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PuRPosE: To define the etiology of pneumonia, using a battery of serological tests, among patients presenting 
to physicians' offices in Cumberland County, Nova Scotia from July 2, 1989 to July 1, 1990. METHODS: 
Patients presenting to their physician's office with symptoms suggestive of pneumonia were invited to 
participate in the study by completing a questionnaire, having a chest radiograph and providing acute and 
convalescent phase serum samples. These serum samples were tested for antibodies to Mycoplasma 
pneumoniae, Coxiella bumetii. Legionella pneumophila. adenovirus, and influenza viruses A and B. Some 
of the samples were tested for antibodies to Chlamydia pneumoniae. RESULTs: Seventy-five of the inception 
cohort of 203 patients had a chest radiograph compatible with pneumonia, a completed questionnaire and 
acute and convalescent phase serum samples. There were 39 females and 36 males with a mean age of 
41.7 years. Twenty-six (35%) were admitted to hospital. The mortality rate was 3%. Forty-five per cent had 
a diagnosis made by serology: M pneumoniae, 22 (29%); influenza A virus, five (7%); C bumetii. L 
pneumophila, adenovirus, two (3%) each. CoNCLUSIONs: While it is not possible to generalize about these 
findings because of ascertainment bias, the data suggest that M pneumoniae is a common cause of 
pneumonia presenting to a physician's office and that mortality is low in this group of patients. 
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Enquete serologique sur Ia pneumonie au cabinet du medecin 
0 BJECTIF: Definir l'etiologie de la pneumonie a J'aide d'une battelie de tests serologiques chez les patients 
qui se presenterent dans les cabinets medicaux du comte de Cumberland (Nouvelle-Ecosse) entre juillet 
1989 et le 1 er juillet 1990. METHODES: Des patients se presentant au cabinet de leur medecin avec des 
symptomes evocateurs de pneumonie ont ete invites a participer a !'etude en remplissant un questionnaire, 
en subissant une radiographie pulmonaire et en fournissant des specimens seliques durant Ia phase aigue 
et la convalescence. Ces echantillons de serum ont ete analyses a l'egard des anticorps diiiges contre 
Mycoplasmapneumoniae, Coxiella bumettii, Legionellapneumophila. !'adenovirus et Jes virus de l'influenza 
A et B. Certains echanWlons ont ete analyses a l'egard des anticorps anti-Chlamydia pneumoniae. 
REsULTATS: Soixante-quinze pour cent de Ia cohorte d'inception de 203 patients qui presentaient des signes 
radiologiques de pneumonie ont rempli le questionnaire et soumis des echantillons de serum durant la 
phase aigue et Ia convalescence. II y avait 39 femmes et 36 hommes, dont la moyenne d'age etait de 41,7 
ans. Vingt-six (35 %) ont ete admis a l'hopital. Le taux de mortalite a ete de 3 %. Quarante-cinq pour cent 
ont vu leur diagnostic confmne par des analyses serologiques: M pneumoniae, 22 (29 %) ; virus de !'influenza 
5 (7 %); C bumetii. L pneumophita, adenovirus, 2 (3 %) chacun. CoNcLUSIONs: Bien que J'on ne puisse 
generaliser, nos donnees suggerent que M pneumoniae est une cause frequente de pneumonie parmi les 
patients qui se presentent chez leur medecin et le taux de mortalite est faible dans ce groupe de patients. 
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MOST STUDIES OF COMMUNITY-ACQUIRED PNEUMONIA 

have dealt with the various aspects of this illness 
in patients requiring admission to hospital ( 1-1 7). 
There are very few studies which report on pneumonia 
as it presents to the physician's office (18,19). The 
investigation of a presumed outbreak of pneumonia in 
a community in Nova Scotia gave us an opportunity to 
observe the features of pneumonia as it presents to the 
physician's office. 

MATERIALS AND METHODS 
Background: During the first week of July 1989, four 
seriously ill patients were transferred from Highland 
View Regional Hospital in Cumberland County, Nova 
Scotia to the Victoria General Hospital in Halifax. The 
initial diagnosis was pneumonia. One patient was even
tually proven to have Mycoplasma pneumoniae pneu
monia; a second patient had adenovirus myocarditis; a 
third had pulmonary emboli; and the fourth had viral 
myositis. These cases prompted an investigation of a 
possible outbreak of pneumonia by the Medical Officer 
of Health. Physicians in Cumberland County were 
asked to obtain chest radiographs and acute and con
valescent serum samples on patients who had a clinical 
illness compatible with pneumonia (fever and cough). 
Nurses from the Department of Health and Fitness 
administered a questionnaire to patients who agreed to 
participate in the study. By the end of October 1989 it 
was apparent that there was no longer a need for the 
Department of Health intervention in that there was not 
a threat to public health. The Department of Health 
continued to collect data until December 31, 1989. 
From January 1, 1990 to June 30, 1990 physicians 
were asked to continue the study as a research project. 
Informed consent was obtained from the patients. 
Case finding: Family physicians identified 203 patients 
on the basis of clinical symptoms. If an opacity was 
present on chest radiograph, the radiologist notified a 
public health nurse, who contacted the patient to en
sure that serum samples were collected and asked the 
patient to complete a questionnaire regarding his or her 
illness. 

Each chest radiograph was reviewed independently 
by one of the investigators. Seventy-five patients had a 
chest radiograph compatible with pneumonia, paired 
serum samples and a completed questionnaire. 
Serological testing: The serum samples were tested 
for antibodies to Legionella pneumophila serogroup 1; 
M pneumoniae; Coxiella bumetii; and adenovirus. Sam
ples collected during the period November 1 to March 
31 were tested for antibodies to influenza A and Band 
88 of the serum samples were tested for antibodies to 
Chlamydia pneumoniae. An indirect immunofluores
cence test was used to detect antibodies to L pneumo
phila (20). All of the reagents used for this test were 
kindly supplied by the Centers for Disease Control 
(Atlanta) . The legionella antigens were ether-killed sus-
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Pneumonia 

TABLE 1 
Number and percentage of 75 patients with pneumonia 
in each age group and number and percentage in that 
age group requiring hospitalization 

Age grou~ <years) Number(%) Number hos~italized (%) 

:s;5 2 (3) 0 

6-10 15 (20) 1 (6) 

11-16 3 (4) 1 (33) 

17-35 18 (24) 2 (11) 

36-50 10 (13) 5 (50) 

51-65 4 (5) 2 (50) 

>65 23 (31) 15 (65) 

TABLE 2 
Symptoms of 75 patients with community-acquired 
pneumonia 

Sym~tom Number with this sym~tom (%) 

Cough 66 (88) 

Fatigue 64 (85) 

Fever 56 (75) 

Chills 46 (61) 

Chest pain 45 (60) 

Sweats 41 (55) 

Headache 40 (53) 

Myalgia 40 (53) 

Sore throat 36 (48) 

Nausea 20 (27) 

Vomiting 18 (24) 

Diarrhea 13 (17) 

Earache 11 (15) 

Rash 2 (3) 

TABLE 3 
Causes of pneumonia in 75 patients with community
acquired pneumonia 

Agent 
Mycoplasma pneumoniae 

Influenza A 

Coxiella burnetii 
Legionella pneumophila 

Adenovirus 

Chlamydia pneumoniae • 

Total 

Number(%) 
22 (29) 

5 (7) 

2 (3) 

2 (3) 

2 (3) 

1 of 19 

34 (45%) 

·only 7 9 of 75 patients had serum tested for antibodies to C pneumoniae 

pensions of organisms grown on artificial medium and 
suspended in normal yolk sac in phosphate buffered 
saline. Serum specimens were screened at dilutions of 
1:64and 1:128. Iffluorescencewaspresentatthe 1:128 
dilution, further dilutions of this sample were prepared. 
A fourfold rise in antibody titre or a stable titre of 1:256 
or greater was considered to be a positive result (21). 

Antibodies to C bumetii were determined by an indi
rect microimmunofluorescence test with use of phase I 
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Figure 1) Month of onset of pneumonia for 75 patients. The number of patients with pneumonia due to each of the indicated agents 
is also shown. Chl Chlamydia pneumoniae; Inf A Influenza A virus; Adenov Adenovirus; Leg Legionella pneumophila; QF Coxiella 
bumetii- Qfever; MPNMycoplasma pneumoniae: dx Diagnosis: the clear space represents the number of patients who had no antibody 
rise to the agents indicated above 

and II antigens of strain Nine Mile (obtained from Dr JC 
Williams, Maryland). Antibodies to the remaining anti
gens were determined by use of a standard comple
ment-fixation technique in microtitre plates. The 
adenovirus antigen was purchased from Flow Labora
tories (Virginal; influenza A and B. and M pnewnoniae 
antigens were from MA Bioproducts (Maryland). Anti
bodies to C pnewnoniae were determined by Dr JT 
Grayston, University of Washington, Seattle, as pre
viously described (22). 

A fourfold rise or drop in antibody titre was consid
ered to be a positive response. In addition, stable M pneu
moniae titres of 1:512 or greater were considered to be 
positive. 

A positive test for C pnewnoniae was defmed as a 
fourfold rise in immunoglobulin (Ig) G antibody or an 
IgM titre of 1:16 or greater. 

RESULTS 
During the study period July 2, 1989 to July 1, 

1990, 203 patients who were considered by their phy
sicians to have met the case definitions provided acute 
and convalescent serum samples. One hundred and 
seventy-one (84%) patients had a chest radiograph 
compatible with pneumonia. The 75 patients who had 
a chest radiograph compatible with pneumonia, acute 
and convalescent serum samples, and a completed 
questionnaire formed the basis of this study. There 
were 39 females and 36 males with a mean age of 41.7 
years. Three (4%) died. The age distribution and the 
number in each age group who were hospitalized is 
shown in Table 1. The rate of hospitalization varied with 
age: 11 of 52 (21 %) who were 65 years of age or less 
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were hospitalized, compared with 15 of 23 (65%) of 
those who were more than 65 years old (P<0.0003). 
Overall, 26 of 75 (35%) were hospitalized. The symp
toms that these patients complained of are listed in 

Table 2 . Cough was the most common symptom fol
lowed by fatigue and fever. It is noteworthy that not all 
patients had cough and fever - features that were part 
of the case definition circulated to physicians. However, 
these symptoms represent those reported by the pa
tients when the questionnaire was completed. Over half 
(55%) had another family member who was ill when 
pneumonia was diagnosed. 

The entire inception cohort of 203 patients com
prised 107 (53%) males and 95 (47%) females. The 
mean age was 47.4 years and 81 (40%) were hospital
ized. 

The antibiotics used to treat the pneumonia were: 
erythromycin, 45 (61%); penicillin/ampicillin, 11 (15%); 
cephalosporin, eight (11 %); ciprofloxacin, eight (11 %); 

tetracycline, five (7%) ; aminoglycoside, one (1.3%). 
Information was obtained from 141 of 203 (70%) 

regarding antibiotic therapy. These included: erythro
mycin, 82 of 141 (58%); cephalosporins, 26 (18%); 
ampicillin/ amoxicillin, 15 (11 %); ciprofloxacin, eight 
(6%); tetracyclines, eight (6%); penicillin, one (0.7%); 
cloxacillin, one (0.7%); and aminoglycoside, one (0.7%). 

Forty-five per cent of patients had an etiological 
diagnosis determined by serological studies (Table 3). M 

pnewnoniae accounted for the majority of cases of 
unknown etiology: 22 of 34 (65%). 

The results from testing all 203 serum pairs were: 
M pneumoniae, 33 (16%); C pneumoniae, seven of 88 
(8%); influenza A. seven (3 .4%); C bumetii, five (2.4%); 
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Figure 2) Month of onset of illness for 203 patients who had acute and convalescent serum samples collected. Chl Chlamydia 
pneumoniae; Irif A Influenza A virus; Adenov Adenovirus; Leg Legionella pneumophila; QF Coxiella bumetii - Q fever; MPN 
Mycoplasma pneumoniae; dx Diagnosis; the clear space represents the number of patients who had no antibody rise to the agents 
indicated above 

L pneumophila, four (1.9%); adenovirus, three (1.4%); 
influenza B, one (0.5%). 

Figure 1 shows the monthly distribution of the 75 
patients with pneumonia. Figure 2 gives the monthly 
distribution of the 203 patients who had acute and 
convalescent serum samples tested. Most of the pa
tients were entered into the study from July to October, 
when there was a concern that an outbreak of pneumo
nia might be in progress. 

DISCUSSION 
The results of this study are not generalizable be

cause of ascertainment bias. Only 75 of the 203 pa
tients had all three elements: chest radiograph, acute 
and convalescent serum samples, and a completed 
questionnaire. Conclusions cannot be drawn about the 
attack rate for pneumonia and whether an outbreak 
occurred because of incomplete data collection. How
ever, the results show that patients with pneumonia 
presenting to the physician's office are considerably 
different from patients with community-acquired pneu
monia who are hospitalized. Indeed, only 35% of the 75 
patients were admitted to hospital. In a study of pneu
monia in a prepaid medical care group in Seattle, Foy 
et al (18) found that 17% of those with pneumonia were 
admitted to hospital. The second major difference be
tween these patients and hospitalized patients with 
community-acquired pneumonia is the much lower 
mortality rate: 4%, compared with 21% in our study of 
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hospitalized patients (16). Hospitalization was age
related: 21% of those 65 years of age or less were 
hospitalized, compared with 65% of those older than 65 
years of age. A practitioner-based study in Switzerland 
found that 14 of 161 (8.7%) patients with pneumonia 
required hospitalization and the mortality rate was 
1.2% (23). 

There was a high diagnostic yield of 45% from sero
logical testing. This remains a valid finding no matter 
how the data are analyzed: 60 of the entire cohort of203 
(29.5%) had a diagnosis made serologically. Even if all 
theM pneumoniae cases are excluded (assuming they 
were all part of an outbreak) , a diagnosis could be made 
serologically in 27 of 203 (13.3%). This compares with 
39% in Foy's study (18) and 43% in a study of 161 
patients carried out over three years in Sweden (19). 
The Swiss study (23) found no etiology for the pneumo
nia in 4 7% of cases. Streptococcus pneumoniae ac
counted for 17 (10.5%) cases, Legionella species for 
three (1.8%), Chlamydia species for nine (5 .5%), M 
pneumoniae for 28 (17%), C bumetii for three (1.8%), 
influenza for 19 (11.8%) and respiratory viruses other 
than influenza for seven (4.3%). There were four cases 
due to other bacteria. 

The high rate of M pneumoniae, the 3% rate of 
L pneumophila and the presence of C pneumoniae 
suggest that erythromycin should be the antibiotic of 
choice in treating pneumonia in the physician's office. 
It is noteworthy that 61% of the patients in the present 
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study received erythromycin therapy. However, ll% 
received ciprofloxacin, an antibiotic that is not a first 
line choice in treating pneumonia (24). 

This study demonstrates the necessity for well de
signed studies of patients with pneumonia presenting 
to their physician's office. Several questions need to be 
answered. What are the causes of pneumonia in this 
population? Is M pneumoniae the most common cause, 
as demonstrated in this study? What are the factors 
that influence the physician to recommend hospitaliza-
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