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pneumonia was diagnosed if the complement fixing
{CF) or EIA methods showed a significant difference
in antibody titre between paired sera [2].

IIl. Myvcoplasmal pnewmonia group (n=15). Myco-
plasma was diagnosed if the CF method showed at
least 4-fold antibody change in paired sera.

Y. Mixed pneumonia group (n=10). The mixed
infection group comprised six pattents with a com-
bined infection of pneumococcus and adenovirus or
mycoplasma, and four patients with a combined
adenovirus or mycoplasma and bacterial infection,
i.e. adenovirus and B. pertussis, adenovirus and .
influenzae, mycoplasma and Chlamydia sp, myco-
plasma and N. meningitidis (one patient having each
combination). Chlamydia sp, N. meningitidis and B.
periussis were determined on the basis of antibody
response in paired sera [8, 13]. Antibodies to B
pertussis were measured by bacterial agglutination. H,
influenzae was isolated from sputum.

Thus, the groups -1V presented above consisted of
55 patients and will be called the ‘pneumonia groups’.
In the pneumonia groups the patients had a respira-
tory infection diagnosed clinically and a pneumonic
infilirate demonstrated in chest X-rays evaluated by
two radiologists. Axillary temperature was measured
with a mercury themmometer. The patients were
treated at the Central Military Hospital, Helsinki,
Finland between March 1983 and February 1984,

The control group consisted of 104 conscripts with
febrile (axillary temperature > 37.0 °C) upper respira-
tory infection and a normal chest X-ray. Controls
were selected by picking every alternate patient
following the patient admitted for pneumonia, and
checked so as to fulfill the criteria set for controls.

Questionnaires, pneumococeal score and follow up

On admission the patients, assisted by a nurse, filled
out a questionnatire for background medical informa-
tion, such &s earlier diseases and smoking (duration
and amount). The patients also completed, on
admission and every day during hospital treatment, a
form concerning symptoms: cough, type of cough
(productive, nonproductive, blood-stained), chest
pain aggravated by breathing, dyspnoea, coryza,
headache, sore throat, eye irritation. The day after
admission was taken as being the first hospital day.

Typical symptoms of pneumococcal pneumonia
are: productive cough, blood stained sputum and
chest pain aggravated by breathing [5). The four
pneumonia groups were compared for the presence of
these symptoms by denoting the presence of each by a
score of one point. Maximum symptomatology thus
yielded a total of three points. A form on daily
objective status was filled out and stethoscopic
anscultation was performed by the author. The
pneumonic crackies recorded consisted of coarse or
fine crackles in inspiration and/or expiration [6].
Auscultation was performed daily both at the site of
X-ray consolidation and at the site representing other
lobes.

Laborarory analysis

Blood samples for WBC, CRP, ESR and haemo-
globin measurement were taken [rom ail paticnts on
admission, and on days 4, 7, and 14 of hospitaliza-
tion. CRP was quantitated immunonephelometrically
[12].

Chest X-ray analysis

Maxillary sinus and chest radiographs were taken
from every patient on admission. In pneumonia
patients chest X-rays were taken again 7 and 14 days
later, and then every 7 days until the findings
normalized.

Statistical methods

The significance of differences between the groups
was analysed by means of the t-test, the X? test and
Fisher’s exact test. One-way analysis of variance was
selected when more than two groups were compared
simultaneously.

Results

Frevalence and duration of symptoms and signs

Analysis of medical history showed that in the
pneumonia groups {four aetiological groups together)
fever had lasted longer and cough, productive sputum
and chest pain had been more common than in the
URI group on admission (tabie 1).

The four aetiological pneumonia groups were
compared on admission regarding the presence of
typical symptoms for pneumococcal pneumonia:
productive cough, blood stained sputum and chest
pain aggravated by breathing. By using the pneumo-
coccal score, this combination separated reliably the
pneumococcal from the mycoplasmal and adenoviral
groups {p<0.001 and p<(.01 respectively) but not
from the mixed group (table 1).

The history of the pneumococcal group revealed
higher rates of maxillary sinusitis (33%) than that of
the adenoviral (0%), mycoplasmal (27%), mixed
{20%)} or URI {11%) groups.

Laboratory findings

The pneumonia groups had statistically higher
CRP, WBC, and ESR values but lower haemoglobin
values than the URI group on admission (table 1).
Higher CRP and WBC counits distinguished the
pneumococcal group, but not the adenoviral, myco-
plasma or mixed groups, from URI patients (p<0.001
in both).

In the comparison of the four aetiological groups
on admission, the pneumococcal group showed
statistically higher CRP and WBC values than the
adenovirus, mycoptasma and mixed groups (table 1).
These last three groups could not be separated from
each other by the above parameters.

The CRP and WBC values decreased markedly in
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Table 1. - Symptoms, signs and laboratory findings {mean values) in 55 pneumania and 104 upper respiratory infection

(URI) patients on admission

Pneumonia groups

Pneumno- Adeno- Myco- Mixed
Symptom/finding coccal viral plasmal infect URI P

n=19 n=11 n=1i5 n=10 n=104
Fever °C 39.2% 384 388 385 389 ns,t
Duration of fever days 2.5 36 33 4.0 2.0 <0.001,t
Cough % 100 80 93 100 58 <0.001,X2
Duration of cough days 7.9* 5.1 4.6 5.0 5.1 ns,t
Productive cough % 84% 50 40 70 44 0.05.x2
Blood stained cough % 22 10 - 10 5 ns,F
Chest pain % 4457 - - 30 7 <0.05,X2
Preumococcal score poinls 1659 0.5 0.4 1.1* 04 <0.001,t
Sore throat % 28 50 27 50 66 <0.001,%2
Eye imritation % 11 10 7 10 27 <0.05,X°
CRP mg/l 158t 50 59 70 44 <(.001,t
WBC xi0%! 16.41% 6.9 6.5 8.5 14 <0.01,t
ESR. mm/h 4s5* 38 30 54* 20 <0.001,¢
Haemoglobin g/f 147 142 154* 148 154 <0.01,t

1. Significance of difference between pneumonia groups (4 etiologic groups together) and URI group; t: t-test; X% X2 -test; F: Fisher's
iest 2. Significantly different from adenovims group (p<0.05,t) 3. Significantly different from mixed group (p<0.05,t) 4.
Significantly different from mycoplasma group (p<0.05,t) 5. Significantly different from adenovirus and mycoplasma groups
(p<0.05X?) 6. Significantly different from adenovirus group (p<0.05,F) 7. Significantly different from mycoplasma group
(p<0,0L,F) 8. Significantly different from mycoplesma group (p<0.001,1) 9. Significantly different from adenovirus group
(p<0.01,t) 10. Significantly dilferent from adenovirus, mycoplasma and mixed groups (p<0.001,t)

CRP
mg/l
175- e — & PNEUMOCOCCUS
o—— o ADENQVIRUS
¥kE g o MYCOPLASMA PNEUMONIAE
150- o————— o MIXED

0 . T
1 4 7
DAYS AFTER ADMISSION

Fig. 1. Mean C-reaclive protein (CRP} levels in four pneumonia
groups during 7 days, from admission. *** =p<0.00] in compari-
son wilh all other groups at day | (i-lest), *=p<0.035 in
comparison with mycoplasma group ai day 4 (i-fest).
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Fig. 2. Mean white blood cell (WBC) count in four pneumonia
groups during 7 days, afler admission, ***=p<0.00{ in compari-
son with all other groups at day 1 (t-test).












