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Evaluation of Humoral Immune Response among Chronic
Hepatitis C Patients in Ibb Governorate, Yemen
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Abstract

Background: Hepatitis C Virus causes chronic infections and represents a
global health burden, the host immune response to HCV infection is
composed of both a non-specific (innate) immune response and a specific
(adaptive) immune response, including humoral and cellular components,
susceptibility to HCV infection has been related to immunological disorders

of both cellular and humoral of innate and adaptive immunity.

Aims of the Study: The present study was designed to evaluate: (1) The
humoral adaptive immune response Serum levels of Immunoglobulins (IgA,
IgG, IgM). (2) The humoral innate immune response Serum levels of
complements (C) components (C3, C4) levels among patients with chronic
Hepatitis C infections. (3) Explore the correlation between serum
immunoglobulins (IgA, 1gG, IgM) and complements (C3, C4) levels with
the clinical status (Virological & Biochemical markers) and antiviral

treatment.

Materials and Methods: The current an observational (case-control) study
was carried out during the period from November 2022 to December 2023.
This study was designed to include three groups: The First group: included
50 chronic hepatitis C patients who did not receive HCV treatment
designated as (CHC-NTR), the second group: included 50 patients with
chronic hepatitis C who received anti-HCV treatment designated as (CHC-
TR) and the third group: included 50 healthy individuals as a normal
control designated as (NC). all patients were matched through gender and
age, and a questionnaire was designed for (Sociodemographic data and
medical history of the patients, such as name, age, sex, residency, marital
status, duration of infection, and family history ... etc), All information and

samples were taken for each participant by ethically approved.



Approximately 10 ml of venous blood was collected from each participant,
5 ml of blood Serum was collected for the detection of viral markers (anti-
HCV virus antibodies and hepatitis B surface antigen), as well as for the
detection of immunological markers (IgM, IgG, IgA, C3 and C4). In
addition, 3 ml of blood serum was collected for detection of liver function
tests (alanine aminotransferase (ALT), aloumin, and total bilirubin. Finally,
2 ml whole blood was collected in an EDTA tube for the detection of real-
time chain reaction (RT-PCR) of HCV RNA.

Results: The results showed that the mean level of Log 10 RNA level was
6.0£1.57 IU/ml for CHC-NTR; this parameter was diminished within the

treated group to an undetectable level.

The mean level of IgG (1834.6+442.4) and (1465.2+343.9), IgA
(310.8+204.8) and (252.3+144.5) and complement component C3
(145.7+49.1) and (148.1+51.1) were significantly higher (P<0.05) among
CHC-NTR and CHC-TR respectively than control. Despite no significant
difference for IgM and complement component C4 (P>0.05), they exhibited

a higher level among CHC patients than healthy controls.

The association between HCV infection status and the age group (31-40
years) (28%) and (50 years and up) (51%) was significant (P<0.001) whereas
in age group 18-30 was (21%). HCV infection likelihood was increased
among illiterates (56%). Qat chawing habit increased the odds to of HCV
infection; Odd ratio (12.429).

Anti-HCV positivity was positively correlated with ages, Log 10 HCV RNA
and bilirubin. Positive correlation was also reported with IgG, IgA and C3.
Log 10 HCV RNA were positively correlated with ages (r=0.229), Anti-
HCV(r=0.417), 1gG (r=0.542), IgA (r=0.243) and bilirubin (r=0.451) at
(P<0.05). Positive correlation also was detected among IgG with age



(r=0.400), ALT(r=0.343), bilirubin (r=0.333), anti-HCV (r=0.421), Log10
HCV RNA, IgM (r=0.286), IgA(r=0.484) and C3 (r=0.163). Whereas IgA
was correlated to age (r=0.498), bilirubin (r=0.172), anti-HCV(r=0.417) and
Log10 HCV RNA(r=0.243). Albumin show negative correlation with many

variables in this study.

Finally, C3 levels was correlated to anti-HCV antibody and C4 also, the
immunological markers IgG, IgA and C3 were positively correlated with
anti-HCV.

Conclusion: based on our results, the humoral markers of innate and adaptive
immune responses in chronic HCV infection were elevated above the normal
range. The humoral components; immunoglobulins (IgG and IgA) and
complement components (C3 and C4) were increased in chronic HCV
infected patients, treatment caused a slight decrease in their levels, despite
the number of doses patients received. These variables were mostly
correlated directly with each other, and log 10 RNA reflects their coordinated
actions in active infection. Active infection showed high ALT and bilirubin.
These humoral components increase with time, and most of them were

positively correlated with the patient's age.
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