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SUMMARY

Fever is a common complaint of childhood, and can 
be defined as an oral temperature higher than
37.5 °C or a rectal temperature higher than 38 °C. It 
occurs in response to infection or trauma and should 
be differentiated from hyperthermia. Diagnosis of 
fever is different according to the age group of 
children. It can be difficult under three months of age, 
because of immature thermoregulatory responses 
and these infants are at greater risk of serious 
infections than are children over three months of age 
with the same temperature. In the evaluation of fever 
a careful history and physical examination and 
appropriate laboratory studies such as a complete 
blood count, urine analysis, and a lumbar puncture 
may be necessary. Acetaminophen is the first choice 
as an antipyretic drug in the treatment. An overall 
evaluation and prompt diagnosis of the underlying 
illness will decrease morbidity and mortality.
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INTRODUCTION

Fever in the young child is the source of great 
consternation for parent and physician alike. It is one 
of the most common complaints that brings a family 
to seek medical care for their child and is usually due 
to self-limited viral processes or bacterial infections 
amenable to specific antibacterial therapy (1). It is the 
duty of the Pediatrician and the Family Physician to 
diagnose the cause of the fever and give the 
necessary treatment as quickly as possible and to 
keep in mind that febrile children may not have the 
classic symptoms and signs of serious illness (2-8). 
The purpose of this article is to review mechanisms, 
causes and treatment of fever including the 
assessment of the febrile child.

PATHOGENESIS

Fever may be defined as an oral temperature higher 
than 37.5 °C or a rectal temperature (obtained in 
children younger than 5 years) higher than 38 °C
(2,3). The majority of children who present with fever 
are less than three years of age. Both minor and life- 
threatening infectious diseases, including respiratory

infections, occult bacteremia and meningitis are 
common in this age group (9).

Body temperature is determined by a thermostatic 
mechanism in the preoptic nucleus of the anterior 
hypothalamus (3,10). This thermostat allows 
modification of heat loss and heat production so that 
the body temperature is maintained in its normal 
range. Most evidence indicates that exogenous 
pyrogens (eg. bacterial endotoxins, viruses, antigen- 
antibody complexes etc.) cause the release of an 
endogeneous pyrogen (EP), a small molecular weight 
protein from macrophages. EP travels through the 
circulation to the brain, where in the anterior 
hypothalamus it causes a rise in the "set-point", 
presumably by causing an increase in the 
prostoglandine E2 (11). Cytokines such as 
interleukin, 1, 2, 6, 8, tumor necrosis factor a, 
interferons etc. are believed to act as EP's, thus 
raising the "set-point" (11). The pathophysiology of 
fever is illustrated in Figure 1.

Fever which occurs in response to infection or 
trauma, should be differentiated from "hyperthermia". 
During fever the host behaves as if the set-point is 
elevated. Fleat conserving mechanisms, such as 
shivering, peripheral vasoconstriction and behavioral 
adaptations eg. wearing heavier clothing are 
operative until the body temperature reaches the new 
set point. During hyperthermia, the core body 
temperature is above the set point and the individual 
uses physiological and behavioral means to lower 
body temperature. Hyperthermia may be due to 
increased metabolic heat eg. thyrotoxicosis, 
excessive environmental temperature eg. heat stroke 
or vigorous exercise (3, 11).

M ANAGEM ENT

Fever is often accompanied by symptoms and signs 
suggesting a diagnosis or pointing to an organ 
system; such as headache, cough, diarrhea, urinary 
frequency, or burning. This enables the physician to 
focus on the likely source of fever and proceed with 
the necessary diagnostic evaluation and 
management. Some 5 to 20% of febrile children will 
not have any suggestive signs or symptoms, at least 
at the initial visit (2, 7, 12, 13). Children less than 
three months of age lack sensitization to exogeneous 
pyrogens and have immature thermoregulatory 
responses. Thus, they are unable to give a febrile
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response like that of older children (2,3). At birth, the 
capacity of the immune system to defend against 
infectious pathogens is not fully developed. The 
capacity increases during the early months and years 
of life, with this evolution most pronounced during the 
first three months (14). A temperature of 38 °C or 
above is significant for infants under three months of 
age (3,14). These children are at significantly greater 
risk of serious infections, such as sepsis, meningitis 
and pneumonia, than are children over three months 
of age with the same temperature (3). Fever in the 
infant under three months is a cause of alarm and 
calls for immediate investigation whether the child 
appears ill or not. Diagnostic studies should include a 
complete blood count, examination of the 
cerebrospinal fluid, blood urine, and stool cultures, 
and a chest radiograph (3,14). Most authorities 
recommend prompt hospitalization and parenteral 
antibiotic therapy (5), serious bacterial diseases are 
present in 10-15 % of febrile infants less than three 
months old. These infections include pyogenic 
meningitis, urinary' tract infections, gastroenteritis, 
facial cellulitis, osteomyelitis and septic arthritis
(5,14). Bacteremia is present in 3 to 5% of these 
infants (5,13). The most common organisms cultured 
are S. Pneumonia and H. Influenzae (2). Patients 
with a temperature greater than 39.4 °C, a total white 
blood cell count of less than 5000 per mm3 or more 
than 15000 per mm3, and or an abnormal 
observational score as described by McCarthy 
(Table I) are at a greater risk for occult bacteremia
(3,5). It is extremely important to remember that 
infants from birth to three months of age are not a 
homogenous group (3). Some authorities point out 
that observation scales are not reliable on judging the 
severity of illness in infants younger than two months
(15). History, physical examination, and laboratory 
findings should support the diagnosis. Clinical 
judgement is very important for evaluating these 
infants.

An alternative to hospitalization recommended by 
some authorities is outpatient management of 
previously healthy low risk febrile infants up to three 
months having no focal infection on physical 
examination with blood, urine cultures and a lumbar 
puncture obtained with an intramuscular injection of 
ceftriaxone. Infants should be rechecked in 18 to 24

hours, at which a second injection of ceftriaxone 
could be given (9,16). Another alternative is 
outpatient observation without antimicrobial therapy. 
Children managed in this manner should have a urine 
culture but do not necessarily need blood cultures or 
a lumbar puncture. They should be reevaluated within 
24 hours. Infants in this age group with otitis media 
also can be treated in this manner (Fig. 2).

Evaluation of children aged three months to three 
years with temperatures above 39 °C may also prove 
to be difficult. Many of these children have 
nonspecific signs and symptoms of infection or they 
have no definite localizing signs at all. They may 
have an occult bacterial infection and seem nontoxic. 
Proper management of this child include optimal 
observational assessment, careful history and 
physical examination, and appropriate laboratory 
studies. Recent studies have demonstrated that 
appearence influences the positive predictive value of 
abnormal physical examination findings for serious 
illness (6). This of course by no means indicates that 
positive examination findings in the well-appearing 
child should be ignored. The occurrence of serious 
illness in well-appearing children is 2-3% and rises to 
25% when abnormal physical examination findings 
are present (6,9). Medical decision making should be 
based on appreciation of the complex interaction of 
the many sources of data available to the physician. 
Appreciation of risk factors i.e. age and temperature 
alone, may indicate the need for laboratory evaluation
(7,12).

McCarthy (3,6,7,12) recommends that all children 
under two years old with a temperature of 40 °C or 
above have a complete blood count and 
determination of erythrocyte sedimentation rate. A 
total white blood cell count over 15000 per mm3 or 
erythrocyte sedimentation rate greater than 30 mm 
per hour points a marked increase in the incidence of 
bacteremia and should have a blood culture (3,9). 
Peripheral blood smears are also very useful as the 
presence of vacuolization or toxic granulation in the 
white blood cells is shown to be a very good indicator 
of serious bacterial infection (3). An algorithm for the 
assessment of the febrile child between three months 
to three years is shown in Figure 3.

Fig 1. P a thophys io logy o f fever.
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Table I- Observational Assessment of the Febrile Child

Observation item Normal = 1 Moderate impairment = 3 Severe impairment = 5

Q ua lity  o f cry S trong  c ry  w ith  norm al tone, 

o r con ten ted  and not c ry ing

W h im pering  o r sobb ing W e a k  cry, m oan ing  
o r h ig h -p itch e d  cry

Reaction to  parenta l C ries b rie fly  and  then stops, C ries  o ff and  on C ries  co n tin ua lly  o r ha rd ly

s tim ula tion o r is con ten ted  and no t cry ing responds

S ta te  va ria tion If aw ake, s tays  aw ake, o r if 
as leep  and then  s tim ula ted , 

aw akens  qu ick ly

C loses eyes b rie fly  w hen  aw ake , 
o r aw akens w ith  p ro longed  
s tim u la tion

F alls  as le e p  o r w ill not rouse

C olor P ink Pale  ex trem ities  o r 

acrocyanos is

Pale , cya n o tic , m ottled  or 
ashen

H ydration N orm a l skin  and eyes, N orm a l sk in  and  eyes, D oughy  o r d e n te d  skin , dry

m oist m ucous m em branes s ligh tly  d ry m outh m ucous  m em branes  and /o r 

sunken  eyes

R esponse (talk, sm ile ) S m iles  o r Is a le rt S m iles  b rie fly  o r Is b rie fly  a le rt No sm ile , anx ious  face , dull

to  socia l ove rtu res (< 2 m onths) (< 2 m onths) e xp re ss io n  o r no t a le rt 

(< 2 m on ths)

From  M cC arthy  PL, S harpe  M R, S p iese l Z, e t al. O bserva tion  sca les  to  iden tify  se rious illness  In fe b rile  ch ild ren . P ed ia trics 
1982;70 :802-9 .

From  B ara ff LJ, Bass JW , F le ishe r G R, K le in  JO , M cC racken  G H, P ow ell Kr. P ractice  G u id e lin e  fo r the  M an a g e m en t o f In fants 
and C h ild ren  0 to  36 M on ths  of A ge W ith  fe ve r W ith o u t S ource . P ed ia trics . 1993 :92 ( 1 ):1 -12.

Fig 2. A lgorithm  fo r the  m anagem en t of a p rev ious ly  hea lthy  in fan t 0 to  90 days  o f age  w ith  fe ve r w ith o u t so u rce  £  38 .0  0 C.
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Observational assessment, 
history and physical examination

l  ~
Recognizable 
viral illness

I
Supportive treatment and 

appropriate follow-up

Recognizable 
bacterial infection

Nonspecific signs and symptoms 
No source of fever found

Child Child Child
appears well appears ill appears well

1 1 l
Appropriate Laboratory assessment Symptomatic

cultures and (complete blood count, treatment
antibiotics erythrocyte sedimentation rate; and close

consider blood cultures, 
chest film, lumbar puncture, 

and urine cultures)

follow-up

Fig 3. A lg o rith m  fo r the  e va lu a tion  o f the  ch ild  aged th ree  to  24 m onths w ith  a tem p e ra tu re  g re a te r than  39°C. N ote tha t all 
ch ild ren  w ith  a tem p e ra tu re  ove r 4 1 ,1°C shou ld  have a com p le te  labora to ry assessm ent.
F rom  K ruse  J. F eve r in ch ild ren . A m erican  Fam ily Physic ian. 1988 :37 (2 ):127-135.

TREATMENT

The treatment of fever is much argued about. Some 
authorities believe that fever is the adaptive response 
of the host and point to the fact that fever is 
associated with an increase of survival in animals
(11,17). However fever renders the febrile patients 
more susceptible to dehydration, is accompanied with 
chills, anorexia, myalgias, arthralgia and fatigue. 
Treatment of fever reduces these symptoms, 
probably because of the analgesic effects of 
antipyretic medications. Also preventions of febrile 
seizures which occur with rapidly rising temperatures 
or at a treshold temperature that differs for each 
patient (3,17) is another good cause for treatment of 
fever. The most commonly used antipyretics are 
aspirin and acetaminophen. However aspirin use in 
children with a viral illness has been associated with 
the development of Reye's Syndrome (3,17). 
Acetaminophen is relatively free of adverse effects 
and is considered first-line pharmocologic theraphy.

Ibuprofen should be considered as second-line 
antipyretic therapy. Combination of acetominophen 
and aspirin may be considered if the patient fails to 
repond to other therapies; however this may result in 
increased drug toxicity and adverse reactions (3,17).

CONCLUSION

Fever remains the most prevalent of the potentially 
serious symptoms occurring in childhood and 
commonly brought to primary physicians. Knowledge 
of the optimal diagnostic and therapeutic approach to 
febrile infants is incomplete, but expanding rapidly. 
Such studies increase our ability to make decisions 
about the care of febrile infants.

An "overall" evaluation by an experienced observer 
and prompt diagnosis of the underlying illness will 
decrease morbidity and mortality for this vulnerable 
group of patients.
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A caba n esi v a r?

NOKTURİ, SIK İDRARA ÇIKMA,
KESİK KESİK İDRAR YAPMA, ZAYIF AKIŞ,

İDRAR SONRASI DAMLAMA, g
<

ÇAMAŞIR ISLATMA, HEZİTANS, ACİLİYET,
MESANENİN BOŞALMADIĞI HİSSİ...

BPH'si olan hastalarınızın bu semptomlardan kurtulması 
sizin elinizde. Onları bir an önce bu tutsaklıktan kurtarın. 

Semptomatik BPH'nin tedavisinde yalnızca 
bir ilaç prostatı küçültebilir.

(finasterid, MSD)
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