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Hepatocellular Carcinoma : Are we safe to prescribe?
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Abstract

While Type 2 Diabetes Mellitus (I2DM) has become a global epidemic over the past few decades along
with obesity and metabolic syndrome, there has been increasing evidence showing association between
Diabetes and several cancers parwcularly hepatocellular carcinoma (HCC). HCC has become a prime
cause of cancer related mortality across the globe, gaining attenwon on the potenual aetiological
tactors for carcinogenesis. Insulin resistance and hyperinsulinemia associated with T2DM is postulated
as the potenual link between HCC and DM, and concerns were raised about the role of anu-diabeuc
medicawons parwcularly insulin and insulin secretagogues in the development of HCC. Despite the
development of many anti-diabetic medications with multiple cardiovascular and renal benefits,
Sulphonylurea (SU) plays a major role in achieving a good glycemic control among DM population in
our part of the world (South-Asia) being widely used as a second line oral hypoglycemic after
Mettormin. Here, we give a briet review of literature on  SU and incident risk of HCC among diabeuc

population in order to weigh the risk vs benetfits for prescribing in pauents.
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Introduction

Worldwide there 1s an exponential rise in the
incidence as well as the mortality rate of HCC over
the past few decades with increasing burden noted in
the developing countries belonging to South-east
Asia and sub-Saharan Africa. According to the
current epidemiological data, it was declared as the
seventh commonest cancer across the globe while
securing its position as the second among the
highest cancer related death rates. The incidence of
HCC 1s highest in Asia and Africa, and China being
accounted as the country with highest number of
cases probably due to the double etfect of an
increased rate of HCC (18.3 per 100,000) as well as
due to the fact that they own the world’s biggest
population (1.4 billion). Although changes have
been noted in the incidence patterns in the regions
across the globe, even with the expanding medical
knowledge and recent advancement in modalities of
treatment the prognosis remains poor, where the

incidence rate and mortality rates are roughly being
comparable. For example; in 2018, the estimated
global incidence rate of HCC per 100,000
person-years was 9.3 while the corresponding
mortality rate was 8.5. 1"

Prevailing data on incidence of HCC in Sri Lanka are
scarce. However, as the neighboring country, Indian
data shows, age adjusted incidence rate of HCC for
men ranging from 0.7 to 7.5 and for women 0.2 to 2.2
per 100,000 population per year. 12

While excessive alcohol consumption, chronic
hepatitis B and C infection are acknowledged as
well-established risk factors for HCC, Diabetes
mellitus (DM) and metabolic syndrome also have
long been appreciated as a potential risk factor for
HCC and many other cancers wotldwide ?*. How
DM increases the risk of HCC has become a matter
of debate in the literature which is left with an answer
that 1t 1s likely to be related to the interplay between
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obesity, DM and carcinogenesis, with the underlying
insulin resistance and hyperinsulinaemia playing
critical roles. ! In a meta-analysis conducted in 2014,
it was eswmated that metabolic syndrome is
assoctated with an 81% enhanced risk of HCC. It is
also found that longer the duration of diabetes:
higher the risk of developing HCC, though the
relationship between diabetes severity and HCC risk
1s unclear. [

With growing evidence around such a debatable
topic, curiosity was raised on anti-diabetic
medications, whether they can alter the risk of
cancer particularly HCC. Indeed, several pre-clinical
in vitro as well as in vivo experimental studies have
shown such link. That is turther consolidated by
many recent research and epidemiological studies.
Treatment with insulin and insulin secretagogues
(such as sulfonylureas) will increase the risk of
incidence and progression of HCC whereas
metformin,  thiazolidinediones  (IZDs)  have
potenual protective effect U,

In contrast, the largest randomized conwolled trials
(RCTs) addressing the above question, namely,
ADOPT (A Diabetes Outcome Progression Trial)
and RECORD (Rosiglitazone Evaluated for
Cardiovascular  Outcomes and Regulawon of
Glycaemia in Diabetes), failed to demonstrate any
protecuve effect of metformin on the generason of
HCC when compared with TZDs, but further
proved the potential advantage over Sulphonylurea
(SU) (12). Thus, it remains an open topic for
discussion whether the possible risk of HCC with
SU outweighs the benefits of glycemic control it
brings out among the Type 2 DM population. In this
review we try to answer the quesson “Are we safe in
using SUs; Incident Risk of Hepatocellular
Carcinoma in Patients with Type 2 Diabetes treated
with SUs?” summarizing the available literature and
evidence.

Role of Sulphonylurea as an anti-diabetic agent

SUs as anu-diabetic agents used in the management
of T2DM are efficacious, safe, less costly thus
affordable, well tolerated, widely available, long
being used and convenient choice after Metformin.
Since the discovery in 1942, many SUs have been
developed in the modern wmes with lesser side
eftects and better safety profiles such as Glimepiride,
Glipizide, Gliclazide and Gliclazide moditied release
[MR] which are considered as second generamon
SUs. They act by enhancing the insulin secreson
trom B-cells of endocrine pancreas by blocking
adenosine wiphosphate-sensiuve potassium

channels (K, ), by binding to the Sulphonylurea
Receptor (SUR) subunit present on the B-cell plasma
membrane. They are capable of binding to a common
SUR unit on B-cells leading to closure of the K,
channels thereby inhibiting the K' eftlux. As a
consequence, cell membrane gets depolarized
facilitating influx of Ca* ions into the cytosol. This
accumulation of Ca™ ions in turn stimulate the
exocytosis of secretory vesicles storing insulin.
Because of the fact that this insulin secretion is
non-glucose-mediated, conventional SUs have been
linked with a higher risk of hypoglycaemia compared
to many other anti-diabetic medications. ¥ They are
eftective as monotherapy with glucose lowering
capacity of 1-2% reduction of glycated haemoglobin
(HbAlc) and has additive benefits with other
antidiabetic medications. The most documented
adverse effects of SUs are weight gain, symptomatic
hyponatremia, alcohol induced flushing, cholestatic
jaundice, skin rashes and blood dyscrasias other than
hypoglycemia. 23]

Apart from the major anti-diabetic eftects on the
pancreas, SUs are known to play a minor role in
insulin metabolism; reducing the hepatic uptake and
metabolic clearance of insulin, which is accompanied
by reduced ‘Glucagon’ secretion by pancreatic o-cells.
Certain SUs are capable of potentiating the glucose
uptake in skeletal muscles, thereby acting as insulin
sensitizers due to enhanced expression of GLUT-4
transporters  (Glucose Transporter type-4) and
resulting in decrement of the insulin resistance in
peripheral  tissues. Noteworthy, SUs have few
concerns with cardio-vascular satety as different SUs
have diftering pleiotropic effects; importantly certain
SUs inhibit the K, = channels on sarcolemma and
mitochondria located in cardiac myocytes, and K
channels on vascular smooth muscle cell thus leading
to impairment of ischaemic pre-conditioning (IPC), a
cardio-protective phenomenon. Glimepiride on the
othethand, is devoid of such effect but it has
anti-inflammatory, anti-oxidant and angiogenic
activity in patients with T2DM. Gliclazide is capable
of exerting haemo-vascular and anti-oxidant effects,
decreasing micro-thrombosis by partial inhibition of
platelet aggregation/adhesion, increasing vascular
endothelium fibrinolytic activity, and reducing plasma
lipid peroxide and increases erythrocyte superoxide
dismutase. In contrast, Glibenclamide 1s linked with
worsening of blood pressure, probably due to
developing insulin resistance and activation of the
sympathetic system. ['°

Sulphonylurea use in Chronic Liver Disease

There 1s paucity in evidence on SU use in liver disease.
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First generation SUs carries a high rnsk of
hypoglycemia and currently not in use worldwide. As
most of the SUs are metabolized in liver, in liver
disease, metabolism of drugs 1s affected thus
prolonging their half-life & consequently increasing
the potential for hypoglycaemia. Majority of SUs are
albumin bound, therefore in hypoalbuminemia, the
amount of free drug available in plasma is enhanced
further enhancing the hypoglycemic risk. Pawents
suffering from advanced liver disease experience
impaired defenses against hypoglycemia such as
depletion of glycogen storage, and lack of
gluconeogenesis, malnourishment, altered hepatic
drug metabolism due to alcohol making SUs
unsuitable for use.'d Thus, insulin secretagogues like
SUs are discouraged in liver failure. The use of SUs
should be restricted to lower doses and the ones with
shorter half lives in early chronic liver cell disease &
better be avoided completely in advanced liver cell
disease: Child-Pugh class C.

Diabetes, Hyperinsulinemia and Development
of Hepatocellular Carcinoma

It 1s in the second half of the nineteenth century, a
hypothesis was developed linking T2DM and
increase risk of cancer. Lawson et al. in 1986 showed
this associamon of HCC risk in DM pauents
detected incidentally in a case-conwol study which
was originally designed to unearth the possible
relationship between primary liver cancer and

prolonged exposure to anticonvulsants or
conwaceptives. ]
Subsequently, many observational studies and

systematwc reviews were able to identify this
relationship of HCC and DM. Not only the
presence of DM, but also it uncovered the
significance of durawon of hyperglycemia as a risk
moditier for HCC; longer the durasmon of DM since
the diagnosis higher the risk of developing HCC.
These observamons were congruous across many
ditferent populasons, diverse geographic areas, and
a variety of conwol groups. The linkage between
DM and perceived risk of HCC was staustically
significant even after adjusting for excesstve alcohol
use and chronic viral hepatitis; the commonest risk
factors known to be associated with HCC and
chronic liver disease. ¥

The underlying pathophysiology behind T2DM and
incident risk of HCC are multiplex and not entirely
understood so far. T2DM along with metabolic
syndrome, is swongly linked with the presence of
abdominal obesity, marked peripheral and hepatic
insulin resistance, chronic low-grade inflammawon

and enhanced oxidative stress that may in
combination will lead to the generation and
progression of HCC. These mechanisms will
promote cellular growth and proliferation, assist
angiogenesis, encourage DNA damage and result in
inhibition of cellular apoptosis. The process is aided
by the increased generation of insulin-like growth
factor 1(IGF-1); the end product of persisting
hyperinsulinemia and insulin resistance. Besides,
persistent hypernsulinemia leads to activation of
insulin  receptor  substrate-1 ~ (IRS-1), another
obligatory factor regulating multiple cytokine path-
ways thus leading to the generation of HCC. In the
literature, it is also found that insulin resistance may
alter the gut microbiota (dysbiosis), which in turn
embark on a cascade of events; generation of free
fatty acids in excess thus promoting liver fat
deposition (hepatic  steatosis); a well-recognized
association of HCC. "*1

Link between Sulphonylurea and Hepatocellular
Carcinoma

The current evidence on SU and incident risk of
HCC 1s perplexing.

In the current literature, most of the conventional
antidiabetic agents and insulin were assessed with
regard to the nisk modification in HCC following the
discovery of DM and HCC association. A\ systematic
review & network meta-analysis by Zhou, Y.-Y. et al.
observed an association of Metformin with
significantly reduced nsk of HCC (usk ratio [RR]
0.49, 95% CI 0.25-0.97), whereas insulin (RR=2.44,
95% CI 1.10- 5.56) was associated with an increased
risk. They recognized Metformin as the best
anti-diabetic medication for the prevention of HCC
in order of preference compared to others. ¥

Another Systematic review and meta-analysis by
Singh, Siddharth et al. found that metformin use can
reduce the incidence of HCC by 50% (n=8 studies;
OR 0.50,95%CI0.34-0.73), while SU use 1s associated
with 62% increased risk of HCC (n=8 studies; OR
1.62,95%CI1.16-2.24) while 161% increase of
incidence of HCC with imsulin use (n=7,
OR 2.61, 95% CI 1.46-4.65).

However, they faled to demonstrate any sk
modification with TZDs (n=4; OR 0.54, 95% CI
0.28-1.02). They drew a conclusion that all the
available anti-diabetic medications may alter the risk
of HCC in patients with DM, though eftect of each
drug should be interpreted with caution according to
the inherent properties of each drug class in cancer-
prevention.*!)
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Mettormin 1s an insulin-sensitizing anti-diabetic
medication which reduces the resistance at target
tissues and currently being used worldwide as the
most preferred 1st line agent for glycemic control in
T2DM population. The main effect of Mettormin 1s
to reduce the hepatic gluconeogenesis and
glycogenolysis  while increasing the insulin
stimulated skeletal muscle uptake of glucose
through the activation of AMP-acuvated protein
kinase (AMPK). Metformin suppresses the fatty acid
oxidation and reduces the triglyceride levels finally
leading to reducton of hyperinsulinemia, reducson
of hepatic insulin resistance and steatosis improving
liver enzymes. This will help the patient to have a
neuwal weight gain or possibly rewarded with a
modest weight reduction compared to the significant
gain of weight noted with insulin or insulin
secretagogues, a highly undesirable side effect of
these agents due to the raised levels of insulin.
Cunha V, et al. performed a systematic review
specifically targeting Metformin comparing with

other antidiabetic medicamons, which further
consolidated the above findings. %
A comprehensive  systemawc  review  and

meta-analysis by Arvind, Ashwini et al. compared
use of TZDs, SUs, alpha-glucosidase inhibitors and
meglinnides as the 2nd line anw-diabewc agent in the
management of T2DM and risk modification of
HCC. They discovered the fact that TZDs are
assoctated with reduced risk of HCC thus witnessing
a protecuwve effect as in the case with metformin,
particularly among Asians. On the opposite,
alpha-glucosidase inhibitors and SUs were linked
with modest but significantly enhanced risk of
HCC. &

TZDs are peroxisome  proliferator-activated
receptor-y (PPAR-y) agonists, acts by enhancing
insulin sensiwvity. They are capable of down
triggering carcinogenic pathway by inhibiang cell
proliferason and neo-angiogenesis, also promoting
apoptosis, cell cycle arrest and cellular
differenwawon. P The beneficial effect of TZDs
was further proved in a rewospecuve cohort study in
diabetic patients with chronic hepatias B infection in
Hong Kong, which showed an arcuate relationship
between HbAlc and liver related morbidity where
higher the baseline HbAlc, higher the risk of
developing liver-related morbidity. In this study,
once again it was evident that insulin and SUs were
linked with a higher risk of liver-related morbidity
while use of Metformin, aspirin/clopidogrel, statins
and ACFEIs/ARBs swere linked with a reduced
perceived risk of liver related morbidity. 4

In a nationwide, nested, case-control study done in
South Korea (2003-2012) among patients with new
onset diabetes (analysis was done with 241 HCC cases
and 1205 controls), in contrast to those who were
never exposed to SUs, the ones treated with SUs had
a 1.7-fold escalated risk of incident HCC. Here, the
individual SUs were analyzed in detail which showed
that exclusive use of Glimepiride and Glibenclamide
being associated with a signiticantly enhanced risk of
HCC (AOR=1.89, 95% CI=1.02-347 and
AOR=3.37, 95% CI=1.06-10.70, respectively) in
compatison to those who never used. This eftect was
not noted among exclusive Gliclazide users.
(OR=2.04, 95% CI=0.75-5.52). It was imputed to
the fact that gliclazide, in addition to the glucose
lowering eftect, 1s capable of scavenging the free
radicals thus acting as an anti-oxidant and protecting
the cellular environment against the oxidative
risk. 2

Several studies focusing on the individual SUs are
available in the literature highlighting the importance
of independent effect of each on the development of
HCC. A retrospective analysis between Gliclazide and
Glimepiride done by Lee J-Y et al in 2016 found a
protective eftect of Gliclazide with a significantly
decreased risk of HCC [odds ratio (OR): 0.29; 95%
confidence interval (CI): 0.15-0.58; P < 0.001}
compared with Glimepiride in patients with chronic
liver cell disease. I

This was turther recognized in a large Chinese cohort
study by Yang et al. where ever-use of Gliclazide or
Glibenclamide was discovered to have a dose
dependent lower risk of cancer by 35%. (27) Another
case-control study by Monami et al. proved that
treatment with Gliclazide for more than three years
was linked with a lowered risk of carcinoma (OR:
0.40; P = 0.004),while Glibenclamide was linked
with an enhanced carcinoma nsk (OR: 2.62;
P = 0.009). &

Thus, evidence for SUs in enhancing the risk of HCC
remains controversial. They increase the insulin
secretion thereby either directly or indirectly increase
IGF-1 activity leading to abnormal stimulation of
multiple cellular signaling cascades, exaggerating cell
growth, proliferation and metabolism. However, their
beneficial eftects in the management of DM esp. in
our part of the world remains enormous due to the
cost eftectiveness, availability and patient preference.
Hence, we need to take an individualized approach
weighing the risk vs benefits: with careful selection of
appropriate SUs considering the pharmacokinetic
properties of each of them.
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Table 1 : Summary of the findings from the literature on risk of HCC and anu-diabesc medicawons

Studies

Design

Conclusion

Zhou, Y.-Y.

et al. P

Singh, Siddharth

et al. P!

Cunha, Victor

etal. 4

Arvind, Ashwini

et al. &

Yip, Terry
Cheuk-Fung

et al. B

Lee, Ji-Yeon

et al.

Lee, J-Y et al. !

Yang, Xilin
et al. &7

Monami, Matteo

et al. ¥

Systematic review and

network meta-analysis

Systematic review and

meta-analysis

Systematic review

Meta-analysis

Retrospective-cohort

study

Case-conwol study

Comparauve study

Cohort study

Case-conwol study

Metformin and TZDs have beneficial eftects on
HCC incidence.
Insulin and SUs may be associated with higher

risk.

In parwcularly western population, Mettormin
use may be associated with lower risk of HCC
whereas SUs and insulin use may be associated

with higher risk.

Metformin was associated with reduced risk of
HCC.

TZD use was associated with reduced HCC
incidence in Asians. Alpha-glucosidase inhibitor
or SU use was associated with modestly
increased HCC risk.

TZD use is assoctated with a lower risk of
liver-related events in diabewc patients with
Chronic hepatitis B.

The association between the use of SUs and risk
of HCC was different according to the type of
SU. Glimepiride was associated with a
significantly elevated risk while no such

associamon with gliclazide.

Gliclazide 1s associated with a lower incidence

of HCC compared with glimepiride.

Use of gliclazide and glibenclamide <was
associated with reduced cancer risk in a

dose-dependent manner.

Long-term use of SUs could have ditferenual
effects on the risk of cancer. Metformin and
gliclazide were associated with a significant
reducton in the risk whereas glibenclamide was

associated with increased risk.
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Conclusion

SUs are being widely used in this part of the world,
mostly due to the low cost and availability seconding
only to Metformin. The doubts on the eftect of
oncogenesis esp. regarding HCC are being raised
compared to the anw-diabewc medications which
reduce nsulin resistance, although with a worldwide
rise in incidence of HCC during the recent past. The
current evidence is inconclusive to label SUs as
‘carcinogenic’; hence further research is warranted to
shed some light on this matter. The effectiveness of
SUs should not be overlooked and be considered as
a safe opwon esp. Gliclazide for optimal glycaemic
conwol which will prevent the long-term morbidity
and mortality related to T2DM.
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