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INTRODUCTION

The prevalence of  cryptogenic cirrhosis (CC)  
varies between 3-10%(6, 7, 18, 23, 26). A portion of these 
cases is attributed to non-alcoholic steatohepatitis 
(NASH), since, when cirrhosis is established, patients 
no longer present typical histological characteristics of 
NASH, thus, preventing its clinical recognition(1, 8, 24). 
A causal relationship between both entities could be 
suggested by the study of risk factors for NASH in 
patients with CC and/or by following NASH cases 
with serial liver biopsies(4, 7, 9, 16, 17, 22, 23, 26, 27, 30, 31).

Most NASH cases are associated with insulin re-
sistance (IR), so that nonalcoholic fatty liver disease 
(NAFLD) has been considered the hepatic component 
of metabolic syndrome (MS)(11, 20). Therefore, the MS 
components, notably central obesity and impaired 
fasting glycemia, are some of  the risk factors for 
NASH.
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Despite the difficulty in assigning the CC etiolo-
gy to a previous case of NASH, due to the frequent 
disappearance of the histological markers, the effort 
is justified by the social impact of the disease. Given 
the importance of  prevention or treatment of  liver 
diseases that could develop to cirrhosis, it is interesting 
to look for a link between NASH and CC in our midst.

As we have no knowledge about national publica-
tions regarding this issue, this study aims to determine 
the prevalence of risk factors for NASH in CC patients 
in order to verify if  there is a causal relationship be-
tween them.

METHODS

This is a cross-sectional descriptive study, conduct-
ed in the Irmandade Santa Casa de Misericórdia de 
Porto Alegre (ISCMPA), RS, Brazil, between Februa-
ry 2008 and December 2009, through chart review.
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This study included all patients older than 18 years who 
were followed at the Cirrhosis and Portal Hypertension Out-
patient Clinic of ISCMPA and had a diagnosis of:

a) NASH: the patient selection in this group started with 
a research in the Pathology Department of ISCMPA, ana-
lyzing the reports that had a diagnosis of NASH. Then, a 
chart review was performed to ensure the clinical correlation 
with histopathology. No patient was biopsied for the purpose 
of this study. The histological diagnosis of NASH followed 
Brunt’s classification(5).

b) Liver cirrhosis: defined by association of  clinical, 
laboratory, radiologic and endoscopic (gastroesophageal 
varices) features. There was histopathological analysis in 17 
cases of hepatitis C cirrhosis, 8 cases of hepatitis C associated 
with alcoholic cirrhosis, 2 cases of alcoholic cirrhosis and 17 
cases of CC. Cirrhosis was classified according to etiology:

•	Hepatitis C (HCV): if  the anti-HCV was positive by 
ELISA 3rd generation test. 

•	Alcoholic: if  there was a history of alcohol consump-
tion greater than 40 g/day for males (for over 10 years) 
and 20 g/day for females (for over 8 years).

•	Cryptogenic: when investigation on the causes of liver 
disease was negative. The records included: no history 
of alcohol consumption, hepatotoxic drugs capable of 
inducing chronic liver disease or occupational exposure 
to hepatotoxins and tests that refuted the presence of 
any known chronic liver diseases (hepatitis B virus, 
autoimmune hepatitis, primary or secondary biliary 
cirrhosis, primary sclerosing cholangitis, hemochro-
matosis, Wilson’s disease and alpha-1 anti-trypsin 
deficiency).

The exclusion criteria used were: patients less than 18 
years old; patients with causes of cirrhosis other than alco-
hol, HCV or CC; patients with secondary causes of NASH 
and those with alcoholic steatohepatitis; and those with 
incomplete medical records that impaired statistical analysis.

The data recording included questions about gender, 
age, alcohol consumption, weight and height. There were 
also registered parameters for Child-Pugh classification(25), 
fasting glucose, total cholesterol (TC), HDL and triglyceri-
de (TG). Tests to exclude other causes of  cirrhosis were:  
HBsAg, anti-nuclear antibody, anti-smooth muscle anti-
body, anti-mitochondria antibody, ceruloplasmin, 24-hour 
urine copper, ferritin, transferrin saturation, serum alpha-1 
anti-trypsin, and magnetic resonance cholangiography 
when necessary.

Impaired fasting glucose was defined as glycemia ≥100 
mg/dL(28). Obesity was defined as BMI (body mass index, 
calculated by the formula: weight in kilograms / height in 
meters squared) ≥30 kg/m2, and overweight was defined as 
BMI between 25 and 29.9 kg/m2(29). Hypercholesterolemia 
was defined as TC ≥200 mg/dL(10). HDL level values were 
considered low when lower than 40 mg/dL for males and 50 
mg/dL for females, while hypertriglyceridemia was considered 
in the presence of TG levels ≥150 mg/dL according to the 
criteria of MS(2).

Patients were divided into three groups, according to the 

underlying liver disease: Group 1 – patients with NASH; 
Group 2 – CC; Group 3 – alcoholic/HCV cirrhosis.

This study was approved by the Ethics Committee of 
the ISCMPA.

Statistical analysis was performed using the prevalence 
of risk factors for NASH, comparing groups 1 x 2 and 2 x 3. 
The P value was considered significant when less than 0.025, 
given the design of two primary comparisons (Bonferroni’s 
correction). The data were processed and analyzed using 
PASW (Predictive Analytic Software for Windows) version 17.

RESULTS

A total of 290 patients were included. Of those patients, 
47 presented with CC, 47 presented with NASH, and 196 
presented with cirrhosis secondary to HCV and/or alcohol 
consumption.

Both cirrhotic groups were homogeneously distributed 
with respect to the parameters of Child-Pugh classification. 
The percentage of  patients with Child-Pugh B and C was 
40.4% in group 2 and 56.6% in group 3 (P = 0.235).

The comparison between the profile of groups 1 and 2 can 
be seen in Table 1 and that between groups 2 and 3, in Table 2.

TABLE 1. Comparison of laboratorial and demographic profile of 
patients with cryptogenic cirrhosis and NASH

Clinical  
parameters

Cryptogenic 
cirrhosis NASH P

Female (%) 48.9% 68.1% 0.06

Age (mean ± SD) 52 ± 15.8 46.4 ± 11.4 0.041

Fasting glycemia  
≥ 100 mg/dL (%) 68.2% 62.8% 0.597

BMI ≥ 30 kg/m2 (%) 27.5% 73.8% <0.001

TC ≥ 200 mg/dL (%) 27.9% 62.5% 0.002

HDL
male

 < 40 mg/dL (%) 36.4% 53.8% 0.574

HDL
female

 < 50 mg/dL (%) 81% 32% <0.001

TG ≥ 150 mg/dL (%) 16.3% 61.5% <0.001

TABLE 2. Comparison of laboratorial and demographic profile of 
patients with cryptogenic cirrhosis and cirrhosis due to HCV/alcohol

Clinical  
parameters 

Cryptogenic 
cirrhosis

HCV/alcoholic 
cirrhosis P

Female (%) 48.9% 35.2% 0.081

Age (mean ± SD) 52 ± 15.8 53.8 ± 9.6 0.570

Fasting glycemia ≥100 
mg/dL (%) 68.2% 45.2% 0.006

BMI ≥ 30 kg/m2 (%) 27.5% 21.1% 0.239

TC ≥ 200 mg/dL (%) 27.9% 13.3% 0.019

HDL
male

 < 40 mg/dL (%) 36.4% 40.2% 0.574

HDL
female

 < 50 mg/dL (%) 81% 50.8% 0.015

TG ≥ 150 mg/dL (%) 16.3% 9.1% 0.168
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The CC group showed a balanced gender distribution, 
including 23 females and 24 males. In the NASH group, 
female patients predominated, although there was no statis-
tically significant difference between CC and NASH groups. 
The mean age of patients with CC was 52 years, while that 
of  patients with NASH was 46.4 years (P<0.05). The two 
groups of cirrhotic patients were similar in age. The preva-
lence of impaired fasting glucose in patients with CC was 
68.2%, close to what was seen in the NASH group – 62.8%. 
Comparing the prevalence of impaired fasting glucose in CC 
group with that of group 3 (45.2%), we found a statistically 
significant difference. The prevalence of obesity in patients 
with CC was 27.5%. In the group with NASH, this value was 
73.8%, with a statistically significant difference from that 
of the CC group. In group 3, the prevalence of obesity was 
similar to that of the CC group. Regarding the lipid profile 
analysis, we found that most patients with CC had normal 
levels of total cholesterol (72.1%) and triglycerides (83.7%). 
The same pattern was observed in group 3. Low HDL was 
found in 36.4% of men with CC, which did not differ sta-
tistically from what was seen in the NASH group (53.8%) 
or in group 3 (40.2%). Among women, low HDL was found 
in 81% of those in the CC group - higher than that found 
in other groups (50.8% in group 3 and 32% in patients with 
NASH). With regard to hypertriglyceridemia, the prevalence 
in the CC group was 16.3%, statistically different from that 
of the NASH group (61.5%) and similar to that of the other 
group of cirrhotic patients (9.1%).

DISCUSSION

Considering that part of the patients with chronic liver 
disease does not have a final etiological diagnosis determined, 
we should not spare efforts to identify a causal factor, since 
only then it would be possible to clearly understand the 
natural history of  the disease. This understanding would 
lead to a more accurate prognostic vision and therapeutic 
approach. This study sought to evaluate the existence of a 
causal relationship between NASH and CC.

With regard to the most prevalent gender in CC, there 
is disagreement in literature. Some authors(7, 22, 26, 31) have 
observed a higher prevalence of  females, while others(9, 30) 
have observed a higher prevalence of males. In the present 
study, patients with CC were divided almost equally be-
tween genders. This finding is consistent with those cited 
by Poonawala et al.(23), who, when studying 49 patients with 
CC, observed 55% of female and 45% of male patients; by 
Ayata et al.(4), who found 52% of female and 48% of male 
patients; and by Sanjeevi et al.(27), with 53% of male and 47% 
of female patients.

Regarding age, patients with CC evaluated here had 
a mean age of  52 years, similar to that observed by other 
authors(22, 23). In the literature, articles in which serial liver 
biopsies in NAFLD were reviewed(1, 19, 24) demonstrated that 
NASH can progress to cirrhosis over time. Therefore, patients 
with cirrhosis secondary to NASH are likely to be older than 
patients without cirrhosis. This progression can occur in less 

than 10 years(1, 3, 12, 15, 24). In our series, the mean age difference 
between patients with NASH and those with CC was 6 years, 
which could suggest a period of time for disease progression.

Concerning the presence of impaired fasting glucose, one 
of  the factors most associated with IR, the present study 
demonstrated that patients with CC had a similar percentage 
to the ones found in the group with NASH (68% vs 62%). 
Note that this percentage of patients with high glycemia was 
higher than that described in the literature(7, 23, 26, 31), where 
this value is around 40%-53%. Nevertheless, it is important 
to remind that these studies considered only the prevalence 
of  diabetes and did not evaluate patients with impaired 
fasting glucose. Also, the group of  patients with cirrhosis 
due to HCV/alcohol had a lower prevalence of  impaired 
fasting glucose.

In this series, the prevalence of obesity in CC group was 
27.5%, higher than that reported by Tellez-Avila et al.(31) 
(16.4%), but lower than that reported by other authors(7, 23)

(approximately 47%). In group 3, this prevalence was around 
20%, with no statistically significant difference compared 
with the CC group. It is unclear whether or not malnutrition 
secondary to cirrhosis(21) influenced this study by decreasing 
the number of obese patients. The prevalence of obesity in the 
NASH group was 73.8%, higher than that found by Caldwell 
et al.(7) – 64%. This difference may be explained in part by the 
methodology used. As the NASH group needed the diagnosis 
confirmed by histopathological examination and no patient 
was biopsied for the purpose of this study, patients in the 
NASH group suffered a selection bias (biopsies obtained in 
patients with more significant and persistent abnormalities 
in liver panel or in intra-operative bariatric surgery). In any 
case, patients with NASH were more often obese than those 
with CC. This contradicts the results by Caldwell et al.(7), 
which also evaluated patients with NASH without cirrhosis 
regarding risk factors in the pathogenesis of CC. However, 
the abovementioned study evaluated the previous history of 
obesity, while the present study evaluated the current BMI, 
when the disease had already been established.

It is possible that the proportion of  cirrhotic patients 
with more advanced disease (40.4% in group 2 and 56.6% in 
group 3) has contributed to the finding of normal values of 
TC and low HDL. It is known that the liver plays a key role 
in lipid homeostasis and that lipid production decreases with 
impairment of liver function(14). In the studies by Caldwell et 
al.(7) and Poonawala et al.(23) there were no assessments of the 
lipid profile. The only article that evaluates the lipid profile 
was that by Tellez-Avila et al.(31). However, the article does 
not distinguish between HDL and TG. Rather, it examines 
both profiles together. In this article, the authors found a 
prevalence of dyslipidemia in CC of 54% versus 6% in the 
control group, composed by cirrhotic patients with HCV, 
alcohol abuse and autoimmune hepatitis. In our series, 72% 
of those with CC and 86% of cirrhotic patients with HCV 
and/or alcohol abuse had normal levels of TC, an even higher 
percentage had normal TG levels, making their lipid profile 
different from those of the NASH group. As for HDL, there 
was a difference in pattern between male and female patients. 
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With regard to females with CC, 81% had low HDL, as 
opposed to just half  of those in group 3, with a statistically 
significant difference. However, this pattern was not repeated 
in males, as approximately 40% of both cirrhotic groups had 
low HDL. While in the NASH group 32% of  the women 
presented with low HDL, women with CC had a much higher 
proportion of low HDL. The analysis of males demonstrated 
a similar profile between groups.

In general, with the data presented in the current study, 
from the epidemiological point of view, we cannot conclude 
that the majority of patients with CC followed in this study 
is originated from an evolution of  patients with NASH, 
since the parameters of MS were not similar between these 
two groups of patients and did not differ significantly from 
the control group. The only parameters that could support 
this theory were the mean age of NASH patients, who were 
younger than patients with CC, and the blood glucose profile 
of patients with CC, which was similar to that of the NASH 
group and different from the one of the control group.

Considering the medical literature, it is clear that IR plays 
a key role in the pathogenesis of NASH. Impaired fasting 
glucose correlates strongly to IR, as outlined in the consensus 
of MS of 2005(13). According to that study, IR patients were 

not necessarily clinically obese, but usually had the characte-
ristic of central fat distribution. Therefore, another limitation 
of this study is that the waist circumference of patients was 
not evaluated. Instead, it follows the example set by other 
authors(1, 4, 5, 9) and evaluates BMI. Other parameter that did 
not demonstrate an association between NASH and CC was 
the lipid profile. However, one must take into consideration 
the fact that there are changes in lipid metabolism in cirrhosis 
due to loss of liver function(14), and that there is a scarcity 
of  studies analyzing these data, thus preventing a better 
comparison of results.

CONCLUSION

Evaluating a possible etiologic relationship between NASH 
and CC, we could not establish a causal link with our results. 
Only the blood glucose profile, which is a factor strongly 
associated to IR, and the difference in the mean age, which 
could suggest a necessary time for the eventual progression 
from NASH to cirrhosis, are consistent with this hypothesis. 
Contrary to the findings in much of the current literature, 
patients in this series did not show strong epidemiological 
evidence of NASH as a precursor of cryptogenic cirrhosis.

Leite AB, Mattos AA, Mattos AZ, Coral GP, Evaldt S. Fatores de risco para esteatohepatite não-alcoólica na cirrose criptogênica. Arq Gastroenterol. 
2012;49(4):-245-9.

RESUMO - Contexto - Em aproximadamente 10% dos pacientes com doença hepática crônica não é possível identificar um fator etiológico, sendo en-
tão rotulados como tendo cirrose criptogênica. Atualmente a esteatohepatite não-alcoólica (EHNA) tem sido considerada como provável etiologia 
em parcela significativa desses pacientes. Objetivo - Estimar a prevalência de fatores de risco para EHNA em pacientes com cirrose criptogênica 
com o intuito de verificar uma possível relação causal entre as duas doenças. Métodos - Estudo transversal em que foi avaliado o registro de dados 
demográficos e laboratoriais de pacientes com cirrose criptogênica com a finalidade de compará-los com aqueles obtidos de um grupo de pacientes 
com EHNA e de um grupo controle composto de cirróticos por hepatite C (HCV) e/ou álcool. Resultados - Foram avaliados 47 pacientes com cirrose 
criptogênica, 47 com EHNA e 196 com cirrose por HCV e/ou álcool. A média de idade dos pacientes com cirrose criptogênica foi 52 anos, enquanto 
a daqueles com EHNA foi 46,4 anos (P = 0,041). No grupo com cirosse criptogênica havia 23 mulheres e 24 homens. Naqueles com EHNA pre-
dominou o gênero feminino (68,1%) e nos cirróticos por HCV e/ou álcool predominou o gênero masculino (64,8%), sem diferença estatística entre 
os grupos. Naqueles com cirrose criptogênica, a prevalência de glicemia de jejum alterada foi 68,2%; obesidade, 27,5%; hipercolesterolemia total, 
27,9%; baixos níveis de HDL, 58,1% (81% nas mulheres e 36,4% nos homens); e hipertrigliceridemia, 16,3%. A comparação com dados observados 
nos pacientes com EHNA mostra semelhança estatística entre o perfil glicêmico (62,8%) e níveis de HDL nos homens (53,8%). A comparação com 
os cirróticos relacionados ao HCV e/ou álcool mostra diferença estatística no perfil glicêmico (45,2%), colesterol total (13,3%) e HDL nas mulheres 
(50,8%). Conclusão - Não foi possível estabelecer uma relação causal entre a EHNA e a cirrose criptogênica. Apenas o perfil glicêmico e os níveis de 
HDL colesterol nos pacientes masculinos apresentaram semelhanças estatísticas entre os dois grupos de doentes. 

DESCRITORES - Cirrose hepática. Fígado gorduroso. Doenças metabólicas.
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