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ARTICLE INFO Abstract
- Background: Nowadays, one of the main challenges of the blood transfusion organization is
Article type: the procurement, distribution, and monitoring of the appropriate use of blood and its products.
Original Article Therefore, the aim of this study was to investigate the prevalence of Transfusion Transmitted
R E— Infections (TTIs) including human immunodeficiency virus (HIV+), hepatitis B virus
Keywords: (HBV+), and hepatitis C virus (HCV+), and also to determine the relationship between the
Prevalence N ) prevalence of Transfusion Transmitted Infections and characteristics of Infected blood
Human immunodeficiency virus (HIV) donors, which can be useful in the selection of blood donors.
Hepatitis B virus (HBV) Methods: This retrospective study was conducted on all blood donors in Kerman Province
Hepatitis C virus (HCV) during five years (from March 2014 to February 2019). Individuals whose initial test and
Blood donation supplementary test results were positive, were considered as definitely positive. Chi-square

test was used to investigate the relationship between measured factor and outcome. Data were
analyzed by SPSS version 20. Statistically significant value was considered at P<0.05.
Results: After confirmatory tests, it was revealed that 500 cases were infected with one of the
three blood-borne viruses of HIV+, HBs+, and HCV+. Considering a 95% confidence
interval, the prevalence of HIV+, HBs+, and HCV+ was, 0.0006%, 0.1%, and 0.04%,
respectively. There was a significant relationship between the prevalence of infections and
age, educational status (P=0.008), and donation status (P=0.007), but there was no significant
relationship between the prevalence of infections and gender and marital status (P>0.05).
Conclusion: The overall prevalence of TTls among blood donors of Kerman province was
0.14%, indicating that the prevalence of TTIs is very low, it can be due to the appropriate
screening of blood donors prior to the blood donation and performing advanced screening
approved by the World Health Organization. According to the results, the healthiest blood
donors are regular blood donors and those with a history of blood donation.

Copyright: 2019 The Author(s); Published by Kerman University of Medical Sciences. This
is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
Citation: Etminan A, Naghibzadeh-Tahami A, Seyed Askari S.M. The Association between
the Prevalence of Transfusion Transmitted Infections and Characteristics of Infected Blood
Donors in Kerman, Iran. Journal of Kerman University of Medical Sciences, 2019; 26 (5):
377-383.

377


mailto:mmaskari142@gmail.com

The Association between the Prevalence ...

Etminan, etal

Introduction

The health status of donated blood is related to the blood
donors' health status, so that today, one of the most vital and
important challenges for the Blood Transfusion Organization
(BTO) is the procurement, distribution, and monitoring of the
appropriate use of blood and its products. To deal with these
challenges, a broad and comprehensive plan should be
provided to encourage healthy people to donate their blood. It
is also necessary to perform strict tests to ensure the health of
blood products under control of the relevant specialists, and
exclude people with a history of high risk behaviors from the
donation cycle (1, 2). Transfusion Transmitted Infections
(TTIs) are the most common causes of death in the blood
recipients since these people are at high risk of infection (3).

Blood and its products can be dangerous products,
especially when they are contaminated with TT1 agents such as
human immunodeficiency virus (HIV), hepatitis B virus
(HBV), hepatitis C virus (HCV), human T-cell lymphotropic
virus (HTLV), malaria, and syphilis (4). For screening and
selection of the eligible blood donors, a complete history of the
volunteer blood donors is obtained in the BTO. For this
purpose, the volunteer is examined and interviewed by a
physician using an approved international protocol. After
physician approval, the volunteer is directed to blood donation
room. This stage is one of the most sensitive stages of the blood
donation cycle, in which according to the instructions, the
volunteers who are high risk individuals, for any reason, are
temporarily excluded from the donation cycle (5). However, in
spite of screening, these infections are partially transmitted
through blood transfusion (6). Therefore, it is of great
importance to consider the screening and selection methods for
the selection of blood donors (7).

For this purpose, some tests are performed on donated
blood samples to monitor the infection with three main TTI

agents of HIV, hepatitis B surface antigen (HBs Ag), HCV, and
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in many parts of the world, the blood samples are screened for
human t-cell lymphotropic virus (HTLV), types | (HTLV-I)
and type Il (HTLV-II), and then, are distributed among
treatment centers. At all these stages, the BTO monitors blood
donation and its transfusion (8). Large amounts of the infected
blood units belong to people who donated blood during the
window period- it is a time between donor exposure to a virus
and the appearance of antibodies in people who have been
recently at risk. However, today, all TTls can be diagnosed
using advanced and existing tests, and the window period has
been significantly reduced using new-generation diagnostic kits
(9). Almost all laboratories of BTO use serologic tests to detect
antibodies for detection of blood-borne infections (10). Nucleic
Acid Tests (NATS) are among advanced tests that are used to
diagnose HCV, HIV, and HBV infections, and can eliminate
false-negative cases (11, 12). The transmitted infection may
have long-term outcomes for blood recipients and affects their
lives, it can also be transmitted to others for a while, even
though the infection symptoms have not been appeared in the
infected person. Therefore, the role of BTOs in detecting
infected cases and preventing new cases is indisputable (13,
14). The aim of this study was to determine the relationship
between the prevalence of TTIs and characteristics of blood
donors among blood donors of Kerman, and also to evaluate

the efficiency of screening methods.

Materials and Methods

This retrospective study was conducted on all blood donors
in Kerman province during five years (from March 2014 to
February 2019), Of 355,148 blood donors. Demographic data
(age, gender, educational status, and donation status) of
volunteer blood donors who had a positive supplementary test,

were collected from the BTO.



Journal of Kerman University of Medical Sciences

2019, Vol. 26, Issue 5

Sampling

Serologic screening tests were performed using ELISA
method in the BTO. HIV antibody was detected using Bio-Rad
kit with 100% sensitivity and 99.95% specificity, HCV
antibodies were detected using Bio-Rad kit with 100%
sensitivity and 99.92% specificity, and HBs Ag was detected
using Siemens kit with 100% sensitivity and 99.94%
specificity. Then, positive samples were tested using regular
approval tests (Western blot for HIV and HCV positive and
Confirm HBs for HBs Ag positive). If the results of the
complementary tests were positive, the initial positive samples

were considered to be definitely positive.

Statistical analysis

The relationship between the prevalence of TTls and
demographic characteristics of blood donors was determined
using Chi-square test by SPSS version 23 (Inc., Chicago, IL).

Statistical significant level was considered at P<0.05.

Results

The total number of volunteer blood donors from March
2014 to February 2019 was 355148 people, of whom 500 were
infected with one of the blood-borne viruses of HBs+, HIV+,
and HCV+. The overall prevalence of the infection was 0.14%.
The prevalence of HIV+, HBs+, and HCV+ infections were
0.0006% (n=2), 0.1% (n=359), and 0.04% (n=139),
respectively. Two of the volunteer blood donors who were men
and first-time blood donors, were co-infected with two
infections, one with HIV+HCV+ and another with HBs
Ag+/HCV+. The highest rate of infection was observed among
men (92%), first-time blood donors (89.2%), married
individuals (86.4%), individuals with lower education (50.2%),
and age groups higher than 35 years (60.6%). And the lowest
rate of infection was observed among women, individuals with
a history of blood donation, single individuals, people with

higher education, and age groups less than 20 years (Table 1).

Table 1. Demographic characteristics of the infected blood donors

Variable Frequency (%)
Male 460(92)
Gender
Female 40(8)
<20 3(6)
20-25 35(7)
Age 25-30 62(12.4)
30-35 97(19.4)
35< 303(60.6)
Single 68(13.6)
Marital status
Married 432(86.4)
Lower education 251(50.2)
Educational status High school diploma 159(31.8)
Higher education 90(18)
1sttime 446(89.2)
Donation status* 1< 23(4.6)
Regular 31(6.2)

*Individuals who donated blood for the first time are called the first-time blood donors, and individuals
witha history of blood donation and those who donated blood at least twice a year, are called regular donors.
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It was revealed that 2 cases of HIV+ were men who
donated blood for the first time. The highest rate of infection
was related to HBs and the lowest one was related to HIV+.

Finally, it was revealed that the rate of infections had a

significant relationship with age, donation status (P=0.007), and
educational status (P=0.008), but it had no significant

relationship with gender and marital status (Table 2).

Table 2. Demographic characteristics of the infected blood donors according to the infection status

Variable Disease v HBst Hov+ P-value™

Male 2(4) 326(709)  132(28.7)

Gender 0.28
Female 0(0) 33(82.5) 7(17.5)
>20 0(0) 3(100) 0(0)
20-25 129)  28(80) 6(17.1)

Age group 25-30 0(0) 53(85.5) 9(14.5) 0.01
30-35 0(0) T4(76.3) 23(23.7)
35< 1(0.3) 201(66.3) 101(33.3)
Single 1(15) 49(72.1) 18(26.5)

Marital status 0.316
Married 12) 310(71.8)  121(28)
Lower education 2(0.8) 173(68.9) 76(30.3)

Educational status ~ High school diploma ~ 0(0) 108(67.9) 51(32.1) 0.008
Higher education 0(0) 78(86.7) 12(13.3)
1sttime 2004)  331(742)  113(25.3)

Donation status 1< 0(0) 10(435) 13(56.5) 0.007
Regular 0(0) 18(58.1) 13(41.9)

HIV: Human immunodeficiency virus; HCV: Hepatitis C virus; HBs Ag+: Hepatitis B antigen

*P<0.05 was significant, Chi-square test

Discussion

According to the results of this study, the overall rate of
TTlsinthe blood donors of Kerman province from March 2014
to February 2019 was 0.14%. A similar study by Sorouri
Zanjani et al. in Zanjan from 2005 to 2006, showed that the
overall incidence of transmitted infections was 0.46% (15).
Also, another study conducted by Ataro et al. in Ethiopia
between December 2011 and May 2012, revealed that the
overall prevalence of transmitted infections was 7.06%,

indicating a lower incidence of infection among blood donors
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of Kerman province (16). The prevalence of HIV+, HBs+,
HCV+ infections among blood donors of Kerman province
was 0.0006%, 0.1%, and 0.04%, respectively. In a similar study
conducted by Bani Aghil et al. in Golestan between 2006 and
2008, the prevalence of HIV+, HBs+, and HCV+ infections
was reported to be 0.0015%, 0.99%, and 125.0%, respectively
(17). The discrepancies in the results could be due to the
method, study population, and study period, as well as the
referral of high-risk individuals to the Blood Transfusion

Organization (BTO) for blood donation at different sites.
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According to the results of the present study, 92% of the
positive cases were men and 8% were women. This can be due
to the effect of culture of societies, because Iranian women
believe that due to blood loss associated with childbirth and
menstruation, they are not eligible to donate blood, which is
consistent with the results of the study by Alaidarous et al. (18).
As the subjects with lower education had the highest rate of
infection and there was a significant relationship between
educational status and infection rate, therefore, it can be
concluded that people with lower education have less
knowledge of the transmission and transmission method of
infection, which is consistent with the results of a study by
Askari et al. (8). In this study, 89.2% of the blood donors were
the first-time blood donors. The significant relationship
between infections and donation status of donors can be due to
this undeniable fact that regular blood donors and those with a
history of donation are the healthiest people who can donate the
blood needed in the community, which is consistent with the
results of some studies conducted by Pillonel et al and Siraj et
al. (19, 20). The main reason for the high rate of infection
among first-time donors may be due to their refusal to mention
their high-risk behaviors during screening and the fact that they
referred to the organization for testing to ensure about their
health status. In a similar study conducted by Arshad et al. in
Pakistan, most of the blood donors were the first-time blood
donors (21).

Transfusion Transmitted Infections (TTIS), especially
chronic infections such as HIV, HCV, and HBs infections,
which remain in the infected person for a long time and impose
many adverse outcomes on the community, will increase the
costs of healthcare sector of the country. Therefore, the

effectiveness of screening tests is one of the main concerns of
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the BTO. The use of modern screening methods will
significantly reduce the transmission of infection through blood
donation, so that the transmission of infection through the
organization will be rarely occur (22).

One of the limitations of this study is that the demographic
characteristics of patients infected with the infections were
obtained from the information registration system of blood
donors, and there was no access to other demographic

characteristics of the blood donors.

Conclusion

According to the results of the present study, the prevalence
of TTlsis very low. However, it is necessary to encourage more
regular donors to donate their blood in all seasons, because it
has been proven that the healthiest people are regular donors, in
addition, single and educated people should be also encouraged
to do so. The plans of blood transfusion organization should be
developed so that people who donate blood for testing, be
screened, and while being advised about the risk of transfusion
of infected blood and its subsequent outcomes, these high risk
groups should be confidentially involved in the related tests.
The use of NATS can also play an important role in screening
the cases that are in the window phase, although these methods
impose high costs on the organization in the country and need

the support of other related organizations.
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