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Resumo

Nos ultimos anos tem sido descrita, no mundo oci-
dental, uma redugio da incidéncia da pneumonia
aguda da comunidade (PAC) nas criangas, parodoxal-
mente associada a maior gravidade dos casos interna-
dos. O presente estudo pretendeu caracterizar os ca-
sos de PAC internados e compard-los com um estudo
anterior a 2001.

Recolhemos dados referentes a 63 internamentos, duran-
te seis meses. Houve predominio do grupo dos 0-2 anos.
Na radiografia tordcica, em 58 casos (92,1%) detectou-se
condensagio/atelectasia e em 17 (27,0%) derrame pleu-

Abstract

The past few years have seen a decline in community
acquired pneumonia (CAP) in children in the wes-
tern world, although this has gone hand-in-hand
with more serious cases needing hospital admission.
Our study characterises cases of CAP admitted to
hospital and compares this data with a 2001 study.
We collected data on 63 admissions over a six-month
period. The majority were aged 0-2 years old. Chest
X-ray showed consolidation/atelectasy in 58 (92.1%)
and pleural effusion (PE) in 17 (27.0%), of which 11
were empyema (17.4% of all admissions). The bacte-
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ral (DP). Onze dos DP corresponderam a empiema
(17,4% dos internamentos). Isolou-se agente bacteriano
em cinco casos: Streptococcus pyogenes (dois, liquido pleu-
ral), Streptococcus pneumoniae (dois, hemocultura) e Hae-
mophilus influenzae (um, hemocultura). Foi prescrita
antibioticoterapia em 61 (96,8%) criangas. A duragio
mediana de internamento foi de cinco dias. Constatou-
-se, nos casos de DD, idade superior, maior duragio de
febre, proteina C reactiva mais alta e maior duragio de
internamento e de antibioticoterapia endovenosa. Com-
parativamente com o estudo anterior, constatou-se haver
maior gravidade dos casos internados, traduzida por
maior incidéncia de DP e empiema; paradoxalmente,
registou-se menor dura¢io da febre em meio hospitalar e
menor duragio do internamento. No estudo actual hou-
ve menor prescri¢ao antibidtica prévia a admissao e maior
prescrigio de ampicilina durante o internamento.

Na literatura, a maior gravidade das pneumonias in-
ternadas nos ultimos anos tem sido associada a emer-
géncia de serotipos mais agressivos de Stretococcus
pneumoniae nao integrados na vacina heptavalente,
assumindo interesse crescente a introdugio de vacinas
que os incluam. As pneumonias complicadas devem
ser orientadas para centros de referéncia com expe-
riéncia no seu diagndstico e tratamento.

Rev Port Pneumol 2010; XVI (2): 287-305

Palavras-chave: Pneumonia, internamento, empie-
ma, vacina, Streptococcus pneuwmoniae.

Introducéio

rial agent was isolated in five cases: Streptococcus pyo-
genes (two, pleural fluid), Streprococcus pneumoniae
(two, blood culture) and Haemophilus influenzae
(one, blood culture). Sixty-one children (96.8%)
were prescribed antibiotherapy. The median length of
hospital stay was five days. Patients with PE were
older, had a longer course of fever, higher inflamma-
tory parameters, longer hospital stay and longer
course of iv antibiotics. Compared to the prior study
we found greater severity of CAP, with higher preva-
lence of PE and empyema. Nevertheless there was a
shorter course of fever during hospital stay and shor-
ter hospital stay. We also noticed less antibiotic pres-
cription prior to admission and greater prescription
of ampicillin during hospital stay.

In the literature, the higher severity of CAP has been
partially attributed to the emergence of more aggres-
sive serotypes of Stretococcus pneumoniae not included
in the heptavalent vaccine. There is therefore a grea-
ter interest in new vaccines containing them. Com-
plicated CAP should be referred to centres specialis-
ing in its diagnosis and management.

Rev Port Pneumol 2010; XVI (2): 287-305

Key-words: Pneumonia, hospital admission, empye-
ma, vaccine, Streptococcus pneumoniae.
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A pneumonia aguda da comunidade (PAC)
continua a ser nos dias correntes causa impor-
tante de morbilidade e mortalidade no grupo
pedidtrico, sobretudo nos  paises
industrializados'®. A incidéncia real ¢ dificil

nao
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Acute community acquired pneumonia
(CAP) is still a leading cause of morbidity
and mortality in paediatric patients, parti-
cularly in the western world'. The true rate
is hard to determine as the greater part of
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de avaliar, uma vez que a maior parte dos da-
dos epidemiolégicos disponiveis provém de
estudos limitados a populagoes de criangas
diagnosticadas e tratadas em meio hospitalar'.
Em estudos anteriores, a incidéncia da PAC
nos paises industrializados ¢ avaliada entre 1 a
40 casos/1000 criangas/ano!3%!4, com uma
diminui¢ao nos ultimos anos que tem sido
atribuida a introdugio da vacina pneumocé-
cica heptavalente (PnV)!!111518, Foi demons-
trada eficdcia da PnV na reducio da incidén-
cia de pneumonia em 23% nos dois primeiros
anos de vida e 32% no primeiro ano'.

A decisio terapéutica fundamenta-se na pre-
suncio da etiologia da pneumonia (bacteriana
versus viral). A determinagao etioldgica ¢, no
entanto, dificil quando baseada somente em
critérios clinicos, epidemiolégicos, radioldgi-
cos e analiticos!?®1619 cada um com baixa
especificidade diagnéstica, pelo que tém sido
descritos modelos preditivos de etiologia
combinando vérios destes parimetros®!!. O
agente etiolégico nio ¢ identificado em cerca
de 50% dos casos de PAC internadas!-1416:19,
o que pode ser explicado pela baixa rentabili-
dade diagnédstica dos exames culturais nao
invasivos. Estudos epidemioldgicos indicam
que o Streptococcus pneumoniae continua a ser
o principal agente etiolégico das PAC no gru-
po pedidtrico>!1¢28, A emergéncia de estirpes
do agente resistentes a penicilina e cefalospo-
rinas nos dltimos anos®>1317:2023242632 tem
merecido a preocupagio de clinicos e micro-
biologistas. Estudos efectuados em Portugal
apontam, em oposi¢ao, para uma diminui¢ao
da prevaléncia de estirpes resistentes a penici-
lina isoladas no grupo pedidtrico, coincidente
com a introduc¢io da PnV3334

Apesar da redugio da incidéncia das PAC, o
nimero de internamentos tem aumenta-
do*'?, sendo descritos casos com maior gravi-
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the available epidemiological data come
from studies undertaken in populations of
children diagnosed and managed in hospi-
tals'. Earlier studies show a rate of CAP in
western countries of 1-40 cases/1 000 chil-
dren/year'>*1, with a drop seen in recent
years which has been attributed to the intro-
duction of the heptavalent pneumococcal
vaccine (PnV)101L1518. PnV’s efficacy has
been shown in the 23% reduction in the
rate of pneumonia in the two first years of
life and 32% in the first year'.

Treatment decisions are based on the pneu-
monia’s presumed aetiology (bacterial versus
viral). Yet it is hard to determine the aetio-
logy based solely on clinical, epidemiologi-
cal, radiology or analysis criteria3¢1619, as
each has a low diagnostic specificity. This
being the case, predictive aetiology models
combining several of these parameters have
been described in the literature®!'. The
aetiological agent remains unidentified in
around 50% of hospital CAP cases*!416:19,
a fact which may be explained by the low
diagnostic yield of noninvasive culture
exams. Epidemiological studies show that
Streptococcus pneumoniae is still the leading
aetiological agent in CAP in children®!!1628,
The emergence of penicillin and cepha-
losporin resistant strains over the last few
years13:17:2023.2426:32 jg ynderstandably wor-
rying physicians and microbiologists. Stu-
dies undertaken in Portugal show the op-
posite, a drop in the rate of penicillin
resistant strains isolated in children, coin-
ciding with the introduction of PnV?3*34 .
Despite the reduced CAP rate, there has
been an increased amount of hospital
admissions®!°, with more serious cases
with a greater amount of associated
complications seen®!0:13:21.28.3540 There is

PNEUMOLOGIA
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dade e maior incidéncia de complicagoes
associadas®!01321:2835-40 " A explicagdo para a
maior gravidade das pneumonias internadas
nio estd determinada®?$%, nao parecendo ha-
ver relagao com a ocorréncia de microrganis-
mos resistentes A antibioticoterapia®1321:28:40,
O aumento em prevaléncia de estirpes agres-
sivas de Streptococcus pnewmoniae no grupo
pedidtrico ndo contempladas na PnV desde a
introdugio da mesma — sustentada em vdrios
estudos, incluindo alguns efectuados em Por-
tugal**4'— tem sido postulada como hipétese
explicativa!®74042 carecendo ainda de estu-
dos multicéntricos dirigidos.

O presente estudo pretendeu caracterizar os ca-
sos de PAC internados numa unidade de pneu-
mologia pedidtrica de um hospital tercidrio e a
comparacio dos dados com aqueles referentes
a um estudo desenvolvido da mesma unidade
num tempo anterior ao ano de 2001".

Doentes e métodos

Foi conduzido um estudo retrospectivo trans-
versal de andlise dos processos clinicos de
criangas internadas na Unidade de Pneumo-
logia Pedidtrica do hospital tercidrio Santa
Maria, Centro Hospitalar Lisboa Norte, com
o diagnéstico de PAC, durante um periodo de
6 meses (Outubro de 2007 a Marco de 2008).
Foram excluidas do estudo criangas com
doengas neuromusculares e fibrose quistica.
Definimos PAC como a ocorréncia de febre
e/ou sintomas e sinais agudos do tracto res-
piratério inferior associados a infiltrados pa-
renquimatosos na radiografia do térax, sen-
do o diagndstico feito nas primeiras 48 horas
de internamento e na auséncia de interna-
mento nos 7 dias prévios. Considerdmos o
diagndstico de empiema na presenca de der-
rame pleural (DP) com pH inferiora 7,21 ¢/

as yet no explanation for the increased
severity of pneumonia cases admitted to
hospital®?$3%; it does not seem to be re-
lated to the presence of antibiotherapy
resistant microorganisms®1321:2840, Ap
increased rate in children of more ag-
gressive serotypes of Stretococcus pneu-
moniae not included in the PnV since its
introduction has been seen in several
studies, including some performed in
Portugal®*4! and has been suggested as a
likely explanation!®374%42 There is, how-
ever, a lack of focused multicentre stu-
dies in this area.

Our study characterises cases of CAP ad-
mitted to a hospital’s Paediatric Pulmonolgy
Unit and compares this data with a 2001
study conducted in the same unit'.

Patients and methods

We undertook a retrospective cross-sectio-
nal analysis of the clinical files of children
admitted to the Paediatric Pulmonolgy Unit
of the Hospital Santa Maria, Centro Hospi-
talar Lisboa Norte with CAP over a six
month period (October 2007-March 2008).
We excluded children with neuromuscular
diseases and cystic fibrosis.

We defined CAP as fever and/or acute
symptoms and signs of the lower respirato-
ry tract associated to parenchymatous infil-
trates in the chest X-ray, with the diagnosis
made within 48 hours of hospital admis-
sion and with no hospital stay in the pre-
ceding seven days. We assumed a diagnosis
of empyema when there was pleural effu-
sion (PE) with pH below 7.21 and/or isola-
tion of the bacteriological agent and/or the
formation of septa and loculations seen in
chest echography. CAP was considered

PORTUGUESA DE PNEUMOLOGIA
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/ou isolamento de agente bacterioldgico e/
/ou formagao de septos e loculacoes visuali-
zados por ecografia tordcica. Considerou-se
PAC complicada quando na presenca de ab-
cesso, necrotizagao ou DP.

Recolhemos os dados dos processos clinicos
referentes a demografia, comorbilidades, an-
tecedentes familiares, clinica, exames labora-
toriais, imagem, terapéutica e evolugio.
Foram considerados para anélise comparati-
va com o presente estudo os dados incluidos
no estudo efectuado em criangas com diag-
néstico de PAC internadas na mesma uni-
dade hospitalar, durante o periodo de Janei-
ro de 1996 a Dezembro de 2000

A andlise estatistica foi conduzida com re-
curso ao programa SPSS 15© para o Win-
dows. As varidveis continuas foram analisa-
das recorrendo aos testes t, Mann-Whitney
U, One Way ANOVA e teste de Kruskal-
-Wallis. Para a andlise das varidveis categdri-
cas foram utilizados os testes ) e teste exac-
to de Fisher. Todos os testes foram efectuados
com duas caudas, sendo considerado como
estatisticamente significativo um valor de

p<0,05.

Resultados

Foram analisados os processos clinicos de 63
criancas internadas com o diagnéstico de PAC
e cumprindo os critérios de inclusao, corres-
pondente a 22% do total de internamentos na
unidade durante o periodo de seis meses. Des-
tas criangas, 30 (47,6%) eram do sexo masculi-
no e 33 (52,4%) do sexo feminino. A idade
variou entre um més e 12 anos, com mediana
de 24 meses. De acordo com o grupo etdrio, 32
(50,8%) tinham entre 0-2 anos, 17 (27,0%)
2-4 anos, 9 (14,3%) 4-6 anos, 1 (1,6%) 6-8
anos, 0 8-10 anos e 4 (6,3%) > 10 anos.
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complicated when there was abscess, necro-
tisation or PE.

We collected data from the clinical files on
demographics, comorbidities, family histo-
ry, clinical picture, laboratory tests, imag-
ing, treatment and evolution.

Data from the previous study into children
with PAC admitted to the same unit be-
tween January 1996 and December 2000
were used in a comparative analysis with
our study.

We used the Windows SPSS 15© software
program for statistical analysis. The conti-
nuous variables were analysed using the Stu-
dent T, Mann-Whitney U, One Way ANO-
VA and Kruskal-Wallis tests. We used the
chi squared and Fisher exact test to analyse
the categorical variables. All the tests were
two-tailed, with a p<0.05 value considered
statistically significant.

Results

We collected data on 63 paediatric admis-
sions diagnosed with CAP which met the
inclusion criteria; 22% of all admissions to
the unit over the six month period. Thirty
(47.6%) were male and 33 (52.4%) female,
aged one month-12 years, median age 24
months. In line with the age group, 32
(50.8%) were aged 0-2 years, 17 (27.0%)
2-4 years, 9 (14.3%) 4-6 years, 1 (1.6%)
6-8 years, 0 8-10 years and 4 (6.3%) > 10
years.

Two cases (3.2%) had a family history of
lung disease and 16 (25.4%) of allergy. In
thirty-four cases the parents’ smoking habits
were known; 14 (41.2%) were smokers and
20 (58.9%) nonsmokers. Eight children
(12.7%) had a history of lung disease; two
recurrent wheeze, one asthma and one bron-

Vol XVI N.°2 Marco/Abril 2010
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Quanto aos antecedentes familiares, em
dois casos (3,2%) havia histéria de doenca
pulmonar e em 16 (25,4%) de atopia. Dos
34 casos em que eram conhecidos os hdbi-
tos tabdgicos dos progenitores, em 14
(41,2%) estavam presentes ¢ em 20
(58,9%) ausentes. Relativamente aos ante-
cedentes pessoais patoldgicos investigados,
oito criangas (12,7%) tinham histéria de
doenga pulmonar: duas de sibilancia recor-
rente, uma de asma e uma de bronquiecta-
sias. Duas (3,2%) tinham imunodeficién-
cia confirmada ou suspeitada. Obteve-se
informacio acerca do estado vacinal com
PnV em 19 criangas, tendo sido efectuada
em 13 (68,4%).

Todas as criancgas internadas tiveram febre
no curso da doenca, com uma dura¢io me-
diana de 4 dias (1-21). A duracio mediana
de febre antes da admissao foi de dois dias
(1-15) e durante o internamento de um dia
(0-20). Em 40 criancas (63,5%) houve re-
gisto de sinais de dificuldade respiratéria.
Todas as criangas efectuaram radiografia do
térax na admissio. Em 58 casos (92,1%)
verificou-se padrao de condensagao/atelec-
tasia, em 17 (27,0%) DP e em um (1,6%)
imagem de necrotiza¢io. A avalia¢do ima-
gioldgica e/ou analitica confirmou tratarem-
-se de empiemas 11 dos 17 DP (17,5% dos
internamentos).

A avaliagao analitica na admissao hospitalar
revelou leucécitos >15 000x106/L em 41
(65,1%) dos casos, com valor médio (+DP)
de 24 623,1 + 7958,2x10°/L. Uma crianca
apresentava leucopenia (3900x10°/L). O va-
lor mediano de proteina C reactiva (mg/dL)
foi de 16,3 (minimo 0,7; m4ximo 54,3), sen-
do em 44 criangas (69,9%) superior a cinco.
Foi isolado agente bacteriano em cinco ca-
sos (7,9%), trés dos quais em hemocultura

chiectasias. Two children (3.2%) had con-
firmed or suspected immunodeficiency. We
obtained information on the PnV vaccine
status in 19 children; it had been performed
in 13 (68.4%).

All the children admitted to hospital had
fever during their disease course for a me-
dian length of 4 days (1-21). Median
length of fever prior to admission was two
days (1-15) and median length of hospital
stay was one day (0-20). Forty children
(63.5%) had recorded signs of respiratory
difficulty.

All the children had a chest X-ray on admis-
sion. Chest X-ray showed consolidation/ate-
lectasy in 58 (92.1%) and pleural effusion
(PE) in 17 (27.0%), of which 11 were em-
pyema (17.4% of all admissions). There was
one (1.6%) image showing necrotisation.
Laboratory analysis on hospital admission
showed leucocytes >15 000x10°/L in 41
(65.1%) of cases, with mean value (+SD)
24 623.1 + 7958.2x10%/L. One child pre-
sented leucopoenia (3900x10°/L). Median
value of C-reactive protein (mg/dL) was
16.3 (minimum 0.7; maximum 54.3), with
44 of these children (69.9%) aged over
five.

The bacterial agent was isolated in five ca-
ses (7.9%), three of which were in blood
culture (two Streptococcus pneumoniae and
one Haemophilus influenzae), diagnostic
yield 5.8%, and two in pleural fluid (Szrep-
tococcus pyogenes), diagnostic yield 11.8%.
The two children with Streprococcus pneu-
moniae infection were following a vaccina-
tion programme which included complete
PnV, making serogrouping of the agents
impossible.

Nine children (14.3%) were under antibio-

therapy prior to hospital admission, median
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(dois Streptococcus pnewmoniae e um Hae-
mophilus influenzae) e dois no liquido pleu-
ral (Streptococcus pyogenes). A rentabilidade
diagndstica do exame cultural do liquido
pleural foi de 11,8% e a da hemocultura de
5,8%. As duas criancas com infeccio por
Streptococcus pneumoniae tinham esquema
vacinal com PnV completo, nao tendo sido
possivel a serogrupagem dos agentes.

Em nove criancas (14,3%) tinha sido institui-
da antibioticoterapia antes da admissdo, com
uma duracio mediana de cinco dias. Duran-
te o internamento foi prescrito antibidtico
em 61 (96,8%) casos, com duracio mediana
de quatro dias por via endovenosa. Foi pres-
crito na admissao o seguinte esquema antibié-
tico: ampicilina em 47 (77,0%) casos, amo-
xicilina e 4cido clavulinico em sete (11,5%),
ceftriaxone em quatro (6,6%), cefuroxima
em um (1,6%) e eritromicina noutro (1,6%).
Em 11 criangas (17,5%) o esquema de anti-
bioticoterapia foi alterado durante o interna-
mento. Vinte e sete (42,9%) necessitaram de
oxigenioterapia, com uma duragio mediana
de cinco dias. Duas (3,2%) foram submeti-
das a ventilagio mecinica, com duragio me-
diana de cinco dias.

O internamento teve uma dura¢io mediana
de cinco dias (1-25).

Foi isolado agente (Streptococcus pyogenes) no
liquido pleural em dois dos 11 casos de em-
piema. Dos restantes nove em que ndo foi
isolado agente, quatro tinham antibioticote-
rapia instituida previamente. O empiema foi
abordado com atitude expectante (sem inter-
vencio) em um caso (9,1%), com colocagio
de dreno tordcico em trés (27,3%), instilacio
de agente fibrinolitico (estreptocinase) em
dois (18,2%) e cirurgia (toracoscopia ou to-
racotomia) em cinco (45,4%). A duracio
mediana de febre durante o internamento, de
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length of treatment five days. During hospi-
tal stay antibiotherapy was prescribed in 61
(96.8%) cases, with median length four
days using the iv route of administration.
The following antibiotic regime was pres-
cribed during admission: ampicillin in 47
(77.0%) cases, amoxicillin and clavulanic
acid in seven (11.5%), ceftriaxon in four
(6.6%), cefuroxime in one (1.6%) and
erythromycin in one (1.6%). The antibio-
therapy regime was changed during hospital
stay in 11 children (17.5%). Twenty-seven
(42.9%) needed oxygen therapy, with me-
dian length five days. Two children (3.2%)
were put on mechanical ventilation, with
median length five days.

There was a median length of hospital stay
of five days (1-25).

The agent (Streptococcus pyogenes) was iso-
lated in the pleural fluid in two of the 11
empyema cases, but not in the remaining
nine. Four of these nine were already on
antibiotherapy. Empyema was managed
by a watching brief with no treatment/
procedure prescribed in one case (9.1%),
by chest drain in three (27.3%), by pres-
cribing a fibrinolytic agent (streptokinase)
in two (18.2%) and by surgery (thoracos-
copy or thoracotomy) in five (45.4%).
The median length of fever during hospi-
tal stay in line with management was
watching brief, eight days, chest drain,
three, fibrinolytic agents 5.5 and surgery
six. The median length of hospital stay in
line with management was watching brief
13 days, chest drain 11, fibrinolytic agents
10.5 and surgery 23.

Comparative statistical analysis of PE us.
non-PE cases (Table I) showed that children
in the PE group were older (p<0.001).
While children with PE had a longer course
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acordo com abordagem, foi a seguinte: atitu-
de expectante oito dias, dreno tordcico trés
dias, fibrinoliticos 5,5 dias e intervencio ci-
rurgica seis dias. A duragdo mediana do in-
ternamento, em relacio 4 mesma varidvel,
foi: atitude expectante 13 dias, dreno tordci-
co 11, fibrinoliticos 10,5 e intervencio cirtr-
gica 23.

A anilise estatistica comparativa dos casos de
DP com aqueles sem DP (Quadro I) demons-
trou idade superior das criancas no primeiro
grupo (p<0,001). As criangas com DP tive-
ram maior duracio de febre no curso da
doenga (p<0,001) e durante o internamento
(p<0,001), nio havendo diferenca estatistica-
mente significativa para a maior duracio de
febre antes da admissao (p=0,135). No grupo
com DP houve maior frequéncia de institui-
¢ao de antibioticoterapia prévia & admissio,
apesar de a diferenca nao atingir significado
estatistico (p=0,052). O valor de proteina C
reactiva foi superior nas criangas com DP
(p<0,001); nao se observou diferenca signifi-
cativa para o nimero de leucécitos (p=0,600).
As criangas com DP tiveram maior duragio
do internamento (p<0,001) e maior duragio
de antibioticoterapia endovenosa (p<0,001).
Na comparagao estatistica entre o presente es-
tudo e o decorrido entre 1996-2000 (Qua-
dro II), nao foram encontradas diferencas na
distribuicio da idade ou no sexo das criangas.
No estudo prévio uma maior propor¢io de
criangas cumpria antibioticoterapia na altura
da admissao (p=0,008). A ocorréncia de febre
foi mais prevalente na actualidade (p=0,018).
Relativamente & radiografia tordcica efectuada
na admissio, a propor¢ao de criancas com si-
nais de condensacio/atelectasia e de DP foi
estatisticamente superior no estudo actual
(p=0,013 e p<0,001, respectivamente). A in-
cidéncia de empiema foi também significati-

of fever during the course of disease
(p<0.001) and hospital stay (p<0.001),
there was no statistically significant diffe-
rence in the greater length of fever prior to
hospital admission (p=0.135). There was a
greater prescription of antibiotherapy prior
to admission in the PE group; this diffe-
rence, however, did not attain statistical sig-
nificance (p=0.052). The C reactive protein
value was greater in the children with PE
(p<0.001) but there was no significant dif-
ference seen in the number of leucocytes
(p=0.606). The children with PE had a
greater length of hospital stay (p<0.001)
and greater length of iv antibiotherapy
(p<0.001).

The statistical comparison between this
study and the 1996-2000 study (Table II)
did not reveal any differences in the age
and gender distribution of the children. A
greater proportion of children in the earlier
study were on antibiotherapy at the time
of hospital admission (p=0.008). There
was a greater occurrence of fever in this
study (p=0.018). The chest X-ray per-
formed on admission showed a statistically
higher proportion of children with con-
solidation/atelectasy and PE in this study
(p=0.013 and p<0.001, in turn). We also
found a significantly higher rate of em-
pyema in this study (p<0.001). Laboratory
analysis revealed higher values of number
of leucocytes (p<0.001) and C reactive
protein (p=0.002) in this later study. There
were differences in the antibiotherapy re-
gimes in both studies. This current study
showed a greater prescription of ampicillin
(p<0.001) while the former a greater pres-
cription of amoxicillin and clavulanic acid
(p=0.003); there were, however, no diffe-
rences found in the prescription of macro-
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Quadro | - Comparacéo de dados clinicos entre criangas com derrame pleural e sem derrame pleural

Com derrame Sem derrame

pleural (n=17) pleural (n=46) valor de p
Idade, meses, mediana (variagao) 36 (5-144) 12 (1-60) <0,001
Duragdo total da febre, dias, mediana (variagao) 10 (1-21) 3(1-18) <0,001
Duracéo da febre antes do internamento, dias, mediana (variagéo) 4 (1-15) 2 (1-15) 0,135
Duracéo da febre durante o internamento, dias, mediana (variacéo) 5(0-20) 1(0-7) <0,001
Duracéo do internamento, dias, mediana (variagao) 12 (4-24) 4(1-13) <0,001
Duragao da antibioticoterapia endovenosa, dias, mediana (variagao) 11 (5-19) 3(0-14) <0,001
Antibioticoterapia prévia, n ( %) 5(29,4) 4(8,7) 0,052
- - . « 19303,5 20724,0
Leucocitos, x109/L, média (desvio-padrao) (10757.9) (9261,6) 0,606
Leucécitos >15 000, n (%) 11 (64,7) 34(73,9) 0,536
PCR, mg/dL, média (desvio-padréo) 32,3 (19,1) 14,3 (12,7) <0,001
Dificuldade respiratoria, n(%) 10 (58,8) 30 (65,2) 0,863
Ventilagdo mecanica, n (%) 0 2(4,3) 0,759
Table | - Comparison of clinical data of children with and without pleural effusion
With pleural No pleural P value
effusion (n=17)  effusion (n=46)
Age, months, median (range) 36 (5-144) 12 (1-60) <0.001
Total length of fever, days, median (range) 10 (1-21) 3(1-18) <0.001
Length of fever prior to admission, days, median (range) 4 (1-15) 2 (1-15) 0.135
Length of fever during hospital stay, days, median (range) 5 (0-20) 1(0-7) <0.001
Length of hospital stay, days, median (range) 12 (4-24) 4 (1-13) <0.001
Length of iv antibiotherapy, days, median (range) 11 (5-19) 3(0-14) <0.001
Prior antibiotherapy, n ( %) 5(29.4) 4(8.7) 0.052
Leucocytes, x109/L, mean (standard deviation) (1232?3) (290276214.6(; 0.606
Leucocytes >15 000, n (%) 11(64.7) 34 (73.9) 0.536
CRP, mg/dL, mean (standard deviation) 32.3 (19.1) 14.3 (12.7) <0.001
Respiratory difficulty, n (%) 10 (58.8) 30 (65.2) 0.863
Mechanical ventilation, n (%) 0 2 (4.3) 0.759

vamente mais alta na actualidade (p<0,001).
Na avaliacio analitica, foram constatados va-
lores superiores no presente trabalho em rela-
¢30 a0 ndmero de leucdcitos (p<0,001) e de
proteina C reactiva (p=0,002). O esquema de
antibioticoterapia instituido apresentou dife-
rengas entre os estudos, com prescri¢io mais
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lids or cephalosporins. Our current study
found a higher rate of isolation of bacteria;
this did not reach statistical significance,
however (p=0.167). The length of fever
during hospital stay and the length of the
stay itself were longer in the earlier study
(p=<0.001 for both analyses).
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Quadro Il - Comparagao de dados clinicos entre as criangas internadas no estudo actual com as internadas no estudo

decorrido entre 1996-2000'

Estudo
Es“;::;;t“a' 19962000  valordep
(n=310)

Idade, meses, mediana (variagao) 24 (1-144) 19 (0-244) 0,484
Febre, n (%) 63 (100) 279 (90,0) 0,018
Dificuldade respiratoria, n (%) 40 (63,5) 158 (51,0) 0,093
Antibiético prévio ao internamento, n (%) 9 (14,3) 99 (31,9) 0,008
Radiografia: condensagao/atelectasia, n (%) 58 (92,1) 240 (77,4) 0,013
Radiografia: derrame pleural, n (%) 17 (27,0) 30(9,7) <0,001
Empiema, n (%) 11 (17,5) 5(1,6) <0,001
Leucdcitos, x109/L, média (desvio-padréo) ?;9%%32; 2;03;?3285 <0,001
PCR, mg/dL, mediana (variagéo) 16,3 (0,7-54,3) 7,1 (0,1-57,9) 0,002
Isolamento bacteriano, n (%) 5(7,9) 10 (3,2) 0,167
Isolamento bacteriano em hemocultura, n (%) 3/52 (5,8) 4/189 (2,1) 0,356
Antibitico durante o internamento, n (%) 61(96,8) 293 (94,5) 0,656
Terapéutica com ampicilina, n (%) 47/61 (77,0)  132/293 (45,1) <0,001
Terapéutica com amoxicilina e &cido clavulanico, n (%) 7/61(11,5) 92/293 (31,4) 0,003
Terapéutica com macrolido, n (%) 1/61 (1,6) 16/293 (5,5) 0,347

Terapéutica com cefalosporina, n (%) 5/61 (8,2) 15/293 (5,1) 0,521

Duragéo da febre durante o internamento, dias, mediana (variagéo) 1(0-20) 2 (0-25) <0,001
Duragéo do internamento, dias, mediana (variagao) 5 (1-25) 7 (3-45) <0,001

Table Il - Comparison of clinical data in the children admitted to hospital in this study and the 1996-2000" study

Current study 1996-2000

(n=63) study (n=310) " Value
Age, months, median (range) 24 (1-144) 19 (0-244) 0.484
Fever, n (%) 63 (100) 279 (90.0) 0.018
Respiratory difficulty, n (%) 40 (63.5) 158 (51.0) 0.093
Antibiotics prior to admission, n (%) 9(14.3) 99 (31.9) 0.008
X-ray: condensation/atelectasy, n (%) 58 (92.1) 240 (77.4) 0.013
X-ray: pleural effusion, n (%) 17 (27.0) 30(9.7) <0.001
Empyema, n (%) 11(17.5) 5(1.6) <0.001
Leucocytes, x109/L, mean (standard deviation) (2;1965283.;) (197037882.52) <0.001
CRP, mg/dL, median (range) 16.3(0.7-54.3)  7.1(0.1-57.9) 0.002
Bacteria isolated, n (%) 5(7.9) 10 (3.2) 0.167
Bacteria isolated in blood culture, n (%) 3/52 (5.8) 4/189 (2.1) 0.356
Antibiotics during hospital stay, n (%) 61(96.8) 293 (94.5) 0.656
Management with ampicilin, n (%) 47161 (77.0) 132/293 (45.1) <0.001
Management with amoxicillin and clavulanic acid, n (%) 7/61 (11.5) 92/293 (31.4) 0.003
Management with macrolid, n (%) 1/61 (1.6) 16/293 (5.5) 0.347
Management with cephalosporin, n (%) 5/61 (8.2) 15/293 (5.1) 0.521
Length of fever during hospital stay, days, median (range) 1(0-20) 2 (0-25) <0.001
Length of hospital stay, days, median (range) 5 (1-25) 7 (3-45) <0.001
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frequente de ampicilina no actual (p<0,001) e
de amoxicilina e 4cido clavulanico no anterior
(p=0,003); nio foram encontradas diferencas
na prescri¢ao de macrélidos ou de cefalospori-
nas. Registou-se maior taxa de isolamento
bacteriano no presente estudo, embora sem
significAncia estatistica (p=0,167). A duragao
da febre durante o internamento e a duracio
do mesmo foram mais prolongadas no traba-
lho anterior (p<0,001 para ambas as andli-
ses).

Discusséio

O advento de novas vacinas nos paises in-
dustrializados, em concreto a introducio da
PnV (em muitos paises jd integrante do pla-
no nacional de vacinagio, em Portugal dis-
ponivel no mercado desde Junho de 2001),
tem condicionado altera¢bes na epidemio-
logia da PAC7'517:1833 com evidéncia de
tendéncia decrescente da doenca documen-
tada em virios estudos!'®!"1>18, Paradoxal-
mente, tem-se assistido a um aumento no
nimero de internamentos por pneumonia
em idade pedidtrica’!?, assim como a maior
gravidade dos casos internados, com maior
registo de complicagdes®!%1321:28:35-40 Perma-
nece por explicar a razdo para o aumento da
gravidade das pneumonias, postulando-se
causas hipotéticas inerentes ao hospedeiro,
ao agente ¢/ou ao ambiente>?$¥. Tem sido,
em parte, atribuido a uma alteragio nos se-
rotipos de Streptococcus pnewmoniae causa-
dores da doenca, com emergéncia de seroti-
pos mais agressivos (sobretudo os serotipos
1e3),naoincluidos na PnV17:21:28,33,35.57,40,41,43
Em Portugal foi j4 documentada em estudos
multicéntricos a alteragio na prevaléncia
dos serotipos do agente desde a introducio
da vacina, com aumento dos nio incluidos e
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Discussion

The advent of new vaccines in the deve-
loped world, particularly the introduction
of PnV (part of the national vaccination
programme in many countries, and avai-
lable on the market in Portugal since June
2001), has led to changes in the epidemi-
ology of CAP71517:1833 with evidence of a
trend to a decrease in disease seen in se-
veral studies!®!!1>18, Paradoxically an in-
creased amount of hospital admission for
pneumonia in children has been seen as
well>!°, along with a greater severity of the
cases admitted, with a greater record of
complications®!%13:21:2835-40 The reason for
the increased severity of the cases of pneu-
monia remains to be elucidated, with pos-
sible causes related to the host, agent and/
or environment suggested®2$¥. It has been
partly attributed to an alteration in the se-
rotypes of Streptococcus pneumoniae which
are causes of disease, with the emergence
of more aggressive serotypes, particularly
serotypes 1 and 3, not part of the
anl7,21,28,33,35,37,40,41,43‘

Multicentre studies in Portugal have evi-
denced the change in prevalence of the
agent serotypes since the vaccine was intro-
duced, with those not included increasing
as those included decreased®#!. The ap-
pearance of a greater number of penicillin
and other antimicrobial agent resistant
(namely cephalosporins) strains of Strepzo-
coccus pneumoniaet>1317:20:23:242632 has also
been suggested as a likely explanation, but
one which several studies have rejec-
ted®!32128, These have also shown the effi-
cacy of management with penicillin and
other B-lactams in the strains with inter-
mediate sensitivity and in some penicillin
resistant strains®232%,
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simultinea diminuicio dos incluidos®*4!. O
aparecimento de um maior ndmero de estir-
pes de Streptococcus pneumoniae resistentes a
penicilina e a outros agentes antimicrobia-
nos (nomeadamente as cefalosporinas)>!317
2023242632 foi também colocada como hipé-
tese explicativa, mas tem sido rejeitada por
vérios estudos®!>21:28, nos quais também se
demonstra a eficdcia da terapéutica com pe-
nicilina e outros B-lactimicos nas estirpes
com sensibilidade intermédia e em algumas
com resisténcia a penicilina*®32.

No presente estudo, a baixa taxa de identifi-
cagio de agente bacteriano (7,9%), inferior
a descrita na literatura®'%, poderd dever-se ao
nao recurso a outros métodos de diagnéstico
para além de exames culturais (sangue e li-
quido pleural), como serologia e pesquisa de
antigénios capsulares. A rentabilidade diag-
nostica da hemocultura (5,8%) estd de acor-
do com o descrito na literatura®!!°. A ren-
tabilidade do exame cultural do liquido
pleural (18,2%), por sua vez, foi mais baixa
do que o esperado’1®?7:3657, o que pode em
parte ser explicado por cerca de 50% das
criangas sem isolamento de agente estarem
j4 medicadas com antibiético por altura da
colheita. Num estudo multicéntrico recente
efectuado no Reino Unido*, o isolamento
de agente no LP foi sobreponivel (17%),
tendo sido colocada idéntica hipétese expli-
cativa para a baixa prevaléncia. Nao foram
considerados para o estudo os resultados
culturais da expectoragio, pela sua compro-
vada baixa especificidade! 4112,

As elevadas incidéncias de DP (27,0%) e de
empiema (17,5%) nas PAC internadas, supe-
rior 4 constatada em estudos recentes (15-16%
para o derrame pleural e 0,6-3% para o em-
piema)>103>373 devem ser interpretadas com
precaugio, dado corresponderem aos interna-

We found a low rate of identification of the
bacterial agent (7.9%), lower than that des-
cribed in the literature'¢, which may be
due to the lack of recourse to diagnostic
methods other than culture exams (blood
and pleural fluid), such as serology and cap-
sular antigen investigation. The diagnostic
yield of the blood culture test (5.8%) was in
line with that described in the literature*1312,
The diagnostic yield of the culture exam of
the pleural fluid (18.2%) was lower than ex-
pected!16273657 which may be partly due to
around 50% of the children in whom the
agent was not isolated already being on an-
tibiotherapy at the time the pleural fluid
sample was taken. There was a similar rate
of isolation of the agent found (17%) in a
recent UK multicentre study* and here
again an identical hypothesis was put for-
ward to explain the low rate. The proven
low specificity of the sputum culture exam
means the results of this test were not in-
cluded in the study®4!12,

The high rates of PE (27.0%) and empyema
(17.5%) in the CAP cases admitted to hos-
pital were higher than those seen in recent
studies (15-16% for PE and 0.6-3% for em-
pyema)>103>373 and this must be interpreted
with caution as they are figures from patients
admitted to a Paediatric Pulmonology Unit
of a hospital which receives patients referred
from several other hospitals. Pneumonias
complicated by effusion were seen in older
children, a finding in line with data from a
recent study?®, but one contradicted by ear-
lier studies®. The association with the pres-
cription of antibiotherapy prior to admission
seen in earlier studies?®?> was not proven, de-
spite the highest proportion of children pre-
viously prescribed medication being seen in
the group with complicated CAP.
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mentos decorrentes numa unidade de pneu-
mologia pedidtrica de um hospital tercidrio,
destino de referenciacio de vdrias outras enti-
dades hospitalares. As pneumonias complica-
das com derrame ocorreram em criangas mais
velhas, dado que estd de acordo com um estu-
do recente?, mas em desacordo com outros
mais remotos*®. Nao foi comprovada a asso-
ciagio demonstrada em estudos anteriores
com a institui¢io de antibioticoterapia prévia
ao internamento?%, apesar de a proporg¢io de
criangas previamente medicadas ser maior no
grupo com PAC complicada. Concordantes
com a literatura estdo os pardmetros clinicos
associados a maior gravidade da doenga nas
PAC com derrame, como a maior duracio de
febre durante o internamento, maior duracio
de antibioticoterapia endovenosa e maior du-
ragao do internamento®. No presente estudo
foram demonstrados valores mais altos de pro-
teina C reactiva, sem diferenca estatistica para
os valores de leucécitos, dados concordantes
com os de estudos recentes?'¥. O agente isola-
do nos dois casos de DD, Streprococcus pyogenes,
tem sido descrito como um dos principais pa-
togénicos na pneumonia complicada com em-
piema, apesar de com menor prevaléncia do
que o Streptococcus pneumoniae, o primeiro
agente etiolégico associado!®13:16.27:36:37.3944,
Outras bactérias frequentemente implicadas
no derrame complicado sio o Staphylococcus
aureus e o Haemophilus influenzae, sendo que
a ordem de prevaléncia entre os agentes varia
amplamente entre os estudos!®1316:27:36.37.39:44,
Mais raramente sao isolados patogénicos,
como Pseudomonas aeruginosa, espécies de mi-
cobactérias, Mycoplasma pneumoniae, Kleb-
siella, Enterobacter, Proteus, Salmonella, Yersinia
e anaerébios™#.

A abordagem terapéutica do empiema con-
tinua a ser controversa e extensamente de-
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The clinical parameters associating the
greater severity of disease in the cases of
CAP with effusion, such as the longer
course of fever during hospital stay, longer
course of iv antibiotherapy and longer
length of hospital stay?® were in line with
those in the literature. While our study
found higher amounts of C-reactive pro-
tein, there was however, no statistical dif-
ference in the amount of leucocytes, data
tallying with those seen in recent studies?%.
The agent isolated in two cases of PE, Strep-
tococcus pyogenes, has been described as one
of the leading pathogens in pneumonia
complicated by empyema, although with a
lower rate of prevalence than Streptococcus
pneumoniae, the leading associated aetio-
logical agent!®13:1627:36.37.3944Other bacteria
frequently implicated in PE are Staphylococ-
cus aureus and Haemophilus influenzae, with
the rate of prevalence of agents varying
widely from study to study!1316.27:36:37.3944,
Pathogens such as Pseudomonas aeruginosa,
Mycoplasma pneumoniae, Klebsiella, Ente-
robacter, Proteus, Salmonella, Yersinia and
anaerobic mycobacteria species”# are rarely
isolated.

There is still controversy over the manage-
ment of empyema. It has been debated ex-
tensively in recent literature!328:3036.38.44-40,
and recently reviewed in our unit. In this
series the empyema managed with surgical
debridement (thoracotomy or thoracosco-
py) had a longer hospital stay than those
managed with chest drain or prescription of
fibrinolytic agent. This small series does not
merit critical analysis and can be interpreted
as the result of the greater severity of the
empyema cases which are managed with
surgery. We highlight the advice seen in the
literature* to refer empyema cases to referral
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batida na literatura mais actual!3.28:30.36.38.44-46_
tendo sido objecto recente de revisio na
unidade do presente estudo. Na presente sé-
rie, os empiemas tratados com desbrida-
mento cirdrgico (quer por toracotomia quer
por toracoscopia) tiveram uma duragao de
internamento superior a dos tratados com
dreno e com instilacio de fibrinoliticos.
Correspondendo a uma série pequena, esta
constatacio nio merece andlise critica e
pode ser interpretada como resultado de
uma maior gravidade dos casos de empiema
tratados cirurgicamente. Relembra-se a in-
dicagio j4 descrita na literatura® de referen-
ciagio dos casos de empiema para centros
tercidrios com experiéncia na sua aborda-
gem diagndstica e terapéutica.

A anilise comparativa do presente estudo
com o realizado na mesma unidade no
periodo 1996-2000' permite constatar dife-
rengas significativas relativas a gravidade das
pneumonias, a atitudes terapéuticas e a evo-
lugao das PAC. A incidéncia de internamen-
to por PAC foi significativamente superior
no estudo actual (10,5 internamentos por
més comparando com 5,2 internamentos
por més no estudo anterior); no entanto,
deve ser salvaguardado o facto de o presente
estudo incluir um periodo de 6 meses em
que, epidemiologicamente, a pneumonia
tem maior incidéncia, em oposi¢io ao estu-
do prévio que decorreu num periodo de
tempo significativamente superior e incluin-
do as quatro estagbes de vdrios anos.
Constata-se, 2 semelhanca dos recentes rela-
tos da literatura®!01321:28353  yma maior
gravidade das pneumonias internadas no es-
tudo actual, com valor mais alto de proteina
C reactiva e significativamente maior inci-
déncia de DP (9,7% vs 27,0%) e de empie-
ma (1,6% wvs 17,5%). Assumiu também di-

centres experienced in their diagnosis and
management.

The comparative analysis of this study with
the study performed in the same unit 1996-
2000' shows significant differences in the
severity of the pneumonias, disease manage-
ment and CAP evolution. The rate of hos-
pital admission for CAP was significantly
higher in this current study (10.5 admis-
sions a month as opposed to the 5.2 in the
earlier study). We point out, however, that
our study was performed over a period of six
months in which there was a higher rate of
pneumonia epidemiologically whereas the
previous study was performed over a signifi-
cantly longer period of time and ranged
over the four seasons of several years. Simi-
larly to recent reports, however?10:13:21.28.35-39,
there was a greater severity in the pneumo-
nia cases admitted to hospital in our study,
with a higher amount of C-reactive protein
and a significantly higher rate of PE (9.7%
vs. 27.0%) and empyema (1.6% vs. 17.5%).
There was also a statistical difference in the
C-reactive protein value; it was higher in
our study.

Unlike what was expected in the face of the
greater severity of CAP in our study than in
the previous study, the clinical evolution
was more favourable in the former, in terms
of a lesser course of fever during hospital
stay and a shorter hospital stay. Differences
in management of the hospital CAP cases
were found, with our study showing a grea-
ter prescription of amoxicillin and clavu-
lanic acid, in line with current prescription
trends, with no relation to worse re-
sults?16:18:19242845 These findings could feed
hopes that CAP is currently managed more
efficaciously. It could also be hypothesised
that the critical analysis performed in the
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ferenga estatistica o valor de proteina C
reactiva, superior no estudo actual.

Ao contrdrio do que seria esperado face a
maior gravidade das PAC no estudo actual,
comparativamente ao anterior, a evolucio
clinica foi mais favordvel no primeiro, tra-
duzida por menor duragio da febre durante
o internamento e por menor duragao deste.
Foram ainda encontradas diferencas na
abordagemdasPACinternadas, constatando-
-se no presente estudo maior frequéncia de
prescri¢ao de ampicilina e da associagao de
amoxicilina e dcido clavulanico, o que estd
de acordo com a tendéncia actual de prescri-
¢do, sem relagio com piores resulta-
dos?16:18:19242845 - Esras constatagbes podem
suscitar a hipétese de que as PAC sao trata-
das de modo mais eficaz na actualidade.
Adicionalmente, pode especular-se que a
andlise critica efectuada no estudo anterior,
em que uma percentagem nao desprezivel
de casos foi considerada presumivelmente
de etiologia viral, influenciou a tendéncia
actual de internamento por PAC na mesma
unidade, com uma reducio no internamen-
to de PAC em criangas com menor gravida-
de clinica. Estudos efectuados em pneumo-
nias e outras doengas respiratérias agudas
sugerem que existe uma aprendizagem feita
com base em auditorias, com reflexos na ac-
tuacio clinica®’-!,

O estabelecimento de normas orientadoras
de diagnoéstico e terapéutica das PAC e das
PAC complicadas>#44652 tem condicionado
uma uniformizacio de atitudes nos centros
hospitalares dos vdrios paises, apesar das ne-
cessarias diferencas relativas as caracteristi-
cas epidemioldgicas préprias de determina-
das regides. As modificagoes constantes na
epidemiologia da doenca obrigam 2 realiza-
¢do continuada de estudos multicéntricos e
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earlier study, in which a significant percen-
tage of the cases was considered to have a
presumable viral aetiology, influenced the
current trend in the same unit to admit
CAP cases to hospital, with a reduced ad-
mission to hospital with CAP in children
with less clinical severity. Studies underta-
ken in pneumonias and other acute respira-
tory disease show that experience acquired
from study is mirrored in clinical manage-
ment#-1,

The setting of guidelines for the diagnosis
and management of CAP and complicated
CAP2444652 hag led to a standardisation of
actitudes in hospital in several countries,
despite the necessary differences relating to
the epidemiological characteristics found in
specific regions. Changes in disease epide-
miology demand the continuous perfor-
mance of multicentre studies and systematic
reviews of these to guarantee continued ade-
quate management.

Conclusions

The past decade has seen a greater severity
in the cases of hospital-admitted pneumo-
nia, associated to a higher rate of complica-
tions. No explanation for this change in
disease epidemiology has been agreed on,
although the emergence of serotypes of
Streptococcus pneumoniae not included in
the PnV has been suggested. The future
availability of 9-valente and 13-valente vac-
cines, containing serotypes considered ag-
gressive and responsible for a significant
number of complicated pneumonias, is im-
portant and deserves the attention of physi-
cians. Despite the greater severity seen, our
study saw a more favourable evolution of
hospital-admitted CAP cases, with a shorter
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de revisoes sistemdticas baseadas nos mes-
mos, de modo a assegurar uma continuada
adequacio de procedimentos.

Conclusoes

Na ultima década tem sido documentada
maior gravidade das pneumonias internadas,
associada a maior taxa de complica¢des. Nao
tendo sido estabelecida uma justificagio para
esta alteracio na epidemiologia da doenca,
tem sido apontada como possivel causa a
emergéncia de serotipos do Streptococcus pneu-
moniae nao contemplados na PnV. A futura
introdugio no mercado das vacinas 9-valente
e 13-valente, que integram serotipos conside-
rados agressivos e responsdveis por um niime-
ro significativo de pneumonias complicadas,
assume maior relevincia, devendo merecer a
atengao dos clinicos. Apesar da maior gravida-
de descrita, o presente estudo sugere uma mais
favordvel evolugao das PAC internadas, com
menor dura¢io dos sintomas e do interna-
mento. Dada a potencial gravidade dos casos
de DP no grupo pedidtrico e a controvérsia
que se mantém em relacio a eficcia e morbi-
lidade associadas as vdrias técnicas, sugere-se o
seu tratamento em centros de referéncia.
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