
Family Practice Grand Rounds
Shaking Chills and Fever

J e rry  E. Jo n es , M D , M S
L e x in g to n , K en tu cky

DR. JERRY E. JONES (Assistant Professor, 
Department o f Family Practice): Malaria is a 
common parasitic disease worldwide, and patients 
with this infection may occasionally present to the 
family physician’s office. Because of its relative 
rarity in the office setting, many physicians will 
not include it in the differential diagnosis of a pa­
tient presenting with fever and chills. In addition, 
many patients may fail to associate it with their 
symptoms or volunteer information about their 
travel history when coming to the office, espe­
cially if their travel occurred six to 12 months prior 
to the onset of symptoms. In our conference today 
we will discuss the case of an individual who pre­
sented to the office with complaints of chills, 
headache, and fever. A diagnosis of malaria was 
made in the office. The methods of diagnosis, 
treatment, and follow-up are discussed. Finally, a 
general review of the parasite responsible for 
malaria is presented.

Case Report
A 24-year-old white man presented to the office 

complaining of chills, headache, and fever. The 
patient had felt essentially healthy until six days 
prior to the office visit, when he reported the sud­
den onset of shaking chills, sweating, and in­
creased temperature. He reported the symptoms 
were like “ coming down with the flu and noted 
that the chills and fever lasted about six hours. 
The following day he felt well and continued his 
usual activities until one day prior to this office 
visit when again there was the sudden onset of 
severe, shaking chills, sweating, and high tem­
perature. The patient volunteered that he had 
never experienced anything like that before where 
his “ teeth chattered.” This episode lasted approx­
imately three hours, after which time the fever 
broke and left him exhausted. He lived alone, de­
nied known exposure to infectious agents, and did 
not volunteer a travel history.

On detailed questioning, the patient reported
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spending a month in Sierra Leone, West Africa, 
four months prior to the office visit. He reported 
that he took chloroquine prophylaxis while in Af­
rica, but stopped taking the chloroquine upon re­
turning to the United States. He denied any symp­
toms or problems during his stay in Africa.

Physical examination revealed a well- 
developed, flushed-appearing white man with 
multiple blisters about the mouth and nose. His 
blood pressure was 102/68 mmHg, pulse of 80/min, 
and temperature was 98.1°F. There were no 
rashes, splenomegaly, or lymphadenopathy. The 
lungs and heart were normal to examination. 
Urine examination was negative for hemolysed 
blood and red blood cells. A peripheral smear 
using a modified Wright’s stain (Diff-Quik solu­
tion) showed moderate numbers of the ameboid 
trophozoites of a malaria parasite. The 
intracellular phase demonstrated enlargement and 
fimbriated edges of the infected erythrocyte, along 
with Schuffner's dots suggesting Plasmodium 
ovale.

The patient was started on oral chloroquine 
phosphate 600 mg, to be followed by 300 mg in six 
hours. He was then instructed to take 300 mg daily 
for two more days. After the completion of the 
chloroquine phosphate, he was to complete a 
course of primaquine diphosphate, 15 mg daily for 
14 days.

Forty-eight hours into the course of treatment, 
the patient again experienced onset of temperature 
to 102° F without shaking chills. The patient was 
seen in the emergency room, and repeat blood 
smears were taken. No parasites were seen. The 
following day the patient felt much improved. He 
had completed his course of chloroquine and had 
started his course of primaquine. The remaining 
treatment course was unremarkable.

DR. ROBERT DAVENPORT (Second-year 
resident)-. Did the patient suspect he had malaria?

DR. JONES: The patient did not state any con­
cerns about malaria. He did not even volunteer his 
travel history until asked. Apparently, he was in 
Africa for only three weeks and reported taking 
chloroquine prophylaxis. I suspect he felt that 
malaria was unlikely.

DR. LOUIS RILEY (Third-year resident): Why
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didn’t the prophylaxis keep him from getting 
malaria?

DR. JONES: This is a very important point. 
Malaria prophylaxis is intended to prevent the 
symptoms of malaria. It does not prevent the in­
dividual from becoming infected with the parasite. 
In this case the patient became infected during his 
short stay in Africa. Upon returning to the United 
States, he stopped his chloroquine. The malaria 
parasite lives in the liver during one life cycle 
phase. It is this phase that is not treated by chloro­
quine. An individual must complete a course of a 
second drug in order to kill the parasite during this 
liver phase. To help clarify this further, allow me 
to review the malarial parasites.

There are four major species of the plasmodium 
parasite that infect man. The most important spe­
cies is Plasmodium falciparum because it causes 
death and has increasingly shown patterns of drug 
resistance to chloroquine. The remaining species, 
malariae, ovale, and vivax, tend to cause a less 
severe type of infection.

All species of plasmodia are transmitted to man 
by the female anopheline mosquito. The mosquito 
infects humans by injecting sporozoites during its 
bite. These sporozoites are phagocytized and 
transported to the liver. They enter the paren­
chymal liver cells and initiate the preerythrocytic 
cycle. In the liver the sporozoites multiply asexu- 
ally to form the next life phase called merozoites. 
Nine to 15 days of incubation are needed before 
the newly formed merozoites are released into the 
blood. In all species except Plasmodium falci­
parum such merozoites, when they are released, 
may also invade other parenchymal liver cells, 
thus establishing or maintaining an exoerythro- 
cytic cycle. It is during this exoerythrocytic cycle 
that additional merozoites are produced, which 
may give rise to relapses months or years later, 
such as in this case. With P malariae infections the 
merozoites may be released years or decades fol­
lowing primary infections, giving rise to latent 
malaria paroxysms.

DR. BRIAN MILLER (Second-year resident)'. 
So the sporozoite phase is not treated by 
prophylaxis.

DR. JONES: Yes, that’s correct. Merozoites, 
which are formed within the individual liver cells, 
may also be unaffected by prophylaxis.

DR. MILLER: Does the patient have symp­
toms at this point?

DR. JONES: The patient may have prodromal
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symptoms including headache, backache, myal­
gia, malaise, nausea, vomiting, chills, and fever. 
However, the initial symptoms are usually vague, 
and the characteristic fever pattern seldom ap­
pears until the infection is well established. The 
erythrocytic phase begins when the merozoites, 
which have been released by the liver, invade the 
red blood cells, beginning the trophozoite, or 
growing, phase within the red blood cell. Each 
species has a characteristic trophozoite develop­
ment. At the time of maturity, the trophozoite’s 
nucleus divides, initiating the schizogonous phase. 
At this point the parasite is called a schizont. Each 
schizont divides into a new group of merozoites, 
causing the red blood cells to rupture. These red 
blood cell merozoites are the product of the eryth­
rocytic cycle in contrast to the merozoites from 
the liver tissue. As the blood cells rupture, they 
release the parasite’s metabolic wastes, pigment, 
and remains of the red blood cells into the host’s 
blood stream. These materials precipitate a foreign 
protein and sensitization reaction. The classically 
described attack of malaria includes (1) shaking 
chills, (2) high fever and drenching sweats, (3) 
myalgia, (4) severe frontal headaches, and (5) 
exhaustion. These symptoms tend to take on a 
characteristic pattern depending on the infecting 
organism, with P falciparum malaria reactions 
occurring daily, P vivax and P ovale malaria reac­
tions occurring every second day, and P malariae 
malaria reactions occurring every third day. There 
is broad variation in the clinical course, especially 
early in the disease or when more than one species 
is present.

DR. LES BECKER (Third-year resident): What 
do you look for on physical examination?

DR. JONES: In uncomplicated malaria, the 
physical examination may be normal. During the 
classic attack, the patient is febrile, drenched in 
sweat, and shivering. Mild anemia, hepatomegaly, 
and splenomegaly develop as the illness progres­
ses, usually taking several months. I suspect that 
most of your practices will involve individuals 
much like the patient being discussed, who will be 
seen very early in the course of infection.

DR. MILLER: What complications should you 
watch for?

DR. JONES: The most severe effects are usu­
ally caused by P falciparum. The most dangerous 
complication of infection by this species is cere­
bral malaria, which has a high mortality. The clini­
cal picture of this complication may appear sud-
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dently or unfold over several days. The patient 
may complain of severe headache and drowsiness 
and rapidly slip into a coma. There may be asso­
ciated hyperpyrexia, acute personality changes, 
and progressive deterioration of mental status. 
Deep coma, with focal or widespread neurologic 
signs, including generalized convulsions, may oc­
cur. The blood smear shows large numbers of 
parasites, and severe anemia and renal failure 
often occur. Renal failure may also occur inde­
pendently of cerebral involvement as a result of 
hyperpyrexia, hemolysis, and secondary de­
hydration. Hemolysis that is due to repeated and 
intense destruction of red blood cells will cause 
hemoglobinuria with dark urine. Jaundice devel­
ops, and in severe cases the patient may lapse into 
hepatic coma. The severe anemia may also cause 
shock. With the potential for such complications, 
early and accurate diagnosis of malaria is of 
paramount importance.

DR. ROGER APPLEGATE (Third-year resi­
dent): You expect us to make this diagnosis in the 
office?

DR. JONES: Any individual presenting with 
shaking chills and fever returning from an area 
with known malaria should be considered poten­
tially to have malaria. Careful history of travel and 
drug prophylaxis regimen is important to obtain. If 
the patient reports having had contact with known 
malaria cases in the area of travel, he should be 
considered at risk.

The definitive diagnosis is made by peripheral 
blood smear. Taking a sample by finger stick or 
venous puncture is simple. You can make your 
own slides; in our case, the slide was stained with 
a simple Diff-Quik technique. If you see the para­
sites, you have the diagnosis. Several thick and 
thin Wright’s stained smears then can be prepared. 
Most often this preparation is done by the medical 
technician in the hospital setting. The differentia­
tion of species requires considerable experience 
and should be a consideration when accepting a 
report of malaria by species.

If a diagnosis is made or strongly suspected, 
therapy should be started immediately. If an indi­
vidual has a high fever, shaking chills, and a his­
tory of being in a high-risk area, treatment can be 
started once peripheral smears have been taken. 
In uncomplicated attacks, chloroquine phosphate 
can be used regardless of the species. The recom­
mended dosage is 600 mg of chloroquine base ini­
tially and 300 mg of base six hours later on the first
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day. This is followed by 300 mg of base on the 
second and third days.

Strains of chloroquine-resistant P falciparum 
are found mainly in southeast Asia. However, cer­
tain areas of Africa and South America have also 
reported resistant strains. References are available 
that list countries reporting resistant strains.1,2 
Malaria patients who have been in these regions 
should be assumed to be resistant to chloroquine 
therapy. In this setting, a combination of drugs is 
recommended. One regimen is 650 mg of quinine 
sulfate three times daily for 10 to 14 days, plus 25 
mg of pyrimethamine twice daily for 1 to 3 days, 
plus 500 mg of sulfadiazine four times daily for 5 to 
10 days. An alternative regimen is quinine sulfate 
three times daily for 10 to 14 days, plus 250 mg of 
tetracycline four times daily for 10 days. Cure 
(eliminating both the liver and blood phase) of 
malaria is important to consider in infections 
caused by P vivax, P ovale, and P malariae spe­
cies, as relapses may occur after clinical cure with 
chloroquine. Eliminating the liver phase is ac­
complished by adding 15 mg of primaquine phos­
phate daily for 14 days. However, the addition of 
primaquine adds the potential complication of 
intravascular hemolysis in patients with glucose- 
6-phosphate dehydrogenase deficiency. This defi­
ciency appears more commonly among black and 
middle-eastern populations and can be tested before 
treatment with primaquine. Some reports suggest 
that up to 10 percent of the male, black population 
may have this deficiency.3

In closing, our case today brings up several im­
portant issues. First, malaria continues to be a 
serious medical problem in many areas of the 
world. Second, with the increase in worldwide 
travel and the arrival of refugees, a patient may 
present to your office with a malarial illness. 
Third, getting the appropriate history is the first 
step in getting the correct diagnosis. Fourth, a 
diagnosis can be made in the office using a simple 
peripheral smear, as with our case today. Finally, 
it is important to recognize the potentially fatal 
complications of P falciparum and begin treatment 
after appropriate smears are obtained if these 
complications are suspected.
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