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ABSTRACT: INTRODUCTION: The prevalence of Non-alcoholic fatty liver disease (NAFLD) is
increasing worldwide. This study aims to elucidate serum levels of Vitamin B12 in south Indian
NAFLD patients. AIM: To investigate the correlation between Vitamin B 12 and NAFLD. MATERIALS
AND METHODS: The study was designed as a case control study. Patients diagnosed to have NAFLD
by standard clinical, radiological and biochemical investigations formed the study group. Healthy
volunteers formed the control group. Fasting blood samples were collected at Star medical
diagnostics and were subjected to biochemical analysis. Vitamin B12 was assayed using
chemiluminiscence commercial kits. RESULTS: A total of 158 subjects were enrolled in the study.
Cases constituted 79 and an equal number of controls were chosen by matching. Vitamin B 12
deficiency (<223 picograms/ml), was observed in 43% of NAFLD patients and none in the control
group. CONCLUSION: Our results indicate that Vitamin B 12 deficiency may be one of the factors
responsible for hepatic steatosis in NAFLD patients.
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INTRODUCTION: Nonalcoholic fatty liver disease (NAFLD) is the leading cause of chronic liver
disease in Indialll The disease begins with the accumulation of fat within the cells of the liver, but can
progress to inflammation, the development of scar tissue, and in some cases death from liver failure
or cancerl?4 Simple accumulation of fat within the liver generally proceeds without producing any
overt symptoms, but it may not remain harmless.

The liver regulates blood glucose and blood cholesterol levels, plays a critical role in burning
fat for fuel, helps eliminate excess nitrogen, contributes to the metabolism of endocrine hormones,
stores vitamin A, protects against infections, and detoxifies drugs and environmental toxins. Any type
of damage to the liver is thus likely to impact whole-body health. Indeed, fatty liver disease increases
the risk of cardiovascular disease three-fold in men, fourteen-fold in women, and seven to ten-fold in
type-one diabetics.[5-¢l

Fatty liver is a dangerous silent epidemic, and it is likely caused by the overabundance of
calorie-rich, nutrient-poor refined foods and the banishment of traditional sources of choline like
liver and egg yolks from the diet maybe due to adoption of western dietary pattern in our country.
Epidemiological studies suggest prevalence of NAFLD is around 9% to 32% of general population in
India with higher prevalence in those with overweight or obesity and those with diabetes or
prediabeteslll dyslipidemia and hypertension.[7 8l

NAFLD represents a wide spectrum of liver damage ranging from simple non-alcoholic fatty
liver (NAFL) to non-alcoholic steatohepatitis (NASH), featuring steatosis, inflammation, cirrhosis, and
hepatocellular carcinoma.l? In addition, metabolic abnormalities mostly associated with NAFLD are
insulin resistance (IR) and an increased supply of fatty acids to the liver.[10.11] However, the etiology
and pathogenesis remains uncertain.[2]
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The present study was designed to evaluate the utility of Body Mass Index (BMI), Fasting
Blood sugar (FBS), Triglycerides (TGL), Total cholesterol (CHOL), Total bilirubin (TB), Alanine
Transaminase (ALT), Aspartate Transaminase (AST), in the characterization and diagnosis of
Nonalcoholic fatty liver disease.

MATERIALS AND METHODS: The case control study was conducted at the outpatient clinic of star
diagnostics Visakhapatnam between June and December 2013. Patients of South Indian origin who
met the study criteria were included in the study.

Matched healthy adults were taken in the control group. Exclusion criteria included patients
with ethanol consumption, viral hepatitis, autoimmune hepatitis; drug induced liver disease,
cirrhosis, hemochromatosis, Wilson’s disease, renal failure, cancer and addiction to any drugs for
both the groups. Determination of eligibility was based on medical history, physical examination.
Standard tests and procedures performed during the screening visit. All the participants provided an
informed consent.

This study involved seventy nine NAFLD identified cases. The controls consist of twenty one
genders matched healthy adults. For measurement of weight, subject were instructed to stand still in
the platform, with the body weight evenly distributed between both the feet. After removing heavy
clothing weight was measured to the nearest of 0.1 kg. Height was measured using stadiometer with
head held in Frankfort plane to the nearest of 0.1 cm. Body mass index (BMI) was calculated by the
following formula; weight (kg)/height (m2).

Waist circumference (WC) was measured midway between iliac crest and lowermost margin
of the ribs, in quiet breathing. Hip circumference (HC) was measured at the maximum protruding
part of buttocks at the level of the greater trochanter with the patient wearing minimal clothing and
with feet together. Mid-thigh circumference was taken at the point in anterior midline of the thigh,
midway between the inguinal ligament and base of patella to the nearest of 0.1 mm.

All blood samples were collected in the morning after an overnight fast. Blood samples were
drawn in avacutainer blood-collecting tubes (Becton-Dickinson, Franklin Lakes, NJ]) according to
standard guidelines for venipuncture and sample collection. Specimens were placed on ice and all
specimens were processed within 30 minutes of collection.

Serum was obtained after centrifugation at 2000x g for 10minutes, frozen and stored at -202C
until analysis. Biochemical analysis of fasting blood glucose (FBG), total cholesterol (TC), serum
triglycerides (TG), high-density lipoprotein (HDL), aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) levels were done as previously described.[19]

Statistical Analysis: All results are expressed as mean * SD. The mean fasting glucose, vitamin B12,
insulin and other serum parameters in both groups were tested using student t-test. All analyses
were evaluated with the help of statistical packages SPSS 11 for windows (SPSS, Inc., Chicago, IL,
USA). A p value of less than 0.05 was accepted as statistically significant.
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RESULTS: Clinical and Biochemical Parameters are summarized in Table 1.

Groups
Variable NAFLD (n=79) Controls (n=21) P
Age, year (range) 40.73+8.99 28.62+6.73 *<0.05
Sex (M) 79 21
Height 165.13+6.28 160.86+7.85 *<0.01
Weight 73.68+13.03 58.95+9.64 *<0.05
BM], Kg/m 27.27+4.73 23.00+3.09 *<0.05
Waist Circumference (cm) 93.53+15.72 85.33+5.11 *<0.02
Hip 97.42+11.19 87.52+5.13 *<0.05
Glucose (ng/dL) 96.87+10.95 78.57+8.08 *<0.05
Insulin () 15.16+11.46 15.52+7.63 0.89
Vitamin B12 (pg/mL) 223.85%65.39 264.38+68.71 *<0.014
ApoB 84.71+24.11 74.13+£11.16 0.054
Total Cholesterol (mg/dL) 182.75+37.08 180.71+37.83 0.825
Triglyceride (mg/dL) 152.94+64.73 139.71+£41.70 0.377
HDL (mg/dL) 39.26+6.44 45.00£1.92 *<0.05
Bilurubin 1.27+0.69 0.88+1.64 0.099
ALT (U/L) 63.65+47.67 19.71+2.41 *<0.05
AST (U/L) 4490+25.76 18.76+£1.94 *<0.05

RESULTS: In NAFLD groups, there were 27 subjects who had impaired glucose tolerance; no subject
had diabetes, 27 subjects with lower Vitamin B12 deficiency. Control group had neither impaired
glucose tolerance nor diabetes. Further, obesity is taken into consideration for NAFLD, in the study
group all subjects except for 18subjects had a BMI over 25 Kg/m when compare to control group.

Serum vitamin 12 were significantly lower in patients with NAFLD (223.85+65.39 pg/mL) as
compared to control group 264.38+68.71, p=0.014). There is no significance in insulin, ApoB, Total
cholesterol, Bilurbin and Triglycerides. Significantly higher values of FPG, AST and ALT were
recorded in NAFLD subjects when compare to controls (p<0.05)(Table1).Vitamin B12 deficiency was
observed in 43% of NAFLD patients and elevated ALT was found to be correlated with 67% of
Vitamin B12 deficiency patients.

DISCUSSION: In our study we found that the in NALFD patients the serum B 12 was significantly
lower than in the control group. Vitamin B12 deficiency results from an inadequate intake of
nutrition, abnormal nutrient absorption, and rare inborn errors of vitamin B12 metabolism. Vitamin
B12 is mainly present in animal protein, particularly organ meats, bivalves and to a lesser extent, in
seafood, milk and milk products. However, prevalence of vitamin B12 deficiency is not rare, and it is
especially common the elderly. Vitamin B12 deficiency does not only cause anemia and megaloblastic
anemia, but also causes neurological symptoms.
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A correlation between NALFD and B12deficiency has been investigated in a few studies.

Nonalcoholic fatty liver disease has been reported in coastal eastern India, studies
demonstrate that males appeared to have a greater prediction for fatty liver than females.[13.14]

In our study it was observed that the cases were found to be overweight when compared to
the controls which was statistically significant. Studies reported that Indian patients with NAFLD
have overweight or obesity as per Asian Pacific criteria even though they do not have the kind of
morbid obesity as seen in patients from the West.[15]

Clinicopathological studies show that NAFLD is an important cause of unexplained rise in
hepatic transaminases, cryptogenic cirrhosis and cryptogenic hepatocellular carcinoma in Indian
patients.l!] Studies by Ludwig et al demonstrate elevated plasma levels of alanine transaminase (ALT)
in patients with negligible alcohol intake.[1€]

Further, studies demonstrate hyperhomocysteinemia in Indians living in India is more
attributable to low concentrations of vitamin B12.[!7] In India, hyperhomocysteinemia has been
commonly observed in markedly decreased intakes of folic acid and vitamin B12 in the vegetarians
and urban middle class residents.[!8] Studies reported that Hyperhomocysteinemia (HHcy) alters
intracellular lipid metabolism.[19]

In our study, significantly high levels of serum glucose, serum homocysteine ALT and AST
were found in NAFLD patients compared to controls. Lower levels of Vitamin B12 were found in
NAFLD patients when compared to control.

CONCLUSION: In our study we observed that there were low levels of Vitamin B12 in NALFD cases
rather than controls and also obesity was more in cases than in controls. However, this study is not
enough to explain a possible relationship between vitamin B12 and hepatic fat accumulation. Further
studies are warranted to determine more clearly the role of Vitamin B12 on hepatic steatosis and
steatohepatitis.

REFERENCES:

1. Duseja, Ajay. Nonalcoholic fatty liver disease in India - a lot done, yet more required! Indian
Journal of Gastroenterology, Volume 29, Number 6, November 2010, pp. 217-225

2. Wong VW, Wong GL, Choi PC, et al. Disease progression of non-alcoholic fatty liver disease: a
prospective study with paired liver biopsies at 3 years. Gut. Jul 2010; 59 (7): 969-974.

3. Powell EE, Cooksley WG, Hanson R, Searle ], Halliday JW, Powell LW. The natural history of
nonalcoholic steatohepatitis: a follow-up study of forty-two patients for up to 21 years.
Hepatology. Jan 1990; 11(1): 74-80.

4. Lee RG, Non Alcoholic Steathepatitis: a study of 49 patients. Hum Pathol Jun 1989; 20 (6) 594-
598.

5. Hamaguchi M, Kojima T, Takeda N, et al. Nonalcoholic fatty liver disease is a novel predictor of
cardiovascular disease. World ] Gastroenterol. Mar 14 2007; 13 (10): 1579-1584.

6. Targher G, Bertolini L, Padovani R, et al. Prevalence of non-alcoholic fatty liver disease and its
association with cardiovascular disease in patients with type 1 diabetes. ] Hepatol. Oct 2010;
53(4): 713-718.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 29/]July 21,2014 Page 8284


http://www.ingentaconnect.com/content/klu/12664;jsessionid=1rfsyyrvhsris.victoria
http://www.ingentaconnect.com/content/klu/12664;jsessionid=1rfsyyrvhsris.victoria

DOI: 10.14260/jemds/2014/3043

ORIGINAL ARTICLE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

McCullough A]. Thiazolidinediones for non-alcoholic steatohepatitis-promising but not ready
for prime time. N Engl ] Med 2006; 355 (22): 2361-3.

Marchesini G, Bugianesi E, Forlani G, et al: Non-alcoholic fatty liver, steatohepatitis, and the
metabolic syndrome. Hepatology 2003, 37:917-923.

Polyzos SA, kountouras ], zavos C. Non-alcoolic fatty liver disease: the pathogenetic roles of
insulin resistance and adipocytokines. CurrMol med 2009; 72: 299-314.

Luyckx FH, Lefebvre PJ, Scheen AJ: Non-alcoholic steatohepatitis: association with obesity and
insulin resistance, and influence of weight loss. Diabetes Metab 2000, 26:98-106.

Cortez-Pinto H, Camilo ME, Baptista A, et al: Non-alcoholic fatty liver: another feature of the
metabolic syndrome? ClinNutr 1999, 18:353-358.

Day CP, James OF: Steatohepatitis: a tale of two “hits”? Gastroenterology 114(4):842-845, 1998.
Singh SP, Nayak S, Swain M, Rout N, Mallik RN, Agrawal O, Meher C, Rao M. Prevalence of
nonalcoholic fatty liver disease in coastal eastern India: a preliminary ultrasonographic survey.
Trop Gastroenterol. 2004 Apr-Jun; 25 (2): 76-9.

Vernon G, Baranova A, Younossi ZM. Systematic review: the epidemiology and natural history of
non-alcoholic fatty liver disease and non-alcoholic steatohepatitis in adults. Aliment
PharmacolTher 2011; 34: 274-285.

Duseja A.Non-alcoholic fatty liver disease in India--is it different? Trop Gastroenterol. 2006 Oct-
Dec; 27 (4): 142-6

Ludwig ], Viggiano TR, McGill DB, Oh BJ]. Nonalcoholic steatohepatis. Mayo Clinic experiences
with a hitherto unnamed disease. Mayo ClinProc 1980; 55: 434-8.

Yajnik CS, Deshpande SS, Panchanadikar AV, Naik SS, Deshpande JA, Coyaji K], Fall CHD, Refsum
H. Maternal total homocysteine concentration and neonatal size in India.Asia Pac ]
ClinNutr2005;14:179-81.

Yajnik CS, Deshpande SS et al: Vitamin B12 deficiency and hyperhomocysteinemia in rural and
urban Indians. ] Assoc Physicians India. 2006 Oct; 54: 775-82.

Werstuck GH, Lentz SR, Dayal S, et al: Homocysteine-induced endoplasmic reticulum stress
causes dysregulation of the cholesterol and triglyceride biosynthetic pathways. ] Clin Invest
2001,107:1263-1273.

AUTHORS: NAME ADDRESS EMAIL ID OF THE

1.
2.

Malladi Subramanya Sharma CORRESPONDING AUTHOR:
G. Jahnavi Associate Professor,

KIMS, Amalapuram,

PARTICULARS OF CONTRIBUTORS: A. P. State.

1.

Associate Professor, Department of
Community Medicine, Amalapuram, Pragnaa

Institute of Pathology & Research, Date of Submission: 21/06/2014.

Visakhapatnam, A. P. State. Date of Peer Review: 23/06/2014.

Professor and HOD, Department of Date of Acceptance: 11/07/2014.
Community Medicine, Madha Medical College Date of Publishing: 21/07/2014.

& RI, Kovur, Chennai, Tamilnadu.

Email: drmssharma@gmail.com

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 29/July 21, 2014 Page 8285


http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Nayak%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Swain%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Rout%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Mallik%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Agrawal%20O%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Meher%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Rao%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15471321
http://www.ncbi.nlm.nih.gov/pubmed/15471321
http://www.ncbi.nlm.nih.gov/pubmed?term=Duseja%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17542290
http://www.ncbi.nlm.nih.gov/pubmed/17542290
http://www.ncbi.nlm.nih.gov/pubmed/?term=17214273

