
Introduction
Blood transfusions save millions of lives each year around
the globe. Blood is one of the most important
components of medical and surgical treatment due to
the lack of artificial replacement.1 However, blood
transfusion is associated with certain risks, which can
cause many adverse consequences. Many infectious
agents like hepatitis B virus (HBV), hepatitis C virus (HCV),
human immunodeficiency virus (HIV),
treponemapallidum (TP) and malaria parasite (MP) can
be transmitted to the recipients through transfusion. The
person infected with these infectious agents is the source
of the transmission of transfusion transmissible
infections (TTI) to the recipient.2

Pakistan, being a developing country, carries a high
burden of infectious diseases. HBV, HCV, HIV, TP and MP
are the most common TTI agents.1 The prevalence of TTI is
very high and quite far from achieving a zero risk level at
the moment.2 The World Health Organisation (WHO)
reported 2 billion people infected with HBV, 200 million
with HCV and 33.4 million with HIV.3 The Centres for
Disease Control and Prevention (CDC) of the United States
has reported HBV to be 10 and 100 times more infectious
compared to HCV and HIV, respectively.4 It is estimated

that nine million people are infected with HBV and ten
million with HCV and almost 97,000 to 125,000 are
infected with HIV in Pakistan.5

Syphilis is a sexually transmissible disease caused by TP.
Other sources include vertical transmission, sharing of
contaminated syringes and infected blood transfusion.6
Malaria is a parasitic infectious disease caused by
Plasmodium species. Female mosquito injects parasite to
humans from its salivary glands.

Globally, almost 81 million units of blood are donated
each year.7 More than 18 million are not properly
screened for TTI.8 In Pakistan, 3 million blood units are
donated annually.9 Every blood unit has 1% chance of
getting transfusion-associated problems, including TTI.10

The WHO says that safe blood is a universal right,
therefore, all donated blood bags must be screened for
HBV, HCV, HIV and syphilis.8

Pakistan is facing a constantly increasing demand for
blood transfusions, especially for thalassemia,
haemodialysis, haemophilia patients and in roadside
accidents. Approximately 100,000 patients of thalassemia
are dependent on blood transfusions and are at risk of
developing TTI. This can limit their life expectancy.11 Many
normal-looking individuals carry infectious agents of life-
threatening diseases. These carriers are a persistent threat
to the community if donor or donated blood is not
properly screened.

Blood transfusion facilities in Pakistan are fragmented and
there is a great variation in the standard of services
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provided by the different transfusion centres. There are
almost 1,830 blood banks, but majority of them are not
providing standard transfusion services according to the
WHO recommendations.9 A few centres do follow WHO
guidelines, but on the whole there is an urgent need to
improve the quality of existing transfusion services. The
frequency of TTI is declining worldwide due to awareness,
but it is alarming that Pakistan is still fighting against
these silent killers.12

TTIs are still a key concern to patients, physicians and
policymakers. Poorly organised transfusion centres are
responsible for the transmission of TTIs.13 The major
causes of TTI are the inability of the techniques to detect
the disease in the pre-seroconversion or 'window' phase
of these diseases, high cost of tests, lack of trained
healthcare workers, immunologically different serotypes
and inadvertent laboratory errors.

Immuno-chromatographic technique (ICT) is a simple,
rapid and visually observable, qualitative membrane-
based technique that can rapidly detect antibodies or
antigens existing in the whole blood, serum or plasma
and results are shown as colour development on the ICT
strips.

Analysis of the data on the prevalence of TTI among blood
donors helps in the assessment of risk of TTI. This will help
in the creation of long-term strategies to improve public
health and infection control. The current study was
planned to analyse TTIs in asymptomatic population.

Materials and Methods
This study was conducted at the Allama Iqbal Medical
College and Jinnah Hospital, Lahore, Pakistan, from
December 2014 to November 2015, and comprised
healthy asymptomatic blood donors. Donor selection was
done as per WHO guidelines.14 Informed consent was
obtained from all donors.

Blood samples were collected following the guidelines of

standard venepuncture by the National Committee for
Clinical Laboratory Standards (NCCLS).15 Every sample
was later screened for the presence of
antibodies/antigens of HCV, HIV, TP, HBV and MP through
rapid ICT (Table-1). Donors suffering from any of the
infections mentioned above were referred to the
department concerned for necessary treatment.

Results
Of the 18,274 participants, 18,151(99.32%) were men and
123(0.67%) were women. Overall age range was from 19 to
59 years. The replacement blood donors were
18,255(99.89%) while 19(0.10%) were volunteers (Table-2).

Moreover, 17,276(94.53%) donors were healthy donors
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Figure-1: Relative frequency of healthy and infected Blood donors.

Table-1: Screening assays used for detection of TTI.

Pathogen Name of kit manufacturer Criteria Antigen / Antibody Reference values Positive / Negative

Hepatitis B virus (HBV) Accu-check Antigen Coloured band on test region/Noband on test region
Hepatitis c virus (HCV) SD Antibody Coloured band on test region/Noband on test region
Human immuno deficiency virus (HIV) Accu-check Antibody Coloured band on test

region/Noband on test region
Treponemapallidum (TP) Accu-check Antibody Coloured band on test region/noband on test region
Malaria parasite (MP) Global Antigen Coloured bands on P.f and/or

pan line regions/no band on
either of these two regions

TTI: Transfusion transmissible infections.



and 998(5.46%) were infected with one or more TTI
agents (Figure-1).

Of the infected blood donors, 927(5.07%) had serological
markers of infection with single pathogen and 71(0.38%) had
multiple infections (co-infection). Co-infectivity for HCV and
TP was 46(0.25%), followed by HCV with HBV 22(0.12%). HIV

positivity along with HBV and HCV was present in 1(0.005%)
and 2(0.01%) donors, respectively, while reactivity for all TTIs
was not seen in any of the donors (Table-3).

The overall frequency of anti-HCV, TP, hepatitis B surface
antigen (HBsAg), MP and anti-HIV was 480(2.62%),
284(1.55%), 210(1.10%), 20(0.10%) and 4(0.02%),
respectively. TP and HCV were the most prevalent
infections throughout the year (Figure-2, Table-4).
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Table-2: Type of blood donors and gender distribution.

SR: No. Month Total Donors Replacement % Volunteer % Male % Female %

1 December 1523 1520 (99.90%) 03 (0.19%) 1511 (99.21%) 12 (0.78%)
2 January 1488 1486 (99.86%) 02 (0.13%) 1472 (98.92%) 16 (1.07%)
3 February 1599 1599 (100.0%) 0 (0.0%) 1592 (99.56%) 07 (0.43%)
4 March 1401 1398 (99.78%) 03 (0.21%) 1396 (99.64%) 05 (0.35%)
5 April 1580 1579 (99.93%) 01 (0.06%) 1572 (99.49%) 08 (0.50%)
6 May 1563 1560 (99.80%) 03 (0.19%) 1555 (99.48%) 08 (0.51%)
7 Jun 1475 1475 (100.0%) 0 (0.0%) 1462 (99.11%) 13 (0.88%)
8 July 1505 1504 (99.93%) 01 (0.06%) 1495 (99.33%) 10 (0.66%)
9 August 1479 1477 (99.86%) 02 (0.13%) 1468 (99.25%) 11 (0.74%)
10 September 1573 1573 (100.0%) 0 (0.0%) 1560 (99.17%) 13 (0.82%)
11 October 1519 1517 (99.86%) 02 (0.13%) 1508 (99.27%) 11 (0.72%)
12 November 1569 1567 (99.87%) 02 (0.12%) 1560 (99.42%) 09 (0.57%)
Total 18,274 18,255 (99.89%) 19 (0.10%) 18,151 (99.32%) 123 (0.67%)

Table-3: Co-infectivity of the TTI in blood donors.

Total Infected Hepatitis B & C Positive Hepatitis B & Syphilis Positive Hepatitis B & HIV Hepatitis C & Syphilis Positive Hepatitis C and HIV Positive

988 (5.46%) 22 (0.12%) 0 (0%) 1 (0.005%) 46 (0.25%) 2 (0.01%)

TTI: Transfusion transmissible infections
HIV: Human immunodeficiency virus.

Table-4: Month wise distribution of TTI-infected donors.

Month Total Donors HCV TP HBV MP HIV

December 1523 73 30 14 2 0
January 1488 38 21 14 0 0
February 1599 49 19 23 3 1
March 1401 33 23 19 2 0
April 1580 68 21 10 1 0
May 1563 29 28 14 1 2
Jun 1475 20 27 13 2 0
July 1505 42 19 30 0 0
August 1479 32 20 22 2 0
September 1573 15 36 15 3 0
October 1519 56 24 20 1 1
November 1569 25 16 16 3 0
Total 18,274 480 284 210 20 4

TTI: Transfusion transmissible infections
HCV: Hepatitis C virus
TP: Treponemapallidum
HBV: Hepatitis B virus
MP: Malaria parasite
HIV: Human immunodeficiency virus.

Table-5: Previous studies from Pakistan.

Author Place Year Hbsag Anti-Hcv REF
of Study of Study +ve +ve

Farooqi et al.26 Peshawar 2007 2.54% 3.21% (22)
Sultan et al.25 Lahore 2005 3.36% 4.16% (23)
Ijaz et al.26 Lahore 2007 1.52% 5.34% (24)
Nazar et al.27 Karachi 2008 1.71% 2.06% (25)
Azam et al.28 Karachi 2007 4.50% 4.36% (26)
Mumtaz et al.29 Rawalpindi 2002 5.86% 6.21% (27)
Chaudhary et al.30 Rawalpindi 2006 2.45% 2.52% (28)
Fayyaz et al.31 Bahawalpur 2006 2.69% 2.52% (29)
Khan et al.32 Quetta 2007 4.80% 1.80% (30)
Aziz et al.33 Skardu 2006 8.40% 1.10% (31)
Khan et al.34 Liaqatpur 2006 5.96% 0.07% (32)
Ahmad et al.35 Swat 2006 1.11% 2.23% (33)
Hussain et al.36 Multan 2013 (2.32%) 3.44% (34)
Saeed et al.* Lahore 2015 1.10% 2.62% P r e s e n t
study

*Present Study.



Discussion
It is well known that blood transfusion is a route of TTI's
transmission.16 Transfusion medicine department screens
the blood and also gives information about prevalence of
TTI.16 It is reported that HBV and HCV prevalence is more
common in general population as compared to donors.17

Blood donors are generally considered a healthier segment
of the community and have been used as a substitute
marker for the asymptomatic carriers of infection in the
population at large.18

National blood transfusion policy was introduced in Pakistan
in 2003 for appropriate screening of blood before
transfusion.18 Hepatitis transmission through blood
transfusion is considered to be high in Pakistan due to lack of
standardised blood screening methods in the past. Various
studies confirmed the incidence of hepatitis among patients
with a history of blood transfusion before the advent and
implementation of blood screening procedures.19

About 3 million units of blood are transfused annually in

Pakistan.20 According to the data
collected from 324 blood banks for WHO
global database on blood safety, there
were 15.4% voluntary non-remunerated
blood donations while 84.6% were
replacement/family donations in the
year 2011.21 TTI are frequently detected
among paid donors. Many developed
countries have law regarding the use of
paid blood donors. In 1998, the Chinese
government banned paid blood
donations. Resultantly, HCV prevalence
reduced from 8.68% in 1990 to 3.2%
2010 in general population of China.22

India also passed a law in 1998 to ban
paid donations. As a result, the
prevalence of HBV, HCV and HIV among
Indian blood donors reduced from
1.62%, 1.85% and 1.16% in 2004 to
0.92%, 0.52% and 0.21% in 2009,
respectively.11 In Iran, the prevalence of
HBV, HCV and HIV was 0.71%, 0.14% and
0.0033%, respectively, in 2003. It fell

to0.48%, 0.023% and 0.0031%, respectively, in 2005.

TTI burden varies from country to country depending
upon TTI prevalence in that particular population. In the
present study, 17,276(94.53%) blood donors were found
healthy and safe for transfusion while the remaining
998(5.46%) were infected with TTI and therefore not
suitable for blood donations. Single-infection donors
were 927(5.07%) while 71(0.38%) had multiple infections.
Co-infectivity for HCV and TP was the highest, i.e.
46(0.25%). Positivity of HCV with HBV was present in
22(0.12%) donors. HIV positivity along with HBV and HCV
was present in 1(0.005%) and 2(0.01%) donors,
respectively. Positive reaction for all TTI was not seen in
any donor. The overall prevalence of anti-HCV, TP
(syphilis), HBsAg, MP and anti-HIV among the blood
donors was 480(2.62%), 284(1.55%), 210(1.10%),
20(0.10%) and 4 (0.02%), respectively. HCV was found to
be the most prevalent infection among blood donors with
a total frequency of 2.62%, followed by syphilis (1.55%),
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HCV: Hepatitis C virus. TP: Treponemapallidum. HBV: Hepatitis B virus
MP: Malaria parasite. HIV: Human immunodeficiency virus

Figure-2: Break-up of transfusion transmissible infectious agents.

Table-6: Prevalence of syphilis among blood donors in various studies from Pakistan.

Sr. No. Author Year Place Prevalence Reference

1 Sultan et al.25 2005 Lahore 0.13-0.57% (23)
2 Hussain et al.36 2013 Multan 0.07% (34)
2 Waheed et al.37 2011 Islamabad 0.89% (35)
4 Manzoor et al.39 2009 Lahore 0.50% (37)
6 Saeed et al.* 2015 Lahore 1.55% Present study

*Present Study.



HBV (0.07%) and MP (0.06%). The prevalence of HIV was
reported as the least common TTI with frequency of
0.01%. TP and HCV were the most prevalent infections
during the study period.

Results of the present study indicate a decrease in the
prevalence of TTI compared to previous studies from
Pakistan (Table-5).

Hakim et al.23 reported the prevalence of HBV and HCV in
various parts of country at 8-10%. Asubstantial decrease
in HBV infections has been observed due to large-scale
immunisation programme launched against HBV
infection. The prevalence of HCV is rising as no vaccine
has been developed yet.23 Farooqi et al. reported 2.54%
prevalence for HBV and 3.21% for HCV from 2001 to 2006
among 166,189 blood donors.24

Two different studies from Lahore reported the prevalence
of HBV among blood donors from 1.5% to 3.3%, while the
prevalence of HCV ranged from 4.1% to 5.3%.25,26 Similarly,
studies from Karachi found the prevalence of HBV from
1.7% to 4.5%, and of HCV from 2.0% to4.3%.27.28 Studies
from Rawalpindi reported the prevalence of HBV and HCV
at 2.4%-5.8% and 2.5%-6.2%, respectively.29,30

Similarly, the respective prevalence rates of HBV and HCV
reported by studies from other cities were as follows: 2.69%
and 2.52% from Bagawalpur;31 4.80% and 1.80% from
Quetta;32 8.40% and 1.10% from Skardu;33 5.96% and 0.07%
from Liaqatpur;34 1.11% and 2.23% from Swat;35 2.32% and
3.44% from Multan;36 and 3.91% and 8.34% from Islamabad.37

Syphilis, which disappeared over the years, has re-
emerged in Pakistan.12 It is alarming that there was a
significant increase in the prevalence of syphilis in blood
donors as compared to other relevant studies (Table-6). In
the current study, the frequency of syphilis was 1.55% in
asymptomatic blood donors. A study from Islamabad
found its prevalence at 0.89%37 while an Australian study
found 0.34% blood donors positive for syphilis.38

Manzoor et al.39 found syphilis prevalence at 0.5% by
using venereal disease research laboratory (VDRL) test.
That diagnostic technique was different than the one
employed in our study. We tested anti-TP antibodies by
ICT method as compared to VDRL. The higher prevalence
of TP in our study as compared to previous studies may be
due to sexual contacts, improper and excessive use of
contaminated injections, re-used vials, intravenous drug
intake and sharing infected households items.

The present study exhibited the lowest frequency of MP
(0.10%) and HIV (0.02%) among asymptomatic blood donors.
The prevalence of HIV among blood donors of Albanian

populations was nearly similar to the present study while it
was comparatively higher (0.23%) in an Indian study.40,41

Malaria parasite is another potent agent which can be
transmitted through blood transfusions because it
remains alive in refrigerated blood for weeks. The present
study revealed lower prevalence of malaria (0.10%)
compared to a previous study conducted in Peshawar by
Ali et al.42 who reported 0.57% positive MP cases among
blood donations at 3 blood banks.

TTIs can only be reduced by following the guidelines for the
selection of blood donors and screening of blood and blood
products. Furthermore, innovative techniques with high
specificity and sensitivity such as enzyme-linked
immunosorbent assay (ELISA) and polymerase chain
reaction (PCR) should be practised routinely at blood banks.

In addition to minimising TTI, there must be an active
body that should keep records of all transfusion providing
centres throughout the country, and a proper check on
their donor selection, blood screening procedures and
post-transfusion infections among infected recipients.

Conclusion
Blood transfusion was found to be a significant
preventable vehicle of spread of TTI. The rate of TTI can be
reduced by the development of a practical and organised
system of mandatory blood screening according to WHO
standards.
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