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Abstract

Introduction: Accurate non-invasive markers of active Helicobacter pylori infection are needed. This study
measured serum anti-HpNAP and anti-UreB IgG in symptomatic adults and compared levels between stool-
antigen-positive and negative patients.

Methods: Cross-sectional study of 50 adults (30 HpSA-positive, 20 HpSA-negative). Anti-HpNAP and anti-
UreB IgG were measured by ELISA. Group comparisons used Welch's t-test. Receiver operating characteristic
(ROC) analysis and logistic regression were performed.

Results: Mean anti-HpNAP IgG: 112.1 = 32.1 ng/mL (HpSA-positive) vs 69.9 + 23.9 ng/mL (HpSA-negative);
Welch t =5.321, df =47.3, p <0.0001. Mean anti-UreB IgG: 153.9 + 50.1 ng/mL vs 102.0 = 40.8 ng/mL; Welch
t=4.017, df = 46.0, p = 0.0003. AUC (HpNAP) = 0.942; optimal cutoff = 102.56 ng/mL (sensitivity = 0.77,
specificity = 0.95). AUC (UreB) = 0.803; optimal cutoff = 112.83 ng/mL (sensitivity = 0.80, specificity = 0.75).
Univariable logistic regression OR per 1 ng/mL increase: HpNAP = 1.105 (95% CI1 1.041-1.173), UreB = 1.030
(95% CI11.011-1.050).

Conclusion: Serum anti-HpNAP and anti-UreB IgG concentrations are significantly higher in patients with
stool-antigen evidence of active H. pylori infection. These antigen-specific serologic markers warrant further
validation (including ROC analysis and longitudinal assessment) to determine their diagnostic performance and
potential clinical roles.
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15). HpNAP is a highly immunogenic dodecameric protein
implicated in neutrophil activation and Thl-polarised
responses, while UreB is central to urease-mediated acid

Introduction
Helicobacter pylori chronically colonises the human
stomach and remains a major global cause of gastritis and

peptic ulcer disease, and a recognised risk factor for
non-cardia gastric cancer (1, 2, 3, 4). Current non-invasive
diagnostics, such as the urea breath test (UBT) and stool
antigen test (SAT), are well-validated for active infection but
can be limited by recent antimicrobial or proton-pump
inhibitor exposure and by availability in resource-limited
settings (5, 6, 7, 8, 9). Conventional whole-cell serology
(IgG) is widely available but does not reliably discriminate
past from current infection in endemic areas (9, 10, 11, 12).

Antigen-specific serology directed at virulence determinants
such as the H. pylori neutrophil-activating protein (HpNAP)
and urease B subunit (UreB) may better reflect active
bacterial activity and mucosal stimulation (10, 11, 12, 13, 14,

neutralisation and colonisation (12, 13, 14). Prior work
suggests antigen-targeted assays can improve correlation
with active infection when compared to whole-cell assays,
but the independent ability of anti-HpNAP and anti-UreB
IgG to reflect stool antigen status in symptomatic cohorts has
not been fully defined (15, 16, 17, 18, 19).

This study aimed to quantify serum anti-HpNAP and
anti-UreB IgG in symptomatic adults and to compare
concentrations between SAT-positive and SAT-negative
participants, assessing whether these antigen-specific
antibodies are associated with stool-antigen evidence of
active infection.
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Methods

Methods

Study design and participants

This cross-sectional observational study recruited 50 adult
patients presenting with dyspeptic symptoms at General
Hospital, Amarah between 10" September 2024 and 12%
June 2025. Inclusion criteria were age >18 years and
symptoms consistent with uninvestigated dyspepsia
(epigastric pain, nausea, heartburn or bloating). Exclusion
criteria included antibiotic, bismuth, or proton-pump
inhibitor use within four weeks before testing, H. pylori
eradication therapy within the prior 6 months, pregnancy,
known malignancy, or major autoimmune disease.

Clinical data and sample handling

Demographic and clinical data (age, sex, residence, smoking
status, ulcer history, symptom duration and severity, BMI)
were collected via standardised questionnaire and
examination. Stool samples were collected for H. pylori stool
antigen testing (HpSA) and processed according to

manufacturer instructions. Blood (5 mL) was collected,
centrifuged, and serum aliquots were stored at —80°C until
analysis.

Stool antigen testing

HpSA was performed using a commercial ELISA kit (BT
Lab, China) following the manufacturer’s protocol. Samples
were categorised as HpSA-positive or HpSA-negative based
on the manufacturer’s optical density (OD) cutoff. Where
available, OD values were retained for exploratory
correlation analyses.

Measurement of anti-HpNAP and anti-UreB IgG

Serum anti-HpNAP IgG and anti-UreB IgG concentrations
were measured using separate commercial indirect ELISA
kits (BT Lab, China) according to kit instructions. Samples
were assayed in duplicate and antibody concentrations
(ng/mL) were calculated from standard curves generated
with manufacturer calibrators. Laboratory operators were
blinded to stool antigen results. Intra- and inter-assay quality
control was performed using kit controls; specific CV% and
lot numbers are provided in Table 1.

Table 1: ELISA assay details and quality control

Manufacturer Intra-assay CV% / Inter-
Assay (Country) Catalog / Lot No. assay CV%
HpSA (Stool antigen . Cat: BTL-HPSA-ELISA-01; Lot: . 0. . o
ELISA) BT Lab (China) 2024-HPSA-001 Intra: 5-8%; Inter: 6-10%
. . Cat: BTL-HPNAP-ELISA-01; A o < Qo
Anti-HpNAP IgG ELISA BT Lab (China) Lot: 2004-HPNAP-001 Intra: 4-7%; Inter: 5-9%
Anti-UreB IgG ELISA BT Lab (China)  Cov BTL-UREB-ELISA-OL Lot s 90 1nter: 6-10%

2024-UREB-001

Statistical analysis

Data were analysed using SPSS v26.0 (IBM, Armonk, NY).
Continuous variables were tested for normality using the
Shapiro—Wilk. Normally distributed data are reported as
mean =+ standard deviation (SD) and compared using
Student’s t-test; non-normal data are reported as median
(IQR) and compared using Mann—Whitney U test.

Results

Participant characteristics

Fifty participants were included (Table 2). Mean age was
45.8 + 13.3 years; 34 (68%) were male. Most participants
resided in rural areas (80%), and current smokers comprised

Categorical variables are presented as counts and percentages
and compared by chi-square or Fisher’s exact test. All tests
were two-sided, and p<0.05 was considered statistically
significant. Analyses conducted include receiver-operating
characteristic (ROC) curve analysis (AUC, sensitivity,
specificity, Youden index).

56% of the cohort. Median symptom duration was 5.0
months (IQR 4.0-8.0), and median symptom severity on a 1—
5 Likert scale was 4.0 (IQR 2.0-5.0). Forty-three (86%)
participants reported a history of peptic ulcer disease.

Table 2: Baseline characteristics of study participants (n = 50)

Characteristic

Value

Age, years, mean + SD
BMI, kg/m? mean + SD

Symptom duration, months, median (IQR)
Symptom severity (Likert 1-5), median

(IQR)
Sex, n (%) — Male
Sex, n (%) — Female

458+ 13.3
25.9+3.7
5.0 (4.0—
8.0)
4.0 (2.0
5.0)
34 (68)
16 (32)
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Residence, n (%) — Urban 10 (20)
Residence, n (%) — Rural 40 (80)
Smoking status, n (%) — Never 14 (28)
Smoking status, n (%) — Past 8 (16)
Smoking status, n (%) — Current 28 (56)
Main symptom, n (%) — Epigastric pain 9 (18)
Main symptom, n (%) — Heartburn 11 (22)
Main symptom, n (%) — Bloating 10 (20)
Main symptom, n (%) — Nausea 11 (22)
Ulcer history, n (%) — Yes 43 (86)
Ulcer history, n (%) — No 7 (14)
Antibody concentrations by stool antigen status ng/mL), p < 0.0001. Mean anti-UreB IgG was 153.9 + 50.1

Thirty participants were HpSA-positive and twenty were | ng/mL in HpSA-positive versus 102.0 + 40.8 ng/mL in
HpSA-negative. Mean serum anti-HpNAP IgG was | HpSA-negative participants, p = 0.0003 (Table 3, Figures 1
significantly higher in the HpSA-positive group (112.1 £ |and 2).

32.1 ng/mL) than in the HpSA-negative group (69.9 + 23.9

Table 3: Serum anti-HpNAP and anti-UreB IgG concentrations by stool antigen status
Parameter HpSA-negative (n=20) Mean + HpSA-positive (n=30) Mean +

(ng/mL) SD SD p-value
Anti-HpNAP IgG 69.9+23.9 112.1+32.1 <0.0001
Anti-UreB IgG 102.0 + 40.8 153.9 + 50.1 0.0003

Anti-HpNAP IgG by HpSA status (0=Neg, 1=Pos)
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Figure 1: Boxplot of anti-HpNAP IgG by stool antigen status (0 = HpSA-negative, 1 = HpSA-positive)

Anti-UreB IgG by HpSA status (0=Neg, 1=Pos)
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Figure 2: Boxplot of anti-UreB IgG by stool antigen status (0 = HpSA-negative, 1 = HpSA-positive)

Diagnostic performance NPV = 0.73). Anti-UreB AUC = 0.803; optimal cutoff =
Anti-HpNAP AUC =0.942. Optimal Youden cutoff=102.56 | 112.83 ng/mL (sensitivity = 0.80; specificity = 0.75; PPV =
ng/mL (sensitivity = 0.77; specificity = 0.95; PPV = 0.96; | 0.83; NPV = 0.71). Figure 3.

68



Hassan MA. Glob. South Health Horiz. 2025 1(2):66-70

ROC curves for anti-HpNAP and anti-UreB 1gG

1.0

o o o
» o ©

True positive rate

o
o

oof ¥

-

e
-

Anti-HpNAP (AUC = 0.942)
Anti-UreB (AUC = 0.803)
=== Chance

0.2 0.4

0.6 0.8 1.0

False positive rate

Figure 3. ROC curves for anti-HpNAP and anti-UreB IgG

Univariable logistic regression

Univariable logistic regression showed OR per 1 ng/mL
increase: HpNAP = 1.1052 (95% CI 1.0412-1.1732); UreB
=1.0305 (95% CI 1.0112-1.0500).

Discussion

In this symptomatic cohort, serum anti-HpNAP and anti-
UreB IgG concentrations were substantially higher in
individuals with stool antigen evidence of active H. pylori
infection. These differences were large and statistically
significant, suggesting a biologically plausible link between
mucosal antigenic stimulation and systemic IgG responses to
defined virulence proteins. The finding accords with prior
reports that antigen-targeted serology (including HpNAP and
UreB) can correlate more closely with active infection than
whole-cell antibody assays (11, 15, 16, 17, 18, 19).
Biologically, HpNAP stimulates neutrophil activation and
Thl-type inflammation, and UreB is central to urease activity
required for gastric colonisation; thus, higher systemic IgG
titres to these antigens plausibly reflect more active bacterial
burden or antigen exposure (12, 13, 14). Nevertheless, the
cross-sectional design precludes direct inference about
antibody kinetics after eradication or their usefulness for
treatment monitoring. Therefore, longitudinal studies are
required to establish whether titres fall reliably after
successful therapy and on what timeline (15, 20, 21).
Strengths of this work include the use of defined recombinant
antigens, paired stool antigen testing for objective
categorisation of active infection, and standardised ELISA
measurements. Limitations include the modest sample size,
single-centre  design, and lack of UBT or
endoscopic/histologic confirmation for all participants. In
addition, a high prevalence of prior peptic ulcer disease in
this cohort (86%) may limit generalizability.

Clinical implications

Antigen-specific serology for HpNAP and UreB shows
promise as an adjunctive diagnostic approach in settings
where UBT or SAT is unavailable, or as part of multi-antigen
panels to enhance diagnostic accuracy. However,
implementation requires formal validation (ROC-based

thresholding, external

assessment.

cohorts) and cost-effectiveness

Conclusion

Serum anti-HpNAP and anti-UreB IgG concentrations are
significantly associated with stool-antigen evidence of active
H. pylori infection in this symptomatic cohort. These
antigen-specific antibodies merit further validation in larger,
prospective studies that include ROC analyses and
comparison to UBT and histology.
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HpNAP: H. pylori neutrophil-activating protein
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