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ABSTRACT

OBJECTIVE: To determine the effect of malarial infection on hemoglobin, 
total leukocyte count (TLC) and platelet count of patients coming to a 
tertiary care hospital.

METHODOLOGY: This descriptive hospital based study was conducted 
in the Department of Pathology, Postgraduate Medical Institute, Ha-
yabatabad Medical Complex Peshawar and Department of Medicine, 
Khyber Teaching Hospital Peshawar from July 2009 to January 2010. 
Total of 100 confirmed patients suffering from malaria were selected 
through convenient non-probability sampling technique. Complete 
blood counts (CBC) were performed on automated hematology analyzer 
Sysmex KX 21. Thick and thin films stained with Giemsa stain were 
prepared to confirm malarial parasite. Statistical analysis was done by 
using SPSS version 14.

RESULTS: Out of 100 patients, 56% were males and 44% females. 
Mean age of the patients was 19.76+13.18 years and majority (39%) 
was in the age range of 1-10 years. Plasmodium vivax found in 54% 
and plasmodium falciparum in 46% of cases. Automated hematology 
analyzer results showed that mean total leukocyte count (TLC) was 
7170.40+3919.11/mm3 (minimum 700/mm3 & maximum 22800/mm3), 
mean hemoglobin was 9.18+3.03g/dl (minimum 2.80 g/dl & maximum 
16.40 g/dl) and mean platelet count was 143019+125497.83/mm3 
(minimum 4000/mm3 & maximum 670000/mm3). These results were 
confirmed manually. Anemia was recorded in 66% of cases, leukopenia 
in 15% cases, leukocytosis in 12% cases, thrombocytopenia in 68% 
cases and pancytopenia was observed in 9% cases.

CONCLUSION: Thrombocytopenia was recorded in majority of the 
cases followed by anemia and leucopoenia in patients suffering from 
plasmodium vivax and plasmodium falciparum malaria.
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INTRODUCTION

Malaria affects about 300 million peo-
ple and causes more than a million 

deaths per year worldwide1. Malaria in 
humans is caused by intraerythrocytic 

protozoa of the genus Plasmodium (P. 
Falciparum, P. Vivax, P. Malariae, P. Ova-
le). These parasites are transmitted to 
humans by the bite of an infective female 
Anopheles species mosquito2. Malaria 
kills approximately 1-2 million people 

every year, mostly in sub-Saharan Africa 
and in Asia3.

 A variety of abnormalities in the num-
ber, morphology and function of blood 
and bone marrow cells may be found in 
plasmodium falciparum and plasmodium 
vivax malaria4. Hematologic changes as-
sociated with malarial infection are well 
recognized, but specific changes may vary 
with level of malaria endemicity, back-
ground hemoglobinopathy, nutritional 
status, demographic factors, and malarial 
immunity.5 Major factors responsible for 
its morbidity and mortality are anemia 
and thrombocytopenia. Normochromic 
normocytic anemia is a common man-
ifestation of malaria. This anemia has 
multiple etiologies. Red cells containing 
parasites are removed from the circula-
tion by the reticuloendothelial systems. 
There is also accelerated destruction of 
non-parasitized cells. Both parasitized 
and non-parasitized red cells lose de-
formability leading to their destruction 
and removal by the spleen6.

 Reported severe manifestations with 
P. vivax mono-infection are similar to 
those of severe P. falciparum infection 
and include cerebral malaria with gener-
alized convulsions and status epilepticus7, 
severe anemia8, hepatic dysfunction 
and jaundice9, acute lung injury, acute 
respiratory distress syndrome (ARDS)/
pulmonary edema10, shock11, splenic 
rupture12, acute renal failure and severe 
thrombocytopenia with or without 
bleeding from different parts of the 
body.8,13
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 The white blood cell count in malaria 
is usually normal but it may be raised in 
severe disease. Other white blood cell 
changes include a leucoerythroblastic 
response, monocytosis, eosinopenia 
and a reactive eosinophilia during re-
covery phase14. Thrombocytopenia is 
a well-known complication of malaria 
and has been present in 50-70% of 
adults and children in both endemic and 
non- endemic areas15. Local studies from 
Pakistan and India have documented 
thrombocytopenia in patients with of 
plasmodium falciparum and plasmodium 
vivax malaria.16-18

 Keeping in view the importance of 
these changes in the peripheral blood of 
patients suffering from malarial infection, 
this study was conducted to determine 
the effect of malarial infection on hemo-
globin, total leukocyte count (TLC) and 
platelet count of patients presenting to a 
tertiary care hospital. This study will help 
in early recognition and prompt treat-
ment of hematological complications of 
malaria and thus reducing the morbidity 
and mortality of malaria.

METHODOLOGY

 This descriptive hospital based study 
was conducted in the Department of Pa-
thology, Postgraduate Medical Institute, 
Hayatabad Medical Complex, Peshawar 
and Department of Medicine, Khyber 
Teaching Hospital, Peshawar from July 
2009 to January 2010. Total of 100 con-

firmed patients of malarial infection with 
age ranging from 1-60 years, irrespective 
of gender, were included in the study. 
Convenient, non-probability sampling 
method was used for the collection of 
sample. All patients with acute febrile 
illness without localizing signs were 
considered for study. Patients suffering 
from other febrile illness with negative 
malarial parasite on blood film in three 
consecutive samples at intervals of twelve 
hours and patients with clinical history or 
finding suggestive of any condition which 
might have contributed in blood changes 
like chronic liver disease, bleeding disor-
der, thrombocytopenia, drug intake etc 
were excluded from the study. Informed 
consent was taken from all the patients 
taking part in study. At least 3-5 ml of 
blood was collected from the vein of 
patient (preferably from antecubital area) 
after cleaning properly with spirit swab. 
Both the slide and Ethylene diamine tetra 
acetic acid (EDTA) tube were prepared 
and labeled properly Thin and thick blood 
films were prepared with Field’s staining 
and examined by clinical pathologist for 
plasmodium species through light mi-
croscopy using oil immersion lens 100. 
After confirmation of malaria on blood 
film, blood counts were performed on 
Sysmex automated Hematology ana-
lyzer KX 21. Data was collected on an 
especially designed structured proforma 
and consisted of patient demographics, 
plasmodium species, blood counts and 
complete blood counts. All the data was 

processed and analyzed by computer 
program Statistical Program for Social 
Sciences (SPSS) version14.

RESULTS

 Out of 100 patients of malaria, 
56(56%) patients were males and 
44(44%) were females with male to 
female ratio of 1.27: 1. Minimum age in 
this study was 1 year and maximum was 
60 years; mean age was 19.76+ 13.18 
years.

 Malaria was present more in the age 
range of 1-10 years (n=39/100; 39%). 
Among these 39 patients, 19 patients 
were admitted in hematolgy unit Ha-
yatabad Medical Complex, Peshawar 
under supervision of pediatrician and 
pathologist while the rest of 20 cases 
(mostly in the age range 6-10 years) were 
admitted in Department of Medicine 
Khyber Teaching Hospital, Peshawar. 
These patients were admitted in medical 
unit because they were refused from 
admission in pediatric unit due to non- 
availability of female attendant. The rest 
of the age distribution is shown in Table 1. 
Plasmodium vivax was found in 54(54%) 
cases and plasmodium falciparum in 
46(46%) cases.

 It was observed that malaria was doc-
umented in majority of the patients be-
longing to the plain areas as compared to 
hilly areas. Out of 100 patients, 39(39%) 
of the total malaria patients belonged 

TABLE 1: AGE-WISE DISTRIBUTION OF PATIENTS

Age range No. of patients (n=100) Percentage

1-10 years 39 39%

11-20 years 22 22%

21-30 years 17 17%

31-40 years 13 13%

41-50 years 05 05%

51-60 years 04 04%

TABLE II: RESULTS OF AUTOMATED HEMATOLOGY ANALYZER IN CONFIRMED CASES OF MALARIA  (N=100)

Reference range Minimum Maximum Mean Standard deviation

Total leukocyte count 7±3x 109/L 700/mm3 22800/mm3 7170.40/mm3 3919.11

Hemoglobin 15±2g/dL) 2.80 g/dl 16.40 g/dl 9.18 3.03

Platelet count 150-400x109/L 4000/mm3 670000/mm3 143019/mm3 125497.83
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to Peshawar, 7(7%) cases belonged to 
Mardan, 7(7%) patients belonged to 
Charsadda, 6(6%) from Kohat, 5(5%) 
from Nowshehra and 4(4%) patients 
each were from Bannu, Dir, Sawabi, 
and Khyber Agency respectively. Rest 
of the patients belonged to hilly areas of 
Malakand Agency, Bajur Agency, Hangu, 
Karak and Lakki Marwat.

 Automated hematology analyzer re-
sults showed that mean total leukocyte 
count (TLC) 7170.40+3919.11/mm3, 
mean hemoglobin was 9.18+3.03g/dl 
and mean platelet count was 143019 + 
125497.83/mm3 (Table II).

 Anemia was recorded in 66% of the 
cases and anemia in majority of the cases 
was of normochromic normocytic type. 
TLC and platelet count were found low in 
15% and 68% cases respectively (Table 
III). Pancytopenia was observed in 9% 
patients of malaria.

DISCUSSION
 Malaria is the most widespread public 
health problem of the tropics among 
blood infections. Falciparum and vivax 
malarias are major health problems in 
Pakistan. In the last decade, there has 
been a six folds increase in falciparum 
malaria, which now comprises 42% of 
all malaria cases recorded by National 
Malaria Control Program, Pakistan19.

 All cases of falciparum malaria are 
potentially severe and life threatening, 
especially when managed inappropriately. 
A major reason for progression from mild 
through complicated to severe disease 
is missed or delayed diagnosis. Once 

diagnosed, the priority for treatment of 
complicated and severe disease is the 
parenteral administration of adequate, 
safe doses of an appropriate antimalarial, 
in the setting of highest possible level of 
clinical care20.

 Plasmodium vivax is the most com-
mon prevalent malaria infection and is an 
important cause of morbidity in endemic 
areas of Asia, Oceania, Central and South 
America.21 Infection due to plasmodium 
vivax is less severe than falciparum, and 
blood parasite levels are lower. Para-
sitized red blood cells do not develop 
knobs, therefore any microvascular 
obstruction with resultant brain, kidney, 
lung, or other organ complications rarely 
occur22.

 In our study of 100 cases of malaria 
it was found that 54% of cases were 
positive for plasmodium vivax malaria 
and 46% were plasmodium falciparum. 
This finding is consistent with the studies 
conducted in Malaysia22 and Karachi17, 
while it is higher as compared to a study 
conducted in Nawabshah, Pakistan10. A 
study conducted in the urban and rural 
areas of Quetta district showed an inci-
dence of plasmodium falciparum 55.55% 
and 65.82% respectively.23,24

 Males were more affected than 
females in our study. This male predom-
inance was also evident in other studies 
conducted locally and abroad like Kara-
chi17, Quetta23, Papua New Guinea25 and 
Saudi Arabia.26

 Majority (68%) of patients belonged 
to plain areas as compared to hilly areas 
of KPK, which is in contrast to another 

study showing 24% of patients from plain 
areas of KPK27. This may be due to the 
fact that our place of study was Peshawar 
and most of the malarial patients included 
in this study were either from Peshawar 
or other nearby districts.

 Anemia was recorded in sixty six 
(66%) patients cases. In a comparative 
study conducted by Jain M and Haur M18 
hematological changes were recorded 
and it was found that anemia was pres-
ent in 66 (94.28%) patients. Thirty five 
(50%) cases showed normochromic 
normocytic anemia. In another study 
conducted in Al Rashid Hospital, Dubai, 
anemia was observed in 64%. These two 
studies coincide well with our studies.25,28

 In our study, 68% of patients had 
thrombocytopenia. In a study conduct-
ed in Pakistan, thrombocytopenia was 
found in 109 (75%) cases of malaria.29 
Thrombocytopenia was also found in 
83% of total cases in a study conducted 
in Dubai30. Our results are also consis-
tent with few other local studies.15,16,31 
We observed Leukopenia in 15% and 
leukocytosis in 12% of the total patients. 
In a study conducted in Mumbai, India 
Leukopenia was observed in 14% and 
leukocytosis in 4.9% cases32. This study 
nearly coincides with our study.

CONCLUSION

 Incidence of malaria is higher in plain 
areas. Children aged 1-10 years were 
affected more than other age group. 
Males were more prone than females. 
Thrombocytopenia was recorded in 
majority (68%) of the cases followed by 
anemia (66%) and leucopenia (15%).

TABLE III:  CHANGES OF HAEMOGLOBIN, TOTAL LEUKOCYTE COUNT & PLATELET COUNT LEVEL SEEN IN 
MALARIAL   PATIENTS (N=100)

Hematological parameters No. of Cases (n=100) Percentage

Hemoglobin Level Low 66 66%

Normal 34 34%

Total Leukocyte Count Low 15 15%

Normal 73 73%

Raised 12 12%

Platelet Count Level Low 68 68%

Normal 29 29%

Raised 03 03%



94

PeriPheral Blood Picture in Malaria

KMUJ 2013, Vol. 5 No. 2

C
K

C
K

C
K

C
K

C
K

C
K

C
K

C
K

REFERENCES
1. Rahim F, Younis M. Malaria in children: 

clinical profile and response to treatment. 
A district level experience. Pak J Med Sci 
2003; 11: 21-5.

2. Lamb TJ, Brown DE, Potocnik AJ, Lang-
horne J. Insights into the immunopatho-
genesis of malaria using mouse models. 
Expert Rev Mol Med 2006; 8: 1-22.

3. Yasinzai MI, Kakarsulemankhel JK. Inci-
dence of human malaria infection in central 
areas of Balochistan: Mastung and Khuzdar. 
Rawal Med J 2007; 32: 176-8.

4. Wickramasinghe SN, Abdulla SH. Blood 
and bone marrow changes in malaria. 
Baillieres Best Pract Res Clin Haematol 
2000; 13: 277-99.

5. Price RN, Simpson JA, Nosten F, Lux-
emburger C, Hkirjaroen L, ter Kuile F, 
et al. Factor contributing to anemia after 
uncomplicated falciparum malaria. Am J 
Trop Med Hyg 2001; 65: 614-22.

6. Bates I, Ekem I. Hematological aspects 
of tropical diseases. In: Hoffbrand AV, 
Catovsky D, Tuddenham EGD, (editors). 
Postgraduate haematology. 5th ed. Ox-
ford: Blackwell; 2005. 979-82.

7. Beg MA, Khan R, Baig SM, Gulzar Z, Hus-
sain R, Smego RA, Cerebral involvement 
in benign tertian malaria. Am J. Trop Med 
Hyg 2002;67: 230-3.

8. Kochar DK, Saxena V, Singh N, Kochar SK, 
Kumar SV, Das A. Plasmodium vivax ma-
laria. Emerg Infect Dis 2005;11(1):132-4.

9.  McGready R, Lee S, Wiladphaingerm J, 
Ashley E, Rijken M, Boel M, et al. Adverse 
effects of falciparum and vivax malaria and 
the saftey of antimalarial treatment in early 
pregnancy: A population based study. Lan-
cet infect dis 2011; 12(5): 388-96.

10. Kumar S, Melzer M, Dodds P, Watson J, 
Ord R. P. vivax malaria complicated by 
shock and ARDS. Scand J Infect Dis 2007; 
39: 255-6.

11. Rifakis PM, Hernandez O, Fernandez 
CT, Rodriguez-Morales AJ, Von A, Fran-

co-Paredes C. Atypical Plasmodium vivax 
malaria in a traveler: bilateral hydrone-
phrosis, severe thrombocytopenia, and 
hypotension. J Travel Med 2008; 15(2): 
119-21.

12. Oh MD, Shin H, Shin D, Kim U, Lee S, Kim 
N, et al. Clinical features of vivax malaria. 
Am J Trop Med Hyg 2001; 65: 143-6.

13. Philip JR. Protozoal and helmenthic infec-
tions. In. Current medical diagnosis and 
treatment. 21st Ed. Stephen JM, Maxime 
AP( Eds), McGraw Hill New York; 2012: 
1448-57.

14. Ladhani S, Low B, Cole AO, Kowuondo K, 
Newtom CR. Changes in white blood cells 
and platelets in children with falciparum 
malaria: Relationship to disease outcome. 
Br J Haematol 2002; 119: 839-47.

15. Akhtar MN, Jamil S, Amjad SI, Butt AR, 
Farooq M. Association of malaria with 
thrombocytopenia. Ann KE Med Coll 
2005; 11: 536-7.

16. Mahmood A, Yasir M. Thrombocytopenia: 
A predictor of malaria among febrile pa-
tients in Liberia. Infect Dis J 2005; 14: 41-4.

17. Memon AR, Afsar S. Thrombocytopenia in 
hospitalized malaria patients. Pak J Med Sci 
2006; 22: 141-3.

18. Jain M, Kaur M. Comparative study of 
microscopic detection methods and hae-
matological changes in malaria. Indian J 
Pathol Microbiol 2005; 48: 464-7.

19. Memon IA, Kanth N, Murtaza G. Chloro-
quine resistant malaria in children. J Pak 
Med Assoc 1998; 48(4): 98-100.

20. Pukrittayakamee S, Imwong M, Looaree-
suwan S, White NJ. Therapeutic responses 
to antibacterial drugs in vivax malaria. Acta 
Trop 2004; 89 (3): 351-6.

21. Determinants of relapse periodicity 
in Plasmodium vivax malaria

22. White NJ. Determinants of relapse peri-
odicity in Plasmodium vivax malaria Malar 
J 2011; 10: 297.

23. Jamaiah I, Rohela M, Nissapatorn V, Khoo 
BL, Khoo PS, Radhiyah M, et al. Malaria: 

A 10-year (1994-2003) retrospective 
study at University Malaya Medical Center 
(UMMC), Kuala Lumpur, Malaysia. South-
east Asian J Trop Med Public Health 2005; 
36 (Suppl) 4): 60-3.

24. Yasinzai MI, Kakarsulemankhel JK. A study 
of prevalence of malaria infection in urban 
areas of district Quetta, Pakistan. Pak J 
Zool 2004; 36: 76-9.

25. Yasinzai MI, Kakarsulemankhel JK. Fre-
quency of malaria infection in Qallat 
and Qilla Saifullah district of Balochistan, 
Pakistan. Pak J Med Res 2008; 47: 50-4.

26. Genton B, D’Acremont V, Rare L, Baea K, 
Reeder JC, Alpers MP, et al. Plasmodium 
vivax and mixed infections are associated 
with severe malaria in children: a prospec-
tive cohort study from Papua New Guinea. 
PLoS Med 2008; 5: 127.

27. Al-Hassan NA, Roberts GT. Pattern of 
presentation of malaria in a tertiary care 
institute in Saudi Arabia. Saudi Med J 2002; 
23: 562-7.

28. Asif SA. Departmental audit of malaria 
control program 2001- 2005 KPK. J Ayub 
Med Coll Abbotabad 2008;20: 98-102.

29. Abro AH, Ustadi AM, Younis NJ, Abdou 
AS, Al Hamed D, Saleh AA. Malaria 
and Hematological changes. Pak J Med 
Sci 2008; 24 (2): 287-91.

30. Hayat AS, Siddiqui MS, Shaikh N. Throm-
bocytopenia; frequency and degree in pa-
tients with falciparum malaria. Professional 
Med J Mar 2011; 18(1): 75-79.

31. Abro AH, Ustadi AM, Younis NJ, Abdou 
AS, Al Hamed D, Akaila IS. Jaundice 
with hepatic dysfunction in P. Falciparum 
malaria. J Coll Physicians Surg Pak 2009; 
19: 363-6.

32. Khan SJ, Khan FR, Usman M, Zahid S. 
Malaria can lead to thrombocytopenia. 
Rawal Med J 2008; 33: 183-5.

33. Jadhav UM, Singhvi R, Shah R. Prognostic 
Implications of White Cell Differential 
Count and White Cell Morphology in 
Malaria. J Post Med 2003; 49 (3): 218-21.

AUTHOR’S CONTRIBUTION 

 Following authors have  made substantial contributions to the manuscript as under

KK: Conception and design, Acquisition of data, drafting the manuscript, final approval of the version to be published

IH, ZK: Analysis and interpretation of data, drafting the manuscript, final approval of the version to be published

FR: Critical revision, supervision,  final approval of the version to be published

IK: drafting the manuscript & final approval of the version to be published.


