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ABSTRACT:

Aim: An ultrasonographic assessment of fatty liver and cardiovascular disorders in individuals with type 2 diabetes.
Material and Methods: 100Patients having been diagnosed as type 2 diabetic and Liver USG scan showing fatty changes
(USG was done in patients of diabetes as a routine investigation) were included in this study. Results: We have found most
of the cases of fatty liver (30%) were in the age group of 50-60 years. There were 4% cases with fatty liver above 80 years
age. Among the fatty liver cases 50% were males and 50% were females. 6% of patients did not show any left ventricular
diastolic dysfunction. 47% showed type 1, 44% showed type 2, 9% showed type 3 diastolic dysfunction. Type 3 LVDD was
found mostly (10%) in cases with duration of diagnosis >10 years group. 29% subjects showed ischemic changes in their
ECG. In the >10 years duration group 8% cases presented with ischemic changes in ECG. Statistical significance not found.
Conclusion: Left ventricular diastolic dysfunction found to be the prime echocardiographic abnormality in type 2 diabetes

mellitus patients.
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INTRODUCTION

The term Non-alcoholic fatty liver disease (NAFLD)
is categorized by accumulation of fat in liver which
changes from simple steatosis to steatohepatitis,
cirrhosis and hepatocellular carcinoma (HCC) in lack
of excessive alcohol intake.[1] NAFLD is distinct by
macrovascular steatosis of more than 5% hepatocytes
in the absence of inflammation. Type 2 Diabetes
Mellitus (T2DM) patients seem to have an increased
risk of developing NAFLD than non-diabetic subjects
and certainly have higher risk of increasing fibrosis
and cirrhosis. Existence of NAFLD in T2DM may
also contribute to increased cardiovascular disease
risk.[2] T2DM surges the risk of liver associated death
by up to 22-fold in patients with NAFLD.[3]
Non-alcoholic fatty liver disease (NAFLD) is the
upcoming leading cause of chronic liver disease in the
United States and its prevalence is increasing world-
wide. It is a spectrum of liver diseases that ranges
from simple steatosis to a progressive form of liver
disease called non-alcoholic steatohepatitis (NASH).
The prevalence of NAFLD is remarkably high in
populations of both industrialized and developing

countries, although there is variation depending on the
criteria used and the population studied.[4] In one
study of adults based on histological findings, mild to
severe steatosis was shown in 70% of obese patients
compared to 35% of lean patients. Steatohepatitis was
found in 18.5% of obese patients, compared to 2.7%
of lean patients.[5] In the primary care setting,
NAFLD accounts for at least one third of cases of
suspected chronic liver disease. Among patients with
abnormal liver enzymes, NAFLD accounts for 40-
80% of cases, with its prevalence strongly influenced
by the presence of coexisting obesity, diabetes and
dyslipidaemia.[6] In severely obese patients
(usually defined as BMI >35kg/m2), the
prevalence of steatosis is over 90% from patients
undergoing bariatric  surgery.[7] From another
perspective, three-quarters of type 2 diabetic patients
have steatosis. The coexistence of diabetes in NAFLD
patients more than doubles the prevalence of cirrhosis

from 10-25%.[8] Among patients  with
hyperlipidaemia, at least  two-thirds  with
hypertriglyceridemia and one-third with
hypercholesterolemia  have  fatty  liver by
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ultrasonography.[9] Liver imaging may be a more
reliable method for diagnosing NAFLD. In three large
population studies, ultrasound imaging suggestive of
NAFLD was independently associated with
cardiovascular events.[10] Overall survival was
reduced in subjects with NASH compared to the
general population due to increased mortality by
cardiovascular disease. Importantly in this study, only
subjects with NASH had significantly reduced
survival.[11] Several mechanisms have been
postulated  for  development of  accelerated
atherosclerosis in patients with NAFLD, including
genetic predisposition, insulin resistance, atherogenic
dyslipidemia, oxidative stress, chronic inflammation,
reduced levels of the adiponectin and altered
production of pro and anticoagulant factors.[12] All
these mechanisms are present at the same time.
NAFLD, regardless of its stage, is strongly associated
with hepatic and adipose tissue insulin resistance (IR).
In fact, liver fat content can be used as an independent
predictor of insulin resistance. These mechanisms
work synergistically.[13] NAFLD, especially in its
necro inflammatory form (NASH), may cause
atherogenic dyslipidemia.[14] The aim of this study
was to ultrasonographically evaluate fatty liver
disease and cardiovascular diseases in type 2 diabetic
patients

MATERIAL AND METHODS

100Patients having been diagnosed as type 2 diabetic
and Liver USG scan showing fatty changes (USG was
done in patients of diabetes as a routine investigation)
were included in this study.Long term history for
chronic alcoholism, known hepatic disease, HBS Ag
or anti HCV positivity, history of ingestion of
hepatotoxic drugs, blood for ANA positivity were
excluded from the study.

Table 1: Age distribution

METHODOLOGY

Total of 100 patients diagnosed as type 2 diabetic and
with liver USG scan showing fatty changes were
included in this study. Study population was divided
in 2 groups one group for fatty liver and group 2™ for
non fatty liver. Each group had at least 50 patients.
Study method was Interview schedule questionnaire,
OPD records, bedside tickets, physical examinations
and laboratory measurements.

STATISTICAL ANALYSIS

The recorded data was compiled and entered in a
spreadsheet computer program (Microsoft Excel
2010) and then exported to data editor page of SPSS
version

20.0 (SPSS Inc., Chicago, Illinois, USA). Descriptive
statistics included computation of percentages and
means. Test applied for the analysis was chi-square
test. The confidence interval and p-value were set at
95% and 5%.

RESULTS

We have found most of the cases of fatty liver (30%)
were in the age group of 50-60 years. There were 4%
cases with fatty liver above 80 years age. Among the
fatty liver cases 50% were males and 50% were
females. 6% of patients did not show any left
ventricular diastolic dysfunction. 47% showed type 1,
44% showed type 2, 9% showed type 3 diastolic
dysfunction. Type 3 LVDD was found mostly (10%)
in cases with duration of diagnosis >10 years group.
29% subjects showed ischemic changes in their ECG.
In the >10 years duration group 8% cases presented
with ischemic changes in ECG. Statistical significance
not found.

Age |Fatty liver| % |Non-Fatty liver| % |Total| % |P value
Below 40 4 8 7 14 11 11
40-50 10 20 10 20 20 20
50-60 15 30 19 38 34 34
60-70 12 24 8 16 20 20 0.17
70-80 7 14 4 8 11 11
Above 80 2 4 2 4 4 4
Total 50 100 50 100 | 100 | 100
Table 2: Prevalence of LVDD with duration of diabetes
Duration of diabetes LVDD Total P-value
0 1 2 3
0-5 years 1 8 4 3| 16 32
5-10 year 3 10 7 2 | 22 44
>10 1 3 3 5 | 12 24
Total 5 21 14 |10 | 50 100 0.26
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Table 3: Prevalence of ischemic changes in ECG with duration of diabetes

Ischemic changes in ECG
Duration of diabetes | Absent Present Total P-value
Number | Number | Number | Percentage
0-5 years 32 11 43 43
5-10 years 28 10 38 38
>10 11 8 19 19
Total 71 29 100 100 0.29
Table 4: Prevalence of hypertension with hepatic status
HTN Total Percentage | P value
Status of liver 0 1|2
Fatty liver 16 | 11| 23 50 50 0.23
Non-fatty liver | 15 |26 | 9 50 50
Total 31 | 37|32 100 100
Table 5: Prevalence of LVDD with A1C in fatty liver
AlC LVDD Total | Percentage | P-value
0|1 2 3
6.4-7| 2 | 4 2 1 9 18
718 0 | 5 6 1| 12 24 0.22
8.1-10| 0 | 7 5 1| 13 26
>10 | 1|5 8 2 | 16 32
Total | 3 |21 | 21 | 5 | 50 100
Table 6: PPBS by LVDD in fatty liver
PPBS LVDD Total P-value
0 1 2 3
<200 | 8 5 7 0 20 | 20
>200| 4 | 45 | 25 6 80 | 80
Total | 12 | 50 | 32 | 6 | 100 | 100 | <0.001
DISCUSSION could be identified in 40% with more advanced
Liver ultrasonography results, although not disease in 23% of the study population.[15]

sufficiently sensitive to detect liver inflammation and
fibrosis, correlate well with the histological finding of
fatty infiltration. In addition, international guidelines
have been proposed for the diagnosis of different
degrees of steatosis. NAFLD is associated with
various metabolic abnormalities, including central
obesity, type 2 diabetes, dyslipidaemia, high blood
pressure, and metabolic syndrome (MetS). Fatty liver
can develop as the result of various metabolic
conditions that promote fat accumulation and
inflammation in the liver. Otherwise, NAFLD may
contribute to the development of MetS.

There is increasing evidence for an association
between NAFLD and an increased risk of
cardiovascular  morbidity and mortality. The
association between NAFLD and cardiovascular risk
factors can largely explain the higher risk of
cardiovascular disease among people with NAFLD.
The aim of this study was to assess the prevalence of
fatty liver disease in known Type 2 diabetic cases and
whether, these cases do have increased association of
cardiovascular risk factors with them compared to the
population with type 2 diabetes without fatty liver
disease. Banerjee S et al in their study showed fatty
change in 43%, non-alcoholic steatohepatitis (NASH)

High levels of CRP is a potent cardiovascular risk
factor. Chia-Hung Chiang et al established in their
study that NAFLD patients have increased risk of
CVDand elderly subjects have raised CRP value with
a p value 0.004.[16] We have found significant
association of hypertension with fatty liver disease in
present study population as 37% cases showed grade
1 and 32% grade 2 hypertension (p-value was
significant). Present findings are supported by a study
from Targher et al as they showed, 27.54% cases with
grade 2 hypertension in study population with a odd
ratio 1.42 with a significant p value.[17] Hypertensive
patients were mostly associated with left ventricular
hypertrophy as detected in present study , p value was
significant (p<0.001). According to Bleumke DA et al,
abnormal left ventricular mass and geometry stands
out to be potential marker of myocardial remodelling
and cardiovascular disease.[18]

CONCLUSION

Left ventricular diastolic dysfunction found to be the
prime echocardiographic abnormality in type 2
diabetes mellitus patients.

267

Journal of Advanced Medical and Dental Sciences Research [\Vol. 4|Issue 2| March - April 2016



Kumar K

REFERENCES the MESA (Multi-Ethnic Study of Atherosclerosis)

1. Farrell GC, Larter CZ. Nonalcoholic Fatty Liver study. J Am Coll Cardiol. 2008;52:2148-55.
Disease: from Steatosis to cirrhosis. Hepatology.
2006;43:500-5112.

2. Targher G, Day CP, Bonora E. Risk of cardiovascular
disease in patients with nonalcoholic fatty liver disease.
New Eng J Med. 2010;363(14):1341-50.

3. Younossi ZM, Granlich T, Matteoni CA, Boparai N,
McCullough AJ. Non-alcoholic fatty liver disease in
patients with type 2 diabetes. Clin Gastroenterol
Hepatol. 2004;2(3):262- 5.

4. Angulo P. Non-alcoholic fatty liver disease. N Engl J
Med. 2002;346:1221-31.

5. Van Hoof M, Rahier J, Horsmans Y. Tamoxifen-
induced  steatohepatitis. ~ Ann Intern Med.
1996;124:855.

6. Daniel S, Ben-Menachem T, Vasudevan G, Ma CK,
Blumenkehl M. Prospective evaluation of unexplained
chronic liver tranaminase abnormalities in asymtomatic
and symtomatic patients. Am J Gastgroenterol.
1999;94:3010-4.

7. Machado M, Marques-Vidal P, Cortez-Pinto H. Hepatic
histology in obese patients undergoing bariatric
surgery. J Hepatol. 2006;45:600-6.

8. Younossi ZM, Gramlich T, Matteoni CA, Boparai N,
McCullough AJ. Non-alcoholic fatty liver disease in
patients with type 2 diabetes. Clin Gastroenterol
Hepatol. 2004;2:262-5.

9. Assy N, Kaita K, Mymin D, Levy C, Rosser B, Minuk
G. Fatty infiltration of liver hyperlipidemic patients.
Dig Dis Sci. 2000; 45: 1929-34.

10. Hamaguchi M, Kojima T, Takeda N, Nagata C, Takeda
J, Sarui H, et al. Non-alcoholic fatty liver disease is a
novel predictor of cardiovascular disease. World J
Gastroenterol. 2007;13:1579-84.

11. Haring R, Wallaschofski H, Nauck M, Dorr
M,Baumeister SE, Vélzke H. Ultrasonographic hepatic
steatosis increases prediction of mortality risk from
elevated serum gamma-glutamyl transpeptidase levels.
Hepatol. 2009;50:1403-11.

12. Adams LA, Lymp JF, St Sauver J, Sanderson SO,
Lindor KD, Feldstein A, et al. The natural history of
nonalcoholic fatty liver disease: a population-based
cohort study. Gastroenterol. 2005;129:113-21.

13. Soderberg C, Stél P, Askling J, Glaumann H, Lindberg
G, Marmur J, et al. Decreased survival of subjects with
elevated liver function tests during a 28-year follow-
up. Hepatol. 2010; 51:595-602.

14. Targher G, Marra F, Marchesini G. Increased risk of
cardiovascular disease in non-alcoholic fatty liver
disease: causal effect or epiphenomenon? Diabetol.
2008;51:1947-53.

15. S Banerjee, US Ghosh, S Dutta. Clinicopathological
profile of hepatic involvement in type-2 diabetes
mellitus and its significance. JAPI. 2008;56.

16. Sung KC, Ryan MC, Wilson AM. The severity of
nonalcoholic fatty liver disease is associated with
increased cardiovascular risk in a large cohort of non-
obese Asian subjects. Atherosclero. 2009 Apr
1;203(2):581-6.

17. Targher G, Arcaro G. Non-alcoholic fatty liver disease
and increased risk of cardiovascular disease.
Atherosclero. 2007;191:235-40.

18. Bluemke DA, Kronmal RA, Lima JA, Liu K, Olson J,
Burke GL, et al. The relationship of left ventricular
mass and geometry to incident cardiovascular events:

268
Journal of Advanced Medical and Dental Sciences Research [\Vol. 4|Issue 2| March - April 2016



