
Malaria is a major public health problem in India.
Previously considered benign, Plasmodium vivax malaria
infection is now increasingly being recognised as a cause
of severe and complicated malaria1. We present a case of
an 11-yr-old male child, who developed multiple organ
dysfunction in the form of oliguric acute renal failure,
hepatitis, gastrointestinal bleeding with shock, bacterial
peritonitis along with severe anaemia and thrombo cy-
topenia. The patient required multiple sessions of
haemodialysis and blood product transfusions. The pa-
tient responded to standard antimalarial treatment and
recovered without any sequel.

Case Report
An 11-yr-old male child presented with high grade fe-

ver with chills and rigors for 5 days along with progressive
swelling all over body and decreased urine output. A yel-
lowish discoloration of sclera for past 1 day was also no-
ticed. Past history was unremarkable and he had no prior
history of renal disease. On examination, he was febrile
(Temperature 102 °F) with pulse rate 110/min, respiratory
rate 28/min, and BP = 116/70 mm Hg. He had mild pallor,
icterus and bilateral pitting oedema along with facial puffi-
ness. A petechial rash was noticed all over the body. Ab-
dominal examination revealed splenohepatomegaly with
free fluid in the abdomen. His neurological status was nor-
mal. Investigations revealed an Hb 6.4 g/dl; TLC 9200/
mm3; and platelet count 27,000/mm3. Peripheral smear re-
vealed schizonts of P. vivax. Blood urea 174 mg/dl, serum
creatinine 4.5 mg/dl; and there was metabolic acidosis on
blood gas analysis. His urine output was 0.8 ml/kg/h. As-
citic fluid analysis revealed 45 cells with 80% polymorphs
and protein level of 2 g/dl. A chest X-ray revealed bilateral
parahilar infiltrates. Serum electrolytes showed hyperkale-
mia. Liver function tests showed total bilirubin 4.0 mg/ dl;
direct bilirubin 2.4 mg/dl; SGOT was 177 IU/L; SGPT was
303 IU/L; and ALP was 149 IU/L. Test for malaria antigen

was positive for P. vivax and negative for P. falciparum.
Blood culture showed no growth and WIDAL test was
negative. Viral markers for hepatitis (Anti HAV Ig M, HBs
Ag, Anti HBC) and HIV were non-reactive. He was started
on injectable Artesunate therapy along with blood product
transfusions in view of severe anaemia and thrombocytope-
nia. However, his condition deteriorated with a further rise
in blood urea and serum creatinine levels. Urine output de-
clined to 0.6 ml/kg/h. He was treated with supportive mea-
sures and repeated sessions of haemodialysis. He developed
severe gastrointestinal bleeding leading to shock and car-
diopulmonary arrest. He responded to cardiopulmonary re-
suscitation and required mechanical ventilation.
Haemodialysis was repeated and inotropes were gradually
tapered off. His urine output improved (1.1 to 1.7 ml/kg/h)
and renal functions started improving. Slowly his oedema
and icterus subsided. Repeat levels of liver enzymes showed
a declining trend. He recovered completely and was dis-
charged after 31 days of stay in the hospital. All the bio-
chemical parameters six months later were normal.

DISCUSSION

Malaria is a significant public health problem not only
in India but in other countries also. Plasmodium vivax
and P. falciparum infections account for majority of cases
in our country2, 3. However, P. falciparum had been as-
sociated with severe manifestations and increased mor-
tality. However current literature suggests that P. vivax
malaria infections are also severe and present with un-
usual manifestations and complications. Some of these
manifestations reported are cerebral malaria, severe
anaemia, thrombocytopenia, glomerulonephritis, ARDS,
hepatic involvement, disseminated intravascular coagu-
lation; etc1–10. Untreated, severe malaria has a high rate
of mortality. Our case had primarily acute renal failure
with hepatic involvement along with other multiple
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severe manifestations like severe anaemia, thrombocy-
topenia and peritonitis.

Anaemia is a frequent co-existent morbidity in ma-
laria but severe thrombocytopenia is an uncommon fea-
ture of P. vivax malaria. It may be due to direct lysis of
the platelets, reduced platelet survival and IgG mediated
destruction10, 11. Plasmodium vivax infection may also
cause destruction of uninfected RBC’s which may be re-
lated to the host immune response. The mechanisms pro-
posed for acute kidney injury in P. vivax infection are
heavy parasitaemia, acute tubular necrosis, volume deple-
tion, intravascular haemolysis, renal ischemia and micro-
vascular sequestration6, 9, 12, 13. Hepatic dysfunction as-
sociated with P. vivax malaria in children has also been
reported1, 2. Severe manifestations of P. vivax malaria have
been attributed to both sequestration related and non-
sequestration related complications.

It is essential to understand the basic difference in
the pathophysiology of P. falciparum and P. vivax ma-
laria. It has been reported that RBCs infected with P. vivax
are more deformable than those infected with P.
falciparum. These less rigid RBCls are less likely to be
sequestered in the spleen and are also less likely to block
capillary beds in the vital organs. Thus, exact host para-
site interactions, pathogenesis and reasons of
multiple organ dysfunction in P. vivax infection are
unclear11, 14, 15. Plasmodium vivax invades young red
blood cells and requires duffy antigen as a single host
cell receptor. Moreover, P. vivax is capable of inducing
fever at lower levels of parasitaemia than P. falciparum.
The host inflammatory response in these patients at a simi-
lar level of parasitaemia is more intense with higher lev-
els of fever inducing cytokines like TNF-α16, 17. In a re-
cent clinic-epidemiological study, which included 303
children admitted with malaria, it was found that there
was a greater risk of severe disease in those infected with
P. vivax than those infected with P. falciparum (OR =
2.3)18. The reasons for the changing epidemiological pro-
file and spectrum of variable severe manifestations asso-
ciated with P. vivax malaria could be the rampant and
indiscriminate use of antimalarial drugs and increasing
immunity. The National Vector Borne Disease Control
Programme recommends that cases of severe P. vivax
should be treated like severe P. falciparum malaria with
artemisinin derivatives or quinine19. Despite having mul-
tiple organ dysfunction, our patient survived with defini-
tive antimalarial treatment and intensive supportive
therapy.

In view of available evidence, P. vivax malaria infec-
tion should not be considered benign anymore and may
present with a wide variety of severe manifestations

and complications1, 18, 20. Multiple organ dysfunction and
shock are associated with a greater risk for mortality in
malaria infection21. The use of rapid diagnostic tests helps
in prompt diagnosis. Intensive care and supportive mea-
sures along with standard protocols of management are
required to treat these cases4. Clinicians must be aware
of unusual manifestations and prompt presentation of ma-
laria infection. Early diagnosis and treatment can prevent
associated morbidity and mortality. Due to a change in
epidemiology, recognition of severe manifestations of P.
vivax malaria and emerging drug resistance, emphasis
must be on strict preventive measures to curb the burden
of this disease.

REFERENCES

1. Sharma A, Khanduri U. How benign is benign tertian malaria?
J Vector Borne Dis 2009; 46: 141–4.

2. Malaria situation in India. Delhi: National Vector Borne Dis-
ease Control Programme (Directorate General of Health Services,
Ministry of Health and Family Welfare). Available from: http://
www.nvbdcp.gov.in/Doc/mal-situation-June12.pdf (Accessed on
August 30, 2012).

3. Guidelines for the treatment of malaria, II edn. Geneva: World
Health Organization Available from: http://www.who.int/malaria
publications/atoz/9789241547925/en/index.html (Accessed on
August 30, 2012).

4. Bammigatti C, Shetty S, Shetty S, Kumar A. Benign tertian ma-
laria: A misnomer? Trop Doct 2011; 41: 168–9.

5. Islam N, Qamruddin K. Unusual complications in benign tertian
malaria. Trop Geogr Med 1995; 47: 141–3.

6. Sanghai SR, Shah I. Plasmodium vivax with acute glomerulone-
phritis in an 8-year old. J Vector Borne Dis 2010; 47: 65–6.

7. Irving KG, Kemp E, Olivier BJ, Mendelow BV. Unusual pre-
sentation of malaria as a leukemoid reaction: A case report. S Afr
Med J 1987; 71: 597–8.

8. Lomar AV, Vidal JE, Lomar FP, Barbas CV, Mato GJ, Boulos
M. Acute respiratory distress syndrome due to vivax
malaria: Case report and literature review. Braz J Infect Dis 2005;
9: 425–30.

9. Das BS. Renal failure in malaria. J Vector Borne Dis 2008; 45:
83–97.

10. Agarwal A, Rath S, Shashiraj. Plasmodium vivax malaria pre-
senting with severe thrombocytopenia. J Trop Pediatr 2005; 51:
120–1.

11. Kochar DK, Saxena V, Singh N, Kochar SK, Kumar SV, Das A.
Plasmodium vivax malaria. Emerg Infect Dis 2005; 11: 132–4.

12. Prakash J, Singh AK, Kumar NS, Saxena RK. Acute renal fail-
ure in Plasmodium vivax malaria. J Assoc Physicians India 2003;
51: 265–7.

13. Kute VB, Trivedi HL, Vanikar AV, Shah PR, Gumber MR, Patel
HV, et al. Plasmodium vivax malaria associated acute kidney
injury, India 2010–11. Emerg Infect Dis 2012; 18(5): 842–5.

14. Anstey NM, Russell B, Yeo TW, Price RN. The pathophysiol-
ogy of vivax malaria. Trends Parasitol 2009; 25: 220–7.

15. Handayani S, Chiu DT, Tjitra E, Kuo JS, Lampah D, Kenangalem
E, et al. High deformability of Plasmodium vivax–infected red
blood cells under microfluidic conditions. J Infect Dis 2009; 199:



 73Mehndiratta et al: Multiple-organ dysfunction in a case of Pv malaria

445–50.
16. Hemmer CJ, Holst FG, Kern P, Chiwakata CB, Dietrich M,

Reisinger EC. Stronger host response per parasitized erythro-
cyte in Plasmodium vivax or ovale than in Plasmodium
falciparum malaria. Trop Med Int Health 2006; 11: 817–23.

17. Andrade BB, Reis-Filho A, Souza-Neto SM, Clarêncio J,
Camargo LM, Barral A, et al. Severe Plasmodium vivax malaria
exhibits marked inflammatory imbalance. Malar J 2010; 9: 13–
20.

18. Kochar DK, Tanwar GS, Khatri PC, Kochar SK, Sengar GS,
Gupta, A, et al. Clinical features of children hospitalized with
malaria—A study from Bikaner, northwest India. Am J Trop Med

Hyg 2010; 83(5): 981–9.
19. Guidelines for diagnosis and treatment of malaria in India 2011.

Delhi: National Vector Borne Disease Control Programme (Di-
rectorate General of Health Services, Ministry of Health and
Family Welfare). Available from: http://www.nvbdcp.gov.in/Doc
GuidelinesofDiagnosis 2011.pdf (Accessed on December 25,
2012).

20. Gogia A, Kakar A, Byotra SP. Is benign tertian malaria actually
benign? Trop Doct 2012; 42: 92–3.

21. Tripathy R, Parida S, Das L, Mishra DP, Tripathy D, Das MC,
et al. Clinical manifestations and predictors of severe malaria in
Indian children. Pediatrics 120: e454–e460.

Correspondence to: Dr Sumit Mehndiratta, Junior Specialist, Department of Paediatrics, Lok Nayak Hospital, New Delhi–110 002, India.
E-mail: drsmehndiratta@gmail.com

Received: 4 September 2012 Accepted in revised form: 23 January 2013


