data were available for only 321 subjects.

Cl=confidence interval; HCV=hepatitis C virus.

assumed to have received an additional 36 weeks of therapy, for
a total of 48 weeks. For patients who did not have a viral
response, it was assumed that treatment was stopped at 12
weeks.

The outcomes for this study were the number of patients
having an SVR, the cost per SVR, and the incremental cost-
effectiveness ratio per SVR.
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Costs

The model took into account only the costs of peginterferon
and RBV since all other treatment resources would be similar.
Medication costs were based upon average wholesale price
(AWP) as listed by Medispan (effective October 2004). The
price of Peg-2a was $401.04 per dose. For Peg-2b, the 120 mcg
dose was $406.94. The 120 mcg dose of Peg-2b was selected
because this strength is recommended for patients weighing
between 61 to 85 kg when receiving combination therapy with
RBV* The price of RBV has been affected by the patent expiration,
but at the time of this analysis (October 2004), the prices for
generic formulations were higher than for the brand-name
(Copegus). Therefore, we used the brand-name price for RBV,
which was $6.64 per 200 mg capsule. Managed care organizations
typically reimburse pharmacies or purchase pharmaceuticals at
substantially less than AWP. To account for this, we conducted
a sensitivity analysis using AWP minus 17%. Under this situation,
the costs were $332.86 for Peg-2a (83% of $401.04), $337.76 for
Peg-2b (83% of $406.94), and $5.50 for RBV (83% of $6.63).

Another sensitivity analysis was conducted using the Federal
Supply Schedule prices (FSS) as obtained from the Department
of Veterans Affairs Pharmacy Benefits Management Group."
Product pricing under the FSS was $143.30 for Peg-2a,
$126.53 for Peg-2b, and $1.00 per dose for RBV. The FSS, with
its best price provision, represents the lowest prices that the
government or any managed care organization would pay for
these products (excluding donated products or samples).

Sensitivity analyses were conducted to determine the impact
of variable uncertainty on the models. One-way sensitivity
analyses were performed. Threshold analysis was done for the
key parameters of PPV and peginterferon costs. Threshold
analysis is a 1-way sensitivity analysis where a parameter is varied
until a break-even point is reached, ignoring the plausible range
for that particular variable.

Il Results

Patient characteristics in the 3 treatment groups in the 2 clinical
trials were similar except for patient weight, which was consid-
erably lower in the weight-based RBV and Peg-2b group
compared with the others (Table 2). Patients in this weight-
based RBV group were those who received at least 10.6 mg/kg
of RBV, and, since the dosing regimen was 800 mg for all
patients, they were, by definition, lighter in average body
weight. Across the 3 groups, the percentage of patients that
were genotype 1 ranged from 65% to 68%.

Table 3 shows the SVR for all subjects and for genotype 1
subjects across the 3 groups. SVR among genotype 1 subjects
was higher for Peg-2a (46%) than Peg-2b flat dose (42%), but
Peg-2b with weight-based dose RBV had the highest SVR
(48%). However, these SVRs were not significantly different
from each other based upon the 95% confidence intervals.

Peg-2a had the highest EVR, with 81% of genotype 1 subjects
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showing a response to therapy after 12 weeks (Table 3).
For Peg-2b, the EVR was 71% for flat RBV dosing and 74% for
weight-based RBV dosing. The PPV for Peg-2a for genotype 1
was 57%,” as compared with 63% and 65% for Peg-2b flat and
weight-based dosing, respectively (Table 3).* Thus, even though
Peg-2a has a larger percentage of genotype 1 patients that have
an initial viral decline (at week 12), the relapse rate is higher,
and, hence, the overall SVR for Peg-2a (40% to 52%) is similar
to Peg-2b (37% to 47% for flat dosing of RBV and 39% to 57%
for weight-based dosing of RBV) (see Table 3). It is important to
note that, in the clinical trials, the EVR stopping rules were not
in place. Thus, all genotype 1 patients were assigned to receive
48 weeks of treatment. The important variable that influences
the results of this study is that because of the higher EVR for
Peg-2a, more patients are treated who are unlikely to benefit,
which increased the cost for the Peg-2a cohort.

Estimates of the direct drug cost of each treatment regimen
and genotype are shown in Table 4. For all 3 treatment
regimens, the drugs costs of treatments are fairly similar, with a
full year (48 weeks) of treatment for each genotype 1 patient
from $28,444 to $32,999 and from $14,222 to $16,450 for
each genotype 2 or 3 patient for 24 weeks of drug therapy.

The results from the economic analysis are shown in Table 5.
The costs of drug therapy for each 100-patient cohort ranges
from $2.02 million for Peg-2b + fixed dose RBV to $2.51 million
for Peg-2a + RBV. The difference in cost was a result of total
number of weeks on therapy: 3,687 weeks of therapy for Peg-2a
compared with 3,417 for Peg-2b flat or 3,498 for weight-based
regimens. The difference in cost for a cohort of 100 patients
between Peg-2b flat dosing and Peg-2a is $480,000. This
$480,000 is equivalent to an additional 17 genotype 1 patients
being treated for 48 weeks using Peg-2b + fixed-dose RBV.

The proportion of patients who achieve SVR was similar
among Peg-2a (53.63%) and Peg-2b flat dosing (53.80%), and
higher for Peg-2b weight-based dosing (61.41%). There was a
difference of almost 8 patients between Peg-2b plus flat RBV
and weight-based RBV treatments. The cost to achieve a
successfully treated patient, defined as having an SVR, was lowest
with Peg-2b flat dosing at a cost of $37,638. Peg-2b weight-
based RBV dosing had a cost/SVR of $39,045, and Peg-2a had
a cost/SVR of $46,717. The incremental cost-effectiveness of
using Peg-2b weight-based dosing over Peg-2b flat dosing was
$48,989 for each additional patient obtaining an SVR. Peg-2a
was less cost effective than Peg-2b flat and weight-based treatments.

Sensitivity Analysis

One-way sensitivity analyses were conducted to evaluate the
input of key parameters on the model. One of the key parameters
for the model was the PPV for genotype 1. If the PPV for Peg-2a is
increased from 0.57 to 0.63, then the number of successfully
treated patients for Peg-2a was 57.27, an increase of 3.64. The
resulting cost per successfully treated patient was $43,744 for

Cost of Treatment by Regimen
and HCV Genotype Based Upon
Average Wholesale Price

Genotypes 2 & 3 | Genotype 1 | Genotype 1
Regimen 24 weeks ($) 12 weeks ($) | 48 weeks ($)
Peg-2a + RBV
1,000 to 1,200 mg daily 16,308 8,154 32,616
Peg-2b + RBV
800 mg daily 14,222 7,111 28,444
Peg-2b + RBV
210.6 mg/kg daily 16,450 8,225 32,899

HCV=hepatitis C virus; RBV =ribavirin.

Economic and Clinical Outcomes for
100-Patient HCV Cohorts

% Patients | Cost/SVR | Weeks of | Total Cohort

Regimen with SVR* (€))] Therapy Cost ($)
Peg-2a + RBV

1,000 to 1,200 mg daily 53.63 46,717 3,687 2,505 317
Peg-2b+ RBV

800 mg daily 53.80 37,638 3417 2,024,846
Peg-2b + RBV

>10.6 mg/kg daily 61.41 39,045 3,498 2,397,529

* See Figure 1 for calculations.
HCV=hepatitis C virus; RBV=ribavirin; SVR=sustained virologic response.

Peg-2a, still more than for Peg-2b flat or weight-based dosing.
The incremental cost-efficacy ratio was $138,265 per successful
treatment. The threshold value for Peg-2a PPV was 0.78, which
was well beyond the 95% confidence interval of 0.51 to 0.63.
Another analysis evaluated the PPV of Peg-2b flat dosing. When
the PPV is only 0.43, then the cost per successful outcome for
Peg-2a and Peg-2b flat dosing is nearly identical. Again, this is
well beyond the 95% confidence interval for the PPV for Peg-2b
flat dosing.

Other sensitivity analyses were conducted examining the
cost of the various treatments. If product pricing was at AWP
minus 17%, then the cost per successfully treated patient for the
3 treatments was $31,240, $32,407, and $38,775 for Peg-2b
flat dosing, Peg-2b weight-based dosing, and Peg-2a, respectively.
In the incremental analysis, use of Peg-2a was less cost effective
than Peg-2b and weight-based dosing of RBV. When ESS prices
are applied to all therapies, including the price of RBV, the lowest
cost per successfully treated patient was Peg-2b weight-based
dosing ($12,630 per successfully treated patient). Peg-2a was
only $110 more, at $12,740 per SVR, while Peg-2b flat dosing
was $13,193 per SVR. Using FSS prices, Peg-2b plus flat RBV
dosing had the lowest cohort cost ($528,029 versus $683,201
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for Peg-2a). Under FSS pricing, Peg-2a was again more costly
and less effective than Peg-2b flat- and weight-based dosing
regiments.

A threshold analysis was conducted varying the AWP price
of Peg-2a. When it was reduced to $269 (a reduction of $138
[34%]) per 180 mcg, then the cost per successfully treated
patient was identical for Peg-2a and Peg-2b flat dosing. Varying
patient weight to the lower and upper bounds of the 95%
confidence interval as well as varying the proportion of
genotype 1 patients to 50% did not affect the rank order of the
results in terms of cost per successfully treated patient.

Il Discussion

The results from this cost-efficacy study suggest that treatment
with Peg-2b may be less costly than with Peg-2a for a cohort of
subjects with HCV who are eligible for treatment. Although
both Peg-2a and Peg-2b have demonstrated similar SVR overall
and by genotype, for genotype 1, there is a significant difference
in EVR rates between Peg-2a and Peg-2b flat dosing. In this
analysis, the higher EVR for Peg-2a among genotype 1 patients
leads to more treatment but with no additional benefit over
those treated with Peg-2b flat- or weight-based dosing.
Consequently, the cost per successful treatment is lower with
Peg-2b combination therapy as compared with Peg-2a combi-
nation therapy. The results of the sensitivity analyses indicated
that efficacy rates or costs would have to change substantially to
affect the rank order of the products.

Pegylated interferon plus RBV is now the standard of care for
the treatment of chronic hepatitis C. Durable viral eradication is
possible with effective therapy in more than 50% of patients;
however, cost and side effects may limit the number of patients
successfully treated. Viral kinetic studies have shown that once
interferon therapy is initiated, an early rapid initial decline in
viral levels, termed phase 1 decay, is noted, but this decline
does not correlate well to eventual viral clearance. It is the sub-
sequent phase 2 decay that takes place over the next several
weeks that reflects the death rate of infected hepatocytes and
does correlate with sustained virologic response.”” This under-
standing of the viral kinetic profile led to analysis of the viral
response at 12 weeks into therapy in both pivotal pegylated
interferon plus RBV trials. From these data, PPVs and NPVs
have been determined; Peg-2b has a higher PPV than does Peg-2a,
with a similar NPV. The economic differences are a function of
this difference in PPV.

Quantitative HCV RNA testing has become widely available
and has made the clinical use of viral load feasible. Although
there are some limitations to these tests, including different
assays and limited dynamic linear ranges of the tests, there are
now important clinical applications to testing. Prior to initiating
therapy, a baseline viral load should be obtained. In the geno-
type 1 patient, after 12 weeks of therapy another viral load is
obtained and compared with the patient’s baseline viral load.
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If an EVR, defined as at least a 2 log 10 drop from baseline viral
load, is achieved, then the patient should be continued on therapy
because they have a good chance of SVR at the end of follow-
up. If, however, an EVR is not achieved at 12 weeks, an SVR is
highly unlikely, and the patient should not be put through the
cost and potential side effects of the full 48 weeks of treatment.

In some clinical scenarios, such as the patient with advanced
fibrosis or extrahepatic hepatitis C disease, patients may be
continued on therapy with modified doses of interferon, not
with the goal of viral eradication but with the goal of viral
suppression. Current ongoing prospective studies will assess
the utility of this practice.

A recent article by Mangia et al. reported the results of testing
for HCV RNA levels at week 4 for genotype 2 and 3 patients
treated with Peg-2b plus RBV.™ The study had 2 primary
groups: 24 weeks of treatment or HCV RNA testing at 4 weeks.
For the group with 4-week HCV RNA assessments, treatment
was continued for either 12 or 24 weeks depending upon the
result of the test (undetectable levels resulted in 12 weeks of
additional therapy; whereas HCV positive patients continued
treatment for 24 weeks). The overall response rate for early
response was 62% versus 64% for usual treatment for 24 weeks
(no HCV RNA testing).

The use of the EVR applies to all genotypes; however, since
recent data have shown an excellent response to only 24 weeks
of therapy in genotypes 2 and 3, the use of the 12-week EVR is
not of significant cost benefit. It is mainly in the more difficult-
to-treat genotype 1 patients who require 48 weeks of therapy
that an early-stopping rule is most useful. The 2002 National
Institutes of Health Consensus Development Conference
Statement on Hepatitis C has recommended the use of EVR
stopping rules, and prospective validation of these data is forth-
coming in ongoing studies.” Consequently, the economic rationale
for using one peginterferon over another is based not solely on
EVR but, rather, the likelihood that patients will respond to the
full course of therapy. Therefore, even though Peg-2a has an
initial higher EVR than Peg-2b, there is no difference in SVR
achieved when compared with Peg-2b, making the latter a more
cost-effective therapy.

In our analysis, using the published data from the Manns et al.’
and Fried et al.° clinical trials, the calculated PPVs and EVR data
led to a difference in our theoretical cohort of number of
patients who continued on therapy after an EVR was achieved
but would not ultimately achieve an SVR. Therefore, in this cost
analysis, it was more costly to treat a cohort of 100 patients with
Peg-2a and RBV because more patients were continued on therapy
who did not ultimately achieve viral eradication. The reason for
this difference may be related to the higher relapse rates noted
in the Peg-2a trial.

Previous economic analyses have examined Peg-2a plus RBV
and Peg-2b plus RBV as compared with standard interferon
therapy plus RBV.'** Most of these studies were conducted
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using international cost data, with Sullivan et al. using cost
structures from Italy'®; Buti et al. based upon structures from
Spain'’; and Siebert et al. using a German perspective.” Wong
et al.” and another paper by Sullivan et al.” use cost values that
were specific to the U.S. market. All analyses found that peginter-
feron plus RBV was cost effective relative to standard interferon plus
RBV. Wong et al. found that Peg-2b was incrementally cost effective
compared with interferon alfa-2b, at a cost of $13,600 to
$22,800 per quality-adjusted life-year (QALY)." The U.S.-based
analysis by Sullivan et al.® found that the incremental cost-
effectiveness ratio of Peg-2a plus RBV compared with interferon
alfa-2b was $2,600 per QALY. The other economic analyses
have found similar costs (approximately 10,894/ QALY in
Italy'®; 3,760/QALY in Spain'’; and 6,600/QALY in Germany').
By conventional standards, peginterferon is cost effective
relative to standard interferon.?’ Therefore, the decision
becomes one of which peginterferon to use.

Limitations

This analysis was based on publicly available information at the
time the study was conducted and data from 2 large clinical trials.
One of the clear limitations, therefore, is the differences in study
criteria and patient populations, although most patient charac-
teristics were fairly similar (Table 2). In the clinical study by
Freid et al., study patients were eligible if they met the following
criteria: were interferon naive; had at least 2,000 copies of HCV
RNA per milliliter of serum, their serum alaminotransferase
activity was greater than the upper limit of normal within
6 months of study entry; and they had a liver biopsy result
consistent with the diagnosis of chronic hepatitis C.° Patients
were excluded from the study if they had any of the following:
neutropenia, thrombocytopenia, anemia, HIV infection, decom-
pensated liver disease, serum creatinine level greater than 1.5
times the upper limit of normal, poorly controlled psychiatric
disease, alcohol or drug dependence within a year of entering
the study, or a substantial coexisting medical condition. The criteria
for entry into the Manns et al. study included the following;
previously untreated adult patients with a liver-biopsy-
confirmed diagnosis of chronic hepatitis C; serum alanine
aminotransferase levels above the upper limit of normal;
absence of neutropenia, anemia, or thrombocytopenia; and
bilirubin, albumin, and creatine within normal limits.> Patients
were excluded from the Manns et al. trial if they had any of the
following: decompensated cirrhosis, serum alpha-fetoprotein of
more than 50 pg per liter, HIV infection, previous organ trans-
plantation, other causes of liver disease, hemophilia, poorly
controlled diabetes, and autoimmune disorders; if they were
unable to use contraception; or had any of the following
diseases or conditions: psychiatric disease, seizures, cardiovascular
disease, or hemoglobinopathies. In general, these inclusion and
exclusion criteria are comparable between the studies.

Second, this analysis excluded consideration of adverse
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events that may result from treatment. The types of adverse
events experienced by patients exposed to interferon and peg-
interferon are similar, but the actual frequency of specific
adverse events may vary. For example, fever was reported in
43% of subjects receiving Peg-2a® and 46% of subjects receiving
Peg-2b.” The incidence of neutropenia was 20% for Peg-2a° and
18% for Peg-2b.’ In addition, criteria for classifying adverse
events was not well defined in the publications for either trial.
Finally, there have been no published data of large studies
(>60 patients per group) comparing Peg-2a and Peg-2b in a
head-to-head fashion, though a multicenter, randomized study
is currently ongoing. Until data are available from these direct-
comparison studies, economic analyses need to be based upon
the existing available evidence to assist in the efficient allocation
of resources.”

Another issue with decision models is the use of deterministic
cost data, and especially the use of AWP To overcome this
limitation, we used a price of AWP minus 17% and also prices
from the FSS to represent the range of possible costs for
managed care organizations. These analyses also included
changing the cost of RBV. Organizations should carefully
evaluate this model in context with the prices actually paid for
these agents and other factors that may influence product use.

Il Conclusion

This study found that the use of Peg-2b and RBV may be
preferred to Peg-2a because of its lower cost of treatment for a
hypothetical cohort of 100 HCV patients. The primary factor in
the analysis was the difference in EVR and PPV, which led to
fewer genotype 1 patients in the Peg-2b cohort continuing treat-
ment when there was a very low likelihood of eventual sustained
virologic response.
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