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Background and Objectives:
A hospital-based study was conducted to elucidate the different severe clinical presentations of falciparum malaria and to 
examine the critical clinical and laboratory parameters on the prognosis of these severe manifestations
Materials and Methods:
Continuous and normal distributed data were compared by two-tailed Student’s t-test and proportions compared withχ2 
tests with Yates’ correction or Fisher’s exact test.
Results and Discussion:
A total of 1320 patients with clinical malaria, diagnosed at outpatients’ department were admitted in the hospital during the 
1 year study period of which, 292 (22.1%) were children under 14 years of age. The major clinical categories on admission 
were hyperpyrexia (70.7%), cerebral malaria (9.4%), malarial anemia (7.7%), algid malaria (1.5%), and malaria associated 
categories were respiratory infection (2.2%), hepatitis (2.0%), urinary tract infection (1.8%), enteric fever (3.3%), and sickle 
cell disease (1.2%).

INTRODUCTION
Approximately 3.3 billion people, living in 99 countries are 
at risk of malaria, of which, 207 million develop symptomat-
ic malaria annually.[1] Majority of these are caused by infec-
tion with Plasmodium falciparum with an average of 650,000 
deaths each year between 1980 and 2010.[2] About 60% of 
the clinical episodes and 86% of the 627,000 deaths in 2012 
occurred in children <5 years in Africa, south of the Sahara, 
where malaria accounts for 25-35% of all out-patient vis-
its, 20-45% of hospital admissions and 15-35% of hospital 
deaths.[1,2] India reported 1.3 million malaria cases of which 
0.6 million P. falciparum cases and 754 deaths in 2011.[3] 
Therefore, there is a need for more site-specific data in order 
to appreciate the complete clinical and epidemiological picture 
for efficient testing of candidate malaria vaccines and other 
control tools in future in different endemic sites.[13] This study 
highlights the different categories of severe malaria, seasonal 
pattern of hospital admission of malaria cases, clinical man-
agement practices and the outcome in a major referral hospi-
tal situated in a tribal area endemic for falciparum malaria in 
maharashtra state of India.

MATERIALS AND METHODS
Study setting
The study was carried out in the District Headquarters Hospi-
tal (DHH), Koraput in Odisha State, India. Transmission of ma-
laria is perennial with two peaks: First in rainy (July–August) 
when the vector, Anophelesculicifacies breed in rice fields and 
second in winter season (December–January) when the vec-
tor, Anopheles fluviatilis breeding in streams plays a role.[14] 
Malaria infection is mostly due to P. falciparum (80-90%) and 
the major vector is A. fluviatilis.[15] Chloroquine (CQ) was the 
first line treatment for P. falciparum until 2009. It was replaced 
with artemisinin combination therapy (artesunate, sulfadoxine 
+ pyrimethamine) from 2010 due to the development of P. 
falciparum resistance to CQ.[16]

Study design and participants
Consecutive patients, admitted at the DHH with the clini-
cal diagnosis suggestive of acute malaria, from April 2011 to 
March 2012 were screened for severe malaria following WHO 

criteria.[17,18] Physicians documented findings of clinical ex-
amination, including vital signs twice daily during the course 
of illness from the time of admission to the time of discharge 
from the hospital.

The criteria of severity were followed as per WHO guide-
lines[17] along with slide parasite positive were taken for the 
study and detailed analysis. Only those fulfilling the criteria 
were retained in the study. The respiratory distress due to 
malaria was diagnosed based on exclusion of other causes of 
respiratory distress and positive response to antimalarial treat-
ment. Sickling test was done following the method Dacie and 
Lewis.[19]

Data and statistical analysis
All study data were captured on a structured case report form 
bearing patient demographic and identification numbers. All clin-
ical data were reviewed before being double entered into a com-
puter. Statistical analyses were carried out with Epi Info, version 
6, statistics program for public health, center for Disease Control 
and Prevention, Atlanta, Georgia, USA, 1996). Continuous and 
normal distributed data were compared by two-tailed Student’s 
t-test and proportions compared with χ2 tests with Yates’ correc-
tion or Fisher’s exact test. Basic statistics were calculated for the 
baseline characteristics: Gender, age group, weight, fever, pre-
senting symptoms, point estimates using proportions and means, 
and 95% confidence intervals were computed for the clinical 
and laboratory features. Significant differences were tested using 
confidence intervals of the difference or odds ratio and the cor-
responding (95%) confidence intervals and P values. A P< 0.05 
was considered as statistically significant.

RESULTS
Clinical categories with symptoms of malaria patients on 
admission
A total of 1320 patients with clinical malaria were admitted 
in the hospital during the 1 year study period of which, 292 
(22.1%) were children under 14 years of age. Highest num-
ber of cases (200) was admitted in the month of July [Figure 
1]. The average days of fever, headache, vomiting, and chill/
rigor on admission were 5.7 (+4.1), 5.1 (+3.8), 3.8 (+4.4), and 
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6.5 (+5.5) respectively in adults and 4.9 (+3.9), 4.8 (+2.0), 3.1 
(+2.1), and 5.2 (+2.8) in children. The major clinical categories 
were hyperpyrexia (70.7%), cerebral malaria (9.4%), malarial 
anemia (7.7%), algid malaria (1.5%), and malaria associated 
categories were respiratory infection (2.2%), hepatitis (2.0%), 
urinary tract infection (1.8%), enteric fever (3.3%), and sickle 
cell disease (1.2%). The proportion of children and adults ad-
mitted in each clinical category is given in Table 1.

(fig 1 comes here)

Month-wise number of malaria patients admitted in the dis-
trict hospital, Kolhapur

(TABLE 1 COMES HERE)

Categories of confirmed severe malaria in children and adults 
in admitted malaria patients

Hyperpyrexia in children and adults
Hyperpyrexia was the predominant clinical manifestation 
both in children and adults. The mean hemoglobin (Hb) con-
centration, total leucocyte count, blood urea, and serum cre-
atinine, and random blood sugar levels were within normal 
range, whereas serum bilirubin was above the normal values 
in adults. The mean values of Hb concentration (8.7 g/dL) and 
serum bilirubin (0.2 mg/dL) were below the normal values in 
children with hyperpyrexia 

[Table 2 COMES HERE)].
Malarial anemia in children
In all, 14 children (13.0%) below 14 years of age had malarial ane-
mia. The mean Hb level was 7.8 g%. About 19% of children with 
anemia had Hb concentration of <7 g% requiring blood transfu-
sion. Children with malarial anemia had severe anemia when as-
sociated with sickle cell disease. Children with severe anemia had 
more respiratory distress than those without [Table 3].

(TABLE 3 COMES HERE)
Causes of deaths in malaria patients admitted in the district 
hospital, Kolhapur

Duration of hospital stay
The duration of hospital stay varied between 2 and 10 days, 
the lowest being in cases of malaria with urinary tract infec-
tion and highest in cases of malaria with respiratory tract in-
fection [Figure 2].

(Figure 2 COMES HERE)
Average number of days of hospital stay of different severe 
malaria cases admitted in the district hospital, Kolhapur

Seasonal variation
Of the 1320 cases of severe malaria enrolled during the 1 
year study period (April 2012 to March 2013), 47.6% were 
enrolled in June-September (rainy season), 31.4% in Febru-
ary-May (summer season), and 21% in October-January (win-
ter season) [Figure 1].

Factors associated with malaria death
The overall case fatality rate (CFR) (adult and child combined) 
was 4.3 (57/1320) during the 1 year study period. The ratio 
was similar in male and female. The major cause of death was 
cerebral malaria (45.6%). This could be due to late arrival of 
patients to the hospital from rural areas. The second most 
important cause of death was malaria along with respirato-
ry infection (19.3%) and anemia (10.5%). However, malarial 
anemia along with sickle cell disease accounted for 19.3% of 
all malaria related deaths [Table 3]. The CFR in children (12.3) 
(36/292) was significantly higher (P< 0.05) than adults (2.0) 
(21/1028). The proportions of deaths due to malaria asso-
ciated respiratory infection and sickle cell disease in children 
were significantly higher when compared to adults. However, 
proportion of mortality due to acute renal failure was higher 
in adults. Though cerebral malaria and malaria related respira-
tory infection were the leading cause of mortality in children, 

the effect of malaria related anemia and sickle cell disease 
also played a major role in poor prognosis in children. There-
fore, children with severe anemia (<7 g/dL) due to cause cited 
above could not be saved in spite of a blood transfusion.

DISCUSSION
The present study area with overall malaria CFR of 4.3 and child 
CFR of 12.3 and no significant difference between the genders 
could be a suitable site for drug and vaccine efficacy trials. This 
study indicates that cerebral malaria and severe anemia are the 
major causes of mortality. These two independent clinical enti-
ties confirms the fact that severe anemia due to chronic blood 
loss and cerebral involvement are the factors that are most as-
sociated with poor outcome. Sickle cell disease also resulting 
in anemia could be an added factor in precipitation of poor 
prognosis of severe anemia cases. The observation that six cas-
es (four children and two adults with severe anemia with Hb 
concentration <7 g/dL) could not be saved in spite of blood 
transfusion suggest that it can be important indicator especial-
ly in children to evaluate malaria control program because of 
its frequency, especially in children and ease with which it can 
be measured with certainty in field situations. Respiratory infec-
tion, though the most frequent associated clinical feature, was 
a poor predictor of death independently, perhaps because most 
of cases might have received some form of antibiotic therapy 
before admission at the hospital. Acute renal failure, probably 
as a result of electrolyte imbalance due to severe dehydration 
prior to hospitalization has poor prognosis in cases of adult pa-
tients. Increase in serum bilirubin in cases of hyperpyrexia, cer-
ebral malaria, and malaria associated with respiratory infection 
both in adult and children patients suggest derangement of 
liver function. Increase in blood urea, serum creatinine, serum 
bilirubin, and random blood sugar level in cerebral malaria cas-
es both in children and adults indicate involvement of multiple 
organs. The clinical and laboratory manifestations were also 
consistent with reports in other endemic settings. This study 
represents only hospital admitted cases instead of community 
data suggesting that this finding may be an underestimation, as 
some cases might have died at home during the period since al-
most all cases of untreated severe and complicated malaria are 
potentially fatal.

CONCLUSION
Severe forms of malaria in the study area occur frequently, the 
predominant feature being cerebral malaria and severe anemia. 
Though perennial, most of the severe malaria occurs during 
monsoon, high transmission season. The findings suggest that 
the area could be effectively managed by sustained and contin-
uous preventive and curative efforts. Clinical signs suggest multi 
organ dysfunction (e.g. renal failure, pulmonary edema leading 
to respiratory distress syndrome, hepatic damage). Acute renal 
failure in adults and severe anemia with Hb concentration <7 g/
dL and cerebral malaria had poor prognosis.

Tables and figures:
Figure 1

Month-wise number of malaria patients admitted in the district 
hospital, Kolhapur



Volume : 4 | Issue : 1 | Jan 2015 ISSN - 2250-1991

96  | PARIPEX - INDIAN JOURNAL OF RESEARCH

REFERENCES

1. World Malaria Report. 2013. [Last accessed on 2013 Dec 31]. Available from: http://www.who.int/malaria/publications/world_malaria_report_2013/wmr2013_no_pro-
files.pdf?ua=1 . | 2. Murray CJ, Rosenfeld LC, Lim SS, Andrews KG, Foreman KJ, Haring D, et al. Global malaria mortality between 1980 and 2010: A systematic analysis. Lan-
cet. 2012;379:413–31. [PubMed] | 3. Malaria situation in India. [Last accessed on 2013 Oct 18]. Available from: http://www.nvbdcp.gov.in/Doc/Mal.Situation, 2009.2012.
pdf . | 4. World Health Organization. New Delhi, India: World Health Organization, Southeast Asia Region Office; 2009. Informal Consultation on Standard Protocol Develop-
ment for Estimating Malaria Disease Burden in Southeast Asia Region. | 5. Mishra SK, Mohanty S. Clinical presentations of severe and complicated malaria in India: Editorial. J 
Indian AcadClin Med. 2001;2:125–7. | 6. MajoriG. Combined antimalarial therapy using artemisinin. Parassitologia. 2004;46:85–7. [PubMed] | 7. Breman JG, Alilio MS, Mills 
A. Conquering the intolerable burden of malaria: What’s new, what’s needed: A summary. Am J Trop Med Hyg. 2004;71:1–15. [PubMed] | 8. Hay SI, Guerra CA, Tatem AJ, 
Noor AM, Snow RW. The global distribution and population at risk of malaria: Past, present, and future. Lancet Infect Dis. 2004;4:327–36. [PMC free article] [PubMed] | 9. 
Bojang KA, Van Hensbroek MB, Palmer A, Banya WA, Jaffar S, Greenwood BM. Predictors of mortality in Gambian children with severe malaria anaemia. Ann Trop Paediatr. 
1997;17:355–9. [PubMed] | 10. Marsh K, Forster D, Waruiru C, Mwangi I, Winstanley M, Marsh V, et al. Indicators of life-threatening malaria in African children. N Engl J 
Med. 1995;332:1399–404. [PubMed] | 11. Schellenberg D, Menendez C, Kahigwa E, Font F, Galindo C, Acosta C, et al. African children with malaria in an area of intense 
Plasmodium falciparum transmission: Features on admission to the hospital and risk factors for death. Am J Trop Med Hyg. 1999;61:431–8. [PubMed] | 12. Vaahtera M,Kul-
mala T, Maleta K, Cullinan T, Salin ML, Ashorn P. Epidemiology and predictors of infant morbidity in rural Malawi. PaediatrPerinatEpidemiol. 2000;14:363–71. [PubMed] | 
13. Ballou WR, Arevalo-Herrera M, Carucci D, Richie TL, Corradin G, Diggs C, et al. Update on the clinical development of candidate malaria vaccines. Am J Trop Med Hyg. 
2004;71:239–47. [PubMed] | 14. Rajagopalan PK, Das PK, Pani SP, Jambulingam P, Mohapatra SS, Gunasekaran K, et al. Parasitological aspects of malaria persistence in 
Koraput district Orissa, India. Indian J Med Res. 1990;91:44–51. [PubMed] | 15. ParidaSK, Gunasekaran K, Sadanandane C, Patra KP, Sahu SS, Jambulingam P. Infection rate 
and vectorial capacity of malaria vectors in Jeypore hill tract. Indian J Malariol. 1991;28:207–13. [PubMed] | 16. Shah NK, Tyagi P, Sharma SK. The impact of artemisinin com-
bination therapy and long-lasting insecticidal nets on forest malaria incidence in tribal villages of India, 2006-2011.PLoS One. 2013;8:e56740. [PMC free article] [PubMed] | 
17. Severe and complicated malaria. World Health Organization, Division of Control of Tropical Diseases.Trans R Soc Trop Med Hyg. 1990;84(Suppl 2):1–65. [PubMed] | 18. 
Management of Severe Malaria: A Practical Handbook. 2000. [Last accessed on 2013 Dec 31]. Available from: http://www.whqlibdoc.who.int/publications/9241545232.
pdf . | 19. Dacie JV, Lewis SM. London: ELBS, Churchill Livingstone; 1982. Practical Hematology; p. 238. | 20. Guidelines for The Evaluation of Plasmodium falciparuam Vac-
cines in Populations Exposed to Natural Infection. 1997. [Last accessed on 2013 Dec 31]. Available form: http://www.who.int/tdr/publications/documents/malaria_vaccine.
pdf?ua=1 . | 21. Lyke KE, Dicko A, Kone A, Coulibaly D, Guindo A, Cissoko Y, et al. Incidence of severe Plasmodium falciparum malaria as a primary endpoint for vaccine 
efficacy trials in Bandiagara, Mali. Vaccine. 2004;22:3169–74. [PubMed] | 22. D’Alessandro U, Olaleye BO, McGuire W, Langerock P, Bennett S, Aikins MK, et al. Mortality 
and morbidity from malaria in Gambian children after introduction of an impregnated bednetprogramme. Lancet. 1995;345:479–83. [PubMed] | 23. Tarimo DS, Minjas JN, 
Bygbjerg IC. Malaria diagnosis and treatment under the strategy of the integrated management of childhood illness (IMCI): Relevance of laboratory support from the rapid 
immunochromatographic tests of ICT Malaria P.f/P.v and OptiMal. Ann Trop Med Parasitol. 2001;95:437–44. [PubMed] | 24. Perkins BA, Zucker JR, Otieno J, Jafari HS, Paxton 
L, Redd SC, et al. Evaluation of an algorithm for integrated management of childhood illness in an area of Kenya with high malaria transmission. Bull World Health Organ. 
1997;75(Suppl 1):33–42. [PMC free article] [PubMed] | 25. Jaffar S, Leach A, Smith PG, Cutts F, Greenwood B. Effects of misclassification of causes of death on the power 
of a trial to assess the efficacy of a pneumococcal conjugate vaccine in the Gambia. Int J Epidemiol. 2003;32:430–6. [PubMed]

Figure 2

Average number of days of hospital stay of different severe 
malaria cases admitted in the district hospital, Kolhapur.

Table 1:Categories of confirmed severe malaria in children 
and adults in admitted malaria patients

Table 2: Biochemical parameters in major clinical catego-
ries of severe malaria cases in adults and children

	


