Faculty of Medicin

Sohag University Sohag Medical Journal

Impact of type 2 diabetes mellitus on cirrhotic
patients

Sara Kasem Abdelaal. Ali Taha Ali . Ashraf A Askar

Department of Internal Medicine, Sohag Faculty of Medicine, Sohag University,

Abstract:

Diabetes is frequent among cirrhotic patients. Hepatic encephalopathy and
hepatocellular carcinoma, ascites, renal dysfunction, and bacterial infections are all
possible complications. Diabetes is hypothesized to play a part in the advancement of
fibrosis and cirrhosis, Additionally to NAFLD, by regulating multiple critical
fibrogenesis mechanisms. Hyperglycemia is a significant predictor marker in people
with cirrhosis, indicating an increased chance of death. When diabetes mellitus (DM)
is first identified, its treatment should be incorporated into the patient's entire treatment
plan. To reduce the danger of liver failure-related consequences and slow the
advancement of chronic liver disease. End-stage renal diseaseis a frequent
consequence of patients with liver cirrhosis, which is correlated to raised mortality and
morbidity. patients with preexisting DM have a roughly doubled danger of
hepatocellular carcinoma and HCC-related death. whatever the cause of the underlying

CLD, HCC has a terrible prognosis, with a median survival of months.
Keywords: Diabetes mellitus, renal failure, liver cirrhosis, hepatic encephalopathy.

Introduction:

Diabetes is common among cirrhotic p-
atients. Hepatic encephalopathy and
hepatocellular carcinoma, ascites, renal
dysfunction, and bacterial infections ar-
e all possible complications. ¢
Hyperglycemia is a significant predict-
tor marker in people with cirrhosis, in-
dicating an increased chance of death.
Diabetes is hypothesized to play a part
in the advancement of fibrosis and cir-
rhosis, additionally to NAFLD, by regu-
lating multiple critical fibrogenesis me-
chanisms @ End-stage renal disease is a
frequent co-nsequence of patients with
liver cirr-hosis, which is correlated
to raised mo-rtality and morbidity. ¢
Acute kidney injury affects about 20-
50% among hospitalized patients with
cirrhosis. @ A typical pathway of renal
failure is active renal vasoconstriction,
which can happen even in the early

stages of the disease when routine renal
function te-sts are normal. ©

Diabetes has a negative prognostic
effect in cirrhotic patients:-

e Ascites and renal dysfunction

In patients with cirrhosis caused by hep-
atitis C, we have discovered that hype-
rglycemia is linked to the occurrence of
ascites regardless of MELD score. ©
Unfortunately, the underlying mechani-
sms are still unknown.

Furthermore, diabetic nephropathy is
frequently detected when kidney biopsy
is conducted in cirrhotic patients on the
waiting list for liver transplantation and
it is indicative of the evolution of renal
dysfunction following liver transplant-
ation”
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e Hepatic encephalopathyDiabetes
has been linked to numerable path-
ways that could cause hepatic encep-
halopathy. For starters, diabetes may
boost ammonia generation by incr-
easing type K glutaminase in the sm-
all intestine. Metformin, which decr-
eases glutaminase activity in vitro,
has been demonstrated to lessen the
incidence of cirrhosis-related hepatic
encephalopathy ®. Second, the infla-
mmatory condition linked to insulin
resistance and type 2 diabetes could
interact with cirrhosis and endoto-
xemia, both of which are linked to
encephalopathy ©. Third, as part of
autonomic neuropathy in diabetes
patients, intestinal motility impair-
ment has been documented. It may
encourage bacterial overgrowth in
the small intestine, leading to bacte-
rial translocation, which has been
linked to hepatic encephalopathy*?)

e Bacterial infections

Diabetes and cirrhosis are two dise-
ases that make you more susceptible
to bacterial infections. V). A reduced
T-cell-mediated immunological res-
ponse could explain this trait in part.
(12) Diabetic patients have an abnor-
mal neutrophil function %

e Hepatocellular carcinoma
patients with preexisting DM have a
roughly doubled danger of hepato-
cellular carcinoma and HCC-related
death®®- Surprisingly, cirrhosis is only
found in 50% of NAFLD-rela-ted HCC
patients“# It's possible that the process
of hepato-carcinogenesis in metabolic
syndrome is distinct from the
conventional mechanism in cirrhosis
Hyperinsulinemia, by upre-gulating
growth  signaling pathways and
fostering an inflammatory envir-
onment, is thought to be important to
the pathophysiological effects of dia-
betes on HCC formation. promoting
angiogenesis and activating hepatic
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progenitor ) whatever the cause of the
underlying CLD, HCC has a terrible
prognosis, with a median survival of
months. 8 There is evidence that diab-
etic patients undergoing trans-arterial
chemoembolization (TACE) are at an
elevated danger for hepatic decompen-
sation, liver abscess formation, and
prolonged acute renal failure®?).

Diagnosis of diabetes in cirrhotic
patients

Diagnosing diabetes in cirrhotic pati-
ents can be difficult. First, Fasting ser-
um glucose concentration is normal in
23 percent of persons with diabetes at
an early stage, but serum glucose levels
after a meal are more than 200 mg/L®*®

TRADITIONAL GLYCEMIC MA-
RKERS FOR cirrhotic PATIENTS
It's fair to believe that early detection
and starting therapy of DM in CLD
patients would be advantageous

e Fasting plasma glucose
The best FPG cutoff for diagnosing
DM in CLD/ESLD patients is still up
for debate According to certain stud-
ies, the sensitivity of FPG in diagno-
sing pre-diabetes and DM in high-
risk individuals was as low as 28.9%
and 55.7 percent, respectively, when
utilizing thresholds of 100-125
mg/dL and 126 mg/dL®®)

e Oral glucose tolerance test
To diagnose diabetes, the OGTT is
widely recommended. It's the best
way to find gestational diabetes, cy-
stic fibrosis-related diabetes, and
post-transplant diabetes %

e Hemoglobin Alc

Because it reflects the average blood
glucose for months, HbAlc is espe-
cially valuable as a marker for trea-
tment efficacy While HbAlc rema-ins a
helpful glycemic marker in the majority
of patients with moderate liver
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disorders, its accuracy, and validity in
patients with advanced liver diseases
are still debated. The well-known
curvilinear association between HbAlc
and erythrocyte turnover is to blame for
HbA1c's poor diagnostic performance.
This might happen in CLD/ESLD pati-
ents due to hemorrhage caused by portal
hypertension and coagulopathy. Splen-
omegaly causes hemolysis, whereas
marrow suppression and nutritional
insufficiency produce poor erythr-
opoiesis. ?Y

e Glycated proteins

GA and fructosamine are commonly
utilized to detect glycemic control, du-
ring a length of time of two to three
weeks. @?In individuals with chronic
kidney disease and/or dialysis, GA has
proven to be a particularly helpful glyc-
emic measure. GA levels are unaffected
by anemia, erythropoietin treatment, bl-
ood transfusion, or hemodialysis, unlike
HbA1c.® Disease conditions that disr-
upt protein metabolisms, predictably,
harm GA and fructosamine accuracy®®)

e Serum 1,5-anhydroglucitol

The proximal renal tubules normally
resorb the dietary monosaccharide 1,5-
anhydroglucitol (1,5-AG) in the blood.
However, when it comes to hypergly-
cemia, glucosuria prevents reabsorp-
tion. In diabetic patients, and individ-
uals at elevated danger of DM, serum
1,5-AG was discovered to be a day-to-
day glycemic marker ®4. There is proof
that in people with liver disorders, 1,5-
AG metabolism is disrupted)

PATIENTS WITH LIVER DISEA-
SES AND DIABETES: MANAGE-
MENT

The second problem in managing diab-
etes in patients with liver illnesses is to
find a safe and efficient treatment plan
for this medically complex population,
particularly those with decompensated
cirrhosis. Lifestyle modifications are
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widely acknowledged as essential in the
medical therapy of both DM and liver
disorders, When patients fail to achieve
targeted glycemic control through lifes-
tyle changes alone, antihyperglycemic
medicines are often required

e Metformin

Metformin, which is typically used as a
first-line oral medication for T2DM
because of its effectiveness ?® Several
large retrospective investigations on di-
abetic people with CLD of diverse etio-
logies have shown that those treated
with metformin have a 50%-70 percent
lower incidence of HCC - Metformin
has also been demonstrated to cut the
danger of overt hepatic encephalopathy
by 8 times by inhibiting glutaminase
activity ?®), Despite its outstanding ben-
efits in terms of morbidity and mor-
tality, metformin is frequently withd-
rawn from patients with liver problems
due to an overabundance of concern
about metformin-associated lactic acid-
osis (MALA).

e Pioglitazone

Another extensively investigated antih-
yperglycemic drug that shows promise
in the treatment of nonalcoholic steat-
ohepatitis (NASH) is the thiazolidin-
edione pioglitazone. Potential troglitaz-
one-related hepatotoxicity, rosiglitazo-
ne-related cardiovascular hazards, and
pioglitazone-related bladder malignan-
cy all lingering concerns about the long-
term safety of thiazolidinedione medic-
ation remaining a roadblock to pioglita-

zone's broad usage in clinical practice
(28)

e ¢-glucosidase inhibitors

Even though a-glucosidase inhibitors
like acarbose, voglibose, and miglitol
have limited use in the general diabetic
population because of GIT side effects
such as flatulence and diarrhea, they
deserve to be recognized as a potential
antihyperglycemic treatment in patients
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with CLD. Acarbose medication has
also been demonstrated to lower serum
ammonia levels and improve cognitive
perform-ance by favoring saccharol-
ytic, rather than proteolytic, intestinal
bacterial flora. It's a good way to treat
hyperglycemia and mild hepatic encep-
halopathy all at the same time %

e  GLP-1 receptor agonists
Because of their capacity to encourage
weight reduction and lower the danger
of hypoglycemia, GLP-1 receptor ago-
nists such as exenatide and liraglutide
are becoming a more prominent class of
incretin-based medicine as a medication
for T2DM. Several studies in diabetic
patients with hepatic steatosis found
reductions in hepatic steatosis, aminotr-
ansferase levels, and liver fibrosis score
after therapy with liraglutide. ¢

e DPP-4 inhibitors

They are weight-neutral and have a low
danger of hypoglycemia, similar to
GLP-1 receptor agonists but they have
the extra benefit of being oral. Y
Except for vildagliptin, most DPP-4
inhibitors are deemed safe in indivi-
duals with mild or moderate hepatic
impairment; nonetheless, due to limited
researches, caution is indicated in

patients with severe hepatic impairment
(32

e Sodium-glucose cotransporter-2
inhibitors

They have been shown to ameliorate
hepatic steatosis and liver fibrosis in
various animal models of NAFLD-
INASH.®3

Brief safety evidence on the use of
SGLT-2 inhibitors in cirrhotic people is
restricted due to a lack of therapeutic
expertise. However, In patients with
mild to marked liver injury, canagli-
flozin and ertugliflozin are usually
regarded safe. %

Individuals with varying degrees of
hepatic impairment can take empag-
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liflozin without changing their dosage.
According to limited data,®® however
dapagliflozin may require dose redu-
ction in people with advanced hepatic
disease ©®

e Sulfonylureas and meglitinides
Because both sulfonylureas and meglit-
inides are substantially metabolized by
the liver and are strongly bound to ser-
um proteins, people with liver disease
are more vulnerable due to lower drug
inactivation and elevated free drug
concentrations.

Specifically, meta-analyses of nume-
rous case-control studies found that
patients with T2DM who were treated
with sulfonylureas had a threefold grea-
ter risk of developing HCC. Hyperins-
ulinemia could be to blame. @7 Insulin
secretagogues should be prevented or
administered with extreme caution in
individuals with CLD/ESLD, according
to expert opinion®®)

e Insulin

Despite the growing number of antihy-
perglycemic drugs, insulin and insulin
analogs remain the best and safest
glycemic therapy for people with diab-
etes.

Even in individuals with decompens-
ated cirrhosis and marked liver injury,
they can be taken cautiously. ©9 A
primary limiting side effect is hypogly-
cemia. Cirrhosis, on the one hand, can
cause or worsen hyperinsulinemia and
insulin resistance, due to poor hepatic
gluconeogenesis and sarcopenia, cirrh-
otic individuals may have an increased
insulin response. “? These competing
modes of action, together with the GIT
symptoms that many CLD patients exp-
eriences, make it challenging to antici-
pate a patient's exogenous insulin requi-
rement on a day-to-day basis.

Data from observational studies reveal
a link between insulin therapy and the
occurrence of HCC in people with
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T2DM, similar to the situation of sulf-
onylurea. ¥
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