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ABSTRACT… Background : Hematology: 21st century is evolutionary in the arena of medical 
laboratory sciences but immunological adverse reactions of blood transfusion and possible 
transmission of transfusion transmissible infections are still in their peak. Transmission of 
plasmodium via blood is significantly important because only a small fraction of infected red 
cells of donor blood can lead to cause malarial parasitemia in the recipient. Present study 
was planned to determine the frequency of Transfusion based transmissible malaria among 
apparently healthy blood donors. Method: This study was conducted in the department of 
transfusion medicine, Jinnah Hospital, Lahore. A total of 18,274 clinically healthy (volunteer 
and replacement) blood donors were included from 1stJanuary to 30th December 2014. 
Blood sample was collected through standard venipuncture method. The presence of malaria 
antigens was detected by the use of respective good quality immuno-chromatographic (ICT) 
devices. Results: Among the total 18,274 blood donors, 17,276 (94.53%) were found healthy 
and safe for transfusion. The remaining 998 (5.46%) donors were infected with any one 
transfusion transmissible infection and therefore not suitable for blood donations. Among the 
infected donors 20 (0.11%) blood donors were positive for malaria.We also evaluated month 
wise prevalence of malaria, with highest positive rate detected in November. According to 
blood groups, highest prevalence was found in blood group B and the lowest was recorded in 
blood group AB. Conclusion: This study provided recent scenario of asymptomatic transfusion 
transmissible Malaria among healthy blood donors population, therefore, it could play an 
important role in limiting by drawing the attention of policy makers and health department 
officials towards this serious health issue.
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INTRODUCTION
Globally malaria is known as world’s deadliest 
infection particularly attacking population of 
tropical and sub tropical areas of the world.1 
Plasmodium parasite is main causative agent for 
malaria and in Pakistan its most common species 
are plasmodium vivax and falciparum.2 Pakistan 
is categorized epidemiologically as a moderate 
malaria parasitemia endemic region with annual 
parasite incidence (API) rate of 1.59.3 In Pakistan 
almost 57,188 malarial cases per population of 
179,160,100 were reported as per report of World 
health organization (WHO).4  Post monsoon 
time is major transmission time period for the 
malaria in Pakistan. Anopheles culicifacies and A. 
stephensi species are susceptible to the currently 
using traditional insecticides.3

In life threatening emergency conditions blood 
transfusion is used for the management and 
saving patient life. Although being a life saving 
venture, there are some problems with the 
procedure if the method is not well managed, 
because a risk of immunological adverse reactions 
and possible transmission of other blood borne 
pathogens are always associated with blood 
transfusion. Malarial parasitemia is still known 
as one of the common transfusion transmissible 
infection around the world.5. In 1911 first time the 
term Transfusion transmitted malaria (TTM) was 
reported.6 Transmission of plasmodium via blood 
is significantly important because only a small 
fraction of infected red cells of donor blood can 
lead to cause malaria in the recipient.
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Malarial parasite has ability to survive in RBCs at 
low refrigerator temperatures conditions (+2oC 
to + 8oC) and some cases in frozen blood for 
long duration which is responsible for the original 
exclusion of blood donors who represent a 
possible potential risk.7 In blood MP imposes 
serious effects i.e., RBC destruction, hemoglobin 
interference, RBCs pigment disruption and 
conversion of haemoglobin to methaemoglobin 
are included.8

The major underlying risk factors responsible 
for the outbreak and endemicity of malarial 
parasitemia in Pakistan include; poor 
immune system of community, unpredictable 
transmissions approaches, low socioeconomic 
conditions, mass population movements in the 
region and crosswise international borders with 
Afghanistan and Iran.3

Transfusion transmissible malaria (TTM) is 
particularly found in regions where blood donation 
is known as a commercial transaction.9 In Pakistan 
the trend of commercial and family replacement 
blood is most common method of blood donation. 
WHO suggested that donation of blood should 
be only non-remunerated and voluntary. The 
concept of commercial remunerated donation 
comes from the low incomes classes of society, 
living in crowded conditions, unsafe sanitary 
systems.10 The initials laboratory screening of 
TTM is the major possible step for the prevention 
and management of malaria in developing 
countries.11

The current study was therefore, conducted to 
assess the rate of positivity of malarial parasitemia 
among clinically healthy blood donors community 
Lahore Pakistan.  This might be the first study 
carried out on the population of blood donors of 
Lahore suffering from malaria. 

MATERIALS AND METHODS
This cross sectional study involved 18,274 
voluntary and replacement blood donors visiting 
in the Blood bank Jinnah Hospital, Lahore from 
January to December 2014 (1 year). They age 
group was ranged from 17 to 60 years. Selection 
of donors was done as per WHO guidelines. 

The donors with body weight >45 kg, normal 
blood pressure, body temperature, pulse and 
hemoglobin >12.5 mg/dl were included. Donors’ 
details were noted from the consent forms kept in 
the blood bank record. The donor blood samples 
were later screened for mandatory screening 
tests as per WHO recommendations. 

02 ml blood was collected as per guideline 
of National committee for Clinical Laboratory 
standard.12 The screening of all samples 
for presence of malaria parasite antigen 
was performed by using rapid immune-
chromatographic (ICT) technique, as described 
in Table I.

The technique is rapid, cheap, simple and 
easily interpretable. The results would displayed 
by development of color on the immuno-
chromatography device. The ICT membrane is pre 
coated with anti Histidine rich protein 2 antibodie. 
Anti Histidine rich protein detect histidine present 
in plasmodium falciparum, anti-aldolase detect 
aldolase specific for plasmodium vivax and oval 
malaria.

CONFLICT & FUNDING
There is no conflict of interest and no financial 
funding from any source.

RESULTS
The key aim of this study was to determine the 
frequency of TTM in health donors of Lahore. In 
the present study, a total of 18,274 blood donors 
were screened for TTI during one year.  Out of 
total 18,274 healthy blood donors males were 
comprised of 18,151 (99.32%) and 123 (0.67%) 
were females. The numbers of replacement 
blood donors were highest 18,255 (99.89%) as 
compared to volunteer blood donors which were 
only 19 (0.10%).

On screening 94.53% (17,276/18274) donors 
were found safe and healthy for blood donation  
and only 5.46% (998/18,274) were infected and 
declared as unsafe for blood donation as per 
WHO recommendation (Fig: 1).
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In the group of infected donors only 20 (0.10%) 
were found positive for MP on ICT and these were 
comprised o 18 (0.09%) males and 2 (0.01%) 
females respectively (Table II). The low number 
of females observed in the present study is not 
a surprising point as females are naturally and 
culturally inhibited for blood donation due to 
some hormonal issues.

The donors with age group from 31-40 years 
showed highest positive malaria cases as 
compared to other groups. (Table-III). Out of 998 
(5.46%) infected blood donors, only 20 (0.10%) 
had malarial infections as described in Fig 2.

We also evaluated the prevalence of malaria in 
different weather conditions of our setting. The 
results showed that high rate of malaria positivity 
were seen in the following months, September, 
October, November, December and January. The 
highest number of positive cases were found in 
the month of November.

We also asses the presence of malarial antigen 
in different blood groups of donors. The results 
revealed that highest prevalence of malarial 
parasitemia was found in the blood group B and 
lowest in blood group AB (Fig: 4). This highest rate 
in blood group “B” might be due the possibility of 
the “B” group was the dominant blood group type 
encountered during the study. Therefore, there 
is no significant association between malaria 
parasite and blood groups for TTM were found 
in our study.

Figure-1. Relative frequency of healthy and infected 
Blood donors (n=18,274)

Figure-2. Relative frequency of Malaria positive blood 
donors (n=18,274)

PATHOGEN NAME OF KIT 
MANUFACTURER

IDENTIFICATION 
CRITERIA

REFERENCE VALUE POSITIVE / NEGATIVE
RESULTS

Malaria parasite Abon Antigen
Colored bands on P.f and/or
pan line regions/no band on
either of these two regions

Table-I. Screening assays used for detection of Malaria.

Gender Total Malaria positive Percentage
Male 18151 18 0.09%

Female 123 02 0.01%
Total 18,274 20 0.10%

Table-II. Gender wise distribution of  malarial parasitemia

Age Group Total Malaria positive Percentage
17-30 7373 3 15%
31-40 8460 8 40%
41-50 1676 2 10%
51-60 765 7 35%
Total 18,274 20 100%

Table-III. Frequency of malarial parasitemia in different age group
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DISCUSSION
Universally Transfusion transmissible infections 
(TTI) have an increased significance, due to 
their contribution toward the transmission and 
spread of infectious diseases to the healthy 
population. There are various other risk factors 
which enhance the chances of the prevalence of 
infectious diseases in the developing countries. 
The screening of blood donors can considerably 
reduce the possibility of transfusion transmissible 
infection (TTI).13 

The results of our study revealed 0.10% rate 
of positivity for malarial parasitemia among 
asymptomatic community of Lahore. Which is 
higher as compare to (0.06%) a study reported 
from Multan by Hussain et al in 2015.14 And quite 
lower than (0.57%) reported by ali et al in 2013 
from Peshawar. 15

In a  different studies Mahmood et al, and 
Waheed et al  form Rawalpindi & Islamabad   

reported malaria cases 2.4%, 1.2% respectively 
among their community donors.16,17 The results of 
Rawalpindi were higher as compared to present 
study and from Islamabad reported by Waheed et 
al are quite comparable to the present study. The 
present study revealed low frequency of malarial 
parasitemia cases among clinically healthy blood 
donors at Jinnah hospital Lahore Pakistan as 
compare to the previous studies. (Table-IV).
Therefore, it is need of the day to reduce burden of 
malarial parasitemia by implementations of WHO 
recommendation of appropriate blood donor 
selection and proper screening of blood and 
blood products before transfusion. Furthermore, 
advanced techniques such as ELISA and PCR with 
high specificity and sensitivity should be practiced 
routinely at blood transfusion services.18. 

In order to minimize TTM among population, it 
is necessary to make an active organization that 
keeps all important record, history of all blood 
donors thought out the country and proper 
checking of quality of their donor selection, 
screening methods. The post transfusion 
infections in recipient must be strictly followed to 
improve the screening tools.

CONCLUSION 
It is concluded that safety of the blood transfusion 
is dependent on selections of healthy blood 
donors from low-risk populations, implementation 
of blood screening for TTI and avoiding 
unnecessary transfusions. The well-coordinated 
blood transfusion services are required to 
maintain the quality and quaintly of these step-
ups at all levels.
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