
The presence of Plasmodium falciparum schizonts
in peripheral blood smear is a rare occurrence and usu-
ally a cause for concern. However, some studies corre-
late schizontaemia to current or impending symptoms and/
or hyperparasitaemia1, while other studies do not indi-
cate severity and same was observed in uncomplicated
cases2. A potential confounder for the clinical consider-
ation of the presence of schizonts may be the missed di-
agnosis of other Plasmodium sp coinfections. The diag-
nosis of other species by microscopy is often missed due
to low parasite densities or the damaged morphology of
the parasites. In addition, the skill of the microscopist is
an important factor as well as the total time spent in ex-
amining the slide, the type of smear examined, and the
choice and method of staining. Here, we report such a
case of diagnostic difficulty encountered in an endemic
area of India.

Case report
A 6-yr old female tribal child from Ranchi, Jharkhand

presented with a seven day history of fever at a primary
health centre during an ongoing study. The study was
approved by the Ethics Committee of NIMR. She had no
other complaints. There was no significant past medical
history, known drug allergies, or antimalarials intake in
the past week. The vital signs were stable and there were
no signs or symptoms of severe malaria. Axillary tem-
perature recorded at presentation was 97.6°F. Her hemo-
globin was 8.7 g/dl. Immunochromatographic test using
a PfHRPII antigen-based rapid kit (ParaHit, Span, India)
was positive for P. falciparum. Thick and thin blood
smears were obtained and stained with Giemsa. Routine
oil-immersion microscopic examination of the thick and
thin blood smears showed P. falciparum rings and sch-
izonts (Figs. 1 and 2). The asexual parasite count was
5920 parasites/μl (ring forms 101/200 WBCs and sch-
izonts 47/200 WBCs). A qualitative G6PD test was con-
ducted and the patient was not found G6PD deficient.
The patient was treated under supervision for uncompli-
cated malaria with oral artesunate plus sulphadoxine-py-
rimethamine (AS 100 mg/day for 3 days; and SP 750/

37.5 mg single dose) and primaquine (15 mg single dose)
as per national treatment guidelines. The patient was fol-
lowed-up during treatment on Day 7 post-presentation,
and thereafter weekly until Day 28. Parasite clearance
time was less than 24 h and adequate clinical and parasi-
tological response, i.e. the absence of symptoms and
parasitaemia, was maintained until the end of follow-up.
Due to the high density of peripheral schizonts, the smear
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Fig. 1: Ring form of P. malariae misdiagnosed as P. falciparum in
Giemsa-stained peripheral blood smear.

Fig. 2: Schizont (with merozoites arranged in rosette form) of P.
malariae misdiagnosed as P. falciparum in Giemsa-stained
peripheral blood smear.
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was re-examined by the expert microscopist who con-
firmed the same diagnosis but were cautious about the
morphology of the schizonts, specifically their pigmen-
tation and the number of merozoites. Molecular diagno-
sis was carried out by nested polymerase chain reaction
(PCR) with primers described by Snounou et al3 and
modified cycling parameters as described by Johnston et
al4 which detected coinfection with P. falciparum and P.
malariae (Fig. 3). However, the characteristic band form
trophozoites, or gametocytes of the later parasite species
were still not observed.

DISCUSSION

In the present report, microscopy showed P. falci-
parum rings and schizonts. The patient was stable and
responded to treatment which led to suspicion of mixed

infection since P. falciparum schizontaemia has been re-
ported to be associated with severe malaria1. The diagno-
sis of mixed infection is important for deciding appropri-
ate treatment and also for appropriate control measures.

Plasmodium malariae is uncommon in India; how-
ever, cases are occasionally reported from certain
states particularly those with a high incidence of
P. falciparum5–8. Plasmodium malariae infections
are often missed by microscopy which may be due to
either low level of infection or damaged morphology of
parasite6, 9 and can be diagnosed by using PCR3. Plasmo-
dium malariae can recrudescence over a long period10,
has the potential to develop nephrotic syndrome11 and
can infect mosquitoes over a long-period which sustains
its transmission9 posing challenge for its control.
However, the parasite rapidly responds to routinely used
antimalarial drugs, and thus, is of little relevance clini-
cally as long as some form of malaria is diagnosed and
treated.

Peripheral smear in uncomplicated P. falciparum
malaria usually shows ring forms. The presence of sch-
izonts is likely to be associated with severe malaria1, 12

and also helps in identifying patients who need intense
monitoring1.

There are few old reports of uncomplicated P.
falciparum malaria with schizontaemia2, 13, however, di-
agnosis of mixed infections in these cases may not have
been supported due to unavailability of PCR. The pos-
sible explanation given for this was the presence
of genetically older strains of P. falciparum developing
habits of asexual reproduction like other Plasmodium sp2.

The patient, reported did not have any complication
and recovered with oral artesunate plus sulphadoxine-
pyrimethamine. This led to the suspicion of mixed infec-
tion with P. malariae, which was diagnosed with micros-
copy and PCR. The report highlights the importance of
identifying mixed infections by careful microscopic ex-
amination of blood smears and also the utility of PCR as
a sensitive diagnostic tool.

ACKNOWLEDGEMENTS

Authors are thankful to the National Institute of Ma-
laria Research (ICMR) for intramural fund support. We
would like to thank Shri Vijay Om, Laboratory Techni-
cian and the NIMR field team for their technical support.

REFERENCES

1. van Wolfswinkel ME, de Mendonça Melo M, Vliegenthart-
Jongbloed K, Koelewijn R, van Hellemond JJ, van Genderen PJ.

Fig. 3: Agarose gel electrophoresis of amplification products of the
nested PCR. Lane M: 100 bp ladder markers; Lanes 1, 2 and
3: Patient sample with different species-specific primers, i.e.
P. falciparum, P. vivax and P. malariae, respectively; and Lane
4: Negative control (sterile distilled water).



 151Savargaonkar et al: A case of missed diagnosis

The prognostic value of schizontaemia in imported Plasmodium
falciparum malaria. Malar J 2012; 11: 301.

2. Raper AB, Wilson ME, Wilson DB. Dividing forms of P.
falciparum in the peripheral blood of Africans. Trans R Soc Trop
Med Hyg 1945; 38: 291–5.

3. Snounou G, Viriyakosol S, Zhu XP, Jarra W, Pinheiro L, do
Rosario VE, et al. High sensitivity of detection of human ma-
laria parasites by the use of nested polymerase chain reaction.
Mol Biochem Parasitol 1993; 61: 315–20.

4. Johnston SP, Pieniazek NJ, Xayavong MV, Slemenda SB,
Wilkins PP, da Silva AJ. PCR as a confirmatory technique for
laboratory diagnosis of malaria. J Clin Microbiol 2006; 44(3):
1087–19.

5. Dhangadamajhi G, Kar SK, Ranjit MR. High prevalence and
gender bias in distribution of P. malariae infection in central-
east coast, India. Trop Biomed 2009; 26(3): 326–33.

6. Mohapatra PK, Prakash A, Bhattacharyya DR, Goswami BK,
Ahmed A, Sarmah B, et al. Detection and molecular confirma-
tion of a focus of P. malariae in Arunachal Pradesh. Indian J
Med Res 2008; 128: 52–6.

7. Bharti PK, Chand SK, Singh MP, Mishra S, Shukla MM, Singh

Correspondence to: Dr Deepali Savargaonkar, Scientist ‘C’, National Institute of Malaria Research, Sector 8, Dwarka, New Delhi–110 077,
India.
E-mail: doctor_deepali@rediffmail.com

Received: 22 December 2013 Accepted in revised form: 19 February 2014

R, et al. Emergence of a new focus of P. malariae in forest vil-
lages of District Balaghat, central India: Implications for the di-
agnosis of malaria and its control. Trop Med Int Health 2013;
18(1): 12–7 .

8. Yadav RS, Sharma VP, Ghosh SK, Kumar A. Quartan malaria :
An investigation on the incidence of Plasmodium malariae in
Bisra PHC, District Sundargarh, Orissa. Indian J Malariol 1990;
27: 85–94.

9. Carter R, Mendis KN. Evolutionary and historical aspects of the
burden of malaria. Clin Microbiol Rev 2002; 15: 564–94.

10. Siala E, Khalfaoui M, Bouratbine A, Hamdi S, Hili K, Aoun K.
Relapse of P. malariae malaria 20 year after living in an en-
demic area. Presse Med 2005; 34(5): 371–2.

11. Gilles HM, Hendrickse RG. Nephrosis in Nigerian children: Role
of P. malariae, and effect of antimalarial treatment. Br Med J
1963; 2(5348): 27–31.

12. Silamut K, White NJ. Relation of the stage of parasite develop-
ment in the peripheral blood to prognosis in severe falciparum
malaria. Trans R Soc Trop Med Hyg 1993; 87(4): 436–43.

13. Field JW. Blood examination and prognosis in acute falciparum
malaria. Trans R Soc Trop Med Hyg 1949; 43: 33–48.


