
Open Access, Volume 3 

Elevated serum Carbohydrate Antigen (CA) 19-9 level 
in a patient with uncontrolled diabetes mellitus
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Introduction

Primary health care workers encounter a variety of medical 
conditions including acute illnesses while taking care of patients 
with chronic diseases.

We present a case of previously controlled diabetes mellitus 
with sudden elevation of HbA1c and abdominal pain that raised 
the suspicion of a possible pancreatic cancer.

CA 19-9 is a useful marker for gastrointestinal cancers espe-
cially biliary tract and pancreatic cancers. However, it may also 
increase in benign pancreatobiliary, hepatic and pulmonary dis-
eases, thyroiditis, diabetes mellitus, and autoimmune diseases 
[1,2]. The American Society of Clinical Oncology (ASCO) claimed 
the specificity and sensitivity of CA 19-9 alone is inadequate 
for a reliable diagnosis in pancreatic cancer [3,4]. Therefore, 
precise history taking and physical examination should be per-
formed along with step-wise approach to laboratory investiga-
tion is advised before testing for tumor markers. 

In particular, CA 19-9 elevation in diabetic patients may lead 
to more fear of pancreas cancer as several previous epidemio-
logical studies have shown that diabetic patients are suscep-
tible to pancreatic cancer [2,5-7].

Case presentation

A male patient in his early forties known to have well con-
trolled diabetes mellitus presented to a private polyclinic in 
Lebanon for renewal of his chronic medications. He recently 
checked his HbA1c level which turned out to be 15%, he also 
reported polyuria and polydipsia as well as abdominal pain. 
The pain was described as dull and disturbing in nature, he had 
good appetite but felt tired.

Laboratory workup done showed no electrolyte disturbanc-
es and no ketones were detected in serum or in urine. He had 
serum WBC count of 9.63/ ul with 46.7 % neutrophils and 36.4% 
lymphocytes, normal TSH level, liver function test, but high CA 
19-9 reaching 445 (normal reference range 0-37 U/ml). Malig-

Abstract

Around 40-year old male with previously controlled diabetes mel-
litus type II, presented for right upper quadrant abdominal pain. Work-
up showed elevation in HbA1c 15% and CA 19-9 of 445 U/ml (reference 
range <37). CT abdomen with IV contrast was negative for pancreatic 
tumor. CT chest showed peripheral ground glass infiltrates noted main-
ly at the right lung’s lower base. Patient took treatment for community 
acquired pneumonia.

Four months later his HbA1c dropped back to 7.4% and CA 19-9 was 
at a normal range. He continued his same old medical treatment and 
was doing well on it. 

This case suggests that physicians should avoid requesting CA 19-9 
initially in the investigation for loss of glycemic control to avoid fear of 
cancer and unnecessary follow-up studies especially that uncontrolled 
diabetes is multifactorial and is aggravated by the presence of infec-
tions that can show atypical presentations in such patients. 

Keywords: Diabetes mellitus type 2; General practice / family medi-
cine; Pneumonia; Pancreatic cancer; Screening (oncology).



www.jcimcr.org                Page 2

Citation: Toufaili ZH. Elevated serum Carbohydrate Antigen (CA) 19-9 level in a patient with uncontrolled diabetes mellitus.  
J Clin Images Med Case Rep. 2022; 3(8): 2018.

nancy was suspected and CT scan of chest, abdomen and pelvis 
was done with IV contrast. 

Results came back negative for pancreatic tumor, with nor-
mal liver size and density and no intra or extra- hepatic ducts 
dilatation. However peripheral ground glass infiltrates were 
noted mainly at the right lung’s lower lobe. 

The patient was then treated for community acquired pneu-
monia and was doing well after that. 

Follow up visit was scheduled in four months. Repeat of labs 
showed HbA1c of 6.2% and Ca 19-9 of 2.18 (Table 1).

The patient was reassured and educated to continue his 
same old medical treatment.  

Table 1: Comparison between laboratory values at time of pre-
sentation and after treatment.

Blood test normal 
range June 2021 Nov 2021

HbA1c (4.5-6%) 15 6.2

Ca 19-9 (0-37 U/ml) 445 2.18

WBC (4-11 k/ul) 9.63 11.6

Neutrophil (37-75%) 46.7 58.4

Lymphocytes (10-50%) 36.4 26.3

ALT (10-40 IU/L) 31 17

Discussion

CA 19-9 is a tumor-associated antigen that was first de-
scribed in the early 1980s. It has been the most widely used 
tumor marker in pancreatic cancer [8,9].

For a tumor marker to be ideal, it has to be specific to a given 
tumor type and highly sensitive to avoid false positive diagnosis 
[10,11]. However, this does not apply to CA 19-9 due to its inad-
equate sensitivity [12,13] and false negative results in the Lewis 
blood type negative population [4,14].

CA 19-9 is synthesized in the normal pancreatic parenchyma 
and biliary tract. It is also produced from the epithelial cells of 
the gastric, colonic, and uterine mucosa, as well as the salivary 
glands [2]. 

The major limitation for using CA 19-9 as a tumor marker 
for pancreatic cancer is that it may be markedly elevated in pa-
tients with other malignancies such as colorectal, liver, breast, 
and lung cancers, as well as nonmalignant diseases such as ob-
structive jaundice, pancreatitis, cirrhosis, and lung disorders 
[12,13,15-18].

Yokoyama et al [19] confirmed elevated levels of CA 19-9 in 
bronchial epithelium-derived serum and bronchoalveolar la-
vage fluid by immune histochemical analysis. CA 19-9 is selec-
tively expressed in regenerating epithelial cells in patients with 
idiopathic interstitial pneumonia and Diffuse Pan-Bronchiolitis 
(DPB), regardless of the etiology [20].

Also most of the bronchial mucus obtained during general 
anesthesia from patients without pulmonary diseases contains 
high levels of CA 19-9 [21]. Meaning that even destruction of 
normal lung tissue could lead to elevation in serum CA 19-9 lev-
els [20].

In a retrospective review of medical reports of 192 patients 
who had elevation in CA 19-9 in the absence of malignancy 
done by Kim et al [2]. The estimated causes were found in 147 
patients (76.6%) and were classified as hepatic in origin in 63 
patients (42.8%), pulmonary in 32 (21.7%), gynecologic in 38 
(25.8%), endocrine in 13 (8.8%), and related to spleen disease 
in 1.

It was also noticed that in chronic lung disease, the CA 19-9 
level remained consistently elevated with a slight increase or 
decrease, but never normalized.However, in acute pulmonary 
diseases such as pneumonia or lung abscess, the CA 19-9 level 
normalized or decreased after treatment.

Also, It has already been shown that CA 19-9 and HbA1c val-
ues are mutually correlated with each other and that CA 19-9 
increases in proportion to blood sugar levels [9,22].

The reason for CA 19-9 elevation in benign diseases was 
explained by several mechanisms. First of all, inflammation 
and proliferation of non-tumorous tissue such as in pancreati-
tis, cholangitis, bronchiectasis, idiopathic pulmonary fibrosis, 
ovarian cyst, and endometriosis, can elevate CA 19-9. Second, 
blockage of CA 19-9 excretion in certain diseases as obstructive 
jaundice and bronchitis may lead to elevation in its serum level. 
Finally, when metabolic malfunction is present such as in hepa-
titis, diabetes mellitus, and chronic glomerulonephritis, eleva-
tion in serum CA19-9 may occur [2,23]. 

Our patient was found to have elevation in HbA1c and in-
filtrates on CT chest, which suggests based on the data above 
and the negative abdominal CT scan for pancreatic tumor that 
the reason for elevated CA19-9 was either the acute lung in-
flammation or the metabolic malfunction in the context of un-
controlled diabetes mellitus which may even be the result of 
the infection itself or all factors combined together. The return 
of CA 19-9 back to normal three months after successful treat-
ment of pneumonia and adequate control of diabetes mellitus 
was reassuring and confirmed the speculated cause.

Several previous epidemiological studies have shown that 
diabetic patients are susceptible to pancreatic cancer [5-7]. 
Therefore CA 19-9 elevation in diabetic patients should be care-
fully analyzed [2,24]. 

We suggest that careful history taking and physical exami-
nation should be performed before running into laboratory 
workup. And in the presence of an infection, physicians should 
refrain from ordering CA 19-9 as elevated levels may be found 
in the absence of malignancies as discussed above. In particular, 
CA 19-9 elevation in diabetic patients may lead to more fear 
of pancreatic cancer and the need to go through unnecessary 
investigation with all its psychological and financial burden to 
the patient.

In our case, after obtaining a negative CT scan of the abdo-
men, we could not be reassured as the CA19-9 level was very 
high so the patient was offered the choice to do gastroscopies 
for further investigation which he opted to postpone especially 
that he started to feel better after the antibiotic course. Follow 
up labs, four months later, were all back to normal and the pa-
tient was finally reassured.

An algorithm of systematic approach to CA19-9 elevation 
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without evidence of malignancy was suggested by Kim et al [2]. 
They recommended for diabetic patients with CA 19-9 eleva-
tion, an imaging study should be performed to rule out pan-
creatic cancer. If no abnormality is observed on imaging, then 
HbA1c should be checked first because uncontrolled diabetes 
mellitus may be the cause. If the HbA1c is elevated, the blood 
glucose should be strictly controlled with follow-up measure-
ments of CA19-9 and HbA1c together. If CA 19-9 decreases after 
intensive blood sugar control, then CA 19-9 elevation was due 
to hyperglycemia [2,25]. 

The diagnosis can be confirmed clearly if changes in CA 19-9 
match the course of the suspected benign disease during a 
follow-up period of 1-3 months. If CA 19-9 is normalized after 
treatment of the causative disease, additional follow-up is not 
necessary.

We find the mentioned approach reasonable given all the 
known data on CA 19-9, in addition physicians should be careful 
on when to check this tumor marker especially in the context of 
hyperglycemia and infection.

Take home messages

• Sudden loss of glycemic control is multifactorial, infec-
tion is one of the most common causing factors.

• CA 19-9 is a tumor marker that may be elevated in be-
nign conditions.

• Physicians should refrain from requesting CA 19-9 level 
in the context of hyperglycemia and infection until control of 
the acute illness.

• In particular, in patients with diabetes mellitus, elevat-
ed CA 19-9 level lead to more fear of pancreatic cancer.

• Careful history taking and physical examination along 
with stepwise approach to laboratory investigations is recom-
mended to avoid psychological and financial stress on the pa-
tient.
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