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Abstract: 

Background and objectives: Malaria is one of the leading causes of morbidity and mortality in tropical 

countries. The objectives of the study are(1) to study epidemiological pattern of malaria.(2) to emphasis the 

accurate diagnosis or species identification of mixed-species malaria and consequences of underreporting of the 

same (3)to report a rare case of congenital malaria.  

Methods: The laboratory records of cases having malarial parasites positive in peripheral  blood smear of 

year 2014 were analyzed retrospectively for epidemiological data.  

Results: Total 75 cases were studied, which shows maximum cases affected between 16-30 yrs age group, with 

male predominance.12% cases showed mixed malarial parasites infection. One case of Congenital malaria was 

reported in our study.  

Conclusions: Young adults are the most commonly affected age group for malaria. Mixed-malarial 
(falciparum and vivax) infections very often go unrecognized, or are often under reported, with a tendency to 

over report the more dangerous P. falciparum. 
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I. Introduction 

Malaria is a tropical disease caused by the protozoan parasite Plasmodium. It is one of leading causes 
of morbidity and mortality in the tropics. [1].Malaria kills a child somewhere in the world every minute. [2]The 

disease in humans is caused by the direct effects of red blood cell (RBC) invasion and destruction by the 

parasite and the host’s response. [3]  

In regions where P. falciparum and P. vivax coexist mixed-species infection are common and yet rarely 

reported. Surveys usually report rates less than 2% and yet careful clinical studies record rates up to 30% and 

this figure is even higher when PCR detection methods are used [16].Concurrent infections with different 

plasmodium species may have important implications on the host response and development of cross-species 

immunity.
 [5]

 Neonatal malaria is considered a rare occurrence due to the protective effect of maternal immunity 

after birth. [6] The aims and objectives of the study are (1) to study epidemiological pattern of malaria.(2) to 

emphasis the accurate diagnosis or species identification of mixed-species malaria and consequences of 

underreporting of the same (3)to report a rare case of congenital malaria. 
 

II. Material And Methods 
The laboratory records of cases having malarial parasites positive in peripheral blood smear of year 

2014 were analyzed retrospectively. The details of the cases like age, sex, type of malarial parasite infection 

were collected and analyzed for epidemiological data. 

 
III. Result 

Out of total 75 malaria parasite positive cases studied, male  & female cases were 49 & 26 respectively. 

The male to female ratio was 1.9:1. 

Table 1:Age Profile of Malaria cases 
Age No. of malaria cases  malaria cases(%) 

0-15 19 25% 

16-30 30 40% 

31-45 15 20% 

46-60 11 15% 
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Table 2:Age profile of malaria cases with Different plasmodium parasite species infection 
Age type of malaria cases 

P. vivax P.falciparum Mixed (P.vivax & P.falciparum) 

0-15 15 2 2 

16-30 20 5 5 

31-45 11 2 2 

46-60 7 4 0 

 

Table 3:Profile of different Plasmodium species infection 
Type of Malarial parasite infection No. of cases % of cases 

P. vivax 53 70.7% 

P.falciparum 13 17.3% 

Mixed(P. vivax & P.falciparum) 9 12.0% 

 

One case of Congenital malaria was reported.  

 

IV. Discussion 
Male was predominantly affected & Male to female ratio was 1.9:1,which correlates with most of the 

studies. [7, 8] Mixed-malarial (P. falciparum and P. vivax) infections very often go unrecognised, or are often 

under reported, with a tendency to over report the more dangerous P. falciparum. In endemic areas, where the 

prevalence of malaria revealed by sensitive PCR methods is much higher than evident from microscopy, high 

rates of mixed blood stage infection (~20%) have been reported, presumably because both infections are carried 

chronically [9,10]. In study done by V. Josef[11] ,only 2.9% with mixed malaria infection, on peripheral smear 

examination, were identified as malaria cases during the study period of 2 years. This is consistent with surveys 

done in Thailand, which report that mixed infections constitute less than 2% of all malaria cases. However, 
studies using sensitive polymerase chain reaction (PCR) methods in the same region as the survey put the 

incidence of mixed infections at around 30% of all malarial infections.  [4] Thus mixed malarial infections are 

often under estimated and can have a significant impact on patient management. In our study 12% of total 

malaria cases were found having mixed malarial parasite infection, which is higher compared to other studies. 

[11,4] If mixed-species malaria is misdiagnosed as a single P. vivax infection, treatment of P. vivax increases P. 

falciparum parasitaemia. Mixed-species infections increase the possibility of anti-malarial drug resistance. 

Hence, a drug-resistant population of Plasmodium parasites will emerge [12]. Therefore, accurate diagnosis or 

species identification of mixed-species malaria is critical for therapeutic decisions [12,13]. 

Congenital malaria, defined as asexual parasites detected in the cord blood or in the peripheral blood 

during the first week of life[14], is due to transmission from the mother through the placenta just before or during 

delivery[15].Congenital malaria is a rare disease. [16]Neonatal malaria is considered a rare occurrence due to the 

protective effect of maternal immunity after birth. [6] Neonates may also be protected through factors that inhibit 
parasite growth, such as lactoferrin (which binds iron) and secretory IgA, found in breast milk and in maternal 

and infant sera [17].Young infants with malaria may have different clinical manifestations [18,19] and lower 

parasite densities [20] than older children. Nevertheless, even low-density infections (1–500 parasites/μL) in 

infants can result in anaemia if left untreated [21], and may rapidly progress to become life-threatening[22]. One 

case of Congenital malaria was reported in our study.The baby was  9  days old male patient when malaria was 

lab diagnosed as mixed P.vivax & P.falciparum infection by peripheral blood smear & he had history of clinical 

symptoms since 4 days. The baby's mother was also positive for mixed malarial parasite infection by peripheral 

blood smear. 

 

References 

[1]. Wilson WR, Sande MA, Drew WL. Current Diagnosis and Treatment in Infectious Diseases. New York: Lange Medical       

Books/McGraw Hill; 2001: 798.  

[2]. Biggar RJ, Collins WE, Campbell CC: The serological response to primary malaria infection in  urban Ghanaian infants. AmJTrop 

Med Hyg 1980, 29:720-724. 

[3]. Sehgal VM,Siddjiqui WA,Alpers MP: A seroepidemiological study to evaluate the role of passive maternal immunity to malaria in 

infants. Trans R Soc Trop Med Hyg 1989,83(Suppl):105-106. 

[4]. Brabin B: An analysis of malaria parasite rates in infants: 40 years after Macdonald. Trop Dis  Bull 1990, 87:1-21. 

[5]. Fischer PR: Malaria and newborns.J Trop Pediatr 2003,49:132-134. 

[6]. Afolabi BM, Salako LA, Mafe AG,Ovwigho UB,Rabiu KA, Sanyaolu NO, Ibrahim MM:  Malaria in the first 6 months of life in 

urban African infants with anemia. AmJTrop Med Hyg 2001, 65:822-827.  

[7]. Riley EM, Wagner GE, Akanmori BD, Koram KA: Do maternally acquired antibodies protect infants from malaria 

infection?Parasite Immunol 2001, 23:51-59. 

[8]. Kassim OO, Ako-Anai KA, Torimiro SE, Hollowell GP, Okoye VC, Martin SK: Inhibitory factors in  breastmilk, maternal and 

infant sera against in vitro growth of Plasmodium falciparum malaria  parasite.J Trop Pediatr 2000, 46:92-96.  

[9]. Falade C, Mokuolu O, Okafor H, Orogade A, Falade A, Adedoyin O, Oguonu T, Aisha M, Hamer DH, Callahan 

MV: Epidemiology of congenital malaria in Nigeria: a multi-centre study.Trop Med Int Health 2007, 12:1279-1287. 

[10]. Mukhtar M: The growing incidence of neonatal malaria–a situational review in developing  countries.Niger J Med 2007, 16:25-30. 

http://www.malariajournal.com/content/13/1/411#B10
http://www.malariajournal.com/content/13/1/411#B5


A Comprehensive Study of the Epidemiological Pattern of Malaria 

DOI: 10.9790/0853-14734951                                         www.iosrjournals.org                                         51 | Page 

[11]. Lee G, Jeon E, Le Tien D, Kim T, Yoo J, Yong Kim H, Chong C: Development and Evaluation of a rapid diagnostic test for P. 

falciparum, P. vivax and mixed-species malaria antigens. Am J  Trop Med Hyg 2011, 85:989-993. 

[12]. Obare P, Ogutu B, Adams M, Odera J, Lilley K, Dosoo D, Adhiambo C, Owusu-Agyei S, Binka  F, Wanja E, Johnson J: 

Misclassification of Plasmodium infections by conventional microscopy and the impact of remedial training on the proficiency of 

laboratory technicians in species identification. Malar J 2013, 12:113. 

[13]. Vivek Joseph, Muralidhar Varma, Sudha Vidhyasagar, and Alvin Mathew
.
 Published online Aug 15, 2011.Comparison of the 

Clinical Profile and Complications of Mixed Malarial Infections of Plasmodium Falciparum and Plasmodium Vivax versus 

Plasmodium Falciparum Mono-infection. 

[14]. Gupta B,Gupta P,Sharma A,Singh V,Dash AP,Das A: High proportion of mixed-species  Plasmodium infections in India revealed 

by PCR diagnostic assay.Trop Med Int Health 2010, 15:819-824. 

[15]. Zakeri S, Kakar Q, Ghasemi F, Raeisi A, Butt W, Safi N, Afsharpad M, Memon MS, Gholizadeh S, Salehi M, Atta H, Zamani G, 

Djadid ND: Detection of mixed Plasmodium falciparum &P. vivax infections by nested-PCR in Pakistan, Iran & Afghanistan.Indian 

J Med Res 2010, 132:31-35. 

[16]. Mayxay M, Pukrittayakamee S, Newton PN, White NJ. Mixed-species malaria infections in humans. Trends Parasitol. 2004;5:233–

40. Sultan Qaboos Univ Med J. Aug 2011; 11(3): 377– 382. 

[17]. Jagdish Prasad Goyal, Aarti M. Makwana.Comparison of Clinical Profile between P. vivax and P. falciparum Malaria in Children: 

A Tertiary Care Centre Perspective from India.Malaria Reserch and Treatment Volume 2014. 

[18]. Addimas Tajebe, Gabriel Magoma, Mulugeta Aemero and Francis Kimani. Detection of mixed infection level of Plasmodium 

falciparumand Plasmodium vivax by SYBR Green I-based real-time PCR in North Gondar, north-west Ethiopia.Malaria 

Journal 2014, 13:411.  

[19]. World Health Organization World Mastudylaria Report 2009.From: www.who.int/malaria/world_malaria_report_2009/index.html.  

[20]. Fauci AS, Brownwald E, Kasper DL, Hauser SL, Longo DL, Jameson JL, et al. Harrison’s Principle of Internal Medicine. 16th ed. 

New York: McGraw Hill; 2005. 

[21]. Maitland K, Williams TN, Newbold CI. Plasmodium vivax and P. falciparum: Biological interactions and the possibility of cross-

species  immunity. Parasitol Today. 1997 Jun; 13(6):227-31. 

[22]. http://www.unicef.org/health/index_malaria.html. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph%20V%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varma%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vidhyasagar%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mathew%20A%5Bauth%5D
http://www.hindawi.com/91486251/
http://www.hindawi.com/43037869/
http://www.who.int/malaria/world_malaria_report_2009/index.html

