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INTRODUCTION

Autoimmune hepatitis (AIH) is a progressive inflam-
matory liver disease of unknown origin and is a frequent
cause of liver transplantation.1-6 This disease is character-
ized by the presence of autoantibodies, high levels of gam-
maglobulins, interphase hepatitis on biopsy examination
and being more frequent in women (sex ratio 3.6:1).1,7

AIH has been described in all ethnic groups around the
world. Epidemiologic data from Caucasian population es-
timate a prevalence ranging from 11 to 24/100,000 inhabit-
ants,8-10 while in Asiatic population the prevalence appears
to be lower (4-5/100,000 inhabitants).11,12 In Latin America
the information is scarce.

The diagnosis of AIH is challenging for many reasons.
First, there is not a specific laboratory test to make the di-

agnosis with certainty.1 Second, clinical presentation is
variable and includes a wide spectrum of conditions:
asymptomatic patients, acute and chronic hepatitis, fulmi-
nant liver failure and cirrosis.1,7 Finally, its clinical behav-
ior varies among different races. For instance, AIH is
more frequently diagnosed at cirrhosis stage in Afro-
American and Hispanic patients than in Caucasian popula-
tion; similarly a worst long-term survival has been
described in Asian patients.13,14

In this context, an international panel published a de-
scriptive diagnostic scoring system for AIH in 1993 and
then a revised version in 1999.15,16 This criteria is com-
posed by 13 items scored between -5 to +3 points and has
been validated in many populations,17-20 however, its appli-
cation in clinical practice is complicated. To resolve this
issue the International Autoimmune Hepatitis Group pro-
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posed a simplified scoring system.21 These new criteria in-
clude only 4 variables and the score varies between 0 and 8
points, with sensitivity and specificity of 88% and 97% at a
cutoff of 6 points, respectively. Considering its advantages
in clinical application, this simplified score has been vali-
dated in Caucasian, Chinese and Japanese population,22-28

showing a high performance. In Hispanic Latin-American
population the available evidence is limited.29 Consider-
ing this, the main aim of our study is to validate the sim-
plified criteria for the diagnosis of AIH in a cohort of
adult Hispanic patients from Chile.

MATERIAL AND METHODS

Patients and diagnostic criteria

All patients undergoing percutaneous liver biopsy in a
Chilean university hospital from January 2007 to January
2013 were evaluated. In our center (Hospital Clínico Pon-
tificia Universidad Católica de Chile; Santiago, Chile) the
liver biopsy is obtained using the Menghini technique30,31

after abdominal ultrasound visualization. We selected a
retrospective cohort according to the following inclusion
criteria:

• Adults ( 18 years old).
• Complete clinical follow-up and laboratory data for at

least 12 months after biopsy.
• Patient’s last name or mother’s maiden name from

Hispanic origin.

We excluded patients with the following characteristics:

• Previous immunosuppressive therapy.
• Being a liver transplant recipient.
• Incomplete laboratory data (inability to calculate the

simplified criteria of AIH or to establish definitive di-
agnosis).

• Tissue sample that does not allow a suitable interpreta-
tion by pathologist (insufficient sample, advanced cir-
rhosis).

In patients with 2 or more liver biopsies (i.e. patients
under histological follow-up to evaluate the progression
of a known liver disease) we only included the first biop-
sy. Clinical records were reviewed to obtain medical his-
tory, age, gender, comorbidities, autoimmune serology,
levels of immunoglobulin, hepatitis B surface antigen
(HBsAg), hepatitis B anti-core antibodies (anticore-
HBV), hepatitis C serology (anti-HCV), histology, thera-
py and clinical evolution. If data were incomplete or
confusing, we contacted the treating gastroenterologist in
order to obtain further details.

The study was approved by the Institutional Review
Board Ethics Committee for Human Studies of the Pon-
tificia Universidad Católica de Chile (Project number: 14-
449).

Determination of
definitive diagnosis (gold standard)

AIH does not have a diagnostic gold standard, for that
reason in our study the definitive diagnosis was estab-
lished according to clinical follow-up, as it has been pro-
posed by previous studies and QUADAS-2.32,33 We
considered a follow-up of at least 12 months as an appro-
priate minimum time to determine the final diagnosis of
the liver disease. The definitive diagnosis was established
by the treating gastroenterologist, as it was described in
the medical record. Two authors (BN and RC) retrospec-
tively reviewed all medical records and confirmed the di-
agnosis. We contacted the treating gastroenterologist in
case of discrepancies, which were resolved by consensus.
The definitive diagnostic was established according to cri-
teria described below:

• For the diagnosis of AIH we took in consideration
clinical characteristics and laboratory tests similar to
the revised criteria proposed by the International Au-
toimmune Hepatitis Group (IAIHG):16 female gen-
der; acute hepatitis or persistent abnormal liver tests
for more than 2 months and negative viral serology:
anti-HAV (hepatitis A virus) IgM, anti-HCV, anti-
core-HBV IgM and HBsAg (-); serum IgG levels
over the upper limit of normal level; a positive test
for antinuclear antibody (ANA) and/or anti-smooth
muscle antibody (SMA); daily alcoholic intake < 20
g; a liver biopsy showing moderate or severe peripor-
tal or periseptal hepatitis with lymphocytic piecemeal
necrosis. The most important factor to establish the
gold standard was the clinical course of the disease
during the follow-up (at least 12 months). We did not
calculate the revised diagnostic score proposed by
IAIHG in 1999, because the most important criterion
was clinical follow-up. Similarly to original stud-
ies,16,21 patients with overlap syndrome were includ-
ed as AIH.

• The diagnosis of non-alcoholic steatohepatitis
(NASH) was established according to the following
criteria:

a. Persistent abnormal liver tests for more than 2
months.

b. Liver biopsy compatible with NASH.
c. Daily alcohol consumption of < 20 g.
d. Appropriate exclusion of other liver diseases.34
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• Chronic hepatitis C was considered the definitive di-
agnosis when a positive HCV antibody test and quanti-
fiable HCV RNA in serum were positive and liver
biopsy was compatible with the diagnosis of chronic
hepatitis C.35

• Chronic hepatitis B was defined as:

a. HBsAg (+) for > 6 months.
b. Persistent or intermittent elevation in alanine ami-

notransferase levels.
c. Liver biopsy compatible with the diagnosis of

chronic hepatitis B.36

• The diagnosis of primary biliary cholangitis (PBC)
was established when two of the following three crite-
ria were met:

a. Biochemical evidence of cholestasis based mainly
on alkaline phosphatase elevation.

b. Presence of anti-mitochondrial antibody.
c. Histological evidence of non-suppurative destruc-

tive cholangitis and destruction of interlobular bile
ducts.37

• The diagnosis of drug-induced liver injury (DILI) was
established by the treating gastroenterologist. The fac-
tors taken in consideration were:

a. A history of ingestion of drugs (including homeo-
pathic medicines) within 6 months of onset of ill-
ness.

b. Negative viral serology: anti-HAV IgM, anti-HCV,
anticore-HBV IgM and HBsAg (-).

c. Daily alcoholic intake < 20 g.
d. Appropriate exclusion of other liver diseases.
e. Total or partial resolution of abnormal liver tests

with the withdrawal of the drug.
f. If the patient used corticoids, these were suspend-

ed before one year of follow-up without recur-
rence of hepatitis.

• Self-limited hepatitis and/or cholestasis was de-
fined as:

a. Acute hepatitis or persistent abnormal liver tests for
more than 2 months and negative viral serology:
anti-HAV IgM, anti-HCV, anticore-HBV IgM and
HBsAg (-).

b. Non-diagnostic or unspecific liver biopsy.
c. Daily alcohol consumption of < 20 g.
d. Appropriate exclusion of other liver diseases.
e. Spontaneous resolution of abnormal liver tests dur-

ing the follow-up.

• Overlap syndrome was considered the definitive diag-
nosis when the patient simultaneously met the criteria
for PBC or primary sclerosing cholangitis and AIH.38

An adequate response to double therapy (immunosup-
pressive treatment plus ursodeoxycholic acid) was
considered a supporting factor for this diagnosis.

Simplified diagnostic criteria of AIH

We applied the simplified criteria for the diagnosis of
AIH according to the original study to all included pa-
tients.21 These criteria include 4 variables and the score
varies between 0 and 8 points. The variables used were the
following:

• Autoimmune serology. ANA, SMA, liver-kidney mi-
crosomal antibodies (LKM). If ANA/SMA  1:40, we
assigned 1 point; if ANA/SMA  1:80 or LKM  1:40,
we assigned 2 points. For this variable the maximum
score was 2 points. In our center soluble liver/liver-
pancreas antibodies is not available.

• Immunoglobulin G levels. If levels > upper normal
limit, we assigned 1 point; if levels > 1.1 times the up-
per normal limit, we assigned 2 points. For this varia-
ble the maximum score was 2 points.

• Liver histology (evidence of hepatitis was a necessary
condition). If the findings were compatible, we as-
signed 1 point; if the findings were typical, we
assigned 2 points. For this variable the maximum score
was 2 points. Liver histology was evaluated by the local
pathologists, who were not blinded to the patient’s his-
tory.

• Viral hepatitis status. If there was not viral hepatitis ev-
idence, we assigned 2 points.

Each medical record was evaluated by two authors to
calculate the simplified criteria. The discrepancies were
resolved by consensus.

Statistical analysis

Continuous data were described using mean and stand-
ard deviation (SD) or median and interquartile range (25
and 75 percentiles) (IQR), according to data distribution.
Nominal data were described using percentages. A multi-
variate logistic regression model was conducted to estab-
lish if age or gender are independently associated to AIH
after adjustment by the simplified diagnostic criteria.
Odds ratio (OR) and 95% confidence interval (CI) were
used to report these results. Additionally, we calculated
sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV) and likelihood ratio (LR)
of the simplified diagnostic criteria of AIH with diagnos-
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tic cutoffs 5, 6 and 7 points. The global diagnostic accuracy
was assessed by the area under the receiver operating char-
acteristic curve (AUROC). Statistical analysis was per-
formed with SAS software version 9.4 (SAS Institute,
Cary, NC). A p value of < 0.05 was considered statistically
significant.

RESULTS

General characteristics

A total of 481 patients were evaluated, 294 met the in-
clusion criteria. The main causes of exclusion were cir-
rhosis and liver transplanted patients. Two hundred
eighteen patients (74.15%) were female, the mean age was
48.5 years (SD: 12.3), the median follow-up 33 months
(IQR: 18-51) (Table 1). The distribution of patients ac-
cording to the score obtained in the simplified diagnostic
criteria of AIH and the definitive diagnosis is detailed in
figure 1.

The most frequent liver disease detected was NASH
(96 patients, 32.65%). AIH was the second diagnosis most
frequent (66 patients, 22.45%). Other liver diseases detect-
ed were PBC (40 patients, 13.61%), hepatitis C (31 pa-
tients, 10.54%), DILI (9 patients, 3.06%), hepatitis B (8
patients, 2.72%), hemochromatosis (6 patients, 2.04%) and
self-limited hepatitis or cholestasis of unknown origin (16
patients, 5.44%). Sixteen female patients (5.44%) had over-
lap syndrome. General characteristics of patients and the

simplified score for AIH according to the main causes of
liver disease are described in tables 1 and 2.

In the multivariable analysis female gender was strong-
ly associated to the diagnosis of AIH (OR: 13.9, 95% CI:
1.9-100.6, p = 0.009), after adjustment by age (OR: 0.98,
95% CI: 0.94-1.03, p = 0.5) and the simplified diagnostic
criteria (OR: 8.6, 95% CI: 4.5-16.6, p < 0.001).

Table 1. General characteristics of included patients.

Total, n (%) 294 (100%)

Female, n (%) 218 (74.15%)
Age (years), mean, SD. 48.5 ± 12.3
Follow up (months) median, (IQR). 33 (18-51)

Diagnosis, n (%)
NASH 96 (32.65%)
Autoimmune hepatitis 66 (22.45%)
Primary biliary cholangitis 40 (13.61%)
Hepatitis C virus 31 (10.54%)
DILI 9 (3.06%)
Hepatitis B virus 8 (2.72%)
Hemochromatosis 6 (2.04%)
Sarcoidosis/Granulomatous hepatitis 3 (1.02%)
Coeliac disease 3 (1.02%)
Amyloidosis 2 (0.68%)
Primary sclerosing cholangitis 2 (0.68%)
Alcoholic hepatitis 1 (0.34%)
Self-limited hepatitis and/or cholestasis 16 (5.44%)
Others 11 (3.74%)

Simplified score for diagnosis of AIH, median (IQR). 3 (2-5)

NASH: non-alcoholic steatohepatitis. DILI: drug-induced liver injury. SD: standard deviation. IQR: interquartile range.
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Diagnostic accuracy
of simplified criteria of AIH

In our cohort the AUROC of the simplified criteria for
the diagnosis of AIH was 0.976 (Figure 2). The sensitivity,
specificity, PPV, NPV and LR were calculated using diag-
nostic criteria of  5,  6 and  7 points (Table 3).

When a cutoff  6 points is considered diagnostic of
AIH, the performance of the simplified criteria looks suit-
able, with sensitivity and specificity of 86.4% and 98.7%,
respectively, and LR (+) of 65.6. Using  7 points as diag-
nostic criteria, the sensitivity decreases to 54.6%, but spe-
cificity and LR (+) increase to 99.6% and 124.3,
respectively. Using  5 points as diagnostic criteria, the
sensitivity was 93.9%, but specificity, PPV and LR (+) de-
crease to 90.4%, 73.8% and 9.7, respectively. For more
details, PPV, NPV and LR (-) (Table 3).

Description of false negative
and false positive patients

Using a cutoff  6 as diagnostic criteria, 12 patients
were misclassified:

• False negatives. Nine patients had score  6 and the
clinical follow-up was compatible with AIH. Five pa-
tients had 5 points in the simplified diagnostic score, 6
had seronegative AIH and 5 had normal IgG levels.
Despite this, all false negative were female, had suc-
cessful response to corticosteroids or immunosup-
pressive therapy and biopsy was suggestive or
compatible with AIH.

• False positives. Three patients had score  6 but the
clinical follow-up was not compatible with AIH. One
patient (male gender) obtained 6 points in the simpli-
fied score, but he had acquired immune deficiency
syndrome (AIDS) and the biopsy was compatible with
a granulomatous hepatitis. The other male patient had

Table 3. Diagnostic accuracy of AIH simplified score in Hispanic
patients.

Diagnostic cutoff    5 points  6 points  7 points

Sensibility (%) 93.9 86.4 54.6
Specificity (%) 90.4 98.7 99.6
PPV (%) 73.8 95 97.3
NPV (%) 98.1 96.2 88.6
LR+ 9.7 65.6 124.3
LR- 0.06 0.13 0.45

PPV: positive predictive value. NPV: negative predictive value.
LR: likelihood ratio.

Table 2. Characteristics of included patients according to main diagnoses.

Age, Sex, Follow-up, Simplified score
years female months of AIH, points

Mean (SD) n (%) Median (IQR) Median (IQR)

Autoimmune hepatitis 46.2 (12.9) 62 (93.9%) 30 (20-56) 7 (6-8)
NASH 48.8 (12.3) 68 (70.8%) 34 (18-53) 2 (2-4)
Primary biliary cirrhosis 52.2 (10.5) 37 (92.5%) 30 (17-45) 4 (2-5)
Hepatitis C virus 50.8 (11.4) 17 (54.8%) 35 (15-49) 0 (0-1)
DILI 49 (13.5) 9 (100%) 31 (23-50) 3 (2-4)
Hepatitis B virus 48.5 (8.5) 1 (12.5%) 21 (14-49) 0 (0-1)
Hemochromatosis 51.5 (11.1) 0 (0%) 37 (30-47) 2 (2-2)
Self-limited hepatitis or cholestasis 41.7 (15.3) 12 (75%) 31 (19-52) 3 (2-4)

NASH: non-alcoholic steatohepatitis. DILI: drug-induced liver injury. SD: standard deviation, IQR: interquartile range.

Figure 2. Figure 2. Figure 2. Figure 2. Figure 2. ROC curve for AIH simplified score in Hispanic patients. The
AUROC was 0.976. AUROC: area under the receiver operating characteris-
tic curve.
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7 points in the simplified score and the histological
evaluation suggested an overlap syndrome (PBC plus
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AIH), however, he had an excellent response to urso-
deoxycholic acid (UDCA). Considering that this pa-
tient never received immunosuppressive therapy, the
definitive diagnosis was established as PBC. The third
patient (female gender) had 6 points in the simplified
score, however, her hepatitis was detected in relation
to use of nitrofurantoin. The patient suspended the
drug and received a short course of corticoids with an
excellent response. After 5 years of follow up she is
asymptomatic and has normal liver tests, for that rea-
son the definitive diagnosis was DILI.

DISCUSSION

In our retrospective cohort of Chilean-Hispanic pa-
tients, the simplified score of AIH had a high global diag-
nostic accuracy with an AUROC of 0.976. According to
our data, the most suitable cutoff is  6 points, with sen-
sitivity 86.4%, specificity 98.7% and predictive values
over 95%. These findings are similar to the original study
and other validation articles.21-28 Despite this, our data
had a lower performance than previous studies using cut-
off  7 points.21-28 The global accuracy of these criteria
could be put in practice using a dynamic approach: Con-
sidering the LR (+) of 65 and specificity over 98% at cut-
off  6 points and LR (+) of 124 and specificity over 99%
at cutoff  7 points, patients with 6, 7 and 8 points could
confidently start with immunosuppressive therapy. On
the other hand, considering the LR (-) < 0.1 and sensi-
bility of 93.9% at cutoff  5, AIH could be safely ruled
out in patients with less than 5 points, especially if they
are male. A challenging scenario is a patient with 5
points: in our cohort 20% of patients with 5 points had
AIH (Figure 1). Considering that at the same age and
simplified diagnostic score the OR of having AIH is al-
most 14 times higher in female than male patients, our
suggestion is to consider immunosuppressive therapy as
a suitable strategy if the patient is a woman with no other
obvious diagnostic alternative.

According to our literature review, this is the first vali-
dation study of the simplified criteria for the diagnosis of
AIH focused in Hispanic patients. This point matters, be-
cause this ethnic group has been under-represented in pre-
vious studies.21-28 Although our study was only conducted
on Chilean patients, the genetic background of this popu-
lation is similar to other Hispanic populations, especially
those with low African heritage.39-44 Considering this, we
feel that our data could be extrapolated to other Latin-
American countries, except Brazil and some countries
from Central-America, where the African genetic back-
ground is > 5%.45

The main limitation of our study is related to its retro-
spective design. On one hand, there is risk of measure-

ment bias secondary to mistakes of data collection; on the
other hand, the calculation of simplified score of AIH was
not blinded to our gold standard, because the definitive di-
agnosis was always available in the medical record. To ad-
dress these limitations and reduce the risk of bias, all data
and the calculation of the simplified score of AIH were
obtained by one author and afterwards reviewed inde-
pendently by a second author. All discrepancies were re-
solved by consensus.

Our research study has strengths. The previous valida-
tion studies have used as gold standard the diagnostic crite-
ria revised by IAIHG in 1999.16 Considering that both
diagnostic criteria have similar items (auto-antibodies, vi-
ral serology, immunoglobulins levels), it is highly proba-
ble a biased overestimation of the diagnostic accuracy of
simplified criteria. In our opinion the definitive diagnosis
of AIH established with long-term follow-up is a more
suitable gold standard. This situation could explain the
differences observed among our data and previous studies,
specifically our lower sensibility and NPV at cutoff  7
points. Other strength of our study is the spectrum of pa-
tients included in our cohort. Some validation studies
mainly included as controls patients with PBC, NASH or
viral hepatitis,21,23,26 all of them with a clinical presentation
easily differentiable from AIH without sophisticated diag-
nostic tools. This situation usually overestimates the diag-
nostic accuracy of the new test through spectrum bias.33 A
diagnostic tool for AIH is useful in clinical practice when
it is able to resolve more challenging scenarios, as DILI,
self-limited hepatitis/cholestasis of unknown origin and
other immunological conditions. In our cohort approxi-
mately 10% of patients met these conditions, decreasing
the risk of spectrum bias.

In summary, this study supports that simplified criteria
for the diagnosis of AIH have a high diagnostic accuracy in
Chilean-Hispanic population. The female gender is
strongly associated to AIH and could help in difficult cas-
es. Further studies with a prospective design and using as
gold-standard long-term follow-up are necessary to con-
firm these observations.

ABBREVIATIONS

• AIDS: acquired immune deficiency syndrome.
• AIH: autoimmune hepatitis.
• ANA: antinuclear antibody.
• Anticore-HBV: hepatitis B anti-core antibodies.
• Anti-HCV: hepatitis C serology.
• AUROC: area under the receiver operating character-

istic curve.
• DILI: Drug-induced liver injury.
• HAV: hepatitis A virus.
• HBsAg: hepatitis B surface antigen.
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• HBV: hepatitis B virus.
• HCV: hepatitis C virus.
• IAIHG: International Autoimmune Hepatitis Group.
• IQR: interquartile range.
• LKM: liver-kidney microsomal antibodies.
• LR: likelihood ratio.
• NASH: non-alcoholic steatohepatitis.
• NPV: negative predictive value.
• PBC: primary biliary cholangitis.
• PPV: positive predictive value.
• SD: standard deviation.
• SMA: anti-smooth muscle antibody.
• UDCA: ursodeoxycholic acid.
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