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Malaria is a serious global health challenge. It continues to be a threat to the developing coun-
tries. Epidemiological data from different regions of Pakistan is insufficient to exactly evaluate
the incidence of various types of malaria. D. I. Khan is a hot area on the right bank of the river
Indus, providing favourable circumstances for mosquito breeding. We conducted this study to
see the prevalence and presentation of various types of malaria in adult patients presenting
with fever, and its response to anti-malarial agents in this region. This cross-sectional study
was conducted in the Department of Medicine, Gomal Medical College, D. I. Khan, from 28t
August 2005 to 27th February 2006. All adult patients presenting to the outpatient clinic with
fever were included in the study. A total of 490 patients presented with fever as a chief com-
plaint. After detailed history and thorough clinical examination, Giemsa stained thick and thin
blood films were examined. Species determination and parasite count were performed. Patients
were grouped into two; Group A having Falciparum malaria and Group B any other type.
Group A patients were randomly given either Quinine or Artemether. Group B patients were
given Chloroquine, Quinine or Artemether in standard doses. MP and parasite count were
repeated on day 7 and 14 and the presence of more than 25% parasitaemia as compared to pre-
treatment was taken as treatment failure. Out of 490 patients, ninety-eight (20%) were found
positive for malaria, seventy-five males and 23 females. Comparing the symptoms in falcipa-
rum and vivax malaria, it was found that nausea/vomiting was twice as common in falciparum
malaria. Comparing the anti-malarial drugs, Chloroquine and Quinine were found to be effec-
tive in all patients. On the other hand Artemether was found to be 100% effective in vivax
malaria and poor response to therapy was observed in two (4%) patients with falciparum
malaria. As a conclusion malaria is responsible for fever in every fifth adult patient in our
setup. Males are three times more commonly affected than females. Plasmodium falciparum is
1.5 times more common than vivax. Nausea/vomiting and pallor are more common in falcipa-
rum, while splenomegaly is seen in vivax malaria. Commonly used anti-malarial drugs are
effective in most of the cases.

Malaria is a serious global health challenge.! It
continues to be a threat in the developing coun-
tries, with more than 3000 deaths every day.2
Estimated figures of its burden vary between 400
and 600 million cases per year.:3 Although the
burden of malaria and the focus of its control is
Africa, malaria is still an important public health
problem in other tropical countries such as India,
Indonesia, Papua New Guinea, and the Amazon
region of Latin America. Of the four species of
human malaria, Plasmodium falciparum (P. falci-
parum) and Plasmodium vivax (P. vivax) account
for the vast majority of cases but P. falciparum
causes substantial morbidity and almost all of the
mortality due to malaria.»3

Malaria is quite common in Pakistan. Epide-
miological data from different regions of Pakistan
is insufficient to exactly evaluate the incidence of
various types of malaria.4¢ Dera Ismail Khan (D. I.

Khan) with a hot climate, situated on the right
bank of the river Indus, in the North West Frontier
Province (NWFP) of Pakistan. The presence of
ponds and improper drainage provide favourable
sites for mosquito breeding. Patients presenting
with fever usually pose a diagnostic problem for
the clinicians but need a prompt response. Al-
though malaria is a common cause of fever in this
district, other infectious diseases like enteric fever
and tuberculosis are not very uncommon.

Proper and timely anti-malarial therapy will
lead to the cure of this disease in a short duration.
Resistance to anti-malarial agents is a worldwide
problem.78 The increasing prevalence of multi-
drug resistant P. falciparum malaria is a serious
public health threat to the global control of
malaria, especially in developing countries.o 2 In
many countries choloroquine-resistance is a huge
problem, accounting for more than 90% of malaria
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cases.3 In Pakistan, resistance to choloroquine is
on the rise and is reported in 16-62% of P. falcipa-
rum.'4 Four to 25% of P. falciparum is also re-
ported to be resistant to sulfadoxine-pyrime-
thamine and several cases of delayed parasite
clearance have been observed in patients with P.
falciparum malaria treated with quinine.4 Due to
the problem of resistance, some studies have
suggested the use of quinine or Artemether as the
first line of treatment in malaria with complica-
tions, avoiding other drugs.!5 Other studies carried
out in the nearby districts have shown that even
cases with very high parasite index did not show
any significant resistance and responded well to
routine treatment.4

We conducted this study to observe the preva-
lence and presentation of various types of malaria
in adult patients suffering from fever, and its
response to anti-malarial agents in this region.

MATERIAL AND METHODS

This cross-sectional study was conducted in the
Department of Medicine, Gomal Medical College,
D. I. Khan, from 28t August 2005 to 27th February
2006. All adult patients presenting to the out-
patient clinic with fever as a chief complaint, were
included in the study. A detailed history and thor-
ough clinical examination was performed and
recorded. All these patients were referred to labo-
ratory for collection of peripheral blood to be
investigated for malaria. All the samples were
processed without delay. The gold standard
method i.e. smear examination for malarial para-
sitet6 (MP) was performed. A trained laboratory
technologist was assigned to prepare the slides.
Thick and thin blood films, after Giemsa staining,
were examined by an experienced Microbiologist
(Author No. 2). Species determination and para-
site count was performed. The slides were stored
for further examination. A Clinical Pathologist was
asked to counter examine these reported slides.

Patients having malaria i.e. showing malarial
parasites (MP) in smears, were grouped into two
according to their laboratory results. Group A
having falciparum malaria and Group B having
malaria due to rest of the three species. Group A
patients were randomly given either Quinine or
Artemether in standard doses. Group B patients
were randomly given Chloroquine, Quinine or
Artemether in standard doses. These drugs were
given parenterally if the patient was vomiting.

Chloroquine sulphate was given orally in a
dose of 600 mg loading dose, followed by 300 mg
after 6-8 hours and then 150 mg twice daily for
two days. Quinine bisulfate was given orally in a

dose of 600 mg three times daily for seven days.
Parenterally, it was started in a dose of 600 mg by
infusion 8 hourly for 7 days. The dose was reduced
to 12 hourly if the patient complained of tinnitus
or deafness. Artemether was given orally in a dose
of 800 mg twice daily on first day and then 400
mg twice daily for further 4 days. Parenterally, it
was started in a dose of 800 mg intra-muscularly
(I/M) the first day and then 400 mg I/M daily for
further 4 days.

Smear examination for MP and parasite count
was repeated on day 7 and 14. The presence of
more than 25% parasitaemia as compared to pre-
treatment results, was taken as treatment failure
i.e. resistance.

RESULTS

Four hundred and ninety patients presented with
fever as a chief complaint during the study period.
Out of these, 98 (20%) were found positive for
malaria, seventy-five (76.53%) males and 23
(23.46%) females. The average age of positive
cases was 27.28 years, with an average age of
26.52 years in case of males and 29.86 for females
(Table 1, Fig. 1)

Table 1: Age and sex distribution of malaria

positive patients.
Sex Number of Average Age
Patients (Years)
Male 75 (76.53%) 26.52
Female 23 (23.46%) 29.86
Total 98 27.28
23.46%
B Male
B Female
76.53%

Fig. 1: Male to Female ratio of malaria patients.

Among 75 male patients, 44 (58.66%) were
having P. falciparum, 30 (40%) P. vivax and only
one (1.34%) P. malariae infection. In 23 female
patients, 13 (56.52%) were having P. falciparum
and 10 (43.48%) P. vivax (Table 2, Fig. 2).
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The highest number of MP positive
patients occurred during the month of Sep-
tember and the minimum in January, during
this study period. The smear positivity for P.
falciparum was highest during November
and December (Table 3, Fig. 3).

The presenting symptoms apart from
fever were headache in 79.59%, Rigors/chills

Table 2: Species

distribution

relation to sex of patients.

of Plasmodium in

in 52.04%, body aches in 47.96% and nau-
sea/vomiting in 45.92% of cases. The com-
monest sign was splenomegaly found in 60.20%
patients, while other signs were raised tem-
perature at the time of examination 53.06% and
pallor in 42.86% of cases (Table 4, Fig. 4, 5).
Comparing the symptoms among falciparum and
vivax malaria, it was found that nausea/ vomiting
was twice as common in falciparum malaria. Com-
paring the signs, splenomegaly was twice more
common in patients with vivax malaria, while pal-
lor in falciparum malaria (Table 5, Fig. 6).

Regarding the treatment by various anti-
malarial agents, fifty patients with falciparum
malaria were given Artemether and seven patients
were given Quinine, whereas 20 patients with
vivax malaria were given Chloroquine, 11 Arte-
mether and 9 Quinine. Chloro-
quine was not given to falciparum

Table 3: Prevalence of various

Sex Plasmodium | Plasmodium | Plasmodium
vivax falciparum malariae
Male 30 (40%) 44 (58.66%) 1(1.34)
Female | 10 (43.48%) 13 (56.52%) 0
Total 40 (40.81%) 57 (58.17%) 1
60%-
50%1
40%+
30% OMale
20% B Female
10%+
0%+

Plasmodium
falciparum

Plasmodium
vivax

Fig. 2: Species distribution of Plasmodium in relation
to sex of patients.

types of malaria during six

malaria infected in our study? and months of study.

it was found to be effective in all -

patients with vivax malaria. Mosquito Sept | Oct Nov | Dec Jan Feb
Quinine was found to be effective P. falciparum | 12 12 16 14 2 8
in all patients of both falciparum P. vivax 1o 3 > 4 > 0
and vivax malaria. On the other -

hand Artemether was found to be P. malariae i, ; ; i i,
100% effective in vivax malaria and Total 24 15 18 19 4 18

poor response to therapy was
observed in two (4%) patients with
falciparum malaria taking Artemether (Table 6,
Fig. 7).

DISCUSSION

Epidemiological data from different regions of
Pakistan is insufficient to exactly evaluate the inci-
dence of various types of malaria.4 Our study will
contribute to the data regarding the epidemiology
of this disease.

The predominance of males in our study can
be due to various factors. Males are the working
and out going population in our society, hence
they have more chances of being bitten by infected
mosquitoes. Also they have early and easy ap-
proach to the health care facilities as compared to
females, because of our traditional hindrances for
females in this respect.

Comparing our results regarding age, preva-
lence of disease, species distribution of malaria
and symptomatology, to that of the study by
Sheikh et al7 (2005) in Quetta, our results are dis-
similar to that study. The reason may be that in
our study only adult patients were included, while
all age group of subjects were included in their
study. The average of age in our study was 27.28
years as compared to the range of 10-60 years in
their study. The prevalence of malaria in febrile
patients was 20% in our study as compared to
34.85% in that study. Prevalence of P. falciparum
was 58.17% and P. vivax 40.81% in our study as
compared to 30.72 and 66.87% respectively in
their study. The reason behind may be confined
age limit in our study, geographical difference like
hot, plain area (of D. I. Khan) as compared to the
extended age range and cold hilly area in their
study.
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Fig. 3: Prevalence of various types of malaria during six months of study.

Table 4: Frequency of sign and symptoms in patients with malaria.

Symptoms Signs
Fever 98 (100%) Temperature Normal 46 (46.94%)
99-102 32 (32.65%)
103-105 16 (16.33%)
>105 4 (4.08%)
Headache 78 (79.59%) Splenomegaly 59 (60.20%)
Rigors / chills 51 (52.04%) Pallor 42 (42.86%)
Body aches 47 (47.96%) Jaundice 3 (3.06%)
Nausea / vomiting 45 (45.92%) Hepatomegaly 2 (2.04%)
120%
100%
100%
79.59%
80%
52.04%
60% : 47.96% 45.92%
40%
20%
0% T T T T
Fever Headache Rigors/Chills Body aches Nausea/vomiting

Fig. 4: Frequency of symptoms in patients with malaria.
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Fig. 5: Frequency of sign in patients with malaria.

Table 5: Comparison of presenting features
between malaria due to Plasmodium
falciparum and vivax.

Signs and Plasmodium | Plasmodium
Symptoms falciparum vivax
Headache 80% 75%
Rigors/chills 48% 45%
Body aches 17% 20%
Nausea/vomiting 40% 20%
Splenomegaly 43% 80%
Pallor 40% 15%

Fig. 6: Comparison of presenting features between malaria due to P. falciparum and
P. vivax.

|I Plasmodium Falciparam OPlasmodium vivax |

In a study by Hozhabri et al'8 (2000) in
Jhangara Sindh, the prevalence of malaria
was found to be 5.9% of febrile patients, P.

Table 6: Response to anti-malarials used in various

species of Plasmodium.

falciparum 65% and P. vivax 35% in

patients with median age range of 24

months. Fever as chief complaint was

Chloroquine | Quinine | Artemether
P. falciparum - 100% 96%
P. vivax 100% 100% 100%

similar to our study. In the present study as
compared to Sheikh et alv, fever at the
time of examination was noticed in 53% of
patients. Pallor was more prominent sign in
patients with P. falciparum while splenomegaly in
patients with P. vivax in our study. In our patients
having malaria, we gave Quinine or Artemether in
P. falciparum and Chloroquine, Quinine or Arte-
mether in P. vivax. The treatment response
observed by follow up was favorable, similar to the
findings of the study by Khadim et al4. There was a
good response to Quinine while delayed clearance
of P. falciparum in patients treated with Arte-

mether in 4% of cases in our study. These findings
are dissimilar to the report by Khan et al4, a study
in Karachi, showing good response to Artemether
while delayed clearance by Quinine in several
cases.

Due to Chloroquine resistance in the treat-
ment of P. falciparum as reported by Djaman et
al'9 and Khan et al'4, was not used and tried for the
treatment of P. vivax only. The results were suc-
cessful as shown by follow up smears.
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Fig. 7: Response of P. falciparum and P. vivax to anti-
malarials used.

It was Concluded that malaria is responsible
for fever in every fifth adult patient in our setup.
Males are three times more commonly affected
than females. P. falciparum is 1.5 times more com-
mon than P. vivax. Nausea / vomiting and pallor
are more common in falciparum, while spleno-
megaly in vivax malaria. Commonly used anti-
malarial drugs, Chloroquine, Quinine and Arteme-
ther in case of vivax and Quinine or Artemether in
falciparum malaria are effective in most of the
cases.
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