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MALARLA

Global atrategy for dengue prevention and
conirel 2012-2020(11)

Dergue is a global theeat that requires a global response
involving all possible partners. The global strategy promotes
co-ordination  amd  eollaboration  among  multisecional
pariners on integraled vector managemen! approach and
sunlained control measures at all level The gnaly are

a. o reduce dengue martality by at least 50 per cont by
2020,

b 1o reduce denmgque morbidity by al kast 25 per centl by
220, andl

e, o eslimale the true burden of the dinease by 2015,
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MALARIA

Malaria i a proinioal dsease caused by inlection with
parasites of the genus Plasmoedlum and fransmitted o man
by cerlaln species of Infected lemale Anopheline mosquita
A hyplical attack comprises three distinct slages @ cold stage,
hot singe and yweating stage. The dinical features of malaria
vary from mild 1o severe, and complicated, sccording o the
specien of parasile present, the patient’s stale of immunity,
the Intensity ol the infection and abo the prewence of
concomilan! condilions such as malnuinhon of olber
diseases. The lebrile occur  with  definile
inlermitteni periodicity repeating every thind or fourth day
depending upon the specla ol the parmite invobeed.

Problem statement

WORLD

Mccording to the lalest estimates, there were about 198
miilion (124-283 milllon) cases of malaria in the year 2013
and an estimated 584,000 deaths (367,000-755,000).
Malarla martality rates have lallen by 47 per cent globally
alnce yoar 200K), and by 54 per cenl in the WHO Alrican
Region. Moat deaths oceur among children living In Alrica,
where a chilid dies every minule from malaria (1A)

Appromimately hall ol the workls population b at risk of
malaria. Most malarla cases and deaths occur in suh-
Saharan Africa However, Asla, Latin America, and 1o a
lesser extent the Muklle East and parts of Europe are aho

alfected, In 2013, 97 countries and territories had ongoing
malaria ranwmission

The specific risk groups for malaria includes the lollowing
popualation (1)

1. younqg children in stable ransmission areas who have
rud yot deweloped prodective immunity againdd the
mosd sevrre ke of the disease,

2. non immune pregnant women as malaiia canes high
rates of miscamiage and can lead o malemnal death;

3 wmiimmune preqnant women in areas ol high
traramiabon  Malaria can reaull in miscarriage and
low birth weight, svpecially during fird amnd second
pregrancie,

4 wemiimmune HIV infected pregnant women in slable
fraramismdon areas, during all pregnancies. Women
with malaria Inlection ol the placenia alen have a
higher risk of passing HIV infection to thelr newbormas;

5. people with HIV/AIDS;

6 inlernalional travellen hom  non-endemic  areas
bec aune 1hey lack immunity.

7. immigrants and their children living in non endemic
areas and returning to their home countries fo visit
Irieruds and relalives are similarly al rish because ol
weanineg or abwent immunity,

Malaria affecth  mainly  poor, undererved  and
marginalied populations in remole rural arcas which ane
characterized by inadequate control meawres amd limited
accrn o health care Higher malaria prevalence has been
trpried among ethnic and tribal groups living in remole
forevted and border areas, as well a3 among mobile and
mibgran] populationa

The chikfhnod deaths resull maindy rom cerebiral malaria
and anaemia Fatality rates of 10-30 per cent have been
reporied among chiklen relerred 1o hospilal with wevete
malaria However, these rales are even higher in rural and
memote arean where palients have resiticted access o
sdequate ireatment. Malaria alvo contribuley Indirectly 1o
Miness and deaths rom respiralory infections, diarthoeal
dissase ar] malnutrition. Dealhs from malaria in countries
outude Sub-Saharan Africa occur principally in non-
immune people who become infected with P falciparum.

Undermeporting of malaria cases and deaths remain a
majpor challerspe  [rug-rmsdant parasites, poor frealment -
werking behaviour and the prevence ol  counterfeil
antimalanal drogs further hinder control efforts. Resistance
ol P falciparum o the &-aminoquinclines and sulladoxine-
pyrimerthamine s wadespread in almoal all countries of
STAR, with wanying beweh of sewverity  Hesstance 1o
mallquing was reported from Mypanmar and Thakamd,
Quinine has reduced susceptibility in Thailand. With
progrew from mono-lo-mullidrug rebstance, all malaria-
ndemic counimies that have falciparum malaria adopled
the highly eflective arlemiinin - based combination
therapy (ACT)

The coverage of indoor residunl spraying with Insectickles
(IRS) rernaing low (42 per cent). Inseclicide-trealed nets have
been introduced in almosl all countries lo supplement TS
ellorty, bul the coverage remains exlremely low

INDIA

Malaria continues to pose a major public  health
threal In  India, particularly due 1o Plasmodiom

Jalciparum which is prone o complications. [n India about
21 9% pert cont population lives in malaria high transmisson
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- EMDERDOLOGY OF COMMUMICARLE DISEASES

(= 1 case/1000) population] areas and about 67 per cent in
low tramamission (0-]1 case/ 1000 population) amras (2).
About 72 per cenl ol malaria cases and 77 per cent of deatha
dur o malara i reported from Morth-eastern  states,
Chhanisgarh, Jharkhand, Madhya Pradesh, Orissa, Andhra
Pradesh, Maharashtra, Gujarat, Hajmthan, West Bengal and
Karnataka Mowever, the other slates are alo valnershle
with local amd local outbreaks ol malaria. Much of thess
areas are remote and inacormisible, lorest or lorest |

with operation difficulties and predominantly inhabited by
tribal population ().

The countrywide malaria surveillance data lor the period
from 1795 to 2013 s as shown In Table 1,

The APl has been steadily declining In India from 3.29 in
1995 1o 0 HR in 2012, When Interpireting APL it Is important
o evaluate the level of surveillance activity Indicated by the
Annual Blood xamination Rate {ABRER). At low levels ol
surveillance, the Slide Poaitlvity Hate (SPR) = a better
indicator The SR has alo shown a decline in the country
from 351 in 1995 1o 051 in 2013, The Pf casey hawe
declined from 1.14 million in 1995 o 0.44 million cases in
2013. Howsver I "% has gradually increased from I8 8% in
1995 10 nearly 66T in 2013, which may indicale
Increasing resistance 1o chlomdquine [4)

India is predominantly characierized by unstable malaria
transmlssion. Tranamission s seasonal with  Increased
intensity related to raims. Due to the low and unstable
transmssion dynambcs, most of the population has no or Lirtle
immunity loward malaria. As a result, the majorty of Indians
living in malarious areas are &t rik of Infection with all sge
groups allected However, surveya have shown that in some
foci, mainly in lorested areas, ransminaion is intense and the
disease burden is 1o 8 large exlent concentrated in children.

Theere ame iz primary wecton o malaria in India
(1) An. eulicifocies ia the main veclor of niral and peri-utban
areas and ls widespread In peninsular India. It is found in a
varlely al natural and man-made breeding sllen. [ s highby
roophilic Species A w an sstablhed vector for P Viear and
P falciparum, whereas species [} s completely refractory 10
P Vivax and partially refractory to ' folciparem. It has been
demomiraied thai species B, however, may play a role ax a
vector of P folciparum in areas where the cattle population ks
very bw or absent, (2) An sepheral h respomibile for
malaria In urban and industrial areas. The hype form s fownd
In urban areas; Intermediatle form In urban and semi-urban

Iocalities and mysorenais form is present in rural areas (it §s
nol & wvector);, (3) An fluviatilis s the main veclor in hilly
arean, forests and forest fringes in many states, especially in
the easl; (4) An. minimus s the vector in the ool hills of
Maorth: Eastern states; (5] An. dirnna la an Important forest
vector in the Morth-East, and (6) An epiroticia s now
restricted to the Andaman and Micobar lilands [5),

Prevalent major epldemiological types of
malaria in Indla (6)

In the course of the stratification exrrcise, various problems
and constraints reaponuble fof the wow progress of malarla
control have been klentified An analysis of these facion has
resulied In the identification of malara pelocing areas,

TRIDAL MALARIA  The population ol tribal areas are
contribuling aboul 50 per cent of P Jolciparum cases ol the
country (5], Infants, young children and pregnant women
have been identified as malaria high risk groups followed by
mobile tribal population engaged in forest -related activities.
Limited health inlrastructure and lack of drugs at village
level are the factons responsible for high morbidity and
mortality due o malaria

RURAL MALARIA : Thew include irrigated areas ol arid
and semiarid plains, Malaria 5 of moderale to low
endemicity. An. culicifocies s the main vector and P ueleax |8
predominant durlng lean period and P jelciparum during
periodic ewacerbation. In these the health infrastructure s
moderately developed.

URBAN MALARIA . 15 major cithes including 4
metropoltant acoount bl nearty B per cenl ol malana
cawrs coversd under urban malaria control wcheme. The
health infrastructure by well developed. In peri-urban areas
malaria situation i influenced by poor sanitary conditions
and bow socio-economle groups living In unplanned
setlements prone o periodical epldemics

MALARIA IN PROMECT AREAS © Project areas are ihose
areas where comtruction and dewelopmenial activities are
taken up and fempotary tropical sggregation af labourers
takes place brirging in different straim of malarls parasile
and non-immune population. Thin results in distwbance In
eco-walemn, prolilic increase in vector breeding places and
increased man-mosquito contact lavouring hikgh malaria
ranamission. These pockens contribute s large number of
malaria cases which are highly diproportionate 1o the

TABLE 1
Countrywide malaria surveillance data (1995 -Apnl 2014)
Youw ;..m:_-p...}“:...q T.T---:I- . (nmithoes) PR AW SPR SR np oy
1715 ARA 141 k& | 114 2084 119 3151 1.151
2008 1,119,624 9.7 152 077 5081 136 157 08B0 1,058
200 1,150,113 100,33 1.56 DB4 5372 134 1.51 0.81 1,144
2010 1,151,788 10,60 160 0R3 5212 137 141 O 1,023
2011 1,210,000 105 131 066 5030 110 120 061 754
2012 1.211.509 1089 106 05l Lol )| (o F.0,] 058 049 516
blarch 2013 - M40 o8 044 659 - 051 034 by
| to Aprid 2014

Pl - Plesmesium fakiperum
APl - Annual Parails Incdence
SPR — Shkla Poulthity Flake
Source ; (4)

BSF = Blood Soess Fanesdaraed
SFR - Slide Falciparum Rals
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relatively small population groups Inhabitating the area
One or more major vecton are involved in malaria
tranamissinn Limited health lacilities lor prompt treatment s
invariably swsoclated with chloroquine reudstant malaria
parasite. Hence specific contral strateqy b required for such
ATEAY.

BORDER MALARIA : These are the high malaria
transmission belts along the International borders and state
borders. Thmie areas bave their own problems in regard to

malaria control because of mixing of population and poor
administrative control.

Some delinllions (2)

Malaria rontral - reducing the malaria disease burden o a
level at which it s no longer a public health prablem

Malarin elimination : the Inlermuption of local mosguito-
bormne malarla transmission; reduction to ‘merd’ ol the
inchlence ol Inlection caused by human malaria paraalles In
a deflined geographical amea as a resull of deliberate efiors;
continuell measwures m  prevent  re-esiablishment ol
tranamission are requined.

Ceriiflration of malaria efiminallon : can be granted by
WHO aher it has been proven beyond reasonable doubl that
the chain of keal human malaria tranamissbon by Anopheles

mandgquilisrs has been fully interrupled in an enlire couniry
for al leasl 3 eonsecullive yeam.

Malarta erodication : permanent reduction 1o ‘pero’ of the

worldwide incidence af infection caused by a specific agent;
applues to & particular malaria parasite specien. Intervention
measures are no longer needed once eradication hay been
achirved

Epldemiclogical determinants

Ageni lactors
{a) AGENT

Malaria in man Is caused by four distinet species of Lhe
malaria parasite = P vivax, P falciparum, P malorioe and
P ovals Plovmodium eivas has the widist geographic
distnbution throughout he world. In India, about 50 per
cent ol e infections are reporied o be due 1o P Jalciparum
and 4-8 prr coenl due 16 mized inlection and rest dusr to
P vivax. F malarioe has a mairicied distribution and is sald
o be responsible for ks than | per cent of the infections in
India. The largest bocus ol P malarice In India s reported (o
b b Tumbur and Flassan districts in Karnataka, P ovale b a
wery rare parasite ol man, mosthy conflined o ropkcal Alrica
I hias also been mporled in Vietnam. The ssverity ol malaria
i related 1o the species of the parasite.

Life history

The malaria parasite undergoes 2 oyl ol development
= the human cycle (asexual cycle) and the moguito cycle
{vexual cycle). Man ks the Inlermediale host and mosquilo
the definitive host (Fig. 1),

EXOCENOUS PHASE (1M HOSOUMTO)
Senisal cyle |wpusospomyg]

ENDOGENOUS PHASE (1N FHLUIMAN)
Asanual opche fuch|sogony |

Lpuwrigniley

E e sty F noserythroeyiic
[rmes Mhrough hocky +  In ualved Trom . nuh:phmuhu
h;ﬂlp, injer e i human boad parers hymal cells
reach salivary glands
Docyst grows (mulliple SPORDGOMY SCHITOGONY
divisbon stadge: cyat burnhs
0 release yporosodies) /" | \.
Mlatuse w2 hirord (Enter ved colls)
(Penetroivy i ouler Lager
of siomach wall ol Exythrooytic cpile
mosquilo and encyits) CLINICAL MALARIA
Immature shizont hnnlrwl;-ﬂh
Ookinete (metile rygoke) '\ /
‘ GAMETOGENY Matume tropharoile
Husrman
Migrogameis M i rogameiooie
mi ertiization) 6———— | Pd e diterentiation)
[T e
Maa posga rreria i
G i
Likecyacle of the malara pariaies

Source | {10)
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- EPIEMOLUNGY OF COMMUMCARLE DISFASES

{1} Asexual eycle: The asexual cycle begine when an
Infucied moaqullo bites a penon and Injects spormsoiles. A
conslderable amount of new knowledge about the parasite’s
e cycle has become avallable in recent years, concerming
almiosl all phases of the cyele (7). A briel description s s
follms = four phases are described in the human opche:
{a) HEPATIC PHASE. The sporoeoites disappear within
060 minutes from the penpheral cireulation (5] Mamy of
them are destroyed by phagoeytes, but some reach the [ver
cells. Alter | -2 wevhs of development (depending upon The
species), they become hepalic schizonts, which eventually
burst releasing a showsr ol meroroiies. The number ol
miroroltes produced rom a single apororolle varies
considerably  with  the infecting specien. A single
P falciparum spotoroile may form as many as 40,000
matoeoites, whereas sporomites from other species ol
plasmodia produce onky 2,000 w0 15,000 memmites (5). In
the case of P fokciparum, the intrahepatic schizonts rupture
almoat simultaneously and there s no peruistent trusue phase
(the so-called exo enjthrocytic phase) On the contrary, the
Intrahepatic schizonts af the ather plasmodia do not burst all
al the same fime. Some hepatic formia periiat and remaln
dormant in the hepatocytes lor considerable periods belore
they begin I grow  and  underga  pre-erythrocytic
schizogony, thus liberaling meraroites into the blood stream
causing relapres of thewe Infections. P pleax and P ovale
may continue to relapss lor 2 o 3 years and P malarios may
persist for 10 o 20 ywars or more. Once the parasifes
enler the RBC, they do not rmeinvade the liver
(k) ERYTHROCYTIC PHASE: Many of the merosoites ame
rulckly destroyed, but a significant number attach 1o specific
receplor sites on the HAC, The mermuaites then penetrale
the RHC and pass through the stages ol trophazoite and
schiranl. The erylhrocylic phase ends with the Lberation of
merarolles, which infect fresh red blood cells The cycle s
reprated over and owver again until i is Uowed down by the
immune response of the host (7). The duration ol the
erythrooylic oycle i3 constant for each specws of malaria
parasite- 48 hourns lor P falciparum, P viear and P ovale;
and 72 hours for P malariae () GAMETOGENY In all
species of malarla some erythrocytic forma do not divide but
become male and lemale gametocytes. These are the sexuial
lorma of the parasite which are infective o mosgquit

(il} Sexual eycle: The mosquito cycle (sporogony) begins
when gamelocyles are ingested by the veclor mosquito
when leeding an an infecied person The gametocyies
continue further development in the mosquite The firut
even! to take place in the somach ol the mosguito bk
euflageilation ol the male gametocyte, 4-8 thread-like
filaments called “micm- gametey™ ame developed The lemale
gametocyle undergoes a process of maturation and becomes
n female gamete or “macrogamete”. Hy a process of
chematanis, microgametes are altracted lowards the female
pamide, and ane ol which (microgamete) causes lertilization
of the lemale gamete The resulting negole i &t st &
molionbess body, bul within 18-24 hourn, it becomes motile.
This is known as Ookinele, which penetiates the stomach
wall of the mosquito amnd develops into an oooysl on the
ouler surlace of the stomach The ooyt grones rapidly and
develops within it numerous sporoeoites. When mature, the
oocysl bumts and liberates sporaenites inlo the body cavity
ol moanquite. Many of the spororoiies migrate o the salivary
glands of the mosquilo, and the mosquiln now becomes
inlective 0 man. The period of time requited for the
development ol the parasite from the gamelocyte 1o
sporaroite slage in the body ol the mosquito i about

10-20 days depending upon lavourable conditions ol
atmopheric lemperature and humidity, This period s alo
referred to as the “extrinsc incubatlon perlod”®.

(b} RESERVOIR OF INFECTION

With the poauble ssception ol chimpansees In tropical
Mlrica, which may carry the inlection with P makirioe, no
other animal resrvol of human plasmodia s knossn 1o eist
7). A buman rewreoin B ons who harfboun the sssual forms
[gametocytes] of the parasite. A patient can be a cartier ol
wveral plasmaoddial species a! the same lime. Childien ae
mone [ikely 10 be gametooyte cartler than adults, The child s
thus epidemiologically a belter reservolr than the adull
Certain conditions must be mel belore a person can serve as
a reservodt (i) the person must hatbout both the sexes ol the
gametocyts in hn blood [ the perwon harboun only male or
female gamrtooytes, further development cannot take place
in the mosquito vector, (i) the gametoogtes must be mature;
immature forms do not undergo burther development. [t may
take 2-4 days for the gametocytes 1o afain maturity alter
their apprarance in the blood, (1) the gametocytes must be
viable, | e, if the palient receives an antimalarial drug, the

ks theetr viability or inlectivity to mosquiloe
[iv] the gametocytes must be present in sulficient density 1o
inlect mosquitoes. The number of gametooyies necessary lo
infect mosquitoss is not defimilely known, but it is thoughi by
some thal there must be at least 12 per cubic mm of blood,

(c) PERIOD OF COMMUNICABILITY

Malarta » communicable as lomg as mature, viable
gametooytes exist in the circulating blood in sulficienl
denaity 1o inlect vector mosquiioes, In vivax Inlections,
gametooytes appear in blood 4-5 days after the appearance
of the avesual parasites; in lalciparum infections, they do
not appear until 10-12 days aher the first appearance ol
asraual parmiles. Gamelooyley ame the mosl NUMeErous
during the sarly stages ol the infection when their demity
may exceed 1 000 per cubic mm ol blood. They alwo lend to
occur in wavers in peripheral blood

RELAPSES: It is usual for vivax and ovale malaria o
relapse more than 3 years alter The palienl’s fird allack.
Recurrences ol lalciparum malania usually disappear within
1-2 ywars. P malarior has & tendency to cause prolonged
low—level, symplomatic parasttaemnia (11). The infection s
knoswn bo perudl b 40 year or more. [ is probabls that
perom harbouring such inlectiom are al leas! occasionally
infective 10 mosguitoes

I i e considered more hkely thal vivar and ovale
relapies are dertved hrom onginal, spororolle-induced, liver
schironts which have lain latenl long belore bursting. In
F falciparum and P malarioe infections latent liver schizonts
do not appear Io occur. Helapses in Ihese species, mosl
authorities mainlain, are due Io a chronle blood infection,

Le, eryihroodic schizogony perdaing al o kow level,

Host factors

The main variahles of the human element that have an
influence on malaria epdemiobogy include the following -

(a) AGE  Malaria affects all ages NMewborn infants have
considerabile resislance to infection with P folciparum. This
has been attribuled 1o the high concentration ol loctal
haemoglabin during the first lew monihs ol lile, which
suppresaes the development ol I* falciparum (12) (b) SEX -
Males are more hequently sxposed 1o the ik of acquiring
malaria than lemales because ol the outdoor lile They kead
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Further, lemales in India are uvwally befter clothed than
males [¢) RACLE : Individuals with AS hasmoglobin [sckle-
cwll trait) have a milder llness with falciparum infection than
do thowe with normal [AA] haemoglobin (8] Pervons whose
red blood cells are “Duffy negatree™ [a genetic trait) are
resislant 1o P vivax infection. [d) PREGNANCY : Pregnancy
increases |he rish of malara in women Malaria during
pregnancy may cause intrauterme death of the foetus; | may
alsn cause premature labour or abortion. Primigravid
women are al greatest risk {13). (e) SOCIO-ECONOMIC
DEVELOPMENT :  Malaria has  demonstraled  the
relationship  between  health  and  secio-economic
development, It is generally accepted thal malaria has
ilisappaared linm moa developed countries as a resull ol
incin-economic dewelopment [13) (11 HOUSING: Housing
plays an important mle in the epideminlogy of malaria. The
-wentilated and U-lighted houses provide ideal indoor
reating places For mosguitoes. Malana v acouired In most
inslances by mosquite: biles within the houses. The site,
type of comtruction, nature of the walls, elc. influence the
selection ol control measures [14) (g POPULATION
MOHULITY - People migrate lor one mmason or other from
one country In ancther of rom one part of a ountry o
anolher. Labouren connected with varous engineering,
irrigatinn,  agriculiural and other projects and  periodic
migration ol nomads and wandering tribes are outstanding
examples of (Mernal migration. Some of them may Imporn
malarin parasites in thelr blood and eintmoduce malaria into
aras where malaria has been controlled or eliminated
Imported malarla has become quite a public heahh problem
In Eurnpe, North America, and nther lemperate parts of ihe
warll, owing o the rising tkde of air fravel, lourivm and
migration  (10).  (h} OCCUPATION . Malaria b
predaminantly a rural disease and v clely related 10
ngricullure practices. (i) HUMAN HABITS © Habits such an
deeplng oul ol doon, nomadism, refusal ta accept spraving
ol houses, replaviering of walh alter spraying and nod using
measures of personal protection (e g bed nets) influence
man-veclor contact, and obviously the choe ol control
measures. ()] IMMUNITY The epdemic of malaria i
influenced by the immune status of the population
Immunity o malaria in humans s acquired only aler
repeated ewposure over several yean Thus in endemic
malarious areas a stale of collectve immunity beoomes
eslablinhed slomhy, 30 thal infants, young children, migranh
and travellen fimm non-endemic areas suller mont from the
disease Those, however, who survive io the adull age showw
less evidence of adverse elfects to the attenuated Inlection
Inlards born ol Immune mothers are generally prolecied
during the first 3-5 months by maternal IgG antibody;
Infanits born ol semi-immune mothers are only partially
profected. Aclive Immunity s specles-apecilic, thal [,
Immunity againsi one straln does not prolect  againsl
annther, People living in endemic areas exposed continually
Io malaria develop considerable deqree of maislance to
clinical disease, bul their partial immunity 1o malaria
declines with time after they leave their endemic countries.
Semi-immune indviduals may harbour malaria parasites
without presenting any symptoms ol disease. Both humaoral
and cellular lacton play a rolz in this protection (1),

Environmental factors

India’s grographic position and climatic conditions had
been, lor long, lavourable 1o the transmission of malaria.
(a) SEASON : Malaria is a srasonal disease. In moat part of
India, the maximum prevalmce i from July 1o November

{b) TEMPERATURLE: Temnperature allects the lile cycle of the
malaria pararite. The optimum lemperature for  the
development of the malaria parasite In the Insect vector s
between 20 deg to 30 deg C (68 deg 0 R deg F). The
parasite ceases o development in the mosquito i
the mean lemperature b below 16 deg C (GDB deg F).
Temperatures higher than 30 deg C are lethal o the
parasite. (¢} HUMIDITY: The atmospheric humidity has a
direct effect on the length ol lile of the mosquito, although i
has no eflect on the parasite. A relative humidity of 60 per
cent s considered necessary lor mosquitoes 1o live their
normal span ol lile. When the relative humidity is high,
mosquitoes are more active and they fead more voraciously.
I the humidity 15 Jow, mosquiloes do nol live long.
(d) RAINFALL : Rain in general prowvides opportunities lor
the breeding ol mosquitoss and may glve rise 1o epldemie
ol malaria Hain increases the atmospheric humiditg which is
recraary lor the survival of mosquiloes. Howsever, heavy
rain may have an advere allect in NMuahing oul the breeding
places Paradoxically in some areas, (e g, 50 Lanka) severe
rpidemica ol malarna followed yean of droughit || was
because, the kraer momoon raims led io the lormation of
small pondy o water in rver beds, which served aa active
breeding places for malaria vectors. The  relaliomship
between ramlall [otal and its distnibution} and mosqulto
breeding is of lundamental importance (15). (e) ALTITUDE:
As a rule, Anophelines are nol found at altiludes above
2000- 2500 metres, due bo unfavourable climatic eondillons,
(1) MAN-MADE MALARIA. Burrow pils, garden poals,
imigation channels and  engineering  projects ke
construction of hydroelectric dama, roads, bridpes have led
to the breeding of mosquiloes and an Increase (n malaria.
Malatia consequent on such human undertakings Is called
“man-made malaria™.

Vector of malaria

Out of about 45 species of anopheline mosqulioes In
India. only a few are regarded as the vectors of primary
importance. Thewe are. An. cullcifocies, An. fluviatills,
An depherui, An minimur, An  philippinenai,
An mundairuis, and An moculatin. The wectors of major
importance are An  culicifocies In rural arems  and
An. etephentd in urban areas

In the atwence of a vaccine, vector control s the only
practical approach o malaria control A knowledge of
anopheline biology b ewential lor undendanding the
epideminlogy of malarda and il prevention The main
lacton which determine the wveciorial importance of
mosquitoes are [a] DENSITY : To be an ellective vecton, a
ipecies must be present in adeguale density In or near
human habitations. A sudden Increase In density of veclon,
may be a cause of epidemic outbreaks. For each veclor,
there is what s known s “critical density™ below which
ellective transmission cannod be maintained in a communily.
This level varies with different species. In the case ol An.
culicifocies a high density s required for the propagation of
malaria, in the case of An. fluviatilis which v very efficient
vector, a much lowsr density would suffice, (b) LIFE SPAN:
The key factor in the transmission of malaria is the life span
of the vector. The vector mosguito must live lor at least
10-12 days after an infective blood meal 1o become
infective. The strategy in malaria eradication is o shorien
the life span of mosgurioes 0 bess than 10 days by
insecticides. (c) CHOICE OF HOST : Some mosquitoes
preler human blood, some animal blood. and some show
greal variation in their leeding habits. The percentage of
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human blomsd leeds in the case of An  rulicifocies, an
important vector in India, has been lound 1o vary mom 2-80
per cenl (8] In contrast, An fluviatifin s a highly
anlhrophilic species The anthrophilic species, (e, thowe
thal have a high prelerence lor human blood are beefter
vectors ol malaria than mophilic species () RESTING
HABITS : After a hlood meal, some mosagu itoss rest indoon
on the walls for quite sometime This behaviour pattern
known ns "enidophily®. Hul there are some species which
rest ouldoon (exophily). A knowledge of the eating habib
(which must be under constant surveillance) is the basis for
organieing ratlional anti-adull measures In lact, the conceplt
ol malaia evadication v hawd on endophilism  [indoor
resting habils) ol most malanal vecton (¢) BREEDING
HABITS The hieeding habits o @ mosquitoss  vary
conslderahly Sonme biesd In moving water (An fluviatilis),
some in brackish water [An sundoicus) and some In wells,
cisterns, founlains anid overhead tanks {(An  siephensi). A
knowledge of the hieeding habits bs required for eonducting
anti-larval operations. {f} TIME OF BITING  The majority
ol Indian mosgulloes bile sl pight excepling the Asde
mosquitoes Anaphiline meosquiloss have noclurnal feeding
habits, betewen dusk and dawn (g0 VICTORIAL
CAPACITY = The term wectorial capacity reflen o the
combined effect of the demity of the vector population, B
susceptibilitg to infection, life span and probahiling of
feedding on man 11 i distinel from physiological capacity 1o
transmit infection (k) HESISTANCE TO INSECTICIDES : A
knowledge ol the status of veclorn realatance 1o imecticides i
nlwn necessany On this depends the cholce of Inecticides 1o
be used. When an imsect veclor s reshilant o & ghven
insecticide, allernative insecticides have 1o be used

Mode of transmisslon

{a) VECTOR TRANSMISSION: Malaria i tramamifted by
the hite of cettain species of infected, lemale, anophefine
mosquiloes. A single infected vector, during her life time,
may Infecl several persons. The mosquito v not infective
urless the sporozolles are present in its salivary glands.
{b) DIRECT THANSMISSION: Malaria may be induced
accidenially by hypodermic intramuscular and intravenow
injections ol blood or plasma, eg., blomd transfusion,
malaria in drug addicts 16, 17). Blood tranituslon poses a
problem because the parasites heep their infective activity
for al least 14 davs in blood botdes stored &t - 4 deq C (18],
Persons who have lived in an endemic area (including those
whno have heen laking anlimalarial prophylactically] and
amyone who has had malaria should not be accepled as
blood donor until 3 yean afterwards (15). (c) CONGENITAL
MALAHIA: Congenital infection of the newborn from an
inlected mother may also occur, but it is comparatively rare.

Incubation period

This is the length ol lime betweren the infective mosquibo
bite and the liml appearance of dinical sigrs of which lever
v most common. This period b wsually not less than 10

The duration of the Incubation period varkes with the
species of the paraslle, and In natural infections (in
mmquilo-transmiiied malaria) this & 12 (9=14) dmn for
lalciparum malaria, 14 {B-17) days lor vivax malaria, 28
(18-40) days for quartan malaria and 17 (16-18) days for
crvale malaria. With some sirains of I° weas, the incubation
period may be delayed lor as long s 9 months; this may
alwy occur with other species in persona who hawve been
taking suppressive antimalarial drogs (8)

Clinlcal features

The peimary lewer s masched by paromyame which
corresponad 1o the development of the parasites in the red
blowd cells The peaks of the lever coincide with the release
inin the hlood wrream of succesive broods of merogites

The typecal aftack compiis thive dntinet itages, | o, The
codd stage, the hol slage anid the sweating stage. Thews are
lolloraered by an afebiile period In which the patient leels
greately relewed

COLD STAGE : The onsel Iv with lassitude, headache,
nausea and chilly wensation lnllowed In an hour or w0 by
rigory. The lemperature rives rapidly 10 39-41°C Headache
I often wvere and commaondy there ls vomiting . In earky) par
of this stage, shin leels cobd, Later It becomes hol. Parasiley
are uwally demonstrable in the blood, The pulse v rapid
and may be weak Thia slage lasts for 1/ ] hour

HOT STAGE ~ The patient leels burning hot and casts ofl
his clothes The skin is hol and dry to touch. Headache s
Intense bu! nausea commonly diminishes. The pulse s full
and respiration rapid This stage lasts for 2 10 6 houn.

SWEATING STAGE . Fever comes down with profuse
wawaling The lemperature dropa rapkdly to normal and wkin
I conl and moitst, The pulse rate becomes wbower, patient
::.:h telieved and often lally asleep. Thin slage lasts for 2-4

"

The Iebrile paromysma occur with definite Intermittent
periodicily repealing every third or fourth day depanding
upon the species of the parnsite involved, The classical 3
stages (cold, hot and sueating) may nol shways be observed
due o maturation of geneialions of parasite a! dillerent
times. Preriods of lalency may las! weeral werks or monihs
(8. 19). The diseass has a tendency to relapse and s
characteried by enlargement ol the spleen and wecondary
anaemia Febrile herpes i common in all malarial patients,

In patents with P folciporum infection the primary lever
in its firsd lew days is usually irreqular or even continuous
and ithen the classical 48 hour periodicity becomes
established or the fever may continue (o be irmegular and the
hot and cold stages, 30 typical of other malarial infections
are kess clearly sweparated from one another. In persons with
poor immunity the paroxysms am assocated with marhed
prostration Headache, nausea and wvomiting are usually
more severe, and there by grealer lendency towards the
development of delirnum, haemolytic jaundice and anaemia.
The mortality is much grealer than in other forms of malaria,

With P pivar infection, symploms are same bul are
usgally milder and mome requlardy divided Inte *hot™ and
*told® stages than in P falciparum infections.

P ovale infechons differ hittle from that of P elear.
However, they terd 1o be milder than P picar and cense
alter & hew parconsams even il no trealment is given,

Clinically, P malarios anacks resemble those ol P vivax
but the cycle is ol 72 houn Inslead of 48 hours, The
tendency for long-lerm relagmes (o occur s marked,

The complications ol P fakiparum malaria are cerebral
malaria, acute renal lailure, liver damage, gastro-intestinal
symploma, dehydiation, collapse, ansemia, blackwater lever
ele. The complications of P vicar, P ovale and PP malarioe
infections are anaemia, aplenomegaly, enlargement of liver,
herpes, renal complications etc.

Diagnaosis
The diagnosis of malaria depercds on demonstration ol
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tha parasite In the blood. Suspicion of the diagnosis is
aroused by epldemiological and clinical evidence.

1. Microscopy

Two hypes of blood films are useful in searching lor and
identification of malaria parasite. The “thin Blm™ and the
“thick film™, It s recommended that both hypes of film be
prepared on a single microscope glass alide. The thick film is
mare meliable in searching for parasite, as large volume o
blood |8 examined under each micrescope held When
scanty, parasite may be lound about 20 limes more rapidly
In thick slide than in thin slide. The thin slide s more
valuable for identifying the species of the parasite present. In

. it they are seen more clearly,

The advantage of microscopy are : The sensitivity Is high.
It ls possible to detect malarial parasite al low densities. I
also helps to quantily the parasite load; It is possible 10
distinguish the various specles ol malaria parasite and their
different slages.

2. Serological lest

The malarial Muorescent anlibody test wsually becomes
positive two weeks or more after primary infection, by which
time the infection may have been cured A positive test b
iherefore, nol necewsarily an indication ol current inlection
Thae test is of the greatest value in epidemiclogical studies
and in determining whether a person has had malaria in the
past (20).

3. Rapid diagnostic test (RDT)

Rapid Diagnostic Tests are based on the detection of
clrculating parasite antigens with a simple dipstick Tormant.
Several types of RDOTs are available. Some of them can only
detect " folciparum while othery can detect other parasites
also, The latier kits are expensive and temperature sensitive
ROTs are produced by dilferent companies, so there may be
dilferences in the conlents and in the manner in which the
test I done The users manual should always be read
properly 1o avold lalse negative results [2]).

Measurement of malarla

PRE-LRADICATION ERA

In the pee-eradication era, the magnitude of the malaria
problem in a country used 1o be determined moatly from the
reports ol the clinically diognosed malaria coses The
clamical malariomelric measures are spleen rate, average
enlarged spleen, parasite rate etc. In a control programme.,
the case detection machinery s weak Therelore, the
classical malariometric measures may provide the needed
information, | e, the irend of the disease,

{a) SILEEN RATE : It is defined as the percentage of
children between 2 and 10 years of age showing
enlargement ol splewn Adults are excluded from spleen
surveys, because causes other than malara frequently
operale in causing splenic enlargement in them. The spleen
rate |s widely used for measuring the endemicity of malaria
In a community. |h) AVERAGE ENLARGED SPLEEN . This
Is & lurther refinement of spleen rate, dencting the average
sitw of the enlarged spleen [22). It is a uselul malariometric
index. [c) PARASITE RATE : It bs defined as the percentage
of childten between the ages 2 and 10 years vhorwing
malaria parasites In their blood films. [d) PARASITE
DENSITY INDEX : t indicates the average degres ol
parasitaermia In a sample of well-defined group of the

population. Onby the positive slides ame Included in the
denominator (§). [e] INFANT PARASITE HATE : It is defined
as the percentage of infant below the age of one ywar
showing malaria parasites in their blood films 1t s regarded
o the most semasitres index of recent Iransmission of malaria
in & localiry Il the infant parasite rate b mero for 3
consdculive years in & locality, it s regarded aa absence of
malaria rammisuon even though, the Anopheline vectors
mipomnible for previous transmission may  remaln,
() PROPORTIONAL CASE BATE . Since the morbidity rale
I difficult to determine, except in conditions when the
diagrosis and reporting of each case is carmied lo perlection,
proportional case rate 5 used (8). It is defined as the
number of cases diagnosed as dinical malaria for every 100
patienits attending the hospitals and dispensaries. This is 8
crude index because the cases are nol related to thelr time/
space distribution.

ERADICATION ERA [current incidence levels)

Duning the eradication era, the microscopic diognosis ol
malana casws became the main method of diagnosis. The
parametlers used lor the measurement of malaria were
mostly  parasitological in  nature; the commonly used
parameters were APT, ABER, SPR and SIH The same
parameters are being used at the present time These
parameters are unlikely 1o reveal the true epidemiological
pecture, wunless the case delection machinery is fully
supervised and very efficient The lollowing parameters are
in use at present :

Annual parasite incidence [APT)
Annual blood examination rate (ABER)
Arnnual lalciparum incidence [AT)
Slide positiviry rate (SPR)

Slide falciparum rale [SFR).
a. Annual parasite incidence (APT)
APL s given by the formula :
Confirmed cases during one year
Populaton under sureillancs

AP s & sophaticated measure of malaria incidence in a
community. It is based on intensive active and passive
survillance, and cases are confirmed by blood evaminalion
Arean with AF1 > 2 per 1000 population per year have been
classilied as high risk areas in Indla, and thereby eligible for
wveCiol controd

b. Annual blood examination rote (ABER)
ABER is grven by the formula :

Mumbset of wides enamined
Prpailation

ABER is an index ol operational efficiency. The annual
parasite incidence (APl) depends upon the annual blood
collection and examination rates. A sullicient number of
blood slides must be systematically obtained and examined
for malaria parasite to work oul accurately annual parasile
Incidence (AP1).

Al present, about 100 million fever cases are screened
wvery year in India. The aim is 1o screen 10 per cent of the
population even though the disease transmission by expected
o reduce. The surveillsnce systen has not undergone any
change (5).

a onoe

AM = 1000

ABER =

» ]
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c. Annwil faleiparum incidence

Since* the emergence of P folciparum problem in India,
data aret collected separalely for 101al malaria cases and
P falciperum cases.

d. Othen

The slide poaitivity rale and slide lalciparum rale are
usehul paameters. They provide information on the trend of
malaria Fansmisabon

Shide ponitivity rate - slide positivity rale b the percentage
ol slides lound positive for malarial parasite, lrrespective ol

Ihie type of species

Shide faleiparum rate @ It I the percentage of dlides
positive for ' fuleiparum parasiie,

VECTOR INDICES

A malaria survey I8 nol complele unbess i1 Inchadies
Investigeiions mwelating 0 the insect vector, Some of (he
Impartant vector indlces are: (a) HUMAN BLOOD INDEX ;
In the proportien of freshly-fed  female  Anopheline
mosquifoes whose stomach contaims human blood, I
indicates the degree of anthmphilism (b SPORDIDITE
RATE ¢ It In the percentage of female anophelines with
sporozalies  in thelr  salivary glands  (¢) MOSQUITO
DERSITY : 11 v usually expressed as the number al mosguitoes
per man-hour-caich. (di MAN RITING RATE (Riting
dennity) ;I is delined s the average incidence of anopheline
bites per day per person 1 is determined by standardued
vector cnle hes on human bait (e INOCULATION RATE - The
man-=biting rale multiplied by the infective sporosnite rate
called the inoculation rale. All these rates ame employed in the
quantilalive amessmen! of malaria and in bullding up a
companlle epidemiological picture of malaria

APPROACHES AND STRATEGIES OF
MALARIA CONTROL

As the concepl ol contral replaces thal ol eradication in
many national programmes, a reordering of priorities In the
selection of control methods must occur These priorities and
approaches must  be based on  epidemiological
considerations, adverse eflects on health, economy, technical
feasibility, functional resources, human resources  and
community participation  Recerntly WHO sttessed a number
of points relevant to future strategy of malaria control. The
main emphasis is on the need to base it on an epidemiological
approach. Thew aspects are discussed below,

APPROACHES TO MALARIA CONTROL

Strategic Action Plan for malana control in India, 2007-
2012, ard more recently 2012-2017 were developed by
Directorate of National Vertor Borre Disease Coetrol
Programmae

The strategies for prevention and control of malaria and
Itn lransrnission are (5) .

{a) Surveillance and case management
(1) Case detection [passive and active)
(2) Early diagnosis and complete treatment
13) Sentinel surveillance

(b} Integrated vecior management
1) Indoor residual spray (IRS)

(2) Insecticide treated bed-nets (ITNs) and long Lasting
insecticidal nets| (LLIN)

{3) Antilarval measures including source reduction.

ic} Epidemic preparedness and early response
(d) Supportive interventions
(1)} Capacity building
(2) Pehavioural change communication
(3} Intersecional callabaralion
(%) Monitorng and Evaluation
(5} Operational research and applied leld research.

Early diagnoais and treatmenl of malaria almas al ;

(1) Complete cure;

(2} Prevention of progression ol uncomplicated malaria 1o
severe o isease;

(1) Prevention of deaths;

(4) Interruption of transmission; and

(5) Minimiring risk of selection and spread of drug resistant
malarla pasasile

GUIDELINES FOR DIAGNOSIS AND
TREATMENT OF MALARIA IN INDIA-2013 (23)

According to the revised drug policy 2013, there Is no
scope of presumplive treatment in malarla contral, The
recommended guidelines are as follows ;

Teeatment of Uncomplicated Malaria

All Tever cases diagnoned av malaria by microncopy or
RDT should promptly be given efleciive reatment.

TREATMENT OF P VIVAX CASES

Positive P vivas cases should be Ireated with chloroquine
In Tull therapeutic dose of 25 mg kg divided over three days.
Vivax malana relapies due 1o the prevence of hypnosolles In
the Lver The relapse rate in vivax malaria in India s around
30N For it prevention, primaquine may be given al a dose
ol 025 mgkg daily for 14 days under supervision.
Primaquine is contraindicated in GAPD deflelent patients,
infants and pregnant women Caution should be exercised
before administering primaguine in areas known o have
high prevalence of GOPD deliclency. Primagquine can lead to
haemolysis in GAPD deficiency. Patient should be advived 1o
stop primaquine immedialely if he develops symplama like
dark  coloured wrine, yellow conjunctiva, bluish
discolouration of lips, abdominal pain, nausea, vomiting eic.
and should report to the doctor immediately

TREATMENT OF P FALCIPARUM CASES

Artemisinin Combiraron Therapy (ACTI (Artesunale
3 days + sulphadowire pynmethamine 1 day) should be
given to all confomed P falciparum cases lound positive by
microscopy or RDT Ths n 1o be accompanied by single
dose of primaguine (0 75 mghyg body weighi) on Day 2

However. considening the reports ol resistance 1o SP drug
in North Eastern states, the Technical Advisory Committes
has recommended 10 use the colormulated tablet of
Artemether (20 mgl + Lumelantrine (120 mg) as per age-
specific dose schedule for the treatment of FY cases in North
Eastern states This drug is not recommended during the first
trimester of pregnancy and for children weighing = 5 kg,
Production and sale of Artemisinin monotherapy has been
banned in India, as it can lead 1o development of parasile
resistance to the drug

TREATMENT OF MALARIA IN PREGNANCY
ACT should be gven for treatment of P Jalciparum
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malaria in second and third trimestars of pregnancy, while
fguining s recommended In the lrl Himester. P vivax
malaria can he tivated with chlomquine. Primaquine s
conltaindicated in pregnant woman,

TREATMENT OF MIXED INFECTIONS

Mined infectioni with P! falciparum should be treated as
falciparum malaria

Resintance should be suspected if Insplte of full treatment
with no history ol vomiting, diarthoea, patient does noid

rexpond within 72 hours, clinically and parasitologically
Such caven nat responding to ACT, should be treated with

oral quinine with tetracycline/doxicycline. These Inslances
should be reported 1o concerned District Malaria/State
Malaria Olficer ROHPW for Initlation of therapeullc eflicacy
shulies

Diagnosls and treatment of malaria (23)

All lever caves diagnosed aa malaria by either RDT or
microopy shoulid be promptly given elleclive beatment.
The medicines chosen will depend upon whether the patient
has pivax malaria ot falciparum malaria, The flow charts In
different settings lor diagnosis and drug selection lor the
trealmen! of malaria are shown In Fig. 2, 3 amnd 4,

A Where microscopy resull bs auatlable within 24 hours

Sunpeected malaria case

-

Taka slids and wrmd bor mikcroscopisc #samination

-

Rl 7
! [ ' 1 |
Posithve lor Ponitive o Positive lor Fiegathe
P eax P falciparum mized infection No wnti-
Treot with: In North-Egslern pioten Treat with In Morth-Esstern goter Tresl with malarial
COldawm + sge-spectlic ACT-AL jor 3 degs + sgr-apecilic ACT-AL for 3 days + trestmant
PQ 0.25 mg PO single dose on cond day Primaguing 0 25 mg per by body ) P
per kg bady In other stotes: Traal with: ACT-SP for weight dally for 14 days chinical
waight 3days + PQ single dose on second In cther sates: SPACT 3 days + diagnosis
dally for day Primaquine 0.25 mg per kg body
14 dayn wewighi daily lor 14 days
ACT AL - Aramisirun-based combination tharapy - Aremettar  Luslanimne CQ - Chloroguire
ACT SF = Arwmminin based combinanon Meraiy (Aresunas + Sullsdonme Pyromarheming PQ - Prmaguine

PG 2

D Where microscopy resull s not cvailable within 24 hours and monovalent RDT by used

Cagnpurr ] raalaris case
-_ -
Whieen T 2 1R, and FYE > 30N in any of Last 3 pwans In otber mewan, il parseat mob &8 high-risk of Y
* -
D ROT lor dhatwction of Wisil bor alkde rewilt, Givs OO 7% mg g over 3 dajs
malaria & prepan slide onhy Ul high susphcion of malsria
- -
- v - -
Puositive fon ROT reegutive Wait for slile Pussitive fom Prositive bt
P ke spasrurn vwsull Cinew C0) 25 mag g o P wivax F falkiparum
In North.Eastern states Traat with | | 3 dave. i high sapicion of malana G CQ In North Eastern sotes Age-
ape-apecific ACT AL for 3 daya I ool lreahy specific ACT AL for 3 days + Q)
PO single dose on second day - ghven + singht dose on seoorsd day
In other sotes Treat with ACT-SP | | If confirmed as Pu. gove CQ i mot PQO25 mghyg In cther states Trasl with
for 3 days + PQ single dose on slready grven P 0 2% mg by single dose ACTSP for 3 days + PO single
sacond day dawy over 14 days for 14 days dose on wecond day

TIR = Test falciparum rale

Mote : Il & patient has sever syrmploma sl any stage. then immediately seler 1o 8 nearest PHC or other hea'th lacility with indoor patisnl

management of & regiitered medical doctor

NG 3
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C. Where microscopy resull b not coailable within 24 hours and bivalent RDT is used

Sanperrted malsris roee

v

Do blood test with RDT

!

| 1

l l

Prewitive bow Frsarroes b
P pivax P ale ipsaram

Diacard didle [Hacard alida

Treal with In Marth-Eastern sbofen Trea® with

CQIdmn nge-apacilic ACT-AL lor 3 daa + PO

+ Q14 single doss on econd day

days In ciher siaten Treal with: ACT 5P Jor
A days + PO single dosa on second
day

Poar' o ot Maergative
=ird infertion ¥ —
[nr et wlicha mialarial
trealment

In Norih Eastern siaies Troal with

g -apecific ACTAL for 3 days + Primaguine
0 2% mag perr leg body weight daily for 14 days
In oiher ptotes SPACT 3 days ¢ Primsgulne
0. 2% mg perv g beschy werighl dadly lor 14 dayn

Hote : (al 1l a patient bas srvere sympioms of sy siage, Fan immadiasely seier 10 o neseest PHC or other heal™h Lacility with indoos patient

manageman! o & regintered meedcal dortos

bl PQ is contra-Indicated in pregnancy and in children under | yoar (Infant)

Treatmeni of virax malarla (23)

Disgnioais of vivax malaria may be made by the used of
RDT (Bivalent] or microscopic examination of the blood
wmiear. OUn conlirmation, lollowing reatment is 1o be ghven :

Dirug scheduile for treatment of P vivax malaria;

l. Chloroquine, 26 mgfhg body weight divided  owver

three days |
10 mg kg on day 1,
10 mg kg on day 2 and
5 mag kg on day J
2. Primoquine 0 25 mg'hg body weight daily for 14 dayr.

Primaquine Ik contraindicated in infanh, pregnant

women and individuals with GEPD deficiency

14 day regimen ol Primaquine should be given under

supervision
Dosage charl for treatment of vivax malaria

Day 1 Dy 2 Day 3 Day 4
o 14
Aoy cQ M| OO PO CO (%] rQ
(50 (25 [ (150 (25| (1%0 (25| (2.5mg)
mg mgl | mg mgl | mg  mg
hase] base] arnar
La#is than Y (1] L] 1] Ly (1] (1]
1yr
1-4 ywar 1 1 1 | ¥ 1 1
5-8 ywan 2 2 F 3 2 1 2 F
914 ywar b | 4 3 L} (LT L | 4
15ym L] & L | & F 4 [ L]
o e ®
Pregrancy | 4 i L | 1] 4 Li] 1]

Mate | CQ 250 mq tatlet ln having 150 mg base

FIG. 4

Treatment ol folciparum malaria (23)

Dhagnosn of lakciparum malaria may be made by the use
ol ROT imonovalent o  hivalent] o microscopic
mamination of the blood smear It s imperative 1o slar
the treatmant for (alciparum malaria immediately on

diagnoais. The treatment for lalciparum malaria s as
follomas

In other states {other than North-Eastern states):
1. Artemininin hased combination therapy (ACT-SP)*

Antewinate (AS), available an 50 mq tahlst are given lor
three days, and  Sulladoxine Pyrimethamine  (5-1)
tablets, contaming 500 mg Sulfadoxine and 25 mqg
pyrimethamine are given for one day, as shown in the
dosage chart helow

All tablets for a day should be taken together, swallowed
with water

In sddition, Primagquine (PQ large) tablets should be
ghven on the second day.

Dose schedule for treatment of uncomplicated

P falciparum cases:

1. Arterisinin based comhination therapy (ACT-SP) *
Artesunate 4 mg kg body weight daily for 3 day, plus
Sulfadoxine (25 mg'kg body weight) - Pyrimethamine
(125 mg kg body weight) on fimt day,

* ACT s not to be given In 1+ timester of pregnancy.

2. Primagquire * : 0 75 mghg body weight on day 2.

With the introduction of different coloured blister pachs
for different age groups, treatment by the liekd level stall

hay been made eavy. The colour code for diflerent age
groupa for packing of tablet ACT + 5P has been given as
fallows ;
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Dosage chart for treatment of folciparum malaria

with ACT.S5P

Age group Tar day Ind day Jed day

{Yoarsi AS 5P AS g A5

0-1* 1 1 i M i
Pink 2% mgl (250w 125 maq) % [mg)
blistwy 1 125 mgl

-4 | | 1 1 1
Yllow (S mgl (50025 | (S0mgl (TS5 ma | 150 mg)
Blister ~ mg wach] base)

5N | 1 1 2 1
Ciraen 100 mg! (T50«AT7 5[ (100 mgl (75 mg | 1100 mg)
blistar maq each| base sachl

9-14 1 2 1 4 |
Haxd 1150 mg) (S00+2% | (1%0mgl (T Seng | 1150 mg)
blisiar g each| basa wach)

15 & above | 2 H] ] ]
White 200 mg] [(T50=375 | (200mgl (TS5mg | (200 mgl
blister g each) s gach|

* 5P ln not o be prescribed for children <5 monthe of sge and
whould be treated with alernate ACT

* ACTAL is not to be preverbed for children waighing lew than
5 kg

In North-Eostern states (NE states):

1. ACT-AL co-lormulated ablet of Anemether (20 mag) -
Lumelantrine (120 mqg)

(Mot mecommended during the first  trimester of
pregnancy and lor children weighing <5 kg)

Recommended regimen by weight and age group
The packing sire for different age groups

based on Kg body weight
Colormulated | 5-14hg | 1524hg | 25-3kg | >Mig
tablet ACTAL | (>S5 montn| (238 | (>9w 14 li>]14 ywan)
[ ] years!| yean) R afl
Total doss ol 20 mey/ 40 may/ &0 ma/ B0 gy
ACT.AL 120 g 240 mg 360 g 480 mg
raice dady | reice daily | redice daily | nesce daily
lorldays |bor Jden | lorddey | o Jdes
Pack wre
No of tablets 6 | 12 1% 24
In the packing
Cive 1 tabilen 2 ablen J rablets 4 tablets
rwice dally | radice dally | nalca daily | sice daily
for 3 days | lor 3 days | Tow 3 days | for 3 days
Colour of Vallona Green Hed White
the pach

2. Primaquine * : 0.75 mg'kg body welght on day 2

Treatment of uncomplicated P [alciparum cases in
pregnancy”

13t irimester ;
7 days

Quinine may induce hypoglycaemia, pregnant women
should not start taking quinine on an emply stomach and
should eal reqularly, while on quinine treatmeni

2nd and Ird trimester | Area-specific ACT as per dosage
schedule given above Le. ACT-AL in North-Eastern slates,
ACT-5P in other states

Quinine salt 10 mghg 3 times daily for

Primaquine (PQ) prevents tranamission of lakiparum
malaria to others by its ability 1o kill gametocytes. PQ lablels
should be taken aller a meal; nol on an emply slamach.
Children less than the age of one year and pregnanl women
should nol be ghven primagquine. A pregnant women having
faleiparum malaria require different medicines, they should
be directed o go o the nearest PHC or hospital
immediately, withou! delay

Treatment of mlued inlecilons
(P plcax + P falciparum) cases (23)

All mined infections should be treated with full courie of
ACT and Primaquine 0 25 mg per kg body weight dally for
14 davs.

In North-Eastern stoter Treat with: Age-specific ACT-AL
for 3 dava + Primaquine 0 25 mg per kg body weight daily
for 14 days

In other statex: ACT-5P 3 day + Primaquine 025 mg per
kg body weight daily for 14 days

Dosage chart for treatment of mixed
(civax and falcipsrum) malaria with ACT-5P

Age Dy 1 Day 2 Day 1 Eﬁ
AS S M| A PI| AS PO

tablet tablet (25 tablet (2.5] tablet (2.5 | (25

{50 mag) gl | (%0 mgl mgl (50 mgl mal | mg)

Less than L. W o U] (1] W 0 o
1 year

14 yean 1 1 1 | 1 1 1 1

5-8 ywan 2 1% 2 2 2 2 2 2

S-ldywanl 3 2 4 3 4 k| q 4

15 years 5 3 & 4 ] 4 ] &
oF more

Treatmeni of P ocele and P malariae

In India these species are very ramely found in lew places.
P ovale should be treated 8t P pivar anad P malarioe should

be breated as P faiciparum

General recommendations for the management
of uncomplicated malaria

1. Avoid starting ireatment on an empty stomach. The first
dose should be grven under obwervation. Dose should be
repeated i vomiting occurs within 15 minutes by
opening a new blister pack (discard what remalins of ald
pack]. i the patient vomits the first dose again, it Is
considered a severe case of malaria and refer the patlent
immediately 10 the nearest Block PHC/CHC Hospital,
Special precaution should be taken in case of a child
under-5 yeans of age. and In pregnant waman,

2. Explain to the palwn! or caretaker that (&) i the
treatment v not completed as prescnbed. the disense
may maniles again with more wersous features and more
dilficult 1o treat, [b) w0 come hack immediately, if there Is
no improvement after 24 houns, il the slluation gely
worw of the fever comes back, and (o) thal regular use
ol a mosquito net (preferably insecticide Ireated net) (s
the besi way 1o prevent malaria

3. FPatient should alse be examined for concomiltani
illness.

Scanned with CamScanner
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Reslatance to antl-malarial drugs

Resistance can be defined av either the ability of a
parasite sfrain lo survive and’or multiply despite the
administration and absorption of a drug given In doses equal
to or higher than those usually mcommaended, but within the
limits of tolerance of the patient

Drug resistance s a complex phenomenon, where, by
genetic mutation, a parasite acquires the ability 1o resist,
partly or fully, the effects of one or more anti-malarial drugs
When the resisiant parasites are exposed to the drug, they
mulliply selectively Il parasites are revistant to the drug
being used, the patient may not respond to treatment One
of the commonest reasons for the development of drug
resistance |y that the parasites ame exposed to Insuficient
amount of the drug due to low prescription dosage, lesser
amount of drug dispensed, Incomplete treatment taken by
the patient, drug vomited out or low absorption of drug due
1o any other reason e g , diarthoea, poorly stored drug, poor
quality drug when supplied or expiry date medicine. In such
cases, mosl of the sensitive parasites are killed by oven these
small doses, but resistant parasites survive, multply and
spread to othet people by mosquitoes The new patent then
gets infection from the resistant malaria parasites and does
not respond to the drug at all, or responds only partly
Meanwhile, the earlier patient may appear cured because
most of the parasites were killed by the drug, and the
symploms abated.

It should be kept In mind that the patient might have had
a Iresh reinfection, or in the case ol vivax malaria, there
migh! have bern a relapse of malaria (23).

Treatment {allure (24)

Alter treatment patient is considered cured Il helshe does
nat have lever or parasitaemia Ul day 28th Some patients
may not revpond to treatment which may be due to drug
resiviance or treatment failure, speclally in lakiparum
malaria [l patient does not respond and presents with
following, he/she should be given alternative treatment

Early treatment failure (ETF]  Development of danger
tigns of severe malana on Day 1. 2 or 3, in the presence of
parasitaemia, patavtaemia on Day 2 haghert than on Day 0,
irreapective of axillary temperatute, parasitaemia on Day 3
with axillary temperature =37 5°C., and parasitaemia on
Day 3, = 25% ol count on Day 0

Late clinical fatlure (LCF) : Development of danger signs
or severe malaria In the presence of parasitaemia on any
day between Day 4 and Day 28 in patients who did nol
previously meet any of the criteria of early treatment failure:
and presence of parasitaemla on any day between Day 4
and Day 28 with axillary temperature =37 5°C in patients

who did not previously meet any of the criteria of early
treatment Tallure

Lote parasitological  failure (LPF) Presence of
parasitaemia on any day between Day 7 and Day 28 with
axillary temperature <375°C in patients who did not

previously meet any of the criteria ol early treatment failure
or late clinical lallure

Such casves of lalciparum malaria should be green
alternative ACT or quinine with Doxyoyeline Doxpeyeline is
contraindicated in pregnancy, lactation and in children upto
B years. Treatment faillure with chloroquine in P pivax
malaria is rare in India.

Treatment of severe malaria

CLINICAL FEATURES (23)

Severe manifestations can dewelop In P felelparum
infection over a span of time as short as 12-24 hours and
may lead 1o death, If not treated promptly and adequately.
Severe malaria Is characterized by one or more of the
following features:

(1) Impaired comsclousness’'coma

(2) Repeatd generalized convulsions

(3) Renal failure [Serum Creatinine >3 mg'dl)
(3) Jaundice (Serum Bilirubin >3 mg'dl)

(5] Severe anaemia (Hb <5 g/dl)

(6) Pulmonary oedema'acute
syncdrome

(7). Hypoglycaemia (Plasma glucose <40 mg/dl)

(8l  Metabolic acidosis

(9) Circulstory collapse’shock (Systolic BP<B0O mm Hg,
= 50 mm Hg in childeen)

(10) Abnormal bleeding and disseminated intravascular
coagulation

(11) Haemoglobinuria

(12) Hyperthermia (Temperature > 106°T or 42°C)

(13) Hyperparasitaemla [<5% parasitized RBCy In low
endemic and > 10'% in hyperendemic areas)

respiratory  distress

Foetal and maternal complications are more common In
pregnancy with severe malaria, therefore, they need prompl
attention

Microscopic evidence may be negative lor asexual
parasvites in  patients with severe infections due 1o
sequestration and partial treatment. Efforts should be made
to confirm these cases by HDT or repeat microscopy.
However, If the symptoms clearly point to severe malaria
and there is no allernative explanation, such a case should
be Ireated accordingly

Criteria  lor  immediale referral are av  follows:
(a] Perustence ol lever alter 24 hours of initlal treatment;
(b) Continuous vomiting and Inability 1o retain oral drug:
(c] Headache continues to Increase; (d) Severe dehydration
{dry, parched skin, sunken eyes etc ), (e) Too weak to
walk |n the abscence of any other obvious reason;
{1} Change in sensorium e g confusion, drowsiness, blurring
of vision, photophobia, disorlentation; (gl Convulslon or
muscle twitchings, (h) Bleeding and clotting disorder:
(I} Suspicion of wvere anaemia; [j) Jaundice. and
(&) Hypothermia (23)

Treatment of severe malarla cases (23)

Severe malaria is an emergency and treatment should be
given as per severity and asmociated complications which
can be best decided by the treating physiclans. Before
admitting or welerring patients, the attending doctor or
health worker, whoever is able (o do it, should do RDT and
take blood smear, give a parenteral dose of artemisinin
derivative or quinine in suspected cerebral malarla cases
and send case sheel. details of treatment history and blood
slide with patient Parenteral astemisinin derivatives or
quinine should be used irrespective of chlorequine

resistance status of the area with one of the lollowing
options:
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Chemotherapy ol severe and complicated malasia

Initial parenteral treatment lor at h*ni- AR hevars:

Follow-up treatment, when patient can lake oral
medication following parenteral treatment

Choose ane of following four opticns

Quinine , 20 mg quinine salt kg body weight on adminlon
(W Trfuslon o divided IM injection] fallraed by mainlenance
dowe al 10 mg/hg B hourly; infusion rate should pot exceed
5 mg/kg per hour, Loading dose of 20 mgRg should not
be given, Il the patient has already received quinine

Quinine 10 mg kg three times a day with: doxycycline
100 mg once a day OR clindamycin In pregnant
women and children under B yean of age,

- to complete 7 days of treatment

Arteaunate 2 4 mg'hg IV or IM given on admission
(time =0}, then a1 12 h and 24 h, then once a day

OR
Artemether: 3.2 mg'kg bw IM given on admission
then 1.6 mg/kg per day,
ORr

Arteether: 150 mg daily IM for 3 days in adults only
(mot recommended for children)

Full oral course of area-specilic ACT
In North.Lavern gaten: Age wpecific ACT AL for
3 days = PO wingle dove on second day

In other states: Treat with: ACT-SP for 3 days 4
PQ single dose on second day

MNote : The parenteral treatment in severe malaria cases shouk! be given for minimum of 24 hours once started (Imnpective
of the patient’s ability to Iolerale oral medication arlier than 24 hours).

Alter parenteral artemisinin therapy, patients will receive
a full course ol area-specific oral ACT lor 3 days. Thone
patients who received parenteral Quinine therapy should
receive oral Quinine 10 mgkg body weight three times a day
lor 7 davs lincluding the days when parenteral Quinine was
administered] plus Doxyeyeline 3 mghg body weight once a
day, or Clindamycin 10 mg'kg body weight 12-hourly for 7
days {Doayeyeline s contraindicated In preqgnant women
and children under B years of age) or area-specific ACT an
described

Maote :

Pregnani women with severe malaria in any trimester
can be ieated with artemisinin derivatives, which, in
confrast 1o quinine, do not risk  aggravating
hypoghcaemia.

The parenteral Ireatment should be gven for
minimum of 24 hours.

Once the patient can take oral therapy; give

Quinine 10 mgkg three times a day with doxyeyeline
100 mg once a day or clindamycin in pregnant
women and children under B years of age, 1o
complete 7 days of treatment, in patients started on
parenteral gquinine

Full course of ACT to patients started on artemisinin
derivatives

Use of mefloquine should be avoided in cerebral
malaria due to neuropsychiatric  complications
asocialed with i

Some don'ts In severe malaria case management

Do nol use corticosternids, do not glve intravenous
mannitol, do not use heparin s anticoagulant, do not
administer adrenaline or do not averhydrate.

Toxic hazards of drugs

Chloroquine has few side-effects Nausea, vomiting,
blurring of vision and headaches may occur, but they are
mild and transient Cases of retinal damage have been
reported bul only in persons exposed 1o large cumulative
doses over many years It Is Important o remember that
chloroquine should not be given on emply stomach Despite

reports of leratogenicity in experimental animals, most
authotities accept thal pyrimethamine can safely be laken
alone during pregnancy (25). The teratogenic effect of
pytimethamine in man is not proved. In regard 1o
primaquine, although in recommended doses, no serious
tonic manifestations have been encountered so lar in India
It is usetul to bear in mind the likely tosic swmptoms, which
may be of three fpes - fa) Plasmocid types  this s a rare
toxic manifestation involving the CNS, (b) Gastrointestinal :
cramps, nausea and vomiting, (c/ Candiovascular - This is
probably the most serious tone manfestation which is to be
carefully observed during the administration ol the drug
Even the firit dose may bring about the warning sign of
cyanosis. The survellance worker MPW musi carefully check
for all possible toxic symploms belore he administers the
dally dose of primaquine. In the case of appearance of any
ol the tomic symptoms discussed above, primaquine
freatmend should be stopped immediately (26).

Chemoprophylaxis

Chemoprophylants  against malaria  has, with the
development of drug resislance, become unreliable. Experts
disagree on whether well-conducted prophylaxis glves an
addinonal benefit if efective treatment is readily available,
However, experts feel that it can play a useful role In
recucing the rak of fatal disease (27).

Chemoprophylanis is recommended for travellers from
non-endemic areas and, &y a short term measure for
soldiers, palice and labour forces serving In highly endemic
areas. Chemoprophylasis should be complemented by
personal protection where leasible and by other methods of
vector control (27).

The recommendations for short-term chemoprophylaxis
(less than 6 weeks) are as follows (27) :

(1) Dosing schedules for the children should be based on
body weight

(2) Antimalarials that have 1o be taken dally (eg
Dowyeyching) should be started the day before arrival in
the risk area

{3) Weeldy chloroquine should be started 1 week belare

arrival
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{4) Weekly mefloquine should peelerably be stanted 2-3
weeky before departure, 1o achleve higher pre -travel
blood level and 1o allow side-etfects 1o be detecied belore
travel so thal possible allernative can be consklemnd

15) All prophylactic drugs should be taken with unfailing
regularity for the duration of the stay in the malaria riak
area, and should be continued for 4 weeks aller the last
possible exposure 1o infection, since parasites may atill
emerge from the lhver during thin period

The recomimendations ot the long-lerm
chemoprophylaxis {more than 6 weeks) are as Jollows

(1) The risk of setious side -elflects asociated with long-term
prohylactic use of chloroquine and proguanil s low
Howwever, anvone who has taken 300 mg of chlioroquine
weekly for owver fawe yeanm and requires  further
prophylaxis should be screened wice-yearly lor early
retinal changes. Il daily dose of 100 mg chloroquine have
been laken, screening should start alter three yvean (27).

(2] Data Indicate no increased nsk of serous side-ellects
with long-term wie of mefloquine if the dreg is lolerated
in the short-term, as meflogquine does not accumulate
during long-term intake,

(3) Available data on long-term chemoprophylaxis with
doxyeycline is limited.

Meflogquine is contraindicated in cases with history ol
comvulsions, neuropsychiatric  problerm and  cardiac
conditions.

Chemoprophylaxis i still desirable for pregnant women
living In areas where lransmission is very nfense and leads lo
parasitaemias, causing bow birth weight and anaemia, or o a
high risk of lile-threatening malaria attacks. However, the
choice of safe drugs ia becoming increasingly narrow, and it
may be necessany to replace chemoprophylaxis by prompt
ireatment of clinical epiodes or periadic treatments during
pregnancy, While the choice of siralegy should be guided by
the nallional malaria contral policy, I implementation
shoukl normally be part of antenatal care (28)

The recommended regimens for chemoprophylasis are as
given in Table 2

ACTIVE INTERVENTION MEASURES

MNeliher chemaotherapy nor chemoprophylanis will be able
o reduce  signiflicantly  the malaria  prevalence  or
tranamission. It can be oldained only when proper anti=
mosquilo measures are infroduced

TABLE 2
Drug regimens for prophylaxis of malaria
n.‘ mn- *1I\:‘-f. i ] 1]
€ o i oy ey at GET U L e
Genersé nama ', Common tiade . et I_u,lfh'ﬁ. ﬂ ")
O e R "SRR
Chlowrsgulne® Asnla= 100 ow 300 g (henss] = 3
Avdochlor 150mg  tsblets of 100 mg
Pl rvmaput n (base) or 2 iablets of
Resachin 150 mg once a
week, on the imme
day wach werh
OH
100 mg (base] = |
tablel of 100 mg
dally for st daya
pat weeh
Proguani™ Faludrine 100mg 200 mg = 2 tnblets
once & day
Mefloguine' Lartam Elogquin 250 mg 250 mg = 1 tablet
Mrhaguin once 8 werk, on
the same day
wach week
Damyoyeline’ Vibemmycin 10mg 100 mg=1 capnile
once a day

& Alwo wealable B surperaion.

b Recommended only in sssociation with chloroguine

L4 mwﬂhmmﬂdﬂlm#mhum
loe miecteors e " areas on the | hailand Cambodia
and Thailand | i borders only

d There s relatively brle experience with this drug, and
knowledge of ms efficscy and wn.“hmu.ﬂi

Soures  (27)

1. STRATIFICATION OF THE PROBLEM

Malarta is a complen dsease, and in distribution and
intenaity vary from place to place. Stmatilicatlon ol the
problem has become an essential leature for the planning
and development of a sound confrol sirategy 1o maximize
the utiization of available resources. It can also provide
guidelines as 10 which strategy could be most smited and
economical under the suisting conditions. For detalls please
refer 1o page 416 chapter 7

2. VECTOR CONTROL STRATEGIES

Vector control s wtill one of the primary weapons o
control malaria in endemic areas. The methods used are as
shown in Table 3

TARBLE 3
Malaria veclor control measures

Mﬂl'l-_'_."f"."':?ﬂ‘:. ‘E‘fﬁWlﬂmm_, . ;- . For community protection T S P T
Aeduction ol hurman-mosguilo Insectcide treated nats, repellenty, Irercicnde reated rety

contazsi protectre clothimg, sceening of housa maprophylanis
Dentruction of adull Irsecticide-reated nets, indoor resldual spraying,

moaquilosy : space sprarying, ulira lowwolume epran

Distriuction of mosgquits larves Peri-domestic wanitation Lardciding of mater surlacen, intermifient lrrigation,

shipicing, baoksmiesl comtrol
Source reduchon Small-scale drainage Ermvirommental wemitaton, waler management, drainage
Soclal participation Motivation lor personal and Haéalth education, community participation
[amily protection

Source - [29)
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fa) Antl —adult measures

(i) Residual spraying : The discovery of DDT in 19404
and lollowed by other insecticides revolutionlsed malaria
control. The spraying of the indoor surfaces of houses with
reskdual insectickdes (¢ g, DDT, malathion, lenitrothion)
still the most elfective measure 1o kill the adult mosguito. It
has been observed thal discontinuation of spraying has wvery
olten led 10 the resumjence ol malaria. This implies that
ipraying once applied may need 1o be continued for an
inddefinete partod 1] indoor spraying s 1o have any effect,
then exhaustive coverage s needed  Indoor house spraying
redhuces The longevity of 1he vector

Malathion and  flenitrathion  are  organophosphate
Irsec ticides which are being uied with Increasing brequency
[or malaria contral follvwing the development of weston
redlatance ta DOT (30)

fil} Space application @ This It & major antl —epldemilc
measure  In mosquito-borne  diseases. 11 invobara  the
applicanon of pesticides in the form of fog or mist using
ipecial equipment. The ultra-lsw-volume mathod of
pesticide disperiion by alr or by ground equipment bas
proved 1o be ellective and economical Outdoor space
ppeays teduce vecton population quichly.

{ii) Individual prodection @ Man -vector contact can be
reduced by other preventive measures such as the use of
tepellents,  protective clothing,  bed nets  [preferably
impregnated with sale, long-acting repellent insecticides),
mosiuito colls, screening ol houses #le, The methiods of
persanal protection are of greal value when properly
employed However, they have rarely been used on a large
scale because of cout

fb) Antl-larval measures

i} Larwicides - During the fiedt hall of the 20tk contuny,
anli-larval measures such as alling the eollections of standing
water o dusting them with paris green effectively confrolled
malaria (but the measuney were eclipsed at the e of World
War 11} With the increase in insecticide resivtance, the older
methods of mosquito control have now become promising
Some modern lanvicides such as lemephos which confer long
elfect with low toxicity are more widely used However
larviciding muat be repeated at frequent intervaly and for thi
reason (1 s a comparatively costly operation

fil}] Source meduction © Techniques o reduce mosquito
breeding sites (ohten called source reduction) which include
drainage or lilling, deepening or Mlushing, management of
water lewvel, changing the salt contern ol water and
Inlermiltent irrigation are among the classical methods af
malaria conlrol to which attention is being paid again (31).
Whenever practicable, measures for the Improvement of the
anvironment by the permaneni meduction of sources should
b Inatituted

fill} Integrated control | In order 1o reduce loo much
dependance on residual insecticides, increasing emphasia is
being pul on "integrated” vector control methodology which
Inchades bioenvironmental and personal protection measure
{32). This approach is important because there i no single
and simple method thal would ensure control of transmission

By mid 1995 all malana endemic countries in the region
had adopted the revised malaria control strategy to reduce
marhidity  and mortality and 1o meduce i area of
distribution, particularly of multidrug resistani malaria. The
use of stratification approach by the majority ol anh-malaria
programmes in the Region has led 1o more coul elfective

interventions.  Veolor reustance fo  insecticides  has
necesitated the use of more expensve pyrethrold, thereby
limating the coverage Malaria control added impetus as
Rell Back Malaria imnitiative was launched by WHO,
UNICEF, UNDF and the World Bank in 19668

THE GLOBAL POLICY FOR DIAGNOSIS AND
TREATMENT OF MALARIA, INCLUDING
PREVENTIVE TREATMENT (33)

The governmenl ol every country allected by malaria has
a national malaria contral palicy covering prevention and
Lkt -Management

The ebjectives of an antimalarial treatment policy are 1o ;
ersure rapld cure ol the inlection, wduce morbidity and
mortality, including malara-related anaemia, prevent the
progression ol uncomplicaled malaria Into severe and
potentially fatal disease, reduce the impact of malaria
infection on the letus during pregnancy, reduce the reservolr
of mlection, prevert the emergence amd spread of drug
tevintance, and prevent malana in ravellen

The launch of Holl Back Back Malara (KEM) in 1998, the
United Mations Millenium Declaraton in 2000, the Abuja
Declaration by Alrican Heads of State in 2000 [part of the
Afvican Summil on Roll Back Malanal, the Workd Health
Assembly in 2005, and the HEM global strategic plan 2005-
2015 have all contributed 10 the establishment of gaals,
indicators and largets for malaria control

With the publication in 20015 of the Koll Back Malarla
global strategic plan lor 2005-2015 WHO and RBM sel
targets o be achivved by the year 20010 and 2005, The goala
established by Waorld Health Assembly and the Roll Back
Malaria partnership is o meduce the number of malaria cases
andd deaths recorded n 200800 by 50 per cont o more by the
end of 2010 and by T per cont or more by 2015 In
September 2008, RBM launched the Global Malaria Actlon
Man that deflines the steps required 10 sccelerate
achlevement of the partrenhip’s 2010 and 2015 targets lor
malaria control and elimination (34)

Malaria vaccines

Vaccination againat malaria i 8 burning maee loday.
Dnrr the past decade, there han been signilicant progres in
malaria vaccine development, yet many valid candidate
vaccines have been alosw 1o enler chinical trial and an
effective vaccine i thought to be still 10 yearn away. Several
waccine candidates are now being tested in Alrica, Asla and
the United Stales,
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