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Abstract
AIM: To evaluate the diagnostic accuracy of serum
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Immunoglobulin A (IgA) for differentiating early stage
nonalcoholic fatty liver disease (NAFLD) from nonalcoholic steatohepatitis (NASH).
METHODS: All cases had fatty liver change confirmed
by ultrasound and aminotransferases of at least twice
the normal level. Clinical and biochemical data, including serum IgA, were obtained from 50 histologically
proven NAFLD cases and 54 healthy controls. Fasting
whole blood samples were obtained from the study
population. Immunoturbidimetric methods were used
to measure the IgA levels. All NAFLD cases were hospitalized for liver biopsy. Liver specimens were examined
for steatosis, steatohepatitis and fibrosis within hepatocytes. Patients were categorized into two groups:
NASH and non-NASH. Variables were compared within
cases (NASH vs non-NASH) and controls. Cut-off values of serum IgA were evaluated using analysis of receiver operating characteristic (ROC curves). Associations between the variables were tested using calculations of correlation coefficients. Statistical significances
were assigned to P values < 0.05.
RESULTS: The extent of liver fibrosis correlated positively with IgA levels. Subjects with no fibrosis in their
liver biopsies had a lower IgA level (301.5 ± 91.2 mg/
dL) than subjects with any degree of fibrosis (388.8
± 140.8 mg/dL), (P = 0.01). IgA levels were higher in
NASH cases, and its value was significantly higher for
higher degrees of fibrosis. Patients with perisinusoidal
or pericellular fibrosis had significantly higher levels
of IgA (403.5 ± 133.9 mg/dL, 418.2 ± 129.5 mg/dL)
compared to those without it (301.8 ± 94.9 mg/dL,
297.7 ± 91.5 mg/dL), respectively. No significant correlation was found between steatosis grade and serum
IgA levels. Based on ROC analysis, the best predictive
IgA cutoff value for detecting liver fibrosis was 360
mg/dL (61% sensitivity, 81% specificity).
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CONCLUSION: The serum IgA level is useful to evaluate the severity of liver fibrosis and can be used serially for evaluation and follow-up of NAFLD cases.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Non-alcoholic Fatty Liver Disease; Biological
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Core tip: Nonalcoholic steatohepatitis (NASH) is a severe subtype of Nonalcoholic Fatty Liver Disease (NAFLD)
that can progress to advanced liver disease and hepatocellular carcinoma. In this study, we investigated the
diagnostic accuracy of serum Immunoglobulin A (IgA)
as a biomarker for differentiating early stage NAFLD
from NASH. We found that the extent of liver fibrosis
correlated positively with IgA levels and these were
higher in NASH cases than in non-NASH cases. Based
on receiver operating characteristic analysis, the best
predictive IgA cutoff value for detecting liver fibrosis
was 360 mg/dL (61% sensitivity, 81% specificity).
Maleki I, Aminafshari MR, Taghvaei T, Hosseini V, Rafiei A,
Torabizadeh Z, Barzin M, Orang E. Serum immunoglobulin
a concentration is a reliable biomarker for liver fibrosis in
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INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) is strongly
associated with metabolic syndrome[1] and represents a
wide spectrum of histological changes in the liver, extending from simple steatosis, to nonalcoholic steatohepatitis (NASH), liver cirrhosis and hepatocellular carcinoma
(HCC)[2,3]. The prevalence of NAFLD is rising rapidly
worldwide[4-6]. In the United States, it varies considerably
among different ethnic groups, ranging from 24% in African Americans, to 33% in Caucasians and 45% in Hispanics[7]. In Asia, the prevalence of NAFLD is reported
as about 10% in the general population[8]. However, these
reported figures may vary according to study populations
and the modality used for the diagnosis. The increase in
prevalence of NAFLD reflects a rise in risk factors of
NAFLD: older age, type 2 diabetes, obesity and hypertriglyceridemia[4,9,10] and can be attributable to changes
in life style, including western diet and sedentary life[11].
Nevertheless, the disease can be diagnosed in patients
with normal Body Mass Index (BMI)[2].
The natural history of NAFLD is uncertain. Classically, NAFLD patients have minimally increased liver
enzyme values, no history of excessive alcohol consumption, and no evidence of viral hepatitis, autoimmune
liver disease or congenital chronic hepatitis. Frequently,
NAFLD is discovered incidentally during routine work-
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ups[12]. In fact, despite its serious possible complications,
the majority of the patients remain asymptomatic during
the course of disease or they experience minimal symptoms, such as abdominal complaints or tender hepatomegaly in an abdominal exam. The discrepancy between
the high prevalence of NAFLD in the population and the
low prevalence of significant clinical symptoms has led to
skepticism toward its clinical importance[13]. Simple hepatic steatosis is regarded as a mild hepatic injury. However,
it cannot be considered a benign disease, because it can
progress to steatohepatitis in many patients[12,14]. NASH
is a potentially fatal stage of NAFLD. It is estimated that
20% of NAFLD cases have NASH, which has an inclination to develop into advanced liver disease, cirrhosis and
ultimately to HCC[12,15]. Previous studies indicated that
about 30%-40% of patients with NASH have advanced
fibrosis and 10%-15% have established cirrhosis at the
time of diagnosis[9,13]. Thus, it is important to differentiate NASH with and without fibrosis from simple steatosis for patient counseling and management[6]. Predictors
of disease severity have not yet been clarified. At present,
the gold standard technique for the diagnosis of NASH
is liver biopsy, which is recognized as the only method to
evaluate the presence and extent of necro-inflammatory
changes and fibrosis in liver. However, it is an invasive
procedure with possible serious complications and limitations[12,16-18]. A reliable non-invasive test as a replacement
for liver biopsy would allow definite diagnosis in NAFLD
patients and enables us to feasibly re-evaluate patients
during a follow-up.
Other diagnostic procedures have their own limitations. For example, imaging tools like conventional ultrasound and CT scans can discover lipid accumulation
within hepatocytes, but they fail to determine the stage of
fibrosis[19,20]. Inflammation is considered to be a key component of NASH development. Consequently, systemic
inflammatory biomarkers can increase during the process
of the disease[21]. In the search for non-invasive indicators
for the NAFLD severity, numerous potential biological parameters are being studied and their applicability
for distinguishing the extent of NAFLD has been discussed[2,22,23]. However, there is still no definite biomarker
validated as a predictor of the disease. Ferritin, CRP and
α-TNF appear promising in the evaluation of NAFLD
patients[22,24]. Apoptosis is the main phenomenon in liver
fibrosis; therefore, serum biomarkers associated with
apoptosis, such as CK-18, could help us to differentiate
simple steatosis from NASH[6,25,26]. Furthermore, Immunoglobulin A (IgA), has been evaluated in previous studies[27-29] and discovered to be an independent predictor
for evaluating the pre-cirrhotic progression of NASH[30].
In the search for a non-invasive approach to differentiate
early stage NAFLD from NASH, we studied serum IgA
concentrations, as a mediator of inflammation.

MATERIALS AND METHODS
This case-control study was based on data from a total
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of 104 Iranian patients (50 NAFLD cases and 54 healthy
control subjects) at Mazandaran University of Medical
Sciences, Imam Khomeini Hospital, Sari, Iran, 2011-2012.
The Institutional Review Board approved the study protocol and all patients gave written informed consent for the
use of their clinical data just for research purposes before
participation. All cases had fatty liver changes confirmed
by ultrasound and their aminotransferase levels were at
least twice normal. Exclusion criteria included: serological evidence of viral hepatitis (positive HBsAg and/or
HBcAb), chronic hepatitis C, primary biliary cirrhosis,
primary sclerosing cholangitis, autoimmune hepatitis and
hereditary metabolic disease (hemochromatosis, Wilson).
Cases with a history of consuming hepatotoxic drugs
were not enrolled in this study. Those with history of
past or current ethanol consumption (men with more
than 20 grams and women with more than 10 grams
daily usage) were also excluded. Coagulation tests were
done for all subjects who fulfilled the inclusion criteria
and those with normal results were considered for liver
biopsy.
Control subjects were selected from those who had
normal BMI, liver ultrasound, aminotransferases and
did not have diabetes or hyperlipidemia. Characteristics
of patients and controls were blinded entirely for the
investigators while performing validation assays and subsequent analysis.
Laboratory evaluation
Following at least 12 h fasting, 10 mL whole blood samples
were obtained from the study population by vein puncture and collected in sterile tubes. Serum was separated
from the cells within 20 min of the collection by centrifugation in 1500 × g for 10 min at room temperature. To
preserve the serum components, the sera were quickly
aliquoted in microtubes and flash frozen at -80 ℃ until
further assay. Immunoturbidometric methods (DiaSys
Diagnostics, Holzheim, Germany) were used to measure
serum IgA, performed by the Pars-Azmon kit (Tehran,
Iran).
Aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP) were measured
enzymatically according to the International Federation
of Clinical Chemistry with pyridoxal-5′-phosphate. In addition, a Cobas Integra 800® (Roche, Basel, Switzerland)
performed enzymatic assays for serum triglycerides, total
cholesterol (TC), low density lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL) cholesterol and
fasting plasma glucose. The bromocresol green method,
using bovine serum albumin as standard protein on an
LKB spectrophotometer (Biochrom Ltd, Cambridge,
United Kingdom), measured serum albumin.
Liver histopathology
All NAFLD cases were hospitalized for liver biopsy,
which was done by an experienced hepatologist under
ultrasound guidance. Before performing the liver biopsy, coagulation tests were checked for each patient
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and normal subjects considered for the procedure. All
liver biopsies were done using an automatic liver biopsy
needle (Bard, gauge #16) under standardized conditions along with intensive 24 h follow up of patients for
any possible complications. All specimens were fixed in
formalin, processed and stained with hematoxylin-eosin
and trichrome, and then examined by two experienced
pathologists who were unaware of the clinical and biochemical findings of each patient. Histological samples
were assessed according to these features within hepatic
acini: steatosis, lobular inflammation, ballooning, and
perisinusoidal/pericellular fibrosis. Diagnosis of steatosis was established based on presence of macrovesicular fat within at least 5% of hepatocytes and graded as
follows: Grade 0: No evidence of steatosis, Grade 1:
< 33%, Grade 2: 33%-66% and Grade 3: 66% < of hepatocytes contained macrovesicular fat. The minimum
criteria for diagnosis of steatohepatitis included the presence of lobular inflammation and ballooning of cells or
perisinusoidal/pericellular fibrosis in zone 3 of the hepatic acini and scored as follows: steatosis (0-3), lobular
inflammation (0-3) and ballooning (0-2). NAFLD cases
were categorized into three subgroups based on overall
NAS activity score: definite NASH (score ≤ 5), borderline NASH (score 3-4) and non-NASH (score < 3).
Histological staging was done according to the method
of Kleiner et al[15] Fibrosis stages were expressed as the
following four-point scale: stage 0: No fibrosis, stage 1:
perivenular or perisinusoidal fibrosis in zone 3, stage 2:
pericellular and periportal fibrosis, stage 3: septal/bridging fibrosis, stage 4: cirrhosis. On the basis of this classification, patients were categorized into two groups:
NASH and non-NASH, according to Kleiner et al[15].
Data were recorded and analyzed for each patient in
different subclasses based on the previously mentioned
categories.
Statistical analysis
Descriptive statistics were expressed as means and standard deviations for continuous variables and the number
(percent) for categorical variables. Statistical analysis was
performed using SPSS, version 19 (SPSS, Inc., Chicago,
IL, United States). The t-test or Pearson χ 2 test was used
for univariate comparisons between patient groups. The
diagnostic values for sensitivity and specificity and cut-off
values of the serum IgA were assessed using analysis of
receiver operating characteristic (ROC curves). Associations between the variables were tested using calculations
of correlation coefficients. Statistical significances were
assigned to P values < 0.05.

RESULTS
From 2011-2012, 50 cases and 54 controls were referred
for interdisciplinary evaluation and their data were included in the data set. The clinical and biochemical information on patients and controls is illustrated in Table 1.
The clinical characteristics of patients with and without
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Table 1 Clinical and biochemical data of the study population (mean ± SD)
Variable
Age (yr)
Sex (n)
Weight (kg)
Height (cm)
BMI (kg/m²)
< 25
25-29.9
≥ 30
Abdomen (cm)
Hip (cm)
ALT (U/mL)
AST (U/mL)
AST/ALT ratio
ALP (mg/dL)
Albumin (mg/dL)
FBS (mg/dL)
TG (mg/dL)
Cholesterol (g/dL)
HDL (mg/dL)
LDL (mg/dL)
IgA (mg/dL)

n = 50

Cases

Controls
n = 54

P value

41.44 ± 13.04
M:32
F:18
79.14 ± 12.3
167.64 ± 9.48

32.28 ± 8.35
M:29
F:25
64.61 ± 10.96
166.34 ± 24.79

0.000
0.287

23.79 ± 0.8
27.8 ± 1.3
33.2 ± 3.6
92.80 ± 13.49
100.05 ± 10.06
79.66 ± 35.93
47.62 ± 18.78
0.64 ± 0.19
209.10 ± 75.21
4.45 ± 0.47
102.74 ± 22.57
210.14 ± 104.81
201.76 ± 37.01
46.22 ± 10.49
119.50 ± 39.42
324.20 ± 111.63

22.7 ± 1.8
25.2 ± 0.3
78.55 ± 13.11
87.18 ± 13.01
20.07 ± 8.00
19.93 ± 5.19
1.09 ± 0.35
318.111 ± 82.49

Table 3 Histopathological findings in patients with and without nonalcoholic steatohepatitis
Variable

0.000
0.730
0.000

0.001
0.001
0.000
0.000
0.000
0.751

NASH

Non-NASH
n = 22

P value

Age (yr)
Weight (kg)
Height (cm)
BMI (kg/m²)
< 25
25-29.9
≥ 30
ALT (U/mL)
AST (U/mL)
AST/ALT ratio
ALP (mg/dL)
Albumin (mg/dL)
FBS (mg/dL)
TG (mg/dL)
Cholesterol (g/dL)
HDL (mg/dL)
LDL (mg/dL)
IgA (mg/dL)

41.8 ± 11.2
77.0 ± 10.3
167.1 ± 9.2

40.9 ± 15.3
81.8 ± 14.1
168.2 ± 9.9

0.80
0.17
0.68
0.153

23.63 ± 0.7
28.09 ± 1.4
31.25 ± 1.5
89.7 ± 40.5
51.7 ± 20.4
0.6 ± 0.1
217.3 ± 88.3
4.5 ± 0.4
108.5 ± 27.3
238.7 ± 110.8
206.7 ± 39.7
44.8 ± 10.3
117.7 ± 29.5
351.3 ± 125.9

23.97 ± 1.1
27.25 ± 1.3
34.25 ± 4.0
66.7 ± 24.3
42.4 ± 15.3
0.6 ± 0.2
198.5 ± 54.3
4.3 ± 0.5
95.3 ± 11
173.6 ± 85.7
195.3 ± 32.9
47.9 ± 10.6
121.7 ± 49.9
289.6 ± 80.4

0.02
0.08
0.28
0.38
0.18
0.03
0.02
0.28
0.31
0.72
0.052

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP:
Alkaline phosphatase; HDL: High-density lipoprotein; HDL: High-density
lipoprotein; IgA: Immunoglobulin A.

NASH are illustrated in Table 2.
Clinical findings
Most of the NAFLD patients (78%) were overweight
(mean BMI: 28.2 ± 3.8) and 24 % were obese (BMI >
30) (Table 1); however, our examinations for BMI with
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P value

18
9
8
9

7
3
3
2

0.04
0.18
0.30
0.08

7
10
11

13
7
2

0.019

19
3
1
4
1

18
3
1
0
0

0.358

NASH: Non-alcoholic steatohepatitis.

Table 2 Comparison of the clinical characteristics of patients
with and without nonalcoholic steatohepatitis (mean ± SD)

n =28

Non-NASH
(n )

Lobular inflammation 25
Ballooning 12
Perisinusoidal fibrosis 11
Pericellular fibrosis 11
Steatosis Grade
1
2
3
Fibrosis Stage
0
1
2
3
4

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP:
Alkaline phosphatase; HDL: High-density lipoprotein; HDL: High-density
lipoprotein; IgA: Immunoglobulin A.

Variable

NASH
(n )

cutoff values adopted as 25 kg/m² (P = 0.47) and 30
kg/m² (P = 0.67) revealed no significant correlation
between this variable with serum IgA levels. Moreover,
considering age, sex, weight and height we found no statistically significant correlations between serum IgA level
and these factors in our cases.
IgA level and biochemical variables
Statistical analysis was done for serum IgA concentrations and the following biochemical factors: AST, ALT,
ALP, albumin, FBS, total cholesterol, HDL, LDL and
TG.
We found that albumin with a cutoff point of 4 mg/
dL was the only biochemical item that was statistically
correlated (P = 0.03) with serum IgA concentration in this
survey. We can concluded that serum IgA level can help
distinguishing albumin levels more or less than 4 mg/dL
in NAFLD patients.
In line with our inclusion criteria, aminotransferase
levels were higher than normal among cases (Table 1).
Mean serum IgA in those with AST and ALT more than
30 U/mL, was 329.1 ± 108.8 mg/dL and 322.6 ± 110.5
mg/dL, respectively. However, they were not correlated
with IgA levels (AST P = 0.58 and ALT P = 0.62). Furthermore, the majority of our patients had an impaired
lipid profile (Table 1); however, lipid levels did not correlate significantly with plasma IgA concentrations. 46%
of patients had FBS more than 100 mg/dL and had
higher amounts of IgA (331.3 ± 123.1 mg/dL), but it
was not statistically significant (P = 0.67). None of the
other studied biochemical factors correlated significantly
with IgA levels in the case group.
IgA level and fibrosis stage
Of the 50 cases with NAFLD, 37 (74%) were histopathologically classified as stage 0. Fibrosis stages of 1 through
4 were found in six (12%), two (4%), four (8%) and one
(2%) patients, respectively (Table 3). Based on Kleiner
criteria (15), cases were classified as 28 (56%) NASH

12569

September 21, 2014|Volume 20|Issue 35|

Maleki I et al . IgA as a biomarker in NAFLD

600.0

o

best cutoff point was defined at 360 mg/dL with a sensitivity of 61% and a specificity of 81%. A lower cutoff
point of 269 mg/dL would have a sensitivity of about
85% and higher cutoff point of 414 mg/dL will be corresponding to a specificity of 90%.

0

IgA levels and steatosis grade
Analysis of the serum IgA concentrations in relation to
the histological grade of steatosis showed no relation
between serum IgA levels and the steatosis grade in any
combination [grade 1 vs grade 2-3 (P = 0.65), grade 1-2
vs grade 3 (P = 0.76), grade 1 vs 2 (P = 0.48), grade 1 vs
3 (P = 0.98), grade 2 vs grade 3 (P = 0.58). Similarly, we
found no significant differences in IgA levels between
ultrasound grade 1 vs 2-3 (P = 0.12)].
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Figure 1 Serum Immunoglobulin A levels in different stages of fibrosis.
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Figure 2 Receiver operating characteristic curves analysis of serum Immunoglobulin A and fibrosis (F0 vs F1-4). ROC: Receiver operating characteristic.

and 22 (44%) non-NASH. Not surprisingly, more severe
forms of liver fibrosis were seen in NASH cases. Clinical
characteristics were evaluated in each subgroup and compared for any significant correlation (Table 2).
Serum IgA levels in cases (324.2 ± 111.6 mg/dL) and
controls (318.1 ± 82.5 mg/dL) had considerable overlap
and no significant difference could be seen (P = 0.75).
Considering the two major groups of cases, namely nonNASH (351.3 ± 125.9 mg/dL) and NASH (289.7 ± 80.4
mg/dL) subjects, although the IgA levels were higher in
NASH cases, the difference did not reach statistical significance (P = 0.052).
There was a significant correlation of serum IgA
level and fibrosis in the liver (Figure 1). Subjects with no
fibrosis in their liver biopsies had a significantly lower
level of IgA (301.5 ± 91.2 mg/dL) than subjects with
any degree of fibrosis (388.8 ± 140.8 mg/dL) (P = 0.01).
Even when comparing higher levels of fibrosis with
lower levels, significant differences could be shown with
the small numbers of cases in those groups (stage 0-1 vs
stages 2-4 and stages 0-2 vs 3-4 had P values of 0.00).
We also performed ROC curves analysis by plotting
the sensitivity against the reverse specificity (1 minus the
specificity) for each value (Figure 2). To detect any degree of fibrosis (F1-4) vs no fibrosis (F0), the area under
the curve (AUC) was 0.690. Based on this analysis, the
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IgA levels and individual pathologic findings
At this stage, IgA levels were checked in different subgroups of individual components of the pathological
examination, namely lobular inflammation, ballooning,
perisinusoidal and pericellular fibrosis. No correlation
was found between the former two items; but significant
differences were observed in IgA levels for the latter two
components. Eleven subjects had perisinusoidal fibrosis
and their IgA levels were higher than in those without
perisinusoidal fibrosis (403.5 ± 133.9 mg/dL vs 301.8 ±
94.9 mg/dL, respectively with a P = 0.06). A similar result was observed for the 11 patients that had pericellular
fibrosis (418.2 ± 129.5 mg/dL vs 297.7 ± 91.5 mg/dL; P
= 0.001).
Nonalcoholic Activity Score (NAS), a pathological
score that was defined originally for the quantitative
changes in histology of the liver in treatment trials, has
been used in many studies as a tool to diagnose and
stage NAFLD patients. Based on this score, we also classified our patients as the following: 16 (32%) simple steatosis, 15 (30%) borderline NASH and 19 (38%) patients
had definite NASH. We found no statistically significant
difference in IgA levels between the subjects based on
NAS score in any combination.

DISCUSSION
Nonalcoholic fatty liver disease has become the world’
s most common hepatic disease[9] and is becoming the
top reason for liver transplantation[31,32]. Considering the
growing incidence of obesity, hyperlipidemia, diabetes
and other components of metabolic syndrome worldwide, one could expect that the prevalence of NAFLD
will have an incremental pattern for the coming decades.
Liver biopsy is the gold standard in the diagnosis and
follow-up for the severity of the disease and its prognosis; however, considering the previously mentioned
complications, it will be difficult to use this in the huge
number potential cases.
In medicine, a biomarker is a measurable characteristic that reflects the severity or presence of some disease
state. In other words, it is an indicator of a particular
pathological condition or some other physiological state
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of an organism. Many serological biomarkers have been
used in the diagnosis, evaluation and sub-classifying
NAFLD cases into benign simple steatosis and more
advanced forms of the continuum of the disease[33]. Yet,
no single biomarker has been introduced to discriminate
this continuum with an acceptable level of potency:
many biomarkers with variable characteristics have been
tested in this regard.
Immunoglobulin A, a circulating and secretory immunoglobulin, has been tested in NAFLD cases in one
study[30]. It has also been studied in other immune-based
chronic liver disease, such as autoimmune hepatitis,
primary sclerosing cholangitis and primary biliary cirrhosis[34-36]. IgA could be a reliable biomarker for the establishment of early fibrosis in NAFLD subjects. In the
current study, we tested serum IgA level in fifty biopsy
proven NAFLD cases. This study is the second study
to evaluate this biomarker in the context of NAFLD. A
literature search identified many studies with conflicting
results for the evaluation of various biomarkers. One
biomarker should be tested in multiple centers, races and
studies and after comparable results are achieved, one
could claim the applicability of that particular test or
biomarker.
We have focused on this biomarker and have evaluated its’ potency in various aspects of the NAFLD disease.
As shown in the present study, comparing a reasonable
population of cases and controls, no role could be found
for the serum IgA level in the diagnosis of the fatty
liver disease; however, this biomarker could be used to
distinguish various grades of steatosis. However, when
the disease progresses into steatohepatitis and fibrosis
begins to be settled in the hepatic tissue, IgA shows its
value in significantly dividing cases without fibrosis from
those with fibrosis. As far as the liver itself is concerned,
simple steatosis is a benign form of the disease and most
cases with simple steatosis will stay at that stage and
will not progress to the advanced forms of the disease.
Some authorities believe that the subjects with advanced
forms of the disease are originally different from the
simple steatosis cases and these two categories are not
the extremes of a continuum[33]. Whatever pathophysiology is accepted, the development of fibrosis is the first
insult that happens in the long way to the development
of cirrhosis and, eventually, HCC. Considering this issue,
any biomarker focusing on this stage of disease should
be considered seriously and if approved in parallel studies, could be recommended in daily practice of these patients. One can imagine considering those patients with
higher levels of IgA for advanced forms of treatment, if
the usual recommendations of diet and exercise do not
change the test result.
After accepting IgA as a reliable biomarker in the
context of NAFLD, we evaluated the best cutoff point.
Tomita et al[30] suggested a cutoff of 315 mg/dL with an
AUC of 0.756 as the best point. Our best cutoff point
of 360 mg/dL is a little different from the original study.
Lower levels of serum IgA will have higher sensitivity
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(e.g., 269 mg/dL correspond with a sensitivity of around
85%), thus it can be used in the screening protocols;
whereas a higher level (e.g., 414 mg/dL with a specificity
of 90%) can be used for ruling in of fibrosis in patient
approach algorithms.
Analyzing serum IgA is a cheap and available test in
most parts of the world. As a non-invasive test, it can be
used serially in the evaluation and follow-up of NAFLD
cases.
A major limitation of this study was the sample size.
This study is the second to focus on the role of IgA in
the field of NAFLD. Further studies with larger numbers of cases and among different ethnic groups are
recommended to clarify the possible role of IgA for the
detection of fibrosis in these patients. Further studies on
the changes of IgA levels in NAFLD cases after weight
changes and its correlation with blood sugar and lipid
profile would be reasonable.

ACKNOWLEDGMENTS
We would like to thank M.A. Pourhoseingholi for his
great review and comments on the statistical aspects.

COMMENTS
COMMENTS
Background

Non-alcoholic steatohepatitis (NASH), the advanced stage of nonalcoholic fatty
liver disease (NAFLD), has tendency to develop into liver cirrhosis. Differentiation of this subtype of the disease from the benign form (i.e., simple steatosis)
relies on liver biopsy, which is invasive. Numerous biomarkers have been studied as replacements for liver biopsy in this regard. However, no single, reliable
biomarker has been validated as a predictor for NAFLD progression. Immunoglobulin A (IgA) has been shown to be an available, simple, inexpensive biomarker that could indicate liver fibrosis in these patients. Ultimately, it appears
that a combination of serum biomarkers and imaging studies could replace liver
biopsy in the near future.

Research frontiers

IgA is a well-known subtype of immunoglobulin. Variation of serum IgA levels
has been noted in some disorders. Recently, a study concerning the association between increased IgA in the setting of non-alcoholic fatty liver disease with
liver fibrosis was performed. Liver fibrosis is a cornerstone in the natural history
of fatty liver disease, and if present, denotes a more severe and advanced form
of the disease, namely steatohepatitis, which can progress to liver cirrhosis and
hepatocellular carcinoma.

Innovations and breakthroughs

The authors have rechecked the association between serum IgA levels and
state of NAFLD on a different group of patients who were from a different genetic background and were completely non-alcoholic. They showed that serum
IgA could not differentiate NAFLD cases from normal subjects; however, within
NAFLD cases it has a well-documented role in separating different levels of
liver fibrosis. They also found a different cutoff point for IgA in our cases, which
is slightly higher than in the previous study.

Applications

As a substitute for liver biopsy (the gold standard in the evaluation of NAFLD
patients), serum IgA can be used to find advanced forms of the disease along
with other biomarkers in yet to be described panels.

Terminology

NAFLD is a form of chronic liver disease that is associated with obesity, diabetes and hyperlipidemia. NAFLD has been described as the hepatic manifestation of metabolic syndrome. It encompasses a continuum from simple steatosis
to steatohepatitis. In the latter form, varying degrees of inflammation, apoptosis
and liver fibrosis are found. Steatohepatitis can progress to liver cirrhosis and is
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a precursor for hepatocellular carcinoma.

Peer review

The study is well described, seems to be well performed and is supported by
good techniques, methods and statistics.
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