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Case report

Fever from caffeine

Daroca P, Rodriguez J, Reaiio M, Canto G, Miranda P. Fever from
cafleine.
Allergy 1996: 51: 189-191. © Munksgaard 1996.

Since childhood, a 53-year-old women had developed chills, high-grade
fever, myalgia, and cephalea after the ingestion of coffee, tea, cola
beverages, and some oral “antiflu” compounds. Skin prick tests
performed with all the impli d were negative. Single-bli
oral challenges with both caffeine and theophylline were po:
reproducing exactly the same clinical symptoms and fever. Ora clmllcnm
with pentoxifylline was negative. We report a case of caffeine-induced
fever in which we have demonstrated cross-reactivity with theophylline,
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but not with pentoxifylline.

Fever as the sole manifestation of a drug adverse
reaction is infrequent (1): about 3-4% of all cases
(2). Diagnostic criteria were defined by Young et al.
(3) as follows:

1) Temperatures must be taken and recorded at
least four times each day during the febrile
period and after its resolution.

2) No infection or other cause of fever is detected

from results of physical examination, appro-

priate cultures, and other studies (radiography.
scans, etc.).

No underlying condition that might itself have

caused a febrile state is seen.

4) Fever is simultancous with the administration
of the offending drug.

5) Fever must disappear promptly, within <96 h

and usually <48 h after discontinuation of the

drug without other therapeutic measures.

The temperature must remain normal thereafter

for at least 3 and usually more than 5 days.
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We report a patient who developed fever after
ingestion of cafleine and theophylline.

Case report

Since childhood, a 53-year-old asymptomatic
woman without personal or familial history of atopy
had suffered chills, high-grade fever, myalgia, and
cephalea about 2 h after ingestion of coffee, tea,
and cola beverages. She presented the same symp-
toms after some oral “antiflu” compounds of
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unknown composition. Her clinical manifestations
disappeared spontaneously in 12-24 h.

Physical examination, blood biochemistry, hema-
tologic counts, and urinalysis were normal.

Material and methods

The patient was prick-tested with paracetamol
(100 mg/ml), aspirin (100 mg/ml), caffeine (50 mg/
ml), theophylline (200 mg/ml), and pentoxifylline
(300 mg/ml). Histamine phosphate (10 mg/ml) was
used as the positive control, and physiologic saline
as the negative.

With the patient’s informed consent, we per-
formed, in the hospital, single-blind, placebo-
controlled oral challenges with paracetamol, aspirin,
caffeine, theophylline, pentoxifylline, and placebo.
which were administered to the patient in white,
opaque, tartrazine-free capsules; in this way. the
patient did not know which substance (drug or
placebo) she was receiving. Each of these drugs was
administered to the patient on different days, leaving
an interval of 2 weeks between each challenge test.

Results

Skin prick tests with all the implicated substances
were negative. Oral single-blind challenges with
paracetamol and aspirin in doses up to 650 and
1000 mg, respectively, were negative as well.
Single-blind, placebo-controlled oral challenge
with caffeine started with 5 mg, and was followed
by progressive doses of 10, 15, 20, 50, and 60 mg

189



Daroca et al.

1 Jiffer

red on t and successive days (no
cumulative doses). The provocation with 5, 10, 15,
20, and 50 mg of cafleine was negative. The patient
developed chills, cephalea, and myalgia 1 h after
60 mg caffeine, and 4 h later she presented with
38.5°C fever which persisted for 5h despite treat-
ment with magnesic dipyrone 2 g i.v. and methyl-
prednisolone 80 mg i.v. She had no cutaneous
symptoms. The fever subsided 9 h later (Fig. I).

Arterial pressure and pulse rate showed no
changes throughout. Before the provocation test
and during the maximal fever (38.5°C), hematologic
values, urinalysis, and chest radiograph were
normal. Blood cultures taken at the febrile peak
were negative. Two weeks later, a single-blind oral
challenge with 100 mg theophylline produced
exactly the same clinical symptoms, including
38.5°C fever, as caffeine, also 4 h after the adminis-
tration of the drug. All analytic measurements,
chest radiography, and blood cultures, performed
in the same way as with cafleine challenge, were
negative. Theophylline serum levels at that moment
were 2.2 pg/ml. Oral challenge with 400 mg pentoxi-
fylline, performed 2 weeks later, was negative. Oral
challenge with placebo was negative.

Discussion

Caffeine is the most popular stimulant drug in the
world. A cup of coffec contains approximately
50150 mg of caffeine, and the pharmacologically
active dose is about 200 mg (4).

Fever from methylxanthines is unusual. It has
been described as a side-effect of aminophylline,
associated with cutaneous rash. It probably arises
in connection with ethylendiamine (5). To our
knowledge, this is the first case report of fever from
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caffeine. Two cases (4, 6) of urticaria caused by
cafleine have been reported without cross-reactivity
with theophylline. In these cases, oral challenge with
pentoxifylline was not done.

Adverse reactions to drugs can be divided into
two categories: 1) direct drug toxicity or that of its
metabolites; and 2) sensitivity or hypersensitivity
reactions in which immune mechanisms appear to
be involved (3).

The mechanism of drug-induced fever remains
unknown in most cases, although usually fever
results from an immune reaction ultimately medi-
ated by the release of endogenous pyrogens from
phagocytic cells.

In our patient, negative prick tests with caffeine,
theophylline, and pentoxiphylline, reasonably
exclude a type I reaction such as anaphylaxis or
angioedema, which are mediated by immunoglob-
ulin E, and generally are not accompanied by fever.
But other immunologic mechanisms such as type
I (immune-complex) or IV reactions cannot be
excluded in our patient. A type III reaction is
believed to be the most common kind of immune
response to drugs, with the release of endogenous
pyrogens as a result of the immune reaction; a drug
or its metabolite may react with endogenous pro-
teins to evoke an immune response with the sub-
sequent formation of an immune complex whose
phagocytosis is the stimulus for the release of endo-
genous pyrogens. Another possible explanation
of drug-induced fever is a type IV delayed-
hypersensitivity reaction to the drug or to a drug-
tissue complex with subsequent accumulation of
sensitized lymphocytes that react with the antigen
to release cytokines stimulating the release of endo-
genous pyrogens (3).

The biologic activity of distinct cytokines, such
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Fig. 1. Oral challenge with xanthines: development of temperature.
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as tumour necrosis factor-alpha (TNF-a) and
interleukin (IL)-2, has been studied in the pathogen-
esis of fever. TNF-o is defined as an endogenous
pyrogen because of its ability to act directly on the
hypothalamus; 1L-2 causes fever by an indirect
mechanism rather than by a direct effect on the
hypothalamus like a true endogenous pyrogen (7).
Unfortunately, in our patient, it was not possible
to measure either of these cytokines (IL-2 or
TNF-o) before and during the challenge test.
However, we feel that it would be very useful in
similar cases.

In our patient, cross-reactivity with theophylline,
but not with pentoxifylline, was seen. Caffeine and
theophylline share two metabolites: 1-methylurate
and 1-3-dimethylurate. Pentoxifylline metabolism is
not well elucidated, but its known metabolites,
S-hydroxy and 5-carboxy-methyl derivatives, differ
from those of cafleine and theophylline. We specu-
late that fever in our patient could be evoked by
one of these metabolites which pentoxifylline does
not share. Those metabolites could produce direct
toxicity by the interaction between them and specific
organs or host tissues (3).

@

Fever from caffeine

Another possible explanation of caffeine-induced
fever in our patient may be genetic, perhaps
enzymopathy, because she had presented with this
clinical pattern since childhood.
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