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Serologjcal Changes after Equivocal Helicobacter pylori-serology Test Findings Dependent on
Gastric Secreting Ability
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and Chan Sup Shim
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Background/Aims: The serum anti-Helicobacter pylori (H. pylori) immunoglobulin G (IgG) and serum pepsinogen (PG) assays are wide-
ly used to screen for gastric cancer. An equivocal serology test finding indicates IgG titer between the positive and negative test
findings. This study aims to evaluate the long-term follow-up result after an equivocal test finding on the serum anti-H. pylori IgG assay.
Methods: Koreans aged 18 years or older with an equivocal serum anti-H. pylori IgG assay finding were included. Subjects were ex-
cluded if they did not undergo H. pylori serology test, serum PG assay, and upper gastrointestinal (UGI) endoscopy on the same day
at our center. The annual test findings were followed-up using the same methods.

Results: Of the 7,178 subjects who underwent the serum assays and UGl endoscopy on the same day, 274 (3.8%) subjects showed
an equivocal H. pylori serology test finding. Of the 98 subjects who were followed-up, 58 (59.2%) showed seropositive finding at the
mean follow-up period of 30.6£12.4 months. Subjects with seroconversion showed a higher initial serum PG | (p=0.023) and PG Il
(p=0.036) levels than those without seroconversion.

Conclusions: An equivocal H. pylori serology test finding was not rare (3.8%) in Korean adults, and 60% of equivocal subjects showed
seroconversion within 3 years. Higher seroconversion rates in subjects with high PG | and PG Il levels suggest that intact gastric secret-
ing ability plays a role in the survival of H. pylori. Therefore, equivocal subjects with increased serum PG levels should be considered
as potential seropositive subjects. (Korean J Gastroenterol 2017;70:181-189)
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40 subjects showed a negative or
equivocal serology-test finding.

Y

Kim JH, et al. Equivocal Serology Test Finding 183
H. pylori serology test finding.

7,178 Korean adults who underwent the serum
anti-H. pylori IgG test, serum pepsinogen assay, and upper
274 (3.8%) subjects showed an equivocal

gastrointestinal endoscopy on the same day were included.

98 subjects were followed up using the same annual tests.

58 subjects showed a

seropositive test finding.
Fig. 1. Flow of the study. Of the 7,178 included subjects, 274 (3.8%)

showed an equivocal H. pylori serology test finding. Of the 98 subjects
followed-up with an equivocal test finding, 58 (59.2%) showed
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Table 1. Baseline Characteristics of the Followed-up Subjects with an Equivocal H. pylori Test Finding

Variables in all subjects All subjects Seropositive finding on the Seronegative or equivocal finding p-value®
(n=98) follow-up test (n=58) on the follow-up test (n=40)
Age (years-old) 52.9+10.4 52.1+9.8 54.0+11.2 0.386
Gender (male) 66 (67.3) 43 (74.1) 23 (57.5) 0.084
Past H. pylori eradication 16 (16.3) 6 (10.3) 10 (25.0) 0.054
Body mass index (kg/mz) 24.3+3.1 24.6+3.4 23.8+2.6 0.231
Cigarette smoking 0.101
Current smoker 23 (23.5) 18 (31.0) 5(12.5)
Past smoker 29 (29.6) 16 (27.6) 13 (32.5)
Non-smoker 46 (46.9) 24 (41.4) 22 (55.0)
Alcohol drinking 0.451
Heavy drinker” 11 (11.2) 5 (8.6) 6 (14.3)
Social drinker 63 (64.3) 40 (69.0) 23 (59.5)
Non-drinker 24 (24.5) 13 (22.4) 11 (26.2)
Upper gastrointestinal symptom 28 (28.6) 18 (31.0) 10 (25.0) 0.516
Recent medication(s) 22 (22.4) 14 (24.1) 8(20.0) 0.629
Comorbidity
Hypertension 30 (30.6) 17 (29.3) 13 (32.5) 0.736
Diabetes mellitus 9(9.2) 5 (8.6) 4 (10.0) 0.816
Others 32 (32.7) 19 (32.8) 13 (32.5) 0.979
Type of H. pylori serology test 0.076
Vidas assay 57 (58.2) 38 (65.5) 19 (47.5)
Chorus assay 41 (41.8) 20 (34.5) 21 (52.5)
Follow-up period (months) 30.6112.4 32.1+13.0 28.6+11.3 0.165
Variables in subjects without history of All subjects Seropositive finding on the Seronegative or equivocal finding a
eradication (n=82) follow-up test (n=52) on the follow-up test (n=30) p-value
Age (years-old) 52.0+10.0 51.7+9.1 52.6+11.7 0.674
Gender (male) 54 (65.9) 40 (76.9) 14 (46.7) 0.005
Body mass index (kg/mz) 24.2+3.2 24.5+3.4 23.812.9 0.348
Cigarette smoking 0.024
Current smoker 21 (25.6) 18 (34.6) 3(10.0)
Past smoker 23 (28.0) 15 (28.8) 8(26.7)
Non-smoker 38 (46.4) 19 (36.5) 19 (63.3)
Alcohol drinking 0.342
Heavy drinker” 10 (12.2) 5(9.6) 5 (16.7)
Social drinker 52 (63.4) 36 (69.2) 16 (53.3)
Non-drinker 20 (24.4) 11 (21.2) 9 (30.0)
Upper gastrointestinal symptom 23 (28.0) 16 (30.8) 7 (23.3) 0.470
Recent medication(s) 18 (22.0) 12 (23.1) 6 (20.0) 0.746
Comorbidity
Hypertension 24 (29.2) 15 (28.8) 9 (30.0) 0.912
Diabetes mellitus 7 (8.5) 4(7.7) 3(10.0) 0.703
Others 25 (30.5) 16 (30.8) 9 (30.0) 0.942
Type of H. pylori serology test 0.233
Vidas assay 48 (58.5) 33(63.5) 15 (50.0)
Chorus assay 34 (41.5) 19 (36.5) 15 (50.0)
Follow-up period (months) 30.6112.4 32.2+12.9 27.6+£11.0 0.102

Values are presented as meantstandard deviation or n (%) unless otherwise indicated.

H. pylori, Helicobacter pylori.

“p-values show the differences between 58 subjects with seroconversion and 40 subjects without seroconversion. Continuous variables are
shown as mean valuetstandard deviation using the Student’s t-test. Categorical variables are shown in frequency (%) using the Chi-square test or
Fisher’s exact test; b215 drinks/week for men, >8 drinks/week for women.

I zpof| HEA o WFTHp=0.042). 1L} Qﬂ B2AHL 4 4 ALS Kol ok 40W 3y Aojelu nE Y
At A} HA(p=0.163)1} TP (p=0.999) BF =FAHoF A PG 1 $%]7} 70 ng/mL 1]gk 0]7%1% PG II 4247} 10 ng/mL
frofet 1Ak= oy it ko g ZaE o] Uik B FAILA FAF woolE &
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Table 2. Initial and Follow-up Test Findings of Subjects according to the Follow-up Serum Anti-H. pylori 1gG Test Finding

Serum PG assay findings in all Subjects with seroconversion

Subjects without seroconversion

a
subjects (n=58) (n=40) p-value
Initial test findings
PG | level (ng/mL) 61.2+£32.0 485+15.6 0.023
PG Il level (ng/mL) 12.318.6 9.3+3.5 0.036
PG I/Il ratio 5.5+1.5 5.5+1.4 0.985
Follow-up test findings
PG I level (ng/mL) 59.5+24.0 (p=0.711)" 47.5+14.3 (p=0.887)" 0.006
PG Il level (ng/mL) 11.2+6.3 (p=0.326)" 8.8+3.4 (p=0.247)° 0.031
PG I/Il ratio 6.012.2 (p=0.050)" 6.0+2.7 (p=0.176)° 0.951
Serum PG assay findings in subjects Subjects with seroconversion Subjects without seroconversion a
without history of eradication (n=52) (n=30) p-value
Initial test findings
PG I level (ng/mL) 63.8+32.8 47.6+15.2 0.013
PG Il level (ng/mL) 12.8+9.0 9.3+3.6 0.041
PG I/Il ratio 5.6+1.6 5.5+1.5 0.812
Follow-up test findings
PG I level (ng/mL) 62.4+24.0 (p=0.703)" 47.1+13.9 (p=0.769)" 0.002
PG Il level (ng/mL) 11.6+6.6 (p=0.337)" 8.6+3.4 (p=0.293)" 0.025
PG I/Il ratio 6.1+2.3 (p=0.063)" 5.8+2.4 (p=0.446)" 0.530

Variables are shown as mean valuetstandard deviation using the Student’s t-test.

H. pylori, Helicobacter pylori; 18G, immunoglobulin G; PG, pepsinogen.

p-values indicate differences between the subjects with seroconversion and without seroconversion; bp—values indicate differences between the

initial and follow-up test findings using the signed-rank test.
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Table 3. Differences between Subjects with a Negative Test Finding and Those with an Equivocal Test Finding

Negative test finding at the

Equivocal test finding at the

Variables in all subjects follow-up test (n=21) follow-up test (n=19) pvalue
Age (year-old) 53.5+9.8 54.5+12.8 0.792
Gender (male) 9 (42.9) 14 (73.7) 0.049
Past H. pylori eradication 4 (19.0) 6 (31.6) 0.361
Body mass index (kg/mz) 23.5+2.4 24.2+2.9 0.393
Cigarette smoking 0.285

Current smoker 1(4.8) 4 (21.2)

Past smoker 7 (33.3) 6 (31.6)

Non-smoker 13 (61.9) 9 (47.2)
Alcohol drinking 0.151

Heavy drinker 1(4.8) 5(27.2)

Social drinker 13 (61.9) 10 (52.6)

Non-drinker 7 (33.3) 4 (21.2)
Upper gastrointestinal symptom 5(23.8) 5(27.2) 0.855
Recent medication(s) 6 (28.5) 2 (10.6) 0.241
Comorbidity

Hypertension 6 (28.5) 7 (37.8) 0.577

Diabetes mellitus 0 4(21.2) 0.042

Others 7 (33.3) 6 (31.6) 0.906
Follow-up period (months) 28.3+12.3 28.8+10.4 0.890
Initial PG | level (ng/mL) 49.4+16.0 47.5+£15.6 0.708
Initial PG Il level (ng/mL) 9.3+3.8 9.3+3.1 0.974
Initial PG I/1l ratio 5.6+1.3 5.4+1.5 0.572
Variables in subjects without history of Negative test finding at the Equivocal test finding at the

eradication follow-up test (n=17) follow-up test (n=13) pvalue

Age (year-old) 52.5+9.2 52.9+14.8 0.933
Gender (male) 5(29.4) 9 (69.2) 0.030
Body mass index (kg/mz) 23.1+2.4 24.7+3.3 0.145
Cigarette smoking 0.567

Current smoker 1(5.9) 2 (15.4)

Past smoker 4 (23.5) 4 (30.8)

Non-smoker 12 (70.6) 7 (53.8)
Alcohol drinking 0.112

Heavy drinker 1(5.9) 4 (30.8)

Social drinker 9 (52.9) 7 (53.8)

Non-drinker 7 (41.2) 2 (15.4)
Upper gastrointestinal symptom 4 (23.5) 3(23.0) 0.660
Recent medication(s) 5(29.4) 1(7.7) 0.156
Comorbidity

Hypertension 4 (23.5) 5 (38.5) 0.376

Diabetes mellitus 0 3(13.0) 0.070

Others 5(29.4) 4 (30.8) 0.936
Follow-up period (months) 26.7+12.0 28.9+9.7 0.605
Initial PG | level (ng/mL) 45.9+13.1 49.9+17.8 0.481
Initial PG Il level (ng/mL) 8.7£3.8 9.9+3.5 0.378
Initial PG I/1l ratio 5.7+1.5 5.3+1.6 0.530

Values are presented as meanzstandard deviation or n (%) unless otherwise indicated. Continuous variables are shown as mean valuexstandard
deviation using the Student’s t-test. Categorical variables are shown in frequency (%) using the Chi-square test or Fisher’s exact test.
H. pylori, Helicobacter pylori; PG, pepsinogen.

A A BRPA PR FFlok Bohe AL S R WA A 2A SN e A9 Het. 4
% ggiek o YA YAEo] WY A PHOB e o

gelzete stazeldo] H54 49 AU w 9% 219 A9 Algto] Washhs WS FAE W0 Ao
AEY] Helsol 423tol B PG I PG I SA7h 453 WA HFE Ushort 34 @Ay ¥ AgE B BEA
L, o] AToAE 4 A B Ado] gl Aol B A A BAlel 4 2719 e Kol bt
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Table 4. Findings of Subjects with a History of H. pylori Eradication

Serum PG | level

Serum PG Il level

Subject ) FC_‘“OW-UD test . Cigarette Follow-up (ng/mL) (ng/mL) Serum PG I/l ratio
(Gender/age) finding of H. pylori smoking (months)
serology test Initial Follow-up Initial Follow-up Initial Follow-up

F/41 Positive® No 49 41.3 36.1 ) 7.4 71 5.6 51
M/38 Positive® Past 43 36.8 322 8.1 4.8 | 4.6 6.6
F/67 Positive® No 12 27.0 21.8 ] 8.2 8.1 3.3 2.7
F/66 Positive® No 23 39.2 42.7 8.1 7.6 4.9 5.6
M/51 Positive® No 18 53.7 51.6 8.7 9.2 6.2 5.6
M/ 74 Positive®” No 37 36.1 50.6 1 9.3 10.3 1 3.9 4.9
M/63 Equivocal’ Current 12 33.0 4401 79 12.0 1 4.2 3.7
M/46 Equivocal’ Current 38 36.4 48.4 1 7.4 10.2 1 4.9 4.8
F/57 Equivocal No 25 43.1 41.5 7.6 8.3 5.6 5.0
M/59 Equivocal No 31 43.2 46.1 10.1 7.9 4.3 5.8
M/62 Equivocal Past 47 57.6 61.6 8.2 6.6 7.0 9.3
M/61 Equivocal Past 19 41.6 324 5.8 41 7.2 7.9
M/64 Negative Past 36 471 445 | 7.7 3.0} 6.1 14.8
M/39 Negative No 48 477 55.9 101 8.5 4.7 6.6
M/65 Negative® Past 38 76.3 715 | 14.6 13.8 | 5.2 5.2
M/64 Negative® Past 18 87.3 744 | 14.6 12.7 | 6.0 5.9

Upward arrow (1) indicates that there was a synchronous increase in serum PG | and PG Il levels during the follow-up period, whereas downward

(}) indicates vice versa.

H. pylori, Helicobacter pylori; M, male; F, female; PG, pepsinogen.
?Six subjects showed seroconversion at the follow-up test, although the initial serum PG | and PG Il levels were low. Most showed decreasing
trends of serum PG levels at the follow-up tests, suggesting that seroconversion is related to slow IgG clearance at posteradication period; *Three
subjects showed increasing trends of serum PG levels at the follow-up tests, suggesting that there is a reinfection or recrudescence in these
subjects; “Two subjects showed seroreversion despite their high initial serum PG levels. Decreasing trends of serum PG | and PG Il levels in these
subjects suggest that initial equivocal test findings in these subjects were due to the delayed seroreversion after eradication.

SIAIE Ful5o] £AFER] 9k Ao o] A4S S o|5o] Wt tho|7} 60|11, 22 AAMF WA LA X7}
o] 2A4Ee] 7ol 284 NYHER, FFHoRE  Padt: AT Bt AL AF AR BAYo] 9t
BRG] A FgAR wHE Aoz dAETt 1092 AeJet 2] 2795 olu] u7tel A2l 9ot} 14
g oo Aete st Re] gHo] 24 AYFdS AT (point of no return)S Hold 717AAY Aol =Tt
3t dw S8 AN 7 o] EHAA AR FHor AL oulgith TA | thE Ao YA (RS wod
BUE 4 9l gXof| o|277A= £AYe] 77kl Dast A A Fute mtAR @] AFEAS TP glon],
o} AAL ATl #9 o, 999 A%, AE Bals, 9 ATt 9124 W3l Qe ArAERS THsAE Ak =
Y pH Sof ule} tt2 1, el Holtho] MY &rrt 8 o] 59] 91ul AFejL ofn] A3t 94 HITIRE <l YA|E
A AAF Al GEES uld 4 Q7] wjRo|ch A% Hu|o] AbE|QlY, W] Fiube wpal R e]dto] AAle gt
olHol XY WY BEASL tfiio] gt ot 84 S Bl RAEA gkatrlel 24 AAL Al BF AL
Hzlo] Aoju}y] Mol AARSIA dAHOR B HEg A Holx] ke Aoy FHAHt T FARL A+ 85 7}
B9l Aog 2AHrt harelo] A9 4045 E A kA Aol Q= 139 F 1190] HSHE Fad % HWA =T
2ol ul&o] 404 wgke] Aele] HIFA SoBHA| ol HXE KHglow, 2A AAAME A& O il At
LAAe 1Y F g4 Mol H wy REAS0] wel 13 IHEA 94 97 AWPtHs Aot 139
e oWl A A AloAzx rgo]l EER drts o 2wyto] Ald X & ok &M og FAAl HA LA
AL Ao AL weba T2 7S] vy g A A5 RO AL 95y R TelEo] H7kel A
A9l Sejuete] el Fete st Re] Fdnt e Yo ol THAlOA AlF NEES Wi 918 AR wheha] Kt
et Aol Al ol2 Al7le] HIHog AlH XEI= Ao| A3}
A7 AekE|A] ok W HEAt 409 Fol|lA 3HS A |7k Aol AR APy Aol A Xw2rt AEHor
Ot WE EH PG 13} PG 1T $X7F 7H4E o], 9 #ut o]Fo]A HLol= AH7F SO 7 Wk o] Tof . YA E B
o A4 %4 Wl APt AL o 5 YUt HjBo] HEEHTL AL o A AE Tl 4 ggict
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