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Early diagnosis and clinical picture of malaria*
J. FALI1EVAC 1

As a result ofextensive travel and temporary residence by people in areas where malaria
is endemic, the disease is being reimported into countriesfrom which it has been eradicated.
Owing to the lack of experience of malaria on the part ofpresent-day physicians and the
atypical presentation ofsome forms of the disease, it is not always recognized, which in the
case offalciparum malaria may have grave consequences. In every case of an unexplained
fever the possibility of malaria should be taken into consideration and the clinical and
laboratory symptoms and signs of the disease should be looked for.

From the clinical point of view, the problem of
malaria in countries that have eradicated it or are in
the consolidation or the maintenance phase is mainly
the early detection and adequate treatment of both
typical and atypical cases of the disease. In for-
merly endemic regions even a layman could recog-
nize typical cases of malaria, and the diagnosis was
frequently " one way " so that other febrile illnesses
were often diagnosed as or called malaria (in
Macedonia the term " malaria " was the synonym
for " fever "). Today, however, in countries that have
eradicated the disease or that are in the maintenance
phase, malaria frequently remains unrecognized for a
long time, for the following reasons: (a) malaria is
not expected and therefore is not thought of; (b) phy-
sicians in such areas have no experience of malaria
and sometimes do not recognize even fairly typical
cases of the disease, atypical cases being frequently
overlooked; (c) laboratory technicians now have
little experience with malaria parasites and fre-
quently do not notice them when making routine
differential white-cell counts; and (d) physicians
overloaded with large numbers of patients in out-
patient departments do not have enough time to take
detailed case histories (including information on the
travels of patients) and make thorough physical
examinations.
As an example of frequent changes in diagnosis

and the late recognition of the disease, the case of a
29-year-old woman who was admitted to our hospi-
tal with a fever of undetermined origin may be cited.

* Presented at the Symposium on Malaria Research,
Rabat, Morocco, 1-5 April 1974.

1 Professor and Head, Chair of Infectious Diseases,
Medical Faculty, Zagreb; Chief, University Department of
Infectious Diseases, Zagreb, Yugoslavia.

She was taken ill 11/2 months before admission with
shivering, high fever, nausea, and pains in the limbs.
The illness was diagnosed as influenza and she was
given a combination of aspirin and quinine, which
formerly was frequently administered for influenza.
After a few days her temperature became normal,
but when treatment was discontinued it rose again;
this was repeated several times. On admission she
was anaemic, the spleen was enlarged and a large
number of P. vivax were found in a blood film.
Before admission the patient was seen several times
by a physician and blood films were examined for
differential white-cell counts, but it seems that the
parasites were overlooked. Subsequently it was
learned that several months before her illness the
patient had visited her husband in Syria.
A much more serious situation arises when a case

of malignant tertian malaria, which may end fatally
within a short time, is not recognized. Such cases
occur everywhere, and there have been some in our
country.

ELEMENTS OF EARLY DIAGNOSIS

The early diagnosis of malaria depends on epi-
demiological data, the clinical picture of the disease,
and the finding of parasites in the blood.

Epidemiological data
In any country where the disease was formerly

endemic, the possibility of malaria should be con-
sidered whenever fevers of unexplained etiology
(especially bizarre intermittent fevers, postoperative
fevers, and the like) or comatose states are encoun-
tered. The same rule applies when such conditions
are seen in persons who have come from areas where
malaria is still endemic. According to our experience,
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the sources of infection in a country that has eradi-
cated malaria or is in the consolidation phase may

be: (a) sporadic cases of autochthonous malaria in
remaining pockets in a region where the disease was

formerly endemic (very rare); (b) late relapses of
quartan and possibly of benign tertian malaria;
(c) induced malaria consequent on the transfusion of
blood from a person with a chronic latent quartan
infection or from persons coming from areas where
the disease is still endemic, or consequent on the use

(e.g., by drug addicts) of unsterile syringes and
needles; and (d) malaria imported by persons who
have travelled or stayed in countries where the
disease is endemic (e.g., labourers, businessmen, and
tourists) or by immigrants from such countries (this
is of much greater importance). In view of these
risks, the possibility of malaria should be considered
whenever any patient shows a febrile illness of
unexplained etiology, and a full epidemiological
history should be taken and blood examined for
malaria parasites.

Tables 1 and 2 show the numbers of cases and
categories of infection seen in our hospital and in the
Republic of Croatia during 1959-72. From the anal-

Table 1. Patients with malaria treated at the Fever
Hospital, Zagreb, 1959-72

Autochthonous Imported
Year Total

Primary Relapse Primary Relapse

1959 1 a - 2 3

1960 1 b _ 1 1 3

1961 - - 1 1 2

1962 - - 1 - 1

1963 - - 2 - 2

1964 1 b 5 3 9

1965 - - 3 - 3

1966 - - 2 - 2

1967 - _

1968 - - - 1 1

1969 - - 2 1 3

1970 - - 1 1 2

1971 - - - 1 1

1972 - - 2 - 2

Total 3 - 20 11 34

a Quartan malaria relapse.
b Induced quartan malaria.

Table 2. Source of infection and species of Plasmodium
in proved cases of malaria, Croatia, 1959-72

Source of infection and species of
Total no. parasite a

Year of cases Autochthonous Imported Induced
(relapse)

1959 7 iM 6V

1960 6 iM 1F, 3V 1M

1961 8 2V 6M

1962 3 1M 1M

1963 8 2F, 4V 2M

1964 13 2F, 9V 1F b 1M

1965 4 4V

1966 6 5V, 1M

1967 3 1F, 2V

1968 1 1V

1969 6 5V 1M

1970 3 3F

1971 5 3F, 2V

1972 3 3F

a F, P. falciparum; M, P. malariae; V, P. vivax.
b Blood obtained from a foreigner.

ysis of epidemiological and clinical data on hospital
patients, it appears that cases of autochthonous
malaria have almost completely disappeared (conse-
quent on control measures undertaken between 1947
and 1950 and eradication measures undertaken in
1959) but that some cases of imported malaria have
been admitted almost every year. They have been
mainly benign tertian infections, but in recent years
there have also been some cases of severe malignant
tertian malaria with coma. Most of the patients were
Yugoslav citizens who had been in African or Asian
countries, although some were citizens of those
countries who stayed temporarily in Yugoslavia.
Several of our citizens and almost all of the aliens did
not take antimalarial drugs prophylactically, and in
most of the cases of acquired infection among our
citizens chemoprophylaxis was inadequate. In our
citizens the disease occurred 1-3 months after they
left the endemic area or discontinued chemoprophy-
laxis. It took the form of a primary attack in 18 cases
and that of a relapse in 11 cases. In all patients, even
three with severe malaria with coma, the treatment
was successful.
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Clinical elements of diagnosis

Malaria may show a widely varying clinical picture
and may, especially in the malignant tertian form,
simulate other diseases so that diagnosis and ade-
quate treatment may be delayed. It is therefore
necessary for physicians to be familiar with the
natural history of the disease, including its basic
pathophysiological processes, the anatomical changes
it causes, and its different clinical manifestations.

Basic pathological processes. These include the
destruction of erythrocytes and the production of
haematin (malaria pigment), toxic damage to various
tissues, and-in falciparum malaria-mechanical
blockage of the small blood vessels with parasitized
erythrocytes, which adhere to one another and to the
capillary endothelium. The results of these processes
are anaemia, hyperbilirubinaemia, toxic damage to
and hypoxia (or anoxia) of various organs and
tissues, and changes resulting from the reaction of
the host to the infection.
The most pronounced and most characteristic

anatomical and histological changes are congestion
of and haemorrhage in the liver and spleen, degener-
ative changes of the myocardium, and-in pernicious
forms of falciparum malaria-obstruction of the
blood vessels and haemorrhage in the brain, in
the myocardium, and in the mucous membranes of
the gastrointestinal tract and elsewhere.

Clinicalpicture and diagnosis. Clinically the natural
course of malaria is characterized by an incubation
period, a primary attack with typical paroxysms, a
period of latency, and relapses. Manifest stages of
malaria-i.e., the primary attack and the stage of
relapses-usually present typical features that, in an
area where the disease is endemic, even a layman can
easily recognize; in some cases, however, the clinical
picture may be atypical and the disease manifest
itself with widely differing symptoms and signs so
that diagnosis can cause many difficulties. This is
especially true of the initial and invasive stage, of all
stages of falciparum malaria, and of malaria in
persons who have been taking (insufficiently) sup-
pressive drugs. In persons who have been taking
antimalarial agents prophylactically the incubation
period may be several months or even years, and in
persons infected in the tropics who subsequently
move to an area with a moderate climate the attack
will appear only in the spring. Such prolonged
incubation periods are the reason why, in areas
where the disease is not endemic, malaria is not
thought of and diagnosis is delayed.

The early diagnosis of malaria is rendered more
difficult by the fact that, in non-immune subjects, the
beginning of the disease is usually noncharacteristic;
this is especially true of falciparum malaria. In such
persons malaria begins with a noncharacteristic inva-
sive stage: the onset is usually sudden, with shiver-
ing, increased temperature, headache, and pains in
the limbs; the fever is continuous or slightly remit-
tent for several days and after that takes an intermit-
tent quotidian character. During this period, when
parasites in the blood are rare and are not easily
found, malaria may be confused with various other
febrile illnesses, such as typhoid fever, non-icteric
hepatitis, brucellosis, and septicaemia. Only after
several days of the initial invasive stage does the
primary attack with typical paroxysms begin. The
primary attack and relapses-i.e., the stages charac-
terized by typical paroxysms with tertian or quartan
periodicity and shivering, fever and sweating, head-
ache, epigastric pain, vomiting, etc.-should not
cause major diagnostic difficulties. Herpes febrilis,
splenomegaly, subicterus and urobilinuria will only
corroborate the clinical diagnosis. However, some
other diseases like cholecystitis and cholangitis
caused by Escherichia coli and other Gram-negative
coliform bacilli, liver abscess, septic endocarditis,
pyelonephritis, subacute meningococcal septicaemia,
kala-azar, tuberculosis, Hodgkin's disease, and other
conditions with intermittent fever and splenomegaly
may simulate the paroxysms and clinical picture of
malaria. In contrast to malaria, most of these (bacte-
rial) conditions will show leucocytosis with lympho-
paenia. Diagnostic difficulties also occur in mixed
infections with two species of Plasmodium and infec-
tions with two strains of the same species of parasite;
in such situations the temperature pattern, which in
typical cases is a very important element for clinical
diagnosis, may be completely atypical. Major diffi-
culties can also be caused by " bilious remittent
fever ", an atypical malaria characterized by remit-
tent fever, epigastric pain, vomiting of bile, diarrhoea
with chocolate-coloured stools, and urobilinuria.
The spleen and liver are enlarged and tender and the
skin and sclerae are icteric. The temperature pattern
may be similar to that of typhoid fever. Falciparum
malaria causes the most difficult diagnostic prob-
lems: the paroxysms last much longer than in other
forms of the disease and if the temperature is not
taken several times a day, or if the periodicity is of a
quotidian type, the temperature pattern will be that
of a more or less continuous or slightly remittent
fever. Pernicious forms of the disease present a
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special diagnostic problem; the cerebral or comatose
form is frequently mistaken for insolation, encepha-
litis, acute psychosis, acute alcohol intoxication, etc.,
while the abdominal form may be mistaken for
" acute abdomen ", the algid form for shock from
other causes, and the gastrointestinal form for a local
infection of the gastrointestinal tract (salmonellosis,
cholera, dysentery, etc.). If not recognized these
forms may have a fatal outcome.

Certain laboratory findings are also important for
the early diagnosis of malaria. The white-cell count
in apyrexial periods indicates leucopaenia with an
increased proportion of large mononuclear cells (up
to 15% or more), which is of importance for differen-
tiating between malaria and bacterial infections char-
acterized by leucocytosis and neutrophilia. The urine
shows an increased level of urobilin.

CONCLUSION

Owing to variations in the clinical picture of
malaria (including the possibility of a noncharac-
teristic onset), the possibility of malaria should, as
previously noted, be considered whenever a patient
suffers from a febrile illness of unexplained etiology
or shows any of the signs of atypical malaria de-
scribed above. If necessary, thin and thick blood
films should be examined several times daily. Blood
examination is also necessary in clinically " typical "
cases-partly to exclude the possibility of other
diseases that may present with paroxysms of regular
intermittent fever, and partly to identify the species
of Plasmodium if the illness is in fact malaria. Finally,
malaria is one of the few infectious diseases that can
be diagnosed with fair reliability on the basis of the
effect of antimalarial drugs.

RItSUMIt
DIAGNOSTIC PRECOCE ET TABLEAU CLINIQUE DU PALUDISME

Du point de vue clinique, le probleme du paludisme
dans les pays ou l'eradication a e't6 obtenue reside dans la
detection precoce des cas typiques et atypiques et dans un
traitement rapide et efficace. Actuellement, dans les pays
autrefois impalud6s, la maladie est souvent meconnue: on
ne s'attend pas a en observer des cas et on n'y pense pas;
les m6decins n'ont guere d'experience de l'affection; les
techniciens de laboratoire sont moins entranmes a la
recherche du parasite; les medecins, surcharg6s de travail,
n'ont plus le temps d'examiner a fond les malades et de
les interroger sur leurs deplacements. Le diagnostic pre-
coce doit tenir compte de trois ordres de donnees 6pid6-
miologiques, cliniques et parasitologiques.
Tout malade presentant un 6tat febrile d'etiologie

indeterminee, une fievre intermittente, un etat comateux,
une f6bricule postoperatoire, etc., dans une region autre-
fois impaludee ou au retour d'un d6placement dans une
region d'endemicit6 palustre est suspect de paludisme.
L'origine de l'infection peut etre: a) rarement la persis-
tance de foyers d'infection localises; b) une rechute tar-
dive de fievre quarte; c) un paludisme posttransfusionnel
ou d'inoculation; d) le plus souvent, un paludisme
import6.
Le tableau clinique du paludisme peut &tre tres variable.

L'affection, notamment la fievre tierce maligne, peut
prendre l'aspect d'autres maladies, ce qui risque de
retarder le diagnostic et le traitement. Pour etablir un
diagnostic pr6coce, il est necessaire d'etre familiarise avec
l'histoire naturelle, les processus pathologiques fonda-
mentaux et les manifestations cliniques de l'infection
palud6enne. Classiquement, l'evolution clinique du palu-
disme est caracterisee par une atteinte primaire, avec des
acces typiques et des rechutes. Cet aspect typique est,

dans les pays d'ende'rnicit6, facilement identifie. 11 existe
des cas atypiques de diagnostic plus difficile. Le tableau
clinique peut etre notamment different aux premiers stades
de la maladie, a tous les stades de l'infection aPlasmodium
falciparum et chez les sujets qui ont requ des doses insuf-
fisantes d'antipaludiques a action suppressive, ce qui
allonge parfois la duree d'incubation. Au debut de la
maladie, le diagnostic est aussi rendu plus malaise par le
petit nombre de parasites presents dans le sang. A ce
stade, le paludisme peut etre confondu avec diverses
affections febriles: fievre typholde, hepatite anicterique,
brucellose, septicemie, etc. Les stades caracterises par des
acces typiques de type tierce ou quarte, de la spl6nom6-
galie, du subictere et de l'urobilinurie ne devraient pas
poser de difficultes majeures de diagnostic, bien que
d'autres affections puissent pr6senter un tableau similaire:
cholecystite, cholangite, abces du foie, endocardite micro-
bienne, pyelonephrite, kala-azar, tuberculose, maladie de
Hodgkin, autres maladies caract6risees par une fievre
intermittente et de la splenomegalie. Les formes perni-
cieuses du paludisme a P. falciparum peuvent etre prises
pour une insolation, une encephalite, une psychose
aigue, une intoxication alcoolique aigue, etc.; les formes
abdominales pour un e abdomen aigu *, un choc, une
infection gastro-intestinale, etc. Non reconnues, ces
formes peuvent avoir une issue fatale.
Dans tous les cas, qu'ils soient douteux ou clinique-

ment averes, l'examen des frottis de sang, repWt6 plusieurs
fois par jour, est indispensable. Enfin, le paludisme est
une des rares maladies infectieuses ou le diagnostic peut
etre fonde avec une certitude raisonnable sur les resultats
d'un traitement specifique.
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DISCUSSION

AZAR: The situation is similar in Lebanon, where the
disease, now being rarely seen, is overlooked or
misdiagnosed. Not only the physicians but also the
laboratory services are at fault. It is therefore neces-
sary to keep the medical profession aware of malaria
and to maintain consultative services on the disease.

GASSABI: Even where malaria still recurs but where
its eradication is proceeding, physicians no longer
diagnose it spontaneously.

BRAY: Tourists to the Gambia have recently been
questioned about the measures that they take to
prevent malaria. It has been found that they are quite
well informed and that travel agencies are doing their
job properly in that respect: However, people in the
travel business itself do not receive the relevant
information and often feel superior in these matters
to ordinary tourists.

BRUCE-CHWATT: Advice must be given to prospective
travellers. It is important also to ascertain where the
patient has recently been. The pamphlet on malaria
risk distributed by WHO (Wkly epidem. Rec., No. 3,
pp. 2545, 1973) should be distributed widely. In
addition to errors in diagnosis, there is a failure to
give correct treatment. I doubt the value of sternal
puncture for diagnosis.

UNGUREANU: I agree. Governments should issue
instructions on the treatment of malaria, for distribu-
tion to all practitioners, and some mechanisms for
refresher training should be developed, at least in
highly receptive areas.

MICHEL: The pharmacological regulations in some
countries restrict the number of tablets that a phar-
macist may provide without a medical prescription,
so that travellers may take the drugs only for a
limited period, say, 21 days, after their last exposure.

VACHON: Six weeks would be much safer. I know of
a case in which cerebral malaria occurred after 42
days in a person who had taken his prophylaxis for
21 days following exposure.

CONTACOS: WHO recommends at least 28 days and
the US Army, 56 days.

VAN DER KAAY: Whatever advice may be given, it is
ultimately the responsibility of the traveller to take

the drugs regularly. In order to remind him and assist
him, my institute issues a leaflet for insertion in the
International Certificate of Vaccination, indicating
how long drugs are to be used and recommending the
use of a daily prophylactic regimen for visits of less
than 3 months to malarious areas.

BRUCE-CHWATr: I know from my own experience
that there is a danger of exaggerated confidence in
the positivity of blood slides in all severe cases,
although in nonimmune populations.

McGREGOR: With due regard to the clinical condi-
tions in normal circumstances, a positive blood film
will precede the really severe symptoms.

KAMEL: In areas of low endemicity, diagnosis in
persons taking irregular or insufficient treatment is
difficult.

BRUCE-CHWATT: There is a place for concentration
methods and for serology in the diagnosis of malaria.
From the practical point of view, the classical
bloodsmear is the method of choice for clinical
diagnosis, but serology can contribute to differential
diagnosis in suspected cases with negative blood
slides.

SCHMIDT: Competition for the teaching time of the
medical student is continually increasing. As a result,
in some cases less than 10% of students opt for a
course on malaria. It is difficult to see how this trend
can be reversed so that at least some knowledge of
the diagnosis and treatment of malaria is infused into
medical students.

McGREGOR: Drug prophylaxis may fall into dis-
repute owing to misdiagnosis of malaria in persons
taking adequate prophylaxis.

VAN DER KAAY: Where symptoms warrant it, in a
patient with clinical malaria, treatment should not be
delayed until the blood film results are available.

FALISEVAC: The two most important needs are to
ensure that the medical profession thinks of malaria
and a knowledge of correct treatment. Furthermore,
information for travellers should be improved and
prophylaxis should continue for 6 weeks after ex-
posure. It should also be borne in mind that tech-
nicians repeatedly fail to diagnose the disease.
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