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In the spring of 
Hospital consulted the 
unexplained fever in 
"hyperlipidemia study". 

1986, the Metabolic Unit at the V.A. 
Infectious Diseases Service regarding 

a patient participating in their 

Case report: The patient was a 60 year old caucasian 
male, admitted to the Metabolic Unit on 4/23/86 for 
evaluation and treatment of complications relating to 
long-standing hyperlipidemia, hypertension and 
hyperuricemia. He had no known allergies and was 
receiving lasix, slow K, persantin and metoprolol at the 
time of admission. His initial physicial examination 
was remarkable for the presence of hypertensive 
retinopathy and reduced periferal pulses. The patient 
was afebrile. The serum triglyceride and cholesterol 
levels were 870 mg% and 253mg%, respectively. An LDL 
turnover study was initiated on the day of admission 
with administration of SSKI (3 gtts in water p.o. each 
day) to block thyroid uptake of I-125 contained in a 
radioiodinated LDL maker. The radiolabeled LDL was 
administered on 4/29/86. The evening of 5/4/86, the 
patient noted the onset of fever and myalgias, and 
thought he was "coming down with the flu". There was 
mild leukocytosis at this time but no eosinophilia. 
Malaise, myalgias and hectic fever (Figure 1) persisted 
until 5/8/86 when SSKI was discontinued at the 
suggestion of the Infectious Diseases Service. By the 
following day, the fever and flu-like symptoms had 
resolved. On 5/10/86, the patient was rechallenged with 
SSKI. Within 2 hours, his fever and myalgias returned. 
No further SSKI was given, and these resolved within 24 
hours. Unfortunately, due to poor communication between 
the Infectious Diseases Service and nursing staff, only 
a single AM temperature was recorded on the day of the 
rechallenge. This was recorded as 99.8°F. 

In retrospect, the foregoing patient typified the 
syndrome of drug fever. However many features of his illness 
also conflicted with descriptions of the clinical condition 
in textbooks and review articles. Unfortunately, owing to 
the absence of any comprehensive clinical review of the 
entity, the validity of these writings had never been tested. 
In fact, most of what has been written about drug fever 
appears to have emanated ex cathedra from a small circle of 
noted infectious diseases clinicians. Not surprisingly, many 
such writings are vague and/or conflicting. 
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Figure 1. Temperature graph (SSKI-induced fever) 

APHORISIMS 

The following quotations are representative of the 
unsubstantiated information on drug fever promulgated in the 
current literature: 

"Fever as the only manifestation of a drug reaction is 
infrequent •.• " (l) 

"Such react ions may occur more frequently than many 
physicians realize" (2). 

"Patients with drug fever often look relatively well, 
and commonly have a relatively normal pulse rate during 
febrile episodes" (3) . 

"Drug fever is extremely common with certain 
antimicrobials, particularly penicillin ••• " (4) . 

"A drug well tolerated for many years may abruptly 
induce a reaction , including fever" (5) . 

"A sustained fever may be the sole evidence of allergy 
to a drug" (6). 

"The vast majority of fevers are as soc ia ted with some 
form of cutaneous manifestion" (7) . 

"A second challenge with the drug is neither necessary 
[for diagnosis] nor safe" (4). 
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In this presentation, 1 will review an analysis of 51 
episodes of drug fever diagnosed at Parkland Memorial 
Hospital or the Dallas V.A.M.C. between 1959 and 1986 and 
another 97 published case reports. Through this analysis I 
will attempt to evaluate descriptions of this clinical entity 
in current textbooks and review articles. I will also review 
the modest information available on mechanisms responsible 
for the various forms of drug fever. 

DEFINITION 

Drug fever is a disorder characterized by fever 
coinciding with the administration of a drug and disappearing 
after discontinuation of the drug, when no other cause for 
the fever is evident after a careful physicial examination 
and laboratory investigation. As such, drug fever is a 
diagnosis of exclusion, since no definitive test exists for 
establishing its existence, and since attempts to confirm the 
diagnosis by rechallenging subjects have generally been 
discouraged (4,8). Although I will briefly discuss a wide 
variety of mechanisms by which drugs may induce fever, most 
dissertations on the syndrome have been limited to febrile 
episodes associated with drug-induced hypersensitivity 
reactions. As such, the neuroleptic malignant syndrome, 
rna 1 ignant hyperthermia, the Jar i sh-Herxheimer react ion, and 
complications related to drug administration (e.g. phlebitis, 
chemical meningitis, sterile abscesses, etc.) have not been 
included in surveys of drug fever. 

THERMOREGULATION AND THE FEBRILE RESPONSE 

Thermoregulation. Some of the earliest therories of 
thermoregulation can be traced to the teachings of 
Hypocrates, who believed that body temperature, and 
physiological harmony in general, related to a delicate 
balance between the four humors-- blood, phlegm, black bile 
and yellow bile (9). Fever was thought to result from an 
excess of yellow bile, perhaps because at that time, many 
infections were associated with both fever and jaundice. 
During the Middle Ages, fever was attributed to demonic 
possessions requiring exorcism. However, by the 18th century, 
Harvey's discovery of the circulation of blood and the birth 
of microbiology lc<i iatrophysicistR anrl ial . rochemistn In 

hypothesi.?.e all· crnatively, that. body hedt and [ever result e d 
f: rom f d c t ion as soc ia ted with the E low of blood through the 
vascular system and from fermentation and putrefaction 
occuring in the blood and intestines. Today, thanks to the 
work of the great French physiologist, Claude Bernard, we 
recognize that the source of body heat resides in the 
metabolic processes occuring therein, and that body 
temperature is rigicily maintained within a narrow range by 
regulating the rate at which heat generated by these 
processes is allowed to dissipate from the body. 
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The body temperature of higher animals is regulated by 
both physiologic and behavioral means (9,10). The physiologic 
mechanisms, which distinguish homeotherms (warm- blooded 
animals) from poikilotherms (cold-blooded animals), are 
concerned primarily with regulating heat loss by altering the 
amount of blood brought in contact with the surf ace of the 
skin (Figure 2). When excess thermal energy must be released 
during the thermoregulatory process, circulation to the skin 
and subcutaneous tissues is increased so that heat exchange 
with the external environment is potentiated. Sweating 
increases such heat loss by providing water for vaporization. 
When thermal energy must be conserved to maintain normal body 
temperature, then such circulation to surface structures is 
reduced. When the demand for heat is great, either because 
the ambient temperature is low or internal requirements are 
high (e .g. during sepsis) ,shivering may accompany periferal 
vasoconstriction as a means of augmenting heat production. 

Figure 2. 
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In higher animals, behavioral responses are also 
important features of the thermoregulatory response, and 
represent the only means of thermoregulation in 
poikilotherms. Humans use behavioral responses, such as 
moving to heated or air- conditioned rooms, and wearing 
clothing to augment their physiologic thermoregulatory 
activities. Such behavioral responses are common during 
fever, when patients use clothes and blankets to complement 
physiologic mechanisms serving to raise the body temperature. 

The neuronal mechanisms involved in thermoregulation are 
only partially understood. Although the spinal cord is 
capable of initiating thermoregulatory responses, the 
preoptic area of the hypothalamus is the primary site of 
integration of thermal stimuli, and through its input into 
the autonomic nervous system, initiation of thermal 
homeostatic mechanisms. As such, the anterior hypothalamus 
is the thermal control center responsible for establishing a 
thermal "set-point" for the body and for coordinating 
physiological and behavioral responses that bring body 
temperature in line with that set-point. 

The anterior hypothalamus, as well as the skin and 
spinal cord, contain separate populations of thermally 
sensitive neurons that respond to either warm or cold stimuli 
and presumably initiate appropriate thermoregulatory 
responses to local changes in temperature. Some neurons 
within the anterior hypothalamus respond only to local 
temperature changes, while others respond only to those 
evoked elsewhere in the nervous system. Such variation in 
neuronal types supports the belief that the hypothalamus is 
the integrative site of thermoregulation. However, the 
precise afferent and efferent pathways participating in this 
process remain to be defined. 

Endogenous pyrogen ( Interleukin 1). There is little 
evidence that exogenous pyrogens such as bacteria, viruses or 
their products cause fever through a direct action on the 
hypothalamic thermoregulatory center. Rather, the weight of 
available data favors an indirect effect of such pyrogens on 
the hypothalamus, that is mediated by "endogenous pyrogens" 
produced by phagocytic leukocytes (Figure 3). 

The existence of a phagocyte-produced pyrexin was first 
demonstrated in 1948 by Beeson, who extracted a 
fever-producing substance from rabbit polymorphonuclear 
leukocytes ( 11). This substance was shown to be distinct 
from endotoxin by virtue of its capacity for producing fever 
of short latency and duration, its heat lability, and its 
failure to produce pyrogenic tolerance after repeated 
injection. "Endogenous pyrogen", as the substance is now 
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Figure 3. 
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known, is a low molecular weight protein, produced 
predominantly by mononuclear phagocytes in response to a 
diverse group of exogenous pyrogenic stimuli. Spontaneous 
synthesis and release of endogenous pyrogen has also been 
documented in human ce 11 1 ines derived from patients with 
Hodgkin's disease and histiocytic lymphoma. It is likely 
that such autonomous synthesis of endogenous pyrogen is the 
mechanism by which fever develops in association with these 
malignant neoplasms. 
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Production of endogenous pyrogen by normal phagocytes 
appears to involve derepression of a specific genome ( 11). 
Following synthesis, the molecule is r-eleased without 
significant storage, and appears to act in the hypothalamus 
as a calcium ionophore, stimulating arachidonic acid release 
and thereby synthesis of prostaglandin E2. Although 
prostaglandin E2 exerts a direct pyrogenic effect on the 
hypothalamic thermoregulatory center, controversy persists as 
to whether this effect is essential for the febrile response, 
or whether endogenous pyrogen acts through some other process 
requiring protein synthesis. 

Early investigations of endogenous pyrogen concentrated 
on its capacity to cause hyperthermia. In recent years, 
however, it has become increasingly apparent that this small 
protein has a wide array of biological activities (12). 
Prominent among these is its capacity for immune simulation-­
a capacity reflected by a host of synonyms (Table 1), of 
which interleukin 1 is the most notable . The biological 
activities attributed to endogenous pyrogen (Table 2) are 
also numerous and raise the possibility that it actually 
represents a family of closely related molecules. 

Table 1. Synonyms and acronyms of endogenous pyrogen 

Synonym Acronym 

Interleukin 1 

Leukocyte endogenous 
mediator 

Lymphocyte activating 
factor 

B cell activating factor 

Mononuclear cell factor 

8 

IL 1 

LEM 

LAF 

BAF 

MCF 



Table 2. Examples of biological activities 
attributed to endogenous pyrogen 

Fever 

Hypoferremia 

Hypozincemia 

Hypercupremia 

Leukocytosis 

t Hepatic acute-phase 

proteins 

Muscle proteolysis 

Fibroblast 
proliferation 

t PGE 2 production 

t Hepatic albumin 
synthesis 

t Lipoprotein lipase 

activity 

Although fever is a normal response of most higher animals to 
infection and certain other disease processes, the capacity 
to mount a febrile response may be impaired in some animals 
as a result of age or underlying disease. The newborn, the 
elderly and the severely debililated have long been 
recognized as having impaired febrile responses to infection. 
Neonatal homeotherms do not develop fever when injected with 
pyrogens, but when given an opportunity to select their 
preferred position in a thermally graded environment, choose 
warmer positions than control animals. The failure of 
neonatal animals and their aged counterparts to develop fever 
in response to exogenous pyrogens appears to reflect an 
impaired hypothalamic responsiveness, rather than an 
inability to generate endogenous pyrogen. 

Hyperthermia not mediated by endogenous pyrogen. As 
indicated above, fever is a complex physiologic process, 
mediated by the action of endogenous pyrogen on the anterior 
hypothalamus and characterized by a regulated rise in body 
temperature. There are also a number of febrile disorders in 
which endogenous pyrogen does not appear to play a role 
(Table 3). The hyperthermia accompanying these disorders 
differs from that occurring in classic fever, because it is 
unregulated (tempe rature exceeds the thermoregulatory 
"set-point"), not defended by physiologic mechanism, and does 
not respond to standard antipyretic agents. 
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Table 3. Febrile disorders not mediated by 
endogenous pyrogen. 

Fever due to increased heat oroduction: 

Exercise-induced hyperthermia 

Thyrotoxicosis 

Pheochromocytoma 

Fever due to decreased heat dissipation: 

Heat stroke 

Drug-induced (e.g. atropine) 

Autonomic dysfunction 

Hypothalamic disorders (rare) 

Infections (e.g. granulomas) 

Tumors 

Trauma 

Malignant 
hyperthermia 

Neuroleptic malignant 
syndrome 

Dehydration 

Occlusive dressings 

Vascular accidents 

Drug-induced (e.g. 
phenothiazine) 

MECHANISM OF DRUG FEVER 

Administration problems. Phlebitis, sterile abscesses, 
and aseptic meningitis are potential complications of 
intravenous, intramuscular and intrathecal injections, 
respectively. Some drugs are notoriously irritating in this 
regard (e.g., amphotericin, erythromycin, KCl) and as such, 
are quickly recognized as culprits in episodes of this form 
of drug-induced fever. Nevertheless, because clinicians fail 
to appreciate the capacity of such complications of drug 
administration to cause extremely high and prolonged febrile 
reactions, extensive evaluations may be undertaken to 
diagnose alternative causes of fever in many such patients. 
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Pyrogenic contaminants. Antibiotics, streptokinase, and 
certain cancer chemotherapy agents, because they are 
microbial products, are occasionally contaminated by pyrogens 
not removed during the production process. Early preparations 
of vancomycin were plagued by this problem (13), as have been 
occasional lots of other antibiotics (14). Other drugs, such 
as amphotericin B appear to be inherently pyrogenic , although 
one continues to hope that future purification procedures 
will yield preparations of the drug that are active but 
non-pyrogenic. Likewise, fever has been the most consistent 
side effect of interferon therapy, since its earliest 
clinical trials (15) . Dinarello, et al (15) have recently 
shown that interferon is an intrinsically pyrogenic 
substance, whose pyrogenic ac ti vi ty does not require 
mediation by endogenous (leukocyte) pyrogen. 

Altered Thermoregulation. Drugs may induce fever by 
stimulating heat product ion with in the body, 1 imi ting heat 
dissipation or disrupting the function of the 
thermoregulatory center . Drugs such as dinitrophenol and 
thyroxine are two of the best examples of drugs that may 
elevate body temperature by increasing the rate of heat 
production such an effect being the consequence of 
stimulated tissue metabolism (16) . Epinephrine, due to its 
vasoconstrictive activity and atropine, because of its 
capacity for reducing sweating are two agent s having the 
potent ial t o raise body temperature by decreasing t he rate a t 
which heat is dissipated from the body. 

Many drugs have been reported to interfere with 
thermoregulation. Phenoth i azines, butyrophene tranquilizers, 
antihistamines and anti-Parkinsonian drugs with atropine­
like activity are but a few such agents (17,18) . Both 
central and periferal effects on the thermoregulatory system 
have been noted with these drugs ( 18) . The phenoth iaz i nes 
and butyrophenes depress hypothalmic function directly, but 
also have anticholinergic activity that can inhibit nervous 
stimuli controlling sweat gland excretion. The disruptive 
effects of such agents on thermoregulation are compounded 
when phenathiazines are prescribed with anticholinergic 
agents (to reduce extrapyramidal side effects). In such 
cases, the potential for drug-induced hyperthermia is great 
due to an impaired ability to adjust to elevated 
environmental temperatures. 
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Although not generally included in discussions of drug 
fever, the neuroleptic malignant syndrome is perhaps the most 
spectacular example of this form of drug-induced fever 
(19,20). The syndrome is characterized by hyperthermia (core 
temperatures exceeding l06°F have been observed and have led 
to confusion of the syndrome with heat stroke), diffuse 
muscular rigidity, autonomic instability and altered 
consciousness. It most often occurs as a side effect of 
haloperidol, but has also been reported in association with 
other antipsychotic drugs such as the phenothiazines and 
thioxanthenes. The primary defect responsible for the 
disorder appears to be inhibition of central dopaminergic 
systems through dopamine receptor blockade, leading to 
sustained muse le contract ion, excessive heat product ion and 
inappropriate cutaneous vasoconstriction. Hyperthermia, 
de hydration and exhaust ion are an inevitable consequence of 
the condition and, if uncontrolled, may lead to death. 
Treatment of this disorder is controversial. However, most 
authorities recommend administration of the periferal muscle 
relaxant-- dantrolene-- in conjunction with external cooling 
and other supportive measures. Bromocr ipt i ne has also been 
reported to be effective in some cases of neuroleptic 
malignant syndrome. 

Pyrogen liberation. As a result of the pharmacologic 
action of a drug, host or parasitic cells may be destroyed in 
such a way as to release pyrogenic substances into the 
circulation in quanitities sufficient to elicit a febrile 
reaction. The classic example of this type of drug-induced 
fever is the Jarisch- Herxheimer reaction a febrile 
reaction accompanied by an exacerbation of cutaneous lesions 
in syphilitic patents treated with antitreponemal agents such 
as heavy metals, immune serum or antibiotics (21,22). The 
reaction is believed to be caused by the release of 
treponema! substances from dead or dying microbes. The 
precise identity of these substances is not known. However 
recent data suggest that they are distinct from classical 
endotoxin ( 23). Similar reactions have been described in 
borreliosis, typanosomiasis and brucellosis (22,24). 

Oxamniquine, a new schistosomicidal drug, induces fever 
as a side-effect in approximately 40% of patients given the 
drug (25). Although the cause of the fever is not known, the 
drug does not invoke a febrile response in uninfected adults. 
Furthermore, a Loeffler-like syndrome with pronounced 
periferal eosinophilia and scattered pulmonary infiltrates 
may accompany the react ion, suggesting that the syndrome is 
due to release of toxins by dead or dying schistosomes. 
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Cytotoxic agents used to treat malignant neoplasms may 
induce fever through similar mechanisms . However, in this 
case, pyrogens are released by dead or dying malignant cells, 
rather than by pathogenic microorganisms. Such febrile 
reactions have been reported during high dose cytosine 
arabinoside therapy of non - Hodgkin's lymphoma (26,27), during 
bleomycin therapy of lymphomas (28) and during treatment of 
chronic lymphocytic leukemia with chlorambucil (29). 

Genetic determinants. Only in rare instances is there 
evidence of genetic predisposition to drug fever. Valnes, et 
al (30), have reported that patients experiencing episodes of 
aldomet-induced fever are slow metabolizers of the drug 
(Figure 4). Such depressed metabolism might affect either 
intestinal mucosal conjugation of the drug or its hepatic 
transformation, leading to the accumulation oE toxic levels 
of aldomet in the serum or within cells. 
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Fig. 4. Serum concentrations of unconjugated (top) and 
acid-labile conjugated (bottom) a -methyldopa following 
oral administration of 250 mg a-methyldopa to hyperten­
sive patients wi th (group I, 11 =5) and without drug fever 
(group II, n =5). 
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Perhaps the most florid example of drug fever related to 
a specific genetic defect is that of malignant hyperthermia 
( 31) • This is a rare hereditary disorder characterized by 
rapidly evolving hyperthermia, muscular rigidity and acidosis 
in patients undergoing general anesthesia. Although various 
inhalational anesthetic agents have been incriminated in this 
disorder, halothane (alone or in conjunction with 
succinylcholine) has been the most common offender. The 
condition is often prestaged by sudden ventricular ectopic 
activity, tachypnea, circulatory instability and a sharp rise 
in body temperature. Metabolic acidosis and rhabdomyolysis 
are common and frequently severe. Mortality in acute cases 
varies between 28% and 70%. Although the specific mechanisms 
responsible for this disorder are still uncertain, a defect 
in the regulation of intracellular calcium concentration 
appears to be involved. In susceptible patients, the 
sarcolemmal reticulum of skeletal muscle appears to be 
unstable, and releases calcium inappropriately in response to 
certain anesthetic agents. 

Hypersensitivity reactions. Because drug-induced 
febrile reactions generally occur only after several days to 
weeks of exposure to the of fending agent, are dose 
independent, recur immediately after a provocative dose of 
the offending agent, and are occasionally accompanied by 
eosinophilia, most are thought to be allergic in origin 
(32-34). During such reactions, antibodies to offending 
agents appear to develop, followed by the formation of 
drug-antibody immune complexes (35,36). Such complexes 
sensitize lymphocytes, which then release a soluble, 
pyrogen-inducing lymphokine. 

THE DALLAS EXPERIENCE 

Last year, Fred LeMaistre, M.D. (a former chief 
resident) and I completed a survey in which we analyzed 51 
episodes of drug fever diagnosed at PMH and the DVAMC between 
1959 and ·1986 and another 97 published case reports ( 37). 
Cases of drug fever were identified by reviewing the medical 
records of patients admit ted to the two hospitals. Medica 1 
records were sought for all patients having "drug fever" 
listed as a discharge diagnosis on their hospital record or 
in records maintained by the infectious diseases services a t 
these two hospitals. 

To identify cases of drug fever reported in the 
literature, a computerized search was performed on BRS 
medline (1966 - Apr. 1986) using "fever" as the major 
descriptor with the subheading "classification". The search 
was limited to "English only" and "human only". Of the 227 
citations identified, 64 (2,27-29,34,38-96) contained 
descriptions of cases of drug fever that both met our case 
definition (see above) and contained sufficient clinical 
information for analysis. 
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Fifty-one episodes of drug fever in 45 Dallas patients 
and 148 episodes reported in the English literature were 
identified and analyzed. There was a slight male 
predominance among cases reviewed (Table 4). Twenty percent 
of the Dallas cases and 62% of the cases gleaned fr-om the 
literature were confirmed by r-echallenge with the offending 
agent. Of those rechallengcd, only one experienced a 
complication coi nc id ing with the r-echa llenge. This Dallas 
patient extended a prior myocardial infarction, during a 
febrile reaction to quinidine sulfate. Nine percent of 
Dallas cases and only 12% of cases reported in the literature 
gave histories of prior drug allergies. Only three patients 
in the combined series gave histories of atopic disease. All 
three had asthma. 

Tab l e 4. Clinical features of drug fever. 

Dol las Series l t terature Total 

(51 episodes') ( 97 ephodes) ( 148 episodes} 

No. No . 

SPX (H/f) 27/18 SJ/44 56/44 

No. nchal l enyed 60 41 

Hhtory of otoptc dtsene 

Pr~ o r hhta ry of d r~!: a llerl)y 12 II 

rever pattern (Uo. reported) 51 41 62 

Cent lnuous 10 

Remittent 19 28 

lntermi ttent IJ 21 

llectic 26 12 41 

Riyors 26 52 SJ 

Relative brat.lycordla II 

llypotens I on 21 18 

Headache !5 16 

tly.llyiilS 16 11 25 

Ut~sh 20 Ill 

Prurl t 1s II 

leukocytosis (!. l0,000/A111
3

) 17 IS 22 

Eosinophil h (!, 300Jnw
3

) 21 12 22 

Associated abnonnal1t1es 16 4J 40 

Gas tro I ntest tnal 10 22 22 

Genitourinary 

ll cmatoloyic 12 

Other 1 18 12 

Ueaths 

• ~I rpismlcs in 45 plltients 

1 Inc Iulie's: shuck, arrythmhs, seizures, lll terr.d mc••tt~l stt'ltus 
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Of the fever patterns reported, hectic patterns were the 
most common. However, these may have been altered in many 
instances, because patients frequently received antipyretic 
agents or were subjected to external cooling measures. 
Except for one report of a "goal post" pattern (Figure 5) 
( 61), none of the pat terns observed was su ff ic ien tly 
distinctive to differ-entiate the febrile r-esponse from that 
obser-ved in patients with sepsis or other febr-ile disorders. 
Shaking chills were common in both series, leading physicians 
to a tentative diagnosis of bacterial sepsis in many 
instances. As a result, patients were frequently evaluated 
extensively for bacterial infections and treated empirically 
with broad-spectrum antibiotic regimens. 

3 4 5 6 7 8 9 Days 
-

daily temperatures showing "goalpost fever" 

Relative bradycar-dia (i.e., pulse rate< 100/min. during 
fever) was uncommon, as was hypotension dur-ing espisodes of 
drug fever. In 4 of the 27 instances in which hypotension 
was observed during the course of drug fever, an 
antihypertensive drug was the offending agent. Headache and 
myalgia were observed in 16% and 25% of episodes, 
respectively. Rashes were seen in 18%~ fewer than half were 
pruritic. Leukocytosis developed in 22% of cases and 
eosinophilia in another 22%. Eosinophilia was generally 
mild, with only 3 fases exhibiting absolute eosinophilia 
counts > 1,000/mm • Associated organ dysfunction was 
observed-in 40% of episodes and was for the most part, mild. 
However, 6 patients with drug fever died. In each case, the 
drug reaction appeared to have been at least a contributing 
factor in the fatal outcome. 
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fever-s 
the 

A wide variety of drugs were responsible for the 
surveyed (Table 5). Alpha methyldopa and quinidine were 
two most frequently incriminated. However, as a group, 
antimicrobial agents were responsible for the largest number 
of episodes of drug fever. In 7 instances, fever was 
observed as a complication of drug overdose (five with LSD, 
and one each with trifluoperazine and benztropine). 

hble 5, AyP.nls responsible for episodes of druy levf'r. 1 

Car~loYascular (JB) 

n me thy ldOfll ( 16) 

Qutntdlne ( 13) 

Procalnamli:Je (6) 

llydralazlne 

Nirediplne 

Oxprenelol 

1\nthnicrubial (46) 

f"enici I lin G (9) 

f!.lnpic Ill In (2) 

Hcthlct llln {6) 

Cloxacillin (2) 

Cer1halolldn (I) 

Cejlhaplrtn 

CephamandO I e 

Tet;-acyd i0o e (Z) 

llntiJinytln 

Sui JmJnmldf' {?) 

Sui ra-lrlnmlhnprlm 

Sln•plumyc In" 

Vancomyc. In 

Collslln 

I son iaz ld {S) 

PAS 

Nilrofurautolll (2 ) 

Hchcmlaz o le 

!!.!.'.'.!:': ( 19) 

lod i'l e (6) 

Cimrtlllinr (7) 

levamisole 

He toe lupramil le 

Clol lhrate 

Allovurluol 

rolate 

Hllnllr· tru• 

luU•rfl'ltlll (?) 

Propyllhlourac II 

Antineoplastic (12) 

Rleomyc ln (J) 

Oaunorub I c In 

f"rocar-bu lne 

Cytarablne 

SlnfJlozodn (2) 

6 mercaptopurine 
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Chlorambucil 

Hydroxyurea 

CltS (JO) 

Diphenylhydantoin (11) 

Carbamueplnc (J) 
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Homtrenslne (2) 
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nenrtroplne" 
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LSD (~)• 
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Ibuprofen 

rolmetln 

Aspirin 

~unirers in 1•antheses Indicate number of episodes Induced by druys 

reS(JOnslhle for nrultiJrle ej11Sode5. 

"fever oltservell tlurluy druy-ovenlose 
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The mean lag time between the initiation of an offending 
agent and the onset of fever was 21 days (median = 8 days). 
However, lag times varied considerably from one drug category 
to another (Table 6). Fever induced by antineoplastic agents 
had a significantly shorter median lag time than that 
associated with any other drug category (p<0.05 by the 
Kruskal-Wallis one-way analysis of variance). 

Table 6. Relationships between the lag time and offending agent. 

Class of Lag Time* 

~fr c:t7j. f r.g ...... -.A .~·:. .,c ~..._ "-=-"".:, .... St, !'!:T. ,..,;;t =··"" I ,.,..\.41 1 I ' - .... 1 \,.. • I 

Cardiac 36 44.7 10 131.1 

Antimicrobial 44 7.8 6 8.4 

Antineoplastici" 11 6.0 0.5 12.3 

CNS 24 18.5 16 15.4 

Anti-inflammatory 2 78.5 78.5 101.1 

Other 18 12.1 6 15.3 

* Time (in days) between initiation of offending agent and onset of fever 

i" Significantly shorter lag time than all other agents except for 

"anti-inflammatory" (p<0.05 by the Kruskal-Wallis one-way analysis of 

variance). 

The maximum temperatu~e recorded during episodes of drug 
fever ranged from 38°C to 43°C. There was an inverse 
correlation between maximum temperature and age (Figure 6), 
and no apparent relationship between sex or race and maximum 
temperature (data not shown). The highest temperatures were 
observed in association with antineoplastic agents and 
underlying malignant neoplasms (Figure 7, panels A and C). 
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Figure 6. Relationship 
between age, maximum 
temperature (.)and 
defervesence time ( ) • 
Numbers in parentheses 
indicate numbers of 
subjects analyzed in 
each age group. 

Figure 7. Relationship between 
drug type (A and B), underlying 
disease category (C and D) , 
maximum temperature and 
defervesence time. Numbers in 
parentheses indicate number of 
patients available for analysis 
in each drug category. 
*Significantly different from 
every other agent category except 
for antineoplastic (p < 0.05 by 
the Kruskal-Wallis one-way 
analysis of variance). 

Multivariate general linear model analysis of factors 
potentially effecting maximum temperatures showed these to be 
significant associations. However, the relative effects of 
antineoplastic agents and malignant neoplasms on maximum 
temperatures could not be determined, because antineoplastic 
agents were used only in patients with under.lying cancers. A 
comparison of fatal and nonfatal cases showed higher maximum 
temperatures among fatal cases (Table 7) . Fatal cases also 
had a higher frequency of underlying cancer than nonfatal 
cases. 

The time required Eor the temperature to return to 
normal after the incriminated agent was discontinued did not 
correlate with sex or race (data not shown), ag e {Figure 6 ) : 
drug category (Figure 7, panel B), or underlying disease 
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Table ~ Comparison of fatal and nonfatal cases of drug fever. 

Age T max Underlying 

Outcome No. (Years)* (OF)* Malignanciest 

Fatal 6 46.5+18.3 106.4+2.2 3(50) 

Nonfatal 140 47.7+16.8 103.6+1.7 12(8) 

P value N.S. t <0.05 <0.05 

* Mean + S.D. 

i" No. (%) 

t N.S. = No significant 

category (Figure 7, panel D). Patients with brief episodes of 
fever prior to recognition of the condition and elimination 
of the offending agent did not differ from those with 
prolonged episodes of drug fever in terms of either maximum 
temperatures or defervesence times (data not shown). 
Similarly, patients with eosinophilia could not be 
distinguished from those without eo~inophilia wit~ respect to 
either maximum temperatlfre (39.6 _ q_.8 vs 39.9 _ 0.7°C) or 
defervescence time (1.4 _ 1.0 vs 1.3 _ 1.1 days). 

The cost of episodes of drug fever in terms of 
additional hospital days, diagnostic studies, and treatment 
could not be determined for cases reported the medical 
1 i terature due to the lack of relevant information included 
in such reports. Nevertheless, of the 97 cases analyzed, 39 
were admitted to the hospital specifically to evaluate 
episodes of drug fever. A careful review of the hospital 
records of Dallas cases revealed a mean prolongation of 
hospitalization of 8.7 days per episode of drug fever. Each 
episode was evaluated with a mean of 5 blood cultures, 2.85 
radiologic studies, 0.53 courses of antibiotics, 0.86 courses 
of antipyretics and 0.21 courses of glucocorticoids. 
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CONCLUSIONS 

Much has been written about the clinical characteristics 
of drug fever, but these writings have been based on random 
observations in small numbers of cases. The present 
investigation examines the validity of concepts articulated 
in this literature through a systematic analysis of a large 
number of case histories. 

It has been written that patients with drug fever . 
generally look relatively well and commonly have normal pulse 
rates (3,6,33,97) . While we were unable to substa ntiat e the 
former assertion with objective measurements, the case 
histories reviewed generally depicted patients with few signs 
or symptoms of serious systemic toxicity. Nevertheless, high 
fevers with shaking chills were common both among patients 
seen at the two Dallas hospitals and among those reported in 
the medical literature. These findings made it difficult to 
distinguish drug fever cases clincially from patients with 
bacteremic infections or other febrile disorders. We did not 
find relative bradycardia to be common in this syndrome. 

It has been reported both that a sustained fever pattern 
is characteristic (6) and that vir.tually any fever pattern 
may occur in patients with drug fever (32,97) . Our findings 
support the latter conclusion. We were unable to identify any 
fever pattern that might be considered typical of this 
clinical entity. However, it is important to point out that 
the frequent use of antipyretics and cooling blankets in the 
cases reviewed could have been responsible for at least some 
of the variability in fever patterns observed . 

In 1964, Cluff and Johnson (3 2 ) wrote that the patient 
developing drug fever "will have a gradually increasing fever 
beginning on the 7th to lOth day of treatment". Whereas this 
statement is reasonably consistent with what we observed in 
patients with drug fever due to antimicrobial agents, we 
found a considerably shorter lag time for drug fever caused 
by antineoplastic agents and a substantially longer lag time 
for fever induced by cardiac agents. Overall, there was 
great variability in the length of time elapsing between the 
initiation of different types of agents and onset of fever 
due to these agents. 

It has been stated that "the vast majority of drug 
fevers are associated with some form of cutaneous 
manifestation" (7) . Our findings do not support this 
assertion. Skin rashes were reported in only 18% of our 
cases and less than half of these were urticarial in 
character. It has also been proposed that eosinophilia is a 
helpful finding in patients with drug fever (3). We found 
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eosinophilia in only 22% of the cases reviewed, and in most 
of these cases, the eosinophilia was mild. Lipsky and 
Hirschmann have stated that chills, headache, and myalgias 
are common in patients with drug fever (97). In the present 
series, chills were seen in 53% of the cases, headache in 
16%, and myalgias in 25%. 

The incidence of drug fever is known for only a few 
agents (Table 8). It has been written that "fever as the 
only manifestation of a drug reaction is inftequent" (1); it 
has been stated that "fever as the sole or most prominent 
clinical feature of an adverse drug reaction constitutes 
approximately 3-5% of these reactions" ( 33,97), that "fever 
is extremely common with certain antimicrobials" (4), and 
that such reactions "occur more frequently than many 
physicians realize" (2). These pronouncements not 
withstanding, the actual incidence of this condition is 
unknown, because neither the appropriate numerator nor 
denominator data necessary to calculate such rates are 
available. In addition, it must be assumed that the cases 
previously reported in the literature, as well as those 
included in our Dallas series represent only the most severe 
examples of the disorder and thus underestimate the total 
number actually occuring. 

Table 8. Studies Examining the Incidence of Drug Fever 
as Induced by Specific Agents 

No. Patients Incidence 
Agent Studied ( %) Reference 

Ceftriaxone 19 .05 98 

Allopurinol 835 0.3 99 

Rifampin * 824 • 0 3 100 

Timentin 7 .14 101 

Aldomet 80 .02 102 

Oxamniquine 106 40 25 

Steptokinase 107 45 103 

* Peculiar flu-like syndrome (fever and myalgias) in 11/27 
febrile patients. Syndrome occurred only in patients 
receiving twice weekly drug regimens. 
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A recurring theme in most dissertations on drug fever is 
that any drug has the capacity to induce fever as an adverse 
reaction. The wide variety of agents incriminated in cases 
of drug fever considered in the current investigation would 
seem to corroborate this concept. Nevertheless, if one looks 
carefully at the list of such agents, it is apparent that 
some, such as alpha methyldopa, quinidine, and the 
penicillins are much more likely to be incriminated in this 
disorder than others, such as the aminoglycoside antibiotics 
and cardiac glycosides. Thus, whereas the list of drugs 
having the theoreticial capacity to induce drug fever is 
long, the list of drugs actually involved in this disorder is 
considerably shorter. Furthermore, the list is a dynamic 
one. Important causes of drug fever in the past, such as 
laxatives, bromides, arsenicals and vancomycin (7,8) are no 
longer seen in association with this disorder, either because 
the preparations are no longer used, or because newer 
preparations of drugs [e .g., vancomycin (13)] are less 
pyrogenic. 

Prior reviews of drug fever have stressed the existence 
of a number of conditions predisposing patients to the 
development of drug fever (32 ,33,9 7). Systemic lupus 
erythematosus, severe infections, and atopic allergic 
diseases have each been so incriminated. It has also been 
suggested that women and the elderly are at a relatively high 
risk of developing drug fever (97) . We found no such 
predispositions in our investigation. Although 
antimicrobials were the most common agents involved in cases 
of drug fever reviewed, we were not able to determine whether 
this was due to the inherent pyrogenicity of such agents or 
to an enhancing effect of the infections being treated on 
antibiotic pyrogenicity. 

More often than not, drug fever is a diagnosis of 
exclusion made in fe brile patients whose fever abates within 
48 to 72 hours of discontinuing a suspected pyrogenic agent. 
Sixty-two percent of the cases reported in the literature and 
only 18% of the Dallas episodes were confirmed by rechallange 
with the offending agent. Clinicians might have been 
reluctant to undertake such rechallenges in many instances, 
because prior reviews have emphasized that they are neither 
necessary nor safe (4 ,8,32,33 ) . Our findings suggest that, 
while not free from risk, rechallenges with agents 
responsible for drug fever are associated with a low risk of 
serious sequelae. 

The mechanisms by which drugs induce fever have not been 
well delineated, nor do the findings of the present 
investigation provide any new insight into such mechanisms. 
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The fact that the majority of these ~eactions occur only 
after several weeks of exposure to the offending agent, are 
dose independent, recur immediately after a provocative dose 
of the offending agent, and are occasionally accompanied by 
eosinophilia has led many investigators to postulate an 
allergic bas is for such reactions ( 16,3 2-3 4). In spite of 
the purported role of the eosinophil as an immune modulator 
of inflammatory reactions (104), we did not find the presence 
of eosinophilia to have any apparent effect on either maximum 
temperature observed during episodes of drug fever or 
defervescence time. 

Various forms of therapy have been applied to patients 
with drug fever. We were unable to evaluate the efficacy of 
individual treatment regimens such as antipyretics, 
corticosteroids, and cooling measures in accelerating 
resolution of the syndrome, because our analysis was neither 
prospective nor controlled. Nevertheless, the uniformly 
rapid resolution of fever following discontinuation of the 
offending agent offers strong support for the widely held 
conclusion that the only necessary and effective treatment 
for this disorder is the removal of the drug responsible for 
the fever. 
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