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JUNGLE FEVER

An introduction to malaria | Dr. Tom Bean MBBS MRCP

Malaria is a global problem and particularly relevant to
surf travellers. Most of the best waves are in tropical
climates rife with mosquitos and good knowledge of the
disease, how to prevent yourself from getting it and
what’s needed if you do is essential before any trip.
Many seasoned travellers don’t bother with antimalarials either because they or someone they know has
been infected whilst taking the drugs or because they’ve
already had it and think they’re immune. At the end of
the day, it’s a personal choice, but the medical advice
will always be to take them. Here’s why.

WHAT IS IT?
Malaria has been known about for thousands of
years, the classical fevers attributed by early man to evil
spirits and black magic, and consequently mosquitos
were revered as gods in ancient some ancient cultures.
Today it is the most
significant and deadly
insect borne disease
worldwide. It has
probably caused 150 to
300 million deaths in
the past 100 years and
in the early part of the
century would have
been responsible for
approximately 10% of
all deaths worldwide,
and up to 50% in India
alone. The World
Health Organisation estimated 247 cases in 2006,
causing almost a million deaths. While 86% of cases
were within the African region, the disease still
represents a serious problem in other tropical areas.
Testing of one village as part of SurfAid International’s
Malaria Control Program in 2002 in the Mentawis,
revealed that 34% of children under the age of 12 were
infected with malaria on the day of testing. SurfAid’s
excellent work has resulted in a 90% reduction in death
and suffering from malaria in their target area, but it
remains a serious problem throughout Indonesia.
Malaria is an infection with a Plasmodium parasite (a
microscopic organism that infects red blood cells of the
host and feeds on protein and glucose within the cell)

carried by infected mosquitos. There are 4 species of
Plasmodium that usually infect humans;
-

-

Plasmodium ovale is limited to Africa and can lie dormant
in the liver for some time if inadequately treated.
Plasmodium vivax is found worldwide, but most commonly
in India and South America. Again, if inadequately treated,
can lie dormant in the liver.
Plasmodium malariae is found worldwide but is less
common than other forms. It can last for years if
untreated.

These 3 generally cause a less severe form of malaria and are
rarely fatal, although P vivax has been known to cause death
due to ruptured spleen if untreated.
-

Plasmodium falciparum is the one to worry about. It is the
most severe of the 4 and is responsible for most fatalities.
Common worldwide, it has started to develop resistance
to some anti-malarial treatments.

In the blood — the malaria parasite (brown) in a sectioned
human red blood cell (green).

Plasmodium knowlesi is found in long-tailed and pigtail macaque
monkeys and rarely infects humans but has been diagnosed in
travellers to forested areas of South east Asia and South America. It
is difficult to identify as it has a very similar microscopic appearance
to P. Malariae but infection is much more severe and can be fatal.

Malaria is transmitted when you are bitten by a female Anopheles mosquito. When she bites, she injects a small volume
of saliva to thin the blood and stop it clotting while she feeds. At this point the plasmodia are introduced into your
system and they migrate to the liver where they multiply. After a while, they spill over into the blood stream and invade
the red blood cells. Here they multiply further and consume the proteins and glucose within the cell, all the while
releasing toxins within the cells. The red cell
will eventually burst releasing all the toxins
into the blood stream which triggers off the
characteristic fever and flu-like symptoms
associated with malaria.

WHY WORRY ABOUT IT?
Infection with malaria varies in severity and this
generally depends on the type of parasite. The less
severe forms can be self limiting and some people can
develop a level of immunity following infection. Some
cases lie dormant and relapse with mild infection after a
period of months to years often
repeatedly (P.vivax & P.ovale). The more
serious forms, particularly caused by
P.falciparum cause a severe illness, which
untreated can lead to a number of
complications and potentially even death.
The complications of infection occur by a
number of different mechanisms:
The initial phase of infection is
multiplication within the liver which acts
to remove and break down toxins from
the blood stream. As the number of
parasites rises, its ability to function falls
and it becomes more susceptible to
infection with other organisms. This
commonly leads to jaundice (yellow
discolouration of the skin & eyes) and can
ultimately lead to liver failure. The second

phase is infection and multiplication in the red blood
cells, which carry oxygen around to all other cells in the
body. When the red cells burst the toxins and parasites
released into the blood stream have a number of

different effects on different areas of the body:
-

-

-

-

Toxins act on the gut to cause diarrhoea & vomiting.
Anaemia results from red cell destruction,
accumulation in the spleen and failure of production
due to toxic effects on the bone marrow.
In addition to causing fever and flu-like symptoms,
the toxins can result in extreme hypotension (low
blood pressure) and shock.
Blood clotting is impaired due to the toxins and red
cell destruction affects the balance of clotting
factors. Accumulation of red cells within the spleen
can eventually result in splenic rupture. These
complications can lead to life-threatening
haemorrhage.
Kidney failure can develop as a consequence of
hypotension or a combination of red cell breakdown
clogging areas within the kidney and the toxins
directly. The red pigment from the destroyed blood

WHAT TO LOOK OUT FOR?
Symptoms may start early, within 8 days, but more
commonly occur 10 days to 4 weeks after
infection. In some cases, people haven’t felt unwell
until a year later and some parasites have been
known to lie dormant in the liver until 4 years after
the initial bite.
While high fever and flu-like symptoms are the
most common initial symptoms of Malaria, it is
important to realise that it can present in almost
any fashion.
The usual course is with a primary attack,
consisting of high fever with any of the following
symptoms. Symptoms may wax and wane every
48-72 hours and the primary attack may resolve
spontaneously. 8-10 days later, it may recur,
however, referred to as the secondary attack. If
symptoms recur after 20-60 days it is referred to as
long term relapses.
Typical features:
-

Fever comes in 3 stages: Cold (it usually begins
at noon with shaking chills for 15-60 minutes),
Hot (2-6 hours of high fever), then Sweating
(15 minutes or longer as the fever settles).

-

cells is filtered out of the blood into the urine,
turning it cola-coloured which is commonly known as
Blackwater fever.
The toxins cause red cells to stick together forming
clumps. These can block off smaller blood vessels,
most seriously in the brain. This, and infection within
the brain tissue by the parasite, low blood sugar, low
haemoglobin (oxygen carrying protein in red cells) or
salt disturbances can lead to a series of problems
ranging from a mild confusion to seizures, paralysis
and coma. The more severe cases due to
P.falciparum are referred to as cerebral malaria
which untreated is invariably fatal.

While these complications can be lifethreatening, they are extremely preventable,
both by malaria prophylaxis and early
treatment.

-

Headaches
Muscle aches
Nausea
Vomiting & diarrhoea (can be a side effect of
medications)
Delirium
Anxiety & restlessness

-

Altered sensation
Cough &/or breathlessness
Convulsions/coma
Chest/abdominal pain
Jaundice
Puffy eyelids/ankles
Other infections (malaria affects your immune
system)

Less commonly:
-

Atypical fever
Dizziness (can be a side effect of medications)
Acute psychosis or hallucinations
Dark urine (blackwater fever)

Any combination of the above symptoms! Malaria can
mimic pretty much any other illness, but if you are
normally fit and well and you are in or have been to an
endemic area it has to be top of your list.

WHAT TO DO ABOUT IT?
While the consequences can be severe, it can be just a
mild illness and is very treatable.
The first and most important way to avoid contracting
malaria is to avoid getting bitten in the first place. The
anopheles mosquito bites at night time, in particular at
dusk and dawn, so if you can bear to, wear long sleeves
and trousers at night. If you’re wearing sandals, then
ideally you should wear
socks as well. Clearly a
fashion faux-pas, but noone’s really going to care in
the middle of nowhere.
Mosquitos are persistent
little buggers and can bite through thin clothing, so
spray clothes with repellent/DEET. Before it gets dark,
spray any exposed bits of skin. The most effective is
DEET, but it can cause some skin irritation in higher
concentrations. Even if doors and windows have
netting, a mosquito net over the bed is still advisable.
Nets are the most effective solution overnight and
newer ones are impregnated with permethrin
(repellent). The mosquitos tend to come out early and
sneak into buildings, where they hide in dark corners or
in clothes, so it’s best to keep doors closed as much as
possible and keep everything in closed cupboards if
possible. In addition to a net you can burn coils in your
room or there are fairly effective insecticide vaporisers.
If you do plan on using one, check the most recent

safety profile as there have been recent studies
suggesting they could be carcinogenic. If you are in a
tent, make sure it has a mesh and keep all your clothes
in your bag. There are theories that garlic and Vitamin
B/thiamine prevent mosquito bites. They don’t.
Mosquitos may not like the taste, but they have to bite
you to find that out. One thing that does work is
Quinine, so have a Gin & Tonic. It has been used as an
anti-malarial since the 17th century, remaining 1st choice
until the 1940s and is present in small quantities in tonic
water & bitter lemon. The British colonials were the first

to combine gin with tonic water supposedly since the
bitter flavours complemented one another, but more
likely as an excuse to get pissed.

Do you need to take anti-malarials?
It is also important to realise that no prophylaxis is
100% effective and you can still be infected while taking
anti-malarials, but it is unlikely. The other thing to
consider is your access to quality healthcare, should you
fall ill and as quite a few trips are to isolated areas, it is
probably better to prevent it in the first place. Plus, you
don’t want to ruin your holiday but getting sick.
There are 5 main prophylactic regimes being used at the
moment and it is usually up to you and your local/travel
doctor to decide which one is most suitable for you.

Some are more expensive than others, some have
worse side effects, but more importantly, resistance has
developed to some of the drugs in different areas.
Consequently, you should always check what the
suggested regime is for the area you are visiting. There
will either be a travel clinic near you or your GP may be
able to tell you. Whichever one you choose, you will
need to start taking them before you go away, so don’t
leave it until the last minute. You will also need to take
them for up to 4 weeks from leaving the endemic area.

The Different Drug Regimens
1

Mefloquine one 250mg tablet weekly. OR
Doxycycline one 100mg capsule daily. OR
Malarone one tablet daily.

2

Chloroquine 300mg weekly (2x150mg tablets).
Proguanil 200mg daily (2x100mg tablets).

3

Chloroquine 300mg weekly (2x150mg tablets) OR
Proguanil 200mg daily (2x100mg tablets).

PLUS

No prophylactic tablets required but anti mosquito measures should be strictly observed: Avoid mosquito bites by

4 covering up with clothing such as long sleeves and long trousers especially after sunset, using insect repellents on
exposed skin and, when necessary, sleeping under a mosquito net.

Length of Prophylaxis
Chloroquine,
Proguanil &
Maloprim

Start one week before travel, throughout your stay in an endemic area and continue for four
weeks after return.

Mefloquine (Lariam)

Start two and a half weeks before travel, throughout your stay in an endemic area and
continue for four weeks after return.

Doxycycline

Start two days before travel, throughout your stay in an endemic area and continue for four
weeks after return.

Malarone

Start two days before travel, throughout your stay in an endemic area and continue for one
week after return.

IMPORTANT!
Take the tablets absolutely regularly, preferably with or after a meal.

There are areas of Chloroquine resistance worldwide so
check out the local recommendations of where you are
going. Lariam is expensive, can affect your sleep & coordination so I wouldn’t recommend it for a surf trip.
Doxycycline makes you burn badly, but it is very cheap.
You can probably get away with using it if you are dark
skinned, keep out of the sun when not surfing & use
good sunblock. If you’ve been bad, it also has the

benefit of treating Chlamydia. Malarone is probably the
best bet. It is virtually free of side effects but is
expensive.
These all act differently on different stages of the
malaria parasite life cycle, so if you need to change drug
due to side effects it is best to seek specialist advice as

to which & how long the second course should be
continued for.
You should also try and get sufficient medication to
cover your whole trip as drugs obtained overseas may

SIDE EFFECTS & COSTS:
PROGUANIL
Nausea and mouth ulcers
Paludrine – 98 = £7.43

PROQUANIL WITH ATOVAQUONE
Generally free of side effects but can cause abdominal pain,
nausea, vomiting & headache.
Malarone – 12 = £25.21

CHLOROQUINE
Nausea, blurred vision, rash. Generally mild and the drug can
usually be continued.
Avloclor – 20 = £1.22, Nivaquine – 100ml = £5.15

CHLOROQUINE WITH PROGUANIL
Paludrine(250mg)/Avoclor(100mg) – 112 = £8.79

DOXYCYCLINE
Oesophagitis (heartburn) and photosensitivity – severe sunburn.
Doxycyline(100mg) – 28 = £1.78, Vibramycin(50mg) – 28 =
£7.74, Vibramycin-D(100mg) – 8 = £4.91

MEFLOQUINE
Severe side effects of psychosis & seizures reported. Can cause
insomnia, vivid dreams, anxiety and dizziness.
Lariam – 8 = £14.53

have been produced by substandard processes or be
counterfeit. As a result, they may not be protective and
could even be harmful.

Evidence-based recommendations
For individuals in chloroquine-sensitive regions, whether using chloroquine as prophylaxis or not, self-treatment
with chloroquine should be taken and then chloroquine prophylaxis resumed or started(193).
In chloroquine- and mefloquine-resistant P. Falciparum regions, self-treatment should consist of an alternative
to the drug being used for prophylaxis, choosing from one of the following:
a. Malarone or,
b. oral quinine and doxycycline or,
c. artemether-lumefantrine purchased in a country with rigorous pharmaceutical standards
(e.g., Europe or the U.S.). Counterfeit artemether-lumefantrine is an important problem.
A number of antimalarial drugs are contraindicated for treatment of malaria (self-treatment or otherwise):
a. mefloquine
b. sulfadoxine/pyrimethamine (Fansidar)
e. mefloquine/Fansidar
f. halofantrine
g. chloroquine/Fansidar

What to do in case of infection.
Worst case scenario and you think you have contracted
Malaria you should seek medical attention as soon as
possible for investigation and diagnosis (either a rapid
test looking for a specific protein in the blood or looking
for the parasite in the blood under a microscope)
followed by supervised treatment.
Treatment varies worldwide and depends on the type
and severity of infection. Historically, the most common
treatment is Quinine sulphate 600 mg every 12 hours,
but it depends on where you are. The most common
recommendation now is treatment with Malarone.
Where you are treated also depends on the severity.
Throughout the 3rd world Malaria is treated at home
with rest, fluids and oral medications whereas in the
Western World you are more likely to be treated in
hospital at first. Severe infection always requires
admission to hospital for intravenous drugs and fluids.
Even if you only have uncomplicated Malaria and feel
reasonably well, it is still important be assessed by a
medical professional and not only to start treatment
early preventing complications from developing, but
also to confirm that this is Malaria and not one of the
numerous other conditions that it can mimic (see
below).
If you cannot get to a doctor immediately and have a
course of treatment drugs with you, start it. Be sure to
avoid dehydration (if diarrhoea is a feature rehydration
salts/diarolyte is a must) and low blood sugar (sugary
drinks e.g. Lucozade/flat Coke). Manage pain with

Paediatric
Comments
Dose
Atovaquone/proguanil 4 tablets Daily dose to Contraindicated in
(Malarone). Self(each dose be taken for persons with severe
treatment drug to be contains 3
renal impairment
used if professional 1,000 mg consecutive (creatinine clearance
medical care is not
atovaquone days:
<30 mL/min). Not
available within 24 and 400 mg 5-8 kg: 2
recommended for
hours. Medical care proguanil) paediatric self-treatment in
should be sought
orally as a tablets
persons on
immediately after
single daily 9-10 kg: 3 atovaquone/proguanil
treatment
dose for 3 paediatric prophylaxis. Not
consecutive tablets
currently
days
11-20 kg: 1 recommended for
adult tablet children <5 kg,1
21-30 kg: 2 pregnant women, and
adult tablets women breastfeeding
31-40 kg: 3 infants weighing < 5
adult tablets kg
41 kg: 4
adult tablets
N.B: not if already taking malarone
Drug

Adult Dose

Paracetamol Aspirin and Codeine if you have it, but if
any bruising or bleeding develops, stop Aspirin
immediately. High fever can be reduced with
Paracetamol 1 g 4 hourly &/or Ibuprofen 400 mg 8
hourly, fans and ‘tepid sponging’ (sponge/cloth soaked
in slightly warm water). If you or any of your friends
have any of the following features, however, get to a
doctor asap. Early diagnosis and treatment minimises
the risk of complications and the vast majority of cases
go on to make a full recovery. The last deaths in the US
were 6 cases of P.falciparum malaria back in 1995, all of
which did not present until too late.

Warning signs to watch out for:
-

-

-

Significant dehydration: cool hands & feet, dry
lips & tongue, weakness
Severe headache not settling with pain killers,
particularly if associated with drowsiness/
persistent vomiting. May be early Cerebral
Malaria
Confusion/altered
behaviour/seizures/drowsiness: this could be
due to parasite within the brain or due to low
blood sugar
Chest pain or severe abdominal pain/abdominal
distension
Breathlessness
Pale skin & eyes, with weakness & fatigue
suggesting anaemia

-

Puffy eyes or feet, or dark urine (Blackwater
fever) suggesting kidney involvement
Jaundice – yellow skin or eyes due to liver
involvement
Any spontaneous bleeding

As before, if any of these features occur, get yourself or
your friend to a doctor. If severe breathlessness is a
feature, sit them upright. If they deteriorate to the
extent that they are extremely drowsy, have had a
seizure or are comatose (very unlikely!!!) put them in
the recovery position. If they are gradually getting more
drowsy, or are a little confused, it could be due to low
blood sugar so try some Lucozade/sweets or chocolate.

What else could it be?
The extensive potential symptoms can be very
confusing, but essentially, any febrile illness in the
tropics should be considered as malaria until proven
otherwise. It could be that is simply tonsillitis, sinusitis,
influenza, gastorenteritis or any of the other conditions
any you could get back home. Various other tropical
diseases (some of which are also spread by mosqitos)
also need to be considered, including Dengue fever,
Japanese Encephalitis, Yellow fever & Typhoid. All of
these also require specialist treatment, so with any
significant illness seek help.

In summary, Malaria is potentially a very serious illness that is likely to be a problem in most areas you would visit on a
surf trip. Malaria prophylaxis is almost always recommended, but it may also be worth considering taking a course of
treatment in addition if you are going anywhere particularly remote. Consult your local travel clinic if this is the case.
While it can be a severe illness, with potentially serious complications don’t be too alarmed and don’t let it influence
where you travel to. Prophylaxis is generally very effective and even if you do contract Malaria, as long as you get
prompt treatment you will avoid the complications and make a full recovery.
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Useful Contacts
The CDC Malaria Branch (Malaria Hotline 770-488-7788) - 8:00 a.m. to 4:30 p.m. Eastern time
Voice information service (1-877-FYI-TRIP; 1-877-394-8747
Fax information service (1-888-232-3299)
Internet at http://www.cdc.gov/travel.
Health-care professionals who require assistance with the diagnosis or treatment of malaria should call the CDC Malaria Hotline (770-488-7788)
After hours or on weekends and holidays, health-care providers requiring assistance should call the CDC Emergency Operation Center at 770-4887100 and ask the operator to page the person on call for the Malaria Branch.

