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Abstract

Background: Hepatitis B virus (HBV) is a significant health problem worldwide. Antibody (IgG and
IgM) are basic line to evaluate immune response and differentiate between acute, chronic or even post
treatment HBV infection. Objective: to discover the rate of acute and chronic patterns of HBV
infections and asses the immune response for individuals exposed to HBV infection. Materials and
Methods: 80 participants involved in this cross sectional study by blood samples and IgG, IgM
concentrations were definite by ELISA technique. Results: out of the 80 patients, 65(81.2%) give
positive result for HBV, while 15 (18.8%) tested negative. Chronic/pre-existing disease (58.8%) is the
most common rate followed by (21.3%) as acute infection state, only one individual (1.3%) has pre-
existing infection, result of age (p = 0.9183), sex (p = 0.5667), or residency (p = 0.8099) was not
statistically significant and didn’t show any correlation. Infected individual had markedly IgG levels
(3.12+0.45) (p <0.0001) which is the dominant test result compared to the IgM indicating either a past or
chronic illness infection, acute infection were less prevalent. Conclusion: acute, chronic, and past
hepatitis B virus (HBV) infections can be differentiated using IgG and IgM antibody analysis. Chronic
infection was the most common in our community, highlighting the importance of serological testing in
monitoring HBV and assessing the immune response.
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Introduction

One of the primary causes of liver illness is the
hepatitis B virus (HBV). Most HBV infections
are asymptomatic, but they can also produce
acute or chronic infections that can lead to
cirrhosis, hepatocellular cancer, liver failure,
fulminant hepatitis, and even death [1,2]. First
step of HBV diagnosis is achieved by using
serological markers like hepatitis B surface
antigen (HBsAgQ) and anti-HBs, anti-HBc IgM
and IgG, and hepatitis B e antigen (HBeAg) and
anti-HBe (3,4). While HBV IgM antibodies are
linked to prior exposure or chronic infection,

they are a crucial marker of recent or active
infection and are frequently used to distinguish
between acute hepatitis B and acute
exacerbations of chronic infection (5,6). HBc
IgM antibody titers are extremely sensitive in
identifying acute infection and can be detected
for up to two years, according to clinical and
laboratory research, however levels decrease
when the illness advances to a chronic state or is
treated [7,8]. According to recently released
guidelines, like the EASL and AASLD
guidelines, HBV infection is not a static, phased
condition but rather advances through discrete
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stages, each of which is distinguished by
different levels of viral replication, immune
response patterns, and the degree and severity of
liver damage [9-11]. Because of this, serological
markers are crucial for clinical evaluation.
According to epidemiology, the virus's incidence
varies across people and is greatly impacted by
sociodemographic characteristics including sex,
age, and location of residence [12-14]. This
study aims to discover the rate of acute and
chronic patterns of HBV infections and asses the
immune response for individuals exposed to
HBYV infection.

Materials and Methods

Study of design and participants

Patients with clinically or laboratory-confirmed
probable hepatitis B virus (HBV) and outpatients
(for admission of acute and chronic cases, as
well as asymptomatic carriers) comprise the
study population who determined by prior
research and the anticipated community
incidence of HBV [15-17], where selected and
data like (age, sex, employment, location of
residence, risk factors (blood transfusion,
surgery, infection) history of HBV infection,
and immunization was gathered using a
standardized questionnaire, were collected in
Imam Al-Sadiq Teaching Hospital, Department
of Laboratories and Analysis, Hilla, Babylon,
Iraq from January 2025 to June 2025.

Serological assay

Serological Tests: To identify the IgM and IgG
subtypes, a crucial serological marker for the
hepatitis B virus (HBV) (core antigen), and
serum samples were subjected to conventional
immunoassays (ELISA/photochemical test). 1gG
anti-HBc was thought to be a sign of persistent
infection or prior exposure. A sign of recent or
acute infection was IgM anti-HBc [16-18].

Ethical Approval

The patient gave both verbal and analytical
permission prior to sample collection. The study
methodology, subject information, and consent
form were all assessed and approved by an ethics
committee at the University of Babylon,
Hammurabi College of Medicine, Babylon, Iraq.

Results:

Database characteristic

65 (81.2%) of the 80 individuals tested positive
for HBV, whereas 15 (18.8%) tested negative.
The most prevalent pattern was chronic infection
(58.8%), which was followed by acute infection
(21.3%) and a single early case (1.3%). HBV
positive did not significantly correlate with age
group, sex, or place of residence (P > 0.05) as
shown in table (1). Participants with infection
had substantially greater levels of IgG (3.12 +
0.45) and IgM (1.05 % 0.59) than those without
infection (219 £+ 053 and 0.63 * 0.41,
respectively) as detailed in table (2). IgG and
IgM levels did not significantly differ between
males and females or across age groups. Age and
IgG or IgM levels did not significantly correlate,
according to Spearman correlation. Age, sex, and
place of residence were not significant
predictors, according to binary logistic
regression. Figure (1) below illustrate the
correlation between 1gG and IgM mean across
HBV serologic classes depending and age versus
IgM on previous results.

Table 1: demographic characteristic and HBV serologic
result classification

Variable Category n (%) p value
o 65
Positive (81.2) —
HBYV status 15
Negative (18.8)
Chronic 47
HBVpattern | posuchronic) | (58.8) |
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17
Acute 1.3)
Early infection !
Y (13)
48
Male
Sex (6?? 2'0) 0.5667
Female (40.0)
37
_ Urban (46.3)
Residence 13 0.8099
Rural (53.7)

Table2: the correlation and regression analysis between
immunological parameters

Variable Value p value
Positive: 3.12 + 0.45
19G (U/mL) Negative: 2.19 + 0.53 <0.0001
Positive: 1.05 + 0.59
1gM (U/mL) Negative: 0.63+0.41 | 004
Sex No significant
(1gG/1gM) difference >0.05
Age group No _S|gn|f|cant 50,05
(1gG/1gM) difference
(i(;':\ialt gl;g) r = weak positive >0.05
Correlation r = weak negative >0.05
(Age vs IgM) g '
Logistic regression Age, sex. r§5|dence >0.05
not predictors
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Figure 1: (A) Mean IgG; (B) Mean IgM; (C) HBV class
distribution; (D) Age versus IgM.

Discussion

The results of this study show a relatively high
prevalence of hepatitis B virus (HBV) infection,
with 81.2% of cases testing positive (65/80)
compared to 18.8% testing negative, indicating a
clear prevalence of exposure within the studied
sample. The most common serotype was
past/chronic (58.8%), followed by acute (21.3%),
while early infections were very limited (1.3%).
This distribution is consistent with previous
epidemiological studies indicating that most
HBV cases in adults represent past or chronic
infections rather than recent infections [19].
From an immunological perspective, the results
showed a statistically significant increase in IgG
and IgM levels in infected individuals compared
to uninfected individuals. The mean 1gG level
was 3.12 + 0.45 compared to 2.19 + 0.53 in
uninfected individuals (P < 0.0001), and the
mean IgM level was 1.05 + 0.59 compared to
0.63 = 0.41 (P = 0.004). This support research
and recommendation of CDC which concluded
that anti-HBc IgM indicates a recent infection
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and 1gG high level prrof chronic or past exposure
[20,21], after the statistical analysis of sex (P =
0.5667), place of residence (P = 0.8099), or age
group (P = 0.9183) results, they revealed no
significance differences which lines with past
research that proof immunological variables
affect and more critical than demographic ones
in serological test. As we mentioned before there
IS no obvious variations in immune response of
this sample based on age, sex and residence
variables, this may be attributed to the nature of
the data distribution, as most participants were in
a similar age group, in addition to the small size
of the negative cohort, which reduces the ability
to detect significant differences. On other hand,
when looking at the association between IgG and
IgM levels we notice a mild positive correlation
and weak negative relationship reliable with
previous studies that suggest non-linear or other
factor influenced the connection between age
and immune response, these association didn’t
attain statistical significance (p >0.05), [22]. The
prevalence of chronic infection in this study is
also expected in communities with a long history
of exposure to the virus, which is consistent with
World Health Organization reports indicating
that chronic infection accounts for the largest
share of the global disease burden [21].
Furthermore, other Iraqi studies have shown that
the distribution of infection is not directly related
to place of residence (urban or rural), which is
consistent with our results (P = 0.8099),
indicating that residence did not have a clear
effect on serostatus. Some studies have shown
that older age groups represent the highest
proportion of positive cases, but the statistical
relationship was not always significant, which is
consistent with our results (P = 0.9183).

Conclusion
The study revealed that the predominant serotype
in the samples was I1gG positive and IgM

negative, which indicates either chronic inactive
infection or a previous, symmetrical infection.
Conversely, the lower percentage of acute
infections suggests the presence of recent, rather
than prevalent, infections among the sample. IgG
and IgM markers were important diagnostic
indicators since their levels were higher in
positive instances. Variables of age, sex, and
residence did not demonstrate statistical
significance maybe because of sample size and
distribution.

References

[1] Mahamat G, Kenmoe S, Akazong EW,
Ebogo-Belobo JT, Mbaga DS, Bowo-
Ngandji A, et al. Global prevalence of
hepatitis B virus serological markers among
healthcare workers: A systematic review and
meta-analysis. World J Hepatol 2021; 13(9):
1190-1202.

[2] Nazmul IMd, Shohanur RMd, Sadia I,
Rashidul ISKM, Khaleda F, Rajib EMd et
al. Serological profile and interpretation of
different hepatitis B virus markers. World J
Biol Pharm Health Sci. 2023;14(3): 213-
218.

[3] De Almeida Pondé RA. Detection of hepatitis
B virus surface antigen, IgM and 19gG
antibodies to hepatitis B virus core antigen
in the clinical classification and
epidemiological surveillance of HBV
infection. Molecular Biology Reports.2025
Feb 4;52(1):195.

[4] Lall S, Agarwala P, Kumar G, Sharma MK,
Gupta E. The dilemma of differentiating
between acute hepatitis B and chronic
hepatitis B with acute exacerbation: Is
guantitative serology the answer? Clinical
and Molecular Hepatology. 2020 Apr
1;26(2):187-95.

[5] Lemon SM, Gates NL, Simms TE, Bancroft
WH. IgM Antibody to Hepatitis B Core

Hammurabi Journal of Medical Sciences | Volume 3 | Issue 1 | January-March 2026 71



Kazem: Assessment of Immune Response in Hepatitis B Virus Infection

Antigen as a Diagnostic Parameter of Acute
Infection with Hepatitis B Virus. The
Journal of Infectious Diseases. 1981 Jun
1;143(6):803-9.

[6] Tsukuda S, Watashi K, Hojima T, Isogawa
M, Iwamoto M, Omagari K, et al. A new
class of hepatitis B and D virus entry
inhibitors, proanthocyanidin and its analogs,
that directly act on the viral large surface
proteins. Hepatology .2016 Nov
19;65(4):1104-16.

[7] Gerlich WH, Luer W, Thomssen R,
Forschungsgemeinschaft SG for VH of the
D. Diagnosis of acute and inapparent
hepatitis B virus infections by measurement
of IGM antibody to hepatitis B core antigen.
The Journal of Infectious Diseases. 1980 Jul
1;142(1):95-101.

[8] Fernandes GS, Carvalho GC, Ramadan DR,
Tufik S, Feres MC. B-088 estimation of
antibodies to HBSAG and liver function
markers from a large laboratory database in
Séo Paulo, Brazil. Clinical Chemistry.2023
Sep 27;69.

[9] Guang Y, Yuzhong L, Hui L. Establishment
of an analysis model based on measurement
of hepatitis B viral infection serum markers.
BMC Infectious Diseases. 2019 Feb
18;19(1):171.

[10] Uwandu MO, Okwuraiwe AP, lge FA,
Okhiku F, Babaleye O, Onwuamah CK, et
al. A Four-Year trend of acute hepatitis B
virus infection at a tertiary health facility in
Lagos, Nigeria. European Journal of
Medical and Health Sciences. 2023 Nov
15;5(6):11-4.

[11] Terrault NA, Lok ASF, McMahon BJ,
Chang K, Hwang JP, Jonas MM, et al.
Update on prevention, diagnosis, and
treatment of chronic hepatitis B: AASLD
2018 hepatitis B guidance. Hepatology .
2018 Feb 5;67(4):1560-99.

[12] Moreira LVL, Malheiros AP, Barbosa
KMV, Freitas PEB, Silva AL, Cruz ACR, et
al. The first evidence of hepatitis A virus
subgenotype I1IA in the Eastern Brazilian
Amazon, 1982-1983. Journal of Medical
Virology. 2022 Jan 26;94(6):2887-91.

[13] Park JW. Differentiation of acute and
chronic hepatitis B in IgM anti-HBc positive
patients. World Journal of Gastroenterology .
2015 Jan 1;21(13):3953.

[14] Francisca OU, Jc I, Ifeanyi OE, O IM, Ebele
NP, Mtb OO. Evaluation of some
immunological and haematological indices
of hepatitis B infected subjects in Nnamdi
Azikiwe University Teaching Hospital,
Nnewi, Anambra State, Nigeria. Journal of
Biomedical Sciencies .2017 Jan 1;06(03).

[15] Osasona OG, Oguntoye T, Eromon P,
Abdulkareem L, Arowosaye AO, Ariyo OE,
et al. Atypical serologic profiles of hepatitis
B virus infection across clinical cohorts of
patients in Southwestern Nigeria. Journal of
Immunoassay and Immunochemistry .2023
Jan 22;44(2):176-91.

[16] Centers for Disease Control and Prevention
(CDC). Screening and testing for hepatitis B
virus infection—United States, 2023.

[17] European Association for the Study of the
Liver (EASL). Clinical practice guidelines
on hepatitis B. J Hepatol. 2017.

[18] World Health Organization (WHO).
Hepatitis B fact sheet. 2024.

[19] Lok ASF, McMahon BJ. Chronic hepatitis
B. Hepatology. 2007;45(2):507-539.

[20] Hoofnagle JH. Serologic markers of
hepatitis B virus infection. Annu Rev Med.
1981;32:1-11.

[21] Dienstag JL. Hepatitis B virus infection. N
Engl J Med. 2008;359:1486-1500.

[22] McMahon BJ. The natural history of
chronic  hepatitis B  virus infection.
Hepatology. 2009;49(S5):S45-S55.

Hammurabi Journal of Medical Sciences | Volume 3 | Issue 1 | January-March 2026 72



