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Abstract
Background /Aims  The serum pepsinogen (PG) assay is used to screen subjects at high risk for gastric cancer. Currently, 
there are few studies on the PG levels for the detection of Helicobacter pylori infection. This study aimed to determine the 
PG assay findings for detecting ongoing infection.
Methods  Asymptomatic subjects who underwent a 13C-urea breath test (13C-UBT) on the day of gastroscopy and serum 
assay for cancer screening were included. Subjects with a recent intake of acid suppressants or antibiotics, gastrectomy, or 
renal failure were excluded. H. pylori infection was defined as a positive 13C-UBT result.
Results  Among the 500 included subjects, 167 (33.4%) had current infection. The serum PG II levels of > 12.95 ng/mL 
(area under the curve [AUC] = 0.930, sensitivity 86.5%, specificity 90.7%) and PG I/II ratios of < 4.35 (AUC = 0.875, sensi-
tivity 86.8%, specificity 79.6%) were related to infection. The PG I/II ratios were inversely correlated with age (r = -0.160, 
p = 0.039). The cutoff values of PG I/II ratios were lower in older subjects aged ≥ 50 years (< 4.05; AUC = 0.875, sensitiv-
ity 80.7%, specificity 88.2%) than in younger subjects aged < 50 years (< 4.35; AUC = 0.873, sensitivity 77.4%, specificity 
88.9%).
Conclusions  Serum PG II levels > 12.95 ng/mL and PG I/II ratios < 4.35 suggest ongoing infection in asymptomatic sub-
jects; therefore, H. pylori confirmation tests (i.e., 13C-UBT) should be considered under these conditions. Stricter criteria 
are required in older subjects aged ≥ 50 years (PG I/II ratio < 4.05) to detect ongoing infection than younger subjects.

Keywords  Helicobacter pylori · Pepsinogen · Gastric cancer screening · Urea breath test

Introduction

Diagnosing and treating Helicobacter pylori are important 
to prevent gastric cancer [1]. Invasive diagnostic methods 
using endoscopic biopsies often show false negative findings 
due to the uneven distribution of bacteria in the stomach [2], 
whereas serology tests often show false positive test find-
ings [3]. Among these H. pylori tests, the urea breath test 
(UBT) and monoclonal stool antigen test show the highest 
sensitivities (97.7–100% and 96.0–100%) and specificities 

(97.9–100% and 97.0–100%) for diagnosing ongoing infec-
tion [4].

Serum pepsinogen (PG) and anti-H. pylori immunoglobu-
lin G (IgG) are used to screen subjects at high-risk subjects 
for gastric cancer [5]. The PG I level decreases with gastric 
corpus atrophy; therefore, low PG I levels and low PG I/II 
ratios are useful for detecting subjects with a high risk for 
intestinal-type gastric cancer [6]. On the other hand, high 
PG II levels are useful in East Asia for detecting subjects 
at high risk for diffuse-type gastric cancer [7, 8]. Compared 
to the studies on detecting high-risk gastric cancer subjects 
[5–9], there are few studies on serum PG assay findings for 
detecting ongoing H. pylori infection. A study showed that 
PG II levels of ≥ 12 ng/mL or PG I/II ratios of ≤ 4.0 are use-
ful for detecting infection, based on Giemsa staining findings 
of 283 subjects [9]. Another study reported that PG II lev-
els of ≥ 10.25 ug/L indicate ongoing infection, based on the 
serology test results of 940 seropositive subjects and 1182 
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seronegative subjects [10]. Either serology test or Giemsa 
staining was used to confirm ongoing infection, but neither 
the UBT nor the stool antigen test has been used as a con-
firmatory test in any study.

In this study, we hypothesized that a PG level or a PG I/II 
ratio indicating ongoing infection in asymptomatic subjects 
would help diagnose and treat H. pylori infection through the 
timely recommendation and performance of confirmatory 
tests (i.e., UBT, stool antigen test). We tried to determine 
the cutoff values of serum PG levels for detecting ongoing 
H. pylori infection in asymptomatic subjects based on 13C-
UBT findings. Furthermore, we attempted to establish the 
significant variables related to PG assay findings in asymp-
tomatic subjects.

Methods

Study Subjects

This was a single-center, cross-sectional study based on data 
from asymptomatic Koreans who underwent gastric cancer 
screening tests between September 2012 and December 
2020. Subjects were included when 13C-UBT was performed 
on the same day as the gastroscopy and serum assays. Sub-
jects with abnormal serum creatinine levels, previous gas-
trectomy, or recent intake of certain drugs (i.e., antibiotics, 
acid suppressants) were excluded. This study was approved 
by the Institutional Review Board of Konkuk University 
Medical Center (2021–02-021), and all subjects signed 
informed consent forms before the tests.

Serum Assays

Venous blood was sampled before gastroscopy after 12 h 
of fasting. Serum PG levels were measured using a latex-
enhanced turbidimetric immunoassay (HBi, Anyang, Korea), 
as described previously [11]. Gastric corpus atrophy was 
diagnosed if the serum PG I level was ≤ 70 ng/mL and PG 
I/II ratio was ≤ 3.0. For serology assay, Chorus H. pylori 
IgG assay (DIESSE Diagnostica Senese, Siena, Italy), which 
showed an acceptable accuracy (sensitivity 100%, specific-
ity 75.4%) in Koreans, was used for the serology tests [12].

Upper Gastrointestinal Endoscopy

Endoscopic examination was performed using either 
GIF-H290/-H260 (Olympus, Tokyo, Japan) or EG-2990i 
(Pentax, Tokyo, Japan) endoscopes. Based on the Kyoto 
classification scoring system for gastritis [13], the back-
ground mucosa of the stomach was scored from 0 to 8. 
Atrophy (A) was scored as 0 (no atrophy or limited atro-
phy confined to the antrum), 1 (closed-type atrophy with 

a visible atrophic border in the lesser curvature side of the 
body on the retroflexed view), or 2 (open-type atrophy invad-
ing the cardia and/or fundus). Intestinal metaplasia (IM) was 
scored as 0 (none), 1 (limited IM confined to the antrum), or 
2 (extensive IM invading the body). Hypertrophic rugae (H) 
and nodular gastritis (N) were scored as either 0 (absent) or 
1 (present). Diffuse redness (DR) in the corpus was scored 
as 0 (none), 1 (mild), or 2 (severe).

Confirmation of H. pylori Infection Status

13C-UBT was performed with the aid of the 13C-UBT (POC-
one®, Otsuka Electronics Co., Ltd.) as described in our pre-
vious study [14]. A cutoff value of ≥ 2.5% was considered 
the gold standard test for diagnosing H. pylori infection in 
this study. Past infection was diagnosed if the non-infected 
subject had a history of eradication, gastric corpus atro-
phy (PG I ≤ 70 ng/mL and PG I/II ≤ 3.0), H. pylori-related 
changes on gastroscopy (xanthoma, advanced atrophic 
gastritis over the angle [A1 or A2], or metaplastic gastritis 
[IM1 or IM2]), or abnormal gastric biopsy findings suggest-
ing past infection (i.e., atrophy, intestinal metaplasia, xan-
thoma). To exclude subjects with unintended eradication, H. 
pylori-naive subjects were diagnosed only when the regular 
arrangement of collecting venules was observed in the angle 
in subjects with negative test findings in both the invasive 
and noninvasive H. pylori test findings [15].

Statistical Analysis

Differences between the infected and non-infected subjects 
were analyzed using the t-test and Chi-square test for contin-
uous and categorical variables. For variables with asymmet-
rical distribution, Kruskal–Wallis test and Fisher’s exact test 
were used for continuous and categorical variables, respec-
tively. Differences between the H. pylori-naive, infected, 
and past-infected subjects were analyzed by ANOVA with 
Bonferroni correction for continuous variables and Chi-
square test with Bonferroni correction for categorical vari-
ables. Categorical variables were presented as number and 
proportion (%) of the subjects. Continuous variables with 
symmetrical distribution were presented as mean ± standard 
deviation, and those with asymmetrical distribution were 
presented as median with minimum and maximum values. 
Furthermore, logistic regression analysis was done to ver-
ify significant variables related to ongoing H. pylori infec-
tion. Findings were presented as odds ratio (OR) with 95% 
confidence intervals (CIs). To determine cutoff values for 
detecting ongoing infection, receiver operating characteristic 
(ROC) curve analysis was performed. Area under the curve 
(AUC) was provided with sensitivity, specificity, and stand-
ard error (SE). Correlation analysis was done to verity the 
links between significant variables and serum assay findings. 



5604	 Digestive Diseases and Sciences (2022) 67:5602–5609

1 3

Findings were presented as Pearson correlation coefficient 
(r) values. PASW statistics version 24.0 (SPSS Inc., Chi-
cago, IL, USA) was used for analysis, and p-values below 
0.05 were considered significant.

Results

Differences Between H. pylori‑Infected 
and Non‑infected Subjects

Among the 500 asymptomatic subjects, 167 (33.5%) 
showed positive 13C-UBT findings, whereas 333 (66.5%) 
showed negative 13C-UBT findings (Fig. 1). The mean age 

(45.8 ± 11.6 vs. 41.8 ± 11.1, p < 0.001) and proportion of dia-
betes mellitus patients (8.4% vs. 3.9%, p = 0.037) differed 
between the 167 infected and 333 non-infected subjects 
(Table 1).

The infected subjects had higher mean serum PG I levels 
(73.5 ± 26.6 ng/mL vs. 51.6 ± 20.4 ng/mL, p < 0.001) and PG 
II levels (21.8 ± 9.5 ng/mL vs. 9.9 ± 5.7 ng/mL, p < 0.001) 
compared to the non-infected subjects. Furthermore, the 
mean PG I/II ratio of the infected group was lower than that 
of the non-infected group (3.6 ± 1.2 vs. 5.7 ± 1.4, p < 0.001). 
Gastric corpus atrophy (PG I ≤ 70 ng/mL and PG I/II ≤ 3.0) 
was more common in the infected subjects than in the non-
infected subjects (17.4 vs. 3.6%, p < 0.001).

Differences Between H. pylori‑Naive, ‑Infected, 
and Past‑Infected Subjects

Among the 333 non-infected subjects, 70 had a history of 
infection. Specifically, 17 had eradication history, 12 had 
gastric corpus atrophy, and 11 had intestinal metaplasia and/
or atrophy based on the biopsied gastric specimens. Mean-
while, xanthoma, advanced atrophic gastritis (A1 or A2), 
or metaplastic gastritis (IM1 or IM2) were observed during 
gastroscopy in the remaining 30 subjects.

The subjects with past infection were older 
(52.4 ± 9.8  years) than the H. pylori-infected 
(45.5 ± 11.7 years, p < 0.001) and -naive (39.1 ± 9.6 years, 
p < 0.001) subjects. There were no differences in the propor-
tion of males between the past-infected (68.6%), infected 
(65.1%), and naive (65.1%) subjects (p = 0.853). The 
mean PG I and PG II levels of the H. pylori-naive group 
(50.8 ± 17.2 ng/mL and 9.1 ± 4.1 ng/mL) were lower than 

Fig. 1   Flow of the study Among the 517 asymptomatic subjects 
who underwent a 13C-urea breath test (13C-UBT), serum pepsinogen 
(PG) assay, and gastroscopy on the same day, 17 were excluded. The 
remaining 500 subjects were classified into infected and non-infected 
groups based on the 13C-UBT findings

Table 1   Differences between the H. pylori-infected patients and their counterparts

UBT, urea breath test; PG, pepsinogen
Variables with symmetrical distribution were analyzed using the t-test and Chi-square test for continuous and categorical variables. *Variables 
with asymmetrical distribution were analyzed using the Fisher’s exact test for categorical variables

Variables Total (n = 500) Positive UBT (n = 167) Negative UBT (n = 333) p-value

Age (years old) 43.1 ± 11.4 45.8 ± 11.6 41.8 ± 11.1  < 0.001
Sex (male) 328 (65.6%) 109 (65.3%) 219 (65.8%) 0.912
Body mass index (kg/m2) 23.7 ± 3.2 23.5 ± 3.2 23.8 ± 3.3 0.398
Hypertension 45 (9%) 20 (12.0%) 25 (7.5%) 0.100
Diabetes mellitus 27 (5.4%) 14 (8.4%) 13 (3.9%) 0.037
Cardiovascular disease 8 (1.6%) 4 (2.4%) 4 (1.2%) 0.453*
Antithrombotic agents 24 (4.8%) 8 (4.8%) 16 (4.8%) 0.994
Serum anti-H. pylori IgG titer (AU/ml) 12.4 (5–200) 176.9 (7.7–200) 7.1 (5–116.5)  < 0.001
Serum PG I level (ng/mL) 58.9 ± 24.9 73.5 ± 26.6 51.6 ± 20.4  < 0.001
Serum PG II level (ng/mL) 13.8 ± 9.2 21.8 ± 9.5 9.9 ± 5.7  < 0.001
Serum PG I/II ratio 5.0 ± 1.7 3.6 ± 1.2 5.7 ± 1.4  < 0.001
Serologic atrophy (PG I < 70 ng/mL and PG 

I/II < 3)
41 (8.2%) 29 (17.4%) 12 (3.6%)  < 0.001



5605Digestive Diseases and Sciences (2022) 67:5602–5609	

1 3

those of the infected (73.2 ± 26.7 ng/mL and 21.7 ± 9.6 ng/
mL, all p < 0.001) and past-infected (54.8 ± 29.7 ng/mL and 
12.7 ± 9.3 ng/mL, all p < 0.001) groups. The mean PG I/II 
ratio of the H. pylori-naive group (5.9 ± 1.3) was higher than 
that of the infected (3.7 ± 1.2, p < 0.001) and past-infected 
(4.9 ± 1.6, p < 0.001) groups. Gastric corpus atrophy was 
observed in 17.1% (12/70) of the past-infected and 17.4% 
(29/167) of the infected groups. Meanwhile, it was not 
observed in the H. pylori-naive group (0/263, p < 0.001).

Independent Variables Related to Ongoing Infection

H. pylori infection was associated with high serum PG I 
levels (OR 1.044, 95% CIs 1.033—1.055, p < 0.001), high 
PG II levels (OR 1.302, 95% CIs 1.241–1.367, p < 0.001), 
and low PG I/II ratios (OR 0.285, 95% CIs 0.227–0.358, 

p < 0.001). It was also associated with age (OR 1.031, 95% 
CIs 1.014–1.049, p < 0.001) and diabetes mellitus (OR 
0.444, 95% CIs 0.204–0.968, p = 0.041) on univariate anal-
ysis (Table 2). On multivariate analysis, only serum PG II 
level (OR 1.400, 95% CIs 1.307–1.500, p < 0.001) and PG 
I/II ratio (OR 0.289, 95% CIs 0.230–0.364, p < 0.001) were 
the independent risk factors for ongoing infection.

Cutoff Values for Detecting Ongoing Infection

The cutoff value of PG II level for detecting ongoing H. 
pylori infection was above 12.95 ng/mL (AUC = 0.930, 
SE = 0.012, sensitivity 86.5%, specificity 90.7%), as shown 
in Fig. 2a. Moreover, the cutoff value of the PG I/II ratio was 
below 4.35 (AUC = 0.875, SE = 0.017, sensitivity 86.8%, 
specificity 79.6%), as shown in Fig. 2b.

Table 2   Significant variables correlated with ongoing H. pylori infection

CI, confidence interval; OR, odds ratio; PG, pepsinogen
Logistic regression analyses were performed. Serology titer was not included because only 138 subjects underwent using the same serology 
assay at our center

Significant variables Univariate analysis Multivariate analysis without PG I/
II ratio

Multivariate analysis without PG I 
and PG II

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Age 1.031 (1.014–1.049)  < 0.001 0.997 (0.974–1.021) 0.882 1.008 (0.986–1.031) 0.459
Diabetes mellitus 0.444 (0.204–0.968) 0.041 0.684 (0.245–1.911) 0.469 0.564 (0.196–1.622) 0.288
Serum PG I level 1.044 (1.033–1.055)  < 0.001 0.973 (0.958–0.988) 0.001 – –
Serum PG II level 1.302 (1.241–1.367)  < 0.001 1.400 (1.307–1.500)  < 0.001 – –
Serum PG I/II ratio 0.285 (0.227–0.358)  < 0.001 – – 0.289 (0.230–0.364)  < 0.001

Fig. 2   Receiver operating characteristic (ROC) curves for deter-
mining the cutoff values for ongoing H. pylori infection A The 
cutoff value for serum PG II level for detecting ongoing infection 
was > 12.95  ng/mL (area under the curve [AUC] = 0.930, standard 

error [SE] = 0.012, sensitivity 86.5%, specificity 90.7%). B The cutoff 
value of the PG I/II ratio was < 4.35 (AUC = 0.875, SE = 0.017, sensi-
tivity 86.8%, specificity 79.6%)
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When the 70 subjects with past infection were excluded, 
the cutoff values for the PG II level and PG I/II ratio 
were > 10.15 ng/mL (AUC = 0.951, SE = 0.011, sensitivity 
97.6%, specificity 76.4%; Supplementary Fig. 1A) and < 4.45 
(AUC = 0.910, SE = 0.016, sensitivity 80.2%, specificity 
89.7%; Supplementary Fig. 1B), respectively. In compari-
son, when the 263 naive subjects were excluded, the cutoff 
values were > 12.95 ng/mL (AUC = 0.854, SE = 0.030, sen-
sitivity 85.6%, specificity 77.8%; Supplementary Fig. 2A) 
and < 4.15 (AUC = 0.750, SE = 0.038, sensitivity 73.1%, 
specificity 73.6%; Supplementary Fig. 2B), respectively.

H. pylori‑Infected Subjects with Low PG II Levels 
(≤ 12.95 ng/mL) and High PG I/II Ratios (≥ 4.35)

Among the 167 infected subjects, 124 showed a high serum 
PG II level (> 12.95 ng/mL) and a low PG I/II ratio of < 4.35, 
satisfying both of the cutoff values found in this study 
(Table 3). The other 19 subjects only satisfied the cutoff 
for the PG II level, while another ten subjects only satisfied 
the cutoff for the PG I/II ratio. The remaining 14 subjects 
showed a low PG II level of ≤ 12.95 ng/mL and a high PG I/
II ratio of ≥ 4.35. The sensitivity was 91.6% (153/167) when 
using either PG II level > 12.95 ng/mL or PG I/II ratio < 4.35 
for detecting ongoing infection. When using both cutoff val-
ues, the sensitivity was 74.3% (124/167).

Non‑infected Subjects with High Serum PG II Levels 
(> 12.95 ng/mL) and Low PG I/II Ratios (< 4.35)

Among the 333 non-infected subjects, 273 showed a low 
serum PG II level (≤ 12.95 ng/mL) and a high PG I/II ratio 
(≥ 4.35), satisfying the cutoff values found in this study 
(Table 3). The other 16 subjects satisfied only high PG I/II 
ratios of ≥ 4.35, and another 25 subjects satisfied only low 
PG II levels of ≤ 12.95 ng/mL. The remaining 19 subjects 
showed a high PG II level (> 12.95 ng/mL) and a low PG I/
II ratio (< 4.35). The specificity was 94.3% (314/333) when 
using either PG II level ≤ 12.95 ng/mL or PG I/II ratio ≥ 4.35 
for detecting subjects without ongoing infection. When using 
both cutoff values, the specificity was 82.0% (273/333).

Cutoff Values According to the Age

There was a significant difference in the age between the 
19 non-infected subjects who did not satisfy any of the cut-
off values and the 273 non-infected subjects who satisfied 
both cutoff values (46.2 ± 9.8 vs. 40.1 ± 10.7, p = 0.032). 
Furthermore, an inverse correlation was found between age 
and serum PG I/II ratios (r =−0.160, p = 0.039, Fig. 3a), 
whereas no correlation was found between age and serum 
PG II levels (r = 0.083, p = 0.288, Fig. 3b).

Old age was also related to a high infection rate as 
described earlier in the results. Based on ROC curve analy-
sis (Supplementary Fig. 3), the cutoff value of age for the 
lack of past infection was below 50.5 years (AUC = 0.706, 
SE = 0.029, sensitivity 65.7%, specificity 77.7%). In old 
subjects aged ≥ 50  years (n = 150), the cutoff value of 
PG I/II ratio for detecting ongoing infection was < 4.05 
(AUC = 0.875, SE = 0.032, sensitivity 80.7%, specificity 
88.2%; Fig. 4a). In comparison, the cutoff value of PG I/
II ratio was < 4.35 (AUC = 0.873, SE = 0.021, sensitiv-
ity 77.4%, specificity 88.9%; Fig. 4b) in young subjects 
aged < 50 years (n = 350).

Table 3   Number of the subjects according to the serum PG assay 
findings and 13C-UBT findings

UBT, urea breath test; PG, pepsinogen

Cutoff values Positive 13C-
UBT (n = 167)

Negative 
13C-UBT 
(n = 333)

PG II > 12.95 ng/mL and PG I/II < 4.35 124 19
PG II > 12.95 ng/mL and PG I/II ≥ 4.35 19 16
PG II ≤ 12.95 ng/mL and PG I/II < 4.35 10 25
PG II ≤ 12.95 ng/mL and PG I/II ≥ 4.35 14 273

Fig. 3   Scatter plots with Pear-
son’s correlation coefficient (r) 
values to verify links between 
age and significant serum assay 
findings found by multivariate 
analysis A An inverse cor-
relation was observed between 
the age and PG I/II ratio 
(r =−0.160, p = 0.039). B There 
was no correlation between the 
age and PG II levels (r = 0.083, 
p = 0.288)
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Discussion

In this study, we found that high serum PG II levels 
(> 12.95 ng/mL) and low PG I/II ratios (< 4.35) are use-
ful in detecting H. pylori infection in asymptomatic Kore-
ans. Using these criteria, only 5.7% (19/333) of the non-
infected subjects and 8.4% (14/167) of the infected subjects 
showed discrepancies with the 13C-UBT findings. Interest-
ingly, lower PG I/II ratios were useful in detecting ongoing 
infection in older subjects aged ≥ 50 years (< 4.05) and in 
subjects with past infection (< 4.15) than in younger sub-
jects aged < 50 years (< 4.35) and in H. pylori-naive sub-
jects (< 4.45). There was an inverse correlation between 
age and serum PG I/II ratios, which seems to be associated 
with higher rates of past infection rates in the older popula-
tion than in the younger population. These findings can be 
explained by previous studies that showed that PG levels 
change more dramatically in younger age because non-
atrophic stomachs are more common in younger populations 
than in older populations [16, 17]. Therefore, older subjects 
and those with past infection required stricter criteria (lower 
PG I/II ratios) for detecting ongoing infection. Serum PG 
I/II ratio of < 4.35 was less accurate for detecting ongoing 
infection in elderly subjects aged ≥ 50 years and those with 
past infection.

The cutoff value of serum PG II level for detecting H. 
pylori infection was above 12.95 ng/mL in this study. East 
Asian studies show higher mean PG II levels than those 
from other countries, because the PG II levels increase 
when a patient is infected by a toxic H. pylori strain [18, 
19]. Furthermore, the PG II levels are higher when latex 

agglutination methods are used for measurement instead of 
chemiluminescent magnetic particle immunoassay [20]. In 
their study, a PG II level of > 12 ng/mL or PG I/II ratio < 4.0 
suggests infection when PG levels are measured by latex 
agglutination methods, while it is > 10 ng/mL (or PG I/II 
ratio < 5.0) when using chemiluminescent magnetic particle 
immunoassay. Another Japanese study showed that a PG II 
level of ≥ 12 ng/mL or a PG I/II ratio of ≤ 4.5 were sugges-
tive of ongoing infection, based on the serological findings 
of 4,160 seropositive subjects and 323 seronegative subjects 
[21].

Among all serum PG assay findings, PG II level was 
mostly correlated with ongoing infection in our study, 
followed by the PG I/II ratio. Both PG I and PG II levels 
increase after H. pylori infection [22], with more promi-
nent changes in the latter [23]. The PG I level varies among 
infected patients because it decreases with the progression 
of intestinal metaplasia and atrophy toward the corpus [24, 
25]. Therefore, there is a rapid decrease in the serum PG II 
levels after eradication, followed by slow increases in the 
PG I levels and PG I/II ratios [26, 27]. Since the PG I/II 
ratios require a longer time than the PG II levels to reflect 
the infection status [28], the PG I/II ratios and PG I levels 
are used for detecting gastric cancers in subjects with past 
or chronic infection rather than those with ongoing infec-
tion [29].

There are limitations to our study. The Chorus H. pylori 
IgG testing was not performed in all included subjects at our 
center. Nonetheless, we could draw conclusions because 13C-
UBT was considered as the gold standard for ongoing infec-
tion in this study. 13C-UBT is more accurate at diagnosing H. 

Fig. 4   ROC curves for determining the cutoff values for ongoing 
infection in old (≥ 50 years old) and young (< 50 years old) subjects  
A In older subjects aged ≥ 50 years (n = 150), the cutoff value of PG 
I/II ratio was < 4.05 (AUC = 0.875, SE = 0.032, sensitivity 80.7%, 

specificity 88.2%).  B In   younger subjects aged < 50 years (n = 350), 
the cutoff value of PG I/II ratio was < 4.35 (AUC = 0.873, SE = 0.021, 
sensitivity 77.4%, specificity 88.9%)
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pylori infection than serology tests [4]; therefore, we found 
higher accuracy (sensitivity 91.6%, specificity 94.3%) com-
pared to those of previous studies that used serology tests for 
detecting ongoing infection (sensitivity 71.6–95.1%, speci-
ficity 70.1–73.7%) [11, 21, 22].

In conclusion, a high serum PG II level (> 12.95 ng/mL) 
or a low serum PG I/II ratio (< 4.35) is suggestive of ongoing 
infection in asymptomatic subjects, associated with an excel-
lent sensitivity of 91.6% and a specificity of 94.3%. H. pylori 
confirmation tests (i.e., UBT) should be performed under 
these conditions. Furthermore, in older subjects ≥ 50 years 
old, a low cutoff value of < 4.05 would be useful for PG I/II 
ratios to detect ongoing infection. Similarly, stricter criteria 
(PG I/II ratios < 4.15) would help detect ongoing infection 
in subjects with past infection.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10620-​022-​07471-2.
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