
Conflict of interest

The authors who have taken part in this study declared that they
do not have anything to disclose regarding funding or conflict of
interest with respect to this manuscript. The underlying research
reported in the study was funded by the NIH Institutes of Health.

References

[1] Petta S, Grimaudo S, Cammà C, Cabibi D, Di Marco V, Licata G, et al. IL28B and
PNPLA3 polymorphisms affect histological liver damage in patients with non-
alcoholic fatty liver disease. J Hepatol 2012;56:1356–1362.

[2] Li JH, Lao XQ, Tillmann HL, Rowell J, Patel K, Thompson A, et al. Interferon-
lambda genotype and low serum low-density lipoprotein cholesterol levels in
patients with chronic hepatitis C infection. Hepatology 2010;51:1904–1911.

[3] Tillmann HL, Patel K, Muir AJ, Guy CD, Li JH, Lao XQ, et al. Beneficial IL28B
genotype associated with lower frequency of hepatic steatosis in patients
with chronic hepatitis C. J Hepatol 2011;55:1195–1200.

[4] Clark PJ, Thompson AJ, Zhu Q, Vock DM, Zhu M, Patel K, et al. The association
of genetic variants with hepatic steatosis in patients with genotype 1 chronic
hepatitis C infection. Dig Dis Sci 2012;57:2213–2221.

[5] Clark PJ, Thompson AJ, Zhu M, Vock DM, Zhu Q, Ge D, et al. Interleukin 28B
polymorphisms are the only common genetic variants associated with low-
density lipoprotein cholesterol (LDL-C) in genotype-1 chronic hepatitis C and
determine the association between LDL-C and treatment response. J Viral
Hepat 2012;19:332–340.

[6] Agúndez JA, García-Martin E, Maestro ML, Cuenca F, Martínez C, Ortega L,
et al. Relation of IL28B gene polymorphism with biochemical and
histological features in hepatitis C virus-induced liver disease. PLoS One
2012;7:e37998.

[7] Brunt EM, Kleiner DE, Wilson LA, Belt P. NASH Clinical Research Network
(CRN). Nonalcoholic fatty liver disease (NAFLD) activity score and the
histopathologic diagnosis in NAFLD: distinct clinicopathologic meanings.
Hepatology 2011;53:810–820.

Melanie E. Garrett

JOURNAL OF HEPATOLOGY

The distribution of rs12979860 genotypes in our dataset was

similar to the population described by Petta et al., and typical for
a Caucasian population with 48.72% of the subjects homozygous
for the C allele, 41.54% heterozygous, and 9.74% homozygous for
the T allele.

However, in contrast to Petta et al., we did not find a signifi-
cant role of IL28B in relation to histological characteristics of
NAFLD (Table 1A). Results did not change substantially when
the analysis was adjusted for age, gender, DMdx, BMI and recruit-
ment site. The adjusted model, however, confirmed the expected
role for BMI and diabetes mellitus in regard to histological
features of NAFLD (Table 1B).

Importantly, the trend for inflammation was reversed. While
64% of patients with increased inflammation in the study by
Petta et al. had the CC genotype, less than 40% of patients with
severe inflammation in our study had the CC genotype.
Furthermore, the NAFLD Activity Score, which showed borderline
significance in the adjusted model (p = 0.0937), became less
significant when an additive model (CC>CT>TT) was used
(p = 0.2243). Similar to the trend observed with inflammation,
the NAS tended to be lower in patients with rs12979860 CC geno-
type, and therefore in the opposite direction to the observation
by Petta et al.

Thus, in summary, our data do not show a significant associ-
ation of IL28B and histological features in North American Cauca-
sian patients with NAFLD.

However, almost all of our patients were obese, while only
40% of the patients in Petta et al.’s study were obese (BMI >30).
It would, therefore, be interesting to know if the association
reported by Petta et al. change when stratifying their cohort
according to BMI group, <25, 25–30, and >30 BMI.
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Reply to: ‘‘IL28B rs12979860 is not associated with histologic
features of NAFLD in a cohort of Caucasian North American patients’’
IL28B rs12979860 genotype and liver damage in NAFLD: An
obesity-modulated effect?

To the Editor:
We recently reported a link between interleukin 28B (IL28B)
rs12979860 genotype and severity of liver disease, in a cohort
of 160 biopsy-proven non-alcoholic fatty liver disease (NAFLD)
patients, forty percent of them with obesity, and with a mean
age of 45.6 years [1]. In particular, we observed that the IL28B
CC genotype, associated in chronic hepatitis C (CHC) with a
higher rate of sustained virological response after antiviral ther-
apy [2], in NAFLD patients was independently associated with a
higher prevalence of moderate-severe liver lobular inflammation

and fibrosis [1]. Our results were in line with other data on CHC
patients suggesting a link, even if not confirmed in other studies,
between IL28B CC genotype and severity of liver disease [3,4].

In this complex picture, we read with great interest data
reported by Garrett and colleagues [5] on the association between
IL28B genotype and severity of histological features in NAFLD
patients. Specifically, the authors did not identify any association
among IL28B status and steatosis, inflammation, ballooning and
fibrosis in their cohort of NAFLD patients [5]. However, as correctly
highlighted by the same authors, they enrolled a cohort of severe
obese NAFLD patients evaluated for bariatric surgery [5], and
therefore very different from our enrolled cohort [1]. In particular,
it should be possible to assume that the genetic background
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tion where all patients have steatosis, mostly moderate-severe,
and second, differently from NAFLD patients, it is plausible to
suppose a strong interaction among HCV, IL28B genotype and
metabolic factors in the genesis of steatosis in CHC.
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probably discriminating the ‘‘normal’’ from to the ‘‘morbidly
obese’’ NAFLD patient, could per se explain the different results
observed. In other words, it is plausible to state that ‘‘morbidly
obese NAFLD’’ is a disease different from ‘‘normal NAFLD’’. Beyond
these considerations, the results by Garret and colleagues [5] could
suggest an obesity-dependent effect of the IL28B genotype on liver
damage in NAFLD patients. Accordingly, we analyzed separately
non-obese (n = 94) and obese (n = 66) NAFLD patients, observing
that the association between IL28B genotype and severity of liver
damage was maintained only in non-obese NAFLD patients. In par-
ticular, among obese patients, a moderate-severe liver lobular
inflammation was observed in 17/28 IL28B CC, compared to 16/
38 IL28B TT/TC NAFLD patients (p = 0.13). By contrast, the preva-
lence of moderate-severe lobular inflammation was significantly
higher in non-obese IL28B CC, compared to non-obese IL28B TT/
TC NAFLD patients (28/46 vs. 9/48; p <0.001). The protective role
of IL28B TT/TC genotype against moderate-severe lobular inflam-
mation was maintained at multivariate logistic analysis (OR
0.171, 95% C.I. 0.058–0.507, p = 0.001). As observed with lobular
inflammation, the association between liver fibrosis and IL28B
genotype was present only in non-obese patients. Specifically, in
obese NAFLD patients, the prevalence of F2-F4 liver fibrosis was
not significantly different between IL28B CC and IL28B TT/TC
patients (17/28 vs. 22/38; p = 0.81). By contrast, the prevalence
of F2-F4 was significantly higher in non-obese IL28B CC, compared
to non-obese IL28B TT/TC NAFLD patients (25/46 vs. 14/48;
p = 0.01).

These data overall seem to suggest an effect of IL28B CC geno-
type only in patients at lower metabolic risk, and not in obese
patients, were the impact of metabolic alterations on NAFLD
severity probably overcomes the pathogenic role of genetic back-
ground. However, due to small sample of obese patients in our
cohort, a further validation is needed.

Finally, the lack of association between IL28B genotype and
severity of steatosis in our NAFLD group, which was instead
observed in CHC patients (protective role of IL28B C/C against ste-
atosis) [6] is not surprising. In fact, first, we evaluated a popula-
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