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In the first chapter we will talk about the most serious parasitic infection. In 2018, according to estimates of the World Health Organization (WHO: Malaria World Report 2019), malaria affected 228 million patients around the world. Approximately 400,000 people die of malaria every year, mostly in sub-Saharan Africa (94%). Infants, children under 5 years of age, pregnant women, non-immune migrants, and patients with HIV/AIDS have higher risk of contracting malaria and developing severe disease. In 2018, children aged under 5 years accounted for 67% (272,000) of malaria deaths.
Aims of the chapter

· to gain basic knowledge about the disease course and use it to understand the clinical picture of malaria

· to become familiar with basic approaches to diagnostics, treatment and prophylaxis of malaria

1.1 Aetiology, epidemiology, pathogenesis

There are five species of malarial plasmodia, the causative agent of malaria: Plasmodium falciparum (tropical = malignant tertian malaria), P. vivax (benign tertian malaria), P. ovale (tertian ovale malaria), P. malariae (quartan malaria)and P. knowlesi (quotidian malaria). These parasitic protozoa are transmitted to humans when female of Anopheles mosquitoes are feeding blood. With the exception of P. knowlesi with primates as its main reservoirs, malaria is predominately a human infection. 

In 2015, 95 countries had ongoing malaria transmission in the tropical and subtropical zone where are living approximately 3.2 billion people, nearly half of the world´s population. 1.2 billion inhabitants are at high risk of malaria. There is no transmission in Europe, North America or Australia (except for imported cases), and malaria has also been eradicated in northern Africa.

Life cycle of malaria parasites
Directly after infection, plasmodia are carried by the bloodstream to the liver, where they immediately replicate in the liver parenchymal cells (hepatocytes). P. vivax and P. ovale are exceptions, they can multiply promptly or can remain latent as hypnozoites (the so-called "sleeping" stages) in hepatocytes for several months to years before continuing to develop and causing relapses of tertian malaria. The hepatic (exoerythrocytic = EE) phase of the infection caused by all plasmodium species is asymptomatic. Plasmodia return from liver back into the circulation and invade erythrocytes, where they asexually multiply (= erythrocytic = E phase). Reproduction Replication of plasmodia in the erythrocytes, breakup of the infected red blood cells erythrocytes and infection of non-infected erythrocytes are repeated. Individual species vary in the length of the erythrocytic reproduction. Clinically, this phase is manifested by fever, the main symptom of malaria. Some plasmodia in erythrocytes do not reproduce, but transform into immature sexual cells (gametocytes), which do not develop further in the blood, gathering in capillaries and serving to transfer the infection into mosquitoes. If not sucked up by mosquitoes, they die. The development of plasmodia in humans and inside the erythrocyte is illustrated on the pictures of ptt presentation.

Breakout of the infected blood cells leads to a malaria paroxysm (see below). Its recurrence is therefore connected with the length of the plasmodia development in the erythrocyte. The length of development of the individual Plasmodium species in erythrocyte in in the Table 1.
When the infected erythrocytes break out, alongside with plasmodia many other substances are released into the blood, affecting the patient’s immunity system. Among them the glycosyl-phosphatidyl-inositol (GPI), “malaria toxin”, stimulates macrophages specifically to produce cytokines and anti-inflammatory mediators, such as TNF, IFN and IL‑1, which are responsible for systemic manifestation of malaria (see the slides with pathogenesis of tropical malaria in the ppt presentation). The most severe malaria is caused by P. falciparum not only because the rate of blood cells infected by this plasmodium may be very high, but also because older developmental stages cause changes on the surface of an infected erythrocyte, which becomes sticky. Red blood cells attach to the capillary endothelium of the internal organs (brain, lung, kidney, liver, uterus), where they cumulate and can cause disturbances in microcirculation and oxygen supply. In pregnant women, blood cells adhere to the syncytiotrophoblast of the placenta, and when it is damaged, they can affect the foetus, causing hypotrophy of it or, in rare cases, miscarriage.
On the contrary, malaria pigment, if engulfed by macrophages, inhibits their function (macrophages cannot eliminate the malaria pigment) and adds to immunosuppression (decrease of immunity). Furthermore, it negatively affects erythropoiesis and trombocytopoiesis, thus contributing to the development of anaemia and trombocytopenia.

Malaria pigment (hemozoin) = yellow-brown product of haemoglobin degradation, formed by crystallisation of toxic haem into non-toxic haematin. In blood plasma, there are hemozoin crystals, which are released during breakout of the infected erythrocytes, phagocytised by RES cells and in tropical malaria, commonly observed in macrophages of the bone marrow and spleen.

1.2 Clinical picture

The main symptom of malaria is fever. At the beginning, the fever is irregular and is accompanied by headache, muscle pain, joint pain, loss of appetite, or vomiting. The initial symptoms appear after an incubation period that varies across the individual types of malaria and lasts 2 to 3 days. The further course of the disease depends on the type of malaria. The table shows the distribution of malaria causative agents, their types, incubation and paroxysm period.

Table 1: Malaria causative agents, malaria types, incubation period, paroxysm period

During the one-day (tropical), three-day (tercian) and four-day (quartan) malaria, febrile seizures are repeated in the afternoon at regular intervals depending on the type of malaria.

Malarial attack begins with fever and chills (= cold phase lasting 15 to 60 minutes) and rapid rise in temperature to 40 °C. Fever lasts 2 to 6 hours and is followed by a rapid defervescence with intense sweating.

In tropical malaria, however, fever may not initially present as a malarial attack, it may be continuous (does not fall below 38 °C) or remittent (fluctuating but never drops to normal), and thus dangerous, because it does not fulfil the standard picture of malaria. The temperature chart in individual malaria types is illustrated on the slide of ptt presentation. 

In tropical malaria, which is most danger, is the rapid increase in the number of parasites, i.e. the percentage of infected erythrocytes (parasitaemia) in hours, maximally days, which – if not diagnosed in time – leads to the development of life-threatening complications. If the rate of infected erythrocytes in the peripheral blood exceeds 5% (2% for persons from non-endemic areas), the patient requires intensive care with monitoring of vital functions.

The Table 2 shows clinical symptoms and values of laboratory tests indicating a severe course of tropical malaria. In the Table 3 is comparison of clinical symptoms of a severe course of tropical malaria in adults and children.

1.3 Diagnostics

Malaria cannot be confirmed clinically. A microscopic examination of blood smears after staining with Giemsa-Romanowski, which will be discussed in this section, remains the gold standard for diagnosis of malaria.

When to consider malaria

1. With any fever that appears within four weeks after returning from a malarial area (up to six weeks if the patient takes chemoprophylaxis).

2. Any time later when a fluctuating fever of unknown origin appears in persons who have visited a malarial area.

Diagnosis is based on microscopic findings of malarial plasmodia in the blood of a patient with fever and with a positive travelling history, or from an endemic area. Evidence of serum antibodies has no value for malaria diagnosis. 

For the microscopic evidence, two types of blood smears are prepared: the so-called thick blood film, which is used for the detection of infection, and the thin blood film coating that is used to identify the plasmodium species as well as to calculate parasitaemia.

Parasitaemia is the number of infected blood cells in peripheral blood. It is measured in percent or in the number of plasmodium stages in 1 µl of blood.

Parasitaemia calculations are summarized in the following table.

Table 4. Calculations of parasitaemia from thin and thick blood smears (from capillary or venous peripheral blood)
Plasmodium species differ in parasitaemia and parasite stages that can be detected on the peripheral blood smears test. The table shows a comparison of individual malaria types on peripheral blood smears. 

Table 5. Comparison of malaria species on thin and thick blood smears from peripheral blood.

There might be no changes in the blood count at the beginning of infection, but tropical malaria presents with a rapid decrease of thrombocytes and development of anaemia. 

Malaria cannot be diagnosed unless the infected person presents with clinical symptoms (fever). Therefore, it is not possible to prove malaria in the initial (liver) stage of infection!

1.4 Treatment and prophylaxis

Antimalarial drugs are used based on the plasmodium species, severity of parasitaemia and resistance in the area where infection occurred. The antimalarial drug used for treatment must be different from the one that had been used for chemoprophylaxis. After the antimalarial drug has been administered, parasitaemia should drop by an order within 48 hours. Otherwise, resistance may be considered. It is, however, important to consider whether the patient who is using an oral drug suffers from vomiting or diarrhoea. In that case, the drug amount in the blood will not reach the required level. In treatment of tertian malaria, anti-relapse therapy (primaquine) is also administered, in order to eradicate liver hypnozoites as a possible source of relapse. Primaquine is contraindicated in patients with congenital deficiency of glucose-6-phosphate dehydrogenase in the RBCs. 

Relapse is a new flare-up of P. vivax or P. ovale infection, without actual re-infection.

The following two tables (Table 6 and 7)  introduce drugs that are currently recommended for treatment of malaria, and their dosing. For treatment of uncomplicated tropical malaria (P. falciparum), combined artemisinine preparates are the first-choice drugs.  

Table 6. Malaria treatment overview

Table 7. Dosing of antimalarial drugs

Antimalarial prophylaxis

Individual prophylaxis of malaria consists of protection against mosquito bites (exposition protection) and using of antimalarial drugs (chemoprophylaxis) in the regions with high malaria risk. There is no effective vaccine against malaria available (as against any other parasitic infections). While exposure protection is, in addition to a fight against mosquitoes, a main way for prevention of malaria in residents who live in endemic regions (mainly in the form of insecticide-treated mosquito nets), chemoprophylaxis relates exclusively to visitors to highly endemic areas. Review of repelents and drugs for antimalarial chemoprophylaxis show tables.

Table 8. Rules of malaria exposition protection 

Table 9. WHO-recommended repellents

Chemoprophylaxis

The purpose of chemoprophylaxis is to prevent a serious course of tropical malaria, rather than infection as such: malaria can be contracted even when the traveller uses chemoprophylaxis. Travellers need to be made aware of it!

Selection of a prophylactically used drug is therefore based on the current P. falciparum distribution, resistance to antimalarials in the given area, age and health status of the travellers, as well as the length of stay in the malaria area. Chemoprophylaxis should also be used by people with an origin in the endemic areas, who have been away for a longer period of time (one or more years) and are returning for a short visit (i.e. students). The WHO interactive map shows the current situation in areas with malaria occurrence. The table shows the chemoprophylactic regimen for adults and children.

Table 10. Drugs and their dosis used for chemoprophylaxis of malaria

Malaria, especially tropical malaria, may have a much more serious course in pregnancy. The infection can increase the risk of spontaneous miscarriage and premature labour. For this reason pregnant women should not travel to areas with a high risk of malaria transmission. If they do, they should use the effective protection. 

If a woman plans to become pregnant soon and she is using antimalarial chemoprophylaxis, she should follow these principles:

Table 11. Antimalarial chemoprophylaxis and planned pregnancy

It must be mentioned, however, that if a woman becomes pregnant unexpectedly while using any form of antimalarial prophylaxis, this is not a reason to terminate the pregnancy! 

5 Conclusion

Malaria is the most important parasitic infection. It represents major health problem especially among the children under 5 years of age in sub-Saharan Africa. This chapter brough basic knowledge about epidemiology, diagnostics, clinical picture, treatment and prophylaxis of malaria.
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1.6 Self-assessment test
We are sure that you have learnt new information in this chapter. Now you can check how much you understand the subject matter by answering the self-assessment questions.

1. Which disease is caused by parasite Plasmodium malariae:

a) Tropical malaria

b) Malignant tertian malaria

c) Quartan malaria

d) Benigne tertian malaria

2. Antimalarial chemotherapy (mark true statement):

a) Quinine is not used for treatment of chloroquine-resistant Pl.falciparum
b) Anti-relapse therapy is indicated in Pl. malariae infection

c) Plasmodium falciparum strains are usually sensitive to artemisinines

d) Doxycycline is not effective against malarial plasmodia

3. Relapses are complication of the malaria caused by:

a) Pl. vivax

b) Pl. malariae

c) Pl. knowlesii

d) Pl. falciparum

4. Malaria infection (mark un-correct answer)

a) Sickle cells disease decreases susceptibility to malaria infection

b) Plasmodium falciparum is causing the most severe form of malaria

c) Adherence to endothelial cells is typical for Plasmodium ovale
d) Plasmodium vivax is causing relapses

5. Antimalarial chemotherapy (mark correct answer):

a) Most of the Pl. vivax and Pl. ovale strains are resistant to chloroquine

b) Artemisinine combination is used for treatment of P. falciparum chloroquine-resistant strains

c) Antirelapse therapy with primaquine is not indicated in P. vivax infection

d) Doxycycline is not used for prophylaxis of malaria

6. What antimalarial prophylaxis would you recommend to the rural region of Ghana?
a) Atovaquone/proguanil (Malarone)

b) Arthemeter/lumefantrin (Co-Artem)

c) None

d) Chloroquine

7. Diagnostics of malaria is based on:
a) Thick and thin blood film

b) Typical clinical picture with intermittent fever

c) Microscopy of CSF after lumbal puncture

d) All of above

8. In total blood count during malaria infection is:
a) Leukocytosis

b) Eosinophilia

c) Trombocytopenia

d) Neutrophilia

9. The most serious course of malaria with high mortality is caused by:
a) Pl. malariae

b) Pl. vivax

c) Pl. ovale 

d) Pl. falciparum

10. Which disease is caused by parasite Plasmodium ovale:

a) Quartan malaria

b) Tropical malaria

c) Tertian malaria

d) Malignant tertian malaria

Table 1. Malaria causative agents, malaria types, incubation period, paroxysm period

	Species
	Plasmodium falciparum
	Plasmodium vivax


	Plasmodium ovale
	Plasmodium malariae
	Plasmodium knowlesi

	 Malaria type
	tropical (tercian

malignant malaria)
	tercian

(benigne malaria)
	tercian ovale

(benigne malaria)
	quartan
	quotidian

	Incubation periode
	1 – 4 weeks 
	2 – 5 weeks *)
	2 – 5 weeks *)
	16 – 60 days
	9 – 12 days

	Prodromal signs

- course

- temperature chart
	fatigue, headache, nausea, muscle pain, joint pain (flu-like)

	
	mild

	
	continuous – remmitent (˃48 hrs)
	irregular (48 hrs)
	irregular (48 hrs)
	regular (72 hrs)
	

	Paroxysm of fever 

- repeated after

- course

- length of paroxysm
	
	
	
	
	

	
	36 – 48 hrs **)
	48 hrs
	48 hrs
	72 hrs
	24 hrs

	
	severe
	moderate-severe
	mild
	moderate-severe
	moderate-severe

	
	16 – 36 hrs
	10 hrs
	10 hrs
	11 hrs
	

	Relapse
	no
	yes
	yes
	no
	no


*) even months to years (relapses – activation of liver hypnozoites)

**) without periodicity usually (fever every day)

Table 2. Clinical and laboratory criteria of severe (malignant) tropical malaria

	Clinical criteria

	fever ˃40 o C (hyperpyrexia) for ˃ 24 hrs

cerebral malaria, coma, repeated fits 

shock and hypotension
pulmonary oedema, respiratory failure (ARDS)
spontaneous bleeding (DIC), retinal haemorrhagy

severe and fastly evolving anaemia

acute renal failure, oliguria (< 400 mL/24 hr), anurie, macroscopic haematuria

jaundice, repeated severe vomiting

	Laboratory criteria

	anemia

                hematocrite ˂ 20 % at nonimmunne, ˂ 15% at semiimmune person or

                hemoglobine ˂ 75 g/dl at nonimmunne, ˂ 50 g/dl semiimmune person
blood clothing disturbances

                trombocytopenia (˂ 20 x 109/l)

                fibrinogen ˂ 200 mg/dl

hypoglycemia 

                glucose ˂ 2,2 mmol/l

acidobasis disturbance 

                lactate >5 mmol/l, bicarbonate < 15 mmol/L
renal failure

                serum creatinine >265 mmol/l 

high parasitaemia (( 2% at nonimmunne person; ( 5% at semiimmune person)




Table 3. Comparison of a severe course of tropical malaria in adults and children

	Clinical signs and symptoms
	adults
	children

	Cough

Fits

Jaundice

Hypoglycemia

Unconsciousness (coma)

Pressure of SCF

Lung oedema

Renal failure

Spontaneous bleeding

Abnormal head nerves reflexes

Neurological sequel


	unusual

usual

usual

unusual

2 – 4 days

usually normal

usual

usual

usual (~10%)

rare

unusual


	usual

very common

unusual

usual

1 – 2 days

increased

rare

rare

rare

more common

at ~10%


Table 4. Calculations of parasitaemia from thin and thick blood smears (from capillary or venous peripheral blood)
	Blood smear
	Parasitaemia in
	Calculation and notes

	Thin blood film
	% of infected RBCs
	we calculate 10 000 erytrocytes and number of infected of them

- multiple infection of 1 erythrocyte we calculate as 1 infected erytrocyte

- at P. falciparum infection we do not calculate gametocytes

- at other plasmodium infections we calculate all stages including gametocytes 

we calculate how many percent erythrocytes is infected: for example, if there is infected 80 erytrocytes from total 10 000 erytrocytes parasitemia is 0.8%

lower limit of investigation is 0.01% (it is 1 infected erythrocyte from 10 000 calculated)   



	Thick smear
	No. of stages in 1 µl of blood
	we calculate 300 nuclei of white blood cells (all leukocytes and lymphocytes) and in the same microscope fields all plasmodium parasites (excepts P. falciparum gametocytes)

we calculate parasiteamia according the equation:  

                                                             Σ plasmodium stages x 8000

No. of parasites in 1 µl of blood =  --------------------------------------  

                                                                                300
8000 = extrapolated everage No. of leukocytes in 1 µl of blood 
lower limit of investigation is 0.0005%, it is ( 27 stages (parasites) in 1 µl of blood    



	Recalculation
	0, 2 % of parazitaemia = 10 000 stages/µl of blood


Table 5. Comparison of malaria species on thin and thick blood smears from peripheral blood.

	
	Stages in the peripheral blood
	Parasitemia
	Notes

	P. falciparum
	rings, gametocyty
	can be very high
	P. falciparum may infect erythrocytes of all stages (since retikulocytes to „old“ erytrocytes), parasitaemie can be very high

Erytrocytes with older P. falciparum stages (schizonts) can adhere to the endothelial cells of capillaries of internal organs  

If there are P. falciparum gametocyty in blood only, pacient was treated succesfully

	P. vivax
	all stages
	maximum 1%,

usually lower 
	P. vivax may infect reticulocytes only (maximum of 2% RBCs)

P. ovale may infect reticulocytes with Duffy + antigen only

Infected RBCs don´t adhere to the endothelial cells 

	P. ovale
	all stages
	maximum 1%,

usually lower
	P. ovale may infect reticulocytes only (as P. vivax)

P. ovale may infect reticulocytes with Duffy - antigen also

Infected RBCs don´t adhere to the endothelial cells

	P. malariae
	all stages
	usually very low
	P. malariae may infect „mature“ erytrocytes only



	P. knowlesi
	all stages
	can be high
	


Table 6. Malaria treatment overview

	Species/type of malaria
	Drug of choice
	Alternative treatment
	Antirelaps treatment

	P. falciparum/comlicated  
	artesunate 
	quinine
	no

	P. falciparum/uncomlicated  
	artemether/lumefantrine **)

dihydroartemisinin/piperaquine ***)

	atovaquone/proguanil*) mefloquine
quinine + doxycycline

quinine + clindamycine
	no

	P. vivax
	chloroquine1
	atovaquone/proguanil*)
artemether/lumefantrine**)
dihydroartemisinin/piperaquin***) mefloquine
	primaquine

	P. ovale
	chloroquine
	
	primaquine

	P. malariae
	chloroquine
	
	no

	P. knowlesi/comlicated  
	artesunate 
	quinine
	no

	P. knowlesi/uncomlicated  
	artemether/lumefantrine**)
	
	no


1 Resistance of P.vivax to chloroquine reported from Indonesia, eastern Pacific, south-east Asia, India and Latin America 
*) combine preparate Malarone

**) combine preparate Riamet

***) combine preparate Eurartesim

Table 7. Dosing of antimalarial drugs

	Drug
	Dose - adults
	Dose - childerns

	Chloroquine base p.o.


	600 mg, after 6 hrs 300 mg, 24 and 48 hrs after 1st dose 300 mg p.o.
	10 mg/kg, after 6 hrs 5 mg/kg, 24 and 48 hrs after 1st dose 5 mg/kg p.o.

	Primaquine1 base p.o. (antirelapse treatment)
	15 mg/day ( 30 mg/day2), 14 days
	0,25 mg/kg/day (0,375 mg/kg/day2), 14 days

	Artemether/lumefantrine (20/120 mg) p.o.; (Riamet=Coartem)


	8 tbl./day for 3 days: 4 tbl. and á 4 tbl. after 8, 24, 32, 48 and 60 hrs (persons ˃ 35 kg)
	5 – 14 kg: 1 + 1 tbl., 3 days

15 – 24 kg: 2 + 2 tbl., 3 days 

25 – 35 kg: 3 + 3 tbl., 3 days

˃ 35 kg: 4 + 4 tbl., 3 days

	Dihydroartemisinine/piperaquine (40/320 mg) p.o.; (Eurartesim)
	4 tbl./day for 3 days: 4 tbl. and á 4 tbl. after 24 and 48 hrs (persons ˃ 60 kg )
	5 - 7 kg: 0,5 tbl./day, 3 days

8 –10 kg: 0,75 tbl./day, 3 days

11 – 16 kg: 1 tbl./day, 3 days

17 – 24 kg: 1,5 tbl./day, 3 days

25 – 35 kg: 2 tbl./day, 3 days

˃ 35 – 60 kg: 3 tbl./day, 3 days

	Atovaquone/proguanil (250/100 mg) p.o.; (Malarone)
	4 tbl./day for 3 days: 4 tbl. and á 4 tbl. after 24 and 48 hrs (persons ˃ 40 kg )
	atovaquone/proguanil: 16/6,4 mg/kg/day for 3 days

(5 - 8 kg: 0,5 tbl./day, 3 days

9 –10 kg: 0,75 tbl./day, 3 days

11 – 20 kg: 1 tbl./day, 3 days

21 – 30 kg: 2 tbl./day, 3 days

31 – 40 kg: 3 tbl./day, 3 days)

	Mefloquine p.o. (Lariam)


	750 mg (3 tbl.), 500 mg (2 tbl.) and 250 mg (1 tbl.) with 6-8 hrs interval
	12,5 mg/kg, 8 mg/kg and 4 mg/kg with 6-8 hrs interval

	Quinine sulphate p.o. + 
doxycycline3 or 

clindamycine p.o.
	650 mg á 8 hrs. for 3 – 7 days +

100 mg á 12 hrs. for 7 days or

600 mg á 8-12 hrs. for 5-7 days
	10 mg/kg á 8 hrs. for 3 – 7 days +

1,5 mg/kg á 12 hrs. for 7 days or

10 mg/kg á 8-12 hrs. for 5-7 days

	Artesunate i.v., i.m.

+ clindamycine i.v. or

doxycykline3 i.v. or p.o. or

mefloquine p.o. 
	1st day: 2,4 mg/kg/dose á 12 hrs.  (total 300 mg); childern 3mg/kg/dose 

2nd and other days: 1,2 – 1,6 mg/kg i.m. (100 mg/day), minimal for 3 days (from day 3 p.o. treatment possible) 

+ 10 mg/kg á 8 – 12 hrs or

+ 1,5 mg/kg á 12 hrs for  7 – 10 days

doses as above 

	Quinine dihydrochloride (base) or Quinimax i.v. or i.m.

+ clindamycine i.v. or

doxycykline3 i.v. or p.o.
	20 mg/kg as initial dose in 5% glucose infusion for 4 hrs and to continue 10 mg/kg4 á 8 hrs (max. 1800 mg/day)  for 3 – 5 days; after that quinine p.o. 650 mg á 8 hrs for total 7 – 10 days

+ 10 mg/kg á 8 – 12 hrs or

+ 1,5 mg/kg á 12 hrs for  7 – 10 days


1 Before treatment with primaquine to investigate of glucose-6-P-dehydrogenase (G6P-DH) activity
2 Increase dosis of primaquine in regions with decreased sensitivity of P. vivax (Indonesia, eastern Pacific, some regions of south-east Asia, India)

3 Contraindicated in children under 8 (12) years

4 Patients with renal failure: after 48 hrs to reduce dose by 1/3, it is 10mg/kg á 12 hrs; at haemodialysis (CVVHD, IHD) not reduce

Table 8. Rules of malaria exposition protection 

	- to reduce stay outside during evening, night and morning

- to carry free light colour clothing with long sleeve and trouser

- to aply repellents on uncovered skin

- to aply repellent on and under clothing if it is from thin fabric

- to repeate application of repellents after every bathing and repeatedly by high humidity*)

- to sleep under insecticide impregnated mosquito net

- to use insecticide impregnated mosquito nets on windows and doors

- to use climatisation

- to use regurarly in-door insecticides

- to use electrical insecticides and repellents

- to live distant from mosquito breeding sites


               *) especially Autan (20% of icaridin) which is not resistant to water
Table 9. WHO-recommended repellents

	Stay outside
	Concentration of repelent
	Preparate
	Notes 

	1 – 2 hrs
	(10% DEET *)

(10% icaridin

(10% IR3535
	
	- to adjust concentration of repellent to the length of stay outside

- the effectiveness of repellent is decreased with increased temperature (an increase of T by 10 °C is decreasing effectiveness by 50%)
- pregnant and nursing women may use DEET with decreased concentration 

- children may use repellent with ( 10% of DEET

Autan Active - children under 2

Autan Tropical - children under 3

	2 – 4 hrs
	~15% DEET

~15% icaridin

~15% IR3535
	
	

	5 – 8 hrs
	  20% icaridin
	Autan Active

Autan Tropical
	

	
	~20-50% DEET


	McNett ANTI-BITE 

Expedition 50+ spray

Traveldeet® spray 50% DEET


	


*) DEET = diethyltoluamid
Table 10. Drugs and their dosis used for chemoprophylaxis of malaria

	Drug
	Dose - adults
	Dose - childerns
	Lenght of prophylaxis
	

	Atovaquone/proguanil (Malarone)
	1 tbl. (250/100 mg) daily
	4/1,6 mg/kg/day
	to start 1 day before entering and continue for 7 days after leaving malarial region
	

	Mefloquine (Lariam)


	1 tbl. (250 mg) once weekly
	5 mg/kg weekly
	to start 2 weeks before entering and continue for 4 weeks after leaving malarial region
	

	Doxycycline1
	100 mg daily
	1,5 mg/kg/day
	to start 1 day before entering and continue for 4 weeks after leaving malarial region
	


1 Contraindicated in children under 8 (12) years

Table 11. Antimalarial chemoprophylaxis and planned pregnancy

	 Chemoprophylaxis
	Pregnancy

	atovaquone + proguanil
	at least 2 weeks after ending of prophylaxis

	mefloquine
	at least 3 months after ending of prophylaxis

	doxycycline
	at least 2 weeks after ending of prophylaxis

	chloroquine and proguanil
	without risk


Correct answers to questions: 1b, 2b, 3a, 4c, 5b, 6a, 7a, 8c, 9d, 10c

