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Objective: Serum CA 19.9 is commonly used as a tumor marker for diagnosis and follow-
up of gastrointestinal malignancies. However, elevated levels can be found in various clinical 
conditions.

Methods: A total of 285 patients whose serum CA 19.9 level was ordered from various 
outpatient clinics other than oncology in a tertiary hospital setting and who had elevated CA 
19.9 (>34 U/mL) levels were included in the study group. Statistical analysis of marker levels 
in relation to diagnosis of patients was performed.

Results: Overall, 226 patients with benign disorders and 59 patients with malignant disease 
had elevated CA 19-9 levels. One hundred ten (39%) patients with increased CA 19-9 levels 
did not have any significant clinical condition associated with high CA 19-9 values. Median 
CA 19-9 levels were significantly higher in patients with malignancies than in patients with 
benign disorders (67.3 vs. 47.9; p<0.001). Receiver operating characteristic curve analysis 
identified a cut-off value of 66.3 U/mL for discrimination of malignant from benign gastroin-
testinal diseases (sensitivity 58.3% and specificity 82.7%; p<0.001).

Conclusion: Serum CA 19-9 levels are significantly higher in patients with malignant dis-
eases. However, there are diverse etiologies associated with elevated serum levels. During 
chronic inflammatory states, elevated serum CA 19-9 levels can be a frequent finding.
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INTRODUCTION

Although serum CA 19-9 values are commonly used in clin-
ical practice for follow-up and diagnosis of malignant dis-
ease, serum levels can increase in a variety of clinical con-
ditions unrelated with cancerous disease and can therefore 
lead to confusion of the caring medical team and unneces-
sary diagnostic tests. The aim of the present study was to 
elucidate the conditions related with increased serum CA 
19-9 levels and to analyze whether elevated CA 19-9 levels 
can distinguish between malignant and benign diseases.

CA 19-9 is a carbohydrate tumor-associated antigen that 
was first discovered from a colon cancer cell line.[1] It is an 
O-linked glycoprotein that is expressed as a glycolipid on 
the cell surface and is also called as sialyl Lewis-a. CA 19-9 
production is closely linked to a blood group antigen called 
as disialyl Lewis-a that has one more sialic acid residue 
than CA 19-9 and is preferentially synthesized in normal 
non-malignant gastrointestinal and other organ epithelial 
cells. However, in cancer cells, because of aberrant sialyla-
tion process, sialyl Lewis-a, which is a simpler molecule, is 
synthesized instead.[2]

Increased CA 19-9 production in pancreatic and biliary tu-
mors is a well-known phenomenon. However, increased 
levels can also be detected in other types of malignant 
diseases, such as gastric, colorectal, and ovarian cancers. 
A lesser known fact is that many diverse benign conditions 
can also lead to increased serum CA 19-9 levels, such as 
obstructive diseases of the biliary tree.[3]

Serum CA 19-9 levels can be used as a marker of tumor 
response to chemotherapy with a caveat that its presence 
requires the expression of Lewis blood group antigens, 
and people with Le (α-β-) phenotype cannot express CA 
19-9 antigen. Hence, approximately 10% of the population 
with this certain phenotype will not be expected to have 
increased serum CA 19-9 levels even in the presence of 
advanced gastrointestinal malignancy.[4]

MATERIALS AND METHODS

The study population consisted of all of the patients whom 
serum CA 19-9 levels were measured from peripheral 
blood samples between January 1, 2016 and December 
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30, 2017 by the departments other than medical oncology 
and who had an above reference range value of 34 U/mL 
(n=285). Information about the diagnosis of the patients 
made during the time of the increased serum CA 19-9 
level was retrieved from the electronic medical records 
of the hospital. Serum CA 125 levels were also recorded 
for patients diagnosed with various gynecological disor-
ders at the time of serum CA 19-9 levels was measured 
whenever possible. If a specific diagnosis was not recorded 
at the time of increased serum CA 19-9 levels, these pa-
tients were categorized under the not otherwise specified 
(NOS) subgroup. Serum CA 19-9 levels were measured 
by a Roche Cobas E601 immunoassay analyzer (Roche Di-
agnostics GmbH, Mannheim, Germany) using the electro-
chemiluminescence immunoassay technique. The normal 
range was defined as <34 U/mL according to the manufac-
turer’s instructions.

The study protocol was approved by the scientific research 
ethics committee of Namik Kemal University Hospital 
according to the ethical principles of the Declaration of 
Helsinki.

Statistical analysis
Statistical analysis was performed using MedCalc statistical 
software version 12.7.7 (MedCalc Software Bvba, Ostend, 
Belgium; http://www.medcalc.org; 2013). Descriptive sta-
tistical analysis was used for comparison of continuous 
variables (mean, median, and standard deviation). Receiver 
operating characteristic (ROC) curve analysis was used for 
determining the optimal cut-off value for serum CA 19-9 
for differentiating benign and malignant diseases. Fisher’s 
exact test was used for assessment of association be-
tween independent categorical variables. Mann–Whitney 
U test was used for comparison between two groups with 
non-normal distribution, and Student’s t-test was used for 
comparison of two groups with normal distribution. A p-
value <0.05 was considered statistically significant.

RESULTS

A total of 285 patients with a serum CA 19-9 level that was 
higher than the upper limit of reference range (34 IU/mL) 
were included in the study group. There were 113 male 
and 172 female patients (60.4%). The median age of the 
patients was 61 (22–92) years. The median CA 19-9 level 
of the study group was 44.4 (32–99.3) IU/mL when the 
outlier values were excluded from the calculation (Table 
1). The highest CA 19-9 level measured was 1,238,500 U/
mL that belonged to a patient diagnosed with pancreatic 
cancer. Fifty-nine patients were diagnosed with malignant 
disease, whereas 79% of the study population had other 
benign clinical conditions not related with malignant dis-
eases. Of the 285 patients in the study population, 38% 
(n=110) had an elevated CA 19-9 level not associated with 
any clinical disease and were categorized as NOS. Among 
malignant diseases, pancreatic cancer was the most com-
mon malignancy (5.3%), whereas liver cirrhosis was the 

most common benign condition (4.6%) associated with in-
creased serum CA 19-9 levels. The clinical conditions that 
were associated with increased CA 19-9 serum levels are 
summarized in Table 2. When the median CA 19-9 values 
of patients with and without malignancy were compared, 
patients diagnosed with cancer had higher mean CA 19-9 
levels than patients without malignant disease (67.3±17.8 
vs. 47.9±13.6; p<0.001). Even when this comparison is 
made when patients without clinically significant disease 
(NOS subgroup) are excluded, the difference continues 
to be statistically significant (p=0.011). When subgroup of 
patients diagnosed with gynecological and gastrointestinal 

Table 1.	 Demographic and laboratory characteristics 
associated with increased serum CA 19-9 levels 
(>37 U/mL)

	 n	 %

Male	 113	 39.6
Female	 172	 60.4

	 Median	 Mean

Age (years)	 59.4±16.1	 61 (22–92)
CA 19.9 (IU/mL)	 13272.2±132376	 52.8 (32–1.74E+6)
CA 19.9 (IU/mL)	 50.1±15.3	 44.4 (32–99.3)
(excluding outliers)

Table 2.	 Summary of clinical conditions associated with 
elevated serum CA 19-9 levels

Organ system	 Type of diseases	 n	 %

Gastrointestinal	 Cancers of pancreas and
system	 the biliary tract	 24	 7.4
	 Hepatocellular carcinoma	 7	 2.5
	 Gastric carcinoma	 4	 1.4
	 Colorectal cancer	 7	 2.5
	 Hepatitis (viral and
	 other causes) 	 9	 3.1
	 Hepatosteatosis	 12	 4.2
	 Pancreatitis, cholecystitis,
	 cholelithiasis	 31	 10.8
	 Cirrhosis due to various
	 etiologies	 17	 6
Reproductive	 Cancers of the ovary
system	 and endometrium	 17	 6
	 Endometriosis, leiomyoma 	 19	 6.6
	 Dermoid cyst	 3 	 1
	 Ovarian cyst	 13	 4.5
Miscellaneous	 Hydatid cyst	 2	 1
diseases	 Sarcoidosis	 2	 1
	 Rheumatoid arthritis	 2	 1
	 Inflammatory bowel
	 disease	 4	 1.4
	 Hemochromatosis	 2	 1
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diseases were examined, the serum CA 19-9 levels were 
significantly higher in patients with malignant diseases than 
in patients with benign clinical conditions (p=0.029 and 
p<0.001, respectively) (Table 3).

A ROC curve analysis was made to determine the cut-off 
value of serum CA 19-9 levels for discriminating patients 
with malignant diseases from patients with benign clinical 
conditions (Fig. 1). The cut-off value for differentiating ma-
lignant gastrointestinal versus benign gastrointestinal disease 
was 66.28 with a sensitivity and specificity of 58.3 and 82.7, 
respectively. The cut-off values for differentiating malignant 
from benign clinical conditions in other subgroups were also 
identified (Table 4). There was no correlation found with 
increasing age and higher serum CA 19-9 levels (Spearman’s 
rho test; p=0.46). When older individuals are assessed as a 
separate group, patients with malignant disease had a signifi-
cantly higher median CA 19-9 serum levels than those with-
out (70 vs. 44.2; p<0.001). However, the difference between 
serum levels did not remain significant when subgroups of 
patients with gastrointestinal and gynecological disorders 
were analyzed. The area under the curve for CA 19-9 for 
both the whole study group and individuals >60 years old 
was 0.811 that marked the optimal cut-off values for serum 
CA 19-9 levels for differentiating malignant disease from be-
nign clinical conditions as 50.4 and 62.4, respectively.

Mean serum CA 19-9 levels in the NOS group were sig-
nificantly lower than those in patients diagnosed with a 
specific benign clinical condition (41.8±8.7 vs. 56.3±14.6; 

p<0.001, respectively). When the study group was ana-
lyzed in patients >60 years, serum CA 19-9 levels remained 
significantly higher in patients with malignant diseases than 
in patients with benign clinical conditions (69.3±19.2 vs. 
48.1±12.9; p<0.001, respectively).

Table 3.	 Serum CA 19-9 levels (U/mL) compared in patients diagnosed with and without malignant disorders

		  Benign	 Malignant	 p

		  Mean±SD 	 Mean±SD
		  Median (Min.-Max.)	 Median (Min.-Max.)

CA 19.9  U/mL	 Whole study population	 47.9±13.6	 67.3±17.8	 <0.001**

		  43.1 (32–99.9)	 67 (37.9–97.2)
	 Gastrointestinal system 	 56.9±12.2	 68.7±20.4
		  57.8 (34.1–90.1)	 70.9 (37.9–97.2)	 <0.001*

	 Reproductive system	 54.6±19.2	 65.8±15.5
		  50.4 (34.1–99.9)	 59.05 (44–86.9)	 0.029**

	 Whole study population (excluding NOS)	 56.3±14.6	 67.3±17.8	 0.011**

		  54 (34.1–99.9)	 67 (37.9–97.2)	

NOS: Not otherwise spesified; SD: Standard deviation; Min.: Minimum; Max.: Maximum. *Student’s t-test. **Mann–Whitney U test.
Serum CA 19.9 levels were significantly higher in patients diagnosed with malignant disorders than in patients who had benign clinical disorders. The difference 
remained significant even when patients who had not otherwise specified (NOS) above normal limit CA 19-9 levels were excluded.

Table 4.	 Cut-off values for CA 19-9 levels for discrimination of benign and malignant disorders

		  AUC	 p 	 Cut-off	 Sensitivity	 Specificity

Ca19.9 (U/mL)	 Study population	 0.811	 <0.001	 50.4	 82.61	 68.95
	 Gastrointestinal system 	 0.673	 0.113	 66.3	 58.33	 82.69
	 Reproductive system	 0.731	 0.006	 54.0	 81.82	 68.00
	 Study population (excluding NOS)	 0.674	 0.009	 66.3	 52.17	 82.72

The area under the curve (AUC) was determined for assessment of diagnostic accuracy. NOS: Not otherwise spesified.

Figure 1. ROC curve analysis for serum CA 19-9 for differen-
tiating benign clinical conditions from malignant diseases. The 
area under the curve is 0.811.
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DISCUSSION

We documented that serum CA 19-9 levels are signifi-
cantly higher in patients with malignant disease than in 
those with benign clinical conditions, and a cut-off value 
can be determined for differentiating benign conditions 
from malignant ones. However, serum CA 19-9 levels 
can be found elevated in many diverse clinical conditions. 
Although upper pancreas, biliary tree, and liver diseases 
appear to be the most common etiologies, conditions, 
such as rheumatologic diseases, inflammatory disorders, 
and benign gynecological conditions, such as dermoid 
cysts, can also give rise to increased serum levels.[5] There-
fore, a higher value for serum CA 19-9 could be more 
appropriate for suspecting a malignant disease rather than 
the reference value provided by the central laboratory to 
avoid unnecessary diagnostic procedures.

The clinician must keep in mind that approximately 10% 
of the population do not express CA 19-9 because of the 
Lewis (α-β-) phenotype, and in addition, approximately 5% 
of the tumors may gain epigenetic mutations and cease to 
express CA 19-9 on the course of the disease.[6] There-
fore, below reference range CA 19-9 serum levels do not 
rule out the presence of malignant disease even for cases 
of gastrointestinal malignant disease in which CA 19-9 is 
commonly used as a tumor marker.

Whether serum CA 19-9 levels can be utilized for distin-
guishing malignant from benign disease is a debated subject 
in the literature. There are several studies in the literature 
that show that CA 19-9 cannot differentiate between ma-
lignant and benign clinical conditions.[7,8]

However, there are other studies that report cut-off val-
ues for CA 19-9 levels for distinguishing between malig-
nant and benign diseases as well. We believe that setting 
a higher threshold for serum CA 19-9 levels can be more 
sensitive in selecting patients who might have a malignant 
condition, especially with regard to diseases associated 
with the gastrointestinal system.[9]

The cut-off value for distinguishing malignant from benign 
gastrointestinal disorders was 66.3 in our study. In a sim-
ilar study by Morris-Stiff et al., the cut-off value reported 
for differentiating malignant from benign conditions re-
lated to the gastrointestinal system was 70.5 U/mL, which 
is almost similar to our findings.[10]

Another important issue that should be taken into ac-
count is the existence of jaundice. In the presence of ob-
structive jaundice, the expression of CA 19-9 increases 
dramatically regardless if the cause is malignant or not. 
Therefore, some authors suggest that serum CA 19-9 is 
a better indicator for distinguishing malignant from benign 
gastrointestinal disease when jaundice is not present.[7]

An important caveat when interpreting high serum CA 
19-9 levels is that it is not a specific marker for gastroin-
testinal disorders. Serum CA 19-9 levels have been re-
ported to be elevated in benign gynecological conditions, 
such as dermoid cysts, mucinous cystadenomas, and be-

nign ovarian cysts, as well as malignancies, such as epithe-
lial ovarian carcinomas and borderline ovarian tumors.[11,12] 
Endometrial cancer and endometriomas may also cause 
elevated levels of serum CA 19-9. Serum CA 125 is an-
other tumor marker that is widely used for diagnosis and 
follow-up of various types of gynecological tumors. In fact 
some studies have even suggested that the combined use 
of serum CA 19-9 and CA 125 may be a better method 
for detecting early recurrence in endometrial cancers.[13]

In our study, we also evaluated whether the combination 
of increased CA 125 levels along with increased CA 19-9 
levels could discriminate benign and malignant gynecological 
tumors. CA 125 levels were also found to be simultaneously 
elevated in 68% of the gynecological cancer cases, whereas 
its levels were elevated in 45% of the benign gynecologi-
cal disorders in combination with elevated serum CA 19-9 
levels. The combined elevation of the two serum markers 
was not found to be significantly related with the presence 
of malignancy (p=0.55). Although several case reports and 
retrospective studies have documented elevated CA 125 
and CA 19-9 serum levels in the presence of both benign 
and malign diseases related to the gynecological system, the 
assessment of whether the combination of high CA 125 and 
CA 19-9 levels can discriminate between benign and malig-
nant conditions was not previously reported.[14,15]

As previously mentioned, in their very large prospective 
study, Kim et al. assessed the positive predictive value of 
serum CA 19-9 for detecting pancreatic cancer in the 
healthy population. The mean value of CA 19-9 in subjects 
whose CA 19-9 level was above threshold (>37 U/mL) was 
50.5, which is almost similar to our finding of 50.1. They re-
ported that 20% of the subjects with above reference range 
CA 19-9 levels have a malignant disease, and in 67% of the 
subjects, no clinical condition that could explain the elevated 
CA 19-9 levels was detected8. In our study group, we re-
port a similar percentage of subjects diagnosed with cancer 
(20.7%); however, the frequency of people with no appar-
ent clinical condition (categorized as NOS), which can be 
directly linked with high CA 19-9 levels, remained at 38.6%. 
One plausible explanation for this observation could be that 
in this very large screening study, the main aim was to detect 
pancreatic cancer. Therefore, other possible causes, such as 
chronic inflammatory conditions and miscellaneous diseases, 
such as sarcoidosis, could have been overlooked, whereas 
in our study, meticulous search of medical records enabled 
us to detect diverse etiologies that have been linked with 
increased serum CA 19-9 levels in the literature.

We have documented several cases of benign inflamma-
tory conditions associated with increased CA 19-9 levels, 
such as rheumatoid arthritis, inflammatory bowel disease, 
and sarcoidosis, in our study cohort. Although elevated 
serum CA 15.3 levels have been reported in patients with 
sarcoidosis before, to our knowledge, this is the first study 
reporting increased serum CA 19-9 levels in two patients 
with sarcoidosis.[16] Elevated levels of CA 19-9 have been 
linked with conditions associated with increased pul-
monary fibrosis. Our finding of increased CA 19-9 levels 



in patients with sarcoidosis can be also associated with the 
regeneration of epithelial cells associated with chronic in-
flammation in the lung parenchyma.[17] The reason behind 
the elevation of serum CA 19-9 in the presence of inflam-
mation is uncertain. Even in diseases primarily involving 
the biliary tract, it has been proposed that the degree of 
inflammation is more strongly associated with CA 19-9 
levels rather than the degree of biliary obstruction.[18]

Fucosylation, which is the addition of fructose molecules to 
glycoproteins, is heavily upregulated in the presence of in-
flammatory conditions and in cancer and plays an important 
role in the cellular proliferation and regulation of growth 
factor receptors. Therefore, increased levels of fucosylated 
oligosaccharides, such as CA 19-9, can be detected in clini-
cal conditions where inflammation plays a major role.[19]

In conclusion, we showed that median serum CA 19-9 
levels are higher in gastrointestinal malignant tumors than 
in benign disorders involving the liver, pancreas, and bil-
iary system. Using a cut-off value by ROC curve analy-
sis, the sensitivity of serum CA 19-9 can be increased for 
differentiation of malignant and benign clinical conditions, 
especially in the case of diseases related to the pancreati-
cobiliary system.

Physicians must keep in mind that there are many condi-
tions linked to increased serum CA 19-9 levels other than 
cancer, as increased CA 19-9 levels may be indicative of 
the presence of chronic inflammatory disease. Our results 
suggest that serum values very close to the upper refer-
ence limit are most likely be of less clinical importance and 
are not likely to be associated with any clinical disease. 
Careful assessment of patient’s medical history, symptoms, 
and appropriate imaging procedures will be sufficient in 
most cases when evaluating the etiology of increased 
serum CA 19-9 levels.
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Amaç: Serum CA 19.9 değerleri gastrointestinal sistem kaynaklı malignitelerin tanısı ve takibinde sık kullanılan bir tümör belirtecidir ancak 
pek çok farklı klinik durumda serum CA 19.9 değerlerinden yükseklikler ortaya çıkabilir.

Gereç ve Yöntem: Onkoloji kliniği haricindeki polikliniklerden serum CA 19.9 düzeyi incelenmiş ve üst referans limitin üzerinde CA 19.9 
değeri saptanmış olan toplam 285 hasta çalışma grubuna dahil edildi. CA 19.9 düzeyleri ile hastaların tanıları arasındaki olası ilişkiler istatis-
tiksel analiz yöntemleriyle geriye dönük olarak incelendi.

Bulgular: Hastaların 226’sında benign hastalıklar artmış CA 19.9 düzeyleri ile ilişki bulunmuş iken 59 hastada malignite saptandı. Yüz on 
(%39) hastada ise artmış CA 19.9 değerleri herhangi bir klinik durum ile ilişkilendirilmedi. Medyan serum CA 19.9 değerleri malign hastalığı 
olanlarda, diğer bireylere göre anlamlı olarak yüksek saptandı (67.3 ve 47.9; p<0.001). Receiver operating characteristic (ROC) analizi ile 
malign ve benign hastalıkların ayrımı için kestirim değer 66.3 U/mL bulundu (duyarlılık %58.3, özgüllük 82.7%; p<0.001).

Sonuç: Serum CA 19.9 değerleri malign hastalığı olan bireylerde benign hastalığı olanlara göre anlamlı olarak yüksektir ancak serum düzey-
lerinde aşırı yükselmelerin pek çok farklı sebebi olabilir. Özellikle kronik enflamatuvar süreçlerde yüksek serum CA 19.9 düzeylerinin sık 
karşılaşılan bir bulgu olduğu akılda tutulmalıdır.

Anahtar Sözcükler: CA 19.9; enflamasyon; malignite.
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