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Background: Carbohydrate antigen 19-9 (CA 19-9) is a tumor marker whose level is elevated in many types of can-
cers and other benign conditions. CA 19-9 levels are frequently found to be elevated in individuals during general 
health examinations. This study aimed to investigate the clinical characteristics of such individuals and to deter-
mine the need for medical follow-up.
Methods: We investigated individuals who underwent a health inspection, including a serum CA 19-9 test, at our 
center. Their CA 19-9 levels, age, sex, body mass index (BMI), and personal and past histories were investigated. 
Additionally, subgroup analyses were performed for those who underwent follow-up study for the elevated CA 19-9 
levels.
Results: Of 58,498 subjects, 581 (1.0%) had elevated CA 19-9 levels. Multivariate analyses revealed that older age, 
female sex, lower BMI, and diabetes were independent predisposing factors for elevated CA 19-9 level. A subgroup 
analysis revealed that the causative conditions were identified in 129 of 351 subjects (36.8%). Among them, the 
causative conditions in 31 subjects (8.8%, including four cases of cancer and 15 of benign tumors) were not detect-
ed at the initial check-up and were found during the follow-up period.
Conclusion: The use of CA 19-9 as a marker for cancer in healthy individuals is inappropriate. However, medical 
follow-up in individuals with elevated CA 19-9 levels may be useful because some causative diseases may be de-
tected during follow-up.
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INTRODUCTION

Cancer antigen 19-9 (CA 19-9), an intracellular adhesion molecule, is 

a tumor marker which is used primarily in the management of biliary 

tract and pancreatic cancers.1-5) Its levels are elevated in most patients 

with advanced pancreatic cancer and may also be elevated in many 

kinds of gastrointestinal cancer; e.g., esophageal, stomach, and 

colorectal cancers as well as hepatocellular carcinoma.6-10) Additional-

ly, CA 19-9 levels may be elevated in individuals with liver cirrhosis, 

chronic hepatitis, pancreatitis, diseases of the bile ducts, ovarian cystic 

tumors, chronic renal failure, rheumatic diseases, thyroid diseases, 

and several benign lung diseases.11-15)

 According to guidelines from the American Society of Clinical On-

cology, screening for CA 19-9 is not useful as a tool for diagnosing can-

cer.16) The test may wrongly indicate normal levels of CA 19-9 in indi-

viduals with pancreato-biliary cancer and can also indicate increased 

levels in individuals without cancer.17,18)

 Nevertheless, as the population of individuals that receive regular 

health examinations increases, we frequently observe elevated CA 

19-9 in healthy individuals. In such cases, additional tests are usually 

performed to determine the cause of the elevation, including imaging, 

endoscopy, and/or biopsy. However, the next steps remain uncertain 

in cases in which the cause remains undetermined after these tests.

 Previous studies showed that CA 19-9 levels have no value in screen-

ing for asymptomatic individuals because the positive value is ex-

tremely low.7,8,19) Furthermore, there has been little long-term follow-

up study on asymptomatic healthy subjects. Only three follow-up 

studies have been performed, which reported elevated CA 19-9 levels 

in 0.8%–1.7% of healthy individuals and identified the causative condi-

tions in 25.5%–30.3% of subjects with elevated CA 19-9 levels.17,18,20) 

However, short follow-up periods and inadequate investigations of the 

factors related to elevated CA 19-9 levels may have led to inaccurate 

results.

 This study investigated the clinical characteristics of individuals 

with elevated CA 19-9 levels identified during general health inspec-

tions. Additionally, we tried to determine the need for medical follow-

up in individuals with elevated CA 19-9 levels based on the results of 

their follow-ups.

METHODS

1. Patients
This retrospective study analyzed the medical records of examinees 

who underwent health inspection at Konkuk University Medical Cen-

ter between March 2007 and February 2016. The examinees under-

went a serum CA 19-9 test and completed a self-reported question-

naire. The questionnaire contained questions about their cancer his-

tory, smoking habits, alcohol consumption, underlying diseases, and 

medication history. Subjects under 17 years of age and those who did 

not correctly complete the questionnaires were excluded. Additional-

ly, we investigated the examinees’ gender, age, height, and weight by 

reviewing medical records. The height and weight were measured us-

ing a body composition analyzer (X-scan plus II; Jawon Medical Co., 

Seoul, Korea).

 All study procedures were approved by the Institutional Review 

Board at Konkuk University Hospital (IRB approval no., KUH1010796; 

Clinical Research Information Service ID, KCT0002107).

3. Elevated Cancer Antigen 19-9 and Control Groups
Subjects with elevated CA 19-9 levels were placed into the elevated CA 

19-9 group and all others into the control group. The serum level of CA 

19-9 was measured using a CA 19-9 kit (Riakey CA 19-9 IRMA tube; 

Shinjin Medics Inc., Goyang, Korea) in which a value of >37 U/mL in-

dicated a significant elevation of CA 19-9. We compared the two 

178 Exclusion

- 177 Subjects who did not properly answer

the questionnaires

- Under the age of 17 y (n=1)

230 Exclusion

- 225 Subjects who did not conduct proper

follow-up study after the diagnosis of

elevated CA 19-9

- When the follow-up period after the

diagnosis was less than 3 mo (n=5)

Examinees who received a health inspection including self-reporting

questionnaires and serum CA 19-9 test

57,917 Control group581 Elevated CA 19-9 group

129 Detection of causative

condition(s): group A

222 No detection of causative

condition(s): group B

Figure 1. Study flow. A total of 581 and 57,917 subjects were assigned to the elevated CA 199 and control groups, respectively. Then, 351 subjects were additionally 
reviewed for subgroup analysis and the causative condition(s) was detected in 129 subjects (group A) during the followup period, while no causative disease was observed in 
the remaining 222 subjects (group B). CA 199, cancer antigen 199.
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groups with regard to their sex, age, body mass index (BMI), severity of 

emotional stress, and personal history.

4. The Causative Conditions of Elevated Cancer Antigen 
19-9 Level

The medical records of the elevated CA 19-9 group were reviewed to 

identify the causative condition(s) for the elevation. This study defined 

the definite causes of CA 19-9 as the following diseases: pancreatic 

cancer, pancreatic cystic neoplasm, biliary cancer, esophageal cancer, 

stomach cancer, colon cancer, ovarian cancer, cervical cancer, endo-

metrial cancer, hepatocellular cancer, liver cirrhosis, cholecystitis, 

cholangitis, and pancreatitis. Other causative diseases included chron-

ic viral hepatitis, inflammatory conditions of the liver and biliary sys-

tem, biliary stone, choledochal cysts, biliary cystic neoplasm, hyper-

thyroidism, hypothyroidism, thyroiditis, inflammatory bowel disease, 

pneumonia, active tuberculosis infection, chronic renal failure, sys-

temic lupus erythematosus, rheumatoid arthritis, interstitial lung dis-

ease, and benign ovarian tumor.

5. Subgroup Analyses of the Patients Who Underwent 
Follow-up

A subgroup analysis was performed to determine the need for medical 

follow-up in individuals with elevated CA 19-9 level. The analysis was 

based on the medical records from the diagnosis of elevated CA 19-9 

level until February 2017. The initial and follow-up studies had to in-

clude the following tests at least once during the entire period: ab-

dominal computed tomography (CT) or sonography, chest X-ray, gas-

troscopy (or upper gastrointestinal series), and colonoscopy (in adults 

aged ≥50 years). Individuals whose follow-up serum CA 19-9 level 

tests were not conducted during the follow-up period were excluded 

from the subgroup analysis. Additionally, patients whose follow-up 

period of hospital visits was <3 months were also excluded. In this 

study, valid hospital visits were for the following two purposes: (1) visit 

for routine health inspection and (2) outpatient clinic visit for the treat-

ment of the causative disease or for follow-up observation.

 We investigated whether CA 19-9 levels were normalized during the 

follow-up period and assessed whether diseases developed that might 

cause an elevated CA 19-9 level. Finally, patients were divided into two 

groups: those who had a causative disease were categorized into group 

A and the remaining patients into group B. Additionally, the time of 

Table 1. Comparisons between the subjects with elevated and normal CA 199 levels

Characteristic Elevated CA 199 group (n=581) Control group (n=57,917) Pvalue

Age (y) 47.71±14.45 44.53±11.50 <0.001*
   Range 17–83 17–96
   ≥50 244 (42.0) 17,537 (30.3) <0.001*
Female sex 430 (74.0) 26,847 (46.4) <0.001*
Body mass index (kg/m2) 22.47±3.39 23.65±3.36 <0.001*
   ≥25.0 123 (21.2) 18,307 (31.7) <0.001*
   <18.5 48 (8.3) 2,471 (4.3) <0.001*
Past history of cancer 3 (0.5) 527 (0.9) 0.319
Family history of cancer 162 (27.9) 16,797 (29.0) 0.554
Smoking <0.001*
   Nonsmoker 358 (76.0) 28,005 (56.1)
   Past smoker 62 (13.2) 11,096 (22.2)
   Current smoker 51 (10.8) 10,782 (21.6)
Alcohol <0.001*
   Nondrinker 171 (33.6) 11,474 (21.4)
   Social drinker 315 (61.9) 40,060 (74.8)
   Heavy drinker† 23 (4.5) 2,006 (3.7)
Comorbidity
   Diabetes 57 (9.8) 2,610 (4.5) <0.001*
   Hypertension 92 (15.8) 7,289 (12.6) 0.019*
   Congestive heart disease 21 (3.6) 1,223 (2.1) 0.012*
   Stroke 6 (1.0) 383 (0.7) 0.273
Medication
   Antiplatelet agent 45 (7.7) 2,294 (4.0) <0.001*
   Anticoagulant 0 137 (0.2) 0.650
   Nonsteroidal antiinflammatory drug 41 (7.1) 2,957 (5.1) 0.034*

Continuous variables were presented as mean±standard deviation and analyzed by MannWhitney test. All other data were presented as number (%) and analyzed the chi
square and the Fisher’s exact tests. Body mass index, smoking history, alcohol intake, and Brief Encounter Psychosocial Instrument–Korean version level were not measured 
in 117, 8,144, 4,449, and 3,886 subjects, respectively.
CA 199, cancer antigen 199.
*Significant results. †Heavy drinking was defined as consuming 15 drinks or more per week for men and 8 drinks or more per week for women.
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detection of the causative condition, the frequency of the screening 

tests, and the levels of other tumor markers were also investigated, in-

cluding alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA), 

and cancer antigen 125 (CA 125) by immuno-radiometric assay (Ri-

akey IRMA tube, Shinjin Medics Inc.). CA 125 level was only measured 

in women. Levels of AFP >10 ng/mL, CEA >5 ng/mL in non-smokers 

(>7.5 in smokers), and CA 125 >35 U/mL indicated significant eleva-

tions.

6. Statistical Analysis
The categorical variables were summarized as numbers (%) and ana-

lyzed by χ2 or Fisher’s exact tests, while continuous variables were 

shown as mean±standard deviation and analyzed by Student t- or 

Mann-Whitney tests. Logistic regression analyses were then per-

formed to estimate the odds ratios (ORs) and 95% confidence intervals 

(CIs) for factors that were independently associated with the elevation 

of CA 19-9 level. All analyses were conducted using IBM SPSS Statistics 

for Windows ver. 19.0 (IBM Corp., Armonk, NY, USA) and P<0.05 was 

considered statistically significant.

RESULTS

1. Comparisons between the Elevated Cancer Antigen 19-9 
and Control Groups

Among the 58,676 subjects visiting our health care center, 178 were ex-

cluded from the study for inappropriate or poor answers on the ques-

tionnaires or for young age (Figure 1). Overall, 581 subjects (1.0%) 

were assigned to the elevated CA 19-9 group and 57,917 to the control 

group. Four hundred and thirty subjects (74.0%) in the elevated CA 

19-9 group and 26,847 subjects (46.4%) in the control group were fe-

male (Table 1). The mean age of the elevated CA 19-9 group was 

47.71±14.45 years (range, 17–83 years) and the mean BMI was 

22.47±3.39 kg/m2 (range, 13.83–54.44 kg/m2). The mean age of those 

in the control group was 44.53±11.50 years (range, 17–96 years) and 

the mean BMI was 23.65±3.36 kg/m2 (range, 14.43–47.81 kg/m2).

2. Predisposing Factors for Elevated Cancer Antigen 19-9 
Levels

Subjects with elevated CA 19-9 levels were generally older (P<0.001); 

predominantly female (P<0.001); had a lower BMI (P<0.001); were 

non-smokers (P<0.001) and non-drinkers (P<0.001); showed a higher 

incidence of diabetes (P<0.001), hypertension (P=0.019), and conges-

tive heart disease (P=0.012); and were more likely to be on antiplatelet 

agents (P<0.001) and nonsteroidal anti-inflammatory drugs medica-

tion (P=0.034) than the control group (Table 1). There was no statisti-

cally significant difference in the history of cancer between the elevat-

ed CA 19-9 and control groups. Multivariate analyses revealed that 

older age (OR, 1.021; 95% CI, 1.013–1.030; P<0.001), female sex (OR, 

2.903; 95% CI, 2.283–3.692; P<0.001), lower BMI (OR, 0.897; 95% CI, 

0.867–0.928; P<0.001), and diabetes (OR, 2.021; 95% CI, 1.412–2.891; 

P<0.001) were independent predisposing factors for elevated CA 19-9 

levels (Table 2).

3. Causative Conditions in the Elevated Cancer Antigen 19-9 
Group

Among the subjects in the elevated CA 19-9 group, causative condi-

tions were found in 185 (31.8%) during the follow-up period. Twenty-

five cancers related to elevated CA 19-9 levels were detected (pancre-

atic cancer, 6; cholangiocarcinoma, 1; colon cancer, 4; lung cancer, 2; 

ovarian cancer, 2; gastric cancer, 7; cervical cancer, 2; and endometrial 

cancer, 1). No hepatocellular carcinomas or esophageal cancers were 

found. The detailed causative conditions of elevated CA 19-9 levels are 

shown in Table 3.

4. Subgroup Analyses
Of the 581 subjects with elevated CA 19-9 levels, 230 were excluded 

from subgroup analysis for the reasons described in the methods sec-

tion. Of 351 subjects analyzed, the mean number of CA 19-9 tests was 

3.99±2.29 and the total follow-up period of hospital visits was 42±23.9 

months. The causative condition(s) were detected in 129 subjects 

(36.8%, group A) during the entire follow-up period, while no caus-

Table 2. Predictors of elevated cancer antigen 199 levels

Variable
Univariate analysis Multivariate analysis

OR (95% CI) Pvalue Adjusted OR (95% CI) Pvalue

Age 1.022 (1.016–1.029) <0.001 1.021 (1.013–1.030) <0.001*
Female sex 3.296 (2.736–3.970) <0.001 2.903(2.283–3.692) <0.001*
Body mass index 0.890 (0.866–0.914) <0.001 0.897 (0.867–0.928) <0.001*
Current smoker 0.440 (0.329–0.589) <0.001 0.945 (0.684–1.306) 0.732
Heavy drinker 1.216 (0.798–1.851) 0.363 
Diabetes 2.305 (1.749–3.038) <0.001 2.021 (1.412–2.891) <0.001*
Hypertension 1.307 (1.044–1.635) 0.019 1.083 (0.795–1.476) 0.612
Congestive heart disease 1.738 (1.120–2.697) 0.014 1.245 (0.730–2.122) 0.422
Antiplatelet agent 2.036 (1.497–2.767) <0.001 1.365 (0.911–2.045) 0.132
Nonsteroidal antiinflammatory drug 1.411 (1.025–1.943) 0.035 1.025 (0.704–1.491) 0.898

Univariate and multivariate logistic regression analyses were performed.
OR, odds ratio; CI, confidence interval.
*Significant results.
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ative disease was found in the remaining 222 subjects (63.2%, group B) 

(Table 4).

 The individuals in group A were older than those in group B 

(P=0.010). The initial and maximal CA 19-9 levels were significantly 

higher in group A than those in group B (P=0.045 and 0.030). Elevated 

CEA and CA 125 levels were more common in group A than in group B 

(P=0.010 and 0.009). There were no statistically significant differences 

in sex, BMI, or diabetes between the two groups.

 Eight patients (6.2%) from group A died from the causative disease 

(gastric cancer, 4; colon cancer, 2; pancreatic cancer, 1; and endome-

trial cancer, 1) and no patients in group B died during the follow-up 

period. In group A, the CA 19-9 levels of 38 subjects (29.5%) were nor-

malized after surgery or medication. Meanwhile, elevated CA 19-9 lev-

els were maintained in 28 subjects (12.6%) from group B without a 

causative condition.

 The levels of some tumor markers also rose along with those of CA 

19-9. CEA increased in three (50%) out of six cases of gastric cancer, in 

all four (100%) colon cancers, and in one (2.3%) of 43 benign ovarian 

tumors. CA 125 level increased in one (50%) of two ovarian cancers, in 

the (100%) case of endometrial cancer, in two (66.7%) of three colon 

cancers in women, and in 15 (34.9%) of 43 benign ovarian tumors. The 

AFP level increased in one (2.3%) of 43 cases with benign ovarian tu-

mors.

5. Causative Conditions Found during Follow-up in Group A
The causative conditions of 31 subjects (8.8% of the subgroup, 32 cas-

es) with elevated CA 19-9 levels were not detected on initial check-up 

and were identified during the follow-up period (Table 5). The mean 

duration from initial check-up to detection was 29±18.3 months. The 

causative conditions included 19 benign or malignant tumors (in 18 

subjects) (Supplementary Table 1); cancer was found in four subjects 

(cholangiocarcinoma, gastric cancer, ovarian cancer, and cervical can-

cer) and benign tumors in 14 subjects (three pancreatic cystic neo-

plasms, one biliary cystadenoma, and 11 benign ovarian tumors).

DISCUSSION

Our results showed that serum CA 19-9 levels are elevated in about 1% 

of health examinees and that elevated levels are more common in el-

derly individuals, women, diabetics, and individuals with low BMI. 

The causative conditions were confirmed as benign tumors and can-

cer in 67 and 25 cases, respectively. In other words, cancers related to 

increased CA 19-9 level were found in only 0.04% of all cases. Addi-

tionally, in many cases, CA 19-9 findings did not play a major role in 

detecting cancer. Therefore, if the objective of the CA 19-9 test is to de-

tect early cancer, the test is costly and inefficient, as previous studies 

showed.1,9,16) Thus, CA 19-9 is not suitable as a diagnostic marker for 

cancer in healthy individuals.

 In previous studies, the percentages of subjects with elevated CA 

19-9 levels ranged from 0.8% to 1.7%.17,18,20) The reason for the relatively 

low prevalence rate in our study was that the proportions of women 

and elderly people in the population were lower than those in other 

studies. In addition, our study identified diabetes mellitus as an inde-

pendent predisposing factor for elevated CA 19-9 level. This result in-

directly supports previous findings that diabetes might be increasingly 

associated with pancreatic mass such as pancreatic cancer and pan-

Table 3. Causative conditions of elevated CA 199 levels in the elevated CA 199 
group (n=581)

Variable No. of subjects (%)

Total number of the subjects with causative disease(s) 185
Subjects with two or more causative diseases 39
Causative diseases of elevated CA 199 level
   Definite causes
      Pancreatic cancer 6
      Pancreatic cystic neoplasm 10
      Cholangiocarcinoma 1
      Colon cancer 4
      Lung cancer (nonsmall cell lung cancer) 2
      Ovarian cancer 2
      Liver cirrhosis 24
      Cholecystitis or cholangitis 10
      Acute or chronic pancreatitis 5
   Possible causes
      Chronic viral hepatitis 26
      Biliary stone 37
      Biliary cystadenoma 1
      Choledochal cysts 1
      Clonorchiasis with peribiliary fibrosis 1
      Hyperthyroidism, hypothyroidism, and (or) thyroiditis 19
      Inflammatory bowel disease 2
      Active tuberculosis 4
      Pneumonia (except tuberculosis) 3
      Interstitial lung disease 3
      Systemic lupus erythematosus 1
      Chronic renal failure 2
      Gastric cancer 7
      Cervical cancer 2
      Endometrial cancer 1
      Benign ovarian tumor 56
   Other conditions
      Papillary thyroid cancer 4
      Breast cancer 3
      Prostatic cancer 1
      Endometriosis, endometritis, cervicitis 4
      Polycystic kidney disease 6
      Cholecystectomy state 12
      Gallbladder polyp 45
      Uterine myoma 61
      Colonic adenoma 69

Chronic viral hepatitis included 22 subjects with hepatitis B and four with hepatitis C. 
Biliary stone included 35 cases of gall bladder stone and one each with common bile 
duct stone and intrahepatic duct stone, respectively. Thyroid disease included two 
cases with hyperthyroidism, 13 with hypothyroidism, and four with thyroiditis. 
Inflammatory bowel disease included one case of ulcerative colitis and one with 
Crohn’s disease. Active tuberculosis included three cases of pulmonary tuberculosis 
and one case of tuberculosis colitis. Histological classifications of benign ovarian 
tumors confirmed by operation were as follows: endometriosis of ovary, 10; mature 
cystic teratoma, 4; follicular cyst, 1; cystic mesothelioma, 1; seromucinous 
borderline tumor, 1; and dermoid cyst, 1.
CA 199, cancer antigen 199.
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creatic neuroendocrine tumors.5,21-23) In subgroup analysis, the caus-

ative conditions were detected in 129 subjects (36.8%) and the caus-

ative conditions of 31 subjects were not detected on initial check-up 

but were identified during the follow-up period. Cancer and benign 

tumors were found during follow-up in four and 14 subjects, respec-

tively. Therefore, a large number of tumors may be found during fol-

low-up study. Additionally, eight patients (6.2%) from group A died 

during the follow-up period due to the causative cancers in all cases. 

Therefore, follow-up testing for individuals with elevated CA 19-9 lev-

els may be helpful.

 Our review of the cases of causative tumors detected during the fol-

low-up period highlights the need for follow-up tests. In the case of the 

subject with cholangiocarcinoma (Supplementary Table 1, case 1), the 

initial CT scan result was normal. However, 14 months later, cholan-

giocarcinoma with liver metastasis was found in the follow-up CT 

scan. In the case of other cancers (cases 2, 3, and 4), the cancers were 

detected in their early stages by continuous monitoring and were 

completely cured after surgery. Additionally, in many benign tumor 

cases (cases 8, 9, 11, 13, and 14), CA 19-9 levels were normalized after 

surgical resection of the tumors.

 Elevated CEA and CA 125 levels were more common in group A 

than in group B because there were many gastrointestinal cancer and 

ovarian tumor cases in group A. However, in 28 cases of benign ovari-

an tumor (65.1%) and one case of ovarian cancer (50%), CA 19-9 levels 

increased without elevation of CA 125 levels. Therefore, evaluation of 

gynecologic disorders may be needed for women with elevated CA 

19-9 and normal CA 125 levels.

 Our study has some limitations. Firstly, the sample size was not large 

enough for conclusions regarding the optimal screening interval and 

indispensable inspection items based on our results. In our study, the 

Table 4. Comparisons of subjects who were followed up (n=351, subgroup analysis)

Variable
Group A (n=129): detection of  

causative condition(s)
Group B (n=222): no detection of causative 

condition(s) during the entire period
Pvalue

Total followup period of hospital visit (mo) 42.19±24.29 42.18±23.67 0.997
Total followup period of CA 199 test (mo) 38.79±23.91 39.59±23.78 0.761
Age (y) 50.12±14.54 46.02±14.13 0.010*
Female sex 99 (76.7) 166 (74.8) 0.702
Body mass index (kg/m2) 22.58±3.30 22.09±2.97 0.143
Diabetes 14 (10.9) 14 (6.3) 0.153
Death during the followup period 8 (6.2) 0 <0.001*
Frequency of CA 199 test 4.10 (2.48) 3.92 (2.18) 0.485
CA 199 levels during followup (U/mL)
   Initial 199.61±774.68 61.24±71.42 0.045*
   Maximum 397.04±1,671.82 74.02±108.62 0.030*
   Minimum 105.04±727.42 21.99±17.34 0.197
Change in CA 199 level during followup 0.077
   Normalization 87 (67.4) 170 (76.6)
      Normalization after medication† 5 0
      Normalization after surgery‡ 33 0
   Sustained high levels 28 (21.7) 28 (12.6)
   Fluctuating levels 14 (10.9) 24 (10.4)
Frequency of health screening tests during the followup period
   Upper gastrointestinal series 0.24±0.72 0.23±0.64 0.886
   Gastroscopy 2.52±1.24 2.54±1.32 0.882
   Colonoscopy 1.21±0.86 1.08±0.88 0.171
   Abdominal computed tomography 1.42±1.40 0.59±0.78 <0.001*
   Abdominal ultrasonography 2.97±1.48 2.96±1.49 0.976
   Pelvic sonography in women 1.46±1.05 1.19±0.64 0.076
Elevation of other tumor marker levels
   AFP (ng/mL) 2.90±3.11 2.62±1.65 0.351
   AFP >10 ng/mL 3 (2.3) 2 (0.9) 0.361
   CEA (ng/mL) 25.42±163.50 1.50±1.08 0.099
   CEA >5 ng/mL in nonsmoker, >7.5 ng/mL in smoker 10 (7.8) 4 (1.8) 0.010*
   CA 125 in women (U/mL) 32.83±35.56 19.76±18.00 0.003*
   CA 125 >35 U/mL 24 (24.2) 19 (11.5) 0.009*

Continuous variables were presented as mean±standard deviation and analyzed by Student ttests and MannWhitney tests. All other data were presented as numbers (%) 
and analyzed by chisquare and Fisher’s exact tests. Body mass index and CEA were not measured in one and three subjects, respectively. CA 125 was only measured in 
women and was not measured in one female subject.
CA 199, cancer antigen 199; AFP, alphafetoprotein; CEA, carcinoembryonic antigen; CA 125, cancer antigen 125.
*Significant results. †Medication due to Hashimoto thyroiditis (one case), hypothyroidism (two cases), and active tuberculosis (two cases). ‡Surgery due to cancer (10 cases), 
benign ovarian tumor (19 cases), biliary cystadenoma (one case), cholecystitis (two cases), and interstitial lung disease (one case).
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detection time for the causative conditions and changing patterns of 

CA 19-9 levels varied from case to case. Additional large-scale and 

long-term follow-up studies are required. Secondly, abdominal CT 

scans were more commonly performed in group A than in group B in 

our study. This is because the subjects in group A more often had a fol-

low-up CT scan after detection of the causative diseases. Lastly, there 

were some missing values for BMI, smoking history, alcohol intake, 

Brief Encounter Psychosocial Instrument-Korean version, CEA, and 

CA 125 levels. However, there were no additional missing values in the 

other data.

 In conclusion, serum CA 19-9 levels were elevated in about 1% of 

health examinees, more commonly in elderly individuals, women, di-

abetics, and individuals with low BMI. The causative conditions were 

detected in 36.8% of subjects with elevated CA 19-9 levels; in 8.8% of 

the subjects, the causative conditions were not detected on initial 

check-up but were found during the follow-up period. Therefore, the 

use of CA 19-9 as a screening test for cancer in healthy individuals is 

inappropriate. However, follow-up tests for individuals with elevated 

CA 19-9 levels may be needed because some clinically significant 

causative diseases may be found during follow-up.
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