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Determination of Carbohydrate Antigen 19-9 Level in Sera of
Iragi Patients with Type 2 Diabetes Mellitus
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Background: Diabetes mellitus is a major medical problem worldwide that can be qualified as the last stage of chronic pancreatitis; on
the other hand, chronic pancreatitis is considered as a risk factor for pancreatic cancer. Therefore, the evaluation of carbohydrate antigen
19-9 (CA 19-9) level in patients with diabetes mellitus makes it imperative to find normal range for CA 19-9 level for this patient to eliminate
the additional interventional approaches. Objectives: The objectives of this study were to define the normal range (cutoft value) of CA 19-9
in type 2 diabetic patients using enzyme-linked immunosorbent assays. Materials and Methods: This study included 80 patients diagnosed
as type 2 diabetes mellitus (T2DM) with mean age (46.5625 + 1.1054 years) who were divided into two groups. In Group I, 40 patients with
T2DM have a mean duration of (6.6 + 0.9421 years) and take medication. Group II consisted of 40 patients who were newly diagnosed with
type 2 diabetic and do not take medication. Totally, 40 healthy individuals with mean age (44.7 + 1.4539) were classified as the control group.
Results: The mean + standard error (SE) serum level of CA 19-9 in patients with T2DM in Groups I and 11 was 30.22933 + 3.2434 U/ml and
32.58443 +2.7997 U/ml, respectively, which was significantly higher than the mean = SE serum level in control group (6.4328 + 1.3087 U/ml).
When using a serum CA 19-9 concentration of 49.5 U/ml as a cutoff value to differentiate between T2DM and pancreatic cancer, sensitivity
was 88.8% and specificity 77.5%. Conclusion: Define the normal range (cutoff value) of CA 19-9 in type 2 diabetic patients is useful in
discriminating pancreatic cancer patients from type 2 diabetic patients.
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action, that is, insulin resistance, is reduced sensitivity of body
tissues to the insulin action and that occurs when target tissue
is incapable to respond to normal concentration of insulin; as
a result, B-cells in pancreas need to increase the amount of
insulin secretion to keep euglycemia.!'"1?!

INTRODUCTION

Type 2 diabetes mellitus (T2DM), which represent 90%—95%
of all diabetics, is a major medical problem worldwide with
a big economic impact. The prevalence of the disease has
tripled in the last 30 years.!'"® Persons in middle age or older

and who are also overweight or obese are the common victims
of type 2 or noninsulin-dependent diabetes mellitus; they also
can develop in obese adolescents. It occurs more frequently
in women with previous history of gestational diabetes. The
risk of development of this type increases with age, lack of
physical activity, and obesity.[

In fact, 75%—85% of patients with type 2 diabetes have obesity,
dyslipidemia, insulin resistance, and hyperinsulinemia before
developing to T2DM.!'

In this type, the production of insulin is still constant, but the
real problem comes from dual defect: impaired B-cell function
(insulin secretion) and impaired insulin action. Impaired insulin
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Over time, the functional defect in insulin secretion works
to prevent the B-cell from keeping the high rate of insulin
secretion. Subsequently, glucose tolerance is impaired and
eventually type 2 diabetes develops.['14

Carbohydrate antigen 19-9 (CA 19-9) has been widely
utilized for diagnosis of different kinds of cancer, for
example, pancreatic cancer, cancer of upper gastrointestinal
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tract, hepatocellular cancer, liver cancer, colorectal cancer,
and ovarian cancer and can also be used as an indicator of
pancreatic tissue damage that may be caused by diabetes.!'16]

In healthy adults, serum level of CA 19-9 is lower than 37 U/ml.
If the serum level of CA19 is <100 U/ml, it is considered as
value in benign pancreatic diseases. In malignant tumors, the
value of CA 19-9 may be higher than 100,000 U/ml. CA 19-9
is neither organ specific nor tumor specific.!!”"!

Hence, the elevation level of CA 19-9 in patients with diabetes
mellitus makes it imperative to find a normal range for CA 19-9
level for this patient to eliminate the additional interventional
approaches.?*-22]

MaTteriALs AND METHODS

This study included 80 patients diagnosed as T2DM
with standard error of mean (SEM) age ((mean + SE)
46.5625 £ 1.1054 years) who were divided into two groups:
Group I consisted of 40 patients with T2DM with an SEM
duration (fmean =+ SE] 6.6 +0.9421 years) and take medication.
Group II consisted of 40 patients who were newly diagnosed
with type 2 diabetic and do not take medication. Totally 40
healthy individuals with SEM age (44.7 + 1.4539 years) were
classified as control group. Blood sample was collected from
all 120 participants from Al-Imamain Al-Kadhimain Medical
City, Baghdad, Iraq, from February 2015 to May 2015. The
research is approved by the Research Ethics Committee in
Al-Nahrain University/College of Medicine.

Patients with any malignancies or who suffered from pancreatic,
thyroid, liver, and renal diseases in their medical history;
pregnant women; and smokers were excluded from the study.

Blood samples (5 ml) were centrifuged at 3000 rpm and serum
was stored at —20°C. Serum CA 19-9 levels were measured by
monoclonal antibody enzyme-linked immuno sorbent assay
technique.

The values of laboratory test were presented as SEM. The
comparison of means between the different groups was
performed using the Student’s (z-test).

Receiver operator characteristic (ROC) curve was constructed
to plot sensitivity against specificity of high serum CA 19-9
level as diagnostic tests for DM. The area under the ROC
curve (AUC) was calculated and compared with the AUC (0.5)
of the nondiagnostic test (the line with the slope).

All the other analyses were done using IBM SPSS statistics
version 20.0 computer software (Statistical Package for

Social), U.S. Government Users Restricted Rights. P < 0.05
level of significance was considered statistically significant.

ResuLts

The concentrations of serum CA 19-9 of the studied individuals
were summarized in Table 1. Serum CA 19-9 levels were
significantly higher in the T2DM patients’ groups compared
with the controls (P < 0.05).

No significant differences were observed between the two
diabetic groups because P value between the two diabetic
groups in this study is equal 0.308.

The ROC curve shows a significant discriminatory ability of
increase serum CA 19-9 levels in type 2 diabetic patients. The
AUC for serum CA 19-9 was 0.914. A significant difference
was found in the type 2 diabetic patients group (P <0.001) as
seen in Figure 1 and Table 2.

When the serum CA 19-9 concentration of 49.5 U/ml was
used as the cutoff value for differentiating between T2DM and
pancreatic cancer, the sensitivity was 88.8% and specificity
was 77.5% as shown in Table 2.

Discussion

Diabetes mellitus is a chronic inflammatory disease of the
pancreas and the mechanism of glucose intolerance comprises
insulin resistance and devastation of beta cells.*

The United Kingdom Prospective Diabetes Study found
that the beta cell functions were already reduced by 50%
at diagnosis in addition to a subsequent deterioration that
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Figure 1: Receiver operator characteristic for carbohydrate antigen 19-9
in control and patients groups

Table 1: Summary carbohydrate antigen 19-9 levels

CA 19-9U/ml With treatment (n=40) Control (n=40) Newly diagnosis (7=40) Control (n=40)
Mean+SE 30.229+3.243 6.433+1.309 32.584+2.764 6.433+1.309
Median (range) 22.03 (10.142-99.568) 1.68 (0.001-28.965) 30.19 (10-63.667) 1.68 (0.001-28.965)

P <0.001

<0.001

SE: Standard error, CA 19-9: Carbohydrate antigen 19-9
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Table 2: Sensitivity and specificity carbohydrate antigen
19-9 in controls and patient groups

Cutoff value  Specificity (%)  Sensitivity (%)
49.50 U/ml 71.5 88.8
AUC: Area under the curve

AUC P
0914  <0.001

appears regardless of therapy.? Hence, diabetes mellitus can
be qualified as the last stage of chronic pancreatitis;®*! on the
other hand, chronic pancreatitis was considered as a risk factor
for pancreatic cancer.®

Carbohydrate antigen CA 19-9 was used mainly in the
pancreatic cancer diagnosis but was also utilized as a marker of
pancreatic tissue damage that might be caused by diabetes.*”)
Hence, the elevation degree in CA 19-9 levels may be helpful
in differentiating the pancreatic inflammatory conditions
from pancreatic adenocarcinoma.?® Therefore, the evaluation
CA 19-9 levels in patients with diabetes mellitus makes it
imperative to find normal range for CA 19-9 level for these
patients to eliminate the additional interventional approaches.

The results of the present study found that patients suffering
from T2DM have a serum CA 19-9 levels significantly
higher than that in the control group. Regression analysis
showed a positive correlation between CA 19-9 and diabetes
independent of gender, age, HbAlc level, and glucose level;
there is no obvious difference between the patients who
are undergoing treatment (with a standard error of mean
duration (mean + SE) 6.6 + 0.9421 years) and those who did not
take the treatment (newly diagnosis patients) which is similar to
Benhamou et al. study which concluded that CA 19-9 levels in
diabetic patients were elevated in acute metabolic situations that
correlated very well with the concentration of blood glucose.*®

In contrast, Banfi et al. proved no correlation between
biochemical markers of metabolic compensations in diabetes
and CA 19-9 level;®! Their study had only 28 samples with
noninsulin dependent diabetes, which makes their result
vulnerable to bias.

The present study also agrees with Uygur-Bayramicli et al.
study which found that CA 19-9 level was higher in diabetic
patients when compared with control individuals and a
positive correlation was found between CA 19-9 and diabetes
independent of gender, age, HbA ¢ level, and glucose level.>”
While Bedi et al. concluded that CA 19-9 levels in excess of
300 U/mL in mass lesions in chronic pancreatitis were always
indicative of malignancy,®" also chronic pancreatitis related
with diabetes and pancreatic cancer is reported to be attendant
by elevated CA 19-9 levels.P*

Esteghamati et al. suggest that CA 19-9 levels more than
10.83 U/mL in the absence of other pathologies are in favor
of glycemic impairments. CA 19-9 values above 34.30 U/mL
may accompany an 84% frequency of diabetic participants,
while CA 19-9 values of <6.46 U/mL are likely to rule out the
presence of diabetes.

Acknowledgments

The authors are grateful to the staff of Chemistry and
Biochemistry Department and Center of Diabetes and
outpatient diabetes clinic of the Al-Imamain Al-Kadhimain
Medical City for their technical help.

Financial support and sponsorship
The research was funded by College of Medicine, Al-Nahrain
University.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Makki Maha JA, Jawad Abdullah M, Umran Hussam J. The potential
therapeutic benefit of paracetamol in treatment of patients with type-2
diabetes mellitus. Med J Basrah Univ 2013;31:47-52.

2. Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of
diabetes: Estimates for the year 2000 and projections for 2030. Diabetes
Care 2004;27:1047-53.

3. Aghili R, Malek M, Valojerdi AE, Banazadeh Z, Najafi L,
Khamseh ME, et al. Body composition in adults with newly diagnosed
type 2 diabetes: Effects of metformin. J Diabetes Metab Disord
2014;13:88.

4. American Diabetes Association. Diagnosis and classification of diabetes
mellitus. Diabetes Care 2010;33(Suppl 1):S62-9.

5. Ajlan SK, Abdulkader A, Mijbil AY. The impact of metabolic syndrome
in type 2 diabetic patients. Med J Basrah Univ 2012;30:85-90.

6. Volek JS, Feinman RD. Carbohydrate restriction improves the features
of metabolic syndrome. Metabolic syndrome may be defined by the
response to carbohydrate restriction. Nutr Metab (Lond) 2005;2:31.

7. Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E,
Nauck M, et al. Management of hyperglycemia in type 2 diabetes,
2015: A patient-centered approach: Update to a position statement of
the American Diabetes Association and the European Association for
the Study of Diabetes. Diabetes Care 2015;38:140-9.

8. Alruba’ae SM. None anticipated bacterial urinary tract infections in
type 2 diabetic patients relative to duration and angiopathies. Al-Kindy
Coll Med J 2011;7:37-44.

9. Tuomilehto J, Lindstréom J, Eriksson JG, Valle TT, Hiaméildinen H,
Ilanne-Parikka P, et al. Prevention of type 2 diabetes mellitus by changes
in lifestyle among subjects with impaired glucose tolerance. N Engl J
Med 2001;344:1343-50.

10. LebovitzHE. Type 2 diabetes: An overview. Clin Chem 1999;45:1339-45.

11. Reaven GM. Insulin resistance, the insulin resistance syndrome, and
cardiovascular disease. Panminerva Med 2005;47:201-10.

12. Lebovitz HE. Insulin resistance: Definition and consequences. Exp Clin
Endocrinol Diabetes 2001;109 Suppl 2:S135-48.

13. Whitworth JA, World Health Organization, International Society
of Hypertension Writing Group 2003 world Health Organization
(WHO)/International Society of Hypertension (ISH) statement on
management of hypertension. J Hypertens 2003;21:1983-92.

14. Goldstein BJ. Insulin resistance as the core defect in type 2 diabetes
mellitus. Am J Cardiol 2002;90:3G-10G.

15. Eskelinen M, Haglund U. Developments in serologic detection of human
pancreatic adenocarcinoma. Scand J Gastroenterol 1999;34:833-44.

16. Rickert F, Pilarsky C, Griitzmann R. Serum tumor markers in pancreatic
cancer-recent discoveries. Cancers (Basel) 2010;2:1107-24.

17. Shukla VK, Gurubachan, Sharma D, Dixit VK, Usha. Diagnostic
value of serum CA242, CA 19-9, CA 15-3 and CA 125 in patients with
carcinoma of the gallbladder. Trop Gastroenterol 2006;27:160-5.

18. Sturgeon CM, Lai LC, Duftfy MJ. Serum tumour markers: How to order
and interpret them. BMJ 2009;339:b3527.

19. Duffy MJ, McGing P, McSweeney J. Guidelines for the Use of Tumor
Markers. 2™ ed. Produced on behalf of the Scientific Committee of the
Association of Clinical Biochemists in Ireland (ACBI); 2000.

Mustansiriya Medical Journal | Volume 18 | Issue 1 | January-June 2019 -




[Downloaded free from http://www.mmjonweb.org on Tuesday, August 27, 2019, IP: 10.232.74.27]

20.

21.

22.

23.

24.

25.

26.

Al-Hamaoy, ef al.: CA19-9 level in sera of Iraqi patients with T2DM

Wu Z, Kuntz Al, Wadleigh RG. CA 19-9 tumor marker: Is it reliable? A
case report in a patient with pancreatic cancer. Clin Adv Hematol Oncol
2013;11:50-2.

Uygur-Bayramicli O, Dabak R, Orbay E, Dolapcioglu C, Sargin M,
Kilicoglu G, et al. Type 2 diabetes mellitus and CA 19-9 levels. World J
Gastroenterol 2007;13:5357-9.

Esteghamati A, Hafezi-Nejad N, Zandieh A, Sheikhbahaei S,
Emamzadeh-Fard S, Nakhjavani M, et al. CA 19-9 is associated with
poor glycemic control in diabetic patients: Role of insulin resistance.
Clin Lab 2014;60:441-7.

Mohan V, Premalatha G, Pitchumoni CS. Pancreatic diseases and
diabetes. In: Pickup JC, Williams G, editors. Textbook of Diabetes.
31 ed. USA: Blackwell Publishing; 2003. p. 1-15.

U.K. Prospective diabetes study 16. Overview of 6 years’ therapy of
type 11 diabetes: A progressive disease. U.K. Prospective Diabetes Study
Group. Diabetes 1995;44:1249-58.

Goke FIM, Goke B. Optimal control of diabetes in pancreatitis.
In: FALK-Symposium No 143; Pancreatitis; Advances in Pathobiology,
Diagnosis and Treatment. Springer, The Netherlands; 2005. p. 226-32.
Lowenfels AB, Maisonneuve P. Chronic pancreatitis: Precursor of
carcinoma? Pancreatitis: Advances in Pathobiology, Diagnosis and
Treatment. The Netherlands: Springer; 2005. p. 232-9.

27.

28.

29.

30.

31.

32.

33.

United Healthcare, Medical policy. Tumor Antigen by Immunoassay:
CA 19-9.2015. p. 1-4.

Benhamou PY, Vuillez JP, Halimi S, Meffre G, Bachelot I. Influence of
metabolic disturbances of diabetes mellitus on serum CA 19-9 tumor
marker. Diabete Metab 1991;17:39-43.

Banfi G, Ardemagni A, Bravi S, Pacchioni M, Bonini P. Are diabetic
metabolic compensation and CA19.9 really correlated? Int J Biol
Markers 1996;11:207-10.

Uygur-Bayramicli O, Dabak R, Orbay E, Dolapcioglu C, Sargin M,
Kilicoglu G, et al. Type 2 diabetes mellitus and CA 19-9 levels. World J
Gastroenterol 2007;13:5357-9.

Bedi MM, Gandhi MD, Jacob G, Lekha V, Venugopal A, Ramesh H,
et al. CA 19-9 to differentiate benign and malignant masses in
chronic pancreatitis: Is there any benefit? Indian J Gastroenterol
2009;28:24-7.

Guo Q, Kang M, Zhang B, Chen Y, Dong X, WuY, et al. Elevated levels
of CA 19-9 and CEA in pancreatic cancer-associated diabetes. J Cancer
Res Clin Oncol 2010;136:1627-31.

Esteghamati A, Hafezi-Nejad N, Zandieh A, Sheikhbahaei S,
Emamzadeh-Fard S, Nakhjavani M, et al. CA 19-9 is associated with
poor glycemic control in diabetic patients: Role of insulin resistance.
Clin Lab 2014;60:441-7.

.Mustansiriya Medical Journal | Volume 18 | Issue 1 | January-June 2019




