
Advances in Natural and Applied Sciences, 9(5) May 2015, Pages: 141-146 

 

AENSI Journals 

 

Advances in Natural and Applied Sciences 

 
 

ISSN:1995-0772    EISSN: 1998-1090 

Journal home page: www.aensiweb.com/ANAS 

 

   

Corresponding Author: Angela Isabel dos Santos Dullius, Department of statistics, Federal University of Santa Maria,  

           Santa Maria, Brasil. 

           E-mail: angeladullius@gmail.com 

Relationship of Histological Findings With the values of Aminotransferases in Morbidly 

Obese Patients with Nonalcoholic Fatty Liver Disease 
 
1
Tiane Camargo, 

2
Mariane Camargo Priesnitz and 

3
Angela Isabel dos Santos Dullius

 
 

 

1 Centro Universitário Lusíada ,  Santos.  Brasil 
2Post-Graduate Program in Intellectual Property Science , Federal University of Sergipe, Aracaju,  Brazil 
3Department of statistics, Federal University of Santa Maria,  Santa Maria, Brasil.  

 
A R T I C L E  I N F O   A B S T R A C T  

Article history: 

Received 4 December 2014 

Received in revised form 10 January 
2015  

Accepted 8 February 2015 

Available online 20 February 2015 
 

Keywords: 

Nonalcoholic Fatty Liver Disease, 
Animotrasnferases, Hepatic steatosis. 

 

 This study had as its main objective to evaluate the possible relationships between the 

values of animotransferases and histological findings in liver biopsy NAFLD 

compliant. In addition to correlate laboratory findings and pathology with its BMI 
(body mass index) of each patient. Relationship was not observed between the values of 

the laboratory tests (TGO, TGP) with the findings on liver biopsy, for a significance 

level of 5. Also, be found association between BMI of patients and histological findings 
and laboratory values, at a significance level of 5%. NAFLD affects more females with 

an average age of 40 years. The correlation between the values of transaminases and the 

result of biopsies is not statistically significant. As well as the BMI also correlates with 
the liver enzyme values and not with the pathological results. 
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INTRODUCTION 

 

 This Obesity is a public health problem, being considered a worldwide epidemic. The strong Association of 

obesity with non-alcoholic fatty liver disease (NAFLD) has made obesity-related liver disease the most common 

liver disease in developed countries (Yousset, McCullough, 2002). 

 Although the various conditions such as hepatitis C infection, alcohol abuse and drug poisoning can cause 

fatty infiltration of the liver, the term NAFLD is reserved for the manifestation of the liver associated with 

metabolic syndrome   (Macovoy et al,  2006). 

 Recently there is evidence that the liver component of NAFLD correlates the metabolic syndrome, the 

hyperinsulinemia, insulin resistance, diabetes mellitus peripheral, the hypertriglyceridemia and hypertension  

(Salgado et al, 2006). 

 Histologically, nafld is subdivided into four (4) types: hepatic steatosis, esteatohepatite, esteatonecrose, 

esteatonecrose in Mallory corpuscles or fibrosis (Salgado, et al, 2006). 

 Is not known the real prevalence of NAFLD, because the studies are usually based on selected populations 

of patients with morbid obesity or type 2 diabetes, in which the incidence of the disease is high (Contos; Sanyal, 

2002). It occurs in all ages, including children. 

 It is estimated that in General American population its prevalence is 20 to 30% and that of NASH (non-

alcoholic esteatohepatitis) is 2 to 3%, making the potentially liver disease NAFLD more common in United 

States (Younossi et al, 2002; Neuschwander-Tetri Caldwell, 2003). 

 It is believed that the prevalence of NAFLD is likely to increase along with the increased rates of obesity, 

including in children, constituting public health problem. It is estimated that about 40 of the population of the 

United States will be obese in 2008 (Hill et al, 2003). 

 The non-alcoholic esteatohepatitis (NASH), a subtype of NAFLD, and alcoholic liver disease have many 

similarities regarding the changes observed in both the clinical aspects as in laboratory and especially regarding 

the histology, where the finds are indistinguishable (Bacon et al, 1994). 
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 The histological findings are characterised by the presence of macrovesicular steatosis associated with 

lobular inflammatory infiltrate, hepatocellular injury and necrosis. This being, of evolutionary potential for 

cirrhosis. 

 Currently, obesity is considered a syndrome that may constitute a public health problem. By itself, it is 

considered a risk factor for the development of disorders of high morbidity and mortality. Between the 

correlated obesity co-morbidities include hypertension, diabetes mellitus, atherosclerosis, cerebrovascular 

diseases, insulin resistance and metabolic syndrome. In addition to fatty infiltration of the liver, as in non-

alcoholic fatty liver disease (NAFLD). 

 From the clinical point of view, is determined by the increase of 20 of the most of the ideal body weight. 

The method most used to determine obesity is the analysis of BMI (body mass index) (Almeida, 2005; 

Guitierrez, 1997). 

 The BMI is calculated from the division of the patient's weight in kilograms by the square of height in 

metres. Are considered obese patients with a BMI greater than 30 Kg/m
2
 (Zamin et al, 2002). Morbid or severe 

obesity is characterized by a BMI exceeding 40 Kgm2 or when the weight is 45.5 Kg above ideal weight 

(Almeida, 2005). 

 Bariatric Surgery is the most enduring and effective method for weight loss. Is correctly indicated patients 

with treatment-resistant conversationalist held continuously for two years and with morbid obesity 

(BMI>40kg/m
2
) or those patients with a BMI greater than 35Kg/m

2
 people with diabetes or other risk factors 

(Almeida, 2005). 

 NAFLD represents a set of clinical findings and histological changes. Patients with this disorder can attend 

asymptomatic form. Research usually happens from the detection of abnormal liver enzyme levels (Salgado, 

2006; Poniachik, et al., 2002) When present, symptoms has little correlation with the severity and can be 

mistaken for other diseases. Some signs and symptoms that may occur are: fatigue, pain in upper right quadrant, 

hepatomegaly, obesity, among others (Poniachik et al, 2002; Salgado et al, 2006). 

 The laboratory findings in NAFLD can show an elevation of AST and AST/ ALT ratio, along with 

increased levels of gamma-GT and alkaline phosphatase, Hyperglycemia and hyperlipidemia. However, the 

advancement of liver disease can occur with normal liver enzyme levels (Santos, 2003; Salgado et al, 2006). 

 The change most common laboratory is the elevation of animotransferases (AST), with a predominance of 

ALT, then the elevation of gamma-GT, in non-alcoholic hepatic steatosis (NASH) (Almeida, 2005). In the 

differential diagnosis of NASH in relation to alcoholic liver disease, the AST/ALT index is usually greater than 

1 in alcoholic liver disease and less than 1 in NASH. (Almeida, 2005; Gutierrez, et al, 1997; Zamin, 2002). 

 Hyperlipemia and hyperglycemia are common findings in NASH. Hyperbilirubinemia, hypoalbuminemia 

and prothrombin time (PT) extended are infrequent and usually occur when settles bankruptcy liver (Almeida, 

2005; Pinto, 1996). 

 Pathologically, insulin resistance has been referred to as the key mechanism in the pathogenesis of fatty 

liver, followed by oxidative stress that produces lipid peroxidation and probably increases aggression, leading to 

NASH. (Almeida, 2005). 

 Histologically, NAFLD is characterized by the presence of undercover greasy that can join the varying 

degrees of inflammation with or without fibrosis (Poniachik et al, 2002). 

 The non-alcoholic fatty liver disease (NAFLD) part of the macrovesicular steatosis to esteatohepatite, being 

able to evolve with subsequent fibrosis and cirrhosis. Patients who develop cirrhosis have potential for 

progression to liver failure (Almeida, 2005). 

 The non-alcoholic fatty liver disease (NAFLD) can be subdivided into 4 types: hepatic steatosis, 

esteatohepatite, esteatonecrose, esteatonecrose in Mallory corpuscles or fibrosis (Salgado et al, 2006). 

 
Table 1: Classification of non-alcoholic fatty liver disease of liver. 

1 Simple or Pure Steatosis 

2 

Steatohepatitis-non-Alcoholic Hepatitis when satisfied one of the following conditions: 
A. Steatosis (predominantly macrovascular complications) 

Perisinusoidal Fibrosis, sharper in 3 areas 

or 

B. Steatosis (predominantly macrovascular complications) Hepatocellular Balonização 

Source: Atlas Histológico NAFLDH  

 
Table 2:  Staging. 

0 No fibrosis 

1 Preserved architecture, perisinusoidal fibrosis limited to perivenulares areas (3 zones) 

2 
Lobular architecture preserved, perissunoidal fibrosis pericellular matrix with thin sparse SEPTA, with or without expansion portal 

fibrosis 

3 Architecture changed: SEPTA uniting vascular structures with each other; Stub nodules 

4 Predominantly nodular architecture. Cirrhosis 

Source: Atlas Histológico NASH  
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 Hepatic ultrasonography, computed tomography (CT) and magnetic resonance imaging (MRI) have good 

sensitivity and specificity for the diagnosis of fatty liver disease (Santos, 10). The liver biopsy is gold standard 

for diagnosis, staging and prognosis of non-alcoholic fatty liver disease (NAFLD). 

 Current liver biopsy is recommended in cases of change of ALT greater than twice the normal; AST>ALT; 

type 2 diabetes; hypertension; in the intraoperative of bariatric surgery, among other (Salgado, 2006). 

 There is an established therapy that has effects on THIS. In obese patients, the therapy is directed to weight 

loss and optimized treatment of disorders of lipid metabolism and glucose, which are often associated with 

obesity (Pinto, 1996). Some studies have shown that weight loss and the practice of physical exercises are 

responsible for decreasing levels of hepatic invective. Bariatric Surgery is considered the only effective option 

on sustained weight loss in morbidly obese patients  (Salgado, 2006). 

 The present study selected patients with morbid obesity that underwent Bariatric Surgery and underwent 

liver biopsy in intraoperative, having as main objective to evaluate the possible relationships between the values 

of animotransferases and histological findings in liver biopsy NAFLD compliant. Also sought to correlate the 

findings with pathological laboratory and their BMI (body mass index) of each patient. 

 

2. Methodology: 

 Through a retrospective cross-sectional study, we analyzed the clinical records of 108 patients admitted in a 

Hospital, Rio Grande do Sul, Brazil, who underwent surgery for morbid obesity, in the period April 2003 to 

November 2007. 

 The sample for the study was made up of 46 patients who met the biopsy reports. These underwent the 

surgical procedure in the period from May 2004 to November 2007. Were used the following inclusion criteria: 

being of both sexes; they have conducted laboratory tests (transaminases) preoperatively; patients with steatosis, 

histologic-independent. 

 Data collection was performed in the SAME hospital complex under study in the period from February to 

April 2008. The collection protocol, had only close-ended questions, because it refers to secondary data. 

 46 were evaluated obese patients undergoing bariatric surgery. Of that group, after consulting the detailed 

chart of each patient, 20 cases were excluded for the following reasons: hepatitis C carrier (n=4), presented a 

negative biopsy (n=4), and were also excluded more 12 patients, for which if obtained the record of laboratory 

tests. 

 Is also a factor of exclusion the history of alcohol abuse and use of hepatotoxic medications, but that in the 

sample consulted there was no case. On the charts were observed clinical reports such as age, weight, BMI, use 

of hepatotoxic drugs, abuse alcohol consumption and related diseases (diabetes mellitus, hepatitis B and 

hepatitis C), dyslipidemias. 

 There were then, 26  patients who fulfilled the criteria of the study, i.e. patients established for the diagnosis 

of non-alcoholic fatty liver disease (NAFLD), being this total group studied. 

 

3. Results: 

 Through the table 3, notice that 22(84.62%) patients were female and 4 (15.38%) were male. The middle 

ages (± standard deviation), was of 42.19 ± 9.25 years; weight: ± 121.34 18.79 kg, the BMI of 46.61 ± 6.58, 

TGO of 12.33 ± 11.31 (ul), TGP: 13.85 ± 10.39 (ul), cholesterol 183.81 ± 36.80 (mg/dl), TG of 124.62 ± 71.39 

(mg/dl) and the glycemia of 97.37 ± 26.48 (mg/dl). 

 Of the 26 patients who completed the Protocol, 23  presented normal aminotransferases and only 3 shall 

submit amendments. In relation to the histological findings showed that 88.9% of the patients have the biopsy 

report compatible with staging degree 0. 3.7% DGHNA, presented  degree 1. 3.7% degree 2 and 3.7% grade 4, 

presented this corresponding to only 1 patient of studied. 2 female patients and a male patient. 

 Of the 26 patients who completed the Protocol, 24 (92.31%) showed normal aminotransferases and only 

two (7.69%) have tabled amendments. 

 
Table 3: Clinical and laboratory findings available among the 26 cases studied. 

Data Clinical/ 

laboratory 

Number of cases (n) 

 

Average 

 

Standard 

deviation 

 

Median 
Minimum-maximum 

 

IMC(kg/m2) 26 46.61 6.58 46.60 38.81- 65.82 

TGO 26 12.33 11.31 8.00 4.00 - 57.00 

TGP 26 13.85 10.39 10.50 5.00 - 49.00 

GGT 16 21.31 14.94 17.00 0.00 - 54.00 

BT 9 0.56 0.25 0.50 0.15 -1.07 

BD 8 0.15 0.06 0.16 0.05 - 0.23 

FA 12 98.67 36.34 98.00 48.00 - 156.00 

Total cholesterol 

(mg/dl) 
26 183.81 35.55 184.00 117.00 - 247.00 

TG 26 124.62 71.39 96.00 42.00-396.00 

Blood glucose (mg/dl) 26 97.37 26.48 91.00 72.00-196.00 
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 In table 4, presents the spearman's rank correlation coefficient, with which it can be concluded that there is 

no relationship between the values of the laboratory tests (TGO, TGP) with the findings on liver biopsy, for a 

significance level of 5%. 

 
Table 4:  Values of the coefficients of Spearman's rank correlation. 

Values of laboratory tests RBIOP 

TGO 0.268 

TGP 0.250 

 

 In table 5, shows the values of the coefficients of Spearman's rank correlation, for the analysis of the 

association between BMI of patients and histological findings and laboratory values. This study shows that there 

is no association between BMI of patients and histological findings and laboratory values, at a significance level 

of 5%. 

 
Table 5: Values of the coefficients of Spearman's rank correlation. 

Values of laboratory tests BMI 

TGO 0.183 

TGP 0.095 

RBIOP 0.277 

 

4. Discussion:  

 Through the analysis of the study group showed a higher prevalence of NAFLD in female patients for a 

total of 85.2%. This same finding was observed in studies conducted until 1990, however, subsequent studies 

are finding an equal frequency for discordant between genders in patients with DHGNA  (Berenstein, 2007) 

 The middle ages found in patients with NAFLD was 42.19%. This corroborates with the literature that 

noted a higher prevalence of NAFLD in patients between 40 and 49 years (Sanyal, 2002). 

 Among the risk factors for the development of NAFLD include obesity, insulin resistance or type 2 

diabetes, and dyslipidemias (Clark et al., 2002, Kang et al., 2006). 

 This analysis was restricted to patients with morbid obesity, where he noted that (n=2) 7.41 of patients had 

type 2 diabetes. 

 Dyslipidemia was found in 36 (n=9) out of a total of 25 patients, including laboratory values obtained of the 

lipid profile. Among the diabetic patients type 2 48.4 obese, have EENA (Berenstein, 2007). This finding 

coincides with the found in this study, when 50 (n=1) of the type 2 diabetic patients with NAFLD owned 

EENA. 

 Among the patients with morbid obesity, 80 patients have NAFLD and these, 20 have EENA. Considering 

all the patients who received the report from biopsy (n=46), it was observed that 82.61 (n=38) presented 

NAFLD and these 38.84 (n=14) owned and ENA. 

 The most found of hepatic steatosis was 1 degree and among the steatoepatite graduation found was also 

grade 1. Realize that the majority of patients do not develop fibrosis, owning mostly a stage 0. One of the 

complications of ENA is liver cirrhosis that occurs in 7 to 20% of individuals with ENA (Berenstein, 2007). Of 

patients analyzed, 11.11% corresponding to n=1, presented as a complication of cirrhosis and ENA. 

 In NAFLD can verify an elevation of TGO levels and the relationship TGO/TGP, associated with an 

increase in the levels of GGT and alkaline phosphatase, besides the presence of hyperglycemia and 

hyperlipidemia. However, the liver disease can develop with normal levels of transaminases (Salty, 2006; 

Santos, 2003). 

 When referring to ENA is a prevalence, between liver enzymes, on elevation of the TGP, followed by the 

elevation of the GGT (Almeida, 2005). Of the 26 patients analyzed, only two amendments of transaminases, 

among which a patient presented more than TGO/TGP and a TGO/TGP ratio of less than 1. 

 Found an elevation of GGT values in seven of a total of 16 patient, however no patient possessed alkaline 

phosphatase above the acceptable upper limit. Considering the 26 patients, hyperlipemia and hyperglycemia 

were found in nine and six patients, respectively. Bilirubin is usually normal, unless the disease has advanced to 

cirrhosis (Contos  Sanyal, 2002; ADMS, 2006). Of patients who obtained the laboratory values of 

copathological correlation, all were within the normal range. 

 A TGO:TGP ratio greater than one in NAFLD suggests advanced stage (Angulo et al., .1999). The only 

patient who had a predominance of TGO value about the ALT, also presented the relationship TGO:TGP greater 

than one and coincided with the founding of biopsy with EENA 4 stage, corresponding to cirrhosis. 

 All histologic spectrum of NAFLD can occur in individuals with normal values of TGP and a normal value 

does not guarantee that the individual does not have a framework of advanced fibrosis (Mofrad et al., 2003). 

 All histologic spectrum of NAFLD can occur in individuals with normal values of TGP and a normal value 

does not guarantee that the individual does not have a framework of advanced fibrosis. This analysis found no 

correlation between the degree of steatosis and esteatoepatite and the animotransferases values, nor between the 
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degrees of steatosis and esteatoepatite and the BMI of patients, which conforms to the results found by Brunt et 

al. (2004). It is worth mentioning that the intensity of the elevation of aminotransferases is not specific and is 

not able to differentiate between fatty liver and esteatoepatite (Lee, 1989). 

 

5. Conclusion: 

 Through this study was possible to conclude that NAFLD affects more females with an average age of 40 

years. There is no statistically significant correlation between the values of transaminases and the pathological 

result of biopsies consistent with NAFLD, through this analysis; and, the BMI also does not correlate with the 

liver enzyme values and not with the pathological results. 

 Patients who showed an increase of aminotransferases coincided with the presence of ENA. In this way, 

one can question the possibility of finding a greater number of changes of transaminases, if the sample studied 

was composed of a greater number of cases of ENA. 

 The fact of NAFLD is a pathology quite frequent among obese patients, new studies could help in better 

diagnosis and treatment of this comorbidity, after all, obesity is a public health problem in growing. 
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