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Objective: To determine the association of obesity with rapid virological re-
sponse in patients with chronic hepatitis C on antiviral therapy.

Methodology: In this prospective cohort study patients suffering from chronic
hepatitis C who required treatment were included after getting ethical approval
and informed consent. Patient’s weight and height was measured and body
mass index (BMI) was calculated. Patients were divided into 2 groups; group
1 having BMI <30 and group 2 having BMI >30 in equal numbers. All the pa-
tients were put on weekly pegylated interferon plus ribavirin in fixed divided
doses. PCR was done at the completion of 4 week to check for rapid virological
response (RVR). After completion of study these 2 groups were compared to
see whether any significant association exists between BMI and RVR. RVR was
also stratified among age, viral load and gender to see their effect as these are
potential effect modifiers.

Results: There were 140 (56.3 %) male and 110 (43.7%) female patients with
male to female ratio of 1.2:1. Mean age of the patients was 39.78 +9.85, while
mean BMI was 27.40 +5.86. Overall the RVR was achieved in 53.2% of the pa-
tients. Frequency of RVR was 77(61.6 %) in non-obese patients as compared to
56(44.8%) in obese patients with a p value of 0.008.

Conclusion: Obesity is significantly associated with poor RVR in patients with
chronic hepatitis C.
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D NnTRODUCTION

genotype 3 in which pegylated interferon based thera-
py is still recommended often with sofosbuuvir.

Hepatitis C virus (HCV) is a major cause of chronic

liver disease (CLD), cirrhosis and hepatocellular carci-
noma (HCC) worldwide with a disease burden of about
170 million™. It is also one of the major health problem in
Pakistan and in certain localities its prevalence is as high
as16%?2 The HCV treatment has changed significantly
since the introduction of highly effective directly acting
antiviral agents like protease and polymerase inhibi-
tors since 2011 & onwards. A number of new drugs are
available or will be available in near future. Thats why
there is a rapid change in treatment paradigm and in
hepatology association’s recommendations. However
pegylated-interferon and ribavirin combination therapy
continues to be current standard for chronic hepatitis
C treatment in Pakistan as most of the drugs are not
available in this region®4.

Currently sofosbovir based treatment is available but
is costly and still not available in government hospitals
and through hepatitis control programs. Furthermore
the prevalent genotype in our region is Genotype 2 &
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Several host, viral and metabolic factors have been
attributed with therapeutic response of CHC patients as
well as duration of infection and type of regimen used
for treatment. Among host-related factors black race,
male gender, old age, obesity, liver fibrosis/cirrhosis,
low ALT level and genetic polymorphisms are associat-
ed with poor response to antiviral therapy>¢. When con-
sidering virological factors high viral loads, genotype
1, NS5A and E1-E2 regions genetic polymorphism and
mutations in core and interferon sensitivity determin-
ing region (ISDR) have been related to poor outcome.
Nevertheless, these correlations have not been found in
other studies and remain controversial’®.

Among several factors, patient's weight is a factor
that can affect the outcome of the HCV treatment with
combination therapy whether RVR, EVR, ETR or SVR,
with high weight associated with poor outcome. The
mechanism of this association is not completely under-
stood but It may be due to correlation of BMI with the
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degree of steatosis in hepatitis C'°. Steatosis decreases
the contact area between the drugs and the hepato-
cytes due to increase in lipid deposits within cells thus
affecting drug efficacy'. Steatosis also seem to cor-
relate with the severity of fibrosis.’® Clouston et al®
showed that steatosis was significantly associated with
acinar zone 3 steatohepatitis like fibrosis in patients
with hepatitis C. Similarly obesity and menopause were
linked to HCV relapse after treatment with interferon in
another study'.

Similarly insulin resistance also decreases the chanc-
es of SVR and reducing weight leads to an improved
in SVR to HCV therapy™™. Increased weight and BMI
are also associated with poor RVR and EVR. In a pop-
ulation based study in USA done on 3509 patients in
which 1085 patients belong to genotype 2 & 3; RVR in
patients with BMI <30 was 68% as compared to 55% in
patients with BMI >30 in genotypes 2 and 3'®.

Rationale of this study was that patients who achieve
RVR have the highest SVR rate regardless of the geno-
type which is our ultimate goal of treatment'. As obe-
sity is associated with poor virological response in pa-
tients with chronic hepatitis C, we want to measure RVR
in obese and non-obese patients and its significance. If
this association is demonstrated in our population of
hepatitis C patients then obese patient can be motivat-
ed to reduce weight.

Il meTHODOLOGY

This prospective cohort study was conducted in Hep-
atitis Clinic and Gastroenterology Unit of Lady Reading
Hospital, Peshawar. Sample size was 125 in each group
considering percentages of RVR in obese and non obese
patients (68% and 55%)'® with 80% power of test, 95%
confidence interval and relative risk of 0.68. Sampling
technique was non-probability consecutive sampling.

Both males and females between 18 to 60 years of
age were included. Patients suffering from chronic hep-
atitis C as confirmed by HCV anti bodies by ELISA and
positive quantitative PCR in whom we were going to
start the combination therapy with pegylated Interferon
alpha 2a and ribavirin in fixed dose combination were
enrolled.

Patients were having genotype 2 & 3 and normal
USG, PT, Hb, TLC and platelets.

Patients suffering from co-infection with hepatitis B
or HIV, patients already having cirrhosis and those hav-
ing other co morbidities were excluded from study.

Above factors are confounders and will make the
study results biased if included. Patients with untypea-
ble genotype as well as other than 2 & 3 were excluded
because these genotypes are strong independent pre-
dictors of RVR and SVR regardless of viral load and obe-
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sity when using interferon regimen.

Rapid virological response (RVR) was measured in
term of positive (>50 IU/ml) or negative (<50 IU/ml)
HCV PCR test which was carried out 4 weeks after start-
ing the therapy. Obesity was measured in term of BMI
which is calculated by dividing a person weight in kg
by the square of his or her height (in meter) expressed
as kg/m?. BMI of >30 was taken as cutoff for obese pa-
tients according to CDC guidelines. Value of 800000 U/
ml was taken as cutoff for low and high viral load ac-
cording to WHO criteria

After approval from hospital’s ethical committee,
data was collected from the hepatitis OPD of Gastro-
enterology Unit, Lady Reading Hospital, Peshawar. Pa-
tients fulfilling the inclusion criteria were selected and
subsequently put on standard treatment with pegylated
interferon alfa 2a plus ribavirin. Patient’s weight in kg
was measured using a bathroom scale and height was
measured using a standard measuring tape (body me-
ter measuring tape with wall mount) and was expressed
as meters. After that BMI was calculated and patients
were divided into 2 groups; group 1 having BMI<30
and group 2 having BMI >30 in equal number. These
patients were monitored at 2 & 4weeks for compliance
and side effects like anemia, leucopenia and thrombo-
cytopenia. RVR (rapid virological response) was done
at the completion of 4 week and was checked for the
presence or absence of HCV-RNA. Those who had un-
detectable RNA were labeled to have positive RVR while
those who had detectable RNA were labeled to have
negative RVR. After completion of study these 2 groups
were compared to see whether any significant associa-
tion exists between BMI and RVR. RVR was also strati-
fied among age, viral load and gender to see their effect
as these are potential effect modifiers. All information/
data was recorded on performa for analysis. Strictly ex-
clusion criteria were followed to control confounders
and bias in the study.

Data was analyzed using Statistical Package for So-
cial Sciences (SPSS) software version 17. Frequency and
percentages were calculated for categorical variables
like gender and RVR. Mean and standard deviation was
calculated for the numerical data like age, viral load,
weight, height, BMI, Hb, TLC and platelets. RVR was
stratified among age, viral load and gender to see the
effect modifiers and result were presented in graphs
and tables. Chi square test was applied to measure the
strength of association between two groups. P value <
.05 was considered significant.

D ResuLts

The study population consisted of 250 patients.
There were 140 (56.3 %) male and 110 (43.7%) female
patients with male to female ratio of 1.2:1. Age of the

45



ASSOCIATION OF OBESITY WITH RAPID VIROLOGICAL RESPONSE IN PATIENTS WITH CHRONIC HEPATITIS C

study population ranged from 19 to 61 years with mean
age of 39.78 £9.85 (Table 1). Among these patients 207
had genotype 3a, 13 had genotype 3b while 3 of the
patients had both genotype 3a and 3b. Genotype 2a
was positive in 27 patients while none of the patients
had 2b genotype.

Mean weight was 71.76 +14.28 with a range of 40 to
105. Mean height was 162.22 +9.31 with a range of 5 to
6 while mean BMI was 27.40 +5.86 (Table 2).

After 4 weeks, PCR was done to see for RVR. Overall
the RVR was achieved in 53.2% of the patients. In male
the RVR was achieved in 49.3% of the patients while it
was achieved in 58.2% of the female patients (Table 3).
Frequency of RVR was 77(61.6 %) in non-obese patients
as compared to 56(44.8%) in obese patients, p value
0.008 (Table 4).

Association of RVR with gender (p value 0.16), age
group (p value 0.41) and viral load (p value 0.89) were

Figure 1: Age distribution of patients
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Table 2: Anthropometric distribution of patients
Min Max Mean SD
Weight (kg)
Male 49 105 73.06 13.79
Female 31 99 70.01 14.78
Total 31 105 71.76 14.28
Height (in cms)
Male 154 182 168.66 6.51
Female 142 163 153.13 5.1
Total 142 182 162.77 9.34
BMI
Male 15.95 39.35 25.7 5.21
Female 15.37 41.74 29.44 6.03
Total 15.37 41.74 274 5.86
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Table 3: Frequency of RVR (n = 250)

RVR Frequency Percent
Yes 69 493
Male No 71 50.7
Total 140 100
Yes 64 58.2
Female No 46 41.8
Total 110 100
Yes 133 53.2
Total No 117 46.8
Total 250 100
Table 4: Association of BMI with RVR (n = 250)
Group
RVR
Non-Obese Obese Total
Count 77 56 133
Yes % within RVR 57.9% 42.1% 100.0%
% within Group 61.6% 44.8% 53.2%
Count 48 69 117
No % within RVR 41.0% 59.0% 100.0%
% within Group 38.4% 55.2% 46.8%
Count 125 125 250
Total % within RVR 50.0% 50.0% 100.0%
% within Group 100.0% 100.0% 100.0%
Chi-square test was applied in which p value was 0.008
Table 5: Association of RVR with gender, age and viral load
RVR Yes No Total P Value
Sex Male 69 (51.9%) 71 (60.7%) 140 (56%) 016
Female 64 (48.1%) 46 (39.3%) 110 (44%)
<40 66 (49.6%) 52 (44.4%) 118 (47.2%)
Age 0.41
>40 67 (50.4%) 65 (55.6%) 132 (52.8%)
. <800000 91 (68.4%) 81 (69.2%) 172 (68.8%)
Viral Load 0.89
>800000 42 (31.4%) 36 (30.8%) 78 (31.2%)
Total 133 117 250

statistically not significant (Table 5).
I piscussion

The response to interferon based HCV therapy is not
optimal in certain groups of patients despite increases
in RVR and SVR in general. Identifying both favorable
and unfavorable factors associated with treatment re-
sponse in CHC can provide crucial information for bet-
ter treatment outcome in patients with Hep C. Modi-
fication of certain factors like drug dose and weight
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may increase the odds of successful therapy. Similarly
early identification of non-responders may help to limit
drug induced side effects as well as healthcare expens-
es. These patients can be put on direct acting antiviral
drugs from the beginning altogether.

Our study demonstrated that obesity when expressed
as BMl is significantly associated with poor RVR in HCV
patients compared to non-obese. This is in agreement
with other studies which measure the outcome of CHC
treatment. In a large population study done in USA,
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BMI>30 was associated with lesser RVR as compared to
BMI <30 in genotype2 (p value 0.008). In another lo-
cal study done in genotype 3, SVR in patients weighing
less than 65 kg was 70% while SVR in patients weighing
>65 kg was 50.46%, (OR=2.277, 95% Cl=1.246-4.161,
p=0.007)"8. Reduction in weight improves SVR in HCV
therapy. Similarly low weight and BMI are associated
with better EVR as well. In a recent study BMI <27 was
associated with EVR in 59.3% of patients as opposed
to 49.3% in patients with BMI>27 (p value 0.0001)™. In
the same study weight <75 was associated with EVR
in 58.4% of patients as opposed to 51.5% in patients
weighing more than 75 kg (p value 0.0095); however
this association was not statistically significant.

Similarly in another study BMI >27 was associated
with failure to achieve EVR in both univariate and mul-
tivariate analyses®. In still another study a total of 253
patients were classified into 3 groups i.e. normal, over-
weight and obese according to BMI and tested for var-
ious variable as predictors of response. After adjusting
confounding variables and using logistic regression sig-
nificant differences in treatment response were found
according to BMI group, genotype and cirrhosis with
a p value <.01 in all. The odds ratio (OR) for success-
ful treatment was 0.23 for obese patients as compared
to normal and overweight patients. Obesity, only when
defined in terms of BMI is an independent negative pre-
dictor of response to hepatitis C treatment?'.

The data about female gender as a predictor of good
response to combined interferon therapy is mixed. Fe-
male patients had been shown to achieve higher SVR
rates compared to males using standard interferon and
ribavirin combination in two old studies (p <0.004).
However this correlation was not statistically significant
in pegylated interferon plus ribavirin registration trials®>.
Similarly in Phase Il clinical trials using protease inhibi-
tors boceprevir and telaprevir gender had no impact on
SVR rate?.In another study logistic regression identified
five independent factors significantly associated with
good response i.e age <40 years, female gender, viral
load <2 million copies/ml, genotype 2 or 3 and minimal
fibrosis stage®*?>. Our data showed a slightly more RVR
rate in females than males (58% vs 49%) however this
was not statistically significant (p value 0.16).

Most of the randomized control trials using pe-
gylated interferon plus ribavirin combination showed
that younger age had increased likelihood of achiev-
ing SVR when univariete and multivariate analyses were
done. Patients younger than 40-45 years had better
SVR rates®. In protease inhibitors BOC & SOC phase IlI
trials patients younger than 40 years achieved slightly
higher SVR rates in BOC arm?. In study done by Rodri-
guez-Torres et al™ done in genotype 1 patients to de-
termine factors associated with RVR and SVR to pegINF
alfa-2a and ribavirin , there was significant association
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of age <40 with both RVR and EVR (OR 1.56; p =0.0085).
In their study McHutchison et al?® while comparing
pegINF alfa-2a with pegINF alpha-2b with ribavirin in
HCV patients reported that age >40 was associated
with relapse in final logistic regression after successful
achievement of ETR (OR 2.05; p value >0.001). However
in our study this association was not found significant
(p value =0.41).

Pretreatment viral load affects the treatment out-
come in patients with chronic HCV using different
cutoffs to define a “low” viral load (<400,000 IU/ml to
<800,000 1U/mL)". However this has a lower predictive
value for SVR in genotype 2 or 3 compared to genotype
1 which are more IFN-sensitive genotypes. In genotype
3 infected patient SVR was achieved at rates of 81, 70
and 59% at <400,000, 400,000-800,000 and >800,000
IU/ml baseline viral loads respectively. In genotype 2
patients, SVR rates were 82, 79, and 73%, respective-
ly for the same HCV RNA level**. In a study conduct-
ed by Shiffman et al*® the SVR rates in patients with a
pre-treatment low viral load of 400,000 IU per/ml was
81% which was more as compared to viral load between
400,0001U/ml and 8000001U/ml (74%) and >800,000 IU/
ml viral load (67%). Odds ratio for <400,000 1U/ ml vs.
>800,000 N 1U/ml was 3.01(P <0.001) while odds ra-
tio for >400,000 to 800,000 IU/ml vs. >800,000 IU/ml
was1.64 (P =0.02).In our study the association was not
statistically significant when >800,000 viral load was
taken as cut off point. This may be due to different cut-
off value for low and high viral load or due to the fact
that only genotype 2 & 3 were taken in the study which
already have a favorable outcome than other geno-

types.
D L'MITATIONS OF STUDY

Our study had a few limitations. First ultimate goal of
treatment in CHC is to achieve SVR and all conclusions
should be drawn based on whether a group of people
with certain characteristics achieve SVR or not. Instead
we used RVR as a measure of outcome which although
is the best predictor of SVR regardless of genotype.
We did so because checking for SVR will require a pro-
longed duration of study (at least 1.5 to 2 years) and
there is fear of loss to follow up as patients usually don't
show up once the treatment is over. Secondly response
to treatment in chronic hepatitis C depends on so many
factors including host genetic polymorphism and viral
genetic variability and mutation as already mentioned
in introduction. Taking into account so many factors was
beyond our scope and resources.

D concLusion

Obesity was significantly associated with poor RVR in
patients with chronic hepatitis C.
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) RECOMMENDATIONS

Obese patients are likely to have poor SVR as pa-

tients who achieve RVR have the highest rate of sus-
tained virological response regardless of the genotype
which is our ultimate goal of treatment. So it is advis-
able to reduce weight in chronic hepatitis C patients be-
fore starting them on antiviral therapy.

D REFERENCES

1.

10.

11.

12.

World Health Organization. Viral Cancers: Hepatitis C vi-
rus. WHO 2010. Available: http://www.who.int/vaccine_
research/diseases/viral_cancers/en/index2.html.

Ahmad N, Asgher M, Shafique M, Qureshi JA. An evidence
of high prevalence of Hepatitis C virus in Faisalabad,Paki-
stan. Saudi Med J 2007; 28:390-5.

Trapero-Marugan M, Gonzalez-Moreno L, Chaparro-san-
chez M, Moreno-Monteagudo JA, Borque MJ, Moren-Ote-
ro R. Treatment regimens for patients with chronic hepati-
tis C. Minerva Gastroenterol Dietol 2008; 54:209-17.

Ghany MG, Strader DB, Thomas DL, Seeff LB. Diagnosis,
management and treatment of hepatitis C: an update.
Hepatology 2009; 49:1335-74.

Hoofnagle JH, Wahed AS, Brown RS Jr, Howell CD, Belle
SH. Early changes in hepatitis C virus (HCV) levels in re-
sponse to peg-interferon and ribavirin treatment in pa-
tients with chronic HCV genotype 1 infection. J Infect Dis
2009; 199:1112-20.

Ge D, Fellay J, Thompson AJ, Simon JS, Shianna KV, Ur-
ban TJ et al. Genetic variation in IL28B predicts hepatitis C
treatment-induced viral clearance. Nature 2009; 461:399-
401.

Mangia A, Minerva N, Bacca D, Cozzolongo R, Ricci GL,
Carretq V et al. Individualized treatment duration for hep-
atitis C genotype 1 patients: A randomized controlled tri-
al. Hepatology 2008; 47:43-50.

McHutchison JG, Lawitz EJ, Shiffman ML, Muir AJ, Galler
GW, McCone J et al. Peg-interferon alfa-2b or alfa-2a with
ribavirin for treatment of hepatitis C Infection. N Engl J
Med 2009; 361:580-93.

Wohnsland A, Hofmann WP, Sarrazin C. Viral determi-
nants of resistance to treatment in patients with hepatitis
C. Clin Microbiol Rev 2007; 20:23-38.

Hourigan LF, Macdonald GA, Purdie D, Whitehall VH,
Shorthouse C, Clouston A et al. Fibrosis in chronic hep-
atitis C correlates significantly with body mass index and
steatosis. Hepatology 1999; 29:1215-19.

Giannini E, Ceppa P, Testa R. Steatosis in chronic hepatitis
C: can weight reduction improve therapeutic efficacy? J
Hepatol 2001; 35:432-3.

Clouston AD, Jonsson JR, Purdie DM, Macdonald GA, Pan-

JPMI VOL. 31NO. 1

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

deya N, Shorthouse C et al. Steatosis and chronic hepatitis
C: analysis of fibrosis and stellate cell activation. J Hepatol
2001; 34:314-20.

Stern C, Martinot-Peignoux M, Ripault M. Menopause is
Associated with Relapse in Chronic Hepatitis C Patients
Treated with Pegylated Interferon Plus Ribavirin. 61st An-
nual Meeting of the AASLD 2010. Boston 2010: 969.

Feldman M, Friedman LS, Brandt LJ. Slisenger and
Fordtran’s gastrointestinal and liver disease. In O’Leary
JG, Davis GL, editors. Hepatitis C: Saunders Elsevier;
2010:1313-34.

Hanouneh IA, Feldstein AE, Lopez R, Yerian L, Pillai A, Zein
CO et al. Clinical significance of metabolic syndrome in
the setting of chronic hepatitis C virus infection. Clin Gas-
troenterol Hepatol 2008; 6:584-9.

Hwang EW, Thomas IC, Cheung R, Backus LI. Implication
of rapid virological response in hepatitis C therapy in the
us veteran population. Aliment Pharmacol Ther 2011;
35:105-15.

Fried MW, Hadziyannis SJ, Shiffman ML, Messinger D, Ze-
uzem S. Rapid virological response is the most important
predictor of sustained virological response across geno-
types in patients with chronic hepatitis C virus infection. J
Hepatol 2011; 55:69-75.

Qureshi S, Batool U, Igbal M, Burki UF, Khan NU. Pre-treat-
ment predictors of response for assessing outcomes to
standard treatment in infection with HCV genotype 3. J
Coll Physicians Surg Pak 2011; 21:64-8.

Rodriguez-Torres M, Sulkowski MS, Chung RT, Hamzeh
FM, Jensen DM. Factors associated with rapid and ear-
ly virologic response to peginterferon alfa-2a/ribavirin
treatment in HCV genotype 1patients representative of
the general chronic hepatitis C population. J Viral Hepat
2010; 17:139-47.

Mangnia A, Minerva N, Bacca D, Cozzolongo R, Ricci GL,
Carreta V et al. Individualized treatment duration of hepa-
titis C genotype 1 patients. A randomized controlled trial.
Hepatol 2008; 47:43-50.

Bressler BL, Guindi M, Tomlinson G, Heathcote J. High
Body Mass Index Is an Independent Risk Factor for Non
response to Antiviral Treatment in Chronic Hepatitis C.
Hepatol 2003; 38:639-44.

Kau A, Vermehren J, Sarrazin C. Treatment predictors of a
sustained virologic response in hepatitis B and C. J Hepa-
tol 2008; 49:634-51.

Poordad F, McCone J, Bacon BR, Bruno S, Manns MP, Sul-
kowski MS. Boceprevir for untreated chronic HCV geno-
type 1 infection. N Engl J Med 2011; 364:1195-206.

Thomas DL. Predicting the response to the treatment of
hepatitis C virus infection. Clin Liver Dis 2012; 1:46-8.

Reau N, Hamzeh FM, Lentz E, Zhou X, Jensen D. Charac-

49



26.

217.

28.

ASSOCIATION OF OBESITY WITH RAPID VIROLOGICAL RESPONSE IN PATIENTS WITH CHRONIC HEPATITIS C

terization of non-rapid virologic response patients infect-
ed with HCV genotype 1 who may relapse after standard
therapy with peginterferon plus ribavirin. J Viral Hepat
2012;19:94-102.

Poordad F, McCone J, Bacon BR, Bruno S, Manns M, Sul-
kowski MS et al. Boceprevir for untreated chronic HCV
genotype 1 infection. N Engl J Med 2011; 364:1195-206.

Poynard T, Marcellin P, Lee SS, Niederau C, Minuk GS,
Ideo G et al. Randomised trial of interferon alpha2b plus
ribavirin for 48 weeks or for 24 weeks versus interfer-
on alpha2b plus placebo for 48 weeks for treatment of
chronic infection with hepatitis C virus. International Hep-
atitis Interventional Therapy Group (IHIT). Lancet 1999;
352:1426-32.

McHutchison JG, Lawitz EJ, Shiffman ML, Munir AJ, Gal-
ler GW, McCone J et al. Peginterferon alfa-2b or alfa-2a

JPMI VOL. 31NO. 1

29.

with ribavirin fortreatment of hepatitis C infection. N Engl
J Med 2009; 361:580-93.

Shiffman ML, Suter F, Bacon BR, Nelson D, Harley H,
Sola R et al. Peginterferon alfa-2a and ribavirin for 16 or
24 weeks in HCV genotype 2 or 3. N Engl J Med 2007;
357:124-34.

CONTRIBUTORS

MUH conceived the idea, planned the study,
and drafted the manuscript. MKH and ANB helped
acquisition of data and did statistical analysis. AGK
supervised the study and critically revised the man-
uscript. All authors contributed significantly to the
submitted manuscript.

50



