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Abstract
Background: Hepatitis A virus (HAV) can have severe manifestations in adult patients with other liver diseases, particularly in 
those infected with human immunodeficiency virus (HIV). This study aimed to measure immunity against HAV in HIV-positive 
individuals to determine the necessity of vaccination against HAV in this population.
Methods: This cross-sectional study investigated 171 HIV-positive patients aged 18 years or older who were tested for serum IgG 
anti-viral hepatitis A antibody. The prevalence and its determinants were analyzed based on patient data. 
Results: The average age of the patients was 44.2 years old. The prevalence of HAV antibody positivity was 97.7%. The prevalence 
was higher in patients older than 30 years. There was a close association between hepatitis C virus (HCV) infection (P = 0.002). 
There were no significant correlations between antibody levels and sex, marital status, employment status, education level, 
economic status, smoking status, drug use status, and physical activity level. The mean and median CD4 + counts in patients with 
positive (reactive) antibody (Ab) levels were 458 and 404 ± 294, respectively, while the mean and median CD4 + counts in patients 
with non-reactive antibody levels were 806 and 737 ± 137, respectively, in those who tested negative for anti-HAV Ab (P = 0.05).
Conclusion: The prevalence of anti-hepatitis A IgG antibodies in people with HIV was very high in Shiraz. There is an increasing 
trend in the number of older patients and those with HCV infections. The negative association with CD4 was borderline in this 
study, which needs to be confirmed in larger groups. 
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Introduction
Among viral hepatitis, hepatitis A is mostly observed in 
developing countries, with the incidence rate recently 
reaching 100% up to the age of 5 years,1 however, 
according to statistics published in 2018, the infection rate 
today is 3.8 people in up to 100 000 people.2 This disease 
is highly prevalent in countries such as Iran, similar to its 
prevalence in other Asian and Middle Eastern countries.3 
In addition, hepatitis A virus (HAV) can have severe 
manifestations in adult patients with other liver diseases, 
particularly in those with human immune deficiency virus 
(HIV) infection. In a study conducted 14 years ago by the 
Iranian Blood Transfusion Organization, 95% of blood 
donors had antibodies against this pathogen.4 Historically, 
most people in developing countries acquired the 
necessary immunity to this pathogen through exposure 

to it in childhood and were immune to it in adulthood. 
Along with the increase in personal health status and the 
change in the way of life in these regions, changes in the 
epidemiology of the disease were observed, and the age 
of infection increased. As older people are more likely 
to contract cancer, many societies use immunization 
methods to reduce the risk of death caused by cancer.5

HAV is resistant to bile and detergents because it does not 
have a coating similar to that of other viruses. This virus is 
found in the environment and sewage but is inactivated by 
chlorine and formalin. The disease is transmitted by the 
fecal-oral route and often through contaminated drinking 
water.6-8 Several outbreaks of this virus have been reported 
through contaminated food consumption and polluted 
water.9,10 Another way to contract this virus is through 
sexual intercourse or close contact with an already 
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infected person. It is highly contagious.11,12 After entering 
the body, the virus multiplies in the digestive system and 
liver cells and then dies off. The cells are then removed 
from them. Cell death is caused by an immune response in 
the body.13 The disease is often asymptomatic in children. 
As the age of an individual increases, the probability of 
symptoms increases. The probability of death is also the 
same.14 On the one hand, there has been a recent increase 
in the level of health in different parts of Iran, which is 
expected to lead to an increase in the number of sensitive 
people in society. The incubation period typically lasts 
between 15 and 50 days. There is no specific treatment, 
and the symptoms will disappear within 2 months. It is 
believed that the best way to learn is to engage in hands-
on activities.14 The clinical manifestations of this virus 
can range from asymptomatic to acute liver failure, but 
typically it does not become chronic. The risk of fulminant 
hepatitis in this type of hepatitis A is higher than that in 
other types of hepatitis.15,16 Little evidence suggests that 
hepatitis A can lead to chronic liver disease or even death, 
although it is believed that it may increase the severity 
and mortality of such conditions in patients with chronic 
hepatitis. Hepatitis A can be caused by liver failure due to 
autoimmune hepatitis.17,18

Ten days before the onset of symptoms and the 
appearance of antibodies in the serum, the amount 
of virus in the feces is high. The virus is present in the 
blood even before the person develops the symptoms of 
the disease. The most common diagnosis of hepatitis A is 
based on serological tests. The level of the enzyme alanine 
transferase increases at the same time as the level of 
antibodies against hepatitis A is measured. A positive IgM 
antibody against hepatitis A is a sign of recent infection 
with the virus. Normally, there is no need to use antibody 
detection methods if the disease is expected to last for less 
than 6 months. The simultaneous presence of a positive 
titer of IgG anti-HAV antibody and a negative titer of IgM 
anti-HAV antibody indicates a history of past diseases and 
is not currently a disease.19-21

Hepatitis A is a common infectious disease that can 
be prevented through vaccination. Currently, effective 
vaccines are available to protect against hepatitis A 
infection. These vaccines provide long-term protection 
against infections. However, there is no consensus 
worldwide on the duration of protection or when to give 
a booster shot or booster vaccine in the future. Studies 
have shown that after a full initial course of vaccination, 
levels of protective antibodies remain in the body of 
healthy individuals for more than 10 years, and there 
is no evidence that accepts hepatitis A vaccination is 
curative after a primary course of vaccination against the 
virus.22,23 The general recommendation is that people with 
chronic liver diseases, coagulation factor disorders, and 
people who are HIV positive should be vaccinated against 
hepatitis A because of the potential risk of infection and 
severe disease.22,24

Acquired immunodeficiency syndrome (AIDS) is a 

major social and economic problem affecting human 
health. Currently, AIDS is the fourth leading cause of death 
in all age groups.25 Although mortality from HIV infection 
is decreasing, hepatitis viruses are still an important factor 
in mortality from this disease.26 36.7 million people are 
infected with HIV worldwide. 1.2 million of these people 
live in the United States. According to UNAIDS statistics 
released in 2016, 66 000 people in Iran were infected 
with HIV. According to statistics from this organization, 
since 2010, the number of new HIV cases has increased 
by approximately 21%. The death rate from this infection 
has decreased by 14%. In Europe and the United States, 
approximately 8 to 16% of patients with HIV are 
simultaneously infected with hepatitis B virus (HBV).27-30

It is possible that patients can be simultaneously infected 
with two or all three viruses at the same time.31 Hepatitis 
A is a common infectious agent of acute hepatitis, which 
is mainly transmitted through the fecal-oral route from 
an infected person to a healthy person. The prevalence 
of hepatitis A is higher in areas of poor health and 
socioeconomic status. Most HIV-positive patients have 
other health problems that may increase their risk of 
liver failure and death from hepatitis A. Chronic hepatitis 
C virus (HCV) infection greatly increases the risk of 
fulminant hepatitis and death from HAV.32 Vaccination 
against the HAV is not routinely carried out in Iran. 
This study aimed to measure immunity against HAV 
in HIV-positive individuals to determine the necessity 
of vaccination against HAV in this population. If the 
antibody titer is low in a high percentage of HIV-positive 
people, routine vaccination of HIV-infected people may 
help reduce mortality and morbidity in these people.

Method and Materials
Sampling
This cross-sectional study was designed at the Shiraz 
University of Medical Sciences in the southwest of Iran. It 
included 200 HIV-positive patients from all our available 
trial population who were aged 18 years or older and were 
tested for serum IgG anti-virus hepatitis A antibody. All the 
patients provided informed consent before participating 
in the study. Age, sex, and number of CD4 + cells were 
determined from patient records before blood samples 
were collected. Most patients were using anti-HIV drugs 
and sometimes antibiotics, which do not interfere with 
the HAV antibody titer measurement protocol. A blood 
sample of 5 cc was collected from each patient. The serum 
was maintained at a temperature below 20 °C until use. The 
quantitative luminescent laboratory technique was used 
to measure the amount of anti-hepatitis A antibody (IgG) 
in serum. Index values greater than 1.1 were considered 
positive, while index values less than 0.9 were considered 
negative. Items between 0.9 and 1.1 were retested again.

Inclusion criteria
HIV-positive patients who were 18 years or older and who 
were registered at the AIDS Research Center in 2019-2020 
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were included in the study using the census method.

Exclusion Criteria
Lysed, severely lipemic, and icteric samples, samples with 
distorted patient characteristics and no name, and samples 
that were sent to the laboratory late were considered as 
poor quality samples and excluded from our study. Only 
people who had complete files and had been sampled for 
antibody testing were included in the study. There were 10 
patients with unknown antibody titers due to inadequate 
serum volume and 19 patients with incomplete files or a 
lack of access to blood sampling.

Data Collection Tools and Process
Sampling was performed after collecting data from the 
files. Five milliliters of venous blood was drawn from 
each patient, and blood coagulation was performed for 
3 hours. The samples (blood serum) were separated by 
centrifugation at 3600 rpm (revolutions per minute) for 5 
minutes. For this purpose, a dedicated kit for anti-hepatitis 
A antibody was purchased and tested according to the 
protocol after blood collection and serum preparation.

Calculation of Test
The number of samples that could be read by the device 
from the signal was recorded for each sample. The cut-off 
point for the desired result is determined by adding the 
positive control and the negative control divided by three 
[(positive control + negative control) ÷ 3]. If the number of 
cut-off points is more than 1.1, the sample will be named 
positive, and below 0.9 will be named negative, and if it is 
between 0.9 and 1.1, the sample should be repeated. For 
each serum sample, the above assay was performed twice, 
and relevant information was recorded for 181 samples 
(10 patients whose antibody titers were not determined 
were excluded).

Statistical Analysis Method
Statistical analysis was done using the SPSS software 
(version 18). The Mann-Whitney test, Fisher’s exact test, 
and Spearman’s coefficient of correlation were used to 
determine the relationship between seropositivity and 
sociodemographic or blood information of patients. A 
95% confidence interval and two-sided P value less than 
0.05 were used in all analyses.

Results
The study found that hepatitis A is commonly present in 
HIV-positive patients and that IgG titration is common in 
patients with the disease. The average age of the patients 
was 44.2 years. The antibody titer ranged from 0 to 18, 
with a mean of 9.2 ± 3.6. Four (2.3%) patients had no 
antibodies (non-reactive). These four cases were men. 
This means that the antibody level was positive in 97.7% 
of the patients (Figure 1).

Table 1 displays the antibody levels according to the 
demographic variables. Fisher’s exact test did not show 

any significant relationship between antibody levels and 
the variables of sex, marital status, employment status, 
education level, economic status, smoking status, drug 
addiction status, hepatitis B and C status, and patients’ 
levels of physical activity (P > 0.05).

The mean antibody titers of the hepatitis C patients 
(IgG and IgM positive) were 10.08 ± 3.46, with a median 
of 9.98, and the mean antibody titers of the hepatitis 
C-negative group were 8.4 ± 3.67, with a median of 11.18. 
The Mann-Whitney test showed a significant difference 
in antibody titers between the two groups (P = 0.05). 
Antibody titers in the hepatitis B group (HBV positive) 
were 10.49 ± 3.29 with a median of 12.19, and in the 
hepatitis B negative group, with a mean of 9.11 ± 3.96 
with a median of 8.65. The Mann-Whitney test showed 
no significant difference in the antibody titers of the two 
groups (P = 0.184).

The mean and median age of cases with positive antibody 
levels were 44.6 ± 9.1 and 43 years, respectively, and the 
mean and median age of negative cases were 29.5 ± 5.5 and 
30 years, respectively. The Mann-Whitney test showed a 
significant relationship between antibody levels and age 
(P = 0.002). On the other hand, the Spearman coefficient 
of correlation between age and antibody titer was r = 0.167 
(P = 0.03), indicating a positive and significant correlation 
between age and antibody level. In addition, there was a 
positive and significant relationship between the duration 
of the disease and the level of antibodies; therefore, the 
Spearman correlation coefficient of the duration of the 
disease and the level of antibodies was r = 0.305 (P < 0.001). 
The mean and median CD4 + counts in patients with 
positive (reactive) antibody levels were 458 and 404 ± 294, 
respectively, and the mean and median CD4 + counts in 
patients with non-reactive antibody levels were 806 and 
737 ± 137, respectively, in those who tested negative for 
Ani HAV Ab. The Mann-Whitney test showed a slightly 
significant difference between the CD4 + counts of patients 
with positive and negative antibody levels (P = 0.05), 
although the Spearman correlation coefficient test did 
not show a relationship between the CD4 + count and the 
antibody titer (r = 0.032; P = 0.68).

Figure 1. There is a high prevalence of HAV seroprevalence in HIV-positive 
patients. The study found that 97.7% of the studied HIV patients had anti-
hepatitis A IgG antibodies, and 2.3% of the patients had no (non-reactive) 
antibodies.
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Discussion
In this study, 171 patients with HIV were tested for HAV 
antibodies. The study found that HAV is common among 
patients with HIV and that IgG titration is often useful 
for diagnosing HAV infection. Considering that stable 
immunity is explained by IgG titration and that IgG is 
the major factor and more important than IgM in stable 
immunity, IgM examination is used to screen the early 
stages of the disease, and IgG examination is specialized 
for stable immunity. The age of the patients ranged from 
23 to 70 years, with 44.2 ± 9.3 years being the average age. 
The patients’ weights ranged from 42 to 100 kg, with an 
average of 64.8 ± 11.6 kg. The disease ranged from 1 to 25 
years, with an average of 7.7 ± 5.2 years.

The patients’ files included their demographic 
information, such as sex, age, marital status, employment 
status, economic status, educational level, smoking status, 
drug addiction status, and physical activity status. The 
study found that 97.7% of patients with HIV had anti-
hepatitis A IgG. This suggests that they were likely to have 

been previously exposed to HAV. In this study, the highest 
relative frequency was found among married people, 
unemployed people, people with primary education, and 
people with low economic levels.

Since hepatitis A is most commonly transmitted through 
the fecal-oral route, the prevalence of this virus is likely 
higher in people with poorer health.33 A study conducted 
by Taghavi et al found that the prevalence of hepatitis A 
antibody (IgG) positivity was 88.2%.34 Also, another study 
conducted by Bagheri Lankarani et al. found that a high 
intake of fruits and vegetables is beneficial for a person’s 
health. The study found that the prevalence of anti-HAV 
IgG was 66.5%.35 Meanwhile, the study found that 97.7% 
of the 171 HIV patients studied had positive antibody 
responses to the virus.17 Considering the country’s 
increasing health levels, it can be seen that the majority 
of the patients studied had positive antibody titers, which 
may indicate a lower level of health. This case itself may 
explain the background and circumstances of the patient’s 
HIV infection. Therefore, it can be concluded that the 

Table 1. Anti-HAV IgG antibody levels in HIV-positive patients according to demographic variables and P value level based on Fisher's exact test.

Antibody Positive Negative
P valuea 

Variable Level Number Percent Number Percent

Sex
Male 93 95.9 4 4.1

0.134
Female 74 100 0 0

Marital status

Single 36 92.3 3 7.7

0.063Married 83 98.8 1 1.2

Widow 48 100 0 0

Employment status
Employed 72 97.3 2 2.7

1
Unemployed 95 97.9 2 2.1

Level of Education

Illiterate 6 100 0 0

0.441

Elementary 61 100 0 0

Middle School degree 51 96.2 2 3.8

Diploma 40 95.2 2 4.8

Bachelor's degree 8 100 0 0

Master's degree 1 100 0 0

Economic status

1 121 98.4 2 1.6

0.3782 37 94.9 2 5.1

3 9 100 0 0

Smoking status
Yes 80 98.8 1 1.2

0.623
No 87 96.7 3 3.3

Drug addiction status
Yes 37 100 0 0

0.578
No 130 97 4 3

Hepatitis C status
Yes 80 97.6 2 2.4

1
No 87 97.8 2 2.2

Hepatitis B status
Yes 12 100 0 0

1
No 155 97.5 4 2.5

Physical activity level

1 44 97.8 1 2.2

1
2 74 97.4 2 2.6

3 40 97.6 1 2.4

4 9 100 0 0

a Fisher's exact test.
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prevalence of HAV is high in the research group of HIV 
patients whose most common method of infection is fecal-
oral, as mentioned above. As a result, HIV infection in 
these individuals is an important contributor to infection. 
The health of these people is likely to be poor. It is 
suggested that a study should be conducted that considers 
the causes of this disease and its relationship with HAV.

 In a study by Moisseeva et al, the prevalence of hepatitis 
A in Ukraine was investigated. They studied whether 
people living in Kyiv have anti-hepatitis A antibodies. 
In 1001 people, they found that older people were more 
likely to have antibodies. The average prevalence of this 
antibody was 31.9%, which increased with age. Among 
people over 51 years of age, the rate was 81.7%.36 In the 
present study, the mean and median ages of antibody-
positive patients were 44.6 ± 9.1 and 43 years, respectively, 
and the mean and median ages of antibody-negative 
patients were 29.5 ± 5.5 and 30 years, respectively. The 
Mann-Whitney test showed a significant relationship 
between antibody levels and age (P = 0.002). On the other 
hand, Spearman’s correlation coefficient between age 
and antibody titer was r = 0.167 and P = 0.03, showing 
a positive and significant correlation Between age and 
antibody levels. With increasing age, the prevalence of 
positive antibody titers increased, which was associated 
with greater exposure. Given the prevalence of nearly 
100% positive antibody titers in infected people, there 
is no need for vaccination, but this prevalence may vary 
from city to city. With improved hygiene in recent years, 
this prevalence of positive titers is expected to increase in 
the coming years.

Miri et al conducted a study to determine the effects of a 
new product on customer satisfaction. The results showed 
that the new product successfully increased customer 
satisfaction. The use of this new product showed a high 
prevalence of hepatitis A in Mashhad. This study was 
conducted on 1563 randomly chosen individuals from 
Mashhad’s general population over two months in 2009. 
Serum samples were tested for antibodies against hepatitis 
A using ELISA. The results were analyzed using the 
SPSS software, and chi-square and Student’s t tests were 
used to analyze the data. The prevalence of hepatitis A 
infection was about 69.6% in both men and women so the 
prevalence of hepatitis A infection did not differ between 
men and women populations. The prevalence of hepatitis 
A antibody positivity has increased from 9.4% in people 
aged < 5 years to 100% in people over 65 years of age.37

In a study by Karimi et al in Shahrekord, the prevalence 
of hepatitis A was approximately 90.8%. The results 
showed that 455 of 501 (90.8%) serum samples, including 
211 males and 290 females, were positive for HAV IgG 
antibodies. Educational level, age, marital status, and race 
were related to the level of serum IgG antibodies against 
the HAV.38 There was no significant relationship between 
antibody level and sex, marital status, employment status, 
education level, economic status, smoking status, drug 
use status, and physical activity level of the patients in our 

study. The study found that the p-value was greater than 
0.05, which suggests that the relationship between sex and 
hepatitis A is real. There was no significant relationship 
between the prevalence of hepatitis A and the level of 
education or marital status, which was not equivalent 
to the results of Karimi et al. The median CD4 + count 
in patients with positive antibody levels was 458 and 
404 ± 294; the median CD4 + count in patients with non-
reactive antibody levels was 806 and 737 ± 137 in those 
who tested negative for Anti HAV Ab. The Mann-Whitney 
test showed a slight difference in the number of CD4 + cells 
in patients with positive and negative antibody levels 
(P = 0.05), while the Spearman correlation coefficient test 
showed There was no significant relationship between 
the number of CD4 + cells and IgG antibody level against 
HAV (P = 0.68).

Weissman et al found that patients who adhere to a 
strict diet are more likely to experience positive results 
than patients who do not adhere to a strict diet. In 138 
HIV-positive patients who received a hepatitis A vaccine, 
the number of female patients and CD4 + cells at the time 
of vaccination were both found to be associated with an 
improved response to the vaccine.39 Patients with higher 
CD4 + cell counts after HIV infection had higher antibody 
levels after vaccination than patients with fewer CD4 + cells. 
This was statistically significant (P = 0.001). (458 ± 294 
and 404 compared to 737 ± 137 and 806)

The small sample size was one of the limitations of this 
study, and it is clear that if the sample size is increased, the 
results obtained would be more reliable. Some limitations 
of this research include the difficulty in evaluating 
laboratory results, as well as the lack of cooperation 
from several patients. This has made it difficult to collect 
information from them.

Conclusion
It seems that the prevalence of anti-hepatitis A IgG 
antibodies in people with HIV in Shiraz is high. There is an 
increasing trend in the number of older patients and those 
with HCV infections. The transmission routes of HCV and 
HBV are almost similar, but due to this important situation 
in which HCV infection does not have a vaccination 
protocol, and so many people do not know about their 
infection, the population of people infected with HCV is 
more than that of those infected with HBV, resulting in 
an incredibly larger HCV-positive population, which is 
preparing a more relevant relationship between the study 
variables. The negative association with CD4 was borderline 
in this study which needs to be confirmed in larger groups. 

The prevalence of anti-hepatitis A IgG antibody increases 
with age, but this is not related to sex or CD4 + cell level., 
Due to the possibility of sexual transmission of the HAV, 
as well as the ability of poor health in people with hepatitis 
C, the likelihood of meeting the HAV in these people 
increases (Mann-Whitney test). Also, It is proposed to 
carry out this study on a larger population of patients with 
HIV, taking into account the causes of the disease.
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