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Abstract

Plasmodium falciparum (P. falciparum) malaria is an increasingly recognized cause of naia in
Mandya, a rural pocket of the southern part of India. There is a paucity of detailed clinical studies
of naturally acquired infections like malaria from these places. 345 subjects were recruited for the
study. Smears positive for falciparum malaria wereconsidered diagnostic. Detailed history, physi-
cal examination and required investigations were de in all cases. Three major treatment catego-
ries were designated as those who received chlorage with primaquine, artesunate with meflo-
guine and quinine with doxycycline. Majority subjeds were in the age group of 26 — 35 years, 32%
subjects used personal protective measures like ntpsto nets. 56% of the subjects belong to the
middle socio-economic status. Most subjects soughtedical care within 1 to 5 days of onset of
symptoms. Fever was the commonest symptom followdny headache, nausea with vomiting,
myalgia, cough, altered sensorium, abdominal pairjaundice. The triad of malaria, fever, pallor
and splenomegaly were noted in the study group. Ssbts uncomplicated cases (282) of P. falcipa-
rum malaria patients responded to chloroquine treatnent (12.8%), quinine treatment (10.6%)
and to artesunate treatment (76.6%). Some uncomphted P. falciparum malaria patients (62) re-
ceived artesunate as second line of treatment andsponded well. Those with complicated malaria
(125) were treated with artesunate (60) and quining5). 4% mortality was observed in this study,
i.e. 14 among the complicated P. falciparum malarigroup.
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Introduction since these environmental extremes do not favasgar
development in mosquito (sporogony) [5]. Five speaf
Malignant tertian malaria is an Anopheles mosquitd®lasmodiumR falciparum P vivax, P malariae, P ovale
transmitted tropical disease causedPbgsmodium falci- andP knowlesi cause naturally acquired malaria in hu-
parum (P falciparum)The clinical features range from no mans. Most often, severe malaria is cause® lfigicipa-
or mild symptoms to severe disease and death @swalos 'um. Estimates indicate that around 150 returning trave
in many parts of the world [1]. The global burddm@-  lers die each year from imported malaria and arei-ma
laria is largely carried by the endemic regionshwits fested by severe anemia, renal failure, acute naspy
many as 500 million cases annually and a deathofoll failure, hypoglycemia, shock, and / or central oes
one million each year [2]. Human migration and @aged System involvement [1,2,6P vivaxusually presents as a
travel to endemic areas have led to many casemof i benign febrile acute disease [B]. knowlesis primarily a
ported malaria in countries where it had been lyriera-  chronic infection of macaques with transmissionuocg
dicated, making it a global health problem [3]. Ay~ in many Southeast Asian countries [B].falciparumpre-

about 10,000 - 30,000 travellers to endemic araksllf dominates in Africa, whereas P vivax is more endemi
with malaria after returning home [4]. central parts of South America, North America, M&d

east and Indian Subcontinent. P ovale is rare dritiest
Geographically, malarial infection is found throoghthe Africa. P malariaeis also relatively uncommon outside
tropics. Malaria transmission rare at temperatinglew  Africa [5].
16° C or above 33C and altitudes greater than 2000 m
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In India about 50% of the infections reported ave tb P parasite. Also smears were repeated on completion o
vivax, a little more than 40% due t falciparumand treatment and on theth7day to see the response to
lesser incidences of mixed infection [Plmalariaeinfec-  treatment.

tions are <1% and are reported from Tumkur and &tass Complete blood counts, routine urine examination,
districts of Karnataka [8]. The present study was-c random blood sugar, serum urea, serum creatinives, |
ducted in Mandya, a rural district of Karnatakaglitn  function tests were done in all subjects. Other
This place gets a modest rain fall and has a tabpéon-  investigations like chest x-ray and cerebrospiriaidf
perature. This region is considered as an endema&cfar examination were done as and when required.

malaria due to its water bodies - ponds, lakes Gl

irrigation, adding to the morbidity and mortalityelto P Treatment

falciparum malaria. This study aims to understahe

symptomatic presentation, clinical course, compbees  oj| yncomplicated cases of P falciparum malaria who
and their response to treatment in patients Riffalcipa-  yjsjted outpatient department were treated withl ora

—

rum malaria infection. medications and complicated cases (those which had
) complications at presentation and those earlieatée
Patients and Methods in outpatient but not responding to orals / intatere to

. . medications) were admitted and treated as depicted
A prospective study design was adapted and the)'Stuqhe Flow cr)mart 1. Choice of treatment regimpens of

was conducted in the department of General MedicineChloro uine arou Chloroauine and brimaquine

Adichunchanagiri Institute o_f Medical Sciences, Blag Quining groupg(qu[i)nin(e and ?joxycycline) pand g\rtesgl

r[r;angals, M;\gfga gr\;]er atpzrlo_d Olf éodyeé’ig' (Ag_)ﬂ]%— nate group (artesunate and mefloquine) were based o
ecember ). The study include subjects thﬁe socio-economic status, tolerability and clihipee-

were smear positive fdP falciparummalaria. The sub- sentation (duration, presence of co-mobidities, giom

jects were recruited from those attending the digpa cations. treatment regimens [11.12 13
department and those admitted in the departmeGteof ’ g [11,12,13].

eral Medicine. All subjects in the study gave atten
consent for their participation. The study wasraped
by the institutional ethics committee.

Oral chloroquine (1500 mg) was given as 600 mg, stat
300 mg after 6 hrs and 300 mg daily for next 2 ways;
along with above treatment patients received desidgse

Study subjects gave a detailed history includirggdbra-  ©f Primaquine 45 mg. Intravenous infusion of chiprme
tion and intensity of fever, any associated chilligors. ~Was given in intolerant subjects at a dose of 1Gkgg
Also symptoms like headache, myalgia, cough, breatfmax 600 mg) body weight with isotonic saline oger
lessness, nausea, bleeding tendencies, dark colated hours followed by 15 mg/kg (max 900 mg) body weight
creased urine output and altered sensorium / ceipnd ~ OVer 24 hours.
were enquired. Past history of malarial infectibfgod
transfusion and treatments received were takereiaild Oral quinine was given at 600 mg three times dfaity7
History of similar illness among the family membersn ~ days. Intravenous quinine was given 20 mg/kg body
the neighborhood and information about use of ptive ~ Weight as bolus with 5% dextrose infusion over ¢ dmd
measures against mosquitoes were enquired_ then followed by maintenance dose of quinine 10 g/
body weight with 5% dextrose over 2-4 hrs every 8
Detailed physical examination including body tenaper hourly. When the patient was able to take oraliywas
ture, pulse, blood pressure, assessment of pgllondice  changed to oral quinine 600 mg at Bourly. The total
and hydration status was done. Systemic examination duration of the quinine treatment was 7 days. Iditamh
cluded abdominal examination to assess hepatoeplenoral doxycycline 100 mg twice daily for 7 days was
megaly with details like size, consistency, tendesnand  given.
surface texture were noted. Central nervous syst&spij-
ratory system and cardiovascular system were relytin Artesunate was given in dose of 2.4 mg/kg body hteig
examined for all subjects. stat with isotonic saline, next followed by 1.2 kgybody
weight after 6 hours and then 1.2 mg/kg body weight
On presentation with fever and chills, the subjeiisod  daily for 4 days. When patient was able to takelyoit
was examined for malarial parasite. Samples wergas changed to oral artesunate 50 mg, BID. In wmatdit
centrifuged at high speed in micro capillary PCWetwat  oral mefloquine 25 mg/kg body weight given in 2idad
6000 rpm for 5 -10 minutes. The buffy coat formeasw doses with 8-12 hours apart.
used to make a thin smear, stained with Leishmstais
and observed under oil immersion [9, 10]. Smeareewe Other ancillary treatments given were antipyretics
repeated every 8 to 12 hrs for the next 48 hours ifacetaminophen), intravenous 25% dextrose, intrave-
suspected cases when the first smear did not revegbys fluids and blood transfusion. The cases weke f
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lowed subsequently after discharge in the outpatiemAge Distribution

department. Maximum study subjects were in the third and fourth
decade (age group of 26 - 35 years) followed bgrodge
Results groups. This is consistent with the observatiort tha-

laria incidence is higher in young adults becauseheir

During the study period, 3230 peripheral blood smeaPutdoor activities and mobility [17].
samples from suspected subjects’ with malaria WA, . seconomic Status

examined. Amongst these 876 were positive for nalar
397 of the malaria positives were due to P. faltipa
The slide positive rate (SPR) is 27.12 % and slid
falciparum rate (SFR) 12.29 %. 345 cases (of 3B&@) t
were confirmed parasitologically and came for ragul
follow-up were taken for the study. Subjects’ dstaind
baseline characteristics like age, co-morbiditsgsnptom
characteristics and duration of hospital stay aref®wn  geggonal I ncidence

in table 1. Monsoon and post monsoon period (July to November)
N ) ) showed maximum malaria incidence in previous stidie
The numbers of positivd®. falciparum malaria cases |n the present study, malaria gradually increaseth f
gradually increased from April, peaking in Junellyland  April peaking in June - July and showed graduaky d
gradually declined in August - September. Thegjined in August - September, the reason put fodviar

commonest symptom was fever (all cases) followed byhe above high incidence is due to increased musqui
nausea with vomiting, headache followed by othess apreeding.

illustrated in the table 2. Fever, pallor and sphargaly
were the predominant signs amongst the others@gnsh Symptomatology
in the table 3. Leucocyte and Platelet count wamabin ~ More than half of the patients sought medical helme-
a fairly large number of patients. Smaller subded diately or within 10 days of symptoms. Considerable
abnormal counts. numbers (about 16%) sought medical treatment after
more than 30 days with symptoms on arrival at shisly
The commonest complications [14] observed was jaureenter. This observation can be attributed to theple
dice followed by cerebral malaria, renal impairmdnt-  reason that this hospital is referral centre (GeytiCare
poglycaemia, hepatorenal syndrome and haematologic&entre).
(DIC, pancytopenia) as summarized in table 4. Maay
tients had more than one complication. Fever and Headache
All patients presented fever (intermittent / coatos).
Treatment and response of patients with Chloroqgingp ~ This observation is consistent with other studigsiciv
doxycycline) and Artesunate group (artesunate anfnode of presentation [15]. Headache was the secome

mefloquine) as shown in table 5 and table 6. Eno]nest symptom similar to the study previously reggb
18].

About 50% of patients belonged to the middle samee
nomic group and 34% belonged to lower socioeconomic
%roup. The casual attitude to prophylaxis suggésts
reason for the higher incidence in middle socioeaain
group. The lesser incidence in upper socioeconomic
group may be due to better personal protective uneas

Discussion Altered Sensorium and Convulsions

) o ) o Altered sensorium and Convulsions was present in 8%
Since 1995 onwards there is significantly incregsiiti-  ang 29 of cerebral malaria patients respectivety \&as

dence of malaria in Mandya District as per repiisn  comparable with the earlier study [15, 16].
District health office (DHO). Also there is an irase in

the number of falciparum malaria cases. In thegmes Bleeding and Jaundice
study 3230 suspected cases of malaria were exarbined Bleeding was present as melena in a small number
peripheral blood smear, 876 were confirmed and 39(2%) of P. falciparum malaria. Jaundice associated

were falciparum malaria. with vomiting was a significant symptom in many
(16%) patients with fever of 10 days as reportedan
Sex Distribution lier studies [15,18].

Falciparum malaria was profound in males than female

similar to the findings of other studies [15, 1Bhe rea- SIgNS _ _ _
sons put forward for this difference is higher esqre of ~ Fever, splenomegaly and anaemia described asassi-cl
adult males to risk of malaria, because of the cortéic- cal triad of malaria were the commonest findingghis

tivities of the males and females are better ctbttran ~ Study. Mild to moderate splenomegaly with firm dens
males. tency was observed. Most cases of splenomegalyasad
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sociated mild hepatomegaly. Anaemia was present inine and 76.6% responded to artesunate. The unieompl

64% of the patients as shown in the table 9 asobrilee
signs of the clinical triad of malaria.
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catedP. falciparummalaria patients (22%) who rece-ived

Table 2. Symptom analysis in patients with plasmodium fal-

Table 1. Characteristics of 345 falciparum malaria pa- ciparum malaria

tients in our rural tertiary care hospital duringpfil 2001

to December 2010. S.N. Symptoms No. of
Patients %
Characteristics Patients Percentage 1 Fever 345 100
(n=349 (%) 2 Nausea & Vomiting 193 56
Sex 3 Abdominal pain 110 32
Male 224 64.93 4 Headache 145 42
Female , 121 35.07 5 Myalgia and malaise 90 26
Treatment modality 6 Cough 69 20
In patient treatment 280 81.15 7 Jaundice 55 16
Outpatient treatment 94 27.25 8 Dark colored urine 41 12
Age groups in years :
18 . 95 83 24 9 Apdommal mass 41 12
10 Diarrhea 35 10
26 - 35 89 26 .
11 Altered sensorium 28 8
36 — 45 83 24 1 A Isi 7 5
46 — 55 62 18 onvulsions
56 — 65 14 4 13 Decreaged urine output 7 2
66 — 75 14 4 14 Urtecz?\rla 7 2
Comorbidity 15 Bleeding 7 2
Diabetes 26 8 . . .
Hypertension 20 5 fT;a\t_)Ie 3. Comlmpn signs observed in our Plasmodium
Ischemic heart disease 5 2 alciparum malaria patients.
E(())vfllo Economic Status 117 34 Signs Features No. of Per-
Middle 193 56 Patients ?;Stage
Upper 3% 10 Fever 311 90
Preventive measure taken in the socio economiosstat
Low 28 8 Pallor 269 78
Middle 69 20 Splenomegaly 248 72
Upper 14 4
Duration of symptoms in days Hepatomegaly 90 26
Icterus 62 18
1-5 131 38 .
6-10 76 22 Altered sensorium 4 8
11-15 76 22 Urtecaria 1 2
16 — 20 7 2 Size Mild  Splenomegaly 131 38
21-25 0 0 (1-3 cm)
26 — 30 0 0 Moderate 110 32
> 30 55 16 ép';?cnnjgnega'y
Duration of hospital stay (days) -
1-2 94 27 (S>e¥i:§) Splenomegaly7 2
3-5 179 52 .
610 72 21 Consistency  Soft 35 10
- Firm 213 62
Tenderness  Present 28 8
Total leucocyte count Absent 220 64

Total leucocyte count was in normal limits in mayoof the
patients with fewer cases of leucocytosis in theil anti
malarial treatment without antibiotics. Leucopewas pre-
sent in very few and those with cerebral malarishasvn in
the table 9.

Out come and mortality
Out of 282 uncomplicated cases of P. falciparumana|
12.8% responded to chloroquine, 10.6% respondegiito

564

artesunate as second line of treatment respondiedl 2@
complicated cases of malaria were treated withsarnate
(60) and quinine (65). 4% mortality was observedhis
study, i.e. 14 among the complicated P. falciparat
laria patients (9 in IV Quinine group and 5 in I\ftésu-
nate group). Hyper parasitaemia, multiorgan fajlimg

poglycaemia and delay in seeking treatment may have

probably added to the increase risk of mortality.
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Table 4. Complications of plasmodium falciparum malaria atveel in our study

Sl. No Complications No. of Patients Percentage (%)
1 Jaundice 62 18
2 Cerebral malaria 28 8
3 Renal impairment 21 6
4 Hepatorenal syndrome 14 4
5 Haematological 7 2
6 Hypoglycaemia 14 4
Table 5. Treatment given to Plasmodium falciparum malariades.
Sl. No. Drugs Route of Administration  No. of Patiets Total Percentage (%)
1 Chloroquine + Primaquine Oral 54 84 20
Injection 30
2 Quinine + doxycycline Oral 57 109 27
Injection 52
3 Artesunate + mefloquine Oral 137 214 53
Injection 77
Flow chart showing treatment received in the study group patients
I Toral catinrte r325y |
P Total p G4 | )
IMI 15 patients were resistant to chloroquine
and treated with oral artesunate™
i
20 patients 44 patients treated
treated with with oral chloroquine | — > [ 15 intolerant patients** |
oral artesunate (14+15+15) |
[ Total inpatients 280 ) |
30 patients | ‘
treated with oral | 14 intolerant patients** |
quinine (16 + 14) e W
155 patients 125 patients
(Uncomplicated) (Complicated) |
‘l’ \1' 60 patients 63 patients
101 patients 54 patients (42+18) (52+13)
(66+35) (14 +10+ 30)
35 patients 66 pati 14p s 10 pati 30 patients 42 patients 18 patients 13 patients 52 patients
treated with treated with treated with treated with treated with treated with treated with treated with treated with
IV artesunate oral artesunate Oral quinine Oral CE‘:S:;‘I‘-"“' v "-'(";189_“1’_"[)‘-“‘19 IV artesunate oral artesunate oral quinine IV quinine
Note ) . A 6 patients were resistant 12 patients were 6 patients died in 9 patients died in
tfhlomq“mf resistant patients to chloroquine and resistant to chloroquine Artesunate received Quinine  received
“*Cl-llomqume intolerant patients treated with oral and treated with oral group *** group ***
Died artesunate * artesunate *
Table 6. The treatment received and response by plasmodilzipdrum malarial patients
Drugs No. of patients received Recovered % Not recovered %
of recovered of not recovered
Chloroquine group 84 36 43.0 48 (30*+18**) 57.0
Quinine group 109 86 79.0 23(14*+9***) 21.0
Artesunate group 214 209 98.0 Sk 2.0

*Patients retreated with artesunate for drug indd@®mplications; **Chloroquine resistant patienteawreceived artesunate

*** Died Patients.

Biomed Res- India 2015 Volume 26 Issue 3

565



References

10.

11.

12.

13.

14.

15.

16.

56¢€

Klaske Vliegenthart-Jongbloed, Mariana de Men-
donca Melo, Marlies E van Wolfswinkel, Rob Koe-
lewijn, Jaap J van Hellemond and Perry JJ van Gen-
deren. Severity of imported malaria: protectiveseff
of taking malaria chemoprophylaxis. Malaria Journa
2013: 12: 265.

Wellens TE, Miller LH: Two worlds of malaria. New
England Journal of Medicine 2003; 349: 1496-1498.
André V. Lomar, Jose E. Vidal, Frederico P. Lomar,

17.

(18.

Ravishankar/Mohan/Ramesh/Dayananda

Beljaev AE, Sharma GK, Brohult JA, Haque MA.
Studies on the detection of malaria at primary tieal
centres. Part Il. Age and sex composition of pasien
subjected to blood examination in passive case de-
tection. Indian Journal of Malariology 1986; (1p-1
25.

Mehta SR, Naidur G, Chander V, Singh IP, Joshi S,
Ahuja RC. Falciparum malaria: Present day problem.
An experience with 424 cases. J Assoc Phys India
1989; 37: 264-266.

Carmen Valente Barbas, Gustavo Janot de Matos arfgorespondence to:

Marcos Boulos. Acute Respiratory Distress Syn-

drome Due to Vivax Malaria: Case Report and Lit-Dayananda G _
erature Review. The Brazilian Journal of InfectiousDepartment of Physiology

Diseases 2005; 9 (5): 425-430.
WHO:
World Health Organization, 2008.

Nicholas J. white Chapter 61: Manson’s tropical dis
eases, 2Dedition, ELBS 1996; 1087-1164.

Cyrus Daneshvar, Timothy M. E. Davis, Janet Cox-
Singh, Mohammad Zakri Rafa’ee, Siti Khatijah Za-
karia, Paul C. S. Divis, and Balbir Singh. Clinical
and Laboratory Features of Human Plasmodium

knowlesi Infection. Clinical Infectious Diseases
2009; 49: 852- 860.
CDC. 2015. Parasites and Health: Malaria,

http://dpd.cdc.gov/dpdx/HTML/Frames/M-
R/Malaria/body_Malaria_page2.htm

Park K. Park’s text book of preventive and social
medicine 18 edition. Chapter 5, Banasidas Bhanot,
1997; 188-201.

Bhattacharya PK, Bhattacharya R, Bhattacharya R,
Bhattacharya U, Pathak S, Mukherjee D. Malaria di-
agnosis from Buffy coat thin smear stained by
leishman stains BMJ Rapid response, 9 August 2008.
DK Mendiratta, K Bhutada, R Narang, P Narang.
Evaluation of different methods for diagnosis of P.
falciparum malaria. Indian Journal of Medical Mi-
crobiology 2006; 24 (1): 49-51.

Guidelines for diagnosis and treatment of malaria.
National vector borne disease control program.
2009; 1-18.

Guidelines for treatment of malaria. World health
organization. Switzerland 2010, 1-211.

National drug policy on malaria. Ministry of health
and family welfare, directorate of NVBDCP 2008
Agarwal AK, Yadav P. severe and complicated ma-
laria. Association of physician in India. Jypee020
33-45.

Murthy GL, Sahay RK, Srinivasan VR, Upadhaya
AC, Shantaram V, Gayatri K. Clinical Profile of fal
ciparum malaria in tertiary care hospital. Jourafl
Indian Medical Association 2000; 98 (4): 162-169.
Shukla MM, Singh N, Singh MP, Tejwani BM, Sri-
vastava DK, Sharma VP. Cerebral malaria in Ja-
balpur, India. Indian Journal of Malariology 1995;
32 (2); 70-75.

BGS Global Institute of Medical Sciences
International travel and health. Geneva:Bengaluru 560060, Karnataka
India

Biomed Res- India 2015 V@t Issue 3



