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ABSTRACT

Objective: To evaluate the prevalence and association of Transfusion-Transmissible Infections (TTls) with age of blood donors in a
regional transfusion centre located in Northern Pakistan.

Study Design: Descriptive study.

Place and Duration of the Study: Armed Forces Institute of Transfusion, Rawalpindi, Pakistan, from January 2017 to December 2021.
Methodology: All blood donors who qualified institutional blood donation criteria were initially screened for HBsAg, Anti-HCV Ab,
HIV antigen-antibody combination and syphilis by an automated chemiluminescent microparticle immunoassay analyzer (Architect
Plus i 2000 SR, Abbott Diagnostics, Abbott Park, IL). Initially, all seronegative donor blood samples were subjected to nucleic acid
amplification test (NAAT). All TTI-positive donors were immediately informed and counselled to consult the medical physicians for
further treatment. Descriptive statistics and significance of association were determined.

Results: The prevalence of TTls among blood donors was calculated to be 3.33% among 308,767 donors. HCV (1.4%) was the most
prevalent TTI followed by syphilis (0.9%), HBV (0.68%) and HIV (0.26%), respectively. TTls were most prevalent in the 26 to 35-
year-old group, accounting for 5,143 (50.0%) positive donors (p<0.05).

Conclusion: The prevalence of TTls among blood donors was found to be 3.33%. HCV was the most common TTI, followed by
syphilis, HBV, and HIV. The 26 to 35 year-old group had a significantly high prevalence of TTls.
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INTRODUCTION

One of the greatest milestones accomplished in the 20
century is the evolution of modern blood transfusion medicine.’
Millions of lives are saved each year, all over the globe by thera-
peutic transfusion of blood. However, it is not free from risk and
according to an estimate every donated blood unit has 1%
chance of transmitting infections which results in transfusion
associated mortality and morbidity.” Blood safety is an
extremely significant component of transfusion medicine.
Transfusion-transmissible infections (TTIs) hampers blood
safety and is a serious matter for patients and healthcare
authorities.
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Hepatitis B virus (HBV), Hepatitis C virus (HCV), Human immun-
odeficiency virus (HIV), and Treponema pallidum (causative
agent of Syphilis) are four main TTIs whose mandatory
screening is recommended by the World Health Organiza-
tion (WHO).> About 99.9% donations in the developed countries
are screened by mandatory quality standard procedures as
compared to 76% in the developing countries.’ In Pakistan,
over 1.5 million units of blood is donated annually.* Pakistan has
fragmented, demand-drivenbloodtransfusionsystem. Transfu-
sion practices need to be strengthened according to existing
legislation.>® In Pakistan, the overall prevalence of TTls among
blood donors was 5.8% in 2016, 3.72% in 2019, and 4.61% in
2021, according to the published literature.*”® The most preva-
lent TTI, in Pakistan was reported to be HCV followed by HBV,
syphilis,and HIV, respectively.””

Currently, there is a limited comprehensive data about preva-
lence and association of TTIs with blood donors, age in the
authors’ region. The aim of this study was to determine the
prevalence of TTls in different age groups and to evaluate the
association of TTls with blood donors’ age groups in a regional
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transfusion centre located in Northern Pakistan. This aspect of
demographic data will highlight the donor age groups that is
more prone to have TTls. It will provide a scientific framework to
formulate effective screening and control strategies.

METHODOLOGY

Thestudy was carried outfromJanuary 2017 to December2021
afterapproval of the Institutional Ethical Committee. A descrip-
tive prospective study, using non-probability, consecutive
sampling was carried out in a regional blood centre located in
Northern Pakistan, Punjab.

All blood donors aged between 18 to 60 years, who fulfilled
institutional blood donation criteria as per standard, donor
history-based questionnaire, initial general physical examina-
tion, and pre-donation blood complete picture were included in
the study after taking informed consent. Blood donors who did
not meet the standards of blood donation selection criteria
outlined by the institute, like age, weight, haemoglobin level,
history of Hepatitis B, Hepatitis C or HIV positive, history of
feverordental procedureinthe pastone week, previous history
of malaria in the last 3 years, history of vaccination in the last
1-4 weeks, history of taking any narcotic drugs, and history of
extra marital sexual relations were excluded from the study.
Demographic details of blood donors like year of donation, age,
gender, type of donors, and screening results were entered in
computerised Blood Bank ManagementInformation System.

A blood sample of 6ml was collected from all donors. The
samples were initially screened for HBsAg, Anti-HCV Ab, HIV
antigen-antibody combination assay, and syphilis by an auto-
mated chemiluminescent microparticle immunoassay (CMIA)
analyzer (Architect Plus i 2000 SR, Abbott Diagnostics, Abbott
Park, IL) using (HBsAg qualitative Il kit, anti-HCV kit, and HIV
Ag/Ab Combo kit, syphilis TP, respectively, Abbott Diagnos-
tics). Initially, positive donor samples were re-checked from
donorsred cell concentrates on the same day. Internal quality
control was ensured by running kit positive and negative
controls with each batch as per the instructions of manufac-
turer. External quality control was ensured by running third
party controls (VIROTROL 1 BioRad).

All seronegative donor blood samples were subjected to
nucleic acid amplification test (NAAT) by using Grifols Procleix
Panther System using Ultra Elite kit to detect early (window
period) infections. All NAAT positive samples were re-run by
another NAAT analyzer (Roche Cobas 6800 using MPX Cobas
Kit). Repeatedly positive donor samples and blood compo-
nents were traced and sent for incineration. Internal quality
control was ensured by running kit positive and negative
controls with each batch as per the instructions of manufac-
turer. The samples and blood components of reactive donors
were sorted and sent for incineration. Donors with TTIs posi-
tivity were immediately informed and counselled to consult
the medical physicians for further work and treatment. The
confidentiality of reactive donorswas ensured atall steps.

Data were analysed using SPSS version 23 and MS Excel 2016
software. Blood donors were divided into five age groups, <25,
26-35, 36-45,46-55 and >56-years. The prevalence of TTIs was
calculated. Frequency and percentages were calculated for the
categorical variables. Fisher's exact test/Chi-square test was
used to find the association of age with TTls. The p-value <0.05
was considered significant.

RESULTS

This study included a total of 308,767 donors, comprised of
305,692 (99.0%) males and 3,075 (1.00%) females. Out of
308,767 donors, 280,088 (90.7%) were replacement donors
and 28,679 9.3%) were voluntary donors. A majority of the
donors (140,357, 45.5%) belonged to 26 to 35-year-old group
(45.5%) followed by 118,228 (38.3%) donors who were <25
years, 42,821 (13.9%) donors belonged to 36 to 45-year-old
group,and 6,565 (2.1%) donorswere46to55-year-old. Theage
group with the least number of donors was found to be >56-
years with 796 (0.30%). Characteristics of blood donors
according to different age groups during the study period is
showninTablel.

Out of 308,767 blood donations collected during the study
period, 10,280 donors were positive for at least one TTI. The
prevalence of TTIs among blood donors was calculated to be
3.33% in this study. The overall positivity rate of HCV, syphilis,
HBV, and HIV was found to be 1.4%, 0.9%, 0.68%, and 0.26%,
respectively.

Of all TTlIs, HCV was the most prevalent comprising of 4,457
(43.3%) positive blood donors followed by syphilis with 2,905
(28.3%), HBV with 2,112 (20.5%) and HIV with 806 (7.8%) donor
positivity. The trends of TTls over the study period is demons-
tratedinFigurel.
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Figurel:Trendsof TTIsoverjanuary2017 toDecember2021(n=10,280).

TTls were most prevalent in 26 to 35-year-old donors accounting
for5,143(50.0%) positive donors followed by 3,214 (31.5%) posi-
tive donors in group of <25-year-old, 1,486 (14.4%) donors
between 36 to 45 years of age, 357 (2.5%) donors from the group
of 46 to 55-year-old, and 80 (0.77%) positive donors were >56
years of age. Regarding individual TTls, HIV infection was most
prevalent in <25-year-old donors (339 donors: 0.29%). HCV,
syphilis, and HBV infections were most common in 26 to 35-year
old group comprisingabout2095(1.49%),1722(1.22%)and 1170
(0.83%) donor positivity, respectively. There was statistically
significantassociationi.e. p-value<0.05 betweenTTls prevalence
andagegroupsshowninTablell.
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Table I: Characteristics of blood donors according to different age groups (n=308,767).

Variables Age (<25 years) Age (26-35 years) Age (36-45 years) Age (46-55 years) Age (>56 years)
n=118,228 n=140,357 n=42,821 n=6,565 n=796
(38.3%) (45.5%) (13.9%) (2.1%) (0.30%)

Year of donation

2017 20,602 (17.4%) 23,130 (16.5%) 7,842 (18.3%) 1,338 (20.4%) 120 (15.1%)

2018 25,275 (21.4%) 31,492 (22.4%) 1,315 (3.1%) 42 (0.6%) 187 (23.5%)

2019 22,810 (19.3%) 25,843 (18.4%) 9,831 (23.0%) 1,651 (25.1%) 170 (21.4%)

2020 20,891 (17.7%) 25,848 (18.4%) 10,909 (25.5%) 1,404 (21.4%) 77 (9.7%)

2021 28,650 (24.2%) 34,044 (24.3%) 12,924 (30.2%) 2,130 (32.4%) 242 (30.4%)

Total 118,228 140,357 42,821 6,565 796

Gender

Male 116,734 (98.7%) 139,469 (99.4%) 42,366 (98.9%) 6,360 (96.9%) 763 (95.9%)

Female 1,494 (1.3%) 888 (0.6%) 455 (1.1%) 205 (3.1%) 33 (4.1%)

Type of donors
Replacement
Voluntary

104,140 (88.1%)
14,088 (11.9%)

130,368 (92.9%)
9,989 (7.1%)

38,834 (90.7%)
3,987 (9.3%)

6,092 (92.8%)
473 (7.2%)

654 (82.2%)
142 (17.8%)

Table II: Association between individual TTIs prevalence with different age groups (n=308,767).

TTls Age (<25 years) Age (26-35 years) Age (36-45 years) Age (46-55 years) Age (>56 years) p-value
n=118,228 n=140,357 n=42,821 n=6,565 n=796
(38.3%) (45.5%) (13.9%) (2.1%) (0.30%)
HIV 339 (0.29%) 156 (0.11%) 237 (0.55%) 27 (0.41%) 47 (5.90%) <0.001
HCV 1527 (1.29%) 2095 (1.49%) 610 (1.42%) 203 (3.09%) 22 (2.76%) <0.001
HBV 713 (0.60%) 1170 (0.83%) 166 (0.38%) 57 (0.87%) 6 (0.75%) <0.001
Syphilis 635 (0.53%) 1722 (1.22%) 473 (1.10%) 70 (1.06%) 5 (0.63%) <0.001
Total 3214 5,143 1,486 357 80 10280
Fisher Exact test was used. The p-value <0.05 was taken as significant.

DISCUSSION

Acquisition of TTls during transfusion of blood is a global
health challenge that threatens blood transfusion safety. It is
alarming for the healthcare authorities due to associated
mortality and morbidity which overshadows the beneficial
effects of transfusion.’®™ TTls are silent killers and carry a
risk of transmission by each blood transfusion.” The
knowledge of demographic characteristics of blood donors
plays a pivotal role in understanding the donor pool
structure and provide framework to formulate and revise
donor recruitment and retention policies.” Currently, there is
an extremely limited literature about association of TTls and
blood donors’ age groups in the studied region. This study
was conducted to substantiate an association between TTls
prevalence and age of blood donors in a regional transfusion
centre in the Northern Pakistan.

A majority of donors in this study (99.0%) were males and
only 1% were females. The most common age group in the
donor pool was 26 to 35 years of age (45.5%) followed by
<25- years of age (38.3%). These findings were consistent
with the study of Bukhari et al., conducted at District Head
Quarter Hospital Attock, in which 98.2% of donors were
males and 1.8% were females. A major contribution to the
donor pool belonged to 26 to 34 years of age (46.8%)
followed by 18 to 25 years of age group (1.8%)." The reason
for a predominant male donation is that most males have
substantial blood volumes and adequate iron stores
enhancing their fitness for blood donations. On the other
hand, females are mostly exempted from donating blood

due to physiological issues like menstruation, pregnancy and
breastfeeding, and pathological issues like anaemia.
Moreover, most of the blood donations are from young
people as this age group fulfils the selection criteria of
donations more frequently as compared to the older age
groups.

The prevalence of TTls in the current study was 3.33%. This
was comparable to 3.72% and 3.27% prevalence rates
reported in two other studies conducted in Islamabad.”*® The
prevalence of TTls in the current study was lower than
reported in other national studies conducted in Peshawar
(4.0%),® Lahore (4.61%)," Karachi (5.8%),* Rahimyar Khan
(6.2%),"® and Faisalabad (6.55%)." When compared to the
international literature, the TTI prevalence was high as
compared to 0.4% reported in a Chinese study.” The reason
for varied results in this study might be due to differences in
epidemiology and transmission of TTls in different countries
and population differences in terms of lifestyles, religious
beliefs, and awareness.

In this study, HCV (1.4%) was the most prevalent TTI
followed by syphilis (0.9%), HBV (0.68%), and HIV (0.26%),
respectively. These results were similar to the study
conducted by Saeed et al. which also reported the same
order of prevalence of TTIs, leading with HCV (2.62%)
followed by syphilis (1.55%), HBV (1.10%), and HIV (0.02%),
respectively. However, in comparison to the present study,
the higher prevalence rates of HCV, syphilis, HBV, and HIV
were reported in the study conducted by Saeed et al.”’
Identical results were reported by Memon et al. in which the

980 Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(09): 978-982



Nargis Sabir, Tahir Ghafoor, Sarah Fatima, Rehan Lodhi, Asad Mehmood and Gohar Zaman

most common TTI reported among the blood donors was
HCV (3.52%) followed by syphilis (3.01%).”> A systematic
analysis of 33 studies showed comparatively high
seroprevalence of HCV (2.44 %), syphilis (1.1%), and HBV
(2.04%).> The donors mostly belonged to a developed urban
area with high literacy rate and improved public health
knowledge which might have contributed to the low
percentage of TTIs observed.

In this study, TTls were most prevalent in 26 to 35 years of
age accounting for 5,143(50%) positive donors. These results
were almost consistent with another study conducted by
Sundaramurthy et al.”> in which most TTls were reported
among the age group of 20-30 years. High-risk behaviour
may be attributing to the higher prevalence of TTls in this age
group. This is alarming because our donor pool is mainly
constituted of donors of this age group. There is an urgent
need to impart public health awareness about the prevalence
and routes of transmission of viral infections to youth.
Combined efforts are required at the national and international
levels to improve youth knowledge of sexual health and risk
behaviour modifications. HCV, syphilis, and HBV infections
were most common in the 26 to 35-year-old group comprising
about 2095 (1.49%), 1722 (1.22%), and 1170 (0.83%) donor
positivity, respectively in this study. Another study conducted
by Chang et al. showed that in contrast to this study, HCV and
syphilis were most common in comparatively older age groups
(HCV, age: 46-55 years, 20.4%) and (syphilis, age: 36-45
years, 35.5%), respectively.”® A study conducted by Mahwish et
al.”*in a tertiary care hospital in Islamabad revealed that HCV
and syphilis were more prominent in 26 to 35-year-old age
group, these results were concordant to this study. There was
statistically significant association i.e. p-value<0.05 between
TTls prevalence and age groups in the current study. Similar
findings were also reported by another study conducted by
Nejat et al.”

To effectively address this issue, it is necessary to emphasise
strong advocacy efforts supported by strict monitoring. A
continuous improvement and implementation of donor
selection criteria and rigorous screening of all blood donors
are essential. Additionally, more sensitive testing methods
such as NAAT or chemiluminescent assays should be
adopted. The public awareness programs, extensive
Hepatitis B immunisation campaigns, and educational
initiatives on sexual health and risk behaviour modification
are urgently required. Adequate public health measures
must be instituted to ensure the elimination or at least a
significant reduction in the risk of TTls among recipients.

CONCLUSION

The prevalence of TTls among blood donors was found to be
3.33%. Among the TTls, HCV was the most common, followed
by syphilis, HBVs, and HIV. The age group with the highest
prevalence of TTls was 26 to 35 years. There was a statistically

significant association between TTls prevalence and all age
groups. It is crucial to provide a standard treatment and
counseling to all seropositive donors, especially the younger
ones, to prevent the transmission of potentially life-
threatening infections to their families and society.
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