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Introduction: The term Non alcoholic fatty liver disease (NAFLD) is used to describe fatty liver
changes from simple steatosis to steatohepatitis, cirrhosis and hepatocellular carcinoma in the absence
of excessive alcohol intake.
High serum level of hs-CRP is an independent risk factor of short-term progression to NASH in
NAFLD patients associated with stable Type 2 Diabetes Mellitus.
Aims & Objectives: To determine the levels of hs-CRP in patients of Non- alcoholic fatty liver
disease with stable Type 2 Diabetes Mellitus and its correlation with age and sex matched healthy
controls and different grades of NAFLD according to ultrasound findings.
Materials and Methods: The present study included 80 cases of ultrasonographically verified Nonalcoholic fatty liver disease patients with stable Type II Diabetes Mellitus aged between 30 to 60
years reported in Medicine IPD and OPD of Maharaja Yashwant Rao Hospital, Indore and 80 age and
sex matched apparently healthy controls. Exclusion criteria: Patients with past history of
autoimmune hepatitis, hepatic dysfunction, or cirrhosis, alcoholism, gestational DM, hepatotoxic
drugs, pregnancy, smoking, known renal disease, medication with herbal medicine or supplements for
body building and incomplete medical records were excluded from the study. 5 ml overnight fasting
blood sample was collected from each subject and analyzed for FBS, serum cholesterol, serum
triglycerides, hs-CRP and HbA1c in fully automated analyzer and
their anthropometric
measurements like head circumference, neck circumference, hip circumference, height, weight, BMI,
waist to hip ratio were measured and recorded.
All data were analyzed using SPSS statistical software. Results were expressed as mean±standard
deviation. Student t-test was used to compare between the groups and P value<0.05 was considered as
significant and < 0.001 as highly significant.
Results and Observations: Results revealed that significant increase was observed in BMI, Neck
circumference, Waist Hip Ratio, hs-CRP, fasting blood sugar, HbA1c, Total cholesterol and
Triglycerides.
Conclusion: hsCRP may be used as prognostic marker for progression to hepatic complications like
progressive changes in grades of fatty liver and NASH in patients of Nonalcoholic fatty liver disease
with stable Type 2 Diabetes Mellitus.

Copyright © 2017 Ravi kant Sharma et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
The term Non alcoholic fatty liver disease( NAFLD) is used to
describe fatty liver changes from simple steatosis to
steatohepatitis, cirrhosis and hepatocellular carcinoma in the
absence of excessive alcohol intake (Farrel GC)[1]. Nonalcoholic fatty liver disease (NAFLD) is a distinct hepatic
condition characterized by abnormal accumulation of fat in
liver cells and resembling histologically with alcoholic
induced liver damage.
At the present, global prevalence of NAFLD is estimated at
about 9% in the developing countries and 30% in the
developed countries. Indeed, NAFLD is the most common
cause of chronic liver disease in the industrialised world. The

overall prevalence of NAFLD in western countries varies from
15-40% and in Asian countries from 9-40% (Farrel GC et al.,
Lazo M et al. & Bellentani S et al.)[1, 2, 3].
In India too, NAFLD is emerging as an important cause of
liver disease. Epidemiological studies suggest the prevalence
of NAFLD to be around 9-32% in general Indian population
with a higher incidence amongst overweight/obese and
diabetic/ pre-diabetic patients (Duseja A et al., Singh SP et
al.& Agal S, et al. )[4, 5, 6].
The association of T2DM with microvascular and
macrovascular complications is well established, but the
association of T2DM with NAFLD as a major complication
has been recently recognized. The prevalence of NAFLD
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Table 2 shows significant increase in hs
hs-CRP in cases as
compared to controls
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amongst T2DM patients is described to be higher than in nonnon
diabetic patients. There is evidence that T2DM patients with
NAFLD are at higher risk of developing cirrhosis compared to
non-diabetic patients (Angulo
Angulo P &Younossi ZM et al.)[7,8]. It is
seen that cardiovascular events have always been considered to
be the major causes for excess mortality among the patients
with NIDDM, the threat of hepatic failure and encephalopathy
should not be underestimated. High serum level of hs-CRP
hs
is
an independent risk factor of short-term
term progression to NASH
in patients of Nonalcoholic fatty liver disease with Type 2
Diabetes Mellitus.. Those NAFLD patients with Type 2
Diabetes Mellitus that present with high serum level of hshs
CRP should be subjected to regular monitoring, lifestyle
intervention and medication.
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MATERIALS AND METHODS
The present study was conducted in the Departments of
Biochemistry and Medicine of the Mahatma Gandhi Memorial
Medical College, Indore, Madhya Pradesh, after it was
approved and permitted by the institutional scientific and
ethical committee. The period of study was from May 2016 to
April 2017. The present study included 80 cases of
o
ultrasonographically verified Non-alcoholic
alcoholic fatty liver disease
patients with stable Type II Diabetes Mellitus aged between 30
to 60 years reported
ted in Medicine IPD and OPD of Maharaja
Yashwant Rao Hospital, Indore and 80 age and sex matched
apparently healthy controls. Informed written consent was
taken from all the subjects.

Fig 1 Comparison of serum hs-crp
crp levels between case and control

Table 3 Intragroup Comparison of Serum hs
hs-Crp Levels With
Different Grades of Fatty Liver
Grade of
NAFLD
Grade I
Grade II
Grade I
Grade III
Grade II
Grade III

OBSERVATION AND RESULTS
Table 1 Baseline Data of NAFLD patients with Stable Type 2
Diabetes Mellitus
Cases(Mean±SD)(n= Controls(Mean±S
80)
D)(n=80
Age
50.40±7.96
49.61±8.04
BMI
28.78±4.59
22.16±1.11
Neck Circumference
35.92±3.66
31.54±1.50
Waist Hip Ratio
0.940
0.790
Fasting Blood Sugar
151.5±22.5
90.19±4.80
HbA1C
6.69±0.129
5.10±0.345
Cholesterol
183.5±27.2
147.2±16.1
Ttiglycerides
192.4±67.5
112.5±13.6
Parameter

p-value
>0.534
<0.001
< 0.001
<0.001
< 0.001
< 0.05
< 0.001
< 0.001

Table 2 Comparison of Serum hs-Crp
Crp Levels between Case
And Control
Group
Case(n=80)
Control(n=80)

Mean±S.D
5.91±4.16
1.80±1.29

P value
<0.001

hs--CRP (mg/L)
(Mean±SD)
3.3494
3.34942.1283
9.4405
9.44051.6307
3.3494
3.34942.1283
13.6950
13.69501.0228
9.4405
9.44051.6307
13.6950
13.69501.0228

Pvalue
<0.001
<0.001
<0.05

13.695

Exclusion criteria: Patients with past history of autoimmune
hepatitis, hepatic dysfunction, or cirrhosis, alcoholism,
gestational DM, hepatotoxic drugs, pregnancy,
regnancy, smoking,
known renal disease, medication with herbal medicine or
supplements for body building and incomplete medical records
were excluded from the study. 5 ml overnight fasting blood
sample was collected from each subject and analyzed for FBS,
serum cholesterol, serum triglycerides, hs-CRP
CRP and HbA1c in
fully automated analyzer and
their anthropometric
measurements like head circumference, neck circumference,
hip circumference, height, weight, BMI, waist to hip ratio were
measured and recorded.
All data were analyzed using SPSS statistical software. Results
were expressed as mean±standard deviation. Student t-test
t
was
used to compare between the groups and P value<0.05 was
considered as significant and < 0.001 as highly significant.
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Fig 2 shows significant rise in hs-CRP
CRP levels with increase in grades of fatty
liver

DISCUSSION
NAFLD is a pathological condition associated with obesity,
Type 2 Diabetes Mellitus and metabolic syndrome.
The correlation between diabetes mellitus and NAFLD is
robust as shown by a study in Japanese adults where it was
found that 27% with normal fasti
fasting glucose, 43% with
impaired fasting glucose and 62% with newly diagnosed
diabetes had NAFLD. Hence, NAFLD rises in proportion to
blood glucose level. Our study shows that Type 2 Diabetes
Mellitus significantly increases the severity of NAFLD
compared to non-diabetics
diabetics confirming that diabetes is a major
risk factor for NAFLD in our population. Bruce et al., (2003)[9]
have revealed that a low-grade
grade inflammation precedes and
predicts the onset of diabetes in adults.
Our study shows a significantly higher hs
hsCRP value in patients
of NAFLD with Type 2 Diabetes Mellitus as compared to
normal healthy controls and hence hsCRP may indicate that
NAFLD with Type 2 Diabetes Mellitus are at a greater risk of
NASH or have already developed it.
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Obesity in particular central obesity has been described as one
of the strongest risk factors for NAFLD and fibrosis. In our
study, 60% of the total cases were found to have BMI > 30
Kg/m2.

References

As per the study done by Hingorio et al.[10]and Roli Agrawal et
al.[11] the maximum no of the patients are obese, have neck
circumference and waist hip ratio above their cut off value
both in male and female.
Studies done by Villanova et al.[12], Ling S et al.[13], and
Agarwal et al.[14] also showed higher values of waist
circumference and BMI in NAFLD group than in non NAFLD
group.
In our study too we found that 48 patients ie 60% are obese
and maximum number of the patients ie 96.96% males and
80.85% females have their waist hip ratio above the cut off
value and 69.69% male and 74.46% female have neck
circumference more than the cut off value. Dyslipidaemias are
associated with NAFLD. In present study higher values of total
cholesterol and TG were associated with NAFLD (p=0.000
and 0.000 respectively). In study done by Hamaguchi M et
al.[15], and Agarwal et al.[16] similar results were found.
This is the case-control study in which comprehensive analysis
of hs-CRP, anthropometric and metabolic co-variates has been
researched among Asian Indians in central India. In this study,
the NAFLD in T2DM was associated with increased hs-CRP
level. Priyanka Nigam et.al [17] stated that presence of NAFLD
showed
independent
relationships
with
subsequent
inflammation. This study showed higher hs-CRP levels as
compared to those without NAFLD.
Yeniova AO et.al.[18] stated that hs-CRP can be used as a noninvasive marker of NAFLD as it was found to be a strong
predictor of NAFLD in this study. In our study, mean hsCRP
levels were found to be higher in patients of NAFLD with
T2DM.
In our study, out of 80 patients of NAFLD with T2DM, 43
patients had higher hs-CRP level i.e, 53.75% patients had
elevated hs-CRP level and remaining 37 patients i.e, 46.25%
were having normal hs-CRP level. Our study shows significant
increase in hs-CRP levels with increase in grades of fatty liver
in NAFLD patients with stable Type 2 Diabetes Mellitus and
hence hs-CRP may be used as prognostic marker for
progression to hepatic complications like progressive changes
in grades of fatty liver and NASH in patients of NAFLD with
Type 2 Diabetes Mellitus.

CONCLUSION
hsCRP may be used as a prognostic marker for progression to
hepatic complications like progressive changes in grades of
fatty liver and NASH in patients of Nonalcoholic fatty liver
disease with stable Type 2 Diabetes Mellitus. For the
perspective of long-term prognosis, the serum level of CRP is
also a potential predictive factor of cirrhosis, hepatic failure
and malignant tumors.
Those NIDDM patients with NAFLD that present with high
serum level of hs-CRP and should be subjected to regular
monitoring, lifestyle modification and medication.

2780

1.

Farrel GC, Larter CZ. Non-alcoholic Fatty Liver
Disease: from steatosis to cirrhosis. Hepatology 2006;
43:S00-S112.
2. Lazo M, Clark JM . The epidemiology of non-alcoholic
fatty liver disease: a global perspective. Semin Liver Dis
2008; 28:39-50.
3. Bellentani S, Scaglioni F, Marino M, Bedogni G.
Epidemiology of non-alcoholic fatty liver disease. Dig
Dis 2010; 28:155-61
4. Duseja A . Non-alcoholic fatty liver disease in India - a
lot done, yet more required. Indian J Gastroenterol
2010; 29:217-25.
5. Singh SP, Nayak S, Swain M, et al. Prevalence of non
alcoholic fatty liver disease in coastal eastern India: A
preliminary ultrsonographic survey. Trop Gastroenterol
2004; 25:76-9.
6. Gupte P, Amarapurkar D, Agal S, et al. Non-alcoholic
steatohepatitis in type 2 diabetes mellitus. J
Gastroenterol Hepatol 2004; 19:854-858
7. Angulo P, Keach JC, Batts KP, Lindor KD. Independent
predictors of liver fibrosis in patients with non-alcoholic
steatohepatitis. Hepatology 1999; 30:1356-62.
8. Younossi ZM, Gramlich T, Matteoni CA, et al. Nonalcoholic fatty liver disease in patients with type 2
diabetes. Clin Gastroenterol Hepatol 2004; 2:262-5.
9. Bruce B, Duncan, Maria Ines Schmidt, James S and
Pankowet al. Low-Grade systemic inflammation and
the development of type 2 diabetes. 2003;52:1799-1805
10. Agarwal AK, Jain V, Singla S, Baruah BP, Arya V,
Yadav R, et al. Prevalence of non-alcoholic fatty liver
disease and its correlation with coronary risk factors in
patients with type 2 diabetes. J Assoc Physicians India.
2011; 59:351–54.
11. Hingorjo MR, Qureshi A, Mehdi A. Neck
circumference as a useful marker of obesity: a
comparison with body mass index and waist
circumference. J Pak Med Assoc. 2012 Jan; 62(1):36-40

12. RoliAgrawal, SunitaMishra, VK Dixit, SwetaRai.
Association of Non-Alcoholic Fatty Liver Disorder
with Obesity. Indian J. Prev. Soc. Med. 2009; Vol.
40 No.3& 4.
13. Villanova N, Moscatiello S, Ramilli S, Bugianesi
E, Magalotti D, Vanni E, et al. Endothelial
dysfunction and cardiovascular risk profile in
nonalcoholic fatty liver disease. HepatolBaltim
Md. 2005; 42(2):473-80.
14. Sun L, Lü S. Association between non-alcoholic
fatty liver disease and coronary artery disease
severity. Chin Med J (Engl). 2011; 124(6):867-72.
15. Hamaguchi M, Kojima T, Takeda N, Nagata C,
Takeda J, Sarui H, et al. Nonalcoholic fatty liver
disease is a novel predictor of cardiovascular
disease. World J Gastroenterol. 2007;13(10):157984.
16. Agarwal AK, Jain V, Singla S, Baruah BP, Arya
V, Yadav R, et al. Prevalence of non-alcoholic
fatty liver disease and its correlation with coronary
risk factors in patients with type 2 diabetes. J
Assoc Physicians India. 2011; 59:351-54.

International Journal Of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 12, pp.2778-2781, December, 2017

17. Priyanka Nigam, Surya P. Bhatt, Anoop Misra1, Meera
Vaidya, Jharna Dasgupta, Davinder Singh Chadha;
Non-Alcoholic Fatty Liver Disease Is Closely
Associated with Sub-Clinical Inflammation: A CaseControl Study on Asian Indians in North India; January
2013;8(1):e49286.

18. Yeniova AO, Kucukazman M, Ata N Dal K, Kefeli
A,Basiyigit S,Aktas B, Agladioglu, Akin KO, Ertugrul
DT, Nazligul Y, Beyan N. High sensitivity c-reactive
protein is a strong predictor of Non-alcoholic fatty liver
disease. Hepato-Gastroenterology 2014; 61(130):422425.

*******

2781

