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‘‘Nonalcoholic Fatty Liver Disease’’ in a Developing Country: A Different Perspective

To the Editor:

I read with great interest the article by Das et al.1 Although
presence of nonalcoholic fatty liver (NAFL) in nonobese individu-
als is a fairly common observation in India, this is the first such
scientific documentation for the same. However, I would like to
make a few points in this regard.

First, NAFL constitutes a wide spectrum of liver disease
with varied natural history extending from simple steatosis to
more sinister variants, i.e., nonalcoholic steatohepatitis
(NASH) and fibrosis/cirrhosis. Only a proportion of NAFL
actually progresses to the more sinister end of this spectrum.
Therefore, instead of a blanket focus on NAFL, it would be
more appropriate to identify the subset of patients with NAFL
who are more likely to progress to NASH. In this regard, the
authors have defined ‘‘potentially significant NAFL’’ as ‘‘sub-
jects with definite NAFL who had persistently elevated ALT
(>40 IU/L)’’. However, even in this study only one-third of
these subjects with ‘‘potentially significant NAFL’’ were found
to have NASH on liver biopsy, which means elevated ALT
alone is not a good enough marker of ‘‘potentially significant’’
NAFL. A full panel of noninvasive markers of liver fibrosis
would be more appropriate to define this subset and save
costly and/or potentially harmful procedures like liver biopsy
or computed tomography scans for them.

Second, although the authors have claimed to have excluded
people with alcohol consumption from this study, this population
in context comes largely from a tribal background who indulges in
many nonconventional forms of ethanol consumption, e.g., mahua
flower (Madhuca longifolia). It would be interesting to know if the
authors have ruled out those possibilities as well.

Third, risk of NAFL is undoubtedly associated with obesity
and metabolic syndrome and has been traditionally associated
with more affluent living standards. In the current study too,
even nonobese subjects with NAFL had worse metabolic parame-
ters and higher income than their age-matched and sex-matched
counterparts who did not have NAFL. Nevertheless, coexistence
of intrauterine and neonatal malnutrition and the development of
obesity, type 2 diabetes, and related comorbidities have been con-
firmed in a number of studies in humans and animal models.2

Moreover, it has been shown that, in humans, the intrahepatic
lipid content increase following starvation also may be due to
reduced apolipoprotein B-100 production and hepatic lipid
export, and/or impaired mitochondrial function; this could have
implications for exacerbations of steatohepatitis that is sometimes
seen with rapid weight loss, anorexia nervosa, and parenteral
nutrition.3 Therefore, in contrast to the popular view, malnutri-
tion rather than obesity at different stages of life may well be an
explanation for pathogenesis of NAFL in this predominantly
poor population.
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Reply:

We read with great interest the comments by Dr. Maitra
regarding our article1 published in HEPATOLOGY. We thank the
author for his kind interest in our work and welcome the opportu-
nity to clarify the points raised by him.

First, there is a difference between a field study and a clinic-
based study. Despite its fallacies, the measurement of alanine ami-
notransferase remains the most cost-effective screening tool for sig-
nificant underlying liver disease, even nonalcoholic fatty liver
(NAFL) disease.2 Moreover, an elevated alanine aminotransferase
level is one of the components of the various noninvasive scoring
systems used for identifying NAFL subjects with advanced liver
disease.3 Unfortunately, despite attempts to develop multiple non-
invasive (but not necessarily cheap) scoring systems or tests for
identifying subjects with nonalcoholic steatohepatitis, liver biopsy
remains the ultimate gold standard for diagnosing nonalcoholic
steatohepatitis.3

Second, despite the concerns regarding the unconventional
forms of ethanol consumption by tribals in India, there were only
35 tribals (1.8%) among the 1911 subjects, and we rigorously
excluded alcohol consumption in our study population (see the
supporting information for our article1).

Finally, we also speculated about the role of malnutrition in
the genesis of NAFL in our population.1 However, in a case-con-
trol substudy of subsets of subjects with a body mass index
< 18.5 kg/m2, we found that those with NAFL had higher indi-
ces of adiposity and a higher prevalence of markers of metabolic
syndrome versus those without NAFL (see the supporting tables
for our article1). We agree with Maitra that the thrifty phenotype
hypothesis,4 introduced approximately 20 years ago to explain the
associations between poor fetal and infant growth and the
increased risk of developing impaired glucose tolerance and meta-
bolic syndrome in adult life, can play a pathophysiological role
in the development of the third-world NAFL phenotype, as high-
lighted by us.1
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Antituberculosis Therapy Drug-Induced Liver Injury and Acute Liver Failure

To the Editor:

We read with great interest the study by Kumar et al.,1 who
reported antituberculosis therapy (ATT) as the only cause of drug-
induced acute liver failure (ALF) in northern India, in contrast to
antimicrobials, anticonvulsants, and paracetamol in the West2-6

and in southern India.7

Our experience with drug-induced liver injury (DILI),
including injury due to ATT, from 1997 to 2008 at the
Department of Gastroenterology of St. John’s Medical College
Hospital (Bangalore, India) offers something in support of their
findings and something at odds.7 Table 1 outlines the clinical
and biochemical characteristics of all patients with DILI due to
ATT. Kumar et al.1 found a mortality rate of 67% among 70
patients (mean age ¼ 32 years) with ATT-caused ALF; most
(63%) were treated empirically for tuberculosis. In support of
their findings, we observed that our patients were young (mean
age ¼ 40 years) and that the mortality rate was 67% among
49 patients with ALF due to ATT and 42% among patients
who were inappropriately treated for tuberculosis. Our model,
using a combination of the bilirubin level [odds ratio (OR) ¼
1.17, confidence interval (CI) ¼ 1.06-1.35], prothrombin time
(OR ¼ 1.13, CI ¼ 1.06-1.24), and creatinine level (OR ¼

9.77, CI ¼ 2.58-57.63), yielded a concordance of 97% for
mortality.

We were intrigued to find ATT as the sole cause of drug-
induced ALF in their series over 22 years. In our series, ATT was a
contributing factor in 58% of all cases of DILI (n ¼ 313) and in
76.6% of patients with drug-induced ALF. Others who presented
with ALF included users of phenytoin (n ¼ 5), dapsone (n ¼ 3),
paracetamol (n ¼ 1), complementary medicine (n ¼ 1), amoxicil-
lin-clavulanate (n ¼ 1), hormones (n ¼ 1), atorvastatin (n ¼ 1),
and chemotherapeutics (n ¼ 2). How can the differences be
explained? Were patients with only select types of ALF admitted
while others sought admission elsewhere? Moreover, is it possible
to determine the proportion of patients with ALF among all ATT-
caused DILI patients because such patients are reported by the
institute?8 Despite the increasing prevalence of tuberculosis and
acquired immune deficiency syndrome in the last decade, we were
surprised to read about the decreasing incidence of ALF due to
ATT and the absence of human immunodeficiency virus infection;
this is contrary to our experience.

In summary, ATT-induced ALF is a major cause of drug-induced
ALF in India, but it is not the only cause; phenytoin, dapsone, and
others also contribute. Inappropriate medications contribute to a
large number of ATT-caused cases of DILI and ALF, which are

Table 1. Summary of Demographic, Clinical, and Laboratory Variables for Survivors and Nonsurvivors of
ATT-Caused DILI with Univariate Logistic Regressions

Variable Survivors (n 5 142) Nonsurvivors (n 5 39) OR (95% CI)* P Value* Concordance (%)

Age (years) 42.9 40.2 1.00 (0.96-1.01) 0.351 52

Male 101 (55.8%) 80 (44.2%) 0.79 (0.38-1.62) 0.522 53

Jaundice 96 (67.6%) 39 (100%) 37.0 (9.2-658.5) <0.001 70

Skin rashes 15 (10.6%) 09 (23.7%) 2.6 (1.0-6.5) 0.05 56

Encephalopathy 16 (11.3%) 33 (84.6%) 43.3 (16.7-130.2) <0.001 87

Ascites 25 (17.7%) 25 (64.1%) 8.3 (3.8-18.6) <0.001 73

Treatment duration (months) 1.8 2.2 1.0 (0.99-1.0) 0.34 60

Total proteins (g/dL) 6.3 5.6 0.6 (0.4-0.8) 0.003 66

Albumin (g/dL) 3.0 2.4 0.3 (0.2-0.5) <0.001 70

Total bilirubin (mg/dL) 6.5 20.4 1.2 (1.1-1.3) <0.001 88

Direct bilirubin (mg/dL) 4.4 11.2 1.2 (1.1-1.3) <0.001 88

AST (u/L) 381.4 733.2 1.00 (1.00-1.00)† 0.006 63

ALT (u/L) 340.1 590.7 1.00 (1.00-1.0)† 0.062 53

ALP (u/L) 227 331 1.00 (1.00-1.00)† 0.03 69

PT (seconds) 23.9 60.2 1.09 (1.06-1.13) <0.001 90

INR 1.7 5.0 2.7 (1.9-4.1) <0.001 90

Serum creatinine (mg/dL) 0.9 1.9 5.7 (2.1-27.2) <0.001 74

WBC (lL) 9784 13907 1.00 (1.00-1.00)‡ 0.002 64

Eosinophils (%) 2.3 1.1 0.8 (0.6-1.00) 0.05 62

Platelets (105/lL) 2.2 2.0 0.8 (0.6-1.2) 0.39 64

MELD 15.1 36.8 1.3 (1.2-1.9) <0.001 97

Data are presented as means or n (%).

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, international normalized ratio; MELD, Model for

End-Stage Liver Disease; PT, prothrombin time; WBC, white blood count.

*From a univariate logistic regression model predicting death (yes versus no).

†OR for a 100-U increase.

‡OR for a 1000-U increase.
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potentially preventable. A high Model for End-Stage Liver Disease
score or a combination of the bilirubin level, prothrombin time,
and creatinine level is associated with mortality, and patients may
be selected for early referral for transplantation.
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Reply:

The data reported by Devarbhavi et al. in their letter on anti-
tuberculosis therapy (ATT)–induced acute liver failure (ALF) are
indeed similar to the figures reported by us.1 These patients had
a high mortality rate (67% in both reports) and were young
(mean ages of 32 and 40 years), and most of the patients in
both reports underwent, without definite evidence of tuberculosis,
antitubercular treatment that could have been avoided (63% and
42%).

Devarbhavi et al. suggested that there are other causes of drug-
induced liver injury (DILI) and DILI-ALF in India. To support
this statement, they provided their data on DILI: approximately
60% of all DILI cases and approximately 77% (three-fourths) of
DILI-ALF cases were due to ATT. Therefore, in India, ATT is the
most important drug implicated in DILI. The collated data on
consecutive patients with ALF reported from Kashmere,2 central
India,3 and north India4,5 by other Indian authors also show that
ATT-induced ALF was the sole cause of DILI-ALF in their series.
The All India Institute of Medical Sciences is a major referral
center in north India, particularly for ALF, and we evaluated 1223
consecutive patients with ALF from 1986 to 2009; surprisingly, we
have not been able to document paracetamol or other drugs or
indigenous medicine as a cause of ALF in these patients.1 These
reports indicate that ATT is indeed the major cause of DILI in
India. As indicated by Devarbhavi et al., other drugs may cause
DILI, but the frequency is very low. During a 10-year period
(1997-2008), Devarbhavi et al. documented that 76.6% of DILI-
ALF cases were due to ATT, and 15 patients had ALF due to other
drugs. The authors have not provided the exact number of ALF
patients. However, when we reanalyzed this figure, we found that
probably there were 64 patients with DILI-ALF, and for 49, DILI-
ALF was due to ATT; this indicates that ATT is the most
important cause of DILI in India. Paracetamol, which is the most
frequent cause of DILI-ALF in the United Kingdom and United
States, was documented in only one patient in Devarbhavi et al.’s
report over a 10-year period. The cultural practices in the West
and East are different. Paracetamol is a drug sold over the counter
in the West and is available in almost all households; therefore,
people have easy access to this drug for suicide, and on rare occa-
sions, accidental consumption causing ALF has also been reported.
In the households of India, an agriculture-based country, organo-
phosphorous compounds used as pesticides are readily available
and are consumed for the purpose of suicide. Furthermore, Indians
are a distinct race and may have different genetic drug-metaboliz-
ing capabilities, about which information is lacking. Therefore,
even though DILI-ALF due to agents other than ATT may occur
in this country, as indicated by Devarbhavi et al., the frequency is
probably very low; this is also supported by multiple reports on
ALF from India.2-5

The other issue raised by Devarbhavi et al. is that, despite
an increase in the prevalence of acquired immune deficiency
syndrome (AIDS) and tuberculosis, in our study, the frequency
of ATT-induced ALF was reported to be less during the last
decade (1998-2009) than the frequency of ATT-induced ALF in
the previous decade (1986-1997). Seventy-four percent of our
patients with ATT-induced ALF (52/70) were documented from
1986 to 1997, whereas 26% (18/70) were diagnosed from 1998
to 2009.1 Devarbhavi et al. suggested that because of increases
in the frequency of AIDS and consequently tuberculosis, an
increase in the number of ATT-induced ALF cases would be
expected. However, an increase in the frequency of AIDS and
tuberculosis would not necessarily lead to an increase in the
number of ATT-induced DILI cases. There is no evidence to
date that an increase in the frequency of AIDS and tuberculosis
would increase ATT-induced toxicity. Even Devarbhavi et al.
have not been able to provide any data showing an increase in
ATT-induced ALF in their series during the last decade, and no
information on the human immunodeficiency virus (HIV) status
is available either. However, none of our ATT-induced ALF
cases had HIV. During the last decade in India, antitubercular
treatment has been administered through the DOTS (Directly
Observed Treatment, Short-Course) program, in which ATT is
administered to patients under supervision. In such a situation,
the empirical use of ATT is likely to be less frequent, and this
may explain the lower frequency of ATT-induced ALF during
the last decade in our report.

HEPATOLOGY, Vol. 52, No. 2, 2010 CORRESPONDENCE 799



SUBRAT KUMAR ACHARYA, MD, DM
Department of Gastroenterology

All India Institute of Medical Sciences
New Delhi, India

References
1. Kumar R, Shalimar, Bhatia V, Dattagupata S, Panda SK, Acharya SK.

Antituberculous therapy-induced acute liver failure: magnitude, profile,
prognosis, and early predictors of outcome. HEPATOLOGY 2010;51:
1665-1674.

2. Khuroo MS. Acute liver failure in India. HEPATOLOGY 1997;26:
244-246.

3. Jaiswal SB, Chitnis DS, Asolkar MV, Naik G, Aswini KK. Aetiology
and prognostic factors in hepatic failure in central India. Trop Gastroen-
terol 1996;17:217-220.

4. Tandon BN, Joshi YK, Tandon M. Acute liver failure: experience with
145 cases. J Clin Gastroenterol 1986;8:664-668.

5. Acharya SK, Dasarathy S, Kumar TL, Sushma S, Prasanna KS, Tandon
A, et al. Fulminant hepatitis in a tropical population; clinical course,
cause and early predictor of outcome. HEPATOLOGY 1996;23:1448-1455.

Copyright VC 2010 by the American Association for the Study of Liver Diseases.
Published online in Wiley InterScience (www.interscience.wiley.com).
DOI 10.1002/hep.23815
Potential conflict of interest: Nothing to report.

Transient Elastography in the Early Prediction of Progressive Recurrent
Hepatitis C Following Liver Transplantation

To the Editor:

Early recognition of recipients with rapidly evolving recurrent
hepatitis C following orthotopic liver transplantation (OLT) is the
only practical approach to improve outcome of these patients.1

Recently, transient elastography (TE) was shown to identify
patients with rapidly progressive hepatitis C in the first year follow-
ing OLT, differentiating them from patients with slowly progressive
hepatitis C.2

Thirty-seven consecutive liver graft recipients with recurrent
hepatitis C, who underwent transplantation from June 2005 to
December 2007, were prospectively investigated with repeated TE
examinations at 3, 6, 9, and 12 months after OLT and underwent
a liver biopsy at month 12. Significant liver fibrosis was scored as
Ishak staging (S) � 3. Patients with S < 3 at month 12 were
defined slow fibrosers compared to rapid fibrosers, who had S � 3.

Of the 33 patients who completed the follow-up (four died
within month 6), 21 (64%) were slow fibrosers and 12 (36%)
were rapid fibrosers, thus confirming the 63% and 37% rates of
slow and rapid fibrosers previously reported.2 Slow fibrosers had
significantly lower TE measurements at 3, 6, 9, and 12 months
(median 7.5, 7.0, 6.9, and 6.4 kPa) compared to rapid fibrosers
(median 8.9, 10.9, 11.8, and 13.0 kPa). The 12-month staging
was significantly correlated with TE values at month 6 (rho ¼
0.48, P ¼ 0.006), at month 9 (rho ¼ 0.78, P < 0.0001), and at
month 12 (rho ¼ 0.83, P < 0.0001). Rapid fibrosers had signifi-
cantly higher aspartate aminotransferase serum levels at 3, 6, 9, 12
months, c-glutamyl transferase serum levels at 6 and 12 months,
bilirubin at 6 months, and TE values at 6, 9, and 12 months com-
pared to slow fibrosers. Moreover, rapid fibrosers were more often
recipients of aged grafts compared to slow fibrosers, further con-
firming the prognostic relevance of donor age in this setting of
patients. In results from a longitudinal mixed model for repeated
measurements, the slope of TE variations was significantly greater
in rapid fibrosers (0.40 kPa/month) than in slow fibrosers (�0.05
kPa/month) (P < 0.0001; Fig. 1), further confirming the results of
the study by Carrion et al. (0.42 and 0.05 kPa/month in rapid and
slow fibrosers, respectively).2 The rates of patients with TE > 7.9
kPa, the optimal TE cut-off for S � 3 diagnosis previously identi-
fied by us,3 at 3, 6, 9, and 12 months were 29%, 26%, 31%, and
28% in slow fibrosers and 60%, 67%, 100%, and 95% in rapid
fibrosers (P ¼ 0.22, P ¼ 0.06, P ¼ 0.001, and P ¼ 0.001, respec-
tively). By logistic regression analysis, TE > 7.9 kPa at month 6
was the only independent predictor of significant fibrosis at month
12 (P ¼ 0.02, odds ratio ¼ 6.0, 95% confidence interval ¼ 1.2-
28.8).

By applying in our cohort the bilirubin plus TE model con-
structed by Carrion et al.2 for identifying rapid fibrosers at month
6, we could correctly classify 67% of our rapid fibrosers, compared
to 70% of rapid fibrosers identified by Carrion et al. Interestingly,
the 7.9 kPa TE cut-off at month 6 could identify the same propor-
tion (67%) of rapid fibrosers in our cohort. In conclusion, in an
external validation group of liver graft recipients with recurrent
hepatitis C, repeated TE examinations early after OLT helped to
identify patients at risk of progressive graft disease, with a potential
benefit for clinical management.

CRISTINA RIGAMONTI

MARIA FRANCESCA DONATO

MASSIMO COLOMBO

First Division of Gastroenterology
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico
Milan, Italy

Fig. 1. The course of liver stiffness assessed by transient elastogra-
phy during the first year following liver transplantation in slow and
rapid fibrosers with recurrent hepatitis C, by a longitudinal mixed
model for repeated measurements.
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Targeting Heme Oxygenase/Adiponectin Axis for Chronic Hepatitis C Treatment

To the Editor:

We read with great interest the article by Lehmann et al. in
which the authors demonstrate that heme oxygenase-1 (HO-1)
induction by cobalt protoporphyrin (CoPP) markedly inhibits the
replication of hepatitis C virus (HCV) by increasing interferon
response in vitro.1 The heme oxygenase system plays a key role in
the antioxidant defenses of many tissues and organs,2 and a num-
ber of evidence suggests that HO-1 induction could exert thera-
peutic effects in a variety of liver conditions, including viral hepati-
tis and nonalcholic steatohepatitis.3 The study by Lehmann et al.
is consistent with previous reports showing the potent anti-HCV
activity of HO-1 and further proposes HO-1 as a promising tool
for the treatment of chronic hepatitis C. Nonetheless, there are
some issues that we would like to point out in order to better
underline the putative in vivo HO-1 activity against HCV through
the modulation of interferon response. These issues regard the
HO-1/adiponectin axis.

Adiponectin is an adipose tissue cytokine exerting potent anti-
inflammatory effects in the liver, and has been demonstrated to
play a key role in various liver diseases.4 In particular, adiponectin
is decreased in patients with obesity and insulin resistance,5 which
are strongly associated with a negative sustained virological
response (SVR) following antiviral treatments.6 Of note, it has
been clearly demonstrated that HO-1 induction may favorably
affect insulin sensitivity by increasing adiponectin levels.7,8

L’Abbate et al. first showed that induction of HO-1 by CoPP
increases serum adiponectin levels in mice with experimental diabe-
tes.7 Successively, the same group confirmed the potent insulin-sen-
sitizing action of CoPP in ob/ob mice through the increase of adi-
ponectin and its downstream target adenosine monophosphate
kinase.8 Therefore, it is conceivable that in vivo HO-1 induction
could also be important not only for its classical antioxidant activ-
ity but also for the insulin-sensitizing action, which could be
exploited to achieve more SVR in patients with chronic hepatitis
C. Furthermore, far from the strict metabolic action of the adipo-
nectin system, it has been also demonstrated that adiponectin dis-
plays a direct role in immune response against HCV. Palmer et al.
elegantly showed that administration of adiponectin to ex vivo pe-
ripheral blood mononuclear cells from patients with chronic hepa-
titis C enhances interferon c production.9 Thus, in our opinion,
the existence of an HO/adiponectin axis should be taken into
account when considering the potent modulation of interferon
response by HO-1 induction. In conclusion, besides the classical
antioxidant action of HO-1, we think that the brilliant results of
Lehmann et al. should be further extended to the contribution of
adiponectin on in vivo response to interferon in patients with
chronic hepatitis C, and, in particular, in those patients presenting
with insulin resistance. We do agree with the authors’ conclusions,
which further confirm HO-1 as a key element in the liver antioxi-

dant defenses and as a therapeutical target to develop future hepa-
toprotective strategies.10
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The Curative Efficiency of Tenofovir for Patients with Chronic Hepatitis B After
Failure of Nucleoside/Nucleotide Analogues

To the Editor:

Recently, we read with interest the article by van Bömmel
et al.1 on tenofovir disoproxil fumarate (TDF) monotherapy for
patients who failed to improve with other nucleoside/nucleotide
analogues (NUC). Their findings showed that TDF monotherapy
could induce a potent and long-lasting antiviral response in other
NUC failure patients. However, we still have some questions to
discuss.

According to Asian Pacific Association for the Study of the
Liver (APASL) and European Association for the Study of the
Liver (EASL) guidelines,2,3 primary nonresponse (PNR) is defined
as a decrease in hepatitis B virus (HBV) DNA by <1 log10 IU/
mL at week 12. But in the American Association for the Study of
Liver Diseases (AASLD) guidelines,4 it is defined as a decrease in
HBV DNA by <2 log10 IU/mL at week 24. Thus, we can see the
time point at which determination of PNR in NUC treatment is
still controversial. In this study, we thought it might not be good
to define PNR at week 12 as treatment failure. We also speculated
that some of the included patients might not represent ‘‘true fail-
ure’’ of a preceding treatment. For example, in adefovir-treated
patients with nonresponse at week 12, if preceding treatment was
continued but not switched to TDF, good virological response also
might be reached. We suspected the efficacy of TDF for those
patients may be not as good as reported. If patients with nonres-
ponse were excluded from 131 eligible patients, the efficacy data of
TDF may be more reasonable and valuable to us. If possible, we
expect professor van Bömmel to be able to share relevant results
with us.

We are also interested whether there were patients who pre-
sented with so-called nonresponse during TDF treatment. In the
present study, the decrease of HBV DNA in TDF treatment was

only assessed at 12 months and at the end of follow-up. If specific
data on a decrease in HBV DNA at week 12 or 24 of TDF treat-
ment were also shared, it would give us a more comprehensive
understanding of the curative efficacy of TDF rescure therapy.

In addition, we would like to point out there was a typographic
error of the age in table 1. The range of age should be 18-77, not
17-77.

EN-QIANG CHEN, M.D.
HONG TANG, M.D.
Center of Infectious Diseases, West China Hospital of

Sichuan University, Chengdu, Sichuan, China

References
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Hepatitis B in Refugees, Guessing the Prevalence

To the Editor:

I read with great interest the article by Rein et al.1 In this manu-
script, the authors attempt to address the prevalence of hepatitis B
surface antigen (HBsAg) in foreign-born persons living in the United
States. The authors did so by requesting data on hepatitis B screening
from refugee health coordinators around the country.

The authors indicate that estimates for HBsAg prevalence from
the study correspond to estimates from the literature for each
country (where comparison is available). One should be very care-
ful when extrapolating the findings of one group of refugees to an
entire nation. Generally, refugees that enter one jurisdiction come
from the same area in the country of origin. In sub-Saharan Africa,
rates of hepatitis B virus (HBV) for each country vary according to
regional areas; this is likely related to the habits and customs of
each region within a country. The authors report a prevalence of
HBsAg of 3.1% in refugees from Tanzania. The rates of HBsAg
for Tanzania range from 4.2% in individuals negative for human
immunodeficiency virus (HIV),2 9.9% in the general population,3

to 17% in HIV-infected individuals.4

Most african countries in the study by Rein et al. are areas of
high endemicity for HIV.5 Prevalence of HIV infection in a popu-

lation is of importance when addressing prevalence, and relevance,
of HBV infection. Patients infected with HIV are known to have
higher rates of occult hepatitis B.6 This means that individuals will
be negative for HBsAg, with positive anticore antibody and detect-
able HBV viral load. The consequences of occult hepatitis B are
still under investigation. However, occult hepatitis B has been
reported to reactivate in patients with HIV.7 Moreover, the effects
and protection of vaccination against HBV in this population are
unknown. Any study attempting to address prevalence of HBsAg
in individuals from African countries should take into account the
presence of HIV infection, in order to better evaluate the signifi-
cance of the findings.

I applaud the initiative of Rein et al. to try to achieve a much-
needed clarification on the prevalence of HBsAg in refugees entering
the United States. However, well-conducted prospective or cross-sec-
tional studies with larger samples for each country are needed.

JOSE DANIEL DEBES, M.D.
Internal Medicine, University of Minnesota

Minneapolis, MN
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Is Cigarette Smoking an Independent Risk Factor or a Cofactor for Nonalcoholic Fatty Liver
Disease?

To the Editor:

We read with great interest the article by Azzalini et al.
showing that cigarette smoking causes significant oxidative stress
and worsens the severity of nonalcoholic fatty liver disease
(NAFLD) in obese Zucker rats. Their results indeed provide
important data for improving our understanding of the relation-
ship between cigarette smoking and NAFLD. However, whether
this association also holds true in humans remains unclear, nor
is it clear whether cigarette smoking independently increases the
risk for NAFLD.

Recently, we conducted a cross-sectional study to analyze the asso-
ciation of cigarette smoking with NAFLD. We included 8442
employees (5369 males; mean age ¼ 46.6 years) of Zhenhai Refining
and Chemical Company, Ltd. (Ningbo, China), who were attending
their annual health examination between January 1, 2008 and De-
cember 31, 2008. Most of the subjects were also included in our pre-
vious studies.1,2 Here we observed that the prevalence rate of NAFLD
was significantly higher among cigarette smokers versus nonsmokers
(28.27% versus 19.18%, P < 0.001). We further classified all the
subjects into four groups according to their smoking severity. In com-
parison with nonsmokers, the prevalence ratios for mild (1-10 ciga-
rettes daily), moderate (11-20 cigarettes daily), and severe smokers
(>20 cigarettes daily) were 1.33, 1.51, and 1.71, respectively (P for
trend < 0.001). These results suggest that cigarette smokers are more
likely to develop NAFLD than nonsmokers, and the likelihood
increases with increasing severity of cigarette smoking.

Metabolic syndrome is a well-established risk factor for
NAFLD.3,4 An analysis of the relationship between cigarette
smoking and metabolic syndrome may indirectly reflect the rela-
tionship between cigarette smoking and NAFLD. Therefore, the
impact of cigarette smoking on the prevalence ratio of metabolic
syndrome and its components was studied. We observed that the
prevalence ratios of metabolic syndrome, central obesity, hypertri-
glyceridemia, elevated blood pressure, and elevated fasting plasma
glucose all tended to increase with increases in cigarette smoking
severity (Fig. 1). These results not only confirm that cigarette
smoking is an important factor for metabolic syndrome5,6 but
also indirectly indicate that cigarette smoking may be a significant
factor for NAFLD, which is closely related to metabolic
syndrome.

Finally, we performed logistic regression analysis to evaluate
whether cigarette smoking is an independent risk factor for
NAFLD. In a univariate model, cigarette smoking was observed to
be a significant risk factor for NAFLD with an odds ratio of 1.31
(95% confidence interval ¼ 1.23-1.40). However, adjustments for
age, gender, and body mass index significantly attenuated the odds
ratio to 1.09 (1.00-1.18). In a multivariate model, cigarette smok-
ing was not significantly statistically associated with the risk for
NAFLD. This analysis indicated that the relationship between ciga-
rette smoking and NAFLD may be somehow influenced by other
variables.

Together, our results provide evidence that the association
between cigarette smoking and NAFLD observed in rats may also
hold true in humans. Our results also indicate that cigarette

Fig. 1. Prevalence rate of metabolic syn-
drome with different severities of cigarette
smoking. The prevalence rates of metabolic
syndrome and its components, including cen-
tral obesity, hypertriglyceridemia, elevated
blood pressure (BP) and elevated fasting
plasma glucose (FPG), all showed increasing
trends with increasing severity of cigarette
smoking.
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smoking may act as a cofactor but not as an independent factor for
NAFLD.

CHENG-FU XU, M.D.1

CHAO-HUI YU, M.D., Ph.D.1

LEI XU, M.D.1,2

MIN MIAO, M.D.3

YOU-MING LI, M.D.1
1Department of Gastroenterology

The First Affiliated Hospital
College of Medicine, Zhejiang University
Hangzhou, China

2Department of Gastroenterology
Ningbo No. 1 Hospital
Ningbo, China

3Department of Internal Medicine
Hospital of Zhenhai Refining and Chemical Company
Ningbo, China
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Histological Subclassification of Cirrhosis

To the Editor:

We read with great interest the review by Garcia-Tsao and
colleagues1 on the pathophysiological classification of cirrhosis. We
agree that a simple one-stage description for advanced fibrotic liver
disease is inadequate, especially for the prediction of clinical
outcomes and the assessment of specific therapies. As the authors
reported, currently cirrhosis is classified only as a single stage histo-
logically, and this is a categorical assignment based on descriptive
architectural changes and not a measurement of the amount of
fibrosis.2 Garcia-Tsao et al. also discuss the hepatic venous pressure
gradient (HVPG), which we agree is a validated prognostic marker
in cirrhosis3 and possibly also in precirrhotic stages,4 as we have
shown in hepatitis C virus (HCV) transplant patients,5 similarly to
Blasco et al.6

Garcia-Tsao and colleagues1 acknowledge the need to expand
histological criteria. Two studies have evaluated the parenchymal
nodule size and the thickness of fibrous septa for substaging cirrho-
sis,7,8 and they have demonstrated a relationship between the
nodule size, septal thickness, and HVPG. However, this evaluation
is imprecise because of nodules of different sizes and septa of
different thicknesses are present in the same or different histologi-
cal sections.

Thus, how can histological staging, including cirrhosis, be
improved? We believe that a formal quantification of liver collagen
is one answer to this question.

We have evaluated a new histological maker, the collagen
proportionate area (CPA), by digital image analysis and have
correlated it with HVPG.9 CPA was superior to the Ishak
stage and was independently associated by logistic regression
with an HVPG �6 mm Hg (odds ratio ¼ 1.206, 95% confi-
dence interval ¼ 1.094-1.331, P < 0.001) and an HVPG �10

mm Hg (i.e., clinically significant portal hypertension; odds ra-
tio ¼ 1.105, 95% confidence interval ¼ 1.026-1.191, P <
0.009).

At the last American Association for the Study of Liver Dis-
eases meeting, we presented the results for CPA measured by 1-
year biopsy in 96 patients after liver transplantation for HCV,
which predicted decompensation. CPA measurement was highly
predictive with good sensitivity (90%) and specificity (97.8%)
and was better than the Ishak stage or HVPG.10 CPA and
HVPG together correctly identified all but one patient who
decompensated. Although these results seem to contrast with
other results in abstract,11 this may reflect methodological differ-
ences. In patients diagnosed with early or established cirrhosis
histologically (Ishak stages 5 and 6, respectively), CPA was more
discriminatory than HVPG and again predicted clinical
outcome.

We also have evaluated the relationships between liver collagen
(CPA), transient elastography (TE), HVPG, and Ishak stage in 45
HCV transplant patients. Univariately, CPA, Ishak stage, and TE
were associated with portal hypertension (HVPG �6 mm Hg),
whereas multivariately, CPA was the only independent factor (odds
ratio ¼ 1.377, 95% confidence interval ¼ 1.137-1.169, P ¼
0.001), and this resulted in a better correlation with TE than
HVPG.

As CPA is a continuous variable measuring only collagen and not
inflammation, it probably represents a better histological index to act
as a histological standard for TE or other noninvasive markers of fi-
brosis. CPA had a better association than the Ishak stage or TE with
an HVPG �6 mm Hg and an HVPG �10 mm Hg.12

Our data strongly suggest that CPA is a histological variable
that scores cirrhosis with a continuous scale and predicts clinical
outcomes.
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