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Background: Blood products play a very important role in treating numerous life-threatening
conditions, but contain inherent possibility of acquiring blood transmitted diseases,
including HIV, syphilis, HBV, and HCV. Over 1.5 million blood transfusions are performed
in Pakistan every year by different categories of blood donors including, volunteer,
replacement, and familial donors.

Objective: To access the prevalence of transfusion-transmitted infections (TTls) among
blood different type of blood donors.

Methodology: A cross-sectional research was carried out at the Al-Khidmat Foundation in
Lahore, Pakistan, spanning from January 2021 to April 2022. During this period, blood
donors underwent screening for HCV, HIV, HBV, malaria and syphilis.

Results: Total 2,236 of donors were included in current study, 85.6% of total were family
donors, while 11.3% were voluntary donors, and replacement donors were about 3.1%.
Total 1.6% of donors were female, with the remaining 98.4% blood donors were males.
The predominant blood group among donors was B followed by blood group O, A and AB
with 37.4%, 30.5%, 23.3%, and 8.8 percent respectively. Rh positive was 91.7%, while Rh
negative was 8.3% among all the donors. The largest proportion of donors (69.3%) fell
within the 18-30 age groups. A total of 3.3% of donors tested positive for transfusion-
transmissible infections (TTls), with HCV being the highest (1.3%) prevalent followed by
syphilis (1.0%), Hepatitis B Virus (0.6%), and Human Immuno Virus (0.4%). No instances
of malaria were recorded. Notably, the main occurrence of TTIs was observed among
family donors.

Conclusion: Men donate blood more frequently as compared to females. The most
frequently encountered type of donor is family donor, followed by volunteers and
replacement donors. In terms of transfusion-transmitted infections (TTls), family donors
have a higher prevalence compared to voluntary and replacement donors. The most
frequent blood groups type was blood group B followed by O, A, and AB, in that order.
Keywords: HBV, HCV, HIV, Syphilis, Malaria, ABO.

Introduction

Blood products play a crucial role in preventing and
treating numerous life-threatening conditions, yet their utilization
carries the inherent possibility of acquiring transfusion-
transmitted diseases (TTIs), including HIV, syphilis, HBV, and
HCV." Any infection that can spread from person to person
through blood transfusions is referred to as a TTI. In Pakistan,

each year over 1.5 million blood transfusions are performed,
this risk is particularly pronounced.2 Unsafe transfusion
practices contribute to alarming statistics, with the World Health
Organization (WHO) reporting that 3.5% of the Pakistani
population is infected with Hepatitis B Virus (HBV). Globally, the
burden of Human Immunodeficiency Virus (HIV) affects 36.7
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million individuals. However, it's important to note that the
prevalence of these infections varies significantly between
countries, highlighting the need for stringent safety measures
and standardized protocols in blood transfusion practices
worldwide.3

There are different types of blood donors including
autologous, volunteer, replacement, and familial donors. In
order to guarantee the adequate and safe quality of blood
products, the World Health Organization (WHO) endorses that
nations aim for self-sufficiency and support voluntary,
anonymous, and unidentified blood donation. Research study
showed that donors who get compensation are more likely to
acquire transfusion-transmissible illnesses (TTls).4 In Pakistan,
statistics reveal that 65% of blood donations originate from
replacement donors, 25% from volunteer donors, and around
10% from professional donors. This highlights the importance of
promoting voluntary donations to enhance the safety and
availability of blood supplies.

Ensuring the availability of safe blood and blood
products stands as a paramount health priority globally. The
potential risks associated with blood transfusions or blood
product administrations, such as transfusion-transmitted
infections (TTls), underscore the importance for requirement of
rigorous screening and constant improvements of safety
protocols.8 Among the notable TTls, hepatitis B and hepatitis C
viruses pose significant concerns. Hepatitis B spreads through
mucosal or percutaneous exposure to infected blood or bodily
fluids’, while hepatitis C, a leading cause of liver transplantation
worldwide, can transmit through various means including
contaminated needles, sexual contact, and from mother to
child.8 Additionally, human immunodeficiency virus (HIV)
remains a critical concern, affecting CD4 T-lymphocytes and
compromising the immune system, leading to increased
vulnerability to opportunistic infections.® The identification of the
first HIV case among blood donors in Pakistan in 1988 serves
as a poignant reminder of the ongoing importance of stringent
blood safety measures to protect both donors and recipients
alike."0

Further transfusion of blood and blood products has
also been reported to transmit Treponema pallidum (TP) and
malaria. Treponema pallidum (TP) is well-known for producing
the sexually transmitted disease syphilis. It generally occurs on
the oral and vaginal mucous membranes, although it can also
cause cutaneous pustules.' On the other hand, malaria is a
blood-borne disease that is spread by the bite of an Anopheles
mosquito that is infected with the Plasmodium parasite. 2 While
transfusion-transmitted ilinesses are serious, it is critical to keep
a close eye on how common they are in the community. This is
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necessary for the protection of blood safety as well as the
assessment of the effectiveness of current blood safety
procedures. This study aims to estimate the prevalence of
transfusion transmitted diseases among different types of blood
donors.

Methodology

Observational research was carried out at the Surriya Azeem
Hospital in Lahore, Pakistan, at the Al-Khidmat Blood Bank.
The research aimed to gather comprehensive demographic
data concerning blood donors, encompassing variables such as
age, gender, and donor classification (family, volunteer,
replacement, or commercial). The study focused on a cohort of
blood donors meeting specific health criteria: they were
physically fit individuals aged 18 to 60 years, weighing more
than 50 kg, and having a hemoglobin level more than 12.0 g/dl.
Participants were not allowed to participate if their hemoglobin
levels were below this cutoff for their age or gender or if they
had a previous history of transfusion-transmitted illnesses (TTI).

All donors had been consent with prior to enroliment. Three
milliliters of blood were drawn and placed in EDTA vials for both
blood group identification and hemoglobin analysis using a fully
automated Sysmex analyzer. Additional specimens were
gathered in clotted vials to screen for TTI, which includes HIV,
syphilis, malaria, HCV, and HBV. The Chemiluminescent
immunoassay (CLIA) Cobas e411 analyzer was used to screen
serum samples for HIV, HBV, and anti-HCV. The
Immunochromatographic method (ICT) was used to screen for
syphilis and malaria. Data analysis was then carried out using
SPSS version 25.

Results

The study involved 2,236 participants, primarily male,
representing 98.4% (2,201 people), with women making up
1.6% (35 people) as shown in Figure 1.

FEMALES

MALES
98.4%

Figure 1: Gender-wise distribution of blood donors.
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Table I: Age-wise distribution of Transfusion Transmitted Infections among blood donor.

Transfusion Transmitted infection 18-30 years 31-40 years 41-50 years 51-60 years P-value
No. (%) No. (%) No. (%) No. (%)
Venereal Disease Research Laboratory 10 (0.6) 12(2.1) 0 0 0.018
(VDRL)
Hepatitis B virus (HBV) 11(0.7) 2(0.3) 0 0 0.652
Hepatitis C virus (HCV) 21(1.4) 7(1.2) 0 0 0.675
Human Immunodeficiency virus (HIV) 6(0.4) 2(0.3) 1 0 0.839

Notably, a significant proportion of people between the ages of
18 and 30 had transfusion-transmissible illnesses (TTls), which
include syphilis, HIV, HCV, and malaria. Table | provides
specifics on the distribution of TTIs among blood donors in each
age range. At 85.6%, family donors made up the bulk;
volunteers came in second at 11.3% and replacement donors at
3.1%. Notably, the study did not involve any paid blood donors,
and P =0.841 did not show any statistically significant link
between donor type and TTls.

Only 72 (3.3%) of the 2,236 donors who underwent screening
tested positive for TTls; the details of transfusion transmitted
infection according to blood donor type are enumerated in
Table Il. Moreover, no significant correlations were found (P-
values of 0.846 and 0.290, respectively) between ABO blood
types or the Rhesus factor and TTls.

Table II: Positivity rate of Transfusion Transmitted Infection in
blood donor. (N=2236)

Transfusion Transmitted infection No. (%)
Human Immunodeficiency virus (HIV) 9(0.4)
Hepatitis B virus (HBV) 13 (0.6)
Syphilis 22 (1.0)
Hepatitis C virus (HCV) 28 (1.3)
Total 72(0.3)

ABO-group of donor

Percent

ABO-group of donor

Figure 2. Frequency of ABO blood group donor.

Variation was observed in the distribution of blood donors. The
highest prevalence 37.34% of blood group B was found among
all the ABO donor whereas 8.8% frequency of blood group B
was observed in figure 2.

Rh factor (Rh+) blood group was prevalent in 96.1% blood
donor and other 8.3% was observed negative for Rh blood
group in figure 3.
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Figure 3. Frequency of Rh-factor of blood group donor.

Transfusion-related infections (TTIs) were shown to be more
prevalent in family donors (59) than in volunteer donors. The
prevalence of transfusion transmitted infections in different type
of donors is presented in Figure 4.
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Figure 4. Transfusion Transfusion Infections in different types of

blood donors.

Discussion

Although it has inherent hazards including the spread of major
transfusion-transmitted diseases (TTls) like HIV, Hepatitis B,
and Hepatitis C, blood transfusion is an essential life-saving
intervention in modern medical practice. There is a 1% risk of
contracting syphilis, HIV, hepatitis B, or hepatitis C from each
unit of transfused blood, which emphasizes the significance of
stringent screening procedures.'3 Notably, a gender gap has
been seen among blood donors, with men making up the
majority in most recent research. For example, in India, a
startling 98.4% of donors were men and only 1.6% were
women, a tendency that was observed both in India and in
nearby countries.” The male-to-female donor ratio remained
lopsided in several areas, such as Kolkata and Nepal, where
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men made up 85% and 84.8% of donors, respectively.15.16
Similarly, in Tanzania, male donors had a much greater
prevalence of TTls (89.1%) than did female donors (10.9%).17
On the other hand, Chinese research found that a greater
percentage of donors were female, making up 44.5% of the
total donor pool. These variances highlight how crucial it is to
comprehend how demographic factors influence blood donation
patterns and to put focused plans into place in order to
guarantee a sufficient and safe supply of blood for all patients
who want it.!8

In the present investigation, it was observed that the largest
proportion of blood donors stemmed from familial relationships,
comprising 85.6% of the total, while voluntary donors
constituted 11.3%, and replacement donors represented a
smaller fraction at 3.1%. This distribution stands in stark
contrast to the observations made'® who found that voluntary
donors made up a larger percentage of blood donors in Kenya,
although the reasons for this incongruity were not elucidated.?0
Conversely, a separate study revealed that replacement donors
made up 95% of the donor pool, aligning with existing evidence
suggesting that replacement donors typically step forward to
assist acquaintances, family members, or community members
in need of transfusions.52"

In our current investigation, it was observed that the majority of
blood donors, accounting for 69.3%, were in the age bracket of
18 to 30 years, highlighting a pronounced concentration within
this demographic. Conversely, the 51-60 age group constituted
the smallest fraction, comprising only 0.2% of the donor pool.22
This distribution aligns with earlier research findings, as
evidenced by studies such as that conducted? It found that
among donors aged 21 to 25, the incidence was 26.2%, while
just 1.1% of donors were in the 51 to 55 age group.Z This
pattern is also supported by study conducted?* which shows
that a sizable percentage of blood donors—68.77%—were
between the ages of 21 and 40.15

The findings of the study highlight notable seroprevalence rates
for various transfusion-transmitted infections (TTls) among
blood donors. Specifically, the study identified a 1.3%
seroprevalence for HCV, in line with previous research 25
reported a slightly lower prevalence of 1.09% among a large
sample size of blood units.6 Regional variations were evident,
with Rawalpindi, Lahore, and Mardan exhibiting higher rates of
HCV infection.2’28 Additionally, the study noted a 1.0%
seroprevalence of syphilis, consistent with similar studies,
including one in Iran reporting a prevalence of 0.04%.29:30
Hepatitis B emerged as the third most prevalent TTI, with a
0.6% seroprevalence, aligning with prior research highlighting
its significance among blood donors. Notably, studies®!
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underscored HBV's prominence, reporting higher prevalence
rates. These findings emphasize the importance of robust
screening protocols and regional surveillance to mitigate the
risk of TTls in blood transfusion practices.3233

In the present investigation, the incidence of transfusion-
transmissible infections (TTls) was examined, revealing a
notably low rate of HIV transmission, standing at 0.4%. This
finding contrasts with the higher prevalence reported by
Birhaneselassie M et al.®, where HIV incidence reached 1.6%.
Notably, studies conducted by Singh B et al.3% highlighted
regional disparities in HIV frequencies across India.
Furthermore, a range of HIV prevalence rates among blood
donors spanning from 0.08% to 0.51% was observed in various
regions of the country, corroborating the notion of geographical
heterogeneity. Importantly, the absence of malaria among the
study participants underscores the efficacy of current screening
measures in mitigating this particular TT] risk.26.32.33

The analysis of blood group distribution and Rhesus (D) factor
among blood donors in this study reveals intriguing insights. In
comparison to O and A, blood group B appears to be the most
common (37.4%) whilst AB was the least common (8.8%)
among donors, making up of donors. Furthermore, Rh factor
positive blood groups made up 91.7% of the donor pool, while
Rhesus (D) negative blood groups made up the remaining
8.3%. This represents a large numerical advantage over their
negative counterparts. These results are consistent with
researchs3® that was carried out in Pakistan and found that blood
type B was the most common. This stands in interesting
contrast to a study previously conducted in Nepal, where blood
group A was shown to have the highest prevalence, followed by
O, AB, and B. However, B blood group was the most common
in our study, followed sequentially by O, A, and AB. These
differences highlight the intricate interactions between genetic
and environmental variables that affect the distribution of blood
groups in various communities. 8.3

Conclusion

The research findings reveal a notable gender disparity in blood
donation, with males exhibiting a higher likelihood of donating
compared to females. Within the donor pool, two primary
categories emerge: both volunteer and family donations.
Notably, compared to replacement and volunteer donors, family
donors have a higher incidence of transfusion-transmitted
illnesses. Analysis of blood types indicates a predominance of
B type, closely followed by O, A, and AB types. Regarding
infections, HCV and syphilis exhibit the highest prevalence
rates, trailed by HBV and HIV. To corroborate these findings
comprehensively, further investigations encompassing larger
sample sizes across diverse geographic regions are imperative.



10.

11.

12.

Seroprevalence of Transfusion-Transmitted Infection in Different Type of Blood Donors

References

Nigam JS, Singh S, Kaur V, Giri S, Kaushal RP. The
prevalence of transfusion transmitted infections in ABO
blood groups and Rh type system. Hematology Reports.

2014; 6(4): 5602.
https://doi.org/10.4081/hr.2014.5602
Sultan F, Mehmood T, Mahmood MT. Infectious

pathogens in volunteer and replacement blood donors in
Pakistan: a ten-year experience. Int J Infect Dis.2007;
11(5): 407-412.
https://doi.org/10.1016/j.ijid.2006.10.004

Okoroiwu HU, Okafor IM, Asemota EA, Okpokam DC.
Seroprevalence of transfusion-transmissible infections
(HBV, HCV, syphilis and HIV) among prospective blood
donors in a tertiary health care facility in Calabar, Nigeria;
an eleven years evaluation. BMC public health.2018;
18(1): 1-8.
https://doi.org/10.1186/s12889-018-5555-x

Waheed U, Azmat M, Zaheer HA. Knowledge, attitude and
practices towards blood donation in Pakistan: a
nationwide survey. Hematol Transfus Int J.2015; 1(4):
00018.

https://doi.org/10.15406/htij.2015.01.00018

Manzoor |, Hashmi N, Daud S, Ajmal S, Fatima H, et al.
Seroprevalence of transfusion transmissible infections
(TTIS) in blood donors. Biomedica.2009; 25(10): 154-158.
Siraj N, Achila OO, Issac J, Menghisteab E, Hailemariam M,
et al. Seroprevalence of transfusion-transmissible
infections among blood donors at National Blood
Transfusion Service, Eritrea: a seven-year retrospective
study. BMC infectious diseases.2018; 18(1): 1-9.
https://doi.org/10.1186/s12879-018-3174-x

Ott J, Stevens G, Groeger J, Wiersma S. Global
epidemiology of hepatitis B virus infection: new estimates
of age-specific HBsAg seroprevalence and endemicity.
Vaccine.2012; 30(12): 2212-2219.
https://doi.org/10.1016/j.vaccine.2011.12.116

Manns MP, Buti M, Gane E, Pawlotsky J-M, Razavi H, et al.
Hepatitis C virus infection. Nature reviews Disease
primers.2017; 3(1): 1-19.
https://doi.org/10.1038/nrdp.2017.6

Ara F, Alam AM, Rahman M, Jahan A, Yusuf A, et al.
Prevalence of transfusion transmitted infection among
blood donors at medical university in Bangladeshl.
Shaheed Suhrawardy Med. Coll.2017; 6(1): 11-13.
https://doi.org/10.3329/jssmc.v6i1.31485

Zameer M, Shahzad F, Khan FS, Ali H, Saeed U, et al.
TRANSFUSION TRANSMISSIBLE INFECTIONS AMONG
HEALTHY BLOOD DONORS AT BLOOD BANK FROM
CHILDREN'S HOSPITAL & INSTITUTE OF CHILD HEALTH
LAHORE. Pak. Armed Forces Med. J.2017; 67(1).

Laghari AH, Sultana V, Samoo AH, Makhija P, Ara ).
Prevalence and associated risk factors for syphilis in
women with recurrent miscarriages. Pak J Med Sci.2014;
30(2): 295.
https://doi.org/10.12669/pjms.302.4382

Liu W, Li Y, Learn GH, Rudicell RS, Robertson JD, et al.
Origin of the human malaria parasite Plasmodium

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

falciparum in gorillas. Nature.2010; 467(7314): 420-425.
https://doi.org/10.1038/nature09442

Nalini G, Vijay K, Amarjit K. Seroprevalence of HIV, HBV,
HCV and syphilis in voluntary blood donors. Ind
J Med Sci.2004; 58(6): 255-257.

Pahuja S, Sharma M, Baitha B, Jain M. Prevalence and
trends of markers of hepatitis C virus, hepatitis B virus and
human immunodeficiency virus in Delhi blood donors: a
hospital based study. Jpn J Infect Dis.2007; 60(6): 389.
https://doi.org/10.7883/yoken.JJID.2007.389

Sharma DC, Rai S, Bharat S, lyenger S, Gupta S, et al.
Transfusion Transmissible Infections among blood donors
at the blood bank of medical college of Gwalior: A 5 year
study. International Blood Research & Reviews. 2014;
2(5): 235-246.
https://doi.org/10.9734/IBRR/2014/11193

Shrestha AC, Ghimire P, Tiwari BR, Rajkarnikar M.
Transfusion-transmissible infections among blood donors
in Kathmandu, Nepal. J Infect Dev Ctries. 2009
https://doi.org/10.3855/jidc.311

Matee MI, Magesa PM, Lyamuya EF. Seroprevalence of
human immunodeficiency virus, hepatitis B and C viruses
and syphilis infections among blood donors at the
Muhimbili National Hospital in Dar Es Salaam, Tanzania.
BMC public health.2006; 6(1): 1-6.
https://doi.org/10.1186/1471-2458-6-21

Li C, Xiao X, Yin H, He M, Li J, et al. Prevalence and
prevalence trends of transfusion transmissible infections
among blood donors at four Chinese regional blood
centers between 2000 and 2010. J.Transl. Med.2012;
10(1): 1-10.
https://doi.org/10.1186/1479-5876-10-176

Kanagasabai U, Chevalier MS, Drammeh B, Mili FD, Qualls
ML, et al. Trends and gaps in national blood transfusion
services-14 Sub-Saharan African Countries, 2014-2016.
Morbidity and Mortality Weekly Report.2018; 67(50):
1392.

https://doi.org/10.15585/mmwr.mm6750a4

Kimani D, Mwangi J, Mwangi M, Bunnell R, Kellogg T, et al.
Blood donors in Kenya: a comparison of voluntary and
family replacement donors based on a population-based
survey. Vox  sanguinis.2011; 100(2): 212-218.
https://doi.org/10.1111/j.1423-0410.2010.01376.x
Zaheer H, Saeed U, Waheed Y, Karimi S, Waheed U.
Prevalence and trends of hepatitis B, hepatitis C and
human immunodeficiency viruses among blood donors in
Islamabad, Pakistan 2005-2013. J Blood Disorders Transf.
2014; 5(217): 2.

Arshad A, Borhany M, Anwar N, Naseer |, Ansari R, et al.
Prevalence of transfusion transmissible infections in blood
donors of Pakistan. BMC hematology.2016; 161-6.
https://doi.org/10.1186/s12878-016-0068-2

Ampofo W, Nii-Trebi N, Ansah J, Abe K, Naito H, et al.
Prevalence of blood-borne infectious diseases in blood
donors in Ghana. J. Clin. Microbiol.2002; 40(9):3523-3525.
https://doi.org/10.1128/JCM.40.9.3523-3525.2002
Karmakar PR, Shrivastava P, Ray TG. Seroprevalence of
transfusion transmissible infections among blood donors
at the blood bank of a Medical College of Kolkata. Indian

RJAHS 2023 Vol 2 No 2 62


https://doi.org/10.4081/hr.2014.5602
https://doi.org/10.1016/j.ijid.2006.10.004
https://doi.org/10.1186/s12889-018-5555-x
https://doi.org/10.15406/htij.2015.01.00018
https://doi.org/10.1186/s12879-018-3174-x
https://doi.org/10.1016/j.vaccine.2011.12.116
https://doi.org/10.1038/nrdp.2017.6
https://doi.org/10.3329/jssmc.v6i1.31485
https://doi.org/10.12669/pjms.302.4382
https://doi.org/10.1038/nature09442
https://doi.org/10.7883/yoken.JJID.2007.389
https://doi.org/10.9734/IBRR/2014/11193
https://doi.org/10.3855/jidc.311
https://doi.org/10.1186/1471-2458-6-21
https://doi.org/10.1186/1479-5876-10-176
https://doi.org/10.15585/mmwr.mm6750a4
https://doi.org/10.1111/j.1423-0410.2010.01376.x
https://doi.org/10.1186/s12878-016-0068-2
https://doi.org/10.1128/JCM.40.9.3523-3525.2002

25.

26.

27.

28.

29.

30.

31.

DOI: 10.53389/RJAHS.2023020205

Journal of Public Health.2014; 58(1):
https://doi.org/10.4103/0019-557X.128172
Swarup D, Wadhera SV, Bansal R, Gupta M. Analysis of
Transfusion Transmitted Infections Among Blood Donors:
To Prepare a Road Map for its Prevention and Control.
Natl. lab. med.2018; 7(2): 9-14.

Nalini Gupta NG, Vijay Kumar VK, Amarjit Kaur AK.
Seroprevalence of HIV, HBV, HCV and syphilis in voluntary
blood donors.2004.

Masood R, Sardar MA, Mallhi AA. Seroprevalence of
hepatitis B and C among the healthy blood donors at Fauji
Foundation Hospital, Rawalpindi. Pak J Med Sci.2007;
2364-67.

Mirza IA, Mirza SH, Irfan S, Siddigi R, Tarig WUZ, et al.
Seroprevalence of Hepatitis B and C in young adults
seeking recruitment in armed forces. Pak. Armed Forces
Med. J.2006; 56(2): 192-197.

Waheed U, Khan H, Satti H, Ansari M, Malik M, et al.
Prevalence of transfusion transmitted infections among
blood donors of a teaching hospital in Islamabad. Ann Pak
Inst Med Sci.2012; 8(4): 236-239.

Khedmat H, Alavian S-M, Miri SM, Amini M, ABOU
ALGHASEMI H, et al. Trends in seroprevalence of hepatitis
B, hepatitis C, HIV, and syphilis infections in Iranian blood
donors from 2003 to 2005.2009.

Pailoor K, Keshava S, Rai P, D'Cunha O, Lakshmi C. A
retrospective study of screening of common transfusion
transmitted infections in the blood bank of a tertiary care
centre. J Blood Disorders Transf.2015; 6(267): 2.

61-64.

63 RJAHS 2023 Vol 2 No 2

32.

33.

34.

35.

36.

37.

Sawke N, Sawke G, Chawla S. Seroprevalence of common
transfusion-transmitted infections among blood donors.
People's J Sci Res.2010; 30(1): 5-7.

Chandra T, Kumar A, Gupta A. Prevalence of transfusion
transmitted infections in blood donors: an Indian
experience. Tropical doctor.2009; 39(3): 152-154.
https://doi.org/10.1258/td.2008.080330

Birhaneselassie M.  Prevalence  of transfusion-
transmissible infections in donors to an Ethiopian blood
bank between 2009 and 2013 and donation factors that
would improve the safety of the blood supply in
underdeveloped countries. Laboratory medicine.2016;
47(2):134-139.

https://doi.org/10.1093/labmed/Imw003

Singh B, Verma M, Kotru M, Verma K, Batra M. Prevalence
of HIV & VDRL seropositivity in blood donors of Delhi.
Indian Journal of Medical Research.2005; 122(3): 234.
Ehsan H, Wahab A, Shafgat MA, Sana MK, Khalid F, et al. A
systematic review of transfusion-transmissible infections
among blood donors and associated safety challenges in
Pakistan. J. Blood Med..2020; 405-420.
https://doi.org/10.2147/JBM.S277541

Khan MI, Micheal S, Akhtar F, Naveed A, Ahmed A, et al.
Association of ABO blood groups with glaucoma in the
Pakistani population. Canadian Journal of Ophthalmology.
2009; 44(5): 582-586.
https://doi.org/10.3129/i09-104



https://doi.org/10.4103/0019-557X.128172
https://doi.org/10.1258/td.2008.080330
https://doi.org/10.1093/labmed/lmw003
https://doi.org/10.2147/JBM.S277541
https://doi.org/10.3129/i09-104

