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Serum HbA1C —a Marker for Lung Cancer?
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ABSTRACT
Background :

Lung cancer is a leading cause of mortality in both
developed and developing countries. Current focus in
most of the researches especially regarding early and
definitive diagnosis.

Serum HbA1C is a non invasive blood
investigation, widely used in patients of Diabetes; it is
freelyavailable and is cost effective.

Aim:

To assess the association between serum HbA1C
and lung cancer and to evaluate if it's increase is a risk
factor for development of Lung Cancer.

Material And Method :

It is a hospital based observational case control
study conducted on 100 patients, who were included as
per the inclusion and exclusion criteria and undergone
thorough clinical examination and laboratory
investigations.

These patients were followed up for one year.
Conclusion :

= The study showed that there was statistically

significant difference in mean serum HbA1C
level (6.56% in lung cancer group and 5.56% in
control group).

= Themean HbALC level was higher in non small

cell lung cancer group (6.78%) as compared to
small cell carcinoma (5.99%), although it was
not statistically significant

INTRODUCTION

Lung cancer is one of the most common and
dreaded malignancy worldwide and is a leading cause of

cancer-related deaths’. It is responsible for more cancer-
related deaths than breast cancer, colon cancer and
prostate cancer combined”’. Predominantly a disease of
the elderly’ the average age of newly diagnosed lung
cancer patients is around 60 years®. It is slightly more
common in males than in females®. although the trend
appears to be changing now The male and female ratio of
>6:1in1973 has changed to 1.5:1 in 2008’

Although smoking remains the principal cause of
lung cancer worldwide® only 10% of smokers develop
lung cancer, thus genetic, occupational and dietary risk
factors also appear to play an important role in its
pathogenesis’. The other risk factors include, passive
smoking, exposure to environmental pollutants,
occupational exposure to chemicals and to the natural
radioactive gas radon®. Genetic predisposition, especially
polymorphisms of the tumor suppressor genes and the
allelic variants of the genes involved in detoxification, are
implicated in the susceptibilitytothe disease™.

Despite advances in treatment, the prognosis
remains poor, with only 15% of patients surviving > 5 yr
from time of diagnosis. For patients with stage 1V
(metastatic) disease, the 5-yr overall survival rate is < 1%.
Improving survival requires focusing attention on
smoking cessation, early detection, and research into the
genetic profile of lung tumors and developing novel
forms of therapy”.

Glycated hemoglobin (HbA1C) is formed by a
post- translational, non- enzymatic, substrate-
concentration dependent irreversible process of
combination of aldehyde group of glucose and other
hexoses with the amino-terminal valine of the a-chain of
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hemoglobin®® and reflects the 3 month average
endogenous exposure to glucose including postprandial
spikes in the blood glucose level, and has low intra
individual variability, particularly in persons without
diabetes. These characteristics contribute to the
superiority of glycated hemoglobin over fasting glucose
for long-term macrovascular risk stratification. The
estimation of HbALC has provided a dependable method
of assessing glycemic control in diabetics. This method
has been extensively validated in diabetics as a reliable,
inexpensive and non-manipulable parameter®.

Alarge number of kinetic studies have revealed that
glycemia in the recent past influences the Hb A1C values
more than the remote past. Thus, mean blood glucose of
past 1 month, 2 months and 3 months contributes 50%,
40% and 10% respectivelyto the final result™.

There are only a very few relevant epidemiological
studies regarding association of serum HbA1C and risk of
development of lung cancers. In view of the above, this
study was planned to assess serum HbALC levelsin lung
cancer patients and to compare it with the levels of
HbA1C in normal population.

MATERIALAND METHOD

It is a hospital based observational case control
study conducted on 100 patients (fifty cases of lung
cancer and fifty healthy controls) who visited the
department of medicine and medical oncology at SMS
hospital and were included as per the inclusion and
exclusion criteria and undergone thorough clinical
examinationand laboratory investigations.

These patients were followed up for one year.
INCLUSION CRITERIA

Histopathologically proven new and o

treatment patients of lung cancer.

Patients of all age groups and both sexes.

Lung cancer of any stage.

Patients willing to provide informed consent.
EXCLUSION CRITERIA

Patients suffering from other cancers along

with lung cancer.

Patients ontreatment for diabetes.

Patients taking drugs other than anti diabetic

drugs which could affect the HbA1C levels:

= Drugs causing falsely low levels of HbA1C: -

Dapsone, Ribavirin, ART, Trimethoprime-
Sulfamethoxazole, Hydroxyurea, low dose
Aspirin

= Drugs causing falsely high HbA1C levels-

High dose Aspirin, chronic opioid abuse

Patients with the following medical conditions
were excluded:

- Associated with falsely increased HbA1C
levels : uremia, Iron DeficiencyAnemia,
Vitamin B12 deficiency, Hyperbilirubinemia,
Alcoholism

- Associated with falsely decreased HbA1C
levels: sickle cell disease, Thalassemia, Acute
and chronic blood loss, Hypertriglyceridemia,
ChronicLiver Disease.

Patients unwilling or unable to give informed
consent.

Statistical analysis

Statistical analysis was done using continues data,
summarized in form of mean and SD. The difference in
continuous data was analyzed using student'st test.

Data was expressed in form of proportions. The
difference in proportion was analyzed using chi square
test. Odd's ratio for diabetes mellitus as a risk factor for
lung carcinoma was found out by 2x2 table. 95%
confidence interval of odd's ratio was also calculated. The
level of significance was kept 95% for all statistical
analysis.

RESULT
= The study showed that there was statistically
significant difference in mean serum HbA1C
level (6.56% in lung cancer group and 5.56% in
control group)
TABLE 1: Comparison of mean HbA1C level in Lung
cancer and control groups

Group N | Mean HbA1C| Std, Deviation
()

Lung Cancer Group| 50 6.56 1.79

Control Group 50 5.56 0.61

HbA1C level in study groups

6.56

6.6

6.4

62

HBALC {%)

5.8

5.6

5.4

5.2

Lung cancer Contrel

FIGURE § HBALC levels in Jung cancer patieats and in contral pogmlagion
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= Out of 50 cases in lung cancer group 20 (40%)
cases had raised (> 6.56%) HbALC and in
control group only 2 (4%) subjects had raised
HbA1C (6.5%)

Table 2: Distribution of study subjects according to
their HbA1C status

Lung cancer group| Control group| Grand Total
HbA1LC -
N Yo N %o N Yo
<6.5 30 60 48 90 78 78
= 6.5 20 40 2 4 22 | 22
Grand Total] 50 100 50 100 100 | 100

HbA1C status of study groups
60

50 -
40

30 - ) - HHBALC = 6.5
20 #HEALC < 6.5

No.of subjects

10 -

0

rr—

Lung cancer Control

FIGURE 2: Number if patients having high HbAIC levels
levels in lung cancer group and in control population

DISCUSSION

There are various studies showing association of
cancers and serum glycosylated hemoglobin (HbA1C).
However, the number of studies investigating the
association between lung cancer and HbA1C are limited.

Our study indicates that there may be an increased
cancer risk associated with HbA1C levels more than 6%,
i.e.in those with moderately elevated HbALC levels
(6%—6.9%), -which is below the accepted guidelines for
the diagnosis of diabetes.

It may be possible that hyperglycemia and
hyperinsulinemia together may contribute to the
association between type 2 diabetes and cancer through
the following mechanisms:

Glucose, through its action on production of insulin
and insulin-like growth factor (IGF)-1 may enhance tumor
development by stimulating cell proliferation and by
inhibiting apoptosis™®*.

Insulin enhances the stimulatory effects of growth
hormone on IGF-I synthesis, and also increases IGF-I
bioactivity by down-regulating the synthesis of IGF-
binding proteins-1and-2".

Bothinsulinand IGF-1 are involved in the synthesis
and circulating levels of sex steroids and sex hormone-
binding globulin and thus may also specifically increase
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the risk of hormone-responsive cancers such as breast and
endometrial cancers'’.

Several prospective studies support the role of IGF-
I on the development of prostate™* colorectal®* and pre

menopausal breast”™* cancers.

The significantly increased risk for respiratory
cancers observed among the subjects having elevated
glucose levels was slightly unexpected, since previous
studies reporting results on diabetes and/or impaired
glucosetolerance and lung cancer have indicated onlynon
significant weakly positive associations”* and even
inverse associations”*. Our findings are unlikely to be
explained by tobacco smoking, as the analysis based on
nonsmokers showed similar results. The increased risk
observed may be due to elevated levels of IGF-I, as Yu et
al.” has also previously reported a strong positive
association between circulating IGF-1 and lung cancer.
However, our study has the following limitations:

The main limitation of this study is the lack of
anthropometric data. As being overweight is a known risk
factor for both impaired glucose tolerance and diabetes as
well as for several cancers, the increased risks observed
for these cancers may be due to excess body weight or
obesity rather than elevated glucose levels per se.

The short follow-up time is a second limitation of
this study, because with such a short time interval between
HbA1C estimation and diagnosis of malignancy, we
could not restrict the analyses to the cases diagnosed at
least 2 years after the HbALC test to eliminate subjects
with undetected disease at the time of the blood test.
Therefore, we could not exclude the possibility that
undiagnosed cancer at the time of the HbA1C test might
have led to elevated glucose levels.

Astudy by ZHANG et al. noted considerable increase
in HbA1C levels in lung cancer patient. The average
serum HbALC in their population was 6.11% in the
control group and 7.00% in the lung cancer group. They
also observed that serum HbA1C in lung cancer patients
was higher compared to the cut-off HbA1C level of >
6.5% in the American Diabetes Association Clinical
Practice Recommendations for the diagnosis of diabetes.

Another study by Travier et al observed, that amongst
the 634 cancer cases incidence was greater in persons with
HbA1C levels of 6% or above thanin persons with normal
levels of HbA1C, and for lung cancers he found a
significantly increased risk of 2.27 (95% Confidence
Interval[CI]: 1.34-3.86) for the participants having
moderately elevated(6-6.5%) HbALC levels and a non
significant increased risk of 1.58 (95% CI: 0.77-3.26) for
the participants having highly elevated (> 7%) HbA1C
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levels as compared with persons having normal (< 6%)
HbALC levels.
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