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Helicobacter pylori infection and the hypothalamic—pituitary axis:
association with cortisol and thyroid-stimulating hormone levels in adults
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ABSTRACT

Background and Objectives: Helicobacter pylori is a common chronic bacterial infection primarily associated with gastro-
intestinal disease. Increasing evidence suggests that H. pylori may also exert systemic effects beyond the stomach, including
possible modulation of neuroendocrine pathways. This study aimed to investigate the association between H. pylori infection
and alterations in serum cortisol and thyroid-stimulating hormone (TSH) levels as indicators of hypothalamic-pituitary-adre-
nal (HPA) and hypothalamic-pituitary-thyroid (HPT) axis activity.

Materials and Methods: In this case-control study, 850 adults were enrolled, including 425 H. pylori-positive cases and 425
H. pylori-negative controls. Active H. pylori infection was determined using a monoclonal stool antigen test (HpSA). Fast-
ing venous blood samples were collected between 08:00 and 10:00 AM under standardized conditions. Serum cortisol and
TSH levels were measured using validated immunoassays. Group comparisons, correlation analysis, sex-stratified subgroup
analysis, and receiver operating characteristic (ROC) curve analysis were performed.

Results: H. pylori-positive participants had significantly higher serum cortisol levels and lower TSH levels compared with
controls (both p < 0.001). A significant inverse correlation between cortisol and TSH was observed only in infected partici-
pants (r =-0.41, p < 0.001). These hormonal alterations were evident in both sexes. ROC analysis showed moderate discrim-
inatory performance for cortisol (AUC = 0.71) and fair-to-moderate performance for TSH (AUC = 0.67).

Conclusion: H. pylori infection was significantly associated with elevated cortisol levels, reduced TSH levels, and an inverse
relationship between both hormones in adults. These findings suggest that chronic H. pylori infection may influence both
HPA and HPT axis regulation and support further investigation into its systemic neuroendocrine effects.
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INTRODUCTION ing the gastric mucosa of nearly half of the global
population. It is well established as a major cause of

Helicobacter pylori is one of the most prevalent chronic gastritis, peptic ulcer disease, and an import-
chronic bacterial infections worldwide, coloniz- ant risk factor for gastric adenocarcinoma and muco-
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sa-associated lymphoid tissue lymphoma (1, 2).

Beyond its gastrointestinal manifestations, grow-
ing evidence suggests that H. pylori infection may
exert extra-gastric systemic effects through per-
sistent low-grade inflammation, immune activation,
and metabolic disturbances. Chronic infection has
been linked to cardiovascular, hematological, derma-
tological, and endocrine abnormalities in susceptible
individuals (3, 4).

One proposed mechanism involves sustained pro-
duction of pro-inflammatory cytokines such as in-
terleukin-1 (IL-1), interleukin-6 (IL-6), and tumor
necrosis factor-alpha (TNF-a). These mediators can
influence hypothalamic signaling, stimulate the hy-
pothalamic-pituitary-adrenal (HPA) axis, alter adre-
nocorticotropic hormone secretion, and subsequently
increase cortisol production. Prolonged activation of
this pathway may contribute to endocrine dysregula-
tion and altered stress responses (5, 6).

Similarly, the hypothalamic-pituitary-thyroid
(HPT) axis may be affected by chronic inflammatory
states. Cytokine-mediated suppression of thyrotro-
pin-releasing hormone (TRH) and thyroid-stimulat-
ing hormone (TSH), together with altered peripheral
thyroid hormone metabolism, has been reported in
several infectious and inflammatory conditions (7, 8).

Previous epidemiological studies have explored
associations between H. pylori infection and thy-
roid-related parameters, particularly serum TSH and
thyroxine levels. However, most available studies
relied on serological data, secondary datasets, or fo-
cused on thyroid markers. Data evaluating simulta-
neous changes in both adrenal and thyroid axis bio-
markers in individuals with active H. pylori infection
remain limited (9, 10).

To address this gap, the present study investigated
the relationship between active H. pylori infection
confirmed by stool antigen testing, and serum cortisol
and TSH concentrations in a large adult cohort. By as-
sessing both HPA and HPT axis markers, in addition
to sex-stratified and ROC analyses, this study aimed
to provide further insight into the systemic neuroen-
docrine consequences of chronic H. pylori infection.

MATERIALS AND METHODS
Study design and population. A case-control

study was conducted between October 2025 and Jan-
uary 2026 at Precision Medical Laboratory (PMLab),

http://ijm.tums.ac.ir

Amman, Jordan. Adults aged >18 years were con-
secutively recruited and categorized into two groups
according to active H. pylori infection status: H. py-
lori-positive cases and H. pylori-negative controls.
Participants were referred for routine laboratory in-
vestigations or gastrointestinal evaluation.

Sample size determination. The minimum re-
quired sample size was calculated using a standard
case-control formula assuming a moderate effect size
(Cohen’s d = 0.30), 80% statistical power, 95% confi-
dence level, and a two-sided alpha of 0.05. To enhance
precision, allow subgroup analyses, and account for
incomplete data, the final sample size was increased
to 850 participants (425 per group).

Inclusion and exclusion criteria. Eligible partic-
ipants were adults aged >18 years with confirmed
active H. pylori infection or negative infection sta-
tus. Individuals with known thyroid disease, adrenal
disorders, pregnancy, malignancy, chronic inflam-
matory disease, acute infection, or those receiving
corticosteroids, thyroid medications, proton pump in-
hibitors, or antibiotics within the previous four weeks
were excluded to minimize confounding.

Diagnosis of Helicobacter pylori infection. Ac-
tive infection was determined using a monoclonal
stool antigen test (HpSA), performed according to
the manufacturer’s instructions. The HpSA method
was selected because it detects active infection rath-
er than previous exposure and is widely accepted as
a non-invasive diagnostic tool with good sensitivity
and specificity. Due to logistical and cost consider-
ations, confirmatory urea breath testing was not rou-
tinely performed.

Blood sample collection. Fasting venous blood
samples (5 mL) were collected between 08:00 and
10:00 AM after an overnight fast to reduce circadian
variation, particularly for cortisol assessment. Partic-
ipants were seated and rested for approximately 15—
20 minutes before venipuncture to minimize acute
stress-related hormonal fluctuations. Samples were
centrifuged at 3000 rpm for 10 minutes, and serum
aliquots were stored at -20°C until analysis.

Measurement of serum cortisol and TSH. Serum
cortisol and TSH levels were measured using com-
mercially available immunoassay kits based on che-
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miluminescent or enzyme-linked immunosorbent as-
say (ELISA) principles, following the manufacturer’s
protocols. Quality control sera were included in each
analytical run to ensure assay accuracy and repro-
ducibility. Hormone concentrations were expressed
in pg/dL for cortisol and plU/mL for TSH (3).

Statistical analysis. Data were analyzed using
GraphPad Prism version 10.6.1 and SPSS version
31. Continuous variables were expressed as mean *
standard deviation (SD), while categorical variables
were presented as frequency and percentage. Normal-
ity was assessed using the Shapiro-Wilk test. Group
comparisons were performed using the indepen-
dent-samples t-test or Mann-Whitney U test, as ap-
propriate. Correlations were evaluated using Pearson
or Spearman coefficients. Receiver operating charac-
teristic (ROC) curve analysis was conducted to assess
the discriminatory performance of cortisol and TSH.
Multivariable linear regression analysis was addition-
ally performed to evaluate whether H. pylori infection
independently predicted cortisol and TSH levels after
adjustment for age, sex, BMI, and smoking status. A
p-value <0.05 was considered statistically significant.

Ethical considerations. The study protocol was ap-
proved by the Institutional Review Board of PMLab
(IRB-PML-2025-047). Written informed consent
was obtained from all participants. All procedures
were conducted in accordance with the Declaration
of Helsinki.

RESULTS

Baseline characteristics of the study population.
As Table 1 shows, the study included 850 adults
equally distributed between the H. pylori-positive

group (n = 425) and H. pylori-negative controls (n =
425). As shown in Table 1, no significant differences
were observed between groups regarding age (41.8 +
11.6 vs. 40.9 + 12.1 years, p = 0.38), sex distribution
(p = 0.66), body mass index (26.4 + 4.3 vs. 25.9 £ 4.1
kg/mz, p = 0.12), or smoking status (32.5% vs. 30.8%,
p = 0.59). These findings indicate acceptable compa-
rability between cases and controls.

Serum cortisol and TSH levels according to H.
pylori status. As presented in Figs. 1 and 2, serum cor-
tisol levels were significantly higher in H. pylori-pos-
itive participants compared with controls (18.9 + 5.6
vs. 14.7 £ 4.8 pg/dL, p < 0.001). In contrast, serum
TSH levels were significantly lower in infected par-
ticipants than in non-infected controls (1.82 + 0.74 vs.
2.36 £ 0.81 plU/mL, p < 0.001).

Correlation between cortisol and TSH. Among
H. pylori-positive participants, a significant inverse
correlation was observed between serum cortisol and
TSH levels (r =-0.41, p <0.001), indicating that high-
er cortisol concentrations were associated with lower
TSH values. No statistically significant correlation
was found in the H. pylori-negative group (r =-0.09, p
=0.18), as Fig. 3 shows.

Sex-stratified subgroup analysis. As presented in
Table 2, significant hormonal differences were ob-
served in both sexes (Table 2). In males, cortisol lev-
els were higher in infected participants than controls
(17.6 £5.1 vs. 14.9 £+ 4.6 pg/dL, p < 0.001), while in
females the difference was more pronounced (20.1 +
5.9vs. 14,5+ 4.9 pg/dL, p <0.001). The absolute cor-
tisol increase associated with infection was greater in
females (A5.6 pg/dL) than in males (A2.7 pg/dL), sug-
gesting a stronger endocrine stress response in women.

TSH levels were significantly lower in infected par-

Table 1. Demographic and baseline characteristics of the study participants.

Variable H. pylori—positive (n = 425) H. pylori-negative (n = 425) p-value
Age (years), mean + SD 41.8+11.6 40.9+12.1 0.38
Sex (Male/Female), n (%) 214 (50.4%) / 211 (49.6%) 208 (48.9%) / 217 (51.1%) 0.66
BMI (kg/m?), mean + SD 264 +43 259+4.1 0.12
Smoking status (Yes), n (%) 138 (32.5%) 131 (30.8%) 0.59

For continuous variables, the data is displayed as mean + standard deviation (SD); for categorical variables, the data is dis-
played as a number (%). An independent-sample t-test for continuous variables and a chi-square test for categorical variables

were used to determine p-values.
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Serum Cortisol Levels by H. pylori Status
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Fig. 1. Serum cortisol levels according to Helicobacter py-
lori infection status.
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Fig. 2. Serum TSH levels according to Helicobacter pylori
infection status.
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Fig. 3. Correlation between serum cortisol and TSH levels
in H. pylori—positive participants.

ticipants of both sexes. In males, TSH decreased from
2.31+£0.79t01.94 £ 0.76 plU/mL (p < 0.001), where-
as in females it decreased from 2.41 + 0.82 to 1.69 +
0.71 plU/mL (p < 0.001).
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ROC curve analysis. Receiver operating charac-
teristic (ROC) analysis was performed to evaluate the
ability of serum cortisol and TSH levels to differenti-
ate H. pylori-positive participants from H. pylori-neg-
ative controls. Serum cortisol demonstrated moderate
discriminatory performance with an area under the
curve (AUC) of 0.71, whereas serum TSH showed
fair discriminatory performance with an AUC of 0.67.
These findings suggest that both biomarkers have
modest ability to distinguish infection status and may
reflect systemic endocrine involvement associated
with H. pylori infection rather than serving as stand-
alone diagnostic markers, as Figs. 4 and 5 shows.

DISCUSSION

The present study demonstrated a significant asso-
ciation between active Helicobacter pylori infection
and altered neuroendocrine biomarkers in adults,
characterized by elevated serum cortisol levels and
reduced TSH concentrations. In addition, a signifi-
cant inverse correlation between cortisol and TSH
was observed exclusively in H. pylori-positive par-
ticipants, suggesting coordinated dysregulation of
both the HPA and HPT axes. These findings support
the concept that chronic H. pylori infection may ex-
ert systemic effects beyond the gastrointestinal tract
and influence endocrine homeostasis (7, 8).

The observed increase in serum cortisol levels
among infected individuals is biologically plausible.
Persistent H. pylori colonization has been associated
with chronic low-grade inflammation and sustained
immune activation, with increased production of
pro-inflammatory cytokines such as IL-1B, IL-6,
and TNF-o. These inflammatory mediators may
stimulate hypothalamic corticotropin-releasing hor-
mone pathways, increase ACTH secretion, and sub-
sequently enhance cortisol release (7, 8). Although
cortisol elevation may initially represent an adaptive
anti-inflammatory response, prolonged activation of
the HPA axis may contribute to broader endocrine
dysregulation. Previous studies have also report-
ed altered cortisol dynamics in individuals with
H. pylori infection, although differences in disease
chronicity, bacterial virulence factors, host immune
responses, and assay methodology may explain in-
consistent findings across studies (9).
Simultaneously, significantly lower TSH levels were
identified in H. pylori-positive participants compared
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Table 2. Sex-stratified analysis of serum cortisol and TSH levels according to Helicobacter pylori infection status.

Male with positive Male with negative Female with positive Female with negative p-value*

H. pylori status H. pylori status

Parameter

H. pylori status H. pylori status
Cortisol (pg/dL), mean + SD 176+5.1 149+46
TSH (uIU/mL), mean + SD 1.94+0.76 2.31+0.79

20.1+£5.9
1.69+0.71

145+4.9
2.41+0.82

<0.001
<0.001

* p-values represent comparisons between H. pylori—positive and H. pylori-negative participants within each sex.
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Fig. 4. ROC curve for serum cortisol in discriminating H.
pylori.
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Fig. 5. ROC curve for serum TSH in identifying H. pylori
infection.

with controls. This finding is consistent with emerg-
ing epidemiological evidence linking H. pylori infec-
tion with altered thyroid-related biochemical param-
eters. Population-based analyses have reported asso-
ciations between H. pylori seropositivity and lower
circulating TSH levels, sometimes accompanied by
higher thyroxine concentrations (10). Chronic in-
flammatory states may suppress TRH secretion and
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blunt pituitary TSH release through cytokine-medi-
ated mechanisms. In addition, inflammatory stress
may alter peripheral thyroid hormone metabolism,
producing patterns similar to non-thyroidal illness
syndrome (11).

Another important finding was the significant in-
verse relationship between cortisol and TSH ob-
served only in infected participants. This pattern
further supports functional interaction between the
HPA and HPT axes during chronic infection. In-
creased glucocorticoid activity has been shown to
suppress TRH and TSH secretion, whereas inflam-
matory mediators may simultaneously stimulate cor-
tisol production (11). The absence of this correlation
in non-infected controls suggests that the hormonal
interaction may be infection-related rather than a
general physiological finding.

Sex-stratified analysis revealed that hormonal al-
terations were present in both males and females;
however, the magnitude of cortisol elevation asso-
ciated with infection was greater in females than in
males. This may indicate sex-related differences in
immune responsiveness, stress-axis sensitivity, or
hormonal modulation. Previous evidence suggests
that females often exhibit stronger inflammatory and
endocrine responses under chronic stress conditions
(12). Further studies are warranted to clarify the bio-
logical basis and clinical relevance of these sex-spe-
cific differences.

Receiver operating characteristic analysis showed
modest discriminatory performance for cortisol and
TSH. These biomarkers are not proposed as diag-
nostic tools for H. pylori infection; rather, their per-
formance may reflect systemic endocrine responses
associated with chronic infection. This observation
may be relevant in the broader context of extra-gas-
tric manifestations, where host-response biomark-
ers can provide insight into systemic disease burden
rather than microbial detection alone (13).

Increasing evidence also supports a relationship
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between H. pylori infection and thyroid disorders,
particularly autoimmune thyroid disease. Several
studies and meta-analyses have reported a higher
prevalence of Hashimoto thyroiditis and Graves’
disease among infected individuals, with reductions
in thyroid autoantibody titers following bacterial
eradication in some cases (14, 15). Proposed mecha-
nisms include molecular mimicry between bacterial
antigens and thyroid tissue, together with persistent
immune activation.

The strengths of this study include the relatively
large adult cohort, confirmation of active infection
using stool antigen testing, standardized hormonal
measurements, and subgroup analyses. Neverthe-
less, several limitations should be acknowledged.
The cross-sectional case-control design does not
permit causal inference. Free thyroid hormones (FT3
and FT4), ACTH, and inflammatory cytokines were
not directly measured, which would have provided
a more comprehensive characterization of HPA and
HPT axis activity. In addition, bacterial virulence
factors such as CagA status were not assessed.

In conclusion, active H. pylori infection was associ-
ated with elevated cortisol levels, reduced TSH con-
centrations, and an inverse hormonal relationship in
adults. These findings suggest that chronic H. pylori
infection may influence systemic neuroendocrine
regulation and warrant further prospective mechanis-
tic studies to clarify its role in extra-gastric disease
manifestations.
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