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Intensive Interferon Therapy Does Not Increase
Virological Response Rates in African
Americans with Chronic Hepatitis C
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To determine if an intensive regimen of daily, high-dose interferon would improve the initial response
rates to therapy for hepatitis C genotype 1 among African American and Caucasian patients, we
conducted a retrospective analysis of a treatment trial conducted between October 1995 and June
1997. Patients were randomized to 24 weeks of therapy with interfesoep, at either 5 MUdaily

or 3 MU three times a week. On the standard interferon regimen (3 MU three times a week) African
Americans and Caucasians had similar initial response rates. However, unlike Caucasians, African
Americans did not have an increased initial virological response when treated with an intensive,
daily dose regimen. Levels of HCV RNA decreased more slowly during the first 12 weeks of therapy
among African Americans. Nelson-Aalen cumulative hazard estimates for the different race and dose
combinations revealed that Caucasians who received daily interferon were most likely to have an
initial response (logrank? < 0.001).
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Major advances have been made over the last decade in tladone. Unfortunately, response to therapy is not uniformly
field of antiviral therapy for chronic hepatitis C. Combi- favorable and, undoubtedly, involves a complex interac-
nation therapy with interferon and ribavirin has improvedtion between host and viral elements.
virological sustained response rates to nearly 40% com- Recent evidence has suggested that race and ethnicity
pared to only 10-15% for patients treated with interferonmay modify the likelihood of achieving a sustained viro-
logical response to interferon therapy (1-4). Reddy et al
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that sustained virological response was virtually identicalpation in the study if any such causes were identified. Subjects
for blacks and whites (3% vs 7%). In that study, medianwho had previously received interferon were excluded. Based

HCV RNA levels also decreased to a lesser extent in blackPon earlier studies demonstrating that cirrhosis was an inde-
biects than i hit biect d th h pendent predictor of poor response to interferon, subjects with
Subjects than in white Subjects, an € mean change ifhosis on apretreatment liver biopsy were excluded. Likewise,

HCV RNA levels during the course of therapy tended tosupjects who tested positive for antibody to human immunode-

be smaller in blacks (1). Thus, although race was correficiency virus were excluded.

lated with decreases in HCV RNA levels during therapy in  Between October 1995 and June 1997, one hundred four sub-
a logistic multiple regression model controlling for race, jects were randomized to 24 weeks of therapy with interferon

. —a-ypateither 5 MUWdaily or 3 MU three times aweek with an ad-
gender, baseline HCV RNA level, and genotype, the aUyitional 24-week period of posttreatment observation. Treatment

thors failed to demonstrate that race was associated Withroups were prospectively stratified by HCV genotype (1 or non-

sustained virological response. 1) and pretreatment HCV RNA levels (r >500,000 copies/ml)
McHutchison et al perf()rmed a retrospective ana|ysid|:igure 1). Treatme_nt was discontinuec_j ?I week 12 of therapy for

of data from two large multicenter trials of interferon Patients who remained HCV RNA positive, based upon recom-

th interf d ribaviri binati mendations concerning the predictability of sustained response
monotherapy versus interferon and ribavirin combination -+ time point for interferon monotherapy (6).

therapy for the treatment of chronic HCV (2). Subjects  The study was conducted at eight referral centers in the United
were treated with interferon monotherapy 3 MU thrice States. The protocol was approved by the human investigations
weekly or interferon and ribavirin combination therapy committees at each participating institution. Written informed

for either 24 or 48 weeks. Of 1744 subjects who weretonsent was obtained from each subject prior to enrolment in
randomized and received t.reatment only 53 (2.6%) su the study.
' y 070 Nucleic Acid Analysis Serum HCV RNAwas analyzed using

jects were black, but the data corroborate the findingshe Amplicor Monitor (version 1.0) assay (Roche Molecular Sys-
of other investigators. No black participants respondedems, Branchburg, New Jersey, USA). The linear dynamic range
to interferon monotherapy, while 88 of 675 (13%) white for this assay is k 10°~1 x 10° copies/ml. The lower limit of

participants achieved a sustained virologic response. |fuantitation of HCVRNAwas 2000 copies/ml. HCV RNA levels

" . L <1000 copies/mlwere considered to be negative. HCV genotype
a.ldd|t.|on, black subjects had _S|gn|flcantly smaller reduc-Was determined by the line probe assay (InnoLiPa, Innogenetics,
tion in HCV RNA levels during therapy compared to Gent, Belgium).

whites. This difference was most apparent in black sub- Statistical Analysis This analysis was limited to the sub-

jects with genotype 1 infection who received interferonset of 74 African American and Caucasian subjects with HCV
monotherapy. genotype 1. Stata (Stata Statistical Software: Release 6.0, 1999,

. . . Stata Corporation, College Station, Texas, USA) was used for
To date, patients in these studies have all been treategll calculations. All data were analyzed by intention to treat.

with similar regimen_s of interferon (3 MU th.ree timQS a The x2 test was used to compare qualitative variables (or two-
week or 9ug three times a week) alone or in combina- tailed Fisher’s exact test when some expected values wgye
tion with ribavirin. It is not known if a more aggressive and Student’s test was used to compare means. Differences be-
interferon regimen would improve response rates amona"’een groups for whicli® < 0.05 were considered statistically
African Americans. We have previously reported that

.treatment.vylt.h daily, high-dose interferon significantly High Viral Burden FP—
improves initial and end-treatment response rates com- (> 500,00 copies/mi) (< 500,000 copies/ml)

pared to standard doses of thrice weekly interferon. We l ,
. . ) Stratify Genotype (1 or other) ‘
conducted a retrospective analysis of our database, which \
included a high percentage of African Americans, to deter- Randormize
mine if an intensive regimen of daily, high dose interferon A Y
would improve the initial response rates to therapy for | ™son || fwersron foerfsron || Tnterfron
hepatitis C among African American patients compared | 3MUTIW || 5MU Daily IMUTIW || 3MUTIW
to Caucasian patients x 12 weeks x 12 weeks x 12 weeks x 12 weeks
Initial Response .| Discontinue
MATERIALS AND METHODS i No
Yes
Details concerning study design and randomization have been ’ Continue to 24 weeks I
reported previously (5). Briefly, subjects were eligible for par-
ticipation if they had serologic evidence of hepatitis C, serum l

alanine aminotransferase activityl.3 times the upper limit of
normal, and detectable HCV RNA in serum by polymerase chain
reaction. Subjects were evaluated for other causes of liver diseaseFig 1. Study schema: Subjects were stratified by baseline HCV
by appropriate serological screening and excluded from partici- viral load and viral genotype.

Follow-up: 24 weeks post-treatment ’
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significant. All 74 subjects were included in the survival analy- TABLE 2. INITIAL RESPONSE TOTWO INTERFERONDOSAGE REGIMENS
ses. The failure event was defined as having an HCV RNA that 'N AFRICAN AMERICAN OR NON-HISPANIC WHITE PATIENTS WITH
was below the limits of detection by week 12. Subjects were GENOTYPEL

considered at risk once interferon therapy was initiated. The cut- Initial ResponseNl (%6)]

off point for the analysis was the last date for which data were

available for the subject. All subjects who had a virologic re- ~ 'nterferon African Non-Hispanic

sponse had data available at their week 12 visit. Participants dose group American white P

who were lost to follow-up were censored at the last date forg \; gaily 218 (25%)a  18/24 (75%)b  0.03 (avs b)
which data were available. Subjects who had a virologic re-3 mu (3 x/week) 1/12 (8%)c  9/30 (30%)d NS (c vs d)
sponse but relapsed before week 12 were coded as if they hael NS (avsc) <0.002 (bvsd)

never experienced a response. The date of each subject visit was

recorded and the unit of time for survival analysis was measured

in days. All explanatory variables were measured before the time . . .
origin. There were no missing values among the explanatory€Sponse to therapy than did Caucasians treated with the
variables. standard interferon dosing (75% vs 30Po,< 0.002). In

contrast, a more intensive regimen did not improve the
RESULTS initial response among African American subjects (25%

Of the 104 study participants from the parent study,”S 8%:P = NS). . .
African AmericansynEmberzd 21 (20%) ang Caucasia)rlls. The proportion of subjects with an und.e.tectable HCV
78 (75%). Genotype 1 was significantly more commonVlral Iqad was evalgated at each stud){ V'.S't' The per.cent
among African Americans than Caucasians [20/21 (95% f SUbJeCFS. with a viral load below the limits of detection
vs 54/78 (69%):P < 0.02]. The baseline demographic as stratified by race and dose of interferon and plotted

characteristics of the subjects in the retrospective cohor?.gamSt time (Figure 2). At each visit beyond the week 2

are presented in Table 1. There were no statistically sig;-/'SItt’ glle Igg)\F/)ORrRI% of Cauceiswltr;] subjects Wltglag\?.nde'
nificant differences between African American subjects :r(; ari en biect Wii grer;ll frrn ;?f cror:pa;ail d (na i rrlcanh
with respect to mean age, gender distribution, and likeli- erican subjects, aithougn the dierence otreac

hood of receiving treatment with interferon 5 MU daily. statistical significance until the week 12 visit, and only in

. . . . the intensive treatment groupB & 0.03).
African American inth ren were mor ! .
ca erican subjects in the parent study were more The changes in geometric mean levels of HCV RNA

likely to be classified in the high-viral-burden group than t vari im mona African Americans and C
Caucasian subjects, but among African American an ianOltJrS ; de\?viti ghgrint (r:fr ar eirzans ra h V\?rllji-n
Caucasian participants with genotype 1, mean levels oﬁ‘f"s ans freate eltherinterieronregimen are sho

HCV RNA were similar at baseline between the two racial’ 2 ¢ 3. The initial response to therapy was significantly
groups (137 x 10F vs 638 x 10°, P = NS) greater for Caucasians treated with intensive interferon

The response rates at week 12 among African Amerpompared to eithe_r African Amgrican group or for white
icans or Caucasians for two IFN regimens are shownSUbJeCts tree}ted with standard !nterferon. .

in Table 2. Thirty percent (9/30) of non-Hispanic white . Todetermine Whetheror nott'|meto becoming and. stay-
patients had an initial response (defined as undetectabl&9 HCV RNA negative was different between African
HCV RNA at week 12 of treatment) when treated with the
standard interferon regimen of 3 MU three times a weelk  os
compared to 8% (1/12) of African AmericanB & NS).
However, with the more intensive, daily interferon regi-
men, white subjects were more likely than black subjects

to show an initial response (75% vs 25F= 0.03). Fur-

.0

= NHW 5MU
0.6 o

—
>0
)
=
3
o
=
[¢]

detectable HCV RNA

O
QD
c
o
QD
@
QD
=]
[2)
c
K=y
(9%
(@]
—+
2}
=
>
o
-
(9]
(@}
@
<
(9%
o
—
>
(]
3
o
=
¢}

tensive interferon regimen had a significantly better initial > %7 o
NHW 3MU

TABLE 1. DEMOGRAPHIC AND VIROLOGIC CHARACTERISTICS
AT BASELINE

Proportion with

African American  Caucasian
(N =20) N=54) P

Age (yr) 454+ 9 42+7 NS Time (weeks)

Male gender 12 (60%) 35 (65%) NS . . . . . . . .
Interferon 5 MU 8 (40%) 24 (44%) NS Fig 2. Proportion of African American and non-Hispanic white subjects

with an undetectable HCV RNA during the initial 12 weeks of treatment.
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and dose combinations and found that they were statisti-
cally different (logrankP < 0.001).

Univariate analysis of explanatory variables was con-
ducted to explore correlates of virologic response by week
12. We examined five binary variables (race, interferon
dose, past alcohol use, gender, pretreatment viral burden)
using the logrank test. Viral burden was dichotomized
3 \ NHW 3MU priori in the parent study. Subjects with HCV RNA lev-
els <500,000 copies/ml were considered to have a low
viral burden (3). All other subjects were classified in the
\_ NHW 5MU high-viral-load group. Age was analyzed as a continuous
T TTr—y variable using univariate Cox regression. We also analyzed
8 5 4 2 0 2 + & & 10 1 site of treatment as a categorical variable using the gen-

eralized Wilcoxon test of Breslow. Caucasians were more
Fig 3. Serial changes of HCV RNA during the initial 12 weeks of treat- !Ikely torespond tc.) mte_rferon than African American sub-
ment for each race/dose group. Thexis shows the log geometric ]_ECtS (P <_0'03)' leeW|§e, subjects alloca_ted to the more
mean copies per milliliter for HCV RNA. intensive interferon regimen were more likely to have an

initial virologic response than subjects treated with stan-

dard thrice-weekly interferon injection® (< 0.001). We
Americans and Caucasians, we carried out a survival anahlso evaluated dose by race. The more intensive regimen
ysis using all 74 subjects. There were 30 failures (thos&vas more effective than the standard regimen among Cau-
reaching the end point of negative HCV RNA in serum). casian subjectsR < 0.01) but not among African Amer-
The total time at risk was 4930 days. Twenty-fivepercentican subjects, although there were fewer subjects in the
of subjects had achieved a virologic response by 5@African American stratum. Past alcohol use and gender
days. The Nelson-Aalen cumulative hazard estimates ar@ere not associated with virologic response by week 12.
graphically presented for each race and dose combinationow viral burden, on the other hand, was a predictor of
(Figure 4). African Americans receiving standard dosesesponseR < 0.01). Age was not found to be a signifi-
of interferon appeared to have the worst response, whileant correlate of response. Treatment sites did vary with
Caucasian subjects receiving high dose intensive therapyespect to initial virologic outcome, but this did not reach
seemed to respond the best. Caucasians allocated to tbgatistical significanceR = 0.06).
standard interferon regimen and African Americans onthe We subsequently specified a multivariate Cox propor-
intensive daily regimen had an intermediate response. Weonal hazards model using all the covariates evaluated in
compared the survival probabilities of the different raceour univariate analysis. We included these variables be-

cause they have been reported in the medical literature as
potential predictors of response. Site was included based

NHW 5MU on the results of the univariate analysis. The model was
reduced by removing the most disputable covariates (treat-
ment site, past alcohol consumption, age) and rerunning
the model with the remaining variables. The likelihood ra-
tio test confirmed that the variables eliminated did not con-
tribute significantly to the model. The proportional haz-
ards assumption was evaluated graphically and found to
be appropriate. The exponentiated final model is presented

HCV RNA (geometric mean copies/mL)

Time on therapy (weeks)

0.5 7

Cumulative hazard of initial virologic response

I NHW MU in Table 3. The model shows that the likelihood of achiev-
ing and maintaining a virologic response by week 12 of
0.0 therapy is twice as grealP(< 0.01) for subjects receiving
- intensive interferon therapy compared to subjects on stan-
0 20 40 60 80 100 120 140

dard interferon, controlling for the effects of race, gender,
Fia 4. NelsonAal lative hazard estimates of the likelihood of and pretreatment viral burden. While African American

Ig 4. Nelson-Aalen cumulative hazard estimates O e likelinood O . .
achieving an undetectable HCV RNA by week 12 of therapy. NHW SUbJeCtS and men appeared to fa_re v_vorse than Cauca_5|a_ns
non-Hispanic white; AA= African American; 3MU= Interferon 3MU ~ and women, reSpethelYu these fmdmgs_ were not statisti-
three times a week; 5M&: interferon 5MU daily. cally significant. Controlling for the contributions of race,

Time (days)
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TABLE 3. RELATIVE HAZARDS (RH) OF INITIAL VIROLOGIC RESPONSE 1, higher doses of interferon (5—-15 MU) did result in more
0, .
AND 95% Q’NF'DENCEL’;TA';F;\;A,\LAEF;‘;T COX PROPORTIONAL rapid, greater decreases of HCV RNA when compared to
a standard dose of interferon (8—10). Thus, it is possible

Model covariate RH (95% CI) P that patients with characteristics of interferon resistance
Race 0.333 (0.099-1.123) 0.076 ~ Mightrespond better to a more aggressive interferon regi-
Dose 1.998 (1.352-2.954) 0.001  men (11). Kinzie et al (12) used a dose escalation strategy
Gender 0.496 (0.240-1.025) ~ 0.058 jn which subjects without an early virological response
Pretreatment viral load 2.726 (1.293-5.750) 0.008 J y 9 P

after 12 weeks of interferon were either dose-escalated
to 5 MU three times a week or continued at 3 MU three
times a week. They found that African Americans were
Sess likely to achieve an end of treatment response com-

was almost three times greater for subjects with a IOWpared to Caucasians. The more intensive treatment used

Eirgrt]reH%n\;eé]ller(z;I I;)%doti;)mpared to participants with 8in the current study, which prospectively randomized pa-

A sustained virologic response (measured 24 weeks aﬁents to a daily, high dose regimen or a standard regimen,

: : ) r‘provided an opportunity to test the relationship between
ter cessation of therapy) was seen in only one Africa .
dose and response across racial groups.

. . o . g |
American patient (11%) treated with the high-dose reg The results of the current study corroborate reports that

imen compared to none in the standard-dose re9IMEhtrican American patients with hepatitis C were more

In Caucasian patients treated with high-dose inten‘eronr.kely to be infected with treatment resistant genotype 1

10% had a sustained virologic response compared to 40t?1 Hi icwhites (1. 2. 13. 14) O Vs

of those on the standard regimen. These differences werefan Were non-riispanic w _|e's( 2,13, 14). ur analysis

not statistically significant. 0 gntmral response was limited to only those patients,

Adverse events have been previously described in detaAfncan. Ame_rlcan or Whlte’. that had HC_V gen(_)type 1
thus eliminating this potentially confounding variable.

(5). Interferon was well tolerated in both the high-dose reg- : .
\ . L The results presented here demonstrate that an intensive
imen and the standard-dose regimen. Individual adverse

. ) regimen of daily high dose interferon is superior to stan-
events occurred too infrequently to allow for meaningful . . ) i
; . . dard interferon with respect to the proportion of subjects
comparisons, but overall there was no difference in ad- L g :
: ) ._who have an initial virologic response and with respect to
verse events between African American and Caucasi

g me to achieving such a virologic response. Of note, we
participants (data not shown). .
were able to show a dose response to interferon among
Caucasian participants, but no such effect was demonstra-
ble among African American subjects.
Because of its retrospective nature, it is worth noting
Recent secondary analyses of large databases derivedme limitations of the current study. Although we did
from clinical trials of various antiviral agents have sug- prospectively stratify subjects on the basis of low or high-
gested that there may be racial disparities in response taralburden, we did not stratify by race. This may ex-
therapy for hepatitis C. Sustained response rates in Africaplain why African American subjects were more likely
American patients appear to be significantly lower thanthan Caucasian subjects to be classified in the high-viral-
in Caucasian patients treated with the same regimengurden group. However, when we limited the data to the
However, these trials were not designed specifically to tessubgroup of African American and Caucasian subjects
the hypothesis that race was a factor in response to thewith genotype 1, the mean HCV viral load at baseline was
apy, and very few African Americans have been includedsimilar. We did not specifically inquire about adherence to
as study subijects in all of the published registration trialsmedications, nor did we include body mass index, base-
of antiviral agents for this disease. While the current studyline weight, or pretreatment liver histology in our study.
also was not prospectively designed for this, the trial condn other published investigations, the contribution of these
tained a high proportion of African American subjects, factors to interferon response rates has been inconclusive.
which closely mirrors the proportion of individuals with Thus, the extent to which these potential confounders help
hepatitis C who are African American (3). to explain the differences observed in this study between
Previously published reports that evaluated race and reAfrican American and Caucasian patients with genotype
sponse to interferon therapy have all utilized standard in1 cannot be determined.
terferon dosing regimens (3MU three times a weekog9 Another limitation of the study is based on the clas-
three times aweek) (4, 7). From studies of viral kinetics af-sification of subjects by race (15-18). Because race is
terasingle injection of interferon in patients with genotypeprimarily a social construct, it is possible that observed

DISCUSSION
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differences between African American and Caucasian3
subjects are behavioral and environmental in nature, rather
than being intrinsic to being African American or Cau-

casian. Race in this sense may merely be a surrogate for’

something that we have failed to measure or adequately

control for in our analyses. Although the proportion 5.

of African American subjects in this study is reflec-
tive of the percentage of HCV patients who are African
Americans, the total sample size may have been inade-
quately powered to show small but clinically significant
differences.

Despite these limitations, this is the first study to exam-
ine whether or not a significantly more intensive interferon
regimen would improve response rates in African Ameri-
cans. Treatment with a daily high-dose regimen improved

the initial response for Caucasians but had little effect on 9.

response in African Americans. Thus, it appears that in-
creasing the dose and frequency of interferon does not
overcome the antiviral resistance in African Americans.
This may be of immediate relevance because the phar-

macokinetics of pegylated interferons mirrors in somei1.

respects the daily high-dose interferon regimen used in
the current study. The data suggest that African Ameri-
can patients may have resistance to interferon that ma
be incompletely overcome by the use of pegylated inter-
ferons. Indeed, preliminary reports suggest that the viro-
logical response in African Americans is improved with

pegylated interferon monotherapy but remains less than

that in Caucasian subjects (19, 20). Future studies shoul%]s'

carefully and prospectively evaluate the effect of race on

response to antiviral treatment for chronic HCV and in-14.

vestigate potential mechanisms for diminished response to
interferon.
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