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Abstract Mohammad-Shafi Mojadadi

: Serum cortisol concentration correlates with anti-spike antibody

levels in vaccinated individuals, suggesting cortisol may be a marker of vaccine Address: Department of Immunology,

Faculty of Medicine, Sabzevar

immunogenicity. This study aimed to investigate the relationship between serum University of Medical Sciences,
cortisol levels and anti-SARS-CoV-2 spike protein antibody response following Sabzevar, Iran.
vaccination.

Tel: +9809125467074

: In this cross-sectional study, 80 staff members from E-mail: mojadadi@gmail.com

Sabzevar University of Medical Sciences who had received a second dose of either
the Sinopharm or Sputnik V vaccine were included. Serum cortisol and anti-spike
IgG antibody levels were measured using enzyme-linked immunosorbent assay
(ELISA). Data were analyzed with SPSS version 22, employing ANOVA and
Pearson's correlation.

: The mean age of participants was 34.81 £ 7.62 years. Significant
differences were found in both anti-spike IgG titers and serum cortisol levels based
on vaccine type (P < 0.001). Recipients of the Sputnik V vaccine demonstrated
significantly higher antibody levels (mean + SD: 138.2 + 65.1 AU/mL) and cortisol
levels (7.8 2.5 pg/dL) compared to Sinopharm recipients (69.0 = 60.3 AU/mL and
5.1 £ 1.8 pg/dL, respectively). No significant differences in antibody or cortisol
levels were observed based on age or gender. Furthermore, no significant correlation
was found between individual serum cortisol concentration and anti-spike IgG titer

(P> 0.05).

: While the type of COVID-19 vaccine was associated with differing Keywords Antibody, COVID-
levels of both antibody response and serum cortisol, no direct correlation was 19, ) Cortisol, COVID-19
established between serum cortisol concentration and anti-SARS-CoV-2 spike Vaccine.

protein IgG antibody titer
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Introduction

In December 2019, an outbreak of severe viral
pneumonia was reported in Wuhan, China, caused
by a novel coronavirus, subsequently named Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2). The World Health Organization (WHO)
declared a Public Health Emergency of International
Concern in January 2020 and characterized the
spread as a global pandemic on March 11, 2020. The
high transmissibility of SARS-CoV-2 has resulted in
over 700 million confirmed cases and more than 7
million deaths worldwide.

Vaccination has been a cornerstone of the global
strategy to mitigate severe disease and mortality
from COVID-19. However, a decrease in vaccine

efficacy has been shown among
immunocompromised populations, such as organ
transplant recipients, individuals with blood

malignancies, and those undergoing chemotherapy.

Cortisol, one of the primary glucocorticoids
synthesized in the zona fasciculata of the adrenal
cortex, plays a central role in the physiological stress
response. Beyond its metabolic functions, cortisol
exerts potent immunomodulatory and anti-
inflammatory effects. The prescribed dosage and the
level of stress experienced, the timing of cortisol
administration before or after exposure to stress or
infection, and changes in the levels of other natural
adrenal steroids or hormones may affect the host's
response.

Patients with autoimmune disorders might have
an abnormal response or feedback to infection or
other stresses.

Given the role of cortisol as an endogenous
immunosuppressant, circulating cortisol levels could
theoretically influence the immunogenicity of
vaccines.  While  exogenous  corticosteroid
administration is known to dampen vaccine
responses, the impact of physiological variation in
endogenous cortisol on SARS-CoV-2 vaccine-
induced immunity remains unclear. Therefore, this
study aimed to investigate the relationship between
serum cortisol levels, as a corticosteroid, and the
immune response to the spike protein after
vaccination.

Methodology

This cross-sectional study included 80 staff
members from Sabzevar University of Medical
Sciences who had completed a two-dose primary
series of either the Sinopharm (inactivated virus) or
Sputnik  V  (adenovirus-vectored) COVID-19
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vaccine. Following informed consent, a 5 mL venous
blood sample was collected from each participant
between 7:00 and 9:00 AM to account for diurnal
variation in cortisol. Exclusion criteria included
recent use of corticosteroid medications, known
adrenal disorders, or acute illness at the time of
sampling. For the tests, an IgG enzyme-linked
immunosorbent assay (ELISA) kit against the spike
antigen (s antigen) produced by Pishtaz Teb
Company and a serum cortisol level ELISA kit were
used. The optical density of tests was measured
using an ELISA reader at a wavelength of 450 nm.
The sensitivity and specificity of this kit for
measuring IgG levels against SARS-CoV-2 were
94.1% and 98.3%, respectively. Results were
expressed in arbitrary units per milliliter (AU/mL).
Serum cortisol levels were measured using a
competitive ELISA kit with an analytical sensitivity
of 0.4 pg/dL.

Data analysis was performed using SPSS
software version 22. Descriptive statistics were
expressed as mean + standard deviation (SD) for
continuous variables and frequency (percentage) for
categorical wvariables. Group comparisons for
antibody and cortisol levels were made using
independent t-tests (for gender and vaccine type) and
one-way ANOVA (for age groups). The relationship
between cortisol and antibody titer was assessed
using Pearson’s correlation coefficient. A P-value of
less than 0.05 was considered statistically
significant.

Results

Demographic and Clinical Characteristics

In this study, 48 individuals (60%) were female,
with a mean age of 34.81 + 7.62 years. 28 patients
(35%) self-reported a prior positive COVID-19
infection, while 52 patients (65%) self-reported
negative. Additionally, an equal number of 40
patients (50%) received the Sinopharm vaccine, and
40 patients received the Sputnik V vaccine.

Antibody and Cortisol Levels

The overall mean anti-spike IgG titer was 103.6
+ 75.8 AU/mL, ranging from 1 to 194 AU/mL. The
mean serum cortisol concentration was 6.43 + 2.20
pg/dL, with values ranging from 2.10 to 30.13
pg/dL.

Analytical Results

The mean serum concentrations of anti-spike IgG
antibodies in the age groups of 20-30, 31-40, 41-50,
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and 51-60 years were 96.5+£71.9, 113.2+76.5,
62.3£70.7, and 108.4+£94.3 AU/ml, respectively.

In the ANOVA statistical test, there was no
significant difference in the mean levels of anti-spike
IgG antibodies among different age groups (P =
0.395).

The mean serum cortisol concentrations in the
age groups of 20-30, 31-40, 41-50, and 51-60 years
were 6.2+1.2, 6.3£2.2, 8.3+£2.5, and 6.5+1.3 pg/dL,
respectively.

In the ANOVA statistical test, there was no
significant difference in mean serum cortisol levels
among different age groups (P=0.143).

The results revealed no significant gender-based
differences in either anti-spike IgG antibodies (P >
0.05) or serum cortisol levels (P = 0.15). In contrast,
a marked disparity was observed based on vaccine
type. Participants who received the Sputnik vaccine
demonstrated significantly higher levels of both anti-
spike IgG (P < 0.001) and serum cortisol (P <0.001)
compared to those vaccinated with Sinopharm.
Finally, Pearson’s correlation analysis indicated no
significant relationship between serum cortisol and
anti-spike IgG antibody levels (P > 0.05).

Discussion

This study investigated the relationship between
serum cortisol and anti-SARS-CoV-2 spike antibody
levels in vaccine recipients.

While prior research has linked low cortisol to
increased mortality in hospitalized COVID-19
patients (Ahmadi et al., 2022), this study examined
cortisol levels in a vaccinated cohort, finding a mean
of 43.6 £ 2.20 pg/dL. Furthermore, unlike the work
of Rubica et al. (2020) on cortisol and
socioeconomic status in hepatitis B vaccination, our
study included both genders and did not evaluate
socioeconomic variables. The results showed no
significant variation in serum cortisol levels by
gender, and no correlation was found between serum
cortisol and anti-spike IgG antibody levels.

This study's finding—that serum cortisol level is
not associated with anti-spike IgG antibody titer—
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aligns with the work of Nicola et al. (2003), who
demonstrated that corticosteroid exposure did not
alter the immune response to influenza vaccination
in asthma patients. Among our participants (mean
age: 34.81 + 7.62 years), those vaccinated with
Sputnik V exhibited significantly elevated levels of
both serum cortisol and anti-spike IgG compared to
recipients of the Sinopharm vaccine.

This indicates a disparity in the immunogenicity
of the two wvaccines, but it does not imply a
relationship between cortisol and antibody titer. In
summary, while the vaccine platform influenced
both humoral and endocrine responses, no
significant correlation was observed between
individual cortisol and antibody levels in this
vaccinated cohort.

Conclusion

No significant correlation was found between
basal serum cortisol levels and anti-spike IgG
antibody titers following COVID-19 vaccination.
While the vaccine platform significantly influenced
both the antibody response and cortisol levels,
individual cortisol concentration did not predict
individual antibody magnitude. Therefore, it seems
that there is no correlation between serum cortisol
levels and the titer of IgG antibodies against the
spike protein of the coronavirus.
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