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Abstract

AIM: To prospectively investigate serum CA 19-9 levels
in type 2 diabetic patients in comparison with age- and
gender-matched control subjects.

METHODS: We recorded duration of diabetes and
examined fasting glucose levels, HbA1lc levels and
serum CA 19-9 levels in 76 type 2 diabetic patients and
76 controls. Abdominal CT was performed in order to
eliminate abdominal malignancy in the diabetic and
control groups.

RESULTS: The average CA 19-9 level was 46.0 £ 22.4
U/mL for diabetic patients whereas it was 9.97 + 7.1
U/mL for the control group (P < 0.001 ). Regression
analysis showed a positive correlation between diabetes
and CA 19-9 independent from age, gender, glucose
level and HbAlc level (¢ = 8.8, 7 < 001 ). Two of the
diabetic patients were excluded from the study because
of abdominal malignancy shown by CT at the initial
evaluation. For all patients, abdominal CT showed no
pancreatic abnormalities.

CONCLUSION: CA 19-9 is a tumor-associated antigen,
which is elevated in pancreatic, upper gastrointestinal
tract, ovarian hepatocellular, and colorectal cancers, as
well as in inflammatory conditions of the hepatobiliary
system, biliary obstruction and in thyroid diseases.
Diabetes has been claimed to be a risk factor for
pancreatic cancer, which is increasing its incidence and
has one of the lowest survival rates of all cancers. CA
19-9 is used in the diagnosis of pancreatic cancer but is
also a marker of pancreatic tissue damage that might

be caused by diabetes. We propose that a higher cut-
off value of CA 19-9 should be used in diabetics to
differentiate benign and malignant pancreatic disease,
and subtle elevations of CA 19-9 in diabetics should
be considered as the indication of exocrine pancreatic
dysfunction.

© 2007 WJG. All rights reserved.

Key words: CA 19-9; Diabetes mellitus; Chronic pancrea-
titis

Uygur-Bayramigli O, Dabak R, Orbay E, Dolapcioglu C, Sar-
gin M, Kilicoglu G, Giileryizli Y, Mayadagh A. Type 2 diabe-
tes mellitus and CA 19-9 levels. World J Gastroentero/ 2007;
13(40): 5357-5359

http://www.wjgnet.com/1007-9327/13/5357.asp

INTRODUCTION

CA 19-9 is a tumor-associated antigen that was originally
defined by a monoclonal antibody produced by a hybridoma
prepared from murine spleen cells immunized with a human
colorectal cancer cell line. CA 19-9 is elevated in pancre-
atic cancers, in cancers of the upper gastrointestinal tract,
in ovarian cancer, hepatocellular cancer, colorectal cancer,
as well as in inflammatory conditions of the hepatobiliary
system and in thyroid diseases'. It may also be elevated in
malignant and benign cases of biliary obstruction”.

Diabetes has been claimed to be a risk factor for pan-
creatic cancer, which is increasing its incidence and has
one of the lowest survival rates of all cancers'.

The association between diabetes and pancreatic cancer
remains controversial. A meta-analysis of 20 studies found
a two-fold increased risk of pancreatic cancer among dia-
betic patients of 5 years duration, suggesting that diabetes
is a risk factor for the tumor!”. Other studies have con-
cluded that cancer preceded and caused diabetes”. There
are even some studies suggesting that diabetes protects
against pancreatic cancer .

CA 19-9 is used in the diagnosis of pancreatic cancer
but is also a marker of pancreatic tissue damage that might
be caused by diabetes. Therefore it is necessary to define
the normal range of CA 19-9 in type 2 diabetic patients in
otder to eliminate additional interventional approaches. In
this study, we prospectively evaluated serum CA 19-9 lev-
els in type 2 diabetic patients in comparison with age- and
gender-matched control subjects.
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MATERIALS AND METHODS

76 consecutive, type 2 diabetic patients and 76 age- and
gender-matched healthy controls comprised the study
groups. We recorded duration of diabetes and examined
fasting glucose levels, HbAlc and serum CA 19-9 levels.
CA 19-9 was measured with a chemilluminecence immu-
noassay (Roche Diagnostics E 170 analyser). The normal
range of CA 19-9 was defined as less than 27 U/mlL. Ab-
dominal CT was performed in order to eliminate abdomi-
nal malignities for the diabetic and control groups.

RESULTS

Characteristic features of the control and study groups
are shown in Table 1. Two of the diabetic patients were
excluded from the study because of abdominal malignancy
found with CT at the initial evaluation (one had an adrenal
mass and the other prostatic carcinoma).

Average CA 19-9 levels were 46.0 £ 22.4 U/mL in
diabetic patients whereas it was found to be 9.97 £ 7.1
U/mL in the control group (P < 0.001). Regression analy-
sis showed a positive correlation between diabetes and
CA 19-9, independent from age, gender, glucose level and
HbAlc level (# = 8.8, P < 001) (Figure 1). For all patients,
abdominal CT showed no pancreatic abnormalities.

DISCUSSION

Diabetes mellitus is a chronic inflammatory disease of the
pancreas. The mechanisms of glucose intolerance include
insulin resistance and destruction of islet beta cells. Most
of these conditions damage exocrine tissue and islet cells
and both of these systems are anatomically and function-
ally related. There are no capsules or basement membranes
around islets and there are cell-to-cell contacts between
exoctine and endocrine cells. There are direct connections
between the capillaries of islets and acini that undetrlie the
regulatory connections between islet hormones and exo-
crine pancreatic secretion, or in other words the relation
between parenchymal disease and beta-cell dysfunction”.,

Insulitis is a progressive phenomenon in diabetes melli-
tus. The United Kingdom Prospective Diabetes Study eval-
uated beta cell function in diabetes using the homeostasis
model assessment and found that beta cell function was
already reduced by 50% at diagnosis and that there was
subsequent deterioration regardless of therapy'”. Diabetes
can even be described as the last step of chronic pancreati-
tis with the new developing concepts of pathogenesis”.

On the other hand, patients with chronic pancreatitis
often suffer from endocrine pancreatic dysfunction, which
leads to a secondaty form of diabetes. This form of dia-
betes accounts for < 1% of all diabetic cases". Eighty
percent of patients with chronic pancreatitis develop an
overt diabetes mellitus in the long run and diabetes mel-
litus is an independent risk factor for mortality in patients
with chronic pancreatitis”'”. Chronic pancreatitis is a risk
factor for pancreatic cancer and the same is also true for
diabetes"”. Therefore diabetic patients have to be followed
up for pancreatic cancer.

CA 19-9 is a tumor marker used for the diagnosis of
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Figure 1 Mean CA 19-9 levels in Type II DM and Control groups.

pancreatic cancer with a sensitivity of 70%-90% and a
specificity of 68%-91%"?. The main limitation of CA 19-9
1s that it can also be elevated in patients with nonmalignant
obstructive jaundice, thyroid disease and ovarian diseases
resulting in impaired specificity of the marker. The solu-
tion to this problem was found with the use of higher
cut-off values and a combination of tumor markers in dif-
ferential diagnosis of gastrointestinal cancers. Lewis blood
group status is also important for the interpretation of CA
19-9 because 10% of the Caucasian population who are
Lewis genotype negative are unable to express CA 19-9",
Diabetes is also associated with an increased risk of hepa-
tocellular carcinoma!™,

Taking the close relation between exocrine and en-
docrine pancreatic function into consideration, the use
of CA 19-9 in diabetics is controversial. The relationship
between diabetes mellitus and CA 19-9 has been studied
by Benhamou ¢ 2/ and they investigated the relationship
between CA 19-9 and metabolic control of diabetes in 51
adult patients. They concluded that CA 19-9 in diabetic
patients is raised in acute metabolic situations, which cor-
related very well with blood glucose concentration.

In contrast to Benhamou ¢7 a/, 64 diabetic patients ex-
amined by Banfi ¢ /' showed no correlation between CA
19-9 and biochemical markers of metabolic compensation
in diabetes. In our study we also found that CA 19-9 levels
were higher in diabetic patients in comparison to controls
(P < 0.001 ). The elevation of CA 19-9 in diabetics was
less than twice of the normal range. Regression analysis
showed a positive correlation between diabetes and CA
19-9 independent from age, gender, glucose level and
HbAlc level (# = 8.8, P < 001). We could not identify any
pancreatic or gastrointestinal cancer in the diabetic patients
with a high level of CA 19-9, which is consistent with the
concept of exocrine pancreatic dysfunction in diabetes.

We propose that a higher cut-off value for CA 19-9
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should be used for diabetics to differentiate benign and
malignant pancreatic disease, and subtle elevations of CA
19-9 in diabetics should be considered as an indication of
exocrine pancreatic dysfunction.

COMMENTS

Background

Ca 19-9 is a widely used antigen in the diagnosis of pancreatic and gastrointestinal
cancers but its elevation might also be due to some nonspecific causes. Chronic
inflammation such as diabetes mellitus can lead to pancreatic tissue damage and
to a nonmalignant cause of high Ca 19-9 levels. Therefore the "normal" interval of
Ca19-9 should be in defined in type 2 diabetic patients.

Research frontiers

Insulitis is a progressive phenomenon in type 2 diabetes and United Kingdom
Prospective Diabetes Study confirmed this entity.Chronic pancreatitis is a risk
factor for diabetes and also for pancreatic cancer. The studies by Benhamou and
Banfi found controversial data regarding the correlation between Ca 19-9 and
diabetes.

Innovations and breakthroughs

Elevation of Ca 19-9 in type 2 diabetics has been associated with bad metabolic
control in previous studies and no morphological studies was done. We performed
abdominal CT in all the patients in order to exclude any pancreatic malignancy and
found out that Ca 19-9 was elevated in all the diabetic patients.

Applications

We have to define a new cut-off value for Ca 19-9 level in type 2 diabetics in order
to eliminate unnecessary investigations for pancreatic cancer in this subgroup.This
article can lead to further study the effect of insulitis and chronic pancreatitis on Ca
19-9 expression in experimental and morphological studies.

Terminology

Ca 19-9 is a tumor-associated antigen which is originally defined by a monoclonal
antibody that has been produced by a hybridoma prepared from murine spleen
cells immunized with a human colorectal cancer cell line.

Peer review
This study has interesting scientific and innovative contents, and good readability.
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