Managing the febrile infant: No rules are golden
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By Charles G. Prober, MD
A single "best way" just doesn't emerge from the data available. What's a pediatrician to do? Know the science of medicine, but also be ready to practice the art.
"Science is the father of knowledge, but opinion breeds ignorance."
--Hippocrates (c 460​377 BC)
The Canon Law IV

"The greater our knowledge increases the more our ignorance unfolds."
--John F. Kennedy (1917​1963)
Rice University, 1962

The words of Hippocrates and Kennedy capture the dilemma of defining the "optimal" evaluation and management of the young febrile child. The pediatrician faces both knowledge and ignorance when evaluating children with febrile illnesses. The literature on the management of febrile infants is voluminous; between 1960 and 1995, more than 300 articles were published on the subject. Abundant opinion on the topic has also been voiced in editorials, commentaries, and practice guidelines.1​3
Nonetheless, I have yet to meet a seasoned pediatrician who always feels comfortable when managing young febrile children. Many practitioners do not agree with proposed practice guidelines, surveys show.4
I believe that the prudent evaluation and management of young febrile children is as much an art as a science. The art is reflected in thoughtful attention to parental observations and concerns, coupled with a careful physical examination of the child. The science derives from the knowledge that fever may indicate a serious bacterial infection (SBI), especially among the very young; that the role of laboratory tests in the evaluation of febrile children is controversial; and that the risk of missing infection must be weighed against the consequences of excessive testing and treatment.

There is no such thing as a risk-free plan for managing all children with febrile illnesses. Children with serious infection may have a paucity of symptoms, a normal examination, and normal laboratory tests. On the other hand, children without infection may suffer trauma from theperformance of diagnostic tests or adverse effects from overzealous antibiotic therapy. The job of the thoughtful clinician is to minimizerisk from all sources--to do no harm.

My discussion of how best to do that focuses on the following questions: How likely is it that infants and children who have a febrile illness without a source have an underlying serious bacterial infection? What diagnostic approaches and management strategies have been proposed to identify infants at low risk of serious bacterial infection? What rules should clinicians follow as they evaluate and manage individual febrile infants?

"Fever" and other basic terms

The definition of fever varies among authors, the range generally being between 38.0° and 39.0° C by rectum. For ease of reference, Table 1 provides Fahrenheit equivalents for Celsius temperatures. Based upon a survey of pediatric and emergency medicine residency program directors, a rectal temperature of 38.0°C has been proposed as the lower limit of fever.1 When reviewing published studies, however, it is important to recognize that the definition of fever varies.
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Several other definitions are also relevant. "Fever without source" assumes that the etiology of the fever is not apparent after a careful history and physical examination. The most widely used definition of a "serious bacterial infection" includes meningitis, septicemia, bone and joint infection, urinary tract infection, pneumonia, and bacterial gastroenteritis.1 But some authors have chosen to use the term "serious illness" rather than "serious bacterial infection," and have included aseptic meningitis, abnormal serum electrolytes, and hypoxia in their definition.5 Once again, caution is advised when trying to compare studies that use different definitions of adverse outcomes.

In general, recommendations regarding the management of the febrile child depend on the age of the patient. Typical age categories used in the literature are younger than 1 month, younger than 2 months, younger than 3 months, and from 3 to 36 months.

Fever and SBI in infants under 3 months of age

The reported frequency of visits for fever during the first three months of life ranges from 1.1% to 15.6%, depending on the definition of fever and the population studied. For example, 1.1% of 2,920 infants under 3 months of age presenting to the primary care unit and emergency department of the Rhode Island Hospital had rectal temperatures >=38° C.6 In contrast, as illustrated in Figure 1,15.6% of 1,341 infants younger than 3 months of age seen in the Family Practice Center at Charleston County, SC, had rectal temperatures >=37.8° C, with 1.8% having temperatures >=38.3° C.7
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The likelihood that a febrile infant younger than 3 months of age has a serious bacterial infection also varies widely.8 In 16 studies that included 3,082 infants, the risk of serious bacterial infection ranged from 0.7% to 18.5%. The incidence of bacteremia ranged from 0 to 11.5% and the incidence of meningitis, from 0 to 6.5%.9
Viruses are much more likely causes of febrile illness than bacteria. One prospective study of 233 previously healthy febrile infants ¾3 months of age who were hospitalized with suspected sepsis noted that over half the documented infections were caused by viruses (58%) rather than bacteria (8%).10
The management of young infants with febrile illnesses has changed substantially over the last two or three decades. As recently as the mid-1980s a common approach, especially for infants under 60 days of age, was to hospitalize all those with fever and treat them empirically with antibiotics.11 There has been a softening of this position over the years. For example, practice guidelines written by a panel of experts in pediatrics, infectious diseases, and emergency medicine in 1993 supported outpatient management of febrile infants under 60 days of age if they were at low risk of serious bacterial infection.1
These guidelines have generated substantial controversy.12 Although they represent a thoughtful approach to the problem of the febrile infant, they should be regarded as a starting point,13 not the only approach. In a recent national survey of 600 pediatricians, 64% of the respondents said they knew of the practice guidelines, but they gave them a perceived helpfulness score of only 6 on a 10-point scale.14 Thirty-three percent of the respondents felt that the guidelines were "too cookbook." In another survey, only about 10% of primarycare pediatricians in Utah complied with the guidelines when managing a hypothetical febrile infant less than 2 months age.4
Identifying infants at low risk

One approach to limiting the number of infants who need to be hospitalized for empiric antimicrobial therapy is to identify those who are unlikely to have serious bacterial infections.

Acute Illness Observation Scale. Early studies to identify febrile infants at low risk of serious illness evaluated an observational scale developed by investigators at Yale University School of Medicine, the Acute Illness Observation Scale.15 This scale was composed of six items (Table 2): quality of crying, reaction to parent stimulation, state variation, color, state of hydration, and response (talk, smile) to social overtures. The rater assigned a value ranging from 1 (normal) to 5 (severe impairment) to each item. When used together, researchers found, these six items had a specificity of 88% and a sensitivity of 77% for detecting 37 serious illnesses among 312 febrile children less than 24 months of age. Only 2.7% of children with total scores under 10 had serious illness, whereas 92.3% of those with a score over 16 had a serious illness.15 In a subsequent study of 350 patients under 24 months of age evaluated in either an emergency room or a suburban private practice, 28 of 36 serious illnesses were detected by a combination of abnormal history or physical examination; three additional serious illnesses were detected on the basis of an abnormal score on the Acute Illness Observation Scale.16 Five of 36 seriously ill children had unremarkable histories, normal exams, and a normal Acute Illness Observation Scale score.
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Rochester criteria. Attempts to develop more sensitive ways to detect serious illness, especially in infants less than 3 months of age, have combined historical, physical, and laboratory evaluations. The most extensively evaluated criteria were developed by investigators at the University of Rochester Medical Center (Table 3).17
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To satisfy the Rochester criteria for low risk of serious bacterial infections, infants must be previously healthy and well appearing, without evidence of focal infection on physical examination. Their white blood cell (WBC) count must be between 5,000 and 15,000/mL, band count less than 1,500/mL, spun urinalysis normal (<10 WBC/ high power field), and if they have diarrhea, a sample of their stool must have fewer than 5 WBC/high power field. In the initial publication, only one of 144 febrile infants under 3 months of age who met all of these criteria had serious infection.17 In contrast, 22 of 89 (25%) infants who did not meet the low- risk criteria had serious infection.

The Rochester criteria have been evaluated in a number of subsequent studies. In a meta-analysis of 14 investigations evaluating infants under 90 days of age, only 1.4% of infants who satisfied the Rochester criteria had serious bacterial infection; 1.1% had bacteremia and 0.5% had bacterial meningitis.8 In a study of 511 febrile infants under 60 days of age who satisfied the Rochester criteria, only five had serious bacterial infection; three had urinary tract infections and two had unsuspected bacteremia.18 In contrast, 61 of 494 infants who did not satisfy the low-risk criteria (12.3%) and 16 of 72 "toxic infants" (22.2%) had serious infection.18
A modification of the Rochester criteria that includes an erythrocyte sedimentation rate (ESR) ¾30 mm/hr and a C-reactive protein (CRP) ¾20 mg/L has been evaluated in infants under 31 days of age in a study from Taiwan.19 Six percent of the 134 infants with temperatures of 38° C or higher who met these criteria had serious bacterial infections; one child (0.7%) had meningitis.

Management of young febrile infants

The 1993 expert panel practice guideline suggested two options for the management of the non-toxic febrile infant 28 to 90 days of age (Figure 2).1 The suggested work-up began with a WBC and differential, urinalysis, and examination of the stool for WBC if the infant had diarrhea. If the WBC count was ¾5,000 or >=15,000/mL, if the band count was >=1,500/mL, or if there were >=10 WBC/high power field of urine or >=5 WBC/high power field of stool, the guidelines called for admitting the child to hospital for initiation of empiric antibiotic therapy. If all the laboratory tests were normal, the guidelines proposed two options. One was to obtain a urine culture and observe the infant as an outpatient without initiating antibiotics. The alternate approach was to culture urine, blood, and CSF and start empiric antibiotic therapy.
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The strategy of avoiding empiric use of antibiotics in young febrile infants at low risk of serious bacterial infection was studied prospectively in Philadelphia.20 Seven hundred and seven infants, 29 to 56 days of age, with temperatures 38.2° C or higher and unremarkable examinations, were randomized to observation in hospital or in an outpatient setting, without antibiotic therapy, if their WBC was ¾15,000/mL and their urinalysis, chest radiograph, and cerebrospinal fluid (CSF) examination were normal. Two hundred and eighty-seven of the infants (32%) satisfied all criteria for observation alone; 148 were initially observed in hospital and 139 in the outpatient setting. Only one of the 287 infants was diagnosed with a serious bacterial infection (bacteremia). An additional two patients initially assigned to outpatient observation were later admitted to hospital because of increasing severity of illness; neither patient proved to have a bacterial infection. The authors concluded that, with the use of appropriate screening criteria, a substantial number of febrile infants can be safely cared for as outpatients without antibiotic therapy. An estimated savings of $3,100 was realized for each child managed in this manner.20
A prospective trial of empiric antibiotic therapy given outside the hospital for young febrile infants at low risk of serious bacterial infection was conducted in Boston. Five hundred and three infants 29 to 89 days of age, with temperatures of >=38° C and unremarkable examinations, were given two consecutive daily doses of intramuscular ceftriaxone if their WBC was ¾20,000/mL and their urine and CSF examinations were normal.21 Approximately 5% of the infants had serious bacterial infections, despite satisfying the low- risk criteria. All infants were well at follow-up evaluation, and the infants with documented infections remained well after initiation of appropriate antibiotic therapy. The authors concluded that their protocol avoided hospitalization for most infants at low risk of serious infections. A reduction in almost 1,200 hospital days resulted from this strategy.21
The recommended management of the febrile infant under 28 days of age tends to be more aggressive than the management of the older infant. The 1993 expert panel practice guidelines, for example, suggested that all such infants should be admitted to hospital for evaluation and empiric antibiotic treatment.1 A recent survey of 1,600 randomly selected pediatricians, family medicine practitioners, and emergency medicine physicians found that the majority preferred hospital admission and empiric antibiotic therapy for these very young, febrile subjects.22 In contrast, a substantial proportion of these practitioners felt that it was acceptable to manage a febrile 7-week-old infant with fever and no evidence of focal infection at home, without antibiotic therapy.

Considering the recent study suggesting that most febrile infants under 31 days of age who are at low risk of serious bacterial infection can be identified, it may be possible to be more conservative in the management of even our youngest febrile patients.19,23 For the time being however, most physicians will continue to manage these young subjects aggressively.

Fever and SBI in children 3 to 36 months of age

The reported risk of occult bacteremia in febrile children 3 to 36 months of age without focus of infection ranges from 3% to 11%. The probability of positive blood cultures rises with increasing temperature; positive cultures are uncommon in those with temperatures ¾39° C.1
The child's WBC also predicts bacteremia. A WBC under 15,000/mL in those with temperatures >=39° C has a negative predictive value higher than 98%. That is, less than 2% of bacteremic children will have a WBC ¾15,000/mL. The relative risk of bacteremia is five-fold higher (13.0% vs. 2.6%) if the WBC is >=15,000/mL.1
Management, 3 to 36 months

Evaluation and management of the febrile child between 3 and 36 months of age without focus of infection on examination remains controversial. The main topics of debate are whether to obtain a CBC and blood culture and whether to administer empiric antibiotic therapy. The controversy regarding the use of empiric antibiotics is based on a number of observational and two randomized controlled studies suggesting that giving antibiotics at the time of the initial encounter reduces the adverse consequences of occult bacteremia--persistent fever and development of focus of infection, including meningitis.1
Based upon these data, the 1993 expert panel practice guidelines suggested that a WBC be obtained if the child's temperature is at least 39° C and there is no apparent focus of infection (Figure 3). If the WBC is ¾15,000/mL, the guidelines suggest no further workup or empiric therapy; parents should be advised to return if the child's condition deteriorates. If the WBC is >=15,000/mL, the guidelines say to obtain a blood culture and administer an empiric dose of ceftriaxone.1 Many experts do not agree. They argue that:

· Occult bacteremia is usually a benign condition that clears spontaneously2,3 

· Widespread antibiotic use will continue to foster resistant bacteria and confound the interpretation of subsequent diagnostic tests, including CSF analysis24 

· Expectant antibiotic therapy could "jeopardize thoughtful assessment, individualized management, and close follow-up of the febrile child, accentuate fever phobia among parents and physicians, and encourage the all-too-common practice of 'treating fever' with antibiotics."3 
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It's your choice

It should be evident that the "optimal" evaluation and management of febrile infants and children remains a subject of debate. To suggest that there is one single, correct, standardized approach would be inappropriate. When a febrile child presents to a physician's office, clinic, or emergency room, evaluation and management will depend on the results of a thoughtful history and carefully performed physical examination. Some clinicians may choose to supplement their history and examination with selected laboratory tests; others will choose not to order tests. Some physicians will elect to initiate empiric therapy for the febrile infant without a source of infection; others will choose to observe without antibiotic therapy. Some golden rules to consider as one debates the "correct" course of action for an individual child appear in Table 4.
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Although there is more than one management strategy for a well-appearing febrile child who does not have an obvious focus of infection on examination, there is only one approach to the toxic child: prompt evaluation, and initiation of appropriate therapy as soon as feasible.

Given the limitations of our diagnostic evaluations (history, examination, and laboratory tests) and therapeutic options, uncertainty is understandable. We need not aim for a uniform mode of practice. Rather, our goal should be a thoughtful approach to the problem, one that tries to "do no harm" but also assures that febrile infants are carefully observed with the opportunity for follow-up evaluations as often as necessary. Research on the evaluation and management of the febrile child continues, as does the expression of expert opinions in editorials, commentaries, medical education courses, and courts of law. It is unlikely that any single management strategy will fit all situations and define the standard of care in a medicolegal context.

Although no rules are golden, two practices are prudent, especiallyfrom a medicolegal perspective. First, laboratory tests are not necessarily required, but if studies are ordered, their results cannot be ignored. An abnormal test demands some action, at the very least an explanation as to why it is being dismissed. Second, the medical record must accurately reflect the clinical status of the child and the management strategy being pursued. The record should clearly convey the degree of illness. Observations on how the child interacts with the environment should be noted ("alert," "smiling") and imprecise terms ("irritable," "lethargic," "toxic") should be avoided or defined. These tend to be "loaded" words that mean different things to different people. The chart should be interpretable by other caregivers and even by potential adversaries, should an adverse outcome evolve and a medicolegal issues arise.

The last word

Managing the febrile infant requires weighing the risks and benefits of testing, hospitalizing, and empirically treating against risks of missing a serious bacterial infection.It is a clinical situation encountered daily that demands skill and attention, integrating the art and science of medicine.
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