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Risk of acute non-specific upper respiratory tract infections in
healthy men taking dapsone-pyrimethamine for prophylaxis against
malaria

PHENG SOON LEE, EDWIN Y L LAU

Abstract

The relative risks of non-specific upper respiratory tract in-
fections were studied in two well matched groups of military
recruits to see whether dapsone-pyrimethamine (Maloprim)
given as antimalarial prophylaxis was associated with immuno-
suppression. Mean risks ofupper respiratory tract infection were
64% higher in the study group than in the controls, the largest
monthly differences being recorded in the months of harder
training. These findings were unlikely to have been due solely to
harder training in the study group, as concurrently measured
sprains (arguably more likely to have been affected) were
increased by only 19%. A more likely explanation was some
degree of immunosuppression, physical stress possibly having a
synergistic effect.
These findings suggest that travellers taking dapsone-pyrime-

thamine as antimalarial prophylaxis may be rendered more
susceptible to commoner infections, especially when engaged in
increased physical activity.
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Introduction

Severe adverse reactions to antimalarials have been reported in
previously normal people, some resulting in death or serious
morbidity. Nineteen cases (six fatal) of severe cutaneous reactions
were recorded among American travellers taking pyrimethamine-
sulfadoxine (Fansidar) with chloroquine,' and agranulocytosis
has been reported in people taking dapsone-pyrimethamine
(Maloprim).2 Many authorities therefore recommend that a risk-
benefit analysis should always be done before prescribing these
drugs, especially for prophylactic use, the latest and most elegantly
argued case being that presented by Peto and Gilks.3 This, however,
implies the existence of accurate information concerning risks from
less dramatic but probably more frequent unwanted effects, which
are far more difficult to document than serious reactions even if
suspected. Any study designed to establish these "minor" events
scientifically would need to be conducted on a scale too large
ethically to justify enrolling the necessary numbers of healthy
volunteers outside a malarious zone. On the other hand, field trials
are justifiable where there is definite risk of infection but control
groups cannot be identified because prophylaxis cannot be withheld.
Thus only uncontrolled field trials remain; and these often cannot
detect small differences occurring in a minority of the population
studied.
These difficulties have almost completely prevented study of the

immunopharmacology ofantimalarials in man, which is ofincreasing
importance given the frequent use of these drugs in this age of
widespread global travel. Most doctors have at one time or another
been approached for prescriptions of such prophylactic drugs, often
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by casual tourists just before departure for some exotic tropical
destination. Almost all existing data suggesting immunosuppressive
properties of antimalarial drugs, however, have been from animal
studies, most using drug concentrations much higher than in
normal clinical practice.47
One recent study of immunoglobulins in a small group of

healthy people after a short period of prophylaxis with dapsone-
pyrimethamine at normal recommended doses found post-treatment
concentrations of IgG and IgM within "normal" limits, though
significantly lower than pretreatment values.8 No meaningful
correlation of these immunological findings with the prevalence of
concurrent infections was possible, however, because no control
population existed. The probability ofclinically significant immuno-
suppression occurring with this drug combination was thus
suggested but remained uncertain.

Clarification of this point is especially important to many doctors
in South East Asia, where local patterns of resistance to other drugs
have often made dapsone-pyrimethamine a prophylactic of first
choice. We report the results of a unique natural experiment. A
large group ofmilitary recruits, each taking dapsone-pyrimethamine
for antimalarial prophylaxis over three months, was matched with
another, very similar group near by, not given any prophylactic
drug. We investigated the possibility of clinically significant
immunosuppression associated with the drug combination by
comparing risks of acute non-specific upper respiratory tract
infections in both populations. The extent to which this index may
also have been influenced by differences in intensity of training both
between and within each of the two groups was investigated by
comparing risks of concurrently occurring sprains.

Subjects and methods

Recruits in the Singapore armed forces are trained in several camps, but
antimalarial prophylaxis is used routinely only in one located close enough to
islands outside territorial Singapore for malaria to be a possibility. Sporadic
cases had occurred near there in past years, even after Singapore had been
declared malaria free by the World Health Organisation. All recruits in this
camp thus took dapsone-pyrimethamine (Maloprim) as a routine measure.
The study group comprised all 8337 military recruits who had lived at the

camp for three months during 1984 to mid-1985. The control group
comprised 11 220 recruits who had trained simultaneously at a camp less
than 15 km away. Controls were selected from the groups available as being
the closest match to the study group on the basis of activity and racial
composition. They would have been performing the same training tasks,
following the same training syllabus (possibly even on the same day) as the
study group. All recruits were healthy males aged 17-18 who had been
declared free of major illnesses during routine medical screening before
enlistment. About three quarters were Chinese and the remainder a mixture
of Malays, Indians, Eurasians, and Whites, a racial mix almost exactly that
of the general population of Singapore.
There were three main differences between the study group and controls.

Firstly, the study group took dapsone-pyrimethamine (one tablet once a
week throughout the study period). Secondly, all members of the study
group were officer cadet candidates and probably were drilled harder at the
same training tasks than the controls. Lastly, all members of the study group
were rated as combat fit (a requirement of officer cadets) compared with only
84% of the controls.
Both camps were at sea level and had similar, reasonably well drained

training grounds. Food, housing, and medical facilities (a centralised
medical centre in each camp, manned round the clock by at least one resident
medical officer from whom recruits were permitted to seek medical attention
without restriction) were also almost identical.

Risks of disease-that is, defined as the probability of any one recruit
falling ill from that disease during one month of training-were calculated
by personal inspection of the records of patients seen in each medical centre.
The risk of upper respiratory tract infection was chosen as a representative
index reflecting general ability to resist common infections, as this disease
was both frequent and unlikely to have been misdiagnosed. Almost all cases
recorded were common colds or acute coryza, pharyngitis, or tonsillitis.
Asthma, chronic conditions (for example, sinusitis or vasomotor rhinitis),
and acute infections of the lower respiratory tract (for example, bronchitis,
bronchiolitis, or pneumonia) were specifically excluded from our classifica-
tion.
As risks of upper respiratory tract infection might conceivably also have

been affected by the comparatively more rigorous physical training of the
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officer cadets, we studied risks of concurrently occurring sprains, which
were far more likely to have been affected by intensity of training. Most of
these were soft tissue or ligamentous injuries of limb or back muscles. Any
differences in risk of sprains between the two groups would suggest harder
training in one group, and any differences in risk between any two months
within the same group would suggest that one part of the course was more
difficult physically than another. For example, a difference in the intensity
of physical training may have occurred in the first part of the course because
of attempts to "toughen" the recruits in as short a time as possible. Thus
both overall and monthly risks were calculated.

Differences in probabilities were tested for by computing the sample odds
ratio as described by Fleiss.9 This ratio indicates the risk of a subject in the
study group falling ill from a disease relative to the risk in his control in the
presence ofan antecedent factor (antimalarial prophylaxis). In the absence of
influence by the antecedent factor the odds ratio would be expected to be
roughly 1 0. The 99-9% confidence intervals (where we could reasonably
expect the population statistic to be found) were also calculated; whether
these included the expected "null" odds ratio of 1 0 thus indicated lack of
significance or otherwise.

Results and discussion

Tables I and II and figures 1 and 2 show the risks of sprains and
upper respiratory tract infections recorded in the two groups during
the three months of training. There were clear differences between
the two groups, the overall risk of upper respiratory tract infection
being 64% higher in the study group.compared with the controls
(0-324 v 0-198) and the largest differences occurring in the months
of harder training. The overall risk of sprains was increased by 19%
in the study group compared with the controls (0233 v 0-196).

TABLE i-Risks of upper respiratory tract infection in study and control groups of
recruits duringfirst, second, and third months of training

Population 1st Month 2nd Month 3rd Month Overall

No studied Risk* No studied Risk* No studied Risk* No studied Risk*

Studygroup 3293 0-395 3110 0-373 1701 0-204 8104 0-324
Control group 2592 0-231 2502 0-223 1582 0-141 6676 0-198
Odds ratiot 2-17 2-07 1-56 1-94
9990/o Confidence

interval 1-96 to 2-41 1-86 to 2-30 1-38 to 1-77 1-82 to 2-06

*Risk= Sample probability or risk (per man per month of training).
tOdds ratio= Risk of illness in study group relative to risk in controls.9

TABLE II-Risk of sprains in study and control groups of recruits duringfirst, second,
and third months oftraining

Population 1st Month 2nd Month 3rd Month Overall

No studied Risk No studied Risk No studied Risk No studied Risk

Studygroup 2393 0-287 1959 0-235 1467 0-176 5819 0-233
Control group 2816 0-251 1997 0-178 1773 0-158 6586 0-196
Odds ratio 1-20 1-49 1-14 1-25
9990/o Confidence

interval 1-08to 1-34 1-26to 1-60 1 -00to 1-29 1-17to 1-33

In this study only three important variables were unsatisfactorily
controlled for: proportions of combat fit personnel, differences in
intensity of training, and the use of dapsone-pyrimethamine. We
excluded the first from our considerations, as a fitter study group
should logically have a lower risk ofupper respiratory tract infection
and any bias would only have supported the null hypothesis. The
control group considered by itself would thus have only one of the
remaining two variables uncontrolled for-namely, the intensity of
training in the first half of the course. Analysis of data from this
group should therefore suggest how differences in the intensity of
training might have affected recorded risks ofboth upper respiratory
tract infection and sprains. Subsequent comparison of the data on
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the study disease (upper respiratory tract infection) between the
study and control groups may then be done more meaningfully by
using the information on risks of sprains as a crude index of the
effects of harder training on upper respiratory tract infection in the
study group.

Analysis of the data showed that the overall risks of upper
respiratory tract infection and sprains were very similar in the
controls (0- 198 and 0-196 respectively; tables I and II). Further-
more, the highest and lowest monthly risks of both conditions
coincided with the months of hardest and lightest training-that is,
the first and third months respectively (fig 1). Intermediate values

Upper respiratory 0--
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FIG 1-Monthly risks of upper respiratory tract infections and sprains
in control group.
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FIG 2-Monthly risks of upper respiratory tract infections and sprains
in study group.

were recorded in the second month. Finally, as expected, the risk of
sprains improved much more quickly than upper respiratory tract
infection when training eased after the first month (fig 1). Thus we
concluded that for military recruits training under these conditions
and without using prophylaxis the risk of either upper respiratory
tract infection or a sprain was very similar and that harder training
would increase the risks of both conditions by roughly the same
extent.
As the study group of officer cadets generally trained harder than

the controls throughout the course, we expected higher but roughly
equal risks of both conditions to be found in the study group. The
overall risk of sprains was indeed higher than in the controls (by
19%; table II) and the monthly pattern was also little changed (fig 2).
As sprains were extremely unlikely to have been related to the use of
dapsone-pyrimethamine, we concluded that the increased risk of
sprains was largely (if not entirely) due to harder training in the
study group. Given that harder training in the study group had
raised the risk of sprains by 19%, we expected similar effects on the
risk of upper respiratory tract infection. The increase of 64%
recorded (table I) was therefore too high to be reasonably explained

in terms ofharder training alone and thus we concluded that the last
remaining variable-prophylaxis with dapsone-pyrimethamine-
was a probable contributory cause.

Conclusion

Our findings suggest that the comparatively small decrease in
immunoglobulin concentrations seen in normal adults receiving
prophylaxis with dapsone-pyrimethamine8 may be of clinical
relevance; though resultant values may still be within "normal"
limits, one result might be decreased resistance to common
infections such as upper respiratory tract infection, as was found in
this study. Of equal interest in our series was that while the risk of
upper respiratory tract infection in the first month was 71% higher
in the study group than the controls (and the second month little
different at 67%), the risk in the third month was raised by 45%. As
prophylaxis was taken throughout, possibly the stress of harder
physical training in the earlier part of the course may have had a
synergistic effect on the immunosuppressive effect of prophylaxis.
Risks in populations not engaged in extremes of physical activity
may therefore be smaller. Alternatively, it is also possible that some
physiological adaptation may have taken place during the months of
continued dapsone-pyrimethamine use.

In view of the lack of comparable data with other prophylactic
drugs hasty conclusions about the relative safety of dapsone-
pyrimethamine should not be made from our results. Possibly the
fortuitous combination of circumstances that made this study
possible (large control and study groups, both well matched in
location and activity and observed simultaneously for several
months) may not even be found again. We therefore suggest that our
findings by themselves are not sufficient reason to change from
dapsone-pyrimethamine as a drug of first choice for antimalarial
prophylaxis, especially where local patterns of resistance exist to
other drugs. Certainly, the additional risk of upper respiratory
tract infection that we found (which may well occur with other
prophylactic agents) was minor compared with the increased risk of
mortality that might accompany premature change to a less
efficacious prophylactic. Rather, we hope that our report will alert
both physician and traveller to the possibility of a higher risk of
upper respiratory tract infection (and possibly other infections)
among users of this drug combination, especially in settings of
increased physical activity. The doctor will then be more aware
when he examines an ill traveller, while the tourist can be advised to
take simple commonsense precautions-for example, avoiding
inclement weather or unnecessary physical activity and ensuring
adequate rest-to minimise the risks of concurrent infections while
benefiting from prophylaxis.

We thank the Chief Medical Officer, Ministry of Defence, Singapore,
without whose help and encouragement this paper would not have been
published; Miss Tai Bee Choo and Mr Andrew Wong for help in computer
analysis and statistics; and the 12 resident doctors in the two army camps, on
whose professionalism rested the accuracy of this study.
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