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ABSTRACT 

Malaria treatment obviously depends on 

the type of infection. Patients with P. 

falciparum malaria should be evaluated 

thoroughly in view of potential 

seriousness of the disease and possibility 

of resistance to anti malarial drugs. P. 

vivax: Only Chloroquine 25 mg/kg + 

Primaquine for 14 days. P. 

falciparum: Treat depending on severity 

& sensitivity; in most countries, 

artimisinin based combination therapy is 

recommended by the authorities. 

Primaquine as gametocytocidal is 

also recommended to prevent spread. 

Mixed infections: Blood schizonticides as 

for P. falciparum and Primaquine as 

for P. vivax. Severity of infection: All 

patients with malaria should be carefully 

and thoroughly assessed for 

complications of malaria. Acute, life-

threatening complications occur only 

in P. falciparum malaria. Malaria is 

probably the only disease of its kind that 

can be easily treated in just 3 days, yet if 

the diagnosis and proper treatment are 

delayed, it can kill the patient very 

quickly and easily. All cases of severe 

malaria should be presumed to have P. 

falciparum malaria or treated as such. 

If there is any uncertainty about the 

drug sensitivity of the parasite, it is safer 

to treat these cases as chloroquine 

resistant malaria with drugs like quinine 

or artemisinin. All cases of severe 

malaria should be admitted to the 

hospital for proper evaluation, treatment 

and monitoring. All cases of severe 

malaria should be treated with injectable 

antimalarials (quinine, artemisinin 

derivatives) so as to ensure adequate 

absorption and plasma drug levels. Once 

the patient is able to take oral 

medications, artimisinin combination 

therapy must be used as per 

recommendations. All associated 

conditions should be carefully assessed 

and treated. 

Keywords: Malaria, Treatment, drug and patients. 

INTRODUCTION 

Treatment of malaria is also dependent 

on host factors. Patient’s age and weight 

should be recorded so as to administer 

adequate doses of anti malarial drugs 

[1]. Functional capacity independent, 

dependent, bed ridden etc. All patients 

with severe prostration and who are 

looking ill should be admitted to a 

hospital and monitored. Patients with 

nausea and vomiting should be given 

anti emetic drugs to ensure adequate 

treatment. While high-grade fever 

frequently stimulates vomiting, this may 

be further aggravated by anti malarial 

drugs. Therefore it is better to avoid 

administration of oral antimalarials at 

the height of fever. One can wait for the 

fever to subside before taking the drugs. 

If the patient vomits within one hour of 

taking the anti malarial drugs, the same 

should be re-administered. In case of 

persistent vomiting, patient should be 

admitted and vomiting should be 

controlled with parenteral anti emetics. 

Parenteral anti malarials are needed only 

in cases of severe malaria or 

uncontrolled vomiting. Adequate 

hydration should be ensured [2]. 

Associated conditions/ 

diseases: Treatment of malaria may 

have to be modified due to certain 

associated conditions/ diseases. 

Therefore, all such should be carefully 

assessed before starting the patient on 

anti malarial treatment. 

Pregnancy: Treatment of malaria in 

pregnancy may prove to be difficult due 

to contra indication for use of certain 

antimalarials. Chloroquine can be used 

safely in all trimesters of pregnancy. 

Artemisinin is not shown to have any 

deleterious effects on the fetus in 
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animal studies; however, it is not yet 

recommended for routine use in the 

first trimester, but can be safely used in 

the second and third trimesters. Quinine 

can be used in pregnancy, but one 

should be watchful about hypoglycemia. 

Whereas mefloquine is contraindicated 

in the first trimester of pregnancy, 

pyrimethamine/ sulphadoxine is 

contraindicated in the first and last 

trimesters. Halofantrine, tetracycline 

and doxycycline are absolutely contra 

indicated in pregnancy. Primaquine is 

also contra indicated in pregnancy, and 

therefore pregnant women with P. 

vivax malaria should be started on 500 

mg of chloroquine weekly as 

suppressive chemoprophylaxis against 

relapse of malaria.  

Epilepsy: Malaria as well as anti 

malarials can trigger convulsions. 

Mefloquine is better avoided in these 

patients.   

Cardiac disease: High-grade fever of 

malaria can exacerbate left ventricular 

failure and therefore, in all such 

patients energetic management of 

malaria is called for. Fever should be 

controlled with anti-pyretics and tepid 

sponging. Chloroquine, artemisinin, 

pyrimethamine/ sulphadoxine, 

tetracyclines and primaquine can be 

safely used in these patients. Quinine 

can also be used carefully. Mefloquine 

and halofantrine are better avoided in 

patients with known cardiac illness.   

Hepatic insufficiency: None of the 

antimalarial drugs have any direct 

hepatotoxic effect. However, 

chloroquine is not advisable in patients 

with severe hepatic insufficiency.  

Renal failure: The initial dose of 

antimalarial drugs need not be reduced 

in patients with renal failure. However, 

if the patient requires parenteral 

antimalarials even after three days and 

continues to be sick, then the dose can 

be reduced by one third to half of usual 

dose.   

Dermatitis: Concomitant use of 

chloroquine with gold salts and phenyl 

butazone should be avoided because all 

the three can cause dermatitis [3]. 

Modes of Treatment: Two important 

concepts in the treatment of malaria are 

suppressive and radical treatments. 

Suppressive treatment: The symptoms 

of malaria can be alleviated by 

suppressing the erythrocytic stage of 

the parasitic development. Suppressive 

therapy involves administration of 

appropriate blood schizonticidal drugs. 

In all cases of non-falciparum malaria (P. 

vivax, P. ovale, P. malariae and P. 

knowlesi), it involves administration of 

chloroquine. 

Presumptive treatment for malaria 

involves administration of blood 

schizonticidal drugs, such as 

chloroquine, to suspected cases of 

malaria, followed by full treatment after 

confirmation. This strategy has been 

abandoned in recent years. NVBDCP-

India now recommends first loading 

dose of chloroquine only for those areas 

where neither microscopy nor RDTs are 

available within 24 hours [4]. 

Radical treatment: Radical treatment is 

administration of primaquine to all 

confirmed cases of malaria. 

In P. vivax malaria, 2 weeks’ therapy 

with primaquine completely cures the 

infection in the host by its tissue 

schizonticidal activity and thereby 

prevents relapses. In P. 

falciparum malaria, a single dose of 

primaquine destroys the gametocytes, 

thereby prevents the spread of the 

infection into the mosquito. Therefore, 

administration of primaquine is a must 

in ALL proven cases of malaria, (a two 

weeks’ course in P. vivax malaria and a 

single dose in P. falciparum malaria). 

All cases of P. vivax malaria and 

uncomplicated cases of P. 

falciparum malaria are treated with oral 

drugs. Chloroquine is the ONLY drug 

used for P. vivax malaria, because 

resistance to chloroquine in P. 

vivax malaria is almost unknown in 

most countries. In most parts of the 

world, P. falciparum is resistant to 

chloroquine, and the recommended 

treatment is artemisinin bases 

combinations. Primaquine should be 

used in P. vivax and P. ovale malaria 

for eradicating the persisting liver forms 

and in P. falciparum malaria to destroy 

the gametocytes, so as to prevent the 

spread of infection [5]. 

 



http://www.inosr.net/inosr-applied-sciences/                                                                                                                        
Kufour 

INOSR APPLIED SCIENCES 5(1): 14-25, 2019.  

16 
 

Table 1: Scheme for the treatment of uncomplicated malaria  

Treatment of Malaria – Summary 

Type of infection Suppressive Treatment Radical 

Treatment 

P. vivax and P. 

Ovale 

Chloroquine 25 mg of salt/kg over 36-

48 hours 

Primaquine for 

14 days. 

P. 

malariae and P. 

Knowlesi 

Chloroquine 25 mg of salt/kg over 36-

48 hours 

None 

P. falciparum Treatment depends on severity and 

sensitivity Artesunate+Pyrimethamine-

sulphadoxine or other ACTs, OR 

Quinine plus tetracycline 

Primaquine 

0.75mg/kg in 

single dose as 

gametocytocidal 

Mixed (P. vivax + 

P. falciparum) 

ACT as for P. Falciparum Primaquine as 

for P. vivax 

Treatment of P. vivax, P. ovale, P. malariae and P. knowlesi Infections 

 

P. vivax, the second most important 

species causing human malaria, 

accounts for about 40% of malaria cases 

worldwide and is the dominant malaria 

species outside Africa. It is prevalent in 

endemic areas in the Middle East, Asia, 

Oceania and Central and South America. 

In Africa, it is rare except in the Horn 

and it is almost absent in West Africa. 

The other two human malaria parasite 

species P. malariae and P. ovale are 

generally less prevalent but are 

distributed worldwide, especially in the 

tropical areas of Africa. P. knowlesi is 

being increasingly reported from SE Asia 

region [6]. 

Treatment of clinical infection 

P. vivax is generally very sensitive to 

chloroquine, although resistance is 

prevalent and increasing in some areas, 

notably Oceania, (Irian Jaya, Myanmar, 

Papua New Guinea and Vanuatu), 

Indonesia and Peru. Resistance to 

pyrimethamine has increased rapidly in 

some areas, and sulfadoxine-

pyrimethamine is consequently 

ineffective. P. vivax is sensitive to all 

the other antimalarial drugs; it is more 

sensitive than P. falciparum to the 

artemisinin derivatives, and slightly less 

sensitive to mefloquine (although 

mefloquine is still effective). However, 

artesunate + sulfadoxine-pyrimethamine 

may not be effective against P. vivax in 

many areas owing to the resistance to 

pyrimethamine [1]. 

 

 

Both P. ovale and P. malariae are 

regarded as very sensitive to 

chloroquine, although there is a single 

recent report of chloroquine resistance 

in P. malariae. These species are also 

susceptible to amodiaquine, mefloquine 

and the artemisinin derivatives. P. 

knowlesi is sensitive to chloroquine, 

quinine, mefloquine and other 

conventional antimalarials. As P. 

knowlesi has no hypnozoites, 

primaquine is not necessary for its 

treatment. Therefore, the treatment of 

uncomplicated P. knowlesi infection is 

similar to P. malariae (i.e., chlorquine 

without primaquine). Severe infections 

due to P. knowlesi, should be treated as 

for severe P. falciparum infections, 

with artemisinin derivatives or quinine 

[1]. 

Prevention of relapses 

P. vivax and P. ovale form 

hypnozoites, parasite stages in the liver 

that can result in multiple relapses of 

infection, weeks to months after the 

primary infection. Therefore, treatment 

of P. vivax and P. ovale infections 

should be aimed at curing both the 

blood stage and the liver stage 

infections, and thereby preventing both 

relapse and recrudescence. The only 

drugs with significant activity against 

the hypnozoites are the 8-

aminoquinolines like primaquine. A 

combination of chloroquine + 
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primaquine will therefore 

provide radical cure [2]. 

The frequency and pattern of relapses 

vary geographically. Whereas 50–60% 

of P. vivax infections in South- East 

Asia relapse, the frequency is lower in 

Indonesia (30%) and the Indian 

subcontinent (15–20%). Some P. 

vivax infections in the Korean peninsula 

have an incubation period of nearly one 

year. It appears that the total dose of 8-

aminoquinoline given is the main 

determinant of curative efficacy against 

liver-stage infection. There is no 

evidence that the short courses of 

primaquine widely recommended (such 

as 5-day regimens) have any efficacy. 

Primaquine should be given for 14 days. 

The usual adult oral dose is 15 mg base 

(0.25 mg/kg bw per day) but in South-

East Asia, particularly Indonesia, and in 

Oceania, higher doses (0.5 mg base/kg 

bw per day) are required. Primaquine 

causes abdominal discomfort when 

taken on an empty stomach; it should 

always be taken with food [1]. 

In low-transmission areas, the benefits 

of deploying primaquine are considered 

to exceed the risks, but in areas of 

sustained high transmission (such as on 

the island of New Guinea), P. 

vivax infection is very frequent, 

immunity is acquired, and the risks of 

widespread deployment of primaquine 

are considered to outweigh the benefits 

[1]. 

Primaquine is an oxidant and causes 

variable haemolysis in G6PD-

deficient individuals. As primaquine is 

is eliminated rapidly, haemolysis is self-

limiting provided no further medicine is 

taken. Screening for G6PD deficiency is 

not generally available outside 

hospitals, although rapid tests are under 

development. If a patient is known to be 

severely G6PD deficient, then 

primaquine should not be given. For the 

majority of patients with mild variants 

of the deficiency, primaquine should be 

given in a dose of 0.75 mg base/kg bw 

once a week for 8 weeks. If significant 

haemolysis occurs on treatment, then 

primaquine should be stopped. 

Treatment of P. vivax and P. 

ovale infections: 

Chloroquine 25 mg base/kg bw divided 

over 3 days, combined with primaquine 

0.25 mg base/kg bw, taken with food 

once daily for 14 days is the treatment 

of choice for chloroquine-sensitive 

infections. In Oceania and South-East 

Asia the dose of primaquine should be 

0.5 mg/kg bw. 

 

Table 2: Treatment of Uncomplicated P. vivax, P. ovale, P. malariae and P. 

knowlesi Infections [5] 

Age 

in 

years 

Dose of Chloroquine (as base) 

(Each 250 mg tablet contains 150 mg base and 

each 5 ml of suspension contains 50 mg base) 

Dose of 

Primaquine 

Once a day for 

14 days 

(P. 

vivax and P. 

ovale only) 

1
st

 dose* 

(Tab) 

2
nd

 dose 

(Tab) 

3
rd

 dose 

(Tab) 

4
th

 dose 

(Tab) 

0-1 75 mg (½) 37.5 mg 

(¼) 

37.5 mg 

(¼) 

37.5 mg 

(¼) 

Nil 

1-5 150 mg 

(1) 

75 mg 

(½) 

75 mg 

(½) 

75 mg 

(½) 

2.5 mg 

5-9 300 mg 

(2) 

150 mg 

(1) 

150 mg 

(1) 

150 mg 

(1) 

5 mg 

9-14 450 mg 

(3) 

225 mg 

(1½) 

225 mg 

(1½) 

225 mg 

(1½) 

10 mg 

>14 600 mg 

(4) 

300 mg 

(2) 

300 mg 

(2) 

300 mg 

(2) 

15 mg 

https://malariasite.com/primaquine/#g6pd
https://malariasite.com/primaquine/#g6pd
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*1
st

 dose of chloroquine should always be larger to obtain sufficient blood levels, in 

view of large volume of distribution. 

For chloroquine-resistant vivax 

malaria, Amodiaquine (30 mg base/kg 

bw divided over 3 days as 10 mg/kg bw 

single daily doses) combined with 

primaquine should be given. Where ACT 

has been adopted as the first-line 

treatment for P. falciparum malaria, it 

may also be used for P. vivax malaria in 

combination with primaquine for radical 

cure. Artesunate + sulfadoxine-

pyrimethamine is the exception as it will 

not be effective against P. vivax in 

many places. 

P. malariae and uncomplicated P. 

knowlesi should be treated with the 

standard regimen of chloroquine as for 

vivax malaria, but it does not require 

radical cure with primaquine as no 

hypnozoites are formed in infection 

with this species. 

 

Table 3: Dose 

spacing for 

chloroquine 

1
st

 dose 2
nd

 dose 3
rd

 dose 4
th

 dose 

If the patient comes 

in the morning and 

treatment can be 

started by mid-day 

Stat. After 6 

hours 

After 24 

hours 

After 48 

hours 

If the patient comes 

in the afternoon and 

treatment is started 

by evening 

Stat After 12 

hours 

After 24 

hours 

After 36 

hours 

If the patient is 

coming from a far off 

place and /or if the 

MP test report is 

available only next 

day 

Stat (as 

presumptive) 

2
nd

 and 3
rd

 doses 

together after 24 hours 

After 48 

hours 

 

Parenteral Chloroquine: Parenteral 

chloroquine (rarely needed these days) 

may be needed in patients with drug 

sensitive malaria with persistent 

vomiting. It should never be used as a 

bolus injection. 

Treatment of Uncomplicated P. 

falciparum Malaria 

Treatment of P. falciparum malaria 

depends on the severity of infection, 

status of the host and drug sensitivity 

pattern in the locality. In view of the 

potential seriousness of the infection 

and synergistic toxicity of antimalarial 

drugs, the drugs should be properly 

chosen right at the start of the 

treatment; changing the drugs or adding 

the drugs half-way through the 

treatment only complicates the issue 

and adds to the adverse effects of 

treatment. 

Uncomplicated malaria is defined as 

symptomatic malaria without signs of 

severity or evidence of vital organ 

dysfunction. Uncomplicated P. 

falciparum infection should be treated 

according to the sensitivity of the 

parasite at the area of acquiring the 

infection. To counter the threat of 

resistance of P. falciparum to 

monotherapies, and to improve 

treatment outcome, combinations of 

antimalarials are now recommended by 

WHO for the treatment of falciparum 

malaria. Two or more blood 

schizontocidal drugs with independent 

modes of action and thus unrelated 

biochemical targets in the parasite are 

used and at present Artemisinin 

Combinations (ACTs) are the 

recommended treatments for 

uncomplicated falciparum malaria. 
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Artemisinin-based Combination 

Therapy (ACT) 

Artemisinin and its derivatives 

(artesunate, artemether, artemotil, 

dihydroartemisinin) produce rapid 

clearance of parasitaemia and rapid 

resolution of symptoms. They reduce 

parasite numbers by a factor of 

approximately 10 000 in each asexual 

cycle, which is more than other current 

antimalarials (which reduce parasite 

numbers 100- to 1000-fold per cycle). 

Artemisinin and its derivatives are 

eliminated rapidly. When given in 

combination with rapidly eliminated 

compounds (tetracyclines, clindamycin), 

a 7-day course of treatment with an 

artemisinin compound is required; but 

when given in combination with slowly 

eliminated antimalarials, shorter 

courses of treatment (3 days) are 

effective. Non-artemisinin based 

combinations (non-ACTs) include 

sulfadoxine–pyrimethamine with 

chloroquine (SP+CQ) or amodiaquine 

(SP+AQ). However, the prevailing high 

levels of resistance have compromised 

the efficacy of these combinations. 

There is no convincing evidence that 

SP+CQ provides any additional benefit 

over SP, so this combination is not 

recommended. The choice of ACT in a 

country or region is based on the level 

of resistance of the partner medicine in 

the combination. In areas of multidrug 

resistance (South-East Asia), artesunate 

+mefloquine or artemether-lumefantrine 

is recommended, while in Africa, 

artemether-lumefantrine, artesunate + 

amodiaquine or artesunate + 

sulfadoxine-pyrimethamine can be used. 

Amodiaquine + sulfadoxine-

pyrimethamine may be considered as an 

interim option in situations where ACTs 

cannot be made available. The National 

Vector Borne Disease Control 

Programme (NVBDCP) of India 

recommends Artesunate + SP and 

Primaquine (0.75mg/kg as single dose 

on the second day; not to be given in 

pregnancy) as the first line treatment for 

all cases of P. falciparum malaria.

Artesunate + Sulfadoxine–

Pyrimethamine 

This is currently available as separate 

scored tablets containing 50 mg or 

200mg of artesunate, and tablets 

containing 500 mg of sulfadoxine and 

25 mg of pyrimethamine. The total 

recommended treatment is 4 mg/kg bw 

of artesunate given once a day for 3 

days and a single administration of 

sulfadoxine+pyrimethamine (25/1.25 

mg base/kg bw) on day 1. This 

combination is sufficiently efficacious 

only where 28-day cure rates with 

sulfadoxine–pyrimethamine alone 

exceed 80%. 

 

 

Table 4: Global Deployment of Artemisinin Combination Therapy [6] 

ACT Countries 

Using 

Failure Status 

Artemether+Lumefantrine 56 (Africa, SE 

Asia, Brazil, 

Venezuela) 

0.8%-

13% 

No more in 

Cambodia 

Artesunate+Amodiaquine 27 (Africa, Viet 

Nam, 

Indonesia) 

>10% Used only in 

countries with 

failure rate 

<10% 

Artesunate+Mefloquine 8 (S America, 

SE Asia) 

<10%  

Artesunate+Sulfa-

Pyrimethamine 

11 (India, 

Middle east) 

0-1.5% No more used 

in NE India 

Dihydroartemisinin+Piperaquine 8 (China, SE 

Asia) 

<10%  
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Table 5: Dosing of Artesunate + Sulfadoxine–Pyrimethamine 

 

Directorate of NVBDCP. National Drug Policy on Mal 

o NVBDCP recommends ASP as the ACT of choice for treating P. falciparum malaria 

all across India. 

o NVBDCP also recommends single dose of primaquine (0.75mg/kg) on Day 2 for all 

cases of P. falciparum malaria. 

o Under the NVBDCP, Artesunate + Sulfadoxine–pyrimethamine kits are available for 

free at all the PHCs. 

 

Dose of Primaquine (Single dose, mg; on Day 2) 

Age (yrs) 0-1 1-5 5-9 9-14 >14 

Dose (mg, once on Day 2) Nil 7.5 15 30 45 

 

Artesunate + Amodiaquine 

This is currently available as separate 

scored tablets containing 50 mg of 

artesunate and 153 mg base of 

amodiaquine, respectively. Co-

formulated tablets are under 

development. The total recommended 

treatment is 4 mg/kg bw of artesunate 

and 10 mg base/kg bw of amodiaquine 

given once a day for 3 days. This 

combination is sufficiently efficacious 

only where 28-day cure rates with 

amodiaquine monotherapy exceed 80%. 

 

 

Table 6: Dose of Artesunate + Amodiaquine 

Age Dose 

5-11 months HALF tablet of each once daily for 3 days 

≥1-6 ONE tablet of each once daily for 3 days 

≥7-13 TWO tablets of each once daily for 3 days 

>13 FOUR tablets of each once daily for 3 days 

https://i0.wp.com/www.malariasite.com/wp-content/uploads/2015/02/aspdose.jpg?ssl=1
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Artesunate + Mefloquine 

This is currently available as separate 

scored tablets containing 50 mg of 

artesunate and 250 mg base of 

mefloquine, respectively. Co-formulated 

tablets are under development but are 

not available at present. The total 

recommended treatment is 4 mg/kg bw 

of artesunate given once a day for 3 

days and 25 mg base/kg bw of 

mefloquine usually split over 2 or 3 

days. 

Table 7: Dose of Artesunate + Mefloquine [1] 

Age Dose of Artesunate 

(50mg) Tablet 

Dose of Mefloquine (250mg) Tablet 

5-11 

months 

HALF tablet once daily for 

3 days 

HALF tablet on second day 

≥1-6 years ONE tablet once daily for 

3 days 

ONE tablet on second day 

≥7-13 

years 

TWO tablets once daily 

for 3 days 

TWO tablets on second day, ONE 

tablet on third day 

>13 years FOUR tablets once daily 

for 3 days 

FOUR tablets on second day, TWO 

tablets on third day 

 

Mefloquine is associated with an 

increased incidence of nausea, vomiting, 

dizziness, dysphoria and sleep 

disturbance in clinical trials, but these 

are seldom debilitating and in general 

has been well tolerated. 

Artemether-Lumefantrine 

This is currently available as co-

formulated tablets containing 20 mg of 

artemether and 120 mg of lumefantrine. 

The total recommended treatment is a 6-

dose regimen of artemether-

lumefantrine twice a day for 3 days [1]. 

Table 8:Dose of Artemether + Lumefantrine Tablets[1] 

Weight (kgs) Age (years) Dose (No. of 20/120mg tablet) Twice daily 

for 3 days 

5-14 <3 20/120 (1 tablet) 

15-24 ≥3-8 40/240 (2 tablets) 

25-34 ≥9-14 60/360 (3 tablets) 

>35 >14 80/480 (4 tablets) 

[Commercial packs containing 80mg artemether and 480 mg lumefantrine in a single 

pill are also available; the adult dose is one such tablet per day for 3 days] 

Treatment in Pregnancy 

The antimalarials considered safe in the 

first trimester of pregnancy are quinine, 

chloroquine, proguanil, pyrimethamine 

and sulfadoxine–pyrimethamine. Of 

these, quinine remains the most 

effective and can be used in all 

trimesters of pregnancy including the 

first trimester [1]. 

There is increasing experience with 

artemisinin derivatives in the second 

and third trimesters and there have 

been no adverse effects on the mother 

or fetus. Therefore, artemisinin 

derivatives can be used to treat 

uncomplicated falciparum malaria in the 

second and third trimesters of 

pregnancy, but should not be the first 

choice in the first trimester. Mefloquine 

has been associated with an increased 

risk of stillbirth. Sulfadoxine–

pyrimethamine is safe but may be 

ineffective in many areas because of 

increasing resistance. Clindamycin is 
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also safe, but both medicines 

(clindamycin and the artemisinin 

partner) must be given for 7 days. 

Primaquine and tetracyclines should not 

be used in pregnancy. Amodiaquine, 

chlorproguanil-dapsone, halofantrine, 

lumefantrine and piperaquine have not 

been evaluated sufficiently to permit 

positive recommendations.[1] The 

NVDCP in India does not recommend 

artemisinin compounds in any trimester 

of pregnancy [2]. 

 

Table 9:Recommendations for Treatment of Uncomplicated P. falciparum Malaria 

in Pregnancy [1,2] 

First trimester Quinine + Clindamycin for 7 days. 

Second and 

third trimesters 

ACT known to be effective in the country/region or artesunate 

+ clindamycin to be given for 7 days or quinine + clindamycin 

to be given for 7 days. 

 

Lactating wome: Tetracyclines are 

contraindicated because of their effect 

on the infant’s bones and teeth. 

For infants and young children, ACTs 

should be the first-line treatment. 

For travellers returning to non-

endemic countries, WHO recommends 

any of the following: Atovaquone–

proguanil (15/6 mg/kg; usual adult 

dose, 4 tablets once a day for 3 days) 

Artemether–lumefantrine (adult dose, 4 

tablets twice a day for 3 days) 

Quinine (10 mg salt/kg bw every 8 h) + 

doxycycline (3.5 mg/kg bw once a day) 

or clindamycin (10 mg/kg bw twice a 

day); all drugs to be given for 7 days 

Treatment of Severe Malaria 

Plasmodium falciparum malaria is the 

cause of most of the mortality and 

morbidity in malaria, although, 

rarely, P. vivax or P. ovale also 

produce serious complications, 

debilitating relapses, and even death. 

Severe malaria is a medical emergency 

and may rapidly progress to death 

without prompt and appropriate 

treatment. The main objective of the 

treatment of severe malaria is to prevent 

the patient from dying; prevention of 

recrudescence, transmission or 

emergence of resistance and prevention 

of disabilities are secondary objectives. 

The mortality of untreated severe 

malaria can be 100%, but with 

antimalarial treatment, the overall 

mortality falls to 15–20%[1] .As death 

from severe malaria can occur within 

hours of admission to hospital or clinic, 

it is essential that therapeutic 

concentrations of antimalarial drugs are 

achieved as soon as possible[1] with 

intravenous antimalarials. Further, 

gastrointestinal intolerance and erratic 

intestinal absorption make the oral 

route of administration unreliable in 

these patients [2]. As resistance to 

antimalarial drugs can complicate 

matters further, proper choice of 

antimalarials to start the treatment is of 

utmost importance; changing the drugs 

or adding of drugs half-way through the 

treatment only complicates the issue 

and adds to the adverse effects of 

treatment. Management of severe 

malaria comprises four main areas: 

clinical assessment of the patient, 

specific antimalarial treatment (regimen, 

follow-on treatment, pre-referral 

treatment, artimisinin, 

quinine/quinidine), adjunctive therapy 

and supportive care [1]. 

Clinical assessment 

A detailed clinical examination should 

be conducted, with particular note of 

the level of consciousness (the Glasgow 

coma scale is suitable for adults, and 

the simple Blantyre modification or 

children’s Glasgow coma scale for 

children). The airway should be secured 

in unconscious patients and breathing 

and circulation assessed. Body weight of 

the patient should be measured or 

estimated so as to calculate the dose of 

antimalarial drugs and fluids. An 

intravenous cannula should be inserted 

and blood should be taken for cross-

match, full blood count, platelet count, 

clotting studies, blood culture and full 

biochemistry; immediate measurements 

of blood glucose (stick test), 

haematocrit/haemoglobin, parasitaemia 

and, in adults, renal function should 
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also be done. Unconscious patients 

should have a lumbar puncture for 

cerebrospinal fluid analysis to exclude 

bacterial meningitis. The degree of 

acidosis is an important determinant of 

outcome; the plasma bicarbonate or 

venous lactate level should therefore be 

measured if possible. If facilities are 

available, arterial or capillary blood pH 

and gases should be measured in 

patients who are unconscious, 

hyperventilating or in shock. The 

assessment of fluid balance is critical in 

severe malaria. Respiratory distress, in 

particular with acidotic breathing in 

severely anaemic children, often 

indicates hypovolaemia and requires 

prompt rehydration and, where 

indicated, blood transfusion. 

Specific antimalarial treatment 

After rapid clinical assessment and 

confirmation of the diagnosis, full doses 

of parenteral antimalarial treatment 

should be started without delay with 

whichever effective antimalarial that is 

first available [2]. Two classes of drugs 

are currently available for the parenteral 

treatment of severe malaria: the 

cinchona alkaloids (quinine and 

quinidine) and the artemisinin 

derivatives (artesunate, artemether and 

artemotil). Although there are a few 

areas where chloroquine is still 

effective, parenteral chloroquine is no 

longer recommended for the treatment 

of severe malaria because of widespread 

resistance. Intramuscular sulfadoxine– 

pyrimethamine is also not 

recommended [3]. 

The WHO recommends intravenous 

artesunate as the treatment of choice for 

severe malaria in adults and children in 

areas of low transmission [1]. Data on 

children in high-transmission regions 

are limited, and the WHO recommends 

treatment with artesunate, artemether, 

or quinine. For severe malaria during 

pregnancy, additional data regarding the 

risks of artemisinins are needed. The 

WHO recommends artesunate or quinine 

during the first trimester and artesunate 

as the first-line therapy during the 

second and third trimesters [3]. 

 

Table 10: Treatment of Severe Malaria [1,4,7] 

First Drug Follow-on Treatment (Full course of any 

ACT) 

Artesunate
a

 2.4 mg/kg bw iv or im on 

admission; then at 12 h and 24 h, then once a 

day for at least 24 hours, followed by full 

course of ACT 

o Artesunate plus Sulfadoxine-

pyrimethamine 

o Artesunate plus Amodiaquine 

o Artesunate plus clindamycin or 

doxycycline 

OR Artemether
b

 3.2 mg/kg bw i.m. given on 

admission then 1.6 mg/kg bw per day for at 

least 24 hours, followed by full course of 

ACT 

o Artemether plus Lumefantrine 

Quinine
b,c

 20 mg salt/kg bw on admission (iv 

infusion or divided im injection), then 10 

mg/kg bw every 8 h; infusion rate should not 

exceed 5 mg salt/kg bw per hour; course for 

3 days for malaria acquired in Africa and 

South America, 7 days for malaria acquired 

in SE Asia[4] 

Doxycycline
d

 100mgs BID (2.2mg/kg BID 

for <45kgs[4]) for 7 days 

OR Clindamycin 20mg base/kg/day 

divided in three doses for 7 days[4] in 

pregnancy
e,f

 

Quinidine gluconate
c

 10 mg salt/kg 

(equivalent to 6.2 mg base/kg) iv infused 

over 1–2 hours, followed immediately by 

0.02 mg/kg/min salt (equivalent to 0.0125 

mg/kg/min base) continuous iv infusion; 

course for 3 days for malaria acquired in 

Africa and South America, 7 days for malaria 

acquired in SE Asia[4] 

Doxycycline OR Clindamycin as above 
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RECOMENDATION 

1. Recommended by WHO in low transmission areas or outside malaria endemic 

areas [1]. 

2. Recommended by WHO for children in high transmission areas; regimen 1 can 

also be used [4]. 

3. For areas where artesunate or artemether are not available, mainly the US 

National Vector Borne Disease Control Programe in India recommends quinine as 

the treatment for severe malaria in pregnancy [5] .Loading dose should not be 

administered to patients who received quinine, quinidine, halofantrine, or 

mefloquine within the preceding 12 hours[6]. 

4. Not for children below 8 years of age and pregnant women 

5. Mefloquine has important neuropsychiatric and cardiac adverse effects; not an 

ideal drug for pregnancy[6]; cannot be used concomitantly with quinine or 

quinidine. 

6. For pregnant women. Clindamycin 5 mg/kg (usually 300 mg) po or iv every 8 

hours can be administered if the patient is unable to take doxycycline. 

Treatment response should be assessed 

by parasite count daily until clearance 

of all trophozoites is achieved. 

Parasitemia may rise during the first 12–

24 hours, because available drugs do 

not inhibit schizont rupture and release 

of merozoites. Rising parasitemia 

beyond 36–48 hours after the start of 

antimalarial treatment indicates 

treatment failure, usually because of 

high-level drug resistance. Because 

nonimmune hosts may exhibit a high 

pretreatment total parasite burden, it 

may take up to 6 days to achieve 

complete elimination of P. 

falciparum trophozoites from the 

blood, even with fast-acting antimalarial 

agents (e.g. quinine, artemisinin 

derivatives). A rising gametocyte count 

does not indicate treatment failure [6]. 

Follow-on treatment 

Following initial parenteral treatment, 

once the patient can tolerate oral 

therapy, it is essential to continue and 

complete treatment with an effective 

oral antimalarial. Current practice is to 

continue the same medicine orally as 

given parenterally to complete a full 7 

days of treatment. In non-pregnant 

adults, doxycycline is added to either 

quinine, artesunate or artemether and 

should also be given for 7 days. 

Doxycycline is preferred to other 

tetracyclines because it can be given 

once daily, and does not accumulate in 

renal failure. But as treatment with 

doxycycline only starts when the patient 

has recovered sufficiently, the 

doxycycline course finishes after the 

quinine, artemether or artesunate 

course. Where available, clindamycin 

may be substituted in children and 

pregnant women, as doxycycline cannot 

be given to these groups. Although 

following parenteral treatment with a 

full course of oral ACT (artesunate 

+amodiaquine or artemether-

lumefantrine) is theoretically a good 

alternative, this has not been evaluated 

in clinical trials. The recommendation 

from experts’ opinion is to complete 

treatment in severe malaria following 

parenteral drug administration by giving 

a full course of combination therapy, 

ACT or quinine + clindamycin or 

doxycycline. Regimens containing 

mefloquine should be avoided if the 

patient presented initially with impaired 

consciousness. This is because of an 

increased incidence of neuropsychiatric 

complications associated with 

mefloquine following cerebral malaria. 

CONCLUSION 

The risk of death from severe malaria is 

greatest in the first 24 h, yet in most 

malaria endemic countries, the transit 

time between referral and arrival at 

appropriate health facilities is usually 

prolonged thus delaying the 

commencement of appropriate 

antimalarial treatment, during which 

time the patient may deteriorate or die. 

It is recommended that patients are 

treated with the first dose of one of the 

recommended treatments by the 

parenteral route if possible or by the 

intra-rectal route before referral (unless 

the referral time is very short). This 

could be intramuscular artemether, 

artesunate or quinine, or a rectal 

formulation of artemisinin or 
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artesunate. The following may be given: 

Artesunate or artemisinin by rectal 

administration, Artesunate or 

artemether im and Quinine im 
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