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Antigen detection for diagnosing
pneumococcal pneumonia

O'Neill KP, Lloyd-Evans N, Campbell H, Forgie 1M,
Sattally S, Greenwood BM. (Medical Research Council
Laboratories and Gambia Government and Medical
Research Council Joint Research Unit, Fajara, The
Gambia.) Latex agglutination test for pneumococcal
pneumonia in children in developing countries. Br Med J
1989;298:1061-4.

SUMMARY
The authors studied 101 Gambian children, aged 2 months to
10 years, admitted to hospital with community acquired
pneumonia. Blood from all children and lung aspirates from
42 children with radiological evidence of pneumonia were
cultured for bacteria. The serum and urine from these children
were tested for the presence of pneumococcal capsular polysac-
charide antigens using counter-current immunoelectrophoresis
(CIE) , the commercial latex agglutination test and a latex
agglutination (LA) test specific for 10 pneumococcal serotypes
that commonly cause invasive disease in The Gambia. One
hundred and two children under 10 years, 32 attending the out-
patient clinic with minor ailments and 70 healthy children,
formed the control group.

Concentrated urine samples from 16 (76%) of the 21 children
with pneumococcal pneumonia, proven by culture of blood or
lung aspirates, gave positive results with the LA test specific for
serotype whereas only 4 of 102urine samples from controls gave
a positive result. The sensitivity of this test was higher than that

, of CIE and commercial LA; the latter test was negative in all
culture positive children. The sensitivities of all three tests in
detecting pneumococcal antigens in serum were low.

COMMENT
Acute lower respiratory infection (ALRI) is a common
cause of death in children in developing countries and the
pneumococcus and Haemophilus inJluenzae are the cause
of the majority of bacterial pneumonias.' Most of the
published studies have been confined to children with lobar
consolidation. Comprehensive studies on the bacterial
aetiology of ALRI in children, especially those in rural
areas, have not been done because of the difficulty in
diagnosing a bacterial cause of pneumonia. The bacteria
cultured from the oropharynx are rarely the same as those
cultured from the lung because the throat often carries a
large number of potential pathogens which do not cause
syrnptoms.t-' Children with pneumonia rarely produce
sputum, and bacterial sputum culture, when obtained, is
also unhelpful because of contamination from the upper
respiratory tract. However, when positive, blood culture

may be useful for establishing the aetiology of bacterial
ALRI. Unfortunately, it has a low sensitivity (only 10%
to 30% in pneumococcal pneumonia). Cultures of lung
aspirates have been used in children admitted to hospital.
This procedure, cannot be used in ambulatory patients or
in rural areas because ofthe risk of pneumothorax. There-
fore, bacterial antigen detection in body fluids promises
to be a useful alternative for establishing an aetiological
diagnosis.

Many immunochemical methods are now available for
the detection of the capsular polysaccharide antigens of
the pneumococcus and H. influenzae in body fluids. The
commonly used and commercially available ones are the
LA, CIE and co-agglutination (COA) tests. These are
useful to confirm the cause in bacterial meningitis. How-
ever, studies-including the present one-have shown
that tests on the serum and urine of patients with
pneumococcal pneumonia have not been helpful in estab-
lishing an aetiological diagnosis.s-' This has also been our
experience with the commercial LA test for pneumococcus
(unpublished observations).

Several factors might account for the low sensitivity of
these tests: (1) The concentration of antigen in the serum
may be below the minimal detectable level. (2) There may
be qualitative changes in the pneumococcal polysaccharide
antigen excreted in the urine which renders it less immuno-
reactive. (3) The serum may possess substances that inhibit
the LA reaction. (4) The pneumococcal omniserum cur-
rently used in antigen detection tests contains antibody
to all 83 known pneumococcal serotypes. As a result the
antibody concentration to any specific serotype is small.

Several methods have been developed to overcome
these problems including a more sensitive ELISA test with
a higher sensitivity for detecting serum pneumococcal
antigen- and using smaller pools of antisera containing
antibodies against fewer pneumococcal serotypes in CrE
tests." A modified latex test using antisera against prevalent
specific pneumococcal serotypes resulted in an increased
sensitivity for diagnosing pneumococcal disease.s Unfor-
tunately, data on prevalent serotypes of pneumococci are
not available from many developing countries, including
India. Moreover, if one has to use antiserum pools to
include most of the prevalent pneumococcal serotypes,
the test becomes cumbersome, and relatively insensitive.
This problem may in part be resolved by the use of antibody
directed against the C-polysaccharide of the pneumococcus.
The C-polysaccharide is a species-specific component of
the pneumococcal cell wall. ELISA and co-agglutination
tests to detect pneumococcal C-polysaccharide in sputum
have been shown to be sensitive and specific.Y The
search is also on for other species-specific antigens of
pneumococcus which might be used in antigen detection
tests.
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Breast cancer screening in Edinburgh

Roberts MM, Alexander FE, Anderson TJ, Chetty U,
Donnan PT, Forrest P, Hepburn W, Huggins A, Lamb J,
Kirkpatrick AE, Muir BB, Prescott RJ. (Edinburgh
Breast Screening Centre, Medical Statistics Unit and
Department of Pathology, University of Edinburgh;
Leukaemia Research Fund Centre, Department of
Pathology, University of Leeds; University Department
of Clinical Surgery and Department of Radiology, Royal
Infirmary of Edinburgh, Edinburgh, UK.) Edinburgh
trial of screening for breast cancer: Mortality at seven
years. Lancet 1990;335:241-6.

SUMMARY
The workers in the Edinburgh centre of the UK Trial for the
Early Detection of Breast Cancer (TEDBC) added another
component to their study in which women aged 45-64 years w~re
randomized into two groups-those who were offered screemng
(mammography and clinical examination) and control subjects,
i.e. they were not screened. Between 1979 and 1981, 45130
Edinburgh women were enlisted for the trial. The initial atten-
dance was 61%, but varied with age (being highest in the
youngest age group of 45-49 years), and socioeconomic status
(lower with decreasing socioeconomic status of the general
practice from which the women were recruited). The can~er

.detection rate was 92 per 14 971 (6.2 per 1000women) atthe first
screening visit. This fell to 40 per 12 666 (3.2 per 1000women) at
the third screening visit, and to 31per 10076(3.1 perlOOOwomen)
at the seventh screening visit when mammography was routinely
repeated. In the intervening visits when clinical examination
alone was done, the detection rate was around 1per 1000women
screened. Breast cancer mortality over 7 years was 4.31 per
10000 women-years at risk in the screened group and 5.14 per
10000 women-years at risk in the control group-after adjusting
for age the mortality reduction for the screened group was 17%
(relative risk 0.83, 95% CI 0.58-1.18), which was not statistically
significant. Statistical significance was unaltered by adjustment
for socioeconomic status.
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COMMENT
Breast cancer is a common condition and the following
figures show that it is a major public health problem in
Britain. In Scotland, 1261 women died of it in 1988 (a rate
of 48 per 100000), whilst the comparable figures for
England are 12850 deaths in 1988 (a rate of 53 per
100000). It has long been hoped that screening for pre-
symptomatic disease would help reduce this mortality.

In 1971 the first results from the randomized controlled
trial of screening for breast cancer were published. In all
62000 women were enrolled in the Health Insurance Plan
(HIP) study! and randomly allocated to the study or ~he
control group. Mortality from breast cancer was one thud
lower in the 31000 women in the study group but there
was no significant reduction in mortality for women under
50 years of age. The women in this study group were offered
screening by mammography and clinical examination
annually for four years and the data show a decreased
mortality being maintained at 23% over 18 years.

Several other reports have corroborated the HIp2-4
results for women above 50 years of age, although not all
health workers are convinced about the value of breast
cancer screening. Indeed, the Edinburgh researchers
state that the non-significant decrease in breast cancer
mortality amongst their study group means that the
results at 7 years do not support screening. They will,
however, report again after 12 years.

The UK Breast Cancer Screening Working Party (the
Forrest Report published in 1987)5 recommended setting
up a national breast cancer screening programme. !heir
survey showed a reduction in breast cancer mortality by
at least one third in women aged 50-64 who were offered
screening by mammography. They recommended that
women aged 50-64 years be offered screening by high-
quality single mediolateral oblique view mammography
at three-yearly intervals. The assessment, biopsy and treat-
ment was to be done by a specialized multi-disciplinary
team comprising a clinician, a radiologist, a pathologist, a
radiographer, a nurse and a receptionist.

The three-year screening interval was put forward by


