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“Life is short, the art long, opportunity fl eeting, ex-
perience treacherous, judgment diffi cult”

- Hippocrates

Introduction

Fever is one of the most common reasons for 
parents to seek medical attention for their 
children and accounts for millions of offi ce 

visits, ER visits, and hospitalizations in the United 
States.  The clinician evaluating a febrile child faces 
a signifi cant diagnostic dilemma.  The patient’s age 
has a clear impact in the decision making process 
and management.  Newborns and infants less than 
3 months of age are particularly vulnerable.  Their 
limited physiologic responses, the paucity of clini-
cal signs and symptoms in the presence of serious 
illnesses, and their limited immunocompetency 
makes this age group particularly at risk for serious 
bacterial infections (SBIs) and subsequent negative 
outcomes.  For this reason, it is generally accepted 
to be more aggressive in both testing and empiric 
treatment in this group.
 Infants and children three (3) to thirty-six 

(36) months of age that have grown and evolved de-
velopmentally, have a more mature immune system 
and better adaptative responses to infectious dis-
eases.  Furthermore, the etiology of fever and seri-
ous bacterial infection (SBIs) in this age group is 
similar.  For editorial purposes, we will concentrate 
on discussing the management of the febrile child in 
this age group.  

Fever: Defi nition and Practical Consideration
 The most accepted defi nition of “fever” is a 
core (rectal) temperature above 38°C, or 100.4°F (1) 
(2), although most of the studies in this age group 
have used 39°C as the threshold to include children 
in clinical and epidemiological trials (3) (4) (5) (6) 
(7) (8) (9) (10).
 Measuring axillary or tympanic tempera-
ture is less invasive and more accepted by parents 
but the readings are affected by multiple factors.  
For example: The discrepancies between rectal and 
axillary temperature decrease with an increase of 
the placement time of the device at the axilla. There 
are bigger discrepancies with electronic thermom-
eters than with mercury based and the differences 
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Target Audience

This CME activity is intended for physi-
cians, medical students and nurse prac-
titioners. Emergency Department physi-
cians and nurse practitioners will fi nd this 
information especially useful.

Learning Objectives

After completion of this article, the reader should be 
able to:
1. state the most accepted defi nition of “fever” in pediat-
ric medicine
2. discern the discrepancies between axillary and rectal 
temperature
3. interpret CBC and blood cultures when assessing 
febrile children
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are more pronounced in older children (11).  Mea-
suring tympanic temperature has also shown great 
variability.  Infrared ear thermometry measurement 
is not a good approximation of rectal temperature: 
when rectal temperature is 38° C, the reading of the 
ear temperature can vary between 37.4° C and 39.2° 
C (12).  On the other hand, rectal temperature has 
been proven to accurately predict the temperature in 
the pulmonary artery, although there is certain lag in 
the changes of the rectal reading following changes 
in the core temperature (12).  The wide variation of 
axillary and ear temperatures makes the rectal mea-
surements more reliable for clinical decision making.  
 Furthermore, a commonly forgotten de-
tail in the history of a febrile child is the effect of 
bundling in body temperature.  A study performed 
in young infants suggests that “bundling” can sig-
nifi cantly increase the skin (axillae) temperature up 
to 2.67 ° C per hour but does not cause signifi cant 
changes in the core (rectal) temperature (13).   
 It has been demonstrated that subjective 
fever referred by parents has a good but variable 
sensitivity (74-89%), and lower specifi city when 
compared with rectal measurements (2).  In general, 
the parental perception of fever should be taken seri-
ously and the child considered “febrile” for clinical 
decision purposes.

Fever: The Diagnostic Dilemma
 The majority of children with fever have 
a clear, identifi able source that can explain the ori-
gin of the febrile response.  Nevertheless, there is 
a group of infants and children of whom, after the 
detailed history and a comprehensive physical exam 
has been conducted, no identifi able source for the 
fever is found and they are “well appearing” to the 
clinician.  The medical literature converges in calling 
this condition “fever without source” (FWS).  These 
cases pose an additional diagnostic challenge. 
 The fi rst step is to obtain a detailed history 
of present and past illnesses.  This includes pertinent 
details such as temperature reading, duration of the 
febrile illness, status of the immunization schedule, 
daycare attendance and household members with 
symptoms of viral illness, followed by a query about 

potential associated symptoms.  
 The comprehensive physical examination 
should begin by looking at the general condition and 
appearance of the child.  When defi ning a febrile 
child as “non toxic” and “well-appearing”, the prac-
titioner should assess the evaluation and presence 
of the following clinical signs: the level of alertness 
including spontaneous eye opening, “eye contact” 
with the clinician or parents, the presence of social 
smile (present as a developmental milestone after 8 
weeks of age), and the characteristics of the cry and 
degree of consolability.  These fi ndings along with a 
careful inspection of the skin, assessing the color, the 
presence of mottling or rashes, and the turgor of the 
mucous membranes are signs that can be obtained 
even before placing the hands or the stethoscope 
on the child’s body.  Further physical examination 
should be performed in a systematic way with an 
organ or system approach.  The author recommends 
specifi c attention to the vital signs including blood 
pressure, heart rate and capillary refi ll: tachycardia 
at rest while asleep and/or afebrile, wide pulse pres-
sure, and slow (> 3 seconds) perfusion of a digit fol-
lowing pressure have been found to be subtle but 
early indicators of serious illness.  
 Several studies have evaluated the correla-
tion between examination fi ndings and the presence 
of SBIs.  A large,   prospective, multicenter trial of 
children 3-36 months of age was conducted in the 
pre-pneumococcal immunization era in an outpa-
tient setting.  The authors used the Yale Observation 
Scale (YOS), a composite ordinal scoring system 
which includes the elements of the physical exam 
described above.  They found that the YOS scores 
were signifi cantly higher among patients with bacte-
remia than those without bacteremia, but there was a 
great overlap in the clinical appearance between the 
two groups.  Furthermore, in the group of bactere-
mic patients, more than half were found to have the 
lower scores on the clinical observational scale (4).  
Another study found that children appearing “toxic” 
were more likely (96%) than “well appearing” (3%) 
to have SBIs (14).  With these premises, defi ning 
a febrile child as “well appearing” is probably the 
most reassuring and better correlated fi nding with 
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Lederle) at 2,4,6 and 12-16 months of age (17).  The 
vaccine contains seven serotypes (4, 6B, 9B, 14, 
18C, 19F and 23F), known to cause 82% of all in-
vasive pneumococcal diseases before this year (18).  
Following universal immunization with PCV-7, the 
rates of pneumococcal bacteremia have decreased 
by 84% to a low 0.2% (19).  The overall incidence 
of bacteremia has declined to 0.7%, and in this di-
minutive group, S. pneumoniae is no longer the 
leading cause of bacteremia.  Indeed, E. coli, “non 
vaccine serotypes” of S. pneumoniae, and other 
pathogens like Salmonella species, Staphylococcus 
aureus and Streptococcus pyogenes account equally 
for 1/3 of the cases (19).  Multiple studies, pre and 
post licensure of the vaccine, and a growing body 
of epidemiologic evidence suggest that for the sero-
types included in the conjugated vaccine, there has 
been a decline of more than 90% in the incidence 
of bacteremia and other invasive diseases, both in 
immunized and non immunized (“herd” effect) in-
dividuals (19) (20) (21) (22) (23).  These fi ndings 
imply that bacteremia, pneumonia and meningitis 
due to S. pneumoniae, specifi cally in well appearing 
children, should be a very infrequent event nowa-
days.  

Unsuspected Urinary Tract Infection (UTI)
 UTIs can present in young children with 
non specifi c symptoms, including FWS.  The preva-
lence of UTIs in infants and young children is 2% to 
5% (24) (25) (26).  Early recognition and treatment 
is important to prevent long term medical problems 
like hypertension and renal scarring.  Specifi cally, 
temperatures > 39° C without source, Caucasian 
females and uncircumcised males are mentioned as 
risk factors for higher incidence of urinary infections 
(24) (25).  The incidence is still signifi cant even in 
the presence of identifi able sources for the fever in-
cluding viral infections like RSV (27).  Abnormal 
urinalysis (more than 10 WBC/hpf or presence of 
bacteriae), or urine dipstick positive for leukocyte 
esterase or nitrites are good screening tests (28).  It 
is recommended that whenever there is a suspicion 
of UTI based on any of the above mentioned risk 
factors or positive screening tests, a urine culture 

well being and absence of serious illness, although 
it does not absolutely rule out the presence of bacte-
remia or SBIs.
 No less controversial issues in the decision 
making process are ahead of the clinician after com-
pleting the H&P: The next immediate challenge is 
to identify a subset(s) of children with FWS that 
will need subsequent laboratory testing (or not) and 
will warrant empiric antibiotic treatment (or not) to 
prevent further complications.  We will summarize 
some key concepts that will provide the practicing 
clinician with valuable tools to make a sound, evi-
dence based decision.  

Incidence of Bacteremia and SBIs
 When assessing “well appearing” children 
3-36 months of age with fever, we must be aware 
that despite how frequent this condition exists, the 
presence of serious illness, including SBI, is an in-
frequent event.  Following universal immunization 
with Haemophilus infl uenzae vaccine (Hib) in the 
early 1990s and before the end of the last century, H. 
infl uenzae type B was no longer a culprit for SBIs.  
By then, the incidence of bacteremia had fallen to 
1.6-3%, and Streptococcus pneumoniae accounted 
for 85-92% of the cases (3) (4) (6) (7) (8) (9) (10).  
From this small group, if untreated only 4-13% will 
develop localized serious infections including 2-3% 
or less that will develop meningitis (9) (15) (16).  
The other common SBIs include: sepsis, pneumo-
nia, meningitis, urinary tract infection (UTI), bacte-
rial enteritis and bone and soft tissue infections.  The 
vast majority of children with the above mentioned 
infections, specifi cally with bacterial meningitis, 
will defi nitely display some clinical symptoms and 
signs that will automatically exclude them from the 
“well appearing” group.  

Impact of Universal Immunization with Conju-
gated Pneumococcal Vaccine

 In the year 2000, the Advisory Council for 
Immunization Practices (ACIP) and the American 
Academy of Pediatrics (AAP) recommended the 
universal immunization with Heptavalent Pneumo-
coccal Conjugated Vaccine PCV-7 (Prevnar, Wyeth 
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should be obtained, preferably by bladder catheter-
ization or suprapubic aspirate, because quantitative 
urine culture is the gold standard for the defi nite di-
agnosis of UTI (26).  In these cases and awaiting 
culture results, it is recommended to treat empiri-
cally with antibiotics (26) (29).

Usefulness of CBCs and Blood Cultures
 There is signifi cant controversy on the role 
of blood testing when evaluating a well appearing 
child with fever.  Bacterial cultures are the gold 
standard to diagnose bacterial infections in sterile 
sites/body fl uids.  Its main disadvantages are that 
for the fi nal growth of real pathogens, fi nal results 
are available in 95% of the samples at 48 hours and 
99.7% at 72 hours.  Furthermore, inappropriate col-
lection technique can lead to the growth of bacterial 
contaminants in up to 2/3 of the positive specimens 
(30).  
 Based on the currently available data, order-
ing blood cultures in well appearing febrile children 
above 3 months will result in unnecessary testing 
of more than 99% of children with less serious ill-
nesses i.e. viral infections.  The clinical, ethical and 
fi nancial implications make this practice currently 
not recommended.
 The most commonly used test in clinical 
medicine is the complete blood count (CBC).  Per-
tinent to this topic is the analysis of the white blood 
cell population (WBC): total and differential counts 
of segmented and band cells, absolute neutrophil 
count (ANC) and others.  It has been shown that 
there is an increased incidence of bacteremia with 
increasing white blood cell counts (3) (7), but the in-
terpretation of elevated WBCs using “leukocytosis” 
defi ned as counts above 15,000/mm3 can be deceiv-
ing: the sensitivity of this fi nding is 80 to 86% and 
the specifi city is 69-77% (3) (7) (31) (32).  Let us 
assume for didactic purposes, a sensitivity of 85% 
and a specifi city of 75%: in a hypothetical, prospec-
tive cohort, 15 out of 100 bacteremic patients will 
have a normal (< 15,000/mm3). .Likewise, 25 out of 
100 non bacteremic patients will have leukocytosis 
above this cutoff value.  
 Similar analyses are applicable to other 

calculated parameters derived from the differential 
counts.  It has been suggested that “left shift”, repre-
sented by an elevated ANC (segmented neutrophils 
and bands) is somehow more predictive, but only 
8% of children with ANC above 10,000/mm3 will 
have “occult bacteremia” (3).  Extensive review of 
the literature has shown that the clinical folklore of 
the bands persists, despite clear evidence that the 
band count shows poor and variable sensitivities 
and specifi cities as a laboratory screening test for 
bacterial infections (33) (34).  
 Finally, a well designed cost-effective anal-
ysis on management of febrile children using “cases 
of meningitis prevented” and “death” as negative 
outcomes has concluded that if the rate of pneumo-
coccal bacteremia decreases below 0.5% (current 
rates achieved after PCV-7), the strategies using 
empiric testing like CBC and blood cultures and 
empiric treatment with antibiotics should be elimi-
nated.  At these very low rates of bacteremia, a high 
risk population may be selected at minimal addi-
tional cost and complications using solely “clinical 
judgment” (5). 
In summary, currently available data suggests that 
there is no way to prospectively identify children 
with SBIs at the time of the initial exam based on 
specifi c test results or combination of tests from 
blood samples (29).  The above mentioned facts 
suggest that the widespread use of CBCs in febrile 
children is a questionable practice in the attempt to 
identify accurately the subset of children that will 
undergo further testing i.e. bacterial cultures or re-
ceive empiric antibiotics.

Effect of Empiric Antibiotic Treatment
 in Outcomes

When assessing febrile children, the ultimate goal 
of the practitioner is to prevent undesirable nega-
tive outcomes like the development of “focal” in-
fections i.e. pneumonia, bone and soft tissue infec-
tions, persistent bacteremia, and less frequently, but 
more concerning, the occurrence of meningitis or 
death.  Few large, retrospective studies on this topic 
were conducted before the PCV-7 era.  In one study, 
febrile children discharged from the ER without 
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antibiotic treatment who were found to have posi-
tive blood cultures, were followed at 24 hours.  The 
authors reported that 19% of them had persistent 
bacteremia, 13% had new focal infections and 2.2% 
had meningitis (15).  Another study showed that if 
untreated, occult bacteremia can lead to 9.7% of se-
rious infections and 2.7% of cases with meningitis 
(35).  
 The effect of oral or parenteral antibiotics 
in febrile children without source on the above men-
tioned outcomes have been extensively researched.  
In a large, prospective, multicenter study in 10 ter-
tiary Children’s Hospitals completed in the early 
1990s, febrile children were randomized to receive 
either Ceftriaxone IM or PO Amoxicillin and fol-
lowed at 24 hours.  The incidence of “defi nite” of 
“probable” infections was 3% in the Ceftriaxone 
group and 6.5% in the “Amoxil” group.  The in-
cidence of meningitis was 2% in the Ceftriaxone 
group and 3.2% in the Amoxil group; in either case 
the differences were not statistically signifi cant.  
The authors concluded that when compared to oral 
Amoxicillin, Ceftriaxone did not signifi cantly re-
duce the likelihood of developing neither focal in-
fections nor meningitis in this subset of children (9). 
In addition, multiple studies conducted in the pre 
PCV-7 era, strongly suggest that the use of empiric 
antibiotics, either oral or parenteral, may reduce the 
development of new focal infections, but have failed 
to show signifi cant advantage of Ceftriaxone versus 
oral antibiotics in preventing new SBIs, specifi cally 
meningitis (8), (9) (10) (15) (16) (35).

Conclusion
 In the era following universal immuniza-
tion with PCV-7, it seems reasonable to have a more 
liberal approach to the well appearing child 3-36 
months of age with fever above 39°C and the deci-
sion making process should be based predominantly 
on the use of “clinical judgment”.

The Use of Clinical Judgment
 If the fully immunized child looks well and 
“non toxic” at the time of the visit, then the patient 
should be considered at low risk of having bacte-

remia and other SBIs and should receive only anti-
pyretics and parental education on “fever”.  Neither 
testing nor empiric antibiotics are recommended.  
Follow up in the next 24 hours either by phone, e-
mail or preferably direct physician observation is 
mandated. 
 The routine request of CBC seems ingrained 
in clinical practice but interpretation of the results are 
frequently overestimated as a screening test for the 
diagnosis of bacterial infections.  Additionally, there 
should be no role for the empiric use of Ceftriaxone 
in well appearing children with fever, taking into con-
sideration that neither oral antibiotics nor Ceftriaxone 
seems to prevent bacterial meningitis in this subset 
of children.   If a hesitant clinician is concerned with 
the development of new focal infections, the empiric 
use of oral Amoxicillin at 80-90 mg/kg/day in two 
divided doses seems an excellent choice.
 Due to the higher prevalence of UTI in this 
age group, a variant to this recommendation will be 
to obtain an enhanced UA and/or urine dipstick in 
Caucasian females less than 2 years or uncircum-
cised males with fever above 39°C for more than 
24 hours.  If any of those rapid tests are suspicious 
of UTI, then a urine culture should be obtained and 
outpatient management with oral antibiotics started 
i.e. third generation Cephalosporins.  The use of par-
enteral Cephalosporins is reserved for children who 
look ill, have vomiting, or do not tolerate the oral 
route.  
 The above approach can be characterized as 
the practice of “evidence based medicine”, modifi ed 
for the individual patient, the clinician’s expertise, 
and the conscientious, explicit, and judicious use of 
the current and changing “best evidence” found in 
the medical literature.  Like all recommendations, 
these need to be carefully validated with prospective 
studies before fi nal conclusions may be drawn as to 
its safety and cost effectiveness.

Future Developments
 The practicing clinician should be aware that 
nasopharyngeal colonization and further develop-
ment of invasive diseases by non-vaccine serotypes 
of Streptococcus pneumoniae (11, 15, 19A and 29) 
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seem to be on the rise (23) (36).  Local and national 
surveillance systems should carefully monitor the 
epidemiologic changes of invasive pneumococcal 
disease to identify potential serotypes to be included 
in future multi-valent conjugated vaccines.
 Future development in the fi eld of labora-
tory medicine should lead to more rapid and reliable 
tests than the CBC.  For example, using currently 
available fl ow-cytometry techniques, it is possible 
without extra cost, to quantify morphologic changes 
in the white blood cell population including mean 
white blood cell volume, conductivity to radio fre-
quency current and the refl ection of the ultraviolet 
light (37). 
 A few studies in the adult population with 
sepsis have shown promising results when using 
those parameters as a tool to identify serious infec-

tions in adults (38).  Furthermore, rapid analysis 
of infl ammatory substances like C-reactive protein 
(CRP), procalcitonin, infl ammatory cytokine levels 
(IL-1, IL-6, and IL-10) (39) (40), as well as rapid 
analysis of WBCs expression of surface antigens 
like CD 14 and CD16 (33) (41) could provide ad-
ditional tools for early identifi cation of sepsis and 
bacteremia.  Finally, rapid detection of specifi c bac-
terial DNA sequences by using PCR amplifi cation 
and microarrays technologies could become com-
mercially available in the future. 
 Nevertheless, regardless of the future devel-
opments of laboratory medicine, there is no substitute 
for the continuous improvement and refi nement of our 
clinical skills and judgment.  These are the primary and 
most important diagnostic tools when evaluating chil-
dren with fever in practicing clinical pediatrics.
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1. The most accepted defi nition of “fever” in pediatric medicine is:
 a. 101° F obtained in the axilla
 b. 100.4° F measured by rectal thermometry
 c. 99.4° F measured in the axilla
 d. 100° F measured in the rectum

2. Regarding body temperature reading, select the incorrect answer: 
 a.  Discrepancies between axillary and rectal temperature are more pronounced if measured with electronic  
  thermometers.
 b. The rectal measurements can accurately predict the temperature in the pulmonary artery (core temperature).
 c. Bundling infants increase both rectal and axillary temperature reading.
 d. “Subjective fever”, referred by parents has good sensitivity and should be taken seriously when consider 
  ing a child “febrile”.
 e. Discrepancies between rectal and axillary temperatures are less pronounced in infants and young children.

3. The following are proven results after universal immunization with Conjugated Pneumococcal Vaccine  
    (PCV-7) in the USA.
 a. Overall decrease of the incidence of bacteremia below 1% in immunized infants.
 b. Decrease of the incidence of Pneumococcal bacteremia below 0.5% in immunized infants.
 c. Decrease of the incidence of invasive Pneumococcal diseases both in immunized and non immunized  
  individuals (“Herd immunity”) caused by serotypes included in the vaccine.
 d. Increase in the incidence of nasopharyngeal colonization and invasive diseases due to some serotypes  
  not included in the vaccines.
 e. All of the above.

4. Regarding the interpretation of CBC and blood cultures when assessing febrile children:
 a. They are indicated in the majority of infants and young children with fever without source.
 b. Leukocytosis above 15,000WBC/mm3 can accurately predict the presence of serious bacterial infections  
  due to its very high specifi city.
 c. The presence of “bandemia” and “left shift” have excellent sensitivities, specifi city and positive predictive  
  value for the diagnosis of serious bacterial infections.
 d. Blood and sterile sites cultures are currently the gold standard for the diagnosis of serious bacterial infec 
  tions but they are not routinely indicated in well appearing infants and children.
 e. The growth of bacterial contaminants in the blood culture is a rare event reported in less than 10% of all  
  “positive” cultures.

5. Regarding the use of empiric antibiotics in well-appearing infants/children without source.
 a. Both oral Amoxicillin and parenteral Ceftriaxone seem to decrease the further development of seeded  
  bacterial infections but not the development of bacterial meningitis.
 b. Parenteral Ceftriaxone seems to reduce the likelihood of further development of bacterial meningitis.
 c. They are routinely indicated when the fever is above 39° C after CBC and blood cultures were obtained.
 d. All of the above.

226        International Pediatrics/Vol. 21/No. 4/2006 www.int-pediatrics.org    



CME Article

Management of Febrile Children 3-36 Months of Age

CME PROGRAM PAYMENT INFORMATION

All responses must be prepaid with a credit card only: $15 per exam

Credit Card Type     
  American Express
 MasterCard
 Visa

Each participant will receive a confi dential report of his or her results and  the correct answer to each question. Participants who 
successfully complete the exam will receive a letter stating achievement of CME credit.

CUSTOMER INFORMATION

_________________________________________________________________
NAME
_________________________________________________________________
MAILING ADDRESS
_________________________________________________________________
CITY     STATE/PROVINCE   ZIP/POSTAL CODE
_________________________________________________________________
COUNTRY (IF OUTSIDE UNITED STATES)
_________________________________________________________________
E-MAIL ADDRESS
_________________________________________________________________
MEDICAL SPECIALTY

PROGRAM/EXAMINATION EVALUATION

1. Were the stated program objectives successfully met?

A. Yes
B. No
C. Partially (please explain) 

2. Were the selected article and related questions relevant to your practice?

A. Yes
B. No (please explain) 

3. Do you anticipate that participation in this program will result in any behavioral change in your delivery of patient 
care?

A. Yes (please indicate the behavioral change that you anticipate)
B. No

Please fax the completed forms to (305) 663-8446 or mail to International Pediatrics Quarterly CME Program, Miami 
Children’s Hospital, 3100 SW 62nd Avenue, Miami, FL 33155 (USA). All responses must be prepaid.

 International Pediatrics/Vol. 21/No. 4/2006       227www.int-pediatrics.org    



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 7.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


