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Abstract 
Background and Aims: One of the most important goals of blood transfusion organizations 

throughout the world is to provide healthy blood and prevent the transmission of various 

infectious diseases with blood. Viral hepatitis (HBV and HCV)ccc and HIV are the most 

important and dangerous threats to the blood transfusion system. Therefore, the aim of this 

study was to determine the prevalence of hepatitis C, hepatitis B and AIDS in healthy blood 

donors in Ilam province, west of Iran. 

Materials and Methods: In this retrospective cross-sectional study, the prevalence of HBV, 

HCV and HIV was evaluated in 145273 blood donors from 2007 to 2017 who referred to the 

blood transfusion center of Ilam province. Screening for HIV, HBV and HCV was done with 

ELISA. 

Results: From 145,273 donors, 249 cases were HBV positive, 66 were HCV positive and 6 

were HIV positive. Among the total number of people infected with these viruses, 202 were 

married and 119 were single. The prevalence of HBV, HCV and HIV in men was 

significantly higher than in women (P <0.01). Meanwhile, the rate of disease was higher in 

individuals over the age of 40 compared to those aged 20 to 40 years old (P <0.01). 

Conclusions: The results of this study revealed that blood-borne infections in blood donors 

in Ilam province have a lower prevalence regarding the results of other studies carried out in 

other regions of Iran as well as other countries. The exact screening of the blood of male 

donors over the age of 40 is essential. Therefore, the accurate selection of blood donors is 

recommended with a view to ensuring the safety of blood recipients, with the emphasis on the 

sensitivity and specificity of screening methods. 

Keywords: Hepatitis B Virus, Hepatitis C Virus, Human Immunodeficiency Virus, Blood 

Transfusion, Infectious Diseases with Blood. 
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Introduction* 

 
lood transfusion has been carried out to 

save lives for decades. Blood 

transfusion services are required in 

some clinical conditions such as anemia, 

thalassemia, and hemophilia (1). Today, blood 

transfusion organizations around the world are 

trying to provide safe blood and blood products 

with the use of the latest and most advanced 

laboratory methods, quality control tests, 

quarantine plasma products, and the use of 

viral removal methods (2). Blood donation 

saves the lives of millions around the world 

(3). In fact, the goal of blood transfusion is to 

protect lives, but at the same time, it can be 

dangerous if blood safety is not taken into 

consideration (4). Unsafe blood transfusion is 

followed by disastrous consequences for the 

individuals as well as the economy of a 

society. Poisoning and deaths caused by 

contaminated blood transfusion can be a threat 

not only to the recipients but also to their 

families and communities (5). Since an 

individual can transmit the infection through 

an asymptomatic phase, blood transfusion can 

increase the transmission of viral infections in 

the population (5). In developing countries, the 

risk of transmission of infectious diseases 

transmitted through the blood can be 

minimized by appropriate selection of donors, 

promoting voluntary donation and improving 

serologic tests (6). In developed countries 

where screening for infectious diseases is 

universal, there is still a potential risk of 

transmission of viral infections during the 

serological window period after infection, 

when antibodies are still not detectable (6). 

In recent years, increased concern about blood 

transfusion safety associated with blood-borne 

infections is mainly due to hepatitis B virus 

(HBV), hepatitis C virus (HCV), and human 

immunodeficiency virus (HIV) infection (7). 

These viruses can be transmitted through direct 
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contact with contaminated blood and blood 

products, organ transplants, hemodialysis, 

intravenous medications, blood transfusions, 

tattoos, and sexually transmitted infections. 

The risk of transmission of these viruses 

through contaminated blood transfusion is 

much higher compared to other transmission 

methods. Almost 90% of people with HCV are 

asymptomatic and show mild symptoms. 

Chronic HBV carriers may have a low viral 

level and may even not demonstrate detectable 

levels of HBs Ag. Therefore, some therapeutic 

centers have begun to develop the use of HBV 

(anti-HBc) protein antibody (7). 

HIV is transmitted through sexual contact, 

sharing HIV-infected syringes and blood 

transfusions. HIV infection can accelerate the 

natural process of infection with chronic 

hepatitis C and increase the risk of hepato-

cellular carcinoma, Alcoholic liver disease 

(hepatic cirrhosis) and liver failure, leading to 

unsuccessful treatment of hepatitis C (8). Some 

studies suggest that HCV infection may also 

accelerate the process of AIDS. In addition, 

hepatitis C infection may prevent successful 

treatment of AIDS by increasing the incidence 

of hepatotoxicity associated with some 

antiretroviral drugs (8). Hepatitis B and C 

viruses are hepatic viruses and are the leading 

cause of chronic liver disease worldwide, 

especially hepatic cirrhosis and hepatocellular 

carcinoma. 

As noted, transfusion-transmitted infections are 

hepatitis B, hepatitis C are HIV (9). The 

epidemiological prevalence of blood-borne 

diseases in blood donors is useful in the safety 

check of blood and blood products and in the 

assessment of the remaining risk of 

transfusion-transmitted infections. Therefore, 

studies have been conducted in this regard in 

different countries as well as in Iran. For 

example, in one study, out of a total of 310 

blood donors, 12.6% were affected with at 

least one of HCV, HBV, and HIV conditions, 

while the disease prevalence for HIV, HBV 

and HCV was 2.6, 5.8 and 4.2%, respectively 

(10). It was also reported that in a 5-year 

period, out of 1123 blood donors, 182 were 

HIV positive, while the prevalence was 1.2% 

for HIV, 11.8% for HBV, 0.2% for HCV and 
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3% for syphilis (11). In the year 2019, the 

prevalence of HIV, HBV, and HCV infection 

among 5983 blood donors in Northern Ethiopia 

was reported to be 2.5, 4.1 and 1.6%, 

respectively (12). Evaluating the prevalence of 

these viral infections is clinically important 

since it varies with geography and nationality 

among blood donors and directly depends on 

viral epidemiology in the population as a 

whole. A study in Semnan province showed 

that among 42253 blood donors, 0.062%, 

0.237%, and 0.009% were affected with HBV, 

HCV, and HIV, respectively (13). Meanwhile, 

in 2016, the prevalence of HBV, HCV, and 

HIV in blood donors in southern Iran was 0.15, 

0.1 and 0.004%, respectively (4). 

The outbreak of any infection shows a wide 

range of changes in different parts of that 

region. Changes in blood donation screening 

strategies and the predominance of risk factors 

may explain these changes in the incidence of 

viral infection over time (14). Therefore, it is 

necessary to evaluate viral epidemiology in 

blood donors at regular intervals in order to 

estimate the most common risk factors and 

assess the effectiveness of blood safety 

strategies used in blood banks of the country. 

Defining viral epidemiology in blood donors is 

not only necessary to evaluate the effectiveness 

of blood safety strategies, but also to provide 

appropriate strategies to minimize the risk of 

transmission of these infections with blood 

(15). Therefore, this study was conducted to 

determine the prevalence of HBV, HCV and 

HIV infections among blood donors in Ilam 

province during an 11-year period from 2007 

to 2017. 

 

Methods 
 

This retrospective study was conducted to 

determine the transmission of infectious 

diseases (HIV, HCV and AIDS), in blood 

donors who had referred to Ilam blood 

transfusion organization from 2007 to 2017 

(according to the number of cases, an annual 

average of 13,206 individuals refer to the 

aforementioned). All donors have filled in 

consent forms and information such as age, 

gender, marital status, occupation (private and 

public employment) and the education was 

completed by the staff. It should be noted that 

the names of patients were not recorded for 

ethical issues. Upon collecting a total of 

145273 blood samples, relevant serological 

tests for the screening and identification of 

HBV, HCV, and HIV was carried out.  All 

positive and suspected cases of these infections 

were confirmed by implementing HCV Riba, 

HIV Blot, and HBsAg confirmation tests and 

were recorded as 'definitely affected" after-

ward. 

The required information for the study was 

also obtained by referring to the center and 

received from the IT department and all data 

were recorded and analyzed in SPSS software. 

The difference was considered significant for a 

p value of less than 0.05.  

 

Results  

 
The Blood Transfusion Organization of Ilam 

province is the only blood transfusion center in 

this province, with an average of 13206 blood 

donations per year. In the present study, the 

highest frequency of donors was in 1393 and 

the lowest was in 1396. Statistical analysis 

showed that the prevalence of HBV, HCV and 

HIV was higher men than women (Figure 1). 

According to serological results of a total of 

145273 patients, 249 cases were HBV-positive, 

66 were HCV-positive and 6 were HIV-

positive (Figure 2). 

Out of 249 cases of hepatitis B, 173 were 

married and 76 were single, 238 were male and 

11 were female; 180 had a pre-diploma, 60 had 

a degree within diploma and bachelors, and 9 

 
Fig.  1.  Prevalence of HBV, HCV, and HIV in men and women who 

referred to the Blood Transfusion Center of Ilam Province from 2007 to 

2017. 
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had post-bachelor's degrees. In addition, 153 of 

the individuals with hepatitis B owned private 

jobs and 96 had public occupations. In patients 

with HBV, 89 were 20-40 years old and 160 

were over 40 years of age. 

In patients with hepatitis C, 66 cases were 

positive, 27 were married and 39 were single, 

61 patients were male and 5 were female. Fifty 

individuals of patients with HCV had acquired 

a pre-diploma degree, 14 had a degree within 

diploma and bachelors, and 2 were had higher 

educational degrees. Forty-one patients were in 

private businesses and 25 had public 

occupations. Twenty-seven patients were 20-

40 years old and 39 were over 40 years of age.  

All 6 patients affected with AIDS were men, 4 

of whom were single and 2 were married. 

Three patients had a pre-diploma and 3 had a 

degree within diploma and bachelors. Besides, 

all 6 individuals with a private job had AIDS, 3 

of which were between 20 and 40 years old 

and 3 over 40 years of age. Among people with 

HBV, HCV and HIV, 202 were married and 

119 were single (Figure 3). 

 

The highest prevalence of the disease was 

observed in 2009 and the lowest in 2017 with 

54 and 7 patients, respectively. Patients with 

AIDS have referred to the organization in the 

years 2007, 2011, 2012 and 2013 (Figure 4). 

Figure 5 shows the severity of these diseases 

separately. 

Statistical analysis (Figure 4) showed a 

decrease in the cumulative prevalence of HBV, 

HBC, and HIV cases. Also, Figure 4 shows the 

prevalence of each individual infections in the 

donors from 2007 to 2017. 

 

Investigation of blood donors showed that 

these diseases were significantly higher in men 

than in women (P <0.01). There was a 

significant difference in being infected with the 

diseases between those with a degree lower or 

higher than diploma (P <0.0001) and donors 

with a degree lower than diploma had higher 

rates of infection. There was no significant 

 
Fig.  2.  Prevalence of HBV, HCV, and HIV in patients referred to Ilam 

Blood Transfusion Center in the years 2007-2017 

 

Fig.  3.  Prevalence of HBV, HCV and HIV in terms of marital status. 

 

Fig.  4.  Total HBV, HBC, and HIV cases reported from 2007 to 2017. 

 
Fig.  5.  Total cases of HBV, HBC, and HIV reported from 2007 to 2017 

separately. 
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difference in terms of carrying the viruses 

between individuals who had a degree within 

diploma and bachelors, and, individuals who 

had post-bachelor's degrees. It was also 

observed that having a public or private 

occupation does not impact the incidence of 

these infections, the incidence of these 

infections in individuals of over 40 years old 

was higher compared to those aged from 20 to 

40 years (P <0.01). 

 

Discussion 

 
Nowadays, around the world, due to the 

increasing incidence of natural and unnatural 

disasters, and given that Iran is a relatively 

prone country to the disasters, the need for 

facilities and equipment to collect and store 

blood and its products is obvious. But 

throughout history, from the earliest days of 

donating and receiving blood, there have been 

problems and obstacles in the perfect path to 

this. Among these barriers is the unwanted 

transfer of diseases such as hepatitis (B and C) 

and AIDS from the donor to the recipient, 

which not only does not help the patient, but 

also results in more suffering and more cost to 

the individual, family and community. So, 

many researchers in Iran and all over the world 

have conducted different studies in order to 

reduce the risk of transmission of these 

infectious diseases. 

In the present study, the prevalence of blood-

borne infections in the blood donors of Ilam 

province during the years 2007-2017 was 

investigated. The results of this study showed 

that the prevalence of hepatitis B, hepatitis C 

and AIDS is 0.171%, 0.045%, and 0.004%, 

respectively, within the studied blood donors. 

The evaluation of the prevalence of infections 

transmitted with blood and its products in 

terms of geographical distribution has been 

reported to vary in different studies (16-19) 

In a study by Sajjadi et al., the incidence of 

HBV, HCV and HIV in volunteers referred to 

the Blood Transfusion Center of Kohgiluyeh 

and Boyer-Ahmad was evaluated on 100000 

volunteers during the years 2005 to 2014. The 

results of this study indicated an outbreak of 

0.13% for HBV and 0.06% for HCV. Though, 

only 3 of the blood donors were HIV positive 

(19). Mohsenzadeh et al. reviewed a study of 

99187 blood donors in Kerman province 

during 2014-2015. In this study, the prevalence 

of HBV, HCV and HIV in donors was 

evaluated and the highest prevalence of HBV 

was reported in the city of Jiroft (0.36%), the 

highest HCV level in Rafsanjan city (0.1%) 

and the highest concomitant infection with 

HBV and HCV were reported in Sirjan. The 

results of this study on HIV in the blood 

donors were not statistically significant (20). In 

a similar study with the present study that was 

designed and carried out by Farshadpour et al. 

in the south of Iran, the prevalence of HBV, 

HCV and HIV infections in a ten-year period 

from 2004 to 2014 in 293454 blood donors 

was evaluated. In the study, the highest rate of 

prevalence belonged to HBV (0.15%) and the 

lowest to HIV (0.004%). Also, the prevalence 

of HCV among the participants was 0.1% (4). 

Similar studies have been carried out in other 

parts of Iran and had similar results (21, 22). 

The results of this study are in concordance 

with and confirm the studies conducted in 

other parts of Iran, in a way that the highest 

prevalence was related to HBV with 0.171% 

and the lowest prevalence was related to HIV 

(0.004%). Also, in the present study, a decline 

in the prevalence of the studied infections was 

noticed (Diagram 4), which had been observed 

in previous studies in Iran (14, 23) and other 

countries (18, 24, 25). However, the point that 

is significant and can indicate the importance 

of the present study and similar studies is the 

dispersion the difference in the prevalence of 

the infections in blood donors in the world and 

the need to identify and record the regional 

incidence of these infections in order to reduce 

them further. For example, in a study 

conducted by Vermeulen et al. in North Africa, 

there were almost completely different results 

with our study about the prevalence of these 

infections. In that study, the highest incidence 

rate was reported for HIV (1.3%), followed by 

HBV (0.66%) and HCV (0.03%) (26). 

Regarding what has been done in the present 

study and other similar studies, two main 

causes of the reduction of the above-mentioned 
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infections in blood samples through the past 

decade are probably as follows: 

A) Proper education of donors about their 

lifestyle that may affect their health, especially 

for those that are donating for the first time. 

B) the use of advanced and reliable laboratory 

equipment in relation to sampling and storage. 

Another important point in the study is the 

gender of the donors infected with these viral 

infections. The prevalence of these infections 

in men (0.249%) was significantly higher than 

that of women (0.07%). Regarding the sex of 

the blood donors that carry the studied 

infections, the differences observed in the 

results also indicate the need for comprehen-

sive research in all geographical areas and in 

all blood collection centers. 

In a study by Makroo et al. in northern India, a 

similar result was found with the results of the 

present study about the sex of the carriers of 

HBV, HCV, and HIV infection, so that in that 

study the rate of males was reported 3 times 

higher than women (27). But in a study by 

Vermeulen et al., the prevalence of HIV in 

female donors (1.4%) was higher than male 

donors (0.8%) (26). 

In addition to the above-mentioned issues, 

another important criterion for choosing donors 

is their age. In many countries, the age range of 

18-60 is permitted to donate blood (28). In the 

present study, using the age criterion in the 

calculations, this important result was obtained 

that the highest risk was for those over 40 

years of old. Regarding the registration and 

evaluation of blood donors' demographic data, 

there was a significant difference in the level 

of risk of being infected with the viruses 

between people with educations higher than 

diploma and those below diploma. The 

prevalence of these three infections was 

0.795% in subjects under the diploma, 0.074% 

in those between diploma and bachelor, and 

0.091% in donors with higher than bachelor 

degree. 

Conclusion 

 
Considering all the information obtained and 

verifying the data obtained from this study 

through the implementation of similar studies 

and obtaining comprehensive knowledge about 

the risk of transmission of HBV, HCV and 

HIV in blood and its products, the risk of 

transmission of these infections can be 

minimized with proper planning and manage-

ment. 
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