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Abstract

Background & Summary: The liver is essential and crucial in regulat
carbohydrate metabolism and Gluconeogenesis. Its normal function is necessary
maintaining glucose levels in the blood and supplying energy to organs. Sew
hormones, including insulin, glucagon, growth hormone, cortisol, and catecholami
contribute to the regulation of glucose metabolism by the liver. This leading role of
liver in glucose homeostasis gives us a clue to the pathogenesis of glucose intolerance
Diabetes in liver diseases. There is a strong correlation between diabetes mellitus ¢
liver diseases: several glucose metabolism alterations are commonly found in subjc
with chronic liver disease. The pathogenesis of impaired glucose metabolism dur
chronic liver disease has not yet been fully understood.

Objective: The current study's objective was to determine the frequency of Diab
mellitus in chronic liver patients.

Methodology: It was a descriptive study. A total of 89 samples from patients u
chronic liver disease were collected from the tertiary care Hospital of Lahore. 5 (
blood samples were drawn from the anti-cubital vein according to proper phlebotc
protocol and then dispensed in a vial with anticoagulant sodium fluoride for gluc
estimation and a vial with anticoagulant EDTA for HbA Ic.

Results: Out of these 89 samples, 49 (55.1 %) were males & 40 (44.9%) u
Females. According to our results, the frequency of present Diabetes in chronic ki
patients is 61.8%.

Conclusion: This study concluded that the frequency of Diabetes in chronic L
patients is 61.8%, which is statistically significant. Early analysis of Diabettes, ¢
HbA Ic levels, can be utilized as a preventive measure for glycemic control.
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INTRODUCTION

Diabetes and chronic liver disease are two frequently
occurring and linked conditions that seem to worsen
each other. The global occurrence of these diseases is
increasing, and individuals with Diabetes are at a
significantly higher risk for developing liver disease. (1)
Many people with liver disease also face the additional
health challenge of Diabetes. (2) Some experts believe
that this combination may be primarily caused by liver
damage, leading to inadequate insulin absorption. (3)
Factors such as cancer treatment drugs that raise blood
sugar levels, long-term malnutrition, and chronic liver
diseases can all play a role in causing insulin resistance
and abnormal glucose metabolism. Gluconeogenesis is
a process that occurs in the liver that regulates glucose
metabolism. (33) Its proper functioning is required to
stabilize blood glucose levels and provide energy to
organs. Insulin, glucagon, growth hormone, cortisol,
and catecholamine are hormones that help the liver
regulate glucose metabolism. The liver's central function
in glucose homeostasis provides insight into the etiology
of glucose intolerance or Diabetes in liver disorders.
Diabetes mellitus and liver disease have a close
relationship: In those with chronic liver disease, there
are several changes in their glucose metabolism. The
cause of poor glucose metabolism in chronic liver
disease is unknown; more clinical and experimental
research is needed to clarify this issue. The average
metabolic equilibrium of glucose is disrupted in those
with liver disease. Insulin and its counter-regulatory
hormones, such as glucagon, have a significant target
in the liver, and both hormones are involved in glucose
homeostasis in diseases including glucose intolerance,
hyperglycemia, and glucose. (34). There is limited
information on the frequency of Diabetes in those with
chronic liver disease, so the current study aims to
investigate this issue further.

1.1. Background and Rationale

Biological and lifestyle factors closely related to liver
and Diabetes. The liver is the main target organ
affected by diabetes mellitus, inducing regeneration
and fibrosis because of peripheral insulin resistance. (4)
Unfortunately, diabetes mellitus and chronic liver
disease share a set of risk factors that are reflected in
their contemporary increasing trend. (5) Diabetes and
its complications are the cause of significant costs to
societies and health care systems, and by expending

health care resources on the management of Diabetes
alone, we may fail to save those with other combined
chronic debilitating and life-threatening comorbidities
such as chronic liver disease. Therefore, the increasing
prevalence of Diabetes and chronic liver disease
mandates an early, cheap, and cost-effective preventive
strategy, interventional, and therapeutic approach.
This approach takes the justified initiatives not only to
manage the consequences on the liver in patients with
Diabetes mellitus resulting in chronic liver disease but
also to endeavor the symptomatic improvement of the
leading risk factor of Diabetes in patients with chronic
liver disease. (6) Epidemiological studies are required
to highlight the significance of these interactions and
could guide the potential therapeutic strategies and
healthcare programs to control the increasing burden
of the dual association. (7) In Thailand, early studies
have shown the rising trend of association between
chronic liver disease and Diabetes. (8) However, the
issue is still under-investigated with a meagre rate of
various associations and various underlying chronic
liver disease etiologies. At the moment, there is a
scarcity of comprehensive epidemiological studies that
investigated the coexistence of Diabetes in chronic liver
disease patients in a large number of study samples
with different severities of chronic liver disease
etiologies. (9) The Global Burden of Diseases is
alarming concerning the twin issue of Diabetes and
liver cirrhosis in Thailand. (10) While the mortality
rate of liver cirrhosis has been gradually reduced in the
past 25 years due to several preventive strategies, the
percentage and mortality rate in diabetes-related liver
cirrhosis have increased. (11) Nearly 9,000 deaths were
reported compared with no deaths 25 years ago. (12)
Clearly, the increased twin prevalence of Diabetes and
liver cirrhosis-related mortality in Thailand is out of
control, and these dual morbidities demand refocused
prevention and aggressive intervention. Since this
coexistence is linked to etiologies, we may take a policy
that the management of these chronic diseases could
be significantly improved by multi-disciplinary
management of Diabetes, liver cirrhosis, and a
combination of abstinence from tobacco, excessive
alcohol, and weight loss programs, as well as cancer
surveillance and vaccination for infection control.
Thus, the clinical implications demand that we bridge
the gap, defining the extent of dual prevalence and its
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associated factors to guide proper prevention and
treatment programs. (13)

Now that a chronic condition which may promote the
association has been detected, therapeutic agents for
Diabetes and other conditions that encourage Diabetes
might contribute to the setting. Also, the economic
burden is minimal, as encouraging people to abstain
from tobacco, alcohol, diet, and increased physical
activity can prevent these conditions. Moreover, until
now, the study's truancy has excluded many patients
affected by thalassemia disease and subsequent heart
failure before assessing to find out the associations. A
time has come in Thailand to identify the actual
number, percentage, and factors linked to concomitant
Diabetes in patients with chronic liver disease affected
by varied etiologies of chronic liver disease to take
actions and strategies to prevent and attenuate the
initiation and progression of the disorders. The
patients that have Refractory ascites & Diabetes show
1- & 2- year percentages & the ratio of survival was
32% % and 18%, respectively. On the other hand, the
survival rate of sufferers with refractory ascites was
about 62% & 58%, respectively. A study was also
conducted with those who were suffering from liver
cirrhosis, and HCC & Diabetes were found in those
patients. (35) This study was performed on 643
patients, of which 173 were with type 2 diabetes & out
of 650 patients, 620 were without any Diabetes. In
these patients, the CLD was not found at the time of
registration. However, 10 years later, in a cohort study,
the HCC & NALD were considerably higher in DM
patients correlated with none- diabetic patients. The
hazard was two times greater & alcoholic liver disease,
viral hepatitis &  demographic  factors  were
independent. (36) This study was intense because many
people participated in it. Still, it was criticized because
it consisted of entire men ( 98%) by the veteran's
affairs department & HCC, Type 2 DM & chronic
liver disease were not verified biochemically &
histopathological. (37) This study was conducted in
Sweden, where approximately 90% of people had type
2 diabetes, according to the national diabetic register.
The sufferers of type 2 DM were compared to 5
individuals than the general population, which was
related to age, sex & country in a cohort study.

In a study, 406 770 diabetic people & 2 033 850
healthy individuals participated in this research, of
which 21 596 934 remained person-years. The

occurrence of HCC, DM, liver cirrhosis, liver failure,
or death was due to liver disease during this research.
(38) This cohort study was conducted on about 240
cirrhotic patients, & Diabetes was found to be
hyperglycemia. On the other hand, a group of 411
non-cirrhotic patients of the same age were admitted
to the hospital in the same period. Diabetes was
found to be more considerable in cirrhotic patients
(40 of 240, 16.7%) as compared to none cirrhotic
patients. (39) The prevalence of cirrhosis was high in
patients before Diabetes. There were 18% of cases in
which Diabetes existed first. In the cirrhotic group,
Diabetes was maturity-onset with hyperglycemia, low
glycosuria & absence of vascular significance (40).
According to this study, NFLD occurred in 72.4% of
care hospitals in Pakistan & we evaluated these type 2
DM patients. In another type of research, 51% of DM
patients had NFLD & was held in urban areas of
Pakistan. According to another research conducted in
rural areas of Sri Lanka & according to this research
NFLD was found to be high & 18% of people survived
this. Another study was conducted in urban regions in
which high frequency examined about 32.6%
investigated. Research shows that the prevalence of
NELD is higher & is a global epidemic in South Asia.
(38) This study was conducted in July 2002; the first
time HCV was linked to Diabetes in this case-control
study. This study shows that HCV-positive cirrhotic
patients that had Diabetes were about 21% more than
those that were HBV positive 12% cirrhotic patients.
(41) But the main thing was that 4.2% of diabetic
patients were with HCV & 1.6% were with HBV. HBV
conveyance & HCV disclosure rates are critical &
meaningful in Pakistan. The HBV carrier rate is 8_10
& HCV carrier rate is 13 16 with a 4% ratio,
respectively.

The primary goal of this research was to explain the
connection between Diabetes and chronic liver disease
with HCV & HBV. (41) According to a current study,
HCV infection is linked with type 2 DM & its
development & this DM is more familiar in chronic
liver patients. Patients who have already suffered from
HCV increase the risk of type 2 DM. According to a
recent survey in which 1084 people participated, the age
group was between 44 and 65. Another study was
conducted in Taiwan in which 4958 people were under
the age of 40 in which DM was not found, but seven
years later, in 474 patients, Diabetes was found. The
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ratio of anti- HCV was about 14.3% & the ratio of
HBsAg was about 7.5 & 8.6, where the seronegative
individual was type 2 DM in the entire study. (42)

1.2. Scope and Significance

The current study aims to investigate the frequency of
diabetes mellitus in patients with chronic liver diseases,
focusing on the Indian population. The total number
of cases may be included in further research or
reviewed for one category separately. Diabetes mellitus
is commonly recognized in the elderly; here, we will
include patients aged 20 to 90 years for evidence of
Diabetes after hepatic abnormalities. As a study
population, males predominated over females in the
institution. Women who suffer from liver diseases are
more conscious about their health and go to the
hospital for regular check-ups and appropriate
treatment. Diabetes mellitus and chronic liver diseases
have a bi-directional relationship. Not only does
Diabetes affect the progression of liver diseases, both
metabolic and viral-induced, but specific liver diseases
also affect insulin sensitivity and carbohydrate
metabolism, leading to Diabetes.

There is a definite relationship between liver diseases
and diabetes mellitus, which plays a specific role in the
progression and treatment of such patients. Although
there are corroborative pieces of research stating an
association between diabetes and liver diseases, the
actual extent of such findings from Indian studies is yet
to be researched.

Several articles on liver diseases and Diabetes have
been published; however, a scarcity of articles studying
such frequencies in the Indian population is noted.
Additionally, studies on hepatitis C virus infection
provide a composite picture based on the dual effect of
both diseases. This systematic review and meta-analysis,
therefore, provide strong evidence for the association
of Diabetes with chronic liver disease, cirrhosis of the
liver, hepatocellular carcinoma, chronic hepatitis C
infection, and primary biliary cirrhosis. This study is
significant in providing practical guidance to
gastroenterologists and healthcare providers in treating
liver disease in patients with Diabetes. It is also
valuable for public health, as it will improve the quality
of clinical and healthcare practices in managing
Diabetes in the elderly. This could be beneficial to
developing and low-income countries that do not have
a good public health policy. It provides an impetus for
healthcare researchers to evaluate and examine the

magnitude of liver disease among people with Diabetes
in an elderly study population. A tool helps assess
hepatic function against a score of Diabetes and liver
disease, either independent health score or in
combination for a population that usually presents to
the public health service with common lifestyle-related
diseases.

2. Pathophysiology of Diabetes Mellitus and Chronic
Liver Disease

The pathophysiological changes involved in diabetes
mellitus and chronic liver diseases are complex.
Diabetes mellitus is characterized by insulin resistance,
a pathology that is closely linked to the onset and
worsening of chronic liver diseases. (14) Both
conditions have derangements in systemic glucose and
fatty acid metabolism; thus, they may alter each other's
course, leading to hepatic dysfunction and extrahepatic
disorders. (15) Decreased glucagon synthesis and
increased glucose uptake by peripheral tissues are the
main targets of Diabetes if liver function tests are
standard. In contrast, if liver tests are altered,
hypoalbuminemia and disturbances of glycosuria
excretion are essential. (16) No less critical are
metabolic disturbances of lipids. In both conditions,
cholesterol synthesis and transformation blocks occur,
forming atherogenic products that significantly
increase low-density lipoproteins. (17)

The most common extrahepatic complications that
affect chronic liver patients relate to metabolic
disturbances, such as fluid and electrolyte retention, as
well as glucose and sterol metabolism dysregulation
leading to non-wcirrhotic  hyperglycemic  state,
nonalcoholic steatohepatitis and atherosclerosis. (18)
Insulin resistance is one of the pathogenetic
mechanisms in the development of chronic liver
diseases, and chronic liver diseases may lead to glucose
intolerance and an increased incidence of Diabetes
mellitus. (19) It is well known that glucose uptake in
hemocytes and adipocytes decreases in the presence of
liver toxicity. Lower glycogen synthase activity in the
liver decreases glycogen storage and triggers insulin
resistance. (20)

2.1. Diabetes Mellitus

"Diabetes" usually refers to Diabetes Mellitus (DM), a
group of metabolic pathologies characterized by
chronic hyperglycemia deriving from defects in insulin
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secretion and action. (21) DM can be classified into
four major categories, namely Type 1 Diabetes, Type 2
Diabetes, other specific types caused by monogenic
defects, other specific types caused by diseases of the
exocrine pancreas, and gestational Diabetes (GDM),
which occurs during pregnancy. Type 1 Diabetes is a
chronic immunological disease when the patient's
immune system gradually eradicates pancreatic beta-
cells. This ultimately leads to total insulin deficiency
due to insufficient insulin secretion and plasma
insulin. Conversely, the pathogenesis of Type 2
Diabetes (T2D) is characterized by a combination of
insulin secretion and insulin resistance impairment,
leading to an overall reduction of the efficacy of
glucose metabolism. Most cases of Diabetes belong to
this type, which is by far the most common one, and
develop slowly over years. (22) Eventually, impaired
glucose metabolism leads to the development of
hyperglycemia-related symptoms, and the patient
finally undergoes a formal diagnosis of the disease.
Another form of Diabetes may relate to genetic
conditions such as maturity-onset Diabetes of the
young. (23)

2.2. Chronic Liver Disease

Chronic liver disease has multiple etiologies, the most
common of which is viral hepatitis. Given its
importance, we will dedicate this discussion to its
focus. Hepatitis B and C viruses affect more than 300
million individuals worldwide, leading to cumulative
cases of cirrhosis and hepatocellular carcinoma.
Hepatitis C is seen in 57.2% of cases, while hepatitis B
is responsible for 37.6% of such cases. In about 6-25%
of individuals, the infection resolves spontaneously,
and these individuals become chronic carriers of the
infection. Viral hepatitis can be diagnosed based on
serologic testing, virologic testing, or liver biopsy.
Other chronic liver diseases include alcoholic liver
disease and nonalcoholic fatty liver disease. A bilirubin
by-product is transferred via the bloodstream to the
liver; however, if the liver does not function properly,
bilirubin accumulates in the skin and eyes, resulting in
jaundice. Therefore, A poorly functioning liver leads to
internal and external bleeding. (24)

3. Epidemiology of Diabetes Mellitus and Chronic
Liver Disease

The global prevalence of Diabetes mellitus has been
increasing, corresponding to rising trends of obesity
and metabolic disease worldwide. Geographically, the
highest prevalence of Diabetes is in the WHO Region
of the Americas and the lowest in the Eastern
Mediterranean Region. Demographically, the global
prevalence of Diabetes is higher in urban areas than in
rural areas and has been increasing at a higher rate in
low- and middle-income countries than in high-income
countries while decreasing in some high-income
countries. By age group, diabetes prevalence increases
with age. By sex, the global prevalence is similar
between men and women but varies with age, with a
higher prevalence in women than in men in the 55-74
age group. Chronic liver disease (CLD) is defined by
evidence of liver inflammation for at least six months,
which can lead to fibrosis, cirrhosis, and even
hepatocellular carcinoma. CLD can be caused by
hepatitis B and C virus infections, heavy alcohol
consumption, nonalcoholic fatty liver disease, and
other liver toxicants or infections after that,
complicating  untreated  gestational = Diabetes.
Complications affecting quality of life, such as hepatic
encephalopathy, can happen at any level of disease
severity. CLD equally affects men and women and is
more frequent among individuals of Asian ethnicity.
Nonalcoholic  fatty  liver  disease/nonalcoholic
steatohepatitis is the most common cause of CLD
globally, and many patients with NAFLD/NASH
equally have or will develop type 2 diabetes. Persons
with Diabetes also have an increased likelihood of liver
fibrosis progression and mortality. However, the exact
prevalence of NASH among the general population is
mainly unknown, pointing to this link as potentially
worth further investigation. (25)

3.1. Global Prevalence of Diabetes Mellitus

In 2021, diabetes reported  in
approximately 537 million adults worldwide, and this
number is expected to further increase to 643 million
by 2030 and 783 million by 2045. (26) It is among the
top ten leading causes of death. In 2021, it is estimated
that 1 in 11 adults worldwide (20-79 vears) will live
with Diabetes. However, there is a marked variation in
the prevalence, ranging from 33.3% in the Republic of
Nauru to 4.0% in New Zealand. A country can have a

mellitus  was
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high prevalence of Diabetes either due to a large
number of diabetics, as in the case of China, or due to
a small population size, as seen in Nauru.
Approximately 80% of instances of known Diabetes
occur in low- and middle-income countries. The global
healthcare expenditure due to Diabetes was estimated
to be US $845 billion in 2019. Diabetes leads to
significant complications such as coronary heart
disease, blindness, end-stage renal disease, and lower-
extremity amputations. (27)

3.2. Prevalence of Chronic Liver Disease

Chronic liver diseases are increasing worldwide due to
several risk factors and unhealthy lifestyle habits. Heavy
alcohol consumption, chronic viral hepatitis, metabolic
syndrome, and particularly the so-called nonalcoholic
fatty liver disease, tobacco smoking, and genetic and
environmental factors are the main factors that could
contribute to the determination of chronic liver
disease. (28) Significant geographic variations in liver
disease prevalence and aetiology exist. Environmental
factors and lifestyle are closely related to the cause of
chronic liver diseases. Healthcare access also influences
the incidence of liver diseases in various geographic
regions. Viral hepatitis is frequently contracted during
infancy through the consumption of contaminated
food and water or blood transfusions, poorly sterilized
syringes, lack of hygiene, and being in unhygienic or
crowded places. These data support the need to inform
the public and implement therapeutic and preventive
strategies to improve their access to healthcare, educate
people about the dangers of exposure to hepatotropic
viruses, regular and moderate alcohol intake, and
adopt a healthy lifestyle to avoid developing chronic
liver diseases and associated disorders, including
diabetes mellitus. Interestingly, some risk factors also
contribute to the progression of Diabetes. This
mechanism, called multiple metabolic diseases, could
undoubtedly lead to an increase in the prevalence of
Diabetes, such as chronic liver disease involving tissue
fibrosis and cirrhosis. Given the increasing incidence
of Diabetes alone and in combination with liver
diseases and the burden of these two diseases in
healthcare, this is an area for continued research. The
global epidemiology of chronic liver disease is
presented in a meta-analysis and summarized by each
continent and type of liver disease. (29)

3.3. Co-occurrence of Diabetes Mellitus and Chronic
Liver Disease

Historical studies of patients with chronic liver disease
diagnosis have reported that the mean prevalence of
T2DM in these individuals was as high as 31%. Still,
other studies have reported changes in plasma
glycaemia. The importance of this dual diagnosis is
rooted in risk factors common to T2DM and chronic
liver disease, such as adiposity, adipose tissue
inflammation, and insulin resistance. Insulin resistance
leads to hyperinsulinemia, but the liver maintains
normoglycemia; thus, blood glucose levels remain
standard for some time while hyperinsulinemia
continues. During this phase, when the pancreas is
slightly overworked, compensating for resistance,
fasting glucose levels are not dramatically elevated, and
chronic liver injury also has less advanced fibrosis.
Fibrosis worsens when the pancreas can no longer
produce enough insulin to resist hepatic glucose
production; thus, fasting blood glucose levels become
elevated. This can easily be managed by diet and
lifestyle changes alone. (30)

Regardless of aetiology, the co-occurrence of T2ZDM
and chronic liver disease has a significant impact on
the progression and management of both conditions.
T2DM is an independent risk factor for the
progression of fibrosis. At the same time, NAFLD
predicts poor glycemic control, leading to a more rapid
requirement for insulin or other glycemic control
agents. Perhaps of most significance is that the
presence of T2DM in individuals with chronic liver
disease often necessitates a lower glycemic target, less
use of fructoserich sweeteners, severe dietary
restrictions, and avoidance of large alcoholic beverages
than typically recommended, leaving patients
intolerant  of  existing  guideline-recommended
treatments for their liver disease. This is particularly
pertinent for PCOS patients, where avoidance of
dietary sugars that can markedly increase hepatic
lipogenesis in all
recommended. (31)

chronic liver diseases is

4. MATERIAL AND METHODS:

4.1 Study design: Cross-sectional study.

4.2  Duration of study: 3-4 months after the approval
of synopsis.

4.3 Study setting: This study was carried out in the
pathology department of Azra Naheed Medical
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College, Lahore.
4.4 Sampling
technique.

4.5 Study population: Patients with chronic liver
disease from GIT ward of tertiary care Hospital Lahore.
4.6 Sample size: A total of 89 cases of chronic liver
disease were included in this study.

4.7 Inclusion Criteria Gender:

»  Male and female.

»  Age 14-75 years

»  Diagnosed cases of chronic liver disease.

technique: Convenient sampling

4.8 Exclusion Criteria

»  Patients with acute-stage liver disease

»  Patients having comorbidity (other associated
disease) Hemolyzed samples

4.9 DATA COLLECTION PROCEDURE

The questionnaire was designed as a data collection
tool to collect information from CLD patients. The
questionnaire comprised patients' demographic data,
such as name, age, gender, clinical features, detailed
history, and other results.

Detailed clinical history and investigations were carried
out and recorded.

5 CC blood samples were drawn from the anti-cubital
vein according to proper phlebotomy protocol and
then dispensed in a vial with anticoagulant sodium
fluoride for glucose estimation and a vial with
anticoagulant EDTA for HbAlc.

Vials and correctly filled request forms will be labelled.
The following tests were done:

> Fasting plasma glucose: by Enzyme colorimetric
Glucose oxidase - peroxidase (GOD-PAP) method.

> 2-hour postprandial plasma glucose level: by
Enzyme colorimetric GOD-PAP method.

> HbA1C: by fast ion exchange resin separation
method.

(It has now been recommended as a diagnostic and
screening tool for Diabetes (26.5) & and Diabetes
(5.7-6.4) by the 2010 American Diabetes Association
(ADA).

DIAGNOSTIC CRITERIA FOR DIABETES:

Fasting glucose level >126mg/dl

2hour postprandial glucose level > 200mg/dl
Impaired fasting glucose level 110-126mg/dl
HbA1C 6.5% or over

Age, gender, Diabetes mellitus, glucose levels
Frequency.

4.10 STATISTICAL DATA ANALYSIS:

Data was entered and analyzed using SPSS software
(version 20.2). + was calculated for quantitative
variables such as age—qualitative variables were
described using frequencies and analyzed using chi-

YVVVVYY

square.

5. RESULTS:

It was a descriptive study that conducted in a hospital.
A total of 89 samples of Diabetes in chronic liver
patients were collected. Out of these samples, 49 (55.1
%) were males. Of the 40 (44.9%) samples, 89 were
Females. According to our results, the frequency of
present Diabetes in chronic liver patients is 61.8%.

Table 1: Gender distribution among patients of CLD

Gender No. Patients Valid Percent
Valid Male 49 55.1%
Female 40 44.9%
Total 89 100.0%
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Gender Distribution

60
50
40
30
20

10

®m Male ™ Female

Figure 1: Gender distribution among patients of CLD

This frequency table describes the frequency of males this table total, 89 patients are recorded; males are 49
and females with valid and cumulative percentages. In (61.8%) and females are 40 (44.9%).

Table 2: Distribution of Diabetes among patients of CLD

Diabetes status Frequency Percent

Valid Absent 34 38.2%
Present 55 61.8%
Total 89 100.0%

Frequency of Diabetic Patients

100
90
80
70
60

89
50 45
40
30 20 22
20
0
1

W Prediabetic ® Diabetic ™ Normal mTotal

Figure 2: Frequency of Diabetic patients
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Figure 3: Frequency of Type of Diabetes among Diabetic patients

This table shows the percentage of diabetic and non-

diabetic patients out of 49 (55. %1) male patients, 27 had
Diabetes, and 22 were non-diabetic. Similarly, in a total of

Table 3: Frequency of Diabetes among CLD patients.

40 (44.9%) female patients, 28 were diabetic and 12 were
non diabetic.

Diabetic Total
Absent Present
Gender Male 22 27 49%
Female 12 28 40%
Total 34 55 89%
6. DISCUSSION: patients. This study shows that most DM was high in

The study was conducted on about 229 Japanese
patients who were infected by hepatitis C infection;
27.7% had liver cirrhosis, and 8.9% had chronic active
hepatitis. The 17.5% were Diabetes as correlated to
5.3% in the restraint community. (43) This study
agrees that it was conducted on 354 patients, of which
98 are diabetic. Three hundred eighty-two capable
patients were followed for 6 years in this study & 110
were living in the last. This study shows a larger
mortality ratio of Diabetes that was increased due to
HCC over Cancer & liver disease. (44) This study is in
agreement with what was conducted in Denmark. This
study shows the result that the prevalence of Hepatic
cellular carcinoma was high in males & females (4.0,
95% CI: 3.5-4.6) with type 2 Diabetes mellitus DM
compared with the general population. (45) The study
is in agreement with the recent research held on 465

patients with hepatic cellular carcinoma compared to
the average ratio (31.2% vs 12.7%, OR 3.12 95% CI:
2.224.43). This DM was analyzed before the
happening of Hepatic cellular carcinoma in 84% of
trials & an average duration of 181.4mo. The above
data indicate that DM may be the risk factor in severe
cirrhosis, chronic liver & HCC patients. (46) This
study is in agreement with the Verona study conducted
on more than 7000 individuals who were undergoing
type 2 Diabetes Mellitus & the threat of mortality every
5 years were 2.52% higher than (CI 1.96-3.2) in the
typical community. (47)

Many studies indicate that type 2 DM may play a
crucial part in the occurrence of liver disease, liver
cirrhosis, Hepatic cellular carcinoma & liver cancer.
(48,49). The study agrees that it was conducted in Agha
Khan Hospital Karachi in 2008_2013. In this study, the
individual was diagnosed with type 2 Diabetes Mellitus
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& NFLD was also found through ultrasound in an
adult. This study shows that 146 NFLD patients have
been diagnosed with type 2 DM out of 203 patients
(719 percent). The NFLD was linked with
Dyslipidemia (OR 2.38, 95 percent CI 1.06-5.34, p =
0.035), higher LDL (OR 1.02, 95 percent CI 1.01-1.03,
p = 0.003), H bAlc (OR1.27, 95 percent CI 0.97-1.68,
p = 0.045), and the diastolic blood pressure was about
(OR 1.05, 95 percent CI 1.01-1.10). (50)

So, all the above data shows 71.9 percent of Diabetes in
NFLD patients. (Multiplicative analysis). (51)

6.1. Clinical Implications and Management Strategies
The presence of Diabetes mellitus in a patient with
liver disease, either chronic liver disease or cirrhosis,
has relevant clinical and therapeutic implications. (22)
On the one hand, diabetes mellitus may contribute to
a more severe metabolic or cardiovascular complication
of liver disease by acting as a second hepatotoxic hit.
On the other hand, the presence of liver disease and
hepatic impairment increases the safety profile of the
anti-hyperglycemic, glycemia-lowering agents. All of
these aspects imply the need for a patienttailored
integrated approach that takes into account the
coexistence of two independent and manageable
conditions: diabetes mellitus and chronic liver
disease/cirrhosis. All these suggestions support the
paradigm that "one size does not fit all, not in diabetes,
nor in hepatic complications of metabolic or
atherogenic liver disease." There are patients with
Diabetes and chronic liver disease who are at low or
high risk for ultimately developing chronic
complications of the former, and early-onset ones at
that, for which diabetes mellitus is indeed an
established risk factor. (25)

Practical management strategies and clinical
implications of the present results reflect an established
necessity for interdisciplinary care, focusing in-depth
on examining the liver of all type 2 diabetic patients
and of complications, including the prevalence of
nonalcoholic fatty liver disease and non-invasive
evaluation for liver fibrosis. (15) The management of
diabetic patients with suspected or confirmed chronic
liver disease would indeed benefit from early detection
of complications, with a significant reduction in
progression and increased patient global prognosis.
Challenges still to be tackled from a public health
point of view can be derived from these same

implications  since  daily clinical  practice is
unfortunately rtemote from these suggestions.
Management of concomitant co-occurring conditions
such as diabetes mellitus and chronic liver disease
should elevate the healthcare providers' responsibility
and systematize their recurring investigative actions in
exploring both entities.

6.2. Impact of Diabetes Mellitus on Chronic Liver
Disease

Diabetes mellitus (DM) and decreased hepatic glucose
production resulting from hypo-insulinemia cause
chronically abnormal glycogen blood levels of
hyperglycemia or hypoglycemia. The liver is a vital
target organ in patients with DM for acute and chronic
complications. In patients with chronic liver disease
(CLD), closely related to liver fibrosis progression,
glucose metabolism disorders can also be seen due to
deterioration of hepatic glycogen storage. Moreover, it
was found that glucose metabolism was more
challenging to regulate as the severity of the liver
disease increased. Fatty liver, hepatic steatosis-related
fibrosis, cirrhotic liver, and hepatocellular carcinoma
are closely related to the interaction of DM and CLD.
In patients with Diabetes, several adverse health
outcomes are possible. DM is associated with a
significant increase in overall morbidity and mortality,
as  well as increased complications during
hospitalization in patients with cirrhosis. Additionally,
other liver-related morbidity, such as variceal bleeding,
acute kidney injury, other transplants, and end-stage
liver disease, was reported to increase in patients with

chronic liver disease (CLD) and DM. (32)

6.3. Treatment Approaches and Challenges

It should be noted, however, that the possible risks of
dual treatment have to be balanced by the magnitude
of the expected benefit. Clinical management of
Diabetes in a person with NAFLD must be based on
the recently released clinical practice guidelines for the
management of NAFLD/NASH. A multifactorial
approach to improve liver and cardiac outcomes is best
for treating NAFLD in T2DM or metabolic syndrome.
It is well accepted that lifestyle interventions, such as
nutritional changes and reduction of body weight, as a
consequence, body fat and lean body mass, and
increasing physical activity are cornerstones for treating

patients with NAFLD/NASH.
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Apart from potential issues arising around drug-drug
interactions  during  prolonged  polypharmacy,
adherence to treatment plans might be an additional
obstacle to overcome. Despite the introduction of a
plethora of glucose- and lipid-lowering drugs, a high
proportion of individuals with NAFLD-related
Diabetes still do not receive adequate disease control
and have a significant residual risk for developing
diabetes complications. To surmount these treatment
challenges, pan-disciplinary, patient-centered, and
ideally, personalized treatment management by a multi-
professional team could provide optimal efficacy.
Similarly, lifestyle changes aimed at reducing total and
visceral adiposity, improving insulin sensitivity, and
normalizing glucose metabolism are of paramount
importance. This review will discuss the proposed
mechanisms that may help T2DM management with
this attitude regarding state of the art for the
population. Also, the potential of therapeutic drug
targeting to counteract hyperactivity in T2DM with
underlying  NAFLD will be discussed, involving
perspectives from preclinical research and the clinical
side.

7. Conclusion and Future Directions

Diabetes mellitus (DM) and chronic liver diseases
(CLD) have a bidirectional relationship. The co-
occurrence of these two dramatically affects
management, treatment outcomes, and survival. There
is an urgent need to explore DM in patients with CLD
for timely, comprehensive management and treatment.
Further research in this area should focus on
prospective multinational, multicenter cohort studies
from the LC patients in various decompensated stages
to evaluate the longterm natural history of type 2
diabetes mellitus (T2ZDM) in patients with CLD with
HBV and HCV infection and to discover if any
additional cofactor plays a role in the occurrence of
T2DM. There is also a need for research on T2DM in
LC patients with cryptogenic CLD.

Practical Recommendations

The objectives were to summarize the interrelation
between two critical fatal diseases and their anatomy.
We recommend following the guidelines for
monitoring and treating patients who are or are going
to be diabetic. Additionally, awareness of comorbid
diseases and evaluation of the severity of such diseases,

especially liver diseases, is essential in making protocols
to prevent these risks regularly. It is recommended that
physicians, diabetologists, and gastroenterologists
should be more involved in integrative care. The
impact of this "double burden" of Diabetes and CLD
spans from laboratory and radiological evaluation to an
integrated  multi-platform  of  etiopathogenesis,
addressing access and barriers to care based on a
multidirectional model with the patients as the pivot.
Future work should aim to personalize patient care and
generate robust evidence to enable better clinical
management of these individuals. With the call for
much-needed policy change, CLD can no longer
continue to lurk in diabetes care and make the diabetic
landscape more aggressive. This will provide a broader
perspective into the dimensions of shared care and an
integrated approach. This is a prerequisite to limit the
dual burden in the current era. There is a need for
expert discussion, including every genetic panorama
led by the planner. The findings suggest an unmet
need for education and research into the interrelation
of liver disease and T2DM. The management of such
patients needs to be evidence-based for optimal health
outcomes and resource use. Our findings highlight the
need for prospectively designed, adequately powered,
methodologically rigorous national and multinational
research studies to investigate patterns, prevalence, and
management of liver disease in patients with T2DM, as
well as T2ZDM in patients with underlying chronic liver
disease. Our findings emphasize the need for more
research in this area. The implications of this
bidirectional relationship between liver diseases and
Diabetes can be farreaching and may significantly
impact healthcare resource utilization. A synergy
among hepatologists and diabetologists to conduct
further research and for the industry to develop
evidence-based guidelines in the future is the need of
the hour. Active research is needed to maintain a
global healthcare database on diabetes-liver disease
comorbidity, including epidemiology, etiological
associations, drug safety and benefitrisk analyses,
therapeutic options, optimal targets, and guidelines for
best clinical practice. A prophylactic approach and
screening for Diabetes among CLD patients has taken
a back seat and needs to be revisited. This pattern's
clinical and therapeutic implications remain unclear
and warrant further investigation.
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8. Potential Areas for Further Research

The literature review showed a shortage of
contemporary data about Diabetes mellitus in patients
with chronic liver disease. The most significant
potential area for future research would be to perform
multicenter studies combining primary and secondary
care patients to accrue representative data on prevalent
diabetes mellitus and incident diabetes mellitus.
Because diabetes mellitus has been shown to impact
the clinical outcome of patients with nonalcoholic fatty
liver disease, future studies could concentrate on the
longterm consequences of patients with Diabetes
mellitus in the presence of other chronic liver diseases.
While the shared comorbidity and progression
between type 2 diabetes and nonalcoholic fatty liver
disease is increasingly recognized, there is currently an
unmet need for prospective studies using structured
treatment algorithms targeting both  metabolic
characteristics with Diabetes, the underlying liver
disease, and the combined disease simultaneously (or
in sequence) to optimize clinical outcomes.

The group suggested that future research focus on
evaluating the effect of lifestyle changes and structured
patient education to improve treatment outcomes.
Additional studies are needed to understand the
pathophysiological interactions between the insulin-
resistant state in affected patients. Besides the issue of
Diabetes and chronic liver disease progression, future
studies could also concentrate on the socio-economic
implications of living with both diseases, the impact of
comorbid chronic liver disease on diabetes-related
micro- and macrovascular complications, and liver
cancer risk and prognosis in patients with type 1 and
type 2 diabetes.

REFERENCES:

Targher G, Lonardo A, Byrne CD. Nonalcoholic fatty
liver disease and chronic vascular complications
of  Diabetes  mellitus.  Nature
endocrinology. 2018 Feb;14(2):99-114.

Williams R. Global challenges in liver disease.
Hepatology. 2006 Sep;44(3):521-6.

Mohamed ], Nafizah AN, Zariyantey AH, Budin S.
Mechanisms of diabetessinduced liver damage:
the role of oxidative stress and inflammation.
Sultan Qaboos university medical journal. 2016

May;16(2):e132.

reviews

Kolb H, Martin S. Environmental/lifestyle factors in
the pathogenesis and prevention of type 2
diabetes. BMC medicine. 2017 Dec;15:1-1.

Williams KH, Shackel NA, Gorrell MD, McLennan
SV, Twigg SM. Diabetes and nonalcoholic fatty
liver disease: a pathogenic duo. Endocrine
reviews. 2013 Feb 1;34(1):84-129.

Caspersen CJ, Thomas GD, Boseman LA, Beckles GL,
Albright AL. Aging, Diabetes, and the public
health system in the United States. American
journal of public health. 2012 Aug;102(8):1482-
917.

Mueser KT, editor. Integrated treatment for dual
disorders: A guide to effective practice. Guilford
Press; 2003 Apr 25.

Wong MC, Huang JL, George ], Huang J, Leung C,
Eslam M, Chan HL, Ng SC. The changing
epidemiology of liver diseases in the Asia-Pacific
region. Nature reviews Gastroenterology &
hepatology. 2019 Jan;16(1):57-73.

Bellentani S, Tiribelli C, Saccoccio G, Sodde M, Fratti
N, De Martin C, Christianini G. Prevalence of
chronic liver disease in the general population of
northern Italy: the Dionysos Study. Hepatology.
1994 Dec;20(6):1442-9.

Wong MC, Huang JL, George ], Huang J, Leung C,
Eslam M, Chan HL, Ng SC. The changing
epidemiology of liver diseases in the Asia-Pacific
region. Nature reviews Gastroenterology &
hepatology. 2019 Jan;16(1):57-73.

Danpanichkul P, Ng CH, Muthiah MD, Duangsonk K,
Yong JN, Tan DJ, Lim WH, Wong ZY, Syn N,
Tsusumi T, Takahashi H. The silent burden of
nonalcoholic fatty liver disease in the elderly: a
global burden of disease analysis. Alimentary
Pharmacology & Therapeutics. 2023
Nov;58(10):1062-74.

Hoyert DL, Kung HC, Smith BL. Deaths: preliminary
data for 2003. National vital statistics reports.
2005 Feb 28;53(15):1-48.

Chalisarapong W. HYPERTENSION IN THAILAND:
BURDEN AND CHALLENGES IN ITS
CONTROL.

Fujii H, Kawada N, Japan Study Group of Nafld (JSG-
NAFLD). The role of insulin resistance and
Diabetes in nonalcoholic fatty liver disease.
International journal of molecular sciences.

2020 May 29;21(11):3863.

https:thermsr.com

| Rehman et al., 2025 |

Page 902



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 3, Issue 3, 2025

Bondy PK. Some metabolic abnormalities in liver
disease. The American Journal of Medicine.
1958 Mar 1;24(3):428-36.

TC NK. A Clinical Study of Oral Glucose Tolerance
Test in Chronic Liver Disease (Doctoral
dissertation, Rajiv Gandhi University of Health
Sciences (India)).

Hermida N, Balligand JL. Low-density lipoprotein-
cholesterol-induced endothelial dysfunction and
oxidative stress: the role of statins. Antioxidants
& redox signaling. 2014 Mar 10;20(8):1216-37.

Center S. Comparison and Contrast of Human and
Companion Animal Metabolic Lipid
Hepatopathies: NAFLD/NASH Versus the
Feline Hepatic Lipidosis Syndrome. Companion
Animal Nutrition Summit.:55.

Kawaguchi T, Taniguchi E, Itou M, Sakata M, Sumie
S, Sata M. Insulin resistance and chronic liver
disease. World journal of hepatology. 2011 May
5;3(5):99.

Zhang Y, Luo ], Zhu T, Zhang X, Jin M, Jiao L, Meng
F, Figueiredo-Silva C, Hong Y, Zhou Q. Dietary
chromium could improve growth, antioxidant
capacity, chromium accumulation in tissues and
expression of genes involved into glucose and
lipid metabolism in juvenile mud crab Scylla
paramamosain. Aquaculture Reports. 2022 Apr
1;23:101088.

American Diabetes Association. Diagnosis and
classification of Diabetes mellitus. Diabetes care.
2010 Jan 1;33(Supplement_1):S62-9.

Watkins PJ. ABC of Diabetes. London: BM]
publishing group; 2003.

Olivier P. DEEP CHARACTERIZATION AND
IDENTIFICATION OF NEW BIOMARKERS
OF PARTIAL REMISSION IN PEDIATRIC
PATIENTS WITH NEW-ONSET TYPE 1
DIABETES.

Vilstrup H, Amodio P, Bajaj ], Cordoba ], Ferenci P,
Mullen KD, Weissenborn K, Wong P. Hepatic
encephalopathy in chronic liver disease: 2014
Practice Guideline by the American Association
for the Study of Liver Diseases and the European
Association for the Study of the Liver.
Hepatology. 2014 Aug;60(2):715-35.

Liu J, Ren ZH, Qiang H, Wu ], Shen M, Zhang L, Lyu
J. Trends in the incidence of Diabetes mellitus:
results from the Global Burden of Disease Study
2017 and implications for Diabetes mellitus
prevention. BMC public health. 2020 Dec;20:1-
2.

Yameny AA. Diabetes Mellitus Overview 2024. Journal
of Bioscience and Applied Research. 2024 Sep
28;10(3):641-5.

Yen FS, Wei JC, Shih YH, Hsu CC, Hwu CM. The
risk of nephropathy, retinopathy, and leg
amputation in patients with Diabetes and
hypertension: a nationwide, population-based
retrospective  cohort study.  Frontiers in
Endocrinology. 2021 Nov 18;12:756189.

Rayyan YM, Tayyem RF. Nonalcoholic fatty liver
disease and associated dietary and lifestyle risk
factors. Diabetes & Metabolic Syndrome:
Clinical Research & Reviews. 2018 Jul
1;12(4):569-75.

Zhang X, Goh GB, Chan WK, Wong GL, Fan ]G, Seto
WK, Huang YH, Lin HC, Lee IC, Lee HW, Kim
SU. Unbhealthy lifestyle habits and physical
inactivity ~among  Asian  patients  with
nonalcoholic  fatty  liver  disease.  Liver
International. 2020 Nov;40(11):2719-31.

Younossi ZM, Stepanova M, Younossi Y, Golabi P,
Mishra A, Rafiq N, Henry L. Epidemiology of
chronic liver diseases in the USA in the past
three decades. Gut. 2020 Mar 1;69(3):564-8.

Leite NC, Salles GF, Araujo AL, Villela-Nogueira CA,
Cardoso CR. Prevalence and associated factors
of nonalcoholic fatty liver disease in patients
with  type-2  diabetes  mellitus.  Liver
international. 2009 Jan;29(1):113-9.

Vyawahare NS, Gawali VB. HYPOGLYCEMIC
ACTIVITY PROFILE OF POLYHERBAL
FORMULATION (PF) AND POTENTIATION
OF HYPOGLYCEMIC EFFECT  OF
METFORMIN IN RODENTS.

Angulo P. GI epidemiology: nonalcoholic fatty liver
disease. Alimentary pharmacology &
therapeutics. 2007 Apr;25(8):883-9.

Browning JD, Szczepaniak LS, Dobbins R, Nuremberg
P, Horton JD, Cohen JC, Grundy SM, Hobbs
HH. Prevalence of hepatic steatosis in an urban
population in the United States: impact of
ethnicity. Hepatology. 2004 Dec;40(6):1387-95.

https:thermsr.com

| Rehman et al., 2025 |

Page 903



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 3, Issue 3, 2025

Anty R, Gelsi E, Giudicelli ], Mariné-Barjoan E, Gual
P, Benzaken S, Saint-Paul MC, Sadoul JL, Huet
PM, Tran A. Glucose
hypoadiponectinemia are already present in lean
patients with chronic hepatitis C infected with
genotype non-3 viruses. European journal of
gastroenterology &  hepatology. 2007 Aug
1;19(8):671-7

Flores-Rendon AR, GonzilezGonzalez JA, Garcia-
Compean D, Maldonado-Garza HJ, Garza-
Galindo AA. Model for end stage of liver disease
(MELD) is better than the Child-Pugh score for
predicting in-hospital mortality related to
esophageal variceal bleeding. Annals of
Hepatology. 2008;7(3):230-4.

Garcia-Tsao  G. Bacterial infections in cirrhosis:
treatment and  prophylaxis.  Journal  of
hepatology. 2005 Apr 1;42(1):S85-92.

Karvellas CJ, Pink F, McPhail M, Austin M, Auzinger
G, Bernal W, Sizer E, Kutsogiannis D],
Eltringham I, Wendon JA. Bacteremia, acute
physiology and chronic health evaluation II and
modified end stage liver disease are independent
predictors of mortality in critically il
nontransplanted patients with acute on chronic
liver failure. Critical care medicine. 2010 Jan
1;38(1):121-6.

Hou MC, Lin HC, Liu TT, Kuo BI, Lee FY, Chang FY,
Lee SD. Antibiotic prophylaxis after endoscopic
therapy prevents rebleeding in acute variceal
hemorrhage: a randomized trial. Hepatology.
2004 Mar;39(3):746-53.

Durand F, Valla D. Assessment of the prognosis of
cirrhosis: Child-Pugh versus MELD. Journal of
hepatology. 2005 Apr 1;42(1):S100-7.

Hoek JB, Pastorino JG. Ethanol, oxidative stress, and
cytokine-induced liver cell injury. Alcohol. 2002
May 1;27(1):63-8.

Jonsson JR, Moschen AR, Hickman IJ, Richardson
MM, Kaser S, Clouston AD, Powell EE, Tilg H.
Adiponectin and its receptors in patients with
chronic hepatitis C. Journal of hepatology. 2005
Dec 1;43(6):929-36.

Hourigan LF, Macdonald GA, Purdie D, Whitehall
VH, Shorthouse C, Clouston A, Powell EE.
Fibrosis in chronic hepatitis C correlates
significantly with body mass index and

steatosis. Hepatology. 1999 Apr;29(4):1215-9.

intolerance and

Lang CH, Fan ], Wojnar MM, Vary TC, Cooney R.
Role of central IL-1 in regulating peripheral IGF-
I during endotoxemia and sepsis. American
Journal of Physiology-Regulatory, Integrative and
Comparative Physiology. 1998 Apr
1;274(4):R956-62.

Mooney RA, Senn ], Cameron S, Inamdar N, Boivin
LM, Shang Y, Furlanetto RW. Suppressors of
cytokine signaling-1 and-6 associate with and
inhibit the insulin receptor: a potential
mechanism  for cytokine-mediated insulin
resistance. Journal of Biological Chemistry. 2001
Jul 13;276(28):25889-93.

Veldt BJ, Chen W, Heathcote E], Wedemeyer H,
Reichen J, Hofmann WP, de Knegt R], Zeuzem
S, Manns MP, Hansen BE, Schalm SW. Increased
risk of hepatocellular carcinoma among patients
with hepatitis C cirrhosis and diabetes mellitus.
Hepatology. 2008 Jun;47(6):1856-62.

Chalasani N, Gorski JC, Asghar MS, Asghar A,
Foresman B, Hall SD, Crabb DW. Hepatic
cytochrome P450 2E1 activity in non-diabetic
patients with nonalcoholic  steatohepatitis.
Hepatology. 2003 Mar 1;37(3):544-50.

Greco AV, Mingrone G, Mari A, Capristo E, Manco
M, Gasbarrini G. Mechanisms of
hyperinsulinaemia in Child's disease grade B
liver cirrhosis investigated in free living
conditions. Gut. 2002 Dec 1;51(6):870-5.

Tellez-Avila FI, SanchezAvila F, Garcia-Saenz-de-Sicilia
M, ChavezTapia NC, Franco-Guzman AM,
Lopez-Arce G, Cerda-Contreras E, Uribe M.
Prevalence of metabolic syndrome, obesity and
diabetes type 2 in cryptogenic cirrhosis. World
journal of gastroenterology: WJG. 2008 Aug
8;14(30):4771.

Valera A, Rodriguez-Gil JE, Yun ]S, Mcgrane MM,

Hanson RW, Bosch F. Glucose metabolism
in transgenic mice containing a chimeric P-
enolpyruvate carboxykinase/bovine growth

hormone gene. The FASEB journal. 1993
Jun;7(9):791-800.

https:thermsr.com

| Rehman et al., 2025 |

Page 904



