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Troops dep l oyed in tropical areas are at particular high ri s k
of malaria, since military operations often expose sol-

diers to infecting bites where and when mosquito activity is
p a rt i c u l a rly intense. More ove r, s o l d i e rs operating in malari a -
endemic regions are usually non-immune and face the risk
of malaria for longtime, since the average deployment per-
iod is usually 3-6 months. Finally, military missions take
place in areas where malaria control measures are usually
i m p a i red or collap s e d, because of ongoing confl i c t s .
Although the regular use of preve n t ive measures can re d u c e
man-vector contact (skin-repellents, bed nets) and suppress
or eradicate plasmodial infections (chemoprophylaxis), the
risk of contracting malaria by troops in the field has been par-
ticularly important even in recent years (Table I). 

THE ITALIAN ARMY STANDPOINT ON MALARIA
CHEMOPROPHYLAXIS

The four ch e m o p ro p hylactic regimens used by
Italian troops for malaria prevention are ch l o ro q u i n e,
m e fl o q u i n e, d ox y cy cline and ch l o ro q u i n e + p rog u a n i l

( Tabl e II). Chloroquine alone is pre s c ribed for are a s
without ch l o ro q u i n e - resistant Plasmodium fa l c i p a rum i n fe c-
tions. Mefloquine is recommended for all areas with
Plasmodium fa l c i p a rum i n fections resistant to ch l o ro q u i n e.
D ox y cy cline is the fi rst choice regimen for mefl o q u i n e - re s i s-
tant areas in SE Asia and an alternative to mefloquine when
this medication is contra i n d i c ated or not tolerat e d. The com-
bination chloroquine+proguanil (C+P) represents the alter-
native chemoprophylactic regimen when mefloquine and
d ox y cy cline are contra i n d i c ated or not tolerat e d. Fi n a l ly, n o
t e rminal mass pro p hylaxis with primaquine is usually re c o m-
mended for the era d i c ation of Plasmodium viva x / ovale i n fe c-
tions in asymptomatic subjects.

Operational tasks may not always consent medical
consultations or laboratory tests within 24 hours from the
onset of symptoms suspicious of malari a ; so it is part i c u l a rly
important that soldiers use chemoprophylactic regimens
which may ensure the best effectiveness, tolerability and
c o m p l i a n c e. The choice of mefloquine even in areas with low
or moderate choroquine-resistance is based on our recent
experience on malaria chemoprophylaxis among troops
deployed for humanitarian missions in sub-Saharan Africa.
The effe c t iveness of C+P was 94 % in Somalia (1992-94) and
only 45 % in Mozambique (1993), where this regimen was
s u b s e q u e n t ly ch a n ged to mefl o q u i n e, wh i ch showed a 97 %
effectiveness in preventing malaria (13).
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No cases of seve re adve rse effects (conv u l s i o n s , p s y-
chosis) to either mefloquine or C+P were reported. Minor
a dve rse events did occur, but ch e m o p ro p hylaxis curt a i l m e n t
rate due to side-effects was very similar among C+P users
(1.5 %) and mefloquine users (0.9 %). This rate did not
change significantly after three months of continuous che-
m o p ro p hylaxis. More ove r, s o l d i e rs who curtailed mefl o q u i n e
prophylaxis because of adverse effects reported gastroin-
testinal (nausea, vomiting, diarrhea) and neuropsychiatric
symptoms (headache, dizziness, vertigo) more frequently
than subjects taking mefloquine reg u l a rly, but this diffe re n c e
was not significant. Our conclusions were that mefloquine
was at least as well (if not better) tolerated as the associat i o n
C+P (14). 

O ve ra l l , the pro p o rtion of intern ational trave l l e rs with
any adverse effects to chemoprophylaxis is similar among
mefloquine users and subjects taking the combination C+P,
but an excess of neuropsychiatric adverse events has been
a s s o c i ated with mefloquine pro p hylaxis (1, 4). Howeve r, t h i s
regimen has not been found to be associated with an incre a s e
of overall, neuropsychiatric or gastrointestinal side-effects
among soldiers, when compared with C+P prophylaxis (7,

14). A possible ex p l a n ation could be that soldiers are a selec-
ted population, which is less likely to be affected by neuro-
psychiatric conditions representing contraindications for
mefloquine use or predisposing factors for adverse events.
M o re ove r, s o l d i e rs are mostly male and usually yo u n ger than
i n t e rn ational trave l l e rs and mefloquine seems less well tole-
rated among women (1, 15) and in older subjects (9, 14).

C h e m o p ro p hylaxis compliance was 95 % for mefl o-
quine and signifi c a n t ly lower (90 %) for C+P. These rates did
not change significantly even after three months of conti-
nuous chemoprophylaxis. The main reasons for curtailing
p ro p hylaxis we re neglecting the scheduled doses for C+P and
the onset of adve rse effects for mefloquine (14). Our concl u-
sions we re that mefloquine regimen (1 tabl e t / week) is mu ch
easier to comply with than C+P (16 tablets/week).

D ox y cy cline seems as effe c t ive as mefloquine for pre-
vention of chloroquine-resistant Plasmodium falciparum
malaria (11, 16), but tolerability of several current formula-
tions (hyclate) is still unsatisfactory (2) and compliance is
lower (17). Moreover, doxycycline is not currently licensed
for antimalarial pro p hylaxis in some countries and long-term
safety (>3 months) of this regimen has not yet been establi-

Table I - Crude attack rates of malaria among soldiers during and after deployment in some endemic areas.

Malaria endemic Number of Months Number of cases* (attack rate) Number of Ref.
areas exposed soldiers of duty during deployment after deployment relapses ** Number

Somalia, 1992-4 11,700, Italian 4 18 (0.1 %) 147 (1.3 %) 15/130 (11 %) 13
Mozambique, 1993-4 4,800, Italian 3 119 (2.5 %) 40 (0.8 %) 0 13
Somalia, 1992-3 30,000, US 6 48 (0.2 %) 112 (0,4 %) 33/103 (32 %) 10,19,21
Somalia, 1993 74, Belgian 4 0 20 (27 %) 6/20 (30 %) 8
Central Africa, 1996 2,000, French 2 107 (5.3 %) ? ? 12
Cambodia, 1992-3 2,300, Dutch 5 31 (1.3 %) 33 (1.4 %) ? 9
Cambodia, 1992-3 600, Australian 12 5 (0.8 %) 3 (0.5 %) 2/6 (33 %) 18
Somalia, 1993 900, Australian 4 0 3 (0.3 %) ? 18

* Most of malaria cases occurring while on duty in endemic areas were due to Plasmodium falciparum, while most of cases after repatriation were
primary attacks of Plasmodium vivax infections.

** Number of malaria cases due to Plasmodium vivax/ovale which relapsed once.

Table II - Chemoprophylactic regimens prescribed for Italian soldiers deployed in malaria-endemic areas.

Chemoprophylaxis Dose Duration Indications

Chloroquine 300 mg base once/week From 1-2 weeks before exposition until A reas without cl o ro q u i n e - resistant Plasmodium fa l c i p a rum 
4 weeks after leaving the endemic area strains (WHO : group A ; French CSHP: group 1)

Mefloquine 250 mg once/week From 2-3 weeks before exposition (*) Areas with cloroquine-resistant Plasmodium falciparum 
until 4 weeks after leaving the endemic s t rains (WHO : groups B & C; Fre n ch CSHP: groups 2 & 3)
area

Doxycycline 100 mg once/day From 1-2 days before exposition until Areas with mefloquine-resistant Plasmodium falciparum 
4 weeks after leaving the endemic area strains (Thailand-Myan Mar/Laos/ Cambodian border) ;

Alternative regimen when mefloquine is contraindicated 
or not tolerated 

Chloroquine + Cq 100 mg From 1-2 days before exposition until Alternative regimen if mefloquine and doxycycline 
proguanil + Pg 200 mg once/day 4 weeks after leaving the endemic area are contraindicated or not tolerated 

* At least 3 doses of mefloquine should be taken before entering the malarious area; if less than 15 days are available before the beginning of exposi-
tion, a loading dose of mefloquine is prescribed (one tablet on day -7, -6, -5 and the regular weekly dose thereafter), in order to change chemopro-
phylaxis if adverse effects occur.
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s h e d. This medication is a good altern at ive for subjects into-
lerant to mefloquine or when this medication is contraindi-
c ated and rep resents the fi rst line ch e m o p ro p hylactic regi m e n
only for areas where mefloquine-resistance is widespread.

The C+P association still withholds considerable
e ffe c t iveness in areas with low to moderate ch l o ro q u i n e - re s i s-
tance, but this medication is not better tolerated than meflo-
q u i n e, while its compliance is signifi c a n t ly lower (14). C+P
m ay rep resent an altern at ive ch e m o p ro p hylaxis wh e n
m e floquine and dox y cy cline are contra i n d i c ated or not tole-
rated. The new formulation of this association (1 tablet of
chloroquine 100 mg + proguanil 200 mg), recently licensed
in some European countries for daily pro p hy l a x i s , should be
preferred to the standard regimen (2 tablets of chloroquine
we e k ly + 2 tablets of proguanil daily ) , since it is more easily
taken and more strictly complied with (20).

Plasmodium fa l c i p a rum i n fections rep resent most of
malaria risk among troops deployed in endemic areas, but a
considerable number of Plasmodium vivax malaria occur
after rep at ri at i o n , u s u a l ly seve ral weeks or months after cur-
tailment of chemoprophylaxis. In our recent experience in
S o m a l i a , the at t a ck rate of imported Plasmodium viva x / ova l e
malaria was 1.3 % (3 cases/1,000/month of exposition) ;
15/130 (11 %) pri m a ry at t a cks re l apsed once and 2/15 re l ap-
sed twice (13). Considering the low at t a ck rate of
Plasmodium viva x / ovale m a l a ria and the small pro p o rtion of
cases which relapsed, we are oriented to avoid mass termi-
nal treatment of asymptomatic soldiers and to limit prima-
quine tre atment to clinical cases, after G6PD-defi c i e n cy has
been ruled out by laboratory testing.

PERSPECTIVES CONCERNING HARMONISATION
OF CHEMOPROPYLAXIS AMONG THE MILITARYS

H a rm o n i s ation concerning malaria ch e m o p ro p hy l a x i s
among the military is diffi c u l t , due to national diffe rent ex p e-
riences and standpoints about the elective pro p hylactic regi-
mens and the tolerability of the mostly used medications. Th e
CDC recommend we e k ly mefloquine for all areas with ch l o-
ro q u i n e - resistant Plasmodium fa l c i p a rum m a l a ria (5).
O t h e r w i s e, C+P is recommended by WHO for areas wh e re
ch l o ro q u i n e - resistant Plasmodium fa l c i p a rum s t rains are pre-
sent or even widespread but the global risk of malaria is low
or interm e d i at e, as in some parts of A f rica (Mauri t a n i a ,
N a m i b i a ) , the Indian subcontinent, most of Indonesia and the
Philippines (22). The British re c o m m e n d ations are more re s-
t ri c t ive about the use of mefl o q u i n e : although this medica-
tion is considered the fi rst choice ch e m o p ro p hylactic regi m e n
for most of Sub-Saharian A f ri c a , wh e re highly ch l o ro q u i n e -
resistant strains of Plasmodium fa l c i p a rum a re widespread and
the risk of malaria is high, C+P is however recommended fo r
t rave l l e rs to these areas if the duration of the exposition is <2
weeks (3). The Fre n ch standpoint is even more cautious on
m e floquine pro p hy l a x i s , since C+P and not mefloquine is the
p re fe rred regimen for most of West A f rica and some other
A f rican countries (Somalia, M a d aga s c a r ) ; more ove r, m e fl o-
quine should not be taken for more than 3 months (6).

The harm o n i s ation of ch e m o p ro p hylactic regimens is
however not impossible, at least for the military. Adverse
e ffects re c e n t ly rep o rted among intern ational trave l l e rs taking
mefloquine have not been registered among soldiers. If we
consider that soldiers are groups at particular high risk of
malaria, the preferred option for chemoprophylaxis for all
a reas with ch l o ro q u i n o - resistant malaria could re a s o n ably be
represented by mefloquine, because of its higher efficacy,
tolerability and compliance. The only exception could be
represented by the areas with mefloquino-resistance, where
doxycycline should be the preferred prophylactic regimen.
Moreover, mefloquine can be safely taken at least up to six
months of continuous prophylaxis.

Finally, current prophylactic regimens are however
i n e ffe c t ive in preventing malaria caused by liver hy p n o zo i t e s
of Plasmodium vivax and Plasmodium ovale. Further deve-
lopment of new prophylactic regimens both causal and/or
suppressive of malaria infections, such as atovaquone+pro-
guanil or WR 238605 (tafenoquine), may represent a good
chance for the harmonisation of malaria chemoprophylaxis
among the military.
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