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Signs and Symptoms Indicative of Community-Acquired Pneumonia

in Infants under Six Months

Objective: Evaluation of the clinical signs and symptoms predicting bacterial and viral
pneumonia, in accor dancewith the Brazilian National Control Program for AcuteRespiratory
(ARI). M ethods: Observational prospectivestudy. Seventy-six children from birth tosix monthsof
agewho had pneumoniawer estudied in theemer gency room. Thepatientswer e subdivided into
two groups, based on radiological findings (gold-standar d): 47 had bacterial pneumonia, and 29
had viral pneumonia. Thefregquencies, sengitivities, and specificitiesof thesignsand symptoms
were evaluated. Results: The sensibilities and sensitivities of general findings in bacterial
pneumoniawer e, respectively: fever 53.2%/40.0%; hypoactivity 68.4%/55.6% and prostration
detected by thedoctor 72.7%/55.0% . Thesamefindingsin viral pneumoniasshowed, respectively:
37.9%1/40.0%, 66.7%/55.6% and 66.7%/55.6% . The sensibilities and sensitivities of
respiratory findings in bacterial pneumonia were, respectively: coughing 66.0/38.1%,
Respiratory rate=50ripm 76.6%/38.1%, alter ed r espir atory auscultation 91.3%/10.5%, and
chest indrawing 46.7%/80.0% . Thesamefindingsin viral pneumoniaswer e, respectively: 69.0%/
38.1%, 86.2%/38.1%, 85.7%/10.5% and 44.8%/80.0% . Conclusion: Analysis of signs and
symptomsin each group did not distinguish bacterial from viral pneumonia. Our findingsreinfor ce
the adequacy of the ARI program in Brazil, which gives an early diagnosis of pneumonia,
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independent of itsetiology.
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Pneumonia is important in the developing
countries, duetoitshigh lethality in children under
fiveyearsold, especialy amonginfants[1-4]. Infants
may present unspecific Sgnsand symptomsthat hinder
thediagnosis[5-8].

Our study was motivated by the difficulty of
diagnosing pneumoniaininfants, especially thoseunder
six months. Our aim was to evauate the signs and
symptomsindicativeof community-acquired pneumonia
established by the Acute Respiratory Infections(ARI)
Program of the Ministério daSalide (M S) do Brasil
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[Brazilian Health Ministry] [9-10]. This program
diagnoses pneumoniasolely on the basis of clinical
findingsobtained by visud ingpection and timing of the
respiratory rate and is based on international
recommendationsfrom the World Health Organi zation
[10]. We d so examined the prevalenceand respiratory
findingsof patientswith bacterid and viral pneumonia

Material and M ethods

Thestudy wasperformed at the Pediatric Emergency
Service of the Ingtituto de Puericultura e Pediatria
Martagéo Gesteira (IPPMG) of the Universidade
Federal do Rio de Janeiro (UFRJ), from January 1to
December 31, 1996. We made a descriptive cross-
sectional study, with prospective data collection,
designedto evaduatediagnostic criteriafor community-
acquired pneumonia.
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Thechildren, who ranged in agefrom zero to six
months, had signsand symptomsof acuterespiratory
infection (ARI), as defined by the guidelines of the
BrazilianHealthMinistry (M S) [8,9], with suspected
acute pneumoniaand consequently were submitted to
chest radiography.

Thetotal number of childrenfromOto 12 yearsold
attended a the Emergency Serviceduring the12-month
period was 9,711. Using random sampling, 1,648
bulletins were selected. These included 113 ARI
patientsfrom zero to six monthsold, among which 76
had pneumonia. Eighteen pediatricians who had
receivedtraininginthelRA Program of theMSupto
sx monthsbeforewere availablefor datacollection.

The respiratory rate (RR) was measured with a
chronometer, by observation of the thoracic chest
movementsor by auscultation of therespiratory sounds
with a stethoscope for one minute. The values of
respiratory incursions per minute (ripm) were
categorized according to World Health Organization
(WHO) guidelinesfor the diagnosisof pneumoniain
this age range: RR = 50 ripm (0-2 m) and RR = 60
ripm (2-6m) [5,11,12]. The pulmonary auscultation was
cong dered abnormal whenever that therewasreduction
or abolition of thevesicular murmur, coarse crackles,
finecrackles, rhonci, wheezing, or associationsof some
of thesenoises.

X-ray analysisallowed categorization into normal
and abnormal . Abnormality was designated when any
of thefollowingimageswas presented: homogeneous
or heterogeneous opacity, interstitial infiltrate,
hyperinflation or pleural effusion. Norma waswhen
no dteration wasdisplayed. Radiological findingswith
no relation to therespiratory tract werenot necessarily
consdered asabnormalities[5,13,14].

The cases of pneumonia (n=76), based on the
radiol ogical aspect (gold-standard), were subdivided
according to the possible etiology. Among these
patients, 47 presented condensation or pleura effusion,
considered casesof bacteria pneumonia, and 29 had
infiltrate, considered casesof viral pneumonia

The Institutional Review Board (IRB) of the
| PPM G-UFRJ approved the research. Patientswith
radiological imagesof hyperinflationwerenotincluded

in the groups. Those who had chest radiographies
without alterations in the pulmonary fields were
classified asfree of pneumonia.

Thedatawere compiled onacompuiter utilizing the
EPI.INFO.6 program.

Categorical variables were described with their
corresponding frequency distribution. The continuous
variables were described by central tendency and
dispersion measures aswell as by the cal cul ation of
the odds ratio (OR) and the corresponding 95%
confidenceinterva (Cl). Sengtivity (S), specificity (Sp)
and confidence intervals of 95% (Cl 95%) were
determined for thediagnosi sof pneumonia, according
to convent [5].

Results

The 76 patients with pneumonia, based on the
radiological pattern, weredivided into two groups:
a) Groupwith bacterid pneumonia: 47 children (Teblel).
b) Group with viral pneumonia 29 children (Table 2).

Discussion

We adopted the definition of pneumoniabased on
chest radiography, becausethisisgeneraly considered
the gold standard for diagnosis[10,13-15]. Opacity
and pleurd effusionin children suggestsadiagnosisof
bacteriad pneumonia, possibly by pneumococcusor by
Haemophilus influenzae, and would justify the
indtitution of antibioticthergpy in devel oping countries,
[9,14-16]. Interdtitial infiltrates are almost always
associated with non-bacterial processes. Even in
developed countries, no safe method isavailablefor
the etiological diagnosis of pneumonia, and so
radiological diagnosis is still the most commonly
employed [17-19].

Fever gaveasengtivity of around 50% in children
with bacterial pneumonia, and alower sengitivity, 38%,
inthosewith viral pneumonia; possibly thisisdueto
lesssaverecases, giventhat suchinfectionsusudly have
afebrilecourseor alow fever[7,10,20]. In both groups
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Table 1. General data and respiratory findings in infants from zero to six months old with bacterial
pneumonia.lPPMG. UFRJ. Rio de Janeiro, Brazil, 1996

General data N/T % Sensitivity Cl 95% Specificity Cl 95%
(%) (%)

Fever 25/47 53.2 53.2 38.2-67.6 40 20 - 63.6
Hypoactivity 26/38 55.3 68.4 51.2 - 82 55.6 31.3-77.6
orirritability

Progtration 24/33 51 72.7 54.2 - 86.1 55 32-76.2
Coughing 3V 47 66 66 50.6 - 78.7 38.1 19-61.3
Dyspnoea 32/ 47 68.1 68.1 52.7 - 80.5 47.6 26.4 - 69.7
(reported)

Alteredrespiratory 42/46 89.3 91.3 78.3-97.2 10.5 1.8-345
auscultation

RR>50ripm 36/ 47 76.6 76.6 61.6 - 87.2 38.1 19-61.3
RR>60ripm 26/ 47 55.3 55.3 40.2 - 69.5 66.7 43.1-84.5
Chestindrawing 21/ 45 44.7 46.7 31.9-62 80 51.4-94.7
N=number of cases T=total number of cases Cl= confidenceinterval; RR =respiratory rate; ripm = respiratory incursions
per minute.

Table2. General dataand respiratory findingsininfantsfrom zeroto sx monthsoldwith vira pneumonial PPMG.
UFRJ. Rio de Janeiro, Brazil, 1996.

Generaldata  N/T % Sensitivity (%) Cl 95% Specificity (%) Cl 95%

Fever 11/29 379 379 21.3- 57.6 40 20- 63.6

Hypoactivity 16/24 62 66.7 447-83.6  55.6 31.3-77.6
orirritability

Progtration 13/19 448  66.7 44.7- 83.6 55.6 31.3-77.6

Coughing 20/29 69 69 49-84 38.1 19-61.3
Dyspnoea 21/29 724 724 52.5-86.6 47.6 26.4- 69.7

(reported)

Alteredrespiratory 24/28 89.6 857 66.4-95.3 10.5 18- 345
auscultation

RR>50ripm 25/29 86.2 86.2 67.4-95.5 38.1 19-61.3
RR>60ripm 20/29 69 69 49-84 66.7 43.1- 84.5

Chegtindrawing 13/29 448 448 27-64 80 51.4- 94.7

N=number of cases T=total number of cases Cl= confidenceinterval V p= predictivevaue; RR =respiratory rate; ripm = respiratory
incursions per minute.
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the specificity waslow (40%). Asa so found in other
studies [5,21-23], fever is not a good indicator of
pneumonia,

Altered activity, induding hypoectivity andirritability,
wasasymptom with good sensitivity (around 67%)
and specificity (56%), in both the bacterial and viral
groups. Prodrationwasamoresengtivesgnin bacteria
thaninviral pneumonia. Thesesigns, abeit unspecific,
proved to be good predi ctors of bacterial pneumonia.
Inthevira pneumoniagroup, thedegreeof activity did
not give such precision. Published studieseval uating
thissymptomwerenot found.

Coughing and complaintsof respiratory difficulty are
considered entry criteriafor pneumoniain accordance
with WHO Guidelines [5,9], and they were good
predictorsof pneumoniain our group of patients. Most
of the cases would be detected if coughing and
respiratory difficulties were the only entry criteria
considered. Nevertheless, coughing may not aways
be regarded by the family asasign to seek medical
atention. Respiratory difficulty isaclear Sgnof severity,
however, itisabsent in many infantswith pneumonia
Childrenwith other sgnsand symptomsweresubmitted
to X-rays and diagnosed as cases of pneumonia by
the doctorswho evaluated them.

IN1994, Singhi et d. [ 7] studied children under two
months old and observed that pneumonia occurred
without coughing or respiratory difficulty in 21%of the
cases. Crainet d. [6] observed absence of coughingin
only 4% of babieswithfever andradiologica pneumonig;
they concluded that, intheabsence of respiratory Sgns,
the chest radiography would probably benormal. Losek
etal.[13],inastudy of 209 babieswith fever, found 16
withpneumonia, defined asany radiologicd infiltrate, with
coughingin 56%. These percentageswerehigher than
ours, though sincefever wasan entry criterioninfectious
diseasesof therespiratory tract of variousother origins
could have beenincluded.

Thecomplaint of wheezing by the parents, frequently
foundinviral pneumonia, wasnot analyzed becauseit
wasreported inonly four cases.

Any abnormality on auscultation of thechest showed
high sensitivity and low specificity in both groups. The
greatest sengitivity val ueswere detected inthe patients

with bacterial pneumonia, but thisexam did not allow
discrimination betweenthevird and thebacteria cases
[14-19]. Abnormal auscultation of the chest is not
included in WHO guidelines, becauseisnot agood
predictor of pneumoniain children[20-24].

TheRR > 50 ripm showed high sensitivity, around
80%, and low specificity. Thisresult isin accordance
with the orientation of WHO guidelines, which
determines the value of RR > 50 ripm as the best
indicator of pneumoniain childrenfrom2to 11 months
of age[5,9,24]. However, the RR > 50 ripm did not
differentiate casesof bacteria pneumoniafromthevird
ones. Thus, childrenwithout bacterid pneumoniawould
receive an antibiotic unnecessarily. Nevertheless,
because of its high sensitivity, thisis a good entry
criterion for pneumoniain children from zeroto six
monthsin regionswith few health resources.

Apparently, other sgnsand symptomsareimportant
for the diagnosis of bacterial pneumonia and the
prescription of antibiotics [25,26]. In large urban
centersthe participation of awell-trained pediatrician
would beimportant for thethergpeuticdecison, inorder
to avoid the unnecessary use of antibiotics.

In our case study, an RR > 60 ripm was a more
sengtivesgnfor identification of childrenwithvird than
for bacterial pneumonia. If compared withthe RR>
50 ripm, there is aloss in sengitivity, but againin
gpecificity and precision, asindicative of bacterial or
vira pneumonia. Thus, thoughit adversely affectsthe
entry criteriaof casesof ARI, lessantibioticswould be
prescribed unnecessarily. However, in poor regions,
thevalue of RR > 50 ripm would be preferable, asit
guarantees greater coverage of cases.

Chest indrawing showed sensitivity with lower
vaueswhentherewasincreased RRin all the patients.
Itisasign of the severity of pneumoniaand apredictor
for hospitalization [9,24]. It waslessfrequent in our
study, giving lesssengtivity than thevaluesof RR. But
the high specificity demongtratethat whenitispresent,
even aone, chest indrawing isquite suggestive of a
diagnosisof pneumonia, althoughit asodid not alow
differentiation of bacterid fromvira pneumonia. Chest
indrawing could beagood indicative sign of severity
and necessity of hospitalization, bearing in mind that
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thisconduct would not necessarily imply prescription
of antibiotics, given that severe casesof vird etiology
could beincluded.

In our study, the RR > 60 ripm criterion gave a
better combination of sengitivity (69%) and specificity
(67%) inthevira pneumoniacases. Perhapsthegreater
specificity valuesobtained with RR > 60 ripm woul d
justify the employment of this single predictor of
pneumonia for children under six months old.
Nevertheless, duetothepotentia severity of pneumonia
in children under six monthsold, thevalueof RR>50
ripm would be the most suitable for a diagnosis of
pneumoniawhenever other complementary methods
arenot available. Singhi et a. [7] reached the same
conclusoninastudy of childrentwoto six monthsold
in Indiaand in another study of children under two
months. However, theuse of thisvalueof RR alonefor
thediagnosisof pneumoniawould lead to treatment
with antibiotics of many children who do not have
bacterial pneumonia. In the face of the difficulties
encountered in diagnosis, we conclude, as do
Mulholand et al. [10] and Singhi et al. [7], that the
clinical judgment of apediatrician with accessto chest
radiography |eadsto themost appropriate definition of
pneumoniainthesebabies. Inany case, by consdering
RR > 50 ripm, associated or not with subcostal
indrawing for diagnosing of pneumonia, one avoids
losing cases, eventhough thereisan overestimation of
thediagnosison certain occasions.

In our study, although wefound lower sensitivity
and specificity vauesfor RR>50ripm or for subcogtdl
indrawing, thesereflect theroutinein theemergency
room. Thelower sengtivity of subcostal indrawing, for
example, isexplained by thegreater frequency of cases
of non-severe pneumonia in day-to-day medical
practice. Thisshowstheimportance of testing predictor
signsand symptoms of pneumonia. They should be
tested and applied in accordance with the resultsin
each community, region or country, respecting their
peculiarities. In Brazil, and in other developing
countries, clinica diagnosisisstill themostimportant
tool for controlling mortality dueto pneumonia. Our
findings can contribute to a validation of case
management of pneumoniain children.

Conclusions

Wefound that ahigh RR and subcostal indrawing
aresuitablefor the diagnosisof pneumonia, but not for
discrimination between bacteria and vira pneumonia,
based on comparisonswith theradiological criteria.
Thepredominant hypothesisof vird pneumoniainthese
infantsshould not beignored, eventhoughweareina
developing country, supposedly with a greater
prevalence of bacterial pneumoniain children under
fiveyearsold[14,17,21,27]. Even so, the utilization of
WHO guiddinesinregionslacking in hedth resources
avoidsdeaths, whichistheprimeobjectivein casesof
bacterial pneumonia. Weregard etiological studiesof
pneumoniainthisagerangeto beessentia. Thereisa
need to devel op better technologiesfor differentiation
between bacterial and viral pneumonias, for thusit
would be possible to reduce the abusive use of
antibiotics, avoiding the development of bacterial
resistance [26-32], a problem already identified in
variouscountries,
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