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INTRODUCTION 

Malaria is one of the biggest burden in terms of morbidity 

and mortality among all infectious diseases and continues 

to be a major health problem in India.1 Malaria has 

caused 214 million infections and 4,38,000 deaths 

worldwide; of which 90% deaths were in Africa among 

which 70% were in children <5 years in 2015.2 In India 

out of 1.1 million malaria cases, around 561 deaths were 

reported in 2014 as per National Malaria programme.3 It 

is caused by protozoa of the genus Plasmodium of which 

Plasmodium falciparum and Plasmodium vivax are 

important. 

Following inflammation and tissue injury there are 

increase or decrease of certain serum proteins called as 

acute phase reactants. They are mainly synthesized in the 

liver. C-reactive protein is a positive acute phase protein 

that is involved in complement activation and initiation of 

phagocytosis by its anti-inflammatory action.4 

C-reactive protein secretion in malaria is induced by pro - 

inflammatory cytokines that are produced by host 

mononuclear cells and there have been strong 

correlations between its levels and parasitemia.5 It also 

has an important role in malaria, ie it clears the infected 

erythrocytes from circulation by immune activation.6 
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ABSTRACT 

 

Background: Malaria is one of the biggest burden in terms of morbidity and mortality among all infectious diseases 

and continues to be a major health problem in India. The objective of this study was to study the levels of C-reactive 

protein in children with uncomplicated Malaria. To correlate C-reactive protein levels with malaria parasite density 

and species of Malaria. 

Methods: Retrospective study was done in Father Muller Medical College, Mangalore, Karnataka. 50 patients below 

15 years of age malaria parasite positive by fluorescent test (MPFT) and by Peripheral smear formed the subjects and 

CRP levels and parasite densities was noted down into the proforma.  

Results: The age group predominantly was children more than 10 years. Plasmodium vivax was the type of malaria in 

60% children. Most common symptoms were fever (100%), chills and rigors (41%), vomiting (48%) and headache 

(24%). Clinical signs observed were hepatomegaly (30%) and splenomegaly (64%). Mean levels of C reactive protein 

(CRP) were 42.91%with standard deviation of 31.62. Mean CRP levels were high in children with Falciparum 

malaria (44.51±34.19).58% had CRP levels ranging from 6-50 mg/l. 50% children with CRP levels >50 mg/L had 

parasite density of (++++) which is 100 parasites per 1 field of quantitative buffy coat.  

Conclusions: C-reactive protein levels are markedly elevated in acute malarial infection in paediatric age group.It 

correlates well with disease severity.   

 

Keywords: C-reactive rotein, Uncomplicated malaria 

DOI: http://dx.doi.org/10.18203/2349-3291.ijcp20170712 



Castelino DN et al. Int J Contemp Pediatr. 2017 Mar;4(2):573-576 

                                                      International Journal of Contemporary Pediatrics | March-April 2017 | Vol 4 | Issue 2    Page 574 

 Malaria is endemic in Mangaluru with a reported 

incidence of 7360 cases out of 12,335 cases in Karnataka 

in 2014.7 Studies involving acute phase reactants in 

children with uncomplicated malaria in India are limited. 

This study is designed to find out the levels of C-reactive 

protein levels as a measure of acute phase response and 

its correlation with parasite density and species in 

children affected with uncomplicated malaria.  

METHODS 

It is a retrospective study done using data collected from 

case records. Children aged less than 15 years, admitted 

in a Medical College Hospital in Mangaluru, a city in 

coastal Karnataka. Malaria parasite positive by 

fluorescent test (MPFT) and by peripheral smear formed 

the study group. Study period was from October 2014 to 

December 2015. Children with other infections, chronic 

diseases, on drugs like steroids, antimalarials, 

immunosuppressants and whose C-reactive protein was 

not done were excluded. Ethical clearance from the 

Institutional ethical committee was obtained. 

Uncomplicated malaria was defined as a patient who 

presents with symptoms of malaria and has a positive 

parasitological test (microscopy or rapid diagnostic tests) 

but with no features of severe malaria.8  

Parasite density from the malarial parasite flouroscent 

test was noted down as + (1+) - 1 parasite per QBC field; 

++ (2+) - 1-10 parasites per QBC field; +++ (3+) - 11-

100 parasites per QBC field;++++ (4+) - 100 parasites 

per QBC field.9 C-reactive protein levels (done by 

immunoturbidometric method in automated Cobas 6000 

analyser) were noted. Details of clinical history, 

examination and investigations were entered in the pre-

designed proforma. The data obtained was analysed by 

frequency, percentage, mean, standard deviation and 

fisher exact test. 

RESULTS 

A total of 50 patients meeting the inclusion criteria were 

included in the study. Their demographic characteristics 

are given in the Table 1. Children between 10-15 years 

were predominantly affected, and 32% were under 5 

years of age.  

Table 1: Demographic characteristics. 

Characters No. of patients Percentage (%) 

Age in years   

<5 years 16 32.0 

5-10 years 13 26.0 

10-15 years 21 42.0 

Total 50 100.0 

Sex   

Male 34 68.0 

Female 16 32.0 

Total 50 100.0 

Fever was the chief complaint in all children affected and 

other symptoms were chills with rigors (82%), headache 

(24%), myalgia (6%), vomiting (48%) and pain abdomen 

(6%). 

Table 2: Type of malaria and mean levels of CRP. 

 Number Mean(mg/l) ±SD 

Falciparum 4 44.51 ±34.19 

Vivax 30 42.00 ±32.4 

Mixed 16 42.91 ±31.62 

Total 50  

On clinical examination 22% had pallor, 2% icterus, 30% 

had hepatomegaly, 64% with splenomegaly and 30% 

with hepatosplenomegaly.  

Plasmodium vivax was the most common type of malaria 

(60%) followed by mixed malaria (32%) and plasmodium 

falciparum (8%). Mean C-reactive proteins levels were 

found to be more in children affected with P. falciparum 

malaria (44.51±34.19) followed by mixed malaria 

(42.9±31.62) (Table 2). 

 

Table 3: Parasite density and CRP levels of falciparuma and vivax species. 

Parasite density Type of malaria <6 mg (mg/l) 6-50 (mg/l) >50 (mg/l) P value Total 

+ 
Falciparum 0 0 0 - 0 

Vivax 0 3 1 - 4 

++ 
Falciparum 1 1 0 

0.95 
2 

Vivax 0 1 1 2 

+++ 
Falciparum 0 0 1 

0.958 
1 

Vivax 1 5 5 11 

++++ 
Falciparum 0 0 1 

0.577 
1 

Vivax 1 6 6 13 

  Total  3 16 15 - 34 
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Table 4: Parasite density and CRP levels of mixed 

malaria. 

Parasite density 6-50 (mg/l) >50 (mg/l) Total 

V (+) F (+) 6 0 6 

V (+) F (++) 3 0 3 

V (+) F (++++) 2 2 4 

V (++) F (+) 1 0 1 

V (++) F (++) 0 1 1 

V (+++) F (+) 1 0 1 

Total 13 3 16 

P value -0.123. 

Mean C-reactive protein levels were also correlated with 

parasite density (Table 3). CRP levels were more than 

50mg/l when parasite density was +++ and ++++ in vivax 

and falciparum. In vivax malaria there were 13 children 

(43%) with CRP >50 mg/l and 46% of them had parasite 

density of ++++. In falciparum malaria 2 (50%) had CRP 

>50 mg/l, out of which 50% had parasite density of 

++++. In mixed malaria, there were 13 (81%) children 

with 6-50 mg/dl of CRP and parasite density was variable 

(Table 4). No mortality was noted in the study 

population. 

DISCUSSION 

Malaria is a major infectious disease affecting children in 

this part of the country with significant mortality and 

morbidity. C-reactive protein is a non-specific biomarker 

of inflammation. It is widely used acute phase reactant as 

its levels rise rapidly following an infection or 

inflammation. Predominant age group involved was 

children between 10 to 15 years. Male to female ratio was 

2:1. There are very few studies done in pediatric age 

group.5,11  

Plasmodium vivax malaria was found in majority of the 

children affected. Clinical features observed in our study 

were fever with chills and rigors, headache, vomiting and 

myalgia. Similar observations were seen in other 

studies.5,10,11 Duration of fever was 3-5 days in this study. 

Results showed C-reactive protein was elevated 

significantly in malaria infection. Very high levels were 

measured during acute attacks of malaria in a study by 

Hurt et al.11 Mean C reactive protein levels in this study 

were 42.91 g/dl. Chatriwala et al had observed mean C-

reactive protein levels of 34.85±19.90 mg/L. Levels of C-

reactive proteins were higher in children affected with 

plasmodium falciparum compared to vivax group. 

However smaller number of falciparum makes it difficult 

to interpret. Agrawal et al and Chhatriwala et al had 

similar observations in their studies.5,10  

Paul R et al in his study found no difference in CRP 

levels in vivax and falciparum malaria.12 C-reactive 

protein levels increased with levels of parasitemia in our 

study both in falciparum and vivax but were not 

statistically significant. In studies done by Naik et al and 

Felix Y et al, they found that biochemical parameters 

increase with increasing parasite density in falciparum 

malaria.13,14 We noted the levels of CRP only on the first 

day of admission, but study by Agrawal et al had done 

serial measurements of CRP, which is a better marker for 

assessing the disease severity.5 

CONCLUSION 

C-Reactive protein levels are markedly elevated in 

uncomplicated malarial infection in paediatric age group 

and the levels increase with parasite density. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Park K. Malaria. In: preventive and social medicine. 

22th Edition. Publishers: Banarsidas Bhanot 

Publishers: Jabalpur; 2013:232-245.  

2. WHO: World Malaria Report. Geneva, Switzerland: 

World Health Organization; 2015. Available at 

http://apps.who.int/iris/bitstream/10665/200018/1/9

789241565158_eng.pdf. Accessed on 6 August 

2016. 

3. National vector borne disease control programme. 

Director General Health Services. Ministry of 

Health and Family Welfare. Malaria, 2016; 

http://nvbdcp.gov.in/. Accessed on 10 December 

2016. 

4. Gabay C, Kushner I. Acute-phase proteins and other 

systemic responses to inflammation. N Engl J Med. 

1999;340:448. 

5. Agrawal V, Jain V, Biswas S. Evaluation of C-

reactive protein as a biochemical marker for 

assessing disease severity in Malaria. J Dent Med 

Sci. 2013;8(2):23-6.  

6. Ansar W, Bandyopadhyay SM, Chowdhury S, 

Habib SH, Mandal C. Role of C-reactive protein in 

complement-mediated hemolysis in malaria. 

Glycoconj J. 2006;23:233-40. 

7. History, pathogenesis, clinicalfeatures, diagnosis, 

treatment, complications and control of malaria. 

Available at: http://www.malariasite.com. Accessed 

on 14 December 2016. 

8. Guidelines for the treatment of Malaria.3rd edition. 

Geneva: World health Organization; 2015. 

Available at http://www.ncbi.nlm.nih.gov/books/. 

Accessed on 1 March 2016. 

9. Pinto MJ, Rodrigues SR, Desouza R, Verenkar MP. 

Usefulness of quantitative buffy coat blood parasite 

detection system in diagnosis of malaria. Indian J 

Med Microbiol. 2001;19:219-21. 

10. Chatriwala M. Prognostic value of serum C-reactive 

protien In malaria. Int J Biomed and Adv Res. 

2014;5(10):513. 



Castelino DN et al. Int J Contemp Pediatr. 2017 Mar;4(2):573-576 

                                                      International Journal of Contemporary Pediatrics | March-April 2017 | Vol 4 | Issue 2    Page 576 

11. Hurt N, Smith T, Teuscher T, Tanner M. Do high 

levels of C-reactive protein in Tanzanian children 

indicate malaria morbidity. Clin Diagn Lab 

Immunol. 1994;1(4):437-44. 

12. Paul R, Sinha PK, Bhattacharya R, Banerjee AK, 

Raychaudhuri P, Mondal J. Study of C - reactive 

protein as a prognostic marker in malaria from 

Eastern India. Adv Biomed Res. 2012;1:41. 

13. Naik P, Voller A. Serum C reactive protein levels 

and falciparum malaria. Trans Roy Trop Med. 

1994;78:812-3. 

14. Félix Y, Hugues A, David K, Adou Y, Brice B, 

Dagui M et al. Assessment of inflammatory and 

immunity proteins during falciparum malaria 

infection in children of Côte d’Ivoire. Am J Sci Ind 

Res. 2010;1(2):2. 

 

 

 

 

 

 

 
 

 

Cite this article as: Castelino DN, Avabratha KS. 
C-reactive protein levels in children with 

uncomplicated malaria. Int J Contemp Pediatr 

2017;4:573-6. 

 

 

 

 

 

 

 

 

 


