	Fever: Separating fact from fiction 
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	Concern about fever can lead parents—and health-care providers—to overmonitor and overtreat this common symptom. Accurate advice to parents begins with a clear understanding of fever on your part.
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Fever remains one of the most common reasons why parents seek medical attention for their child. It is the primary complaint of 30% of patients seen by pediatricians in practice and the cause of as many as 50% of after-hours calls.1,2 The amount of information about fever that is available to parents is tremendous. A recent search of the Web (using the Google engine) for the entry "fever and children" produced more than 500,000 citations. In light of the huge amount of available information, you need to have a firm understanding of fever and its role in illness if you are to give parents accurate and up-to-date advice. 
Concerns about childhood fever arise, in part, from the belief that fever is a disease rather than a sign of illness. Viewing fever in this way leads to misconceptions on the part of caregivers regarding its role in illness, which may foster anxiety about its potential harmful effects. Ultimately, concern about fever can lead to excessive monitoring and treatment by both parents and pediatric health-care providers. 
This review describes the physiology of fever, as contrasted with heat illness or hyperthermia, and discusses the concept of fever phobia and its potential impact on parental attitudes about febrile illnesses in their child. It also outlines arguments for and against treating fever with antipyretics and reviews methods of temperature measurement, the role of antipyretics, and what parents need to know about fever in their child. 
Physiology of fever Fever is a complex physiologic response to disease mediated by pyrogenic cytokines and characterized by a rise in core temperature, generation of acute phase reactants, and activation of immune systems.3 Fever is not a haphazard response but a well-designed weapon that the body uses to fight infection. Fever is typically defined as follows:4,5 

· Rectal temperature greater than 38° C (100.4° F) 
· Tympanic temperature greater than 38° C (100.4° F) 

· Oral temperature greater than 37.8° C (100° F) 

· Axillary temperature greater than 37.2° C (99° F) 

In 1868, Wunderlich measured axillary temperatures in more than 25,000 adults using a 22-cm long thermometer. This data defined 37° C (98.6° F) as the body's normal temperature. More recently, a descriptive analysis of 700 oral temperatures in 148 healthy adults found a range of 35.6° C (96° F) to 38.2° C (100.8° F), indicating that people may have normal temperatures well below and above 37° C (98.6° F).6 In fact, only 8% of the temperatures recorded in this population were 37° C (98.6° F). It is important to remember that diurnal variation may allow temperature to change as much as 1° C (1.8° F) over 24 hours, typically peaking in the early evening.6 



How pyrogens cause fever 

Infection or inflammation from exogenous pyrogens (bacteria, viruses, endotoxins, drugs) stimulates the release of endogenous pyrogens that act on the hypothalamus, mediated by prostaglandin production, to increase the body's temperature set-point (see figure).6 Interleukin-1 (IL-1), one of the first recognized endogenous pyrogens, has been examined extensively. However, research by Kluger7,8 reveals that many substances can induce fever in animals and humans—IL-2, -6, -8; tumor necrosis factor; and interferons, to name a few. Kluger argues that combinations of substances may be responsible for regulating the temperature set-point and that different illnesses and different combinations may lead to certain fever patterns. 
A rise in the hypothalamic set-point triggers the cold response—characterized by shivering, vasoconstriction, and decreased peripheral perfusion—that is a mechanism to maintain the body in homeostasis. The cold response decreases heat loss from the body, allowing temperature to rise to the new set-point, resulting in fever. 
When a child is given an antipyretic, such as acetaminophen or ibuprofen, the medication decreases the temperature set-point by inhibiting the production of prostaglandins, which leads to sweating and vasodilation. This response increases heat loss and causes a drop in core temperature (defervescence). 
Interestingly, in the absence of hyperthermic insults—such as dehydration and closed, hot automobiles—and in neurologically normal children, the body does not allow fever to rise to a potentially lethal level. In fact, the body produces cryogens (arginine vasopressin, α-melanocyte-stimulating hormone) that act as natural antipyretic substances to keep temperature in a homeostatic balance.8 Without a hyperthermic insult, a child's temperature very rarely exceeds 41.1° C (106° F). 



TABLE 1: What causes hyperthemia? 

A word about hyperthermia Confusion may arise in clinical practice about the distinction between fever and hyperthermia. It is important to understand the difference between the two in order to have informed discussions with parents. Hyperthermia, in contrast to fever, is characterized by a failure of normal thermoregulation. The hypothalamic set-point is normal, and peripheral mechanisms, such as sweating and arteriolar dilation, are unable to maintain a stable body temperature.9 The result is an unregulated rise in core temperature that may occur when the central nervous system becomes impaired by certain disease states, some drugs, abnormalities of heat production, and other thermal stressors listed in Table 1.9 
In a young child, hyperthermia may occur if he (or she) is bundled for a long time or left in a hot automobile. Older children and adolescents may suffer thermal stress and heat stroke when they overexert themselves. It is important that young athletes have unrestricted access to water when practicing or playing in hot, humid weather. People at greatest risk of hyperthermia include the very young, the elderly, and those who are obese, poorly trained, dehydrated, or not used to the heat.10 
Hyperthermia is treated very differently from fever because the hypothalamic set-point is not altered. Treatment is supportive and includes removal from the hot environment, vigorous cooling with cold blankets, and intravenous fluids. Dantrolene sodium can be given to patients who develop malignant hyperthermia from some anesthetic agents or neuroleptic malignant syndrome from certain antipsychotic medications.9 
"Fever phobia" persists In 1980, Schmitt found that parents had numerous misconceptions about fever in children.11 His initial study found that 94% of parents believed that fever could cause side effects; 63% stated that they worried a great deal about serious harm resulting from a fever; 18% believed that brain damage and other serious consequences could be caused by a fever of 38.9° C (102° F) or higher; and 16% believed that body temperatures could rise above 43.3° C (110° F) if not treated with an antipyretic. These concerns were termed "fever phobia." 
Twenty years later, we conducted a similar study of parental attitudes toward fever.12 We found that fever phobia persists, and that parents today share many of the concerns identified by Schmitt in 1980. Ninety-one percent believed that fever could cause harmful effects, such as seizures, brain damage, coma, delirium, blindness, and death; 56% were very worried about fever and its potential to cause harm; and 7% believed that temperatures could rise above 43.3° C (110° F) if left untreated. 
When you see a patient with a febrile illness, ask the parents about their concerns regarding fever. Identify unrealistic concerns and potentially harmful treatments so that parents can receive appropriate education. Dispel the myth that fever can cause brain damage or death, for example, and reinforce the appropriate use of antipyretics to help avoid the potential for medication errors and toxicity. Only when unrealistic parental concerns have been addressed can you begin to concentrate on providing information about the known physiologic effects of fever. Because children may have decreased oral fluid intake during a febrile illness, it is important to discuss the signs of dehydration, how to perform oral rehydration, and when to bring the child to the physician's office for follow-up. 
Seizures may also occur during febrile illnesses and are a common concern among parents. Taking the time to discuss the facts about febrile seizures may help ease parental worry that seizures may harm their child. 
Not only parents but pediatricians have concerns about fever and its potential to harm children. A study by May and colleagues found that 65% of pediatricians believed that an elevated body temperature could, of itself, be dangerous to a child.13 Sixty percent cited a temperature of 40° C (104° F) or higher as "significant." When asked about the most serious complication of fever, 21% listed brain damage and 26% listed death. To advise parents about the real and perceived dangers of fever, it is imperative that pediatric clinicians have a firm understanding of fever and its role in illness. 
Reasons to not treat fever The two main arguments against treating fever are its protective effect and the risk that treatment may obscure diagnostic signs of serious illness. 



TABLE 2: Fevers varied effects on host defense 

Fever is a protective mechanism. Research has shown that fever is an adaptive response that has evolved as one of the body's many mechanisms for fighting infection. Evidence suggests that elevated body temperature enhances various components of the immune system.7,8,14 Fever can retard the growth of bacteria and viruses, increase neutrophil producton and T-cell proliferation, and aid the body's acute phase reaction (Table 2). Many investigators have found that temperature elevation confers a survival benefit in animals in response to challenges by bacteria, fungi, and viruses. Cold-blooded animals, like lizards, show an increased rate of survival after bacterial challenge when they are allowed to seek out a heat source and raise their body temperature.14 Studies in rabbits infected with pneumococci and in mice infected with herpesviruses have demonstrated the beneficial effect of elevated temperature on leukocyte function and immunologic response.14 
Although investigating antipyretic effects on disease in humans can be complex, researchers have attempted to study how antipyretics may affect certain viral illnesses. Ahmady and colleagues showed that the prodrome to measles lasted four days longer and Koplik spot eruption was delayed by three days in patients who received aspirin.15 Doran and associates found that children with varicella who were given acetaminophen for fever took 24 hours longer to scab completely than children who did not receive acetaminophen.16 One could postulate from these studies that either fever reduction or some other effect of the medicines impaired progression of the disease. 
Fever reduction may obscure diagnostic signs of severe illness. It was once thought that a poor response to antipyretics predicted serious illness in febrile infants. However, antipyretics can reduce fever in children with a viral illness as effectively as they do in children with a bacterial illness.17 Concern has also been raised that reducing fever may hide signs of a serious bacterial illness and delay diagnosis. 
Using the Yale Observation Scale (YOS), a tool that assesses quality of cry, hydration status, color, presence of smile, and arousal state to quantify the risk of serious illness, Baker and colleagues showed that acetaminophen could reduce fever in nonbacteremic and bacteremic children as well as in children ultimately found to have meningitis.17 They made the important observation that the YOS score decreased in both bacteremic and nonbacteremic children after fever reduction but increased in children with meningitis, probably indicating disease progression. The take-home message from this study is that you may not be able to identify a child with bacteremia if you use a decrease in the YOS score after fever reduction as a measure of illness, although a child with severe illness and meningitis will continue to look toxic. 
In healthy children, fever usually develops in response to a viral infection and is generally short-lived and benign. Fever lasting longer than three to five days and fever in children under 3 months of age or children who are immunocompromised by conditions such as sickle cell disease, cancer, or HIV infection are some of the situations that may indicate a more serious bacterial illness necessitating further evaluation and treatment. Discussion of occult bacteremia and serious bacterial illness are beyond the scope of this article. 
Benefits of treating fever When children are febrile they may complain of pain or appear to be in discomfort. It is not clear whether discomfort such as headache or generalized muscle ache results from fever or the underlying illness. In either case, giving acetaminophen or ibuprofen provides both antipyretic and analgesic effects and helps the child feel better. 
In addition to providing comfort, an antipyretic may be beneficial in certain disease states. During a febrile illness, a child with cardiovascular disease may increase his oxygen consumption and a child with pulmonary disease may have an increase in carbon dioxide production.6 This increase in metabolic demand may occur during the cold response when shivering is present. Shivering has been shown to increase sympathetic tone, oxygen consumption, and respiratory minute volume.6 Providing an antipyretic during a febrile illness to a child with cardiovascular or pulmonary disease may, therefore, prevent clinical deterioration. 
Fluid requirements increase during febrile illness, putting some children at risk of dehydration. Lessening body temperature with an antipyretic helps decrease the fluid requirement to more normal levels and, possibly, reduce the threat of dehydration. 
Last, it is often recommended that parents give an antipyretic to a child with a history of febrile seizures at the first sign of illness to prevent a rise in temperature and, therefore, a seizure. No evidence supports this practice, however. One study of hospitalized children with febrile seizures found that children who were given acetaminophen every four hours were just as likely to have a second seizure as children who received acetaminophen sporadically.18 Another randomized, placebo-controlled trial evaluated the efficacy of giving ibuprofen every six hours to children between 1 and 4 years of age who had risk factors for recurring febrile seizures when their temperature reached 38.5º C (101.3º F).19 The study found no evidence that continuous use of ibuprofen during febrile illness prevented recurrence of a seizure, and the authors recommended that pediatric providers concentrate on reducing anxiety among parents by providing information about the excellent prognosis for the child with febrile seizures. 



TABLE 3 :Characteristics of common methods of temperature measurement 

Measuring temperature Many methods are available to monitor temperature in children. Parental choice of method varies, based on ease of use, cleanliness, comfort for the child, or a desire to obtain the most accurate reading. For an excellent discussion of temperature measurement see "Fever: Measuring and managing a sizzling symptom" in the May 2001 issue of Contemporary Pediatrics.20 Table 3 lists the characteristics of some of the most common methods used by parents. 
Despite all the attention paid to methods of measuring temperature, parents often do not receive advice on when and how often to check their child's temperature during an illness. In our study of fever phobia, 52% of parents said that they check their child's temperature as often as every hour during a febrile illness.12 The study also found that such excessive monitoring contributes to parental anxiety about fever and may lead to overtreatment with antipyretics. 
There is neither uniform agreement nor evidence on how often to check a child's temperature during an illness. We propose, however, that once or twice a day is sufficient to document presence and duration of fever in a healthy child who is older than 3 months and appears nontoxic with a normal activity level. In general, a health-care visit should be scheduled for a child with a febrile illness that has lasted several days or who shows decreased activity, respiratory distress, or signs of dehydration. 



TABLE 4 :General dosing guidelines: acetaminophen, ibuprofen 

Treating fever Both parents and physicians have a strong desire to treat febrile children with an antipyretic. Generally speaking, acetaminophen and ibuprofen are safe drugs for children when given at an appropriate dosage at correct intervals. Table 4 lists general dosing guidelines for acetaminophen and ibuprofen. Aspirin should never be given to children and teenagers with a febrile illness because of the risk of Reye syndrome.20 For a more complete discussion of antipyretic use and cautions, see "Fever: Measuring and managing a sizzling symptom."20 
Regrettably, fever phobia and the desire to make children more comfortable may lead to excessive use of antipyretics and other over-the-counter medications. Our study of fever phobia revealed that 85% of caregivers awakened a febrile child at night to give medication and that 25% gave an antipyretic for a temperature under 37.8º C (100º F).12 More alarming, caregivers said they often gave antipyretics at incorrect dosing intervals. Fourteen percent admitted giving their child acetaminophen every three hours or less during a febrile illness; 44% admitted giving ibuprofen every five hours or less. Such indiscriminant dosing places children at undue risk of toxicity.21 
For a discussion of the practice of sponging to reduce fever, see the sidebar at the end of this article. 
The matter of alternating acetaminophen and ibuprofen Contributing to the risk of antipyretic toxicity is the common practice of alternating acetaminophen and ibuprofen to treat fever. Nearly a quarter of caregivers surveyed in our study said that they alternated antipyretics during their child's febrile illness.12 Possible reasons for this practice include: 

· a belief by parents that they need to bring their child's fever down by any method possible 
· a belief that two medicines are better than one 

· fever phobia 

· a response to their pediatrician's recommendation. 

Mayoral and colleagues reported that 50% of pediatricians surveyed said they advised parents to alternate acetaminophen and ibuprofen using various regimens.21 Interestingly, 29% of respondents said that they followed the recommendation of the American Academy of Pediatrics in doing so—despite the fact that no such policy exists! The authors of the study expressed concern that, first, alternating antipyretics may lead to dosing errors and, second, no scientific evidence supports the belief that the combination achieves faster antipyresis or is more effective than either agent used alone. 
Another common belief holds that alternating antipyretics is safe because acetaminophen is metabolized primarily by the liver and ibuprofen is metabolized and excreted by the kidney. Researchers have found, however, that acetaminophen metabolites can build up in the renal medulla as a result of renal ischemia caused by non- steroidal anti-inflammatory medicines such as ibuprofen.22 One case report describes a 14-month-old girl who developed acute renal failure. After a thorough renal workup, the authors suggested that the combination of acetaminophen and ibuprofen could have synergistic and additive toxic effects on the kidneys in children who are mildly or moderately dehydrated.23 
Although most children show no ill effect from a regimen of alternating antipyretics, parents may have a difficult time keeping track of the exact timing of each of the anti-pyretic doses. There is, therefore, a real risk of exceeding the recommended daily dosage of acetaminophen and ibuprofen—leading to the potential for toxicity. In the absence of randomized, controlled studies that support the efficacy and safety of alternating antipyretics, we do not recommend any regimen of alternating antipyretics. 
Talking to parents about fever Pediatric health-care providers have a special opportunity to make an impact on parents' understanding of fever and its role in illness. We, as well as Schmitt before us, have documented that parents seek advice about fever primarily from physicians and nurses.12 You have many opportunities to discuss fever with parents, both over the telephone and face to face. First and foremost, parents need clear advice on fever's role in illness and how to treat it safely. The facts and recommendations in the Guide for Parents at the end of this article offer clinicians a good, brief script to learn for talking directly to parents about fever. It is important to 

· emphasize the pivotal role fever plays in fighting infection 
· address the risk of dehydration and seizures 

· highlight the correct dosage and frequency of acetaminophen and ibuprofen 

· neducate parents about the lack of evidence that fever causes brain damage or death. 

The evaluation and management of fever may differ from one pediatrician to the next because of 

· differences in practice experience 
· the patient's age 

· the presence of associated medical conditions 

· where the child is seen (emergency department, outpatient clinic, office) 

· the ability of the parent to obtain follow-up if symptoms become worse. 

Many discussions about fever occur over the telephone, which adds uncertainty because you lack the advantage of examining the child with your own eyes. 
By telephone or in person, emphasize to parents that fever is but one sign of illness. Other signs and symptoms to evaluate include 

· the child's activity level 
· how well he is drinking and urinating 

· evidence of trouble breathing, rash, and diarrhea or blood in the stool. 

Ultimately, follow-up should be assured, and the parent must have a clear understanding of when to bring the child to the office or hospital for evaluation. 
Educate—and set an example For parents to understand the role of fever in childhood illness and treat it safely, you must be comfortable discussing the facts and fiction surrounding this common condition. Start your discussion at the first well-child visit, and modify and reinforce the information at subsequent sick and well visits. 
Changing long-held beliefs about fever may be difficult. Begin by improving your own knowledge of fever and that of your support staff. This will help set an example of appropriate monitoring and safe treatment that parents will follow, you hope. Taking the time to discuss fever with parents at every appropriate opportunity, clearly explaining what signs and symptoms are cause for concern, and outlining a plan for follow-up will build parents' confidence and strengthen the therapeutic relationship between you and the family. 
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To sponge or not to sponge? It is common for parents to sponge their child with tepid water to treat fever. In our study on fever phobia, nearly three quarters of parents surveyed said that they use sponging to treat fever.1 However, two thirds performed the technique incorrectly—with alcohol, cool water, or a cool rag. Cool water can cause significant shivering as a result of an increased temperature set-point, making the child extremely uncomfortable.2 Alcohol has the potential to cause dehydration and hypoglycemia, particularly in young children, and should not be used.2 
If parents do sponge their children, they should be instructed to use only tepid water and to give an antipyretic first. Theoretically, sponging after administration of an antipyretic can help the body reach a new lower set-point faster.3 But findings from a recent study ran counter to this theory, showing that sponging offered little additional fever reduction compared to antipyretic medication alone.4 Plus, children in the study who were sponge-bathed experienced more discomfort—crying, shivering, and goose bumps. Parents should not use sponging to treat fever if it causes discomfort in their child. 
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