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Abstract- In the present study, we examined the relationship between family history of cardiovascular 

diseases (CVD), dyslipidemia, hypertension, and diabetes with laboratorial abnormalities and syndromes in   

Iranian patients with non-alcoholic fatty liver disease (NAFLD). A total of 332 NAFLD patients from our 

outpatient clinic were consecutively entered into analysis. Exclusion criteria were having diabetes mellitus 

and fasting blood glucose over 126, active hepatitis B virus infection, having HCV positive serology, and to 

be under corticosteroid therapy. Family history of CVD, diabetes, dyslipidemia, and hypertension were taken 

from patients and related to the study variables. Family history of cardiovascular diseases (CVD) was 

associated with low HDL levels (P=0.05). Patients with positive family history of diabetes mellitus were 

significantly more likely to have AST/ALT levels proportion of higher than one (P=0.044). Family history of 

dyslipidemia was a predictor for hypertriglyceridemia (P=0.02), higher prothrombin time levels (P=0.013), 

lower albumin (P=0.024) and T4 (P=0.043) levels. Family history of hypertension was associated with 

dysglycemia/diabetes (P=0.038), high ALT (P=0.008), and low TIBC (P=0.007) and albumin levels 

(P=0.001). Family history for CVD, diabetes, dyslipidemia, and hypertension were of clinical importance in 

the Iranian patients with NAFLD. We therefore  recommend that physicians should precisely get family 

history of main disorders in all NAFLD patients; and to pay more attention to those having the mentioned 

family histories. Further studies with larger patient population and prospective approach are needed for 

confirming our findings. 
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Introduction  
 
Nonalcoholic fatty liver disease (NAFLD) is a term 
representing a wide range of liver diseases from non 
symptomatic simple steatosis to aggressive nonalcoholic 
steatohepatitis and cirrhosis (1). NAFLD characterizes 
the most frequent chronic liver disease in the general 
population of either developed (2) or developing (3) 
countries; and is anticipated to become even more 
prevalent in the future, due to the increasing proportion 
of people of older age, obesity and diabetes (4). NAFLD 
is a very important obstacle in public health due to its 
overwhelming amount of financial and health burden to 
the patients, their families and the society (7). The major 

health concern of NAFLD is the risk of progressing into 
liver failure, cirrhosis and neoplasms (8) which can 
considerably lower patients’ survival. Many patients and 
practitioners view fat in the liver as just 'fat in the liver,' 
but some researchers believe that a diagnosis of fatty 
liver should raise an alarm for impending type 2 
diabetes, arterial hypertension, and CAD. In recent 
years, fatty liver has become more appreciated as a sign 
of insulin resistance, being a further expression of the 
metabolic syndrome (low-grade chronic inflammation) 
(5,6).  

The etiology of NAFLD is likely multifactorial, 
involving both hereditary and environmental factors as 
well as their interactions. As like other chronic liver 
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diseases, heterogeneity in the clinical presentations and 
behavior of NAFLD and interfering factors seems to be 
specific among various ethnic groups and populations 
(9). It has been shown that NAFLD has quite 
heterogenic presentations in different racial and  
ethnic groups, suggestive of a major role for the 
underlying genetic factors (9). Familial studies on 
NAFLD patients have suggested the disease as a 
disorder of genetic etiology (10). Some types of 
polymorphisms have been suggested to predispose 
NAFLD patients to more aggressive forms of the  
disease including the steatohepatitis and hepatic fibrosis 
(11,12). 

Overwhelming data has demonstrated a strong 
epidemiological link between NAFLD and several 
metabolic disorders from which diabetes mellitus and 
coronary heart disease (CHD) has been well 
demonstrated (13); moreover, most of these morbidities 
are well known to have genetic and familial origins or 
strong associations. So, it would be logical if one 
assumes family history as a strong interfering factor in 
NAFLD development. Evidence suggests a strong 
family clustering of NASH (14). The genetic 
background of type 2 diabetes needs no description. It 
has been long known that healthy offspring of parents 
with Type 2 diabetes are at a higher risk of developing 
diabetes, and they have abnormal levels of fatty acids in 
their blood. Effects of genetic factors on the behavior of 
NAFLD have also been demonstrated with a relatively 
higher incidence of cirrhosis attributed to NASH in 
Hispanics than that in African-Americans despite similar 
levels of Type 2 diabetes in both groups (9,15). 
Surprisingly, this observation was despite a better lipids 
profile (low triacylglycerols and high HDL-cholesterol) 
in African-Americans. Another study focusing on the 
epidemiology of having positive family history of 
cardiovascular diseases in the general population 
showed that NAFLD is more prevalent among patients 
with such a positive history (16). In the present study, 
we examined the relationship between family history of 
coronary heart disease (CHD), hypertension, and 
diabetes with the epidemiology of disease presentations 
and syndromes in our Iranian NAFLD patient 
population.  

 
Materials and Methods 
 
The study was conducted cross-sectionally in the 
outpatients Clinic of Gastroenterology and Hepatology 
of Baqiyatallah University of Medical Sciences, Tehran, 
Iran. Overall 332 patients consecutively attended to our 

clinic, giving informed consent and were diagnosed as 
NAFLD entered into the study. NAFLD diagnosis was 
performed based on ultrasonographic evaluations which 
was prescribed due to clinical or biochemical suspicion 
(especially abnormal liver enzymes) to NAFLD, and 
exclusion of other diseases by medical history and/or 
laboratorial and physical evaluations. Exclusion criteria 
were having diabetes mellitus and fasting blood glucose 
over 126, active hepatitis B virus infection, having HCV 
positive serology, and to be under corticosteroid therapy. 
The study participants comprised a full range of 
socioeconomic levels. Family histories of hypertension, 
dyslipidemia, cardiovascular diseases, and diabetes 
mellitus were evaluated. The study was approved by  
the local Ethics Committee of the Baqiyatallah 
University of Medical Sciences; and written informed 
consent for participation was obtained from all the 
participants.  
 
Study variables 

The following data were achieved from each patient 
and entered into a database: gender, age, weight, height, 
waist circumstance, hip circumstance, serology test for 
HBs IgG, fasting blood glucose, total cholesterol, high 
density lipoprotein (HDL), low density lipoprotein 
(LDL), triglyceride, systolic and diastolic blood 
pressure, glucose tolerance test, serum insulin, C. 
peptide, HbA1C, total and direct bilirubin, aspartate 
aminotransferase (AST), alanine aminotransferase 
(ALT), prothrombin time (PT), albumin, thyroid 
stimulating hormone (TSH), thyroid hormone (T4), 
ferritin, iron, and total iron binding capacity (TIBC). 
Metabolic syndrome, insulin resistance, and body mass 
index were calculated according to formulas described 
later in methods. A positive family history was 
diagnosed when the history was present in the first or 
second degree family members. The prevalence of a 
positive family history for diabetes mellitus was 125 
(37.7%), cardiovascular diseases (CVD) 110 (33.1%), 
dyslipidemia 147 (44.3%), and hypertension 111 
(33.4%). 
 
Anthropometrical measures 

Anthropometrical measurements (height, weight, 
blood pressure, and waist/hip diameter) were collected 
by experienced nurses while patients wore light clothing 
and no shoes. Waist circumference was measured - with 
the subject standing and wearing only underwear, at the 
level midway between the lower rib margin and the iliac 
crest. Body mass index (BMI) was calculated as weight 
(kg) divided by height (m) squared (kg/m2).  



M. E. Ghamar-Chehreh, et al. 

    Acta Medica Iranica, Vol. 51, No. 5 (2013)    309 

Blood samples 
Blood samples were taken in 0.1% EDTA in 

morning and after 12 hours overnight fast. Blood tubes 
were immediately stored at 4ºC and shielded from light. 
Blood tubes were centrifuged within 6 h at 2500 rpm for 
20 min to separate plasma. Plasma concentrations of 
total cholesterol, fasting triglycerides, glucose, LDL- 
and HDL-cholesterol (LDL-C, HDL-C plus 2nd 
generation, direct quantification) were determined by 
using enzymatic kits from Roche Diagnostics with an 
autoanalyzer. Cholesterol measurements were 
standardized according to the program specified by the 
Centers for Disease Control and the National Heart, 
Lung and Blood Institute. 

Homeostatic model assessment (HOMA) was 
calculated with the following formula: insulin (mIU/L) x 
glucose (mmol/L)/22.5. ALT levels were considered 
pathologically high when it was over 30 for men and 
over 19 for women.  
 
Metabolic syndrome  

As detailed in the third report of the Adult Treatment 
Panel (ATP III), subjects having three or more of the 
following criteria were defined as having the metabolic 
syndrome (17): 1) waist circumstance over 102 cm in 
men or 88 cm in women; (2) hypertriglyceridemia: 
serum triglycerides over 150 mg/dl; 3) low high-density 
lipoprotein cholesterol: serum HDL cholesterol below 
40 mg/dl in men or 50 mg/dl in women; 4) high blood 
pressure: blood pressure over130/85 mmHg; 5) high 
fasting glucose: blood glucose levels exceeding 100 
mg/dl. Subjects using antihypertensive medication  
were considered to meet the criteria for high blood 
pressure.  
 
 

Data analysis 
For descriptive data, student’s t test was used. Chi-

square test was used for categorical analysis. A value of 
P<0.05 on the two-tail test was considered statistically 
significant. All data were re-analyzed after excluding 
smokers, but it made no change to the study results. 
Statistical analyses were performed using SPSS-17.0 
(SPSS Corp.; IL; Chicago; USA) for Windows. 
 
Results  
 
Tables 1 and 2 show demographic and laboratorial tests 
data of the study population. There were 211 (63.6%) 
males and 121 (36.4%) females. Mean ± SD age of the 
study population was 43.5±11.7 years. Self-rated 
socioeconomic levels were 325 (97.9%) intermediate 
and 4 (1.2%) low and 3 (0.9%) high. Educational levels 
of the study participants were 184 (55.8%) high school 
diploma, 97 (29.4%) under diploma, 1 (0.3%) illiterate, 
and 48 (14.5%) bachelor of science or more. 25 (7.5%) 
were smokers and 7 (2.1%) reported alcohol consumers.  

Table 3 summarizes significant associations between 
the study variables and the evaluated histories. None of 
the demographic data were different between the two 
groups. Positive family history of CVD was associated 
with low HDL levels (P=0.05). Patients with positive 
family history of diabetes mellitus were significantly 
more likely to have AST/ALT levels proportion of 
higher than one (P=0.044). Family history of 
dyslipidemia was a predictor for hypertriglyceridemia 
(P=0.02), higher PT levels (P=0.013), lower albumin 
(P=0.024) and T4 (P=0.043) levels. Family history of 
hypertension was associated with dysglycemia/diabetes 
(P=0.038), high ALT (P=0.008), and low TIBC 
(P=0.007) and albumin levels (P=0.001). 

 
Table 1. Categorical demographic and laboratorial data (%) of the study participants. 

Variables  Result* 

Age-year (SD) 43.5 (11.7) 

Gender (male) (%)  211 (63.6) 

Obesity (%) 192 (65.8) 

HBS IgG positive (%) 242 (73.3) 

Metabolic syndrome (%) 99 (42.7) 

Hyperglycemia** (%) 96 (37.8) 

High blood pressure or treatment (%) 70 (28.7) 

Low HDL (%) 94 (37.9) 

Hypertriglyceridemia (%)  160 (63) 

Metabolic syndrome (%) 87 (27.7) 

Insulin resistance (%) 163 (54.7) 

* Percentages are derived from the available data for each item;** Defined by FBS>100 mg/dl or to 

be under antihyperglycemic treatment. 
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Table 2. Continuous laboratorial data of the study participants. 

Variables  N Mean ± SD 

Systolic blood pressure 319 122 ± 14 

Diastolic blood pressure 319 80 ± 8 

Weight  (kg) 323 84 ± 16 

Height (cm) 322 167 ± 15 

Waist circumstance (cm) 292 103 ± 11 

Hip circumstance (cm) 292 104 ± 11 

Body mass index 286 30 ± 4 

Fasting blood sugar 332 97 ± 10 

Glucose tolerance test 301 121 ± 73 

Serum insulin 298 12 ± 7 

C. peptide 279 6 ± 47 

HbA1C 304 6 ± 2 

Cholesterol 329 199 ± 42 

Triglyceride 329 208 ± 119 

High density lipoprotein 322 46 ± 11 

Low density lipoprotein 320 114 ± 35 

Total bilirubin 302 1 ± 0.6 

Direct bilirubin 299 0.4 ± 0.2 

Uric acid 275 6 ± 1.4 

ALP 311 190 ± 69 

AST 330 32 ± 18 

ALT 330 47 ± 35 

Albumin 250 5 ± 0.4 

PT 125 13 ± 2 

TSH 302 2.4 ± 2.9 

T4 287 87 ± 24 

Ferritin  270 182 ± 459 

Iron 287 127 ± 308 

TIBC 276 322 ± 60 

 

 
 
 
Table 3. Significant associations of positive family history for diabetes mellitus, hypertension, dyslipidemia, and cardiovascular 

diseases with the study variables in NAFLD patients. 

Variables  Positive family history Negative family history P value 

Low HDL (%) 37 (45.7) 57 (34.1) 0.05* 

AST/ALT>1 (%) 3 (3.3) 0 0.044** 

Triglyceride (mg/dl) 226 ± 130 195 ± 107 0.02*** 

PT 13.2 ± 2.2 12.3 ± 1.9 0.013*** 

Albumin (mg/dl) 4.5 ± 0.49 4.6 ± 0.37 0.024*** 

T4 83.8 ± 26.5 89.6 ± 21.5 0.043*** 

Hyperglycemia*****/Diabetes (%) 46 (32.2) 50 (45) 0.038**** 

High ALT levels (%) 120 (78.9) 71 (64) 0.008**** 

TIBC 310 ± 66 332 ± 55 0.007**** 

Albumin (mg/dl) 4.5 ± 0.4 4.7 ± 0.3 0.001**** 

Note. Significant association for *family history of CVD; **family history of diabetes mellitus; ***family history of dyslipidemia; ****family history of 

hypertension; *****Defined by FBS>100 mg/dl or to be under antihyperglycemic treatment; 
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Discussion 
 
Liver disease is associated with several other disorders 
including diabetes mellitus, CHD and heart diseases, 
quite more intensively than can be expected only by 
accident. Several risk factors have been associated with 
the development of new onset diabetes mellitus which 
are highly shared with those of NAFLD; an association 
between NAFLD and the insulin resistance (IR) 
syndrome has been observed (18). Familial clustering of 
insulin resistance supports a genetic predisposition to 
NAFLD (19). In the Iranian population, assessment of 
genetic polymorphisms has shown several genetic 
susceptibilities to NAFLD development (20). There is 
also evidence that single nucleotide polymorphisms 
(SNPs) in the gene for peroxisome proliferator-activated 
receptor-gamma (PPAR-γ), but not its co-activator-1a 
(PGC-1a), are associated with individual susceptibility 
to NAFLD (21). In the present study we have shown that 
family histories for CVD, diabetes mellitus, 
dyslipidemia, and hypertension in NAFLD patients are 
associated with important factors and can predict some 
critical abnormalities of utmost importance which can be 
used in the clinical practice.  

There is overwhelming data on the cardiovascular 
diseases and their ominous consequences in diabetic or 
non-diabetic patients (22,23). It has also been shown 
that NAFLD has very strong relationships with 
cardiovascular disorders (24). On the other hand, it has 
been demonstrated that positive family history for CVD 
is associated with enhanced risk for NAFLD 
development in the general population (16). However, 
despite a comprehensive search of the current literature, 
no data was found about the relevance of having family 
history of CVD in NAFLD patients; so, this study can be 
considered the first evidence providing data on this 
issue. Among all the demographic and laboratorial data 
and syndromes evaluated in this study (listed in table 
1&2), family history of CVD was associated with low 
HDL cholesterol levels in our NAFLD population. Since 
low HDL level is one of the best known factors 
associated with heart events (25), our finding would be 
of a highly important clinical prospect, alerting us to pay 
more attention to NAFLD patients who have a positive 
family history for CVD.  

Other than laboratorial abnormalities, a number of 
clinical conditions have also been identified as risk 
factors for NAFLD development, including diabetes 
mellitus (26). In one study on an Iranian population, no 
significant relationship was found between having a 
family history for diabetes and GGT level alterations 

(27). However, that study was only on a male population 
whereas ours included both genders. The prevalence of 
diabetes mellitus in Iran is extremely high, notably in 
young population (28); and there is no need to explain 
that diabetes mellitus is associated with morbidity to 
almost all vital organs including the liver (29). As well, 
the existing evidence on the association of diabetes 
mellitus and NAFLD is extremely definite. Several 
studies have shown that NAFLD is highly prevalent 
among diabetic patients (30,31). On the other hand, in 
NAFLD patients, insulin resistance and diabetes mellitus 
is highly common (32-35). Previous studies have also 
mentioned potential association of having family history 
of diabetes with NAFLD development (36). Moreover, 
AST, ALT, and GGT levels had positive associations 
with having a family history of liver diseases (27). 
However, to the best of our knowledge, no major study 
exists about the family history of diabetes mellitus and 
its clinical and laboratorial relevance in non-diabetic 
NAFLD patients. As the first study, our survey showed 
that family history of diabetes mellitus is associated with 
elevated AST to ALT levels ratios in NAFLD patients. 
This finding is of utmost importance because 
AST/ALT>1 is usually considered as the determinant of 
progressed liver damage and cirrhosis (37). Moreover, it 
must be emphasized that this fact was found in NAFLD 
patients who had not diabetes or elevated serum glucose 
levels at the time of evaluations.  

Dyslipidemia is one of the basic predictors of 
developing NAFLD in the general population (38). But 
alike the previously evaluated family histories, no study 
was found to show any association between having 
family history of dys- or hyper-lipidemias and 
laboratorial factors or specific syndromes in NAFLD 
patients; so we believe that our study provides the first 
data on. The associations of having a positive family 
history of dyslipidemia in NAFLD patients, as it was 
expected, was quite more extended than that the 
previously described disorders. Higher PT levels, as well 
as lower serum albumin and T4 levels were the 
laboratorial disorders found in NAFLD patients who had 
family history of dyslipidemia. Hypothyroidism has 
previously been associated with dyslipidemias in the 
general population (39). But this is the first study 
showing that a positive family history of dyslipidemias 
is associated with low T4 levels and disturbed liver 
function tests, in NAFLD patients.  

Among the four disorders whose family histories 
were evaluated in our NAFLD patient population, 
family history of hypertension is the most investigated 
one in the literature. Even though, we found no study 
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which has investigated this in a NAFLD population. 
Evidence on general population has showed a higher 
incidence of lipid metabolism abnormalities as well as 
insulin resistance in people with a positive family 
history of hypertension (40). In the current study, we 
found that having a family history of hypertension is 
significantly associated with having lower TIBC and 
serum albumin levels. The observed lower serum 
albumin levels in NAFLD patients with a family history 
of hypertension shows that these patients are at risk for 
developing higher grades of liver damage.   

This study has some limitations. The diagnosis of 
NAFLD in this study population was performed using 
ultrasonographic evaluations which might be a 
controversial definition method for some scientists. 
However, we should mention that we used this method 
due to ethical concerns over a liver biopsy for symptom-
free patients of a non-life threatening illness. Finally, in 
conclusion, we found that family history for CVD, 
diabetes, dyslipidemia, and hypertension are of clinical 
importance in NAFLD patient population; so, we 
recommend physicians and most especially health 
authorities to pay more attention to children and 
youngsters with positive family histories for the 
mentioned diseases concomitant with clinical and 
laboratorial vulnerability to NAFLD development. 
Further studies with larger patient population and 
prospective approach are needed for confirming our 
findings. 
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