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Long live the Liver!
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As the new-fangled COVID-19 pandemic begins to recede,
the spectre of the old and familiar pandemic of obesity looms
large once again. Of the many diseases, obesity predisposes
to one of the most sinister albeit silent is non-alcoholic fatty
liver disease.

The recent worldwide prevalence estimates of NAFLD
are alarming to say the least. A meta-analysis published in
July 2022 estimates the NAFLD worldwide prevalence to
be 32.4% with a suggestion of a rapid increase in the past
decade [1]. The numbers in patients with diabetes are even
more unsettling. The NAFLD prevalence in patients living
with type 2 diabetes mellitus is more than twice that of the
general population. A 2019 meta-analysis pegs the preva-
lence of NAFLD in type 2 diabetes mellitus to be 55.5% [2].

Closer home, while the data may not be that extensive,
the numbers here are far from reassuring. Data on overall
prevalence of NAFLD in India is scanty—small studies
suggest that the prevalence ranges between 8 and 32% [3].
Notably, most of these studies are from the past decade and
do not take into account the temporal effects observed in
the Western data. Hence, it may be wise to assume a much
higher current prevalence of NAFLD.

In a recently published study from India, a review of elec-
tronic medical records of more than 1.5 lakh patients with
diabetes suggests that 44.48% of them have NAFLD, the
prevalence being close to 60% for males [4].

The link between NAFLD and diabetes appears to be
sinister. Insulin resistance is proposed to be a major player
in the pathogenesis of NAFLD. Increase in lipolysis, de
novo triglyceride synthesis, hepatic triglyceride uptake and
accumulation are consequences of insulin resistance which
promote NAFLD. Features of metabolic syndrome (MS) are
present in most patients with NAFLD—some authors refer
to NAFLD as the hepatic manifestation of MS [3]. The close
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association between NAFLD and other metabolic factors
explains the high prevalence of NAFLD in diabetes.

It is however interesting to study which type 2 diabe-
tes patients are likely to develop NAFLD. In a study from
Brazil, patients with diabetes and NAFLD had more obe-
sity, waist circumference, hypertriglyceridemia and ele-
vated alanine transaminases as compared to those with-
out NAFLD [5]. A large data set from Italy suggests that
patients with diabetes and NAFLD are likely to be older
and have higher age adjusted prevalence of macrovascular
complications when compared with those with diabetes but
without NAFLD [6]. Interestingly, a small study from Sri
Lanka found that patients of diabetes who had NAFLD were
younger than those without NAFLD. Increased BMI, waist
circumference and transaminitis were present in those with
NAFLD [7]. Among patients with diabetes with normal ami-
notransferases, those with NAFLD had worse HbA1lc and
higher insulin resistance than those without NAFLD [8].

In this issue, Ayaz et al. [9] studied diabetes patients with
and without hepatic steatosis. Surprisingly, they found that
glycemic status was not significantly different between the
two groups. Previous studies have reported positive correla-
tion between HbAlc and NAFLD in both diabetes patients
and those without diabetes [10, 11]. This discrepancy prob-
ably hints at the now well-known concept of type 2 diabetes
being a heterogeneous group of disorders rather than a single
disease. Novel subtypes of type 2 diabetes have now been
identified. Some of these subtypes have less insulin resist-
ance and more decrements in insulin secretion. If insulin
resistance is the underlying cause of NAFLD, the insulin
deficient subtypes may not share the burden of NAFLD
equally. More studies on subtypes of diabetes and NAFLD
would be informative.

Keeping the heterogeneity of diabetes in mind, racial fac-
tors are important in NAFLD as well. Asian Indians can
have nearly two times higher hepatic fat for the same BMI
when compared with Caucasians [12]. Petersen et al.simi-
larly reported two times higher hepatic triglyceride content
and IL-6 levels in Asian Indians as compared to Caucasians
[13]. This suggests that in our country, type 2 diabetes
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mellitus with NAFLD would be a common clinical scenario.
Not only do we, as physicians involved in diabetes care, need
to understand this in detail to better manage our patients, but
there is also a need to further characterize our diabetes clus-
ters to see if those with NAFLD emerge as a unique cluster
with distinct pathogenesis, natural history and prognosis.

Other factors in the pathogenesis of NAFLD also need
to be explored. Depletion of antioxidants such as vitamin
E, vitamin A and glutathione may lead to hepatic inflam-
mation. In this issue, Saber et al. demonstrate that in an
animal model of NAFLD, the levels of vitamin A, vitamin
E and selenium reduce significantly as compared to controls.
Other data has looked at role of hormones, such as leptin and
adiponectin, and incretins as well as intestinal microbes and
bile acids in pathophysiology of NAFLD. These and other
studies on pathophysiology are important as they provide
vital clues on developing therapeutic options for NAFLD.
Although the mainstay of NAFLD therapy continues to be
lifestyle intervention and weight reduction, several pharma-
cotherapeutic measures are now available. Vitamin E has
shown promise in therapy of non-alcoholic steatohepatitis
(NASH) in patients without diabetes [14]. Similarly, biopsy-
proven NASH appears to respond well to pioglitazones [15].
These pharmacotherapeutic measures have been shown to
be beneficial in biopsy-proven NASH, but their utility in
other milder forms of NAFLD has yet to be demonstrated.
Metformin, omega-e fatty acids, obeticholic acid and urso-
deoxycholic acids are other drugs which have shown pos-
sible benefit [16]. More recently, data on potential benefits
of diabetes medications including SGLT-2 inhibitors and
GLP-1 analogues has emerged [16]. As these drugs cause
significant weight reduction and improve glycemic control,
these findings were not unexpected. Although this data is
still evolving, semaglutide has shown improvement in cases
of biopsy-proven NASH [17]. While conclusive evidence is
awaited, it is prudent to prioritize these drugs in the treat-
ment of patients with co-existent diabetes mellitus and
NAFLD.

The silent nature of NAFLD often results in the disease
being ignored in its initial stages. However, once inflamma-
tion progresses, this disorder can lead to serious morbidity
as well as mortality. While on one hand efforts to elucidate
the pathophysiology and management aspects of NAFLD
need to be expedited, the benefits of the same cannot be
harnessed unless the awareness of this disorder grows.

Healthcare providers at all levels need to be sensitized
about the looming threat on the liver so that appropriate
advice and screening can be provided to patients. Keep-
ing obesity in check, eating a healthy diet and exercising
regularly can have myriad benefits including reduced risk of
NAFLD. As is true for other lifestyle disorders, for NAFLD,
prevention would be much better than cure.

@ Springer

References

10.

11.

12.

13.

14.

Riazi K, Azhari H, Charette JH, Underwood FE, King JA,
Afshar EE, Swain MG, Congly SE, Kaplan GG, Shaheen A-A.
The prevalence and incidence of NAFLD worldwide: a system-
atic review and meta-analysis. Lancet Gastroenterol Hepatol.
2022;7:851-61.

Younossi ZM, Golabi P, de Avila L, Paik JM, Srishord M,
Fukui N, Qiu Y, Burns L, Afendy A, Nader F. The global
epidemiology of NAFLD and NASH in patients with type 2
diabetes: a systematic review and meta-analysis. J Hepatol.
2019;71:793-801.

Duseja A, Singh SP, Saraswat VA, Acharya SK, Chawla YK,
Chowdhury S, Dhiman RK, Jayakumar RV, Madan K, Misra
SP, Mishra H, Modi SK, Muruganathan A, Saboo B, Sahay R,
Upadhyay R. Non-alcoholic fatty liver disease and metabolic
syndrome—position paper of the Indian National Association
for the Study of the Liver, Endocrine Society of India, Indian
College of Cardiology and Indian Society of Gastroenterology.
J Clin Exp Hepatol. 2015;5:51-68.

Kalra S, Das AK, Tiwaskar M, Vg MP, Singh M. Assessment
of prevalence and associated risk factors of NAFLD in people
living with diabetes in India: a retrospective, multicenter, elec-
tronic medical records based study. J Assoc Physicians India.
2022;70:11-2.

Leite NC, Salles GF, Araujo ALE, Villela-Nogueira CA, Car-
doso CRL. Prevalence and associated factors of non-alcoholic
fatty liver disease in patients with type-2 diabetes mellitus.
Liver Int. 2009;29:113-9.

Targher G, Bertolini L, Padovani R, Rodella S, Tessari R, Zenari
L, Day C, Arcaro G. Prevalence of nonalcoholic fatty liver dis-
ease and its association with cardiovascular disease among type
2 diabetic patients. Diabetes Care. 2007;30:1212-8.

Herath HMM, Kodikara I, Weerarathna TP, Liyanage G.
Prevalence and associations of non-alcoholic fatty liver dis-
ease (NAFLD) in Sri Lankan patients with type 2 diabetes:
a single center study. Diabetes Metab Syndr Clin Res Rev.
2019;13:246-50.

Portillo-Sanchez P, Bril F, Maximos M, Lomonaco R, Biernacki
D, Orsak B, Subbarayan S, Webb A, Hecht J, Cusi K. High
prevalence of nonalcoholic fatty liver disease in patients with
type 2 diabetes mellitus and normal plasma aminotransferase
levels. J Clin Endocrinol Metab. 2015;100:2231-8.

Ayaz T, Polat HB, Kilictas B. Evaluation of the reciprocal inter-
action between hepatic steatosis and type 2 diabetes: a compara-
tive analysis with respect to anti-diabetic treatment, glycemic
control, renal and hepatic function. Int J Diabetes in Developing
Countries. 2021. https://doi.org/10.1007/s13410-021-01009-4.
Masroor M, Haque Z. HbA1C as a biomarker of non-alcoholic
fatty liver disease: comparison with anthropometric parameters.
J Clin Transl Hepatol. 2021;9:15-21.

Kanwal S, Ghaffar T, Aamir AH, Usman K. Frequency of
non-alcoholic fatty liver disease in patients with type-2 dia-
betes mellitus and its associated risk factors. Pak J] Med Sci.
2021;37:1335-41.

Luthra A, Nigam P, Misra A. Metabolic correlation and man-
agement strategies of non-alcoholic fatty liver disease: an
Asian Indian perspective. Diabetes Metab Syndr Clin Res Rev.
2007;1:279-85.

Petersen KF, Dufour S, Feng J, Befroy D, Dziura J, Dalla Man C,
Cobelli C, Shulman GI. Increased prevalence of insulin resistance
and nonalcoholic fatty liver disease in Asian-Indian men. Proc
Natl Acad Sci U S A. 2006;103:18273-7.

Sanyal AJ, Chalasani N, Kowdley KV, McCullough A, Diehl
AM, Bass NM, Neuschwander-Tetri BA, Lavine JE, Tonascia


https://doi.org/10.1007/s13410-021-01009-4

International Journal of Diabetes in Developing Countries (July—September 2022) 42 (3):377-379

379

15.

16.

J, Unalp A, Van Natta M, Clark J, Brunt EM, Kleiner DE,
Hoofnagle JH, Robuck PR, NASH CRN. Pioglitazone, vitamin
E, or placebo for nonalcoholic steatohepatitis. N Engl ] Med.
2010;362:1675-85.

Cusi K, Orsak B, Bril F, Lomonaco R, Hecht J, Ortiz-Lopez C,
Tio F, Hardies J, Darland C, Musi N, Webb A, Portillo-Sanchez P.
Long-term pioglitazone treatment for patients with nonalcoholic
steatohepatitis and prediabetes or type 2 diabetes mellitus: a ran-
domized trial. Ann Intern Med. 2016;165:305-15.

Kanwal F, Shubrook JH, Younossi Z, Natarajan Y, Bugianesi E,
Rinella ME, Harrison SA, Mantzoros C, Pfotenhauer K, Klein S,

17.

Eckel RH, Kruger D, El-Serag H, Cusi K. Preparing for the NASH
epidemic: a call to action. Diabetes Care. 2021;44:2162-72.
Newsome PN, Buchholtz K, Cusi K, Linder M, Okanoue T, Ratziu
V, Sanyal AJ, Sejling A-S, Harrison SA, NN9931-4296 Investiga-
tors. A placebo-controlled trial of subcutaneous semaglutide in
nonalcoholic steatohepatitis. N Engl J Med. 2021;384:1113-24.

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Long live the Liver!
	References


