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Table 1. Characteristics of patients

Gender Male 197 (67.9%)
Female 93 (32.1%)
Age <57 years 142 (49%)
=57 years 148 (51%)
Stage Ia 144 (49.7%)
Ib 48 (16.6%)
I 32 (11.0%)
IMla 33 (11.4%)
TIIb 13 (4.5%)
v 20 (6.9%)
Nodal status NO 178 (61.4%)
N1~3 112 (38.6%)
EGC*AGCT EGC 165 (56.9%)
AGC 125 (43.1%)
Recurrence Yes 36 (12.4%)
No 254 (87.6%)

*EGC = early gastric cancer; TAGC = advanced gastric cancer.
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Table 2. Preoperative positive rate of tumor marker and their
sensitivities for recurrence

Preoperative Sensitivit
Tumor marker P Y

positive rate for recurrence

CEA 30/277 (10.8%) 14/36 (38.9%)
CA199 13/273 (4.8%) 11/36 (30.5%)
AFP 6/269 (2.2%) 2/36 (5.5%)
CA125 71241 (2.9%) 4/36 (11.1%)

Any tumor markers® 47/290 (16.2%) 27/36 (75.0%)

*Any tumor markers = AFP and/or CEA and/or CA19-9 and/or
CA125.

Table 3. Positive rate of preoperative tumor marker in respective
stage

AFP CEA CA19-9 CAI125

Stage 1 4/176 (2.3%) 14/182 (7.7%) 3/180 (1.7%) 5/157 (3.2%)
Stage T 1/32 (3.1%)  4/32 (125%) 2/31 (6.5%) 1/27 (3.7%)
Stage TII 0/43 0.0%)  7/44 (159%) 4/43 (93%) 1/38 (2.6%)
Stage IV 1/18 (5.6%)  5/19 263%) 4/19 (21%) O/19 (0.0%)
P-value 0.3687 0.044% 0.001* 1.000

6/269 (22%) 307277 (10.8%) 13/273 (4.8%) 7/241 (2.9%)

*The positive rate of CEA and CA19-9 preoperatively increased
as the stage more advanced (P<0.005).
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Table 4. Positivity rate of tumor markers in diagnosis of 36
recurred gastric cancer patients

Combinations of positive

Numbers of patients
tumor markers

AFP+CEA+CA19-9+CA125 1 3.7%)
CEA+CA19-9 3 (11.1%)
AFP+CA19-9 1 3.7%)
CA125+CA19-9 1 3.7%)

FA 717F 5 Aol wHAER] b2 2547 F 907 9]
Aol A Ao & 8 1A o] e FAFEAAI} Agstod
354%9] 9194 &S UEPHATH(Table 5). SXZAA7} 4
%3¢ 9099 4 W 717 B 385510470 Lol R
ZAF AN} A5etA F2 16479 3 3 I
369114704 ZE 9u] gl Xol7} §lsirh Z°“ZIZ}7}
A5t T3 Al 2 T Aol o, AW, =AY
9] 9ou} gl& Aoy glont W7l 31, 'D"“* Hol7}
UE A A FAFAAL] Aol u] A =A et

Yoh(Table 6).
5 Mo 53 U HIZSAM DHY FEIe HEy

Aol FA7L glov FEEAA} AR 907 o 3
ZF Foll 707 9] FAE FH QA A F2)7F A3 H 9
o1} 209 AL & oz A ] ol 4 KA
t} T F 79 A Uo] AW flZA Aol of B, =2FY,
W7] 9 Aole glglot vEdd B A3 79 =
o]7} gi3ith(Table 7). BHA Agho] gl ol Y= ol vl
3 FRFAATT AEH o2 Fgulo] e Fde v
R eHP=0.007)(Table 7). F T Zteil v}ol, A, 7], =23

Table 5. Change of tumor markers according to recurrence

Recurrence Non-recurrence

Elevation 27 90
Normal range 9 164

Tumor marker

Table 6. Characteristics of patients between elevated tumor marker and normal tumor marker in non-recurrence case

Tumor marker

P-value
Normal Elevation

Age <57 years 88 (53.74%) 41 (45.6%) 0.239
=57 years 76 (46.3%) 49 (54.4%)

Sex Male 51 (31.1%) 29 (32.2%) 0.888
Female 113 (68.9%) 61 (67.8%)

Nodal status NO 126 (76.8%) 45 (50.0%) 0.000
N1-3 38 (23.2%) 45 (50.0%)

EGC*/AGC' EGC 116 (70.7%) 42 (46.7%) 0.000
AGC 48 (29.3%) 48 (53.3%)

Histology Differentiated 84 (51.9%) 37 (41.1%) 0.442
Undifferentiated 78 (48.1%) 53 (58.9%)

Stage 1 131 (79.9%) 52 (57.8%) 0.001
I 16 (9.8%) 11 (12.2%)
I 14 (8.5%) 21 (23.3%)
v 3 (1.8%) 6 (6.7%)

*EGC = early gastric cancer; TAGC = advanced gastric cancer.
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Table 7. The correlation of tumor marker and chronic benign disease in patients with elevated tumor marker having no evidence of recurrence

Tumor marker

P-value
Normalization Still elevation
Age <57 years 29 (41.4%) 12 (60%) 0.203
=57 years 41 (58.6%) 8 (40%)
Sex Male 23 (32.9%) 6 (30.0%) 1.000
Female 47 (67.1%) 14 (70.0%)
Nodal status NO 31 (44.3%) 14 (70.0%) 0.074
Ni1-3 39 (55.7%) 6 (30.0%)
Chronic benign disease Positive 18 (25.7%) 12 (60.0%) 0.007
Negative 52 (74.3%) 8 (40.0%)
Histology Differentiated 27 (38.6%) 10 (50.0%) 0.442
Undifferentiated 43 (61.4%0 10 (50.0%)
Stage I 36 (51.4%) 16 (80.0%) 0.114
I 10 (14.3%) 1 (5.0%)
111 18 (25.7%) 3 (15.0%)
v 6 (8.0%) 0 (0%)

Table 8. Non-tumorous factors in patients with elevated tumor
marker having no evidence of recurrence

Pulmonary disease (n=10) Pulmonary tuberculosis (n=2)
Pneumonia (n=1)

COPD (n=2)

Bronchiectasis (n=1)
Emphysema (n=2)
Hepatobiliary disease (n=8) HBYV, Toxic hepatitis or Liver
cirrhosis (n=6)

Cholecystitis (n=2)

HTN (n=6)

DM (n=8)

Smoking (n=2)

Herb medication (n=5)

Others (n=19)

COPD = chronic obstructive pulmonary diasease; HBV = hepatitis
B; HTN = hypertension; DM = diabetes mellitus.
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Clinical Significance of Tumor Markers in Gastric Cancer Patients after Curative Resection

Sa Young Kim, M.D., Tae Kyung Ha, M.D. and Sung Joon Kwon, M.D.

Department of Surgery, Coliege of Medicine, Hanyang University, Seoul, Korea

Purpose: This clinical study was conducted to evaluate the predictive value of tumor markers for recurrence and the
clinical significance of false positive findings after curative gastrectomy in patients with gastric cancer.

Materials and Methods: Two hundred ninety patients with gastric cancer who underwent gastrectomy with curative intent
were evaluated retrospectively. We analyzed the correlations between changes in tumor markers (CEA, CA 19-9, AFP,
and CA-125) and clinicopathologic data, and basis for changes in tumor markers without recurrence during the follow-up
period.

Results: The sensitivity, specificity, positive predictive value, negative predictive value, and accuracy of tumor markers
for recurrence were 75.0%, 64.6%, 23.1%, 94.8%, and 65.9% respectively. Among 36 patients with recurrences, 10
patients (27.8%) had elevated tumor markers prior to positive findings on imaging studies, while 13 patients (36.1%)
had concomitant elevation in tumor markers. At least 1 of the 4 tumor markers increased in 90 of 290 patients during
the follow-up period; however, there was no evidence of tumor recurrence. Twenty patients had persistently elevated
tumor markers, while the tumor marker levels in 70 patients retumed to normal level within 9.08+7.2 months. The patients
with pulmonary disease, hepatobiliary disease, diabetes, hypertension, or herbal medication users had elevated tumor
markers more frequently than patients without disease (P <0.001).

Conclusion: Although detecting recurrence of gastric cancer with tumor markers may be useful, false positive findings
of tumor markers are common, so surgeons should consider other chronic benign diseases and medical conditions when
tumor markers increase without evidence of recurrence. (J Korean Gastric Cancer Assoc 2009;9:136-142)
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142




