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         Abstract

Objective: To identify the seasonal effect on the frequency of malaria and its species in blood samples
of patients referred to private and public Labs of Karachi for suspected Malaria and to observe if there
has been any change in the frequency of the malaria species from May 2009 to Feb 2011.
Methods: A cross sectional retrospective review of the laboratory data of the positive blood samples of
malarial parasites over a period of 22 months from May 2009 till Feb 2011 via convenient sampling
from a private and a public sector laboratory. Blood samples of patients of all ages and gender who
were referred from various doctors with suspected diagnosis of malaria were checked for the pres-
ence of malarial parasite (MP) using the slide method and/ or Immunochromatographic Technique.
The samples found positive for the MP were then analyzed for species identification. The seasonal
variation in the frequencies of these species assessed and the number of positive MP results ob-
served from May 2009 to Feb2011 were described.
Results: Plasmodium vivax was found to be the most frequently identified plasmodium species
present in 78.6% of the cases followed by Plasmodium falciparum. Adult males predominated over
female and children. Frequency of Malaria was highest in the months of September with an overall
surge of cases in the months of Aug to Dec. It is also observed that the number of cases in the year
2010 is much higher than in 2009.
Conclusion: The study concludes that P.vivax is the most frequently isolated species causing malaria
in Karachi. The frequency of P.vivax causing malaria seems to have increased from 2009 to 2010. Ma-
laria was more frequent in the months of August to December in Karachi affecting adult males more
frequently as compared to females and children.
Keywords: Malaria, plasmodium infections, plasmodium falciparum, plasmodium vivax.
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Introduction

Malaria is one of the most common threats

faced by the people throughout the world. WHO es-

timates in 2012 reveals that almost 207 million

cases of malaria are found each year globally1 while

482000 children under five years of age were killed
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by malaria in 2012. That is 1300 children die every

day, or one child almost every minute1. It is espe-

cially overwhelming in the developing world which

reports about 300–500 million cases and >1 million

deaths annually2,3 most of whom are children under

the age of 5 years1,2. It is endemic in 91 countries

predominantly in Africa, Asia and Latin America put-

ting about 40% of the world’s population at risk1.

South East Asia is the second most affected region

in the world with India carrying the highest malaria

burden of about 24 million cases per year4. Globally

it is one of the 5 major killers in paediatric popula-

tion2,3. Pakistan with an estimated burden of

290781 cases annually5 has been categorized in

group 3 of the Eastern Mediterranean region along

with Afghanistan, Djibouti, Somalia, Sudan and
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Yemen sharing 95% of total regional burden. Ma-

laria is the second most frequently reported dis-

ease from public sector health facility after Acute

Respiratory Infection (ARI). It is commonly known

that Malaria is an infectious blood born disease

caused by bite of female Anopheles mosquito con-

taining a parasite, Plasmodium6. When most

people think of malaria, they usually think of Plas-

modium falciparum, the form most prevalent in Af-

rica. However, other types known to infect humans

are Plasmodium Vivax, Plasmodium Ovale and

Plasmodium Malariae7. A fifth one, P. knowlesi, has

been recently documented to cause human infec-

tions in  Southeast Asian countries such as Malay-

sia, Thailand, Viet Nam, Myanmar and

Phillippines7,8,9,10. These species carry their own

levels of severity, illness, and fatality rates and

there are different risks inherent to each form11. Ma-

laria also shows considerable spatial heterogeneity

on global, regional and local scales and this should

make the basis for the type and degree of interven-

tions required to guide malaria control programme

in the country12,13. Mixed species infections are

commonly observed. There is generally great vari-

ability in results between studies12,14. In Pakistan

Plasmodium vivax and falciparum are the only

prevalent species. Since the treatment protocols,

prognosis and severity of illness caused by the two

species are different, we need to update our data

regarding the frequency of the malarial parasitic

species and their seasonal variations on regular ba-

sis. Increase in frequency of a particular species

may act as an indicator of inadequate treatment,

failure of prevention strategies, failure of malaria

Roll back program or the failure of the ministry to

educate the doctors especially general practitioners

about the standard treatment recommended by our

ministry of health. This in turn will guide us to re-

vise the guidelines for treatment and prevention of

the disease accordingly. Also the change in fre-

quency of the disease may help us to reset our pri-

orities regarding the management of the major

killers in our national child survival programs. We

therefore designed this study to identify the sea-

sonal effect on the frequency of malaria and its

species in blood samples of patients referred to pri-

vate and public Labs of Karachi for suspected Ma-

laria and to observe if there has been any change

in the frequency of the malaria species in these

blood samples from May 2009 to Feb 2011.

Material and Methods

A retrospective cross-sectional study was con-

ducted for 22 months from May 2009 till Feb 2011 to

include a maximum available adequate sample size

incorporating seasonal changes to observe its effects

along with the changes in frequency of malaria from

May 2009 to Feb 2011. The minimum required

sample size was 1040 using the frequency 17% with

e=3% and confidence level =99% using the software

“openepi by the formula of “proportion” 15.

Sampling technique was convenient sampling.

Inclusion criteria were positive blood samples for

malaria from patients of all ages and gender, while

negative blood samples were excluded. Data col-

lected were positive samples of malaria parasite

(MP) from two sources, from a private lab and other

from Tertiary care public health center, Civil Hospital

Karachi (CHK).

The blood samples of the patients referred to

the laboratories with the suspected diagnosis of

malaria were checked for the presence of MP using

the slide method and/ or Immunochromatographic

Technique for malaria parasite (ICTMP). The

samples found positive for the MP were then re-

cruited in the study and analyzed for species iden-

tification.

Two methods were used for the detection and

identification of the malaria parasite. Slide Method

which detects MP by making thick and thin periph-

eral blood smear. Mostly thin peripheral blood

smear is used which is prepared by using Ethylene

Di Amine Tetra Acetic Acid (EDTA) sample by the

method which includes a blood smear made by

push technique and stained by Leishman’s staining

with 1:3 dilutions. The slide is then washed with

tap water and dried in air. Oil is applied to the slide

which is then observed under an appropriately se-
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lected field of microscope to identify different

stages of malaria parasite.

 The second method is the ICTMP which is a

rapid, in vitro diagnostic test for the detection of

plasmodium falciparum antigen and an antigen

which is common to all four species of malaria. The

test uses two antibodies that have been immobi-

lized across the test strip. One antibody is specific

for the histidine-rich protein II antigen of plasmo-

dium falciparum (HRPII).The other antibody is spe-

cific for an antigen that is common to P. falciparum,

P.ovale, P. malariae. A total of 5µl of whole blood

was applied to the test strip and Reagent A was

added which lyses the blood sample and allows mi-

gration past the purple pad which contains colloidal

gold conjugated antibodies that are directed against

the malarial antigens. When positive sample is ap-

plied, the malarial antigens bind with gold conju-

gated antibodies and continue migration along the

strip where they are captured by immobilized anti-

bodies. When capture occurs, a pink-purple Control

line (C) will form and either one or two pink-purple

Test lines (T) will form in the window. When a nega-

tive sample is applied, only the control line will ap-

pear. The test is invalid if the Control line does not

appear whether or not a Test line is present.

Data was then analyzed for the frequencies of

the identified plasmodia species. It was also as-

sessed for the seasonal variation in the frequencies

of these species in addition to the demographic

data consisting of ages and gender of the affected

subjects. The study was approved by the IRB of

Dow University of Health sciences.

Results

Data of a total of 2576 samples positive for MP

were analyzed. Plasmodium vivax was found to be

the most frequently identified plasmodium species

present in 2025(78.6%) of the cases followed by

Plasmodium falciparum 551(21.4%). No case of

P.malariae or P.ovale was seen.

 As per gender variation analysis, males pre-

dominated over females and children with a fre-

quency of 65.5% as compared to 24.4% females.

Children below the age of twelve years constituted

10.1% of the patients.

 In this study Malaria was found to hit the

highest point in the month of September with an

overall surge in cases in the months of August to

December Fig. 1. It is also observed that the num-

ber of cases in the year 2010 is much higher than

Fig. 1: Seasonal variation of the frequency of Malaria in blood samples of patients referred to private and public Labs of Karachi for sus-
pected Malaria from May 2009 to Feb 2011.
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in 2009 although the general pattern of increase in

cases in the post monsoon season stays the

saFig. 1. Seasonal variation of the frequency of Ma-

laria in blood samples of patients referred to private

and public Labs of Karachi for suspected Malaria

from May 2009 to Feb 2011.

Discussion

Our data emphasizes the observation that

plasmodium vivax is the most common species

among the inhabitants of Karachi. The result is

comparable to other reports in literature from around

the world showing P.vivax to be the most geographi-

cally wide spread of human malarias. The frequency

is especially consistent with the reported figures of

70-90% occurring in most of Asia, Central and

South America and the Middle East. In South East

Asia, French Guiana and western pacific it is re-

sponsible for more than 50% of the malaria

cases10,16. Variable frequencies have been noted in

different parts of neighbouring India where some ar-

eas reported predominance of P.falciparum respon-

sible for 30-90% of malaria burden while in most

areas it is P.vivax accounting for nearly 50% of the

total malaria burden. Contrary to the results of Asia

and America the majority of infections in Africa

amounting to about 85% are caused by Plasmo-

dium falciparum, estimating an average prevalence

of 63% in western Africa and 39% in eastern and

southern Africa,5,10,16. As in India, Pakistan also re-

ports variable frequencies of the plasmodium spe-

cies from various areas. While the aggregate

frequency reported by WHO has always shown

P.vivax to take the lead in Pakistan ranging from

70% in 2008 to 61% in 1998-20015 to 60% in 2004-

2005, there are other studies reporting higher fre-

quencies of P.falciparum in various parts of Sindh

ranging from 58% as studied by malaria control

programme to 65% at Baqai Medical University

Karachi and at Jhangara to 88.5% at CHK and

Anklesaria Hospital Karachi (Aug 2003-Dec2005)

and in Larkana district of Sindh ( 2005)17. While

Data of Provincial Malaria Control Programme of

Sindh reports an average of P.falciparum ratio in

years 2004-2005 as 33% and 37.2% respectively18.

Similarly Balochistan also reported 57.1% of

falciparum against 42.8% of P.vivax19 but the het-

erogeneity could be witnessed here as well as

Sibbi reported more of P.vivax as compared to Duki,

Harnai and Khuzdar district where p.falciparum was

more prevalent. Higher frequencies of P.vivax (58%)

were also reported from Kohlu20 and Ziarat21 and

from Quetta in earlier years of 1994-199822.

P.falciparum has also been reported as the major

problem for Afghan refugees in Khyber

Pakhtoonkhwa (KPK)23. On the other hand results

from Punjab are consistent with our results report-

ing predominance of P. vivax (60.5% and 39%) in

Multan24 and south Punjab25. the highest frequency

of P.vivax reported so far of 90.4% was observed in

Kashmiri refugees settled in Muzaffarabad26. These

variations not only in different areas of the country

but within the city of Karachi as well corroborates

the already established fact in literature which says

that  malaria prevalence can vary significantly be-

tween sites, even at local scale and shows a high

rate of heterogeneity14 as has been reported by

Malawi and Cambodia also12,13. The predominance

of malaria in male gender is also consistent with

the results of other studies13, 18.

Several studies have shown in tropical settings

the strongly favorable effects of temperature, humid-

ity, and rainfalls on transmission of malaria infec-

tion12 with substantial regional and year-to-year

variations13 as has been the case in our study as

well where a surge in the cases of malaria was

noted in the post monsoon months of August to

December. Similar experience was reported from

Sibi, Baluchistan. Variable seasonal effects were

noted in Duki, Baluchistan with highest infection of

P.falciparum in April and lowest in December while

In Harnai area highest infection of P.falciparum was

reported in December and lowest in January18. Al-

though the predominance of P.vivax in our study is

consistent with the results of older studies from the

late 90’s to mid 2000 including those from WHO

and Provincial Malaria Control Programme, the fre-

quency has gone up to more than 78%. Currently

97 percent of the available funds in the world are fo-

cused on the research and prevention of
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P.falciparum while other types of malaria especially

P.vivax have been kept on the medical back burner

which is said to be a big mistake11,27. With this in-

creasing frequency of P.vivax we need to re-

channelize our malaria control programmes giving

more importance to P.vivax as well. Limitation of the

study is that since this study consists of data

taken from two laboratories only, the results cannot

be generalized to the whole community.

We strongly recommend a large scale, com-

munity based study to determine the malaria load

of the community and to identify the most prevalent

Plasmodium species causing malaria in our coun-

try. Predicting and mapping malaria risk with spe-

cies identification all over Pakistan is also

suggested. Updating these malaria maps should

then be carried out on a regular basis as new data

become accessible. More attention should be given

to prevention, control and treatment of P.vivax also

in addition to P.falciparum in our National and Pro-

vincial Malaria Control Programmes. The Health

ministry and the personnel involved with National

and Provincial Malaria Control Programmes should

identify and rectify the causes for the surge in fre-

quency of P.vivax.

Conclusion

The study shows that P.vivax is the most fre-

quently isolated species causing malaria in  blood

samples of patients referred to private and public

Labs of Karachi from May 2009 to Feb 2011 re-

sponsible for over 78% cases of malaria. The fre-

quency of P.vivax causing malaria has increased

from 2009 to 2010. No case of P.ovale or

P.malariae was isolated. Malaria was seen more

frequently in the months of August to December in

Karachi. It was more frequently seen in males as

compared to females and children.
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