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SUMMARY

Tracheal aspirates from patients with diarrhoea and pneumonia were tested
for the presence of pneumococciby both quantitative culture and counter immuno-
electrophoresis (CIE). Antigen was demonstrated by CIE in 33/48 of these
confirmedcasesof pneumonia. The technique is easy to use and gives rapid results.

INTRODUCTION

Respiratory tract infections are a major cause of death in Bangladesh and other
developingcountries in the world. It ranks next only to diarrhoea as a cause of infant
mortality (Chen et a], ]980). Pneumonia is caused by diverse etiological agents. The
clinicalpresentation, age, socio-economicconditions, findingsof physical examination,
X-ray, and non-microbiologica] laboratory tests can giveclues to etiology but micro-
biological methods need to be performed for precision of diagnosis. Interpretation of
the results of cultures depends directly on the source of the specimenand care of
processing. Previous use of antimicrobial agents can obscure the results of culture
methods. Direct tests for microbial antigens can be very helpful to identify the caus-
tive agent even after antibiotics have been used.

Recently rapid and direct methods for detection of microbia] antigens have been
developedthat do not require the long culture process (Anhalt et aI, ]978and Chris-
tensen et aI, 1973). One of these is CIE which has been evaluated in the diagnosis of
pneumonia (Dorffet aI, 1971; Tugwell and Greenwood, 1974; EI-Refaieand Dulake,
]975; Tebbutt and Coleman, 1978; Trollfors et aI, 1979 and Kalin and Lindberg,
]982) and recently standardized (Anhalt et aI, 1978).In this study, we investigated
the relative diagnostic value of CIE in lower respiratory tract infections as com-
pared to culture methods.

MATERIALS AND METHODS

Tracheal aspirates (TAs) were drawn from 48patients, admitted to ICDDR,B
with respiratory tract infections associatedwith diarrhoea. All but two of the cases
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were less than five years of age. Cases included in the study all had positive chest x"
rays and were without history of antibiotic use for the past two weeks. A sterile catheter
(Bardic Infant feeding tube No. 1731, C.R. Bard International Ltd, England) was
inserted to the oropharynx, initiating a cough reflex. The sputa produced were drawn
into the catheter using a suction machine and collected in sterile disposable mucous
traps (Nunc, Denmark). The specimens were Gram stained and scanned at 100x
magnification. Only specimens with more than 25 leucocytes per high power field were
accepted for culture.

The TAs were treated with an equal volume of 2%acety Icysteine and mixed
by a vortex mixture along with some glass beads. After five minutes, 0.1 ml of this
mixture was added to 9.9ml of trypticase soy broth (dilution 1:100). From the 1:100
dilution, 0.1 111.1was further mixed with 9.9 ml trypticase soy broth (dilution. 1:10,000).
0.1 ml aliquotes from both the. 10-1 and the 10-4 dilution were spread by surface
plating on Me Conkey, gentian blood and enriched chocolate agar plates. Staining,
dilution, and inoculation of bacterial plates were completed within 30 minutes of
collection. All plates (chocolate agar in COg)were incubated at 37°Covernight.

Pneumococciwereconfirmed by the optochin disc test and in questionable cases
also by co-agglutination (Phadebact, Pharmacia Diagnostics, Uppsala, Sweden). The
TAs were thereafter centrifuged for 10minutes at 3000r.p.m. The supernatants to be
used for CIE were transferred to a one drum vial and stored in a deep freeze. All sam-
ples were tested for pneumococcal antigens irrespective of the culture results. "Omni"
serum" containing antibodies against 83 pneumococcal types (Statens Serum Insti-
tute, Copenhagen, Denmark) was used as the source of antibody. Glass slides were
coated with agarose (SeaKem, Marine Colloids Inc., Maine, USA), 1% in barbital
buffer pH 8.6, 0.05M, (barbital O.92g,sodium barbital 10.3Ig, sodium acetate (3H.O)
11.3g,distilled water ad 1000ml). Wellsof 2 or 3 mm diameter were cut 4 mm apart.
10",,1omni-serumwasplacedin wellson the anodal side of the plate and electrophoresis
carried out for 15-20minutesat 2.5volts per em at room temperature. Thereafter 10(J.l
of the samplesto be tested wereadded to the wellson the cathodal side, the electropho-
resis run for another 5 minutes and the slides viewedfor precipitates.

Penicillin sensitivity was tested according to the Kirby-Bauer technique (Bauer
et aI, 1966).IOUdiscswereused. Strains withan inhibition zone of29 mm or more were
regarded sensitive.

RESULTS

A total 48 patients fulfiling the inclusion criteria were investigated. PneumococcI
were cultured from 27 cases (56 %) and pneumococcal antigen was demonstrated in 34
(71 %) cases (Table I). In 23 cases both culture and CIE were positive. The four CJE
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negative and culture positive results all occurred in cases where fairly high numbers
of pneumococci were cultured (Table II). I n the culture verified cases the number of

pneumococciwas ~ 10&cfu/ml in 24 cases. All isolates were fully sensitive to penicillin.

Table-I: Culture and CIE findings in patients with pneumonia.

CIE

Culture +
+ 23

11

Total 34
P= 0.015
Fisher's exact test

4
10

14

Total
27
21

48

Table-II : Pneumococcal count~ in tracheal aspirates in relation to
CIE findings.

Cfu/ml
108
107
106
105
10'
103

Total
Cfu=,

DISCUSSION

CIE

+
3
8
7
2
1
2
23

Colony

o
3
1
o
o
o
"4

forming unit.

Total
3

11
8
2
1
2
i7

The more qualitative isolation of pneumococci in sputum or throat cultures is
of limited value as commensal pharyngeal pneumococciare relatively often isolated
from healthy people (Brumfitt et ai, 1957). On the other hand, the combination of
thorough directed sampling (i.e. TAs), high number of leucocytesand few ephithelial
cellsin direct smears and dominating growth of pneumococci in quantitative cultures
have been shown to correlate well with the clinicaldiagnosis of pneumonia (Tebbutt
and Coleman, 1978;TroUforset ai, 1979;Kalin and Lindberg. 1982). Detection of
pneumococcalantigens by CIE has also shown to correlate well with the diagnosis of
pneumococcalpneumonia (Tebbutt and Coleman, 1978;Trollfors et ai, 1979).

The principle of CIE is that a negativelycharg~d antig<;}nmigrates towards the
positiveelectrode from which the antibody is carried in the opposite direction due to
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endosmosis until they meet and a precipitate line forms where there is a proper
proportion between antigen and antibody. With the standard CIE buffer systems the
carbohydrate antigens from pneumococci types 7 and 14, which are neutral, cannot be
easily detected.

The frequency of type 7 and 14 have comprised 6% to 9% in different series
(Caldar et aI, 1970). The 4/38 (11 %) cases not detected by CIE in our series could thus
be due to a similar distribution.

False positive CIE reactions are not supposed to occur from sputum samples as
small amounts of antigen from pneumococcal contamination from the upper respia-
tory tract will not be detected (EI-Refaie and Dulake, 1975). A close correlation between
a positive CIE for pneumoccocci and pneumococcal antibody increase as determined

by Enzyme Linked Immuno-Sorbant Assay (ELISA) has been reported even in culture
negative cases (Trollfors et al! 1979). The II cases only detected by CIE in our study
therefore, most probably are from cases where antibiotics recently were 'given or where
the culture technique was insufficient. Pneumococci can be difficult to isolate, especially
when there is a heavy concomitant growth of Gram negative bacteria or streptococcus
viridans, which was the situation in aU our cm negative cases. Even when extreme

care was given to sampling and culture technique CIE detected significantly more
cases of suspected pneumococal pneumonia than did culture (P= 0.015, Fisher's exact
test, one-tailed).

There is an extra cost per specimen of Taka 10-15 WhenCIE is compared to stano.
dard culture. It is an acceptable increase for a diagnostic tool that is both easier to

perform than culture and enhances the diagonosis of pneumococcal pneumonia.
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