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Pneumococcal serotypes in sputum isolates during
acute respiratory illness in Edinburgh
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ABSTRACT During the years 1978-83 serotyping was carried out on all sputum isolates of pneu-
mococci obtained from patients in the chest wards of the City Hospital, Edinburgh. In 402 patients
with acute respiratory illness the peak isolation rates occurred from January to April, and the
serotype distribution was similar to that seen in previous UK studies, the commonest types being 3,
6, 9, 19, 23, and 8. The overall mortality rate was 8-7%, the serotype distribution in fatal cases
reflecting the distribution of the whole group. The presence of mixed infection, predominantly with
Haemophilus influenzae, was associated with a lower mortality rate of 3-5%. Nearly all patients
(92%) were either elderly or had a chronic underlying disease and only one death occurred in a
patient under 70 years who had no pre-existing disease. Of the pneumococcal serotypes isolated
from the 292 patients with chronic chest disease, 82% are included in the new 23 valent pneu-
mococcal vaccine and the efficacy of this needs to be assessed further in high risk patients.

Introduction Methods

The pneumococcus may be present as a commensal of
the upper respiratory tract' but is also capable of
causing serious infections, particularly in the elderly
and in subjects with underlying disease, when it is
associated with an appreciable mortality rate.2 A vac-
cine containing the purified capsular antigens to 14
distinct pneumococcal serotypes (1, 2, 3, 4, 6A, 7F, 8,
9N, 12F, 14, 18C, 19F, 23F, and 25) has been avail-
able for some years but, although recommendations
for its use have been made,3 a unified vaccination pol-
icy has not been adopted. In an attempt to improve
the efficacy of the vaccine, by providing cover against
a wider range of pneumococcal serotypes, a 23 valent
vaccine (covering types 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V,
1OA, llA, 12F, 14, 15B, 17F, 18C, 19F, 19A, 20, 22F,
23F, and 33F) has been recently formulated2; but the
controversy regarding vaccination against pneu-
mococcal disease continues.
We have recorded the pneumococcal serotypes

occurring in sputum isolates from patients admitted
to our respiratory wards to determine the distribution
of serotypes isolated and the associated clinical fea-
tures, in an attempt to predict the potential value of
vaccination in this group of patients.
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Using the laboratory records for the years 1978-83
inclusive, we retrospectively studied the case notes of
adults admitted to the respiratory wards of the City
Hospital, Edinburgh, who had pneumococci isolated
from sputum. Our laboratory does not culture or
report on salivary specimens, these being identified
from the macroscopic appearance and the absence of
pus cells and presence of oral squamous on micros-
copy. In our experience pneumococci are rarely
identified in such specimens. Sputum specimens were
routinely inoculated on to horse blood agar and
heated horse blood agar containing 10 units of
bacitracin/ml and incubated for 18 hours at 37°C in
7% carbon dioxide. Pneumococci were identified by
their typical appearance in the direct Gram film of the
specimen, their colonial morphological appearance,
their susceptibility to optochin (ethylhydrocuprein
hydrochloride), a positive Quellung reaction with
pneumococcal Omniserum, and fermentation of
inulin. Strains of pneumococci isolated were
identified by the Danish typing system, with commer-
cial sera from the Statens Serum Institute,
Copenhagen, Denmark.45

Cases in which the isolation of pneumococci were
considered incidental were not studied further and
only those patients with symptoms suggestive of acute
lower respiratory tract infection (fever, dyspnoea,
cough, sputum production, or pleuritic pain) were
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Fig Pneumococcal
serotype distribution in
402 patients.
DZ Serotypes isolated in
non-fatal cases;
* serotypes isolated in
fatal cases. Serotype
numbers included in the
23 valent vaccine are
underlined.
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included in the analysis. The following variable were

recorded: (1) seasonal variation of isolation rates; (2)
distribution of pneumococcal serotypes in different
diagnostic groups; (3) frequency of isolation of multi-
ple organisms; (4) clinical outcome, with particular
reference to age and other underlying disease pro-

cesses.

Results

Pneumococci were isolated from 402 sputum speci-
mens in association with acute respiratory symptoms,
the highest isolation rates occurring during the winter
months from January to April. Two hundred and
ninety two patients had pre-existing chronic chest dis-
ease, 54 had other chronic disease (mainly malig-
nancies and cardiovascular and neurological condi-
tions), and 56 had no underlying disease. The mean

age of the whole group was 67 years and only 23
patients (6%) were under 50 years, 10 of these having
underlying chest disease and three others being alco-
holic.

Thirty-five deaths (mortality rate 8 7%) were

attributed either partly or totally to the presence of
pneumococcal infection and six deaths were unrelated
(four cases of myocardial infarction and two of pul-
monary embolism). Only one patient under 70 years
with no underlying disease died and only one patient

under 50, a 45 year old male alcoholic. A mixed
growth of organisms was obtained in 114 cases, Hae-
mophilus influenzae being found in 102 (25%) of all
isolates. Only four deaths occurred in the 114 patients
with multiple organisms (mortality rate 3 5%),
whereas in the group of patients with a pure growth
of pneumococcus the mortality rate was 10 8%.
The distribution of serotypes for the whole group is

shown in the figure, the commonest serotypes being 3,
6, 9, 19, 23, and 8. The serotypes seen in fatal cases

largely reflected the overall distribution of serotypes;
the presence of mixed infection and the nature of any
underlying disease had no obvious effect on serotype
distribution.

Serotypes included in the new 23 valent pneu-
mococcal vaccine accounted for 83% of the serotypes
isolated from the whole group and 82% of those iso-
lated from the 292 patients with chronic chest disease.

Discussion

The patients most at risk of serious pneumococcal
infections are generally agreed to be the elderly and
those with underlying disease,26 8 and recommen
dations have been made for vaccination of certain
high risk groups.2 The new 23 valent vaccine was for-
mulated on the basis of information from all parts of
the world and is intended to protect against over 85%
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of all bacteraemic infections.2 10 Minor geographi-
cal variations in the prevalence of certain serotypes
do occur,6- 8 11-16 so that production of a single for-
mulation of the vaccine, which is desirable on medical
as well as economic grounds,9 cannot be expected to
cover all infections in all areas. We have therefore
studied the pneumococcal serotypes isolated from
patients with acute respiratory illness admitted to our
chest wards. Most of these patients were suffering
from chronic disease, particularly chest disease, and
were elderly. The distribution of serotypes in these
patients was similar to that seen in other UK
studies6 8 15 16. in addition, the serotypes causing
respiratory illness in patients without chest disease
were similar to those occurring in patients with chest
disease, the precise chest diagnosis being
unimportant. The serotypes associated with a fatal
outcome reflected the distribution of serotypes in the
whole group, suggesting that the main determinant of
outcome is the patient and not the organism. Only
one death occurred in a patient under 70 years with
no underlying disease and only one death in a patient
under 50 years, who was an alcoholic.
The mortality rate was lower in the group of

patients with mixed infections, most of which were
due to H influenzae. This is unlikely to be due solely to
a difference in the virulence of the pneumococcus, as
the serotypes isolated were the same as those seen in
the rest of the group. It might suggest a protective
effect of mixed infection, possibly due to population
pressure or the antagonistic effects of products of the
other organism inhibiting the growth of the
pneumococci"7; but in such a mixed group of patients
it is impossible to rule out the effect of other factors,
and we can therefore draw no firm conclusion from
these mortality rates.

In our patients with chronic chest disease 82% of
the pneumococcal serotypes isolated were included in
the new 23 valent vaccine, compared with 60% in the
old 14 valent vaccine. The efficacy of the 14 valent
vaccine in certain high risk groups has been demon-
strated in several studies, in terms both of its ability to
stimulate an antibody response"8'20 and of protec-
tion from pneumococcal infection.2'25 Other stud-
ies, however,26 27 and in particular a recent study of
2295 United States veterans,28 suggest that the elderly
and those with chronic disease may be unable to pro-
duce an adequate antibody response to vaccination
and consequently derive little or no benefit. Further
data on the efficacy of the 23 valent vaccine in such
high risk groups is needed before routine vaccination
can be recommended.

We wish to thank the consultant physicians at the
City Hospital, Edinburgh, for allowing us to publish
details of patients under their care.
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