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MALARIA
David Parkinson

The Solomon Islands is spread over afairly wide area of
sea. Itisdivided into Provinces, (Western Province and
Y sabel Province) to the West and Makira and Temotu to
theEast. Most of themalariainthe Solomon|Islands, inthe
east, isvery low endemicity and in thewest isalso of very
low endemicity. Theplaceswehavetoworry about arethe
islandsinthe Central Group, Malaita, Guadal canal andthe
Floridas. Where you are right now and where you intend
to dive.

Malariahasalong history in the Solomon Islands. It goes
back as far as Mendana and his group of men who came
here in 1568. Many of these people died, mostly of
intermittent fever whichwaslater onthought likely tohave
been malaria. Mendana returned later to Santa Cruz
where, once again, his men fell ill with the dreaded
intermittent fever and many died. Thedescriptionsclosely
resemblethoseof malaria. Thereislittlerecord of malaria
inour history booksafter that, possibly becausethewestern
worldlost sight of the Solomon Islandsand it wasnot until
the 19th century, when the first missionaries, gold miners
and entrepreneurs visited the Solomons that we began to
hear again of thedreaded fevers. These peoplecametothe
Solomon Islands and tried to settle but found it was
difficult, mainly becausethey becameill withthefever and
many of them suffered for many weeks. Some of them
becameimmunetothediseaseand stayed, othersdevel oped
blackwater fever and died and thiswas about all we heard.

In the early 20th century, we had very little literature and
it was not until 1913 when hospital statistics began to be
collected that we began to learn a little of what was
happening with the fevers in the Solomon Islands.

BetweenWorldWarsl and |1, thereweremany admissions
tohospital. By that time, therewasameanstofind out what
the cause of the fevers and sickness was. There was a
tremendous amount of malariafound in Guadal canal and
in Tulagi. Therewas not so much found intheWest orin
other Provinces. In Guadalcanal, in fact, most of the
northern side was unpopulated or very lightly populated
because people got malaria when they tried to settle and
died. Thiswas the indigenous population, aswell asthe
expatriate popul ation.

During World War |1, the greatest causes of illness and
morbidity were malaria and dysentery but malaria took
first place and, in 1942, during the campaign on
Guadalcanal, the number of malaria cases was 722 per
thousand. 1n some casesthere were up to 3,000 cases per
1,000 per month during some months of that particular
year. In 1943, there was a dlight improvement due to the
use of stringent methods of malaria control which were

introduced to the US, Britishand Australian Armies. This
wastheresult of somevery astutework at Cairnsand onthe
Atherton Tablelands by the Land Headquarters Medical
Research Unit of the Australian Army.

By 1944, the number of malaria casualties was reducing
because of the intensive malaria control measures that
were being undertaken on the north coast of Guadalcanal.
However, in 1945, when all the hostilities had ceased and
the northern pan of Guadal canal was being used both asa
rest and recreation areaand asasource of fresh vegetables
for therest of the Pacific, theincidenceof malariacoul d not
be reduced below 20 per thousand.

AfterthesecondWorldWar, many surveyswereundertaken
of the various medical problems in the British Solomon
Islands Protectorate, as it was then known, including
malariawhich caused highmorbidity and mortality amongst
all age groups and, in particular, amongst children. A
comparison of north Guadalcanal and similar areas in
Papua New Guinea showed infant mortality rates of the
order of 250 per thousand per year, mostly dueto malaria
or malariarelated causes.

Asaresult, the Medical Department decided to establisha
pilot project tofind some meansof controlling thedisease,
mostly herein Guadal canal, on Savo | sland and someother
island groups. The methodsthat were used were based on
the spraying of DDT or aresidual insecticideinside every
household in the Solomon Islands. This required alarge
manpower force organised along military lines which
could carry around sufficient spray cans and spray the
houses. It might seem an easy task but, in actual fact, itwas
very difficult and required caution in the amount of
insecticideput onthewallsof each house. However, itwas
done and when the pilot projects were concluded, the
results were similar to those in Papua New Guinea.

Malaria prevalence rates came down from the order of
84% to around 10% in a matter of two years. The studies
that | did with Dr Schofield and othersin the Wam areain
Papua New Guinea showed that infant mortality ratesin
thefirst five years of such programs came down from 250
per 1,000, to 80 per 1,000 per year andinthenext fiveyears
to 40 per 1,000 per year.

Thepilot projectswere so successful that it wasdecided to
try and conduct a country-wide program in the Solomon
Islands. The people who undertook it, did so with agreat
deal of dedication and, within five years, theincidence of
malariawasreduced to very low levels, particularly inthe
Westernand Eastern Provincesbut never downtosuchlow
levels across the central part of the country. Hereit only
reached the figures that we saw at the end of the second
World War of 20 per 1,000 per year. Despite thisit was
decided during the mid-1970sto stop spraying in the East
and West of thecountry. Thiswasdoneat atimewhenthe
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next long term cycle of malaria was due to begin.
Unfortunately, the mass drug administration programs
whichwereal so conductedinthecentral groupsof islands,
were also stopped at that time. As aresult, the cases of
malariastartedtoincreaserapidly. Therewere 3,000 cases
in 1974 but the number of cases rose rapidly so that in
1983, only 9 years later, there were 84,000 cases.

What happened between 1974 and 1983? As| mentioned,
thefirst thing that happened wasthat spraying wasstopped
intheWestand East. Thisallowedtheanophelesmosquito,
which transmits malaria, to multiply in great numbers. In
addition, there was increased economic development
around that time. Population movement increased,
particularly betweentheWest of the country and theisland
of Guadalcanal and between the Florida Islands and
Guadalcanal. These were the main areas affected with
case numbersand case loads growing rapidly. Inaddition
tothis, chloroquineresistant strains of falciparum malaria
wereintroduced from Papua New Guinea. Thisoccurred
in 1978 and, gradually spread across the country, from
West to East. It was quite remarkable because in 1980
during in vitro sensitivity tests in the field we found that
there was no chloroquine resistant falciparum malariain
Guadalcanal, nor was there any in Malaita but quite alot
was found in the Western Province. We had to carry
around a generator weighing about 175 kg and had to put
it across a little canoe to take it from village to village
hoping that someone would overturn the canoe so the
Army would provideuswith anew, lighter generator. We
carried out thesetestsin thefield and found therewasquite
a lot of chloroquine resistant falciparum malaria in the
West, but nonein the central group of islands of Malaita,
Floridas and Guadalcanal in 1980. As there was an
epidemic of malariaat that time, by 1981 there was plenty
of chloroquineresi stant fal ci parum mal ariathroughout the
central group of islands. So, within oneyear, therewasa
complete change in the pattern of sensitive and resistant
strains and the parasite species ratio.

When malaria parasite species were first looked at in the
Solomon|slandstherewasapredominanceof Plasmodium
vivax, which does not kill but makes peoplevery sick. By
the time chloroquine resistant falciparum malaria had
appeared, the speciesratio had beeninverted and therewas
a predominance of Plasmodium falciparum which exists
today.

DrWilliam Osler wasprobably thefirst personto elucidate
the principles of malaria eradication around 1906. These
were(a) to protect peoplefrom bitesby infected mosguitoes,
(b) toreducethenumber of mosquitoes, and (c) toradically
treat patients. Thisisexactly what we are doing today but
with dlightly different technical means of doing it.

Whenwerefer todrug resistant mal aria, thisdoesnot mean
an absolute degree to resistance. The common parasite

which isresistant to the drugswe usein malariatreatment
is Plasmodium falciparum.. Unfortunately, it isthekiller
parasite and quite anasty parasite; it creepsupinsidiously
and it makes peoplevery sick, frequently causing death or
severely debilitatingthem. So severely that inareaswhere
you have apredominance of chronic malaria, most people
have a haemoglobin level of about 70%, therefore an
oxygen carrying capacity of around 70% and all the
repercussions of that.

Herein the Solomon Islands at the moment, about 50% of
falciparum malaria is resistant to chloroquine, this being
the most commonly used drug in treatment of malaria
About 50% is sensitive so that is not abad level. Of the
50% of resistant strains, 95% are resistant at the R1 level
or at thelevel of least resistance. About 2% or about 3%
areat R3level butwerarely seethesecases. They arefairly
easy to treat once you get them.

How do you recognise chloroquine resistant falciparum
malaria? Whenapersonfirstfallsill withmalaria, they are
treated with chloroquine for 3 days. After treatment, the
patient recovers both clinically and parasitologically. In
fact, the parasites clear completely from the blood. If the
parasiteis sensitive, there will be no further recurrence at
all and no relapse because falciparum malaria does not
haveasecondary tissue phase. Onceitistreated andit has
gone, it hasgone. However, withthe chloroquineresistant
strains there are a few parasites which remain in the
bloodstream at sub-patent level, so they cannot be
recognised by looking at theblood, they arejust there. The
malariarecrudescesfrom between 7 daysand amonth after
the first treatment and the patient will come in again
complaining of the usual prodromal symptomsof malaise,
flu-likeillness, joint pains, etc., which will progressonto
arigor and which will eventually become synchronised
and will re-occur about every 48 hours. At that stage,
having treated the case, knowing that the patient hascome
back with another rigor, another attack of malariabetween
7 and 28 days after the first, you suspect that he probably
hasan R1typeof chloroquineresistant falciparummalaria.
If it is the R2 type, there is a dlightly different picture.
Initially, after the treatment with chloroquine, the patient
respondsfairly well but, the parasitemiaonly comesdown
to about a quarter of the original level and then begins to
climb again and the patient’s symptoms return. With R3
type, thereiseither noimprovement or the patient just gets
progressively worse.

How does one treat it? The treatment of chlorogquine
resistant falciparum malariaisfairly simple. First of all,
withtheR1resistant strains, theresponseto chloroquineis
still very good, soonthethird day whentheparasitemiahas
gone down to avery low level, again usualy sub-patent,
you give Fansidar, a combination of pyrimethamine and
sulphadoxinein asingle dose and that is sufficient to mop
up theremaining parasites. Why dowegiveit onthethird
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day? Pyrimethamine and sul phadoxineare plasmodistatic
drugs as opposed to the plasmodicidal drugs like
chloroquine, quinine and amodiaguine. So, first of al, we
have knocked down the parasites to a very low level by
using plasmodicidal drugs and we only have a very few
parasitesremaining. These can then be mopped up, soto
speak, by the slow acting Fansidar which also remainsin
the blood for some period of time having a half-life of
approximately one week. Thisisthe simple treatment of
uncomplicated chloroquine resistant falciparum malaria.

If the person has an R2 or R3 resistant strain, then one
would use quininein thefirst instance. Quinineisavery
old and well tried drug. Itisvery rapidly absorbed and it
isplasmodicidal inits action and reduces the parasitemia
very quickly, so that within 24 hours the parasites come
down from the order of say, 100,000 per cu mm to about
1,000 per cumm, then further down sothat by thethird day
most of them havedisappeared and areready to bemopped
up by the Fansidar. Quinine alone could be used, but if
used alone, itwouldtake 7 daysof treatment. | do not know
whether any of you have taken quinine but, after the third
day, when you feel as though a railway train is rushing
aroundinyour head and thereare bellsringing all over the
place, you are having hallucinations and sweating like
blazes and thinking it isworse than the malaria attack you
havejust had you do not feel liketaking any morequinine.
Therefore, quininetherapy should be supervised to ensure
the drug is taken and dosage reduced where necessary to
relieve these untoward side effects of the drug.

So much for thetreatment of the uncomplicated case. The
complicated cases are much more difficult to treat and
would require a separate talk.

Malaria chemoprophylaxis. What should one do when
going to an areawherethereismalaria? Thefirst thingis
to find out whether there is any chloroquine resistant
falciparum malariaand find out which drugs are effective
in prophylaxis. The second thing to do on arrival in the
areaisto remember hat the anopheles mosquitoes have a
predilectionfor bitingat night. They bitearoundtheankles
mostly andif oneiscovered around the anklesthey tend to
try and bit further up but not so frequently. They also tend
to stay around the rural areasand not so much in the urban
areas so one will not find too many around the Mendana
Hotel. If you stray into the bush at night, you might find
some anophelesmosquitoesbiting. Thefemaleanopheles
isthe onethat bites because sheisthe only onethat sucks
blood. Themaledoesnot suck blood at all, soitisonly the
female that transmits malaria.

How do you protect yourself?. You should wear long
trousers and socks and long sleeves. 1f you do not do that,
| suggest that you use a repellent. These are the first
principlesof protectingyourself frommosguitobites. You
should also sleep in screened quarters at night or under a

net and if you do that, in most cases, you will be lucky
enough not to be bitten by an infective mosquito. In
additiontothat, in areaswheremalariaishighly prevalent
andwhereit istransmitted constantly throughout theyear,
it is wise to take some sort of chemoprophylaxis. Some
people do not but they aretempting fate and | havetreated
too many of them and brought them back from death’s
doorstep to know that they should be taking
chemoprophylaxis.

What does one take? Here in the Solomon Islands the
parasiteisstill very sensitivetothevery simpleantimal arial
proguanil, which isthe least toxic of all the antimalarials
and doesnot causemany sideeffectsand certainly doesnot
cause any nasty ones. Pyrimethamine cannot be used
because there are pyrimethamine resistant strains which
arehighly resistant. Chloroquine, despitethefactthereare
chloroquine resistant parasites here, can still be used and
it is very effective. Amodiaguine can aso be used and
belongsto the same chemical group as chloroquine, the 4-
aminoquinolines, and isjust aseffective. Thirdlinedrugs
will bediscussed later. Proguanil hastobetakendaily. For
people who cannot remember to take daily tablets, it is
pointless giving proguanil because it is excreted very
rapidly and the blood levels would fal too rapidly to
ensureprotection. Chloroquineistakenweekly. Fansidar,
a third line drug, is to be used only in treatment of
chloroquine resistant strains in combination with
chlorogquine or quinine since it is plasmodistatic and,
because of its mode of action, resistance develops very
rapidly. Asitis our only line of treatment for the drug
resistant cases at the moment, weliketo keepitinreserve
for that purpose.

Dr David Parkinson’s address is World Health
Organisation, PO Box 22, Honiara, Solomon Islands.

CEREBRAL ARTERIAL GASEMBOLISM OR
CARBON MONOXIDE POISONING
A CASE REPORT

John McKee

Thisisacasereport about a32 year-old diver, aVictorian
whovisitsthesouth coast of New SouthWalesperiodically
for sportsdiving activities. Hehashad 7 years experience
on hookah and on scuba equipment. Last year he was
having another sporting dive off thefar south coast of New
South Wales.

Ontheday of his“accident” we have noideaof the profile
of hisfirst dive. Webelieveit was probably not morethan
30 or 40 feet as he was diving on hookah equipment. We
know the second dive profile and that was also using
hookah, adiveto 20feet for approximately 5 minuteswhen
he was struggling with and trying to loosen an anchor



