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after homogenization with a 2% pancreatin solution [8].
Homogenization consisted of mixing equal volumes of
sputum and 2% pancreatin solution {(buffered 1o pH 7.6)
and incobation in a walerbath at 37°C o liquefaction.
0.01 ml loopfuls of homogenized sputum were used for
Gram stain and fractional spread on different culture
media. Inoculation and incubation at 37°C for 24 h
occorred  before  dispatch 0 two  microbiological
laboratories (Laboratory B: Dept of Microbiology,
University of Zilrich and Laboratory C: Microbiology
Laboratory, Pharmaceutical Research Dept, F.
Hoffmann-La Roche & Co. Ltd, Basel).

For Gram stains, 0.0} il of washed sputum was
spread over a glass-slide using a calibrated platinum
loop. Average numbers of each bacterial morphotype
per oil immersion field were determined for 20
adequate, randomized fields and expressed in micro-
organisms per ml. An adequate field was defined as one
with >five cells originating from the bronchopulmon-
ary system but no more than would present as a single
layer. Squamous epithelial cells had to be absent both
from the field under evaluation and for a distance of
three oil immersion fields in all directions. Baclerial
types were classified presumptively by their morpho-
logical characteristics and listed as hacmophilus-like,
pncumococcus-like, neisseria-like, staphylococcus-like,
and Gram-negative rods [6], The diagnosis of pneumo-
coccus-like organisms was confirmed by a quelling
reaction with Omniserum®,

The number of non-bacterial sputum cells per mi
was determined from selected pancreatin-homogenized
and non-homogenized sputum aliquots, Liguefaction of
the latter was carried out using the technique of
OppENHEIMER ¢f al. [9], with counts performed in a
haemocytometer. In the cultures we focused on Strep-
tococcus pneumoniae, Haemophilus spp., Branhamelia
catarrhalis, Staphylococcus aureys, Enterobacteriaccae,
and nonfermentative Gram-negative rods. Laboratory B
used: blood agar (GC agar base (BBL*)+7% human
blood), CNA (Colombia Colistin-Nalidixic acid agar
(BBL*)+5% sheep blood), Crowe agar (GC agar base
(BBL*)+1% IsovitaleX (BBL*}+8% boilcd sheep blood
+ 10 U.ml? Bacitracin**), and MacConkey agar
{(BBL*). Laboratory C used blood agar (Blood Agar
Base (Oxoid***) + 7.5% human blood) and chocolate
agar (Blood Agar Base (Oxoid***) + 7.5% human
blood kept at 8C°C for 1 h before pouring). All media
werc incubated for a total of 48 h at 37°C in 10% CO,.
Standard microscopical and biochemical methods were
used for identification [10].

Data were statistically analysed using a nonparametic
two-sided Wilcoxon matched-pairs test [11]. Because of
the extremely asymmetric distribution of the observa-
tions, median non-zero values were calculated instead
of arithmetic means, Non-zero values were used
throughout since the mean incidence of bacteria had to
be determined.

* BBL: Baltimore Biological Laboratories, Cockeysville, Md, USA.
#* Bacitracin: Dr. A.G, Grossenbacher, Allschwil, Switzerland.
¥+ Oxoid: Onoid Lid, Basingstoke, UK.,

Results

Results are seen in tables 1-3 and in figwe 1. On
Gram-stained specimens of 3 h and 24 h sputa (table
1}, counts of haemophilus-like and pneumococcus-like
micro-organisms were similar whether fresh moming
sputa or 24 h sputa were examined, i.e. the medians of
the non-zcro observations did not differ significandy.
High numbers of bacteria were eventy distributed, in-
dicating no overgrowth in the 24 h spccimens. This was
also true for “other” Gram-negative rods and neisseria-
like organisms. Staphylococcus-like micro-organisms
were not found.

Counts of Haemophilus on Crowe, blood and choco-
late agar (table 2) did not differ significantly between
sputa of the two colleclion periods, medians being
identical. There were also no differences with regard to
culture media. On the other hand, culture counts of
pneumococei differed, but only in regard to the cufture
media, chocolate agar being superior to CNA agar, The
small number of positive findings precluded any statis-
tical evaluation,

Data on B. catarrhalis, “other” Gram-negative bac-
teria and S, aureus are given in lable 3. B. catarrhalis
was cultivated in the 3 h and 24 h sputa of two pa-
tients by Laboratory C which used chocolate and blood
agar only. “Other” Gram-negative bacleria were dem-
onsirated in the 3 h and 24 h spuia of five identical
patients in about the same numbers by Laboratory B,
indicating no overgrowth. Laboratory C, however, sho-
wed higher counts culiore in the 24 h sputa of two
patients. S. qureus was isolated on CNA and blood agar
in higher numbers in the 24 h sputa of two patients
than in the 3 h samples. Most patients showing bron-
chopathogenic bacteria in one collection period were
accuralely identified even when sputum of the other
collection period was examined. This was true for
microscopy as well as for culture. Although microscopy
of fresh moming and 24 h spula detected an equal num-
ber of patients with haemophilus-like organisms (lable
1), these bacleria were not present in corresponding
sputurn  specimens of two patients (Nos 1 and §).
Cultural examination of 3 h sputa detecled only one Iess
patient than did microscopical examination. For 24-h
spula the yield of Haemophilus was the same (Labora-
tory B} or even better (Laboratory C) than in the 3 h
samples. No patient positive in the 3 h sample was
negative in the 24 h sample. Gram stins of fresh mom-
ing sputa revealed one additional patient with pneumo-
coccus-like organisms and three additional patients with
neisseria-like organisms compared to microscopy of
24 h spula. These bacteria were not identified in the
corresponding sputa of three patients {(nos 1, 3, 5 and
4, 5, 12, respectively). On the contrary, cultural exami-
nation gave a much lower yicld, especially in the case
of pneumococci. Using CNA agar pneumococci were
cultivated in the 3 h and 24 h sputa of only two pa-
tients (Laboratory B), whereas cultivation on chocolate
agar detected pneumococci in the sputa of four and five
patients, respectively (Laboratory C, table 2). Likewise,
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4) pancreatin was an inappropriate homogenizer as it
destroyed bacteria and cells,

These conclusions are, however, restricted to sputa of
chronic bronchitics examined with the methods de-
scribed and should not be referred 10 other sputa.
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Coloration de Gram et calture de I expectoration matinale et
de 24 h pour le diagrostic des exacerbations bactériennes de
la bronchite chronique: un dogme remis en question, T,
Medici, A. Von Graevenitz, H. Shang, E. Bohni, M. Wall.
RESUME: Les résultats bactériologiques provenant d'examens
directs et de culmwres de 1'expectoration matinale et de |'ex-
pectoralion de 24 h. ont €té comparés pour tenter d’amélioter
le diagnostic des exacerbations baclériennes de la bronchile
chronique. Douze patients ont produit des échantillons de
crachats pendant deux jours consécutifs, selon une répanition
au hasard, soit d’abord 1’expectoralion matinale fraiche (ex-
pecloration de 3 h), suivie de 'expectoration de 24 h, soit la
séquence inverse. Les crachals ont éié lavés wois fois dans
une solution de NaCl & 0.9%, et examinés au microscope
avant ct aprés homogénéisation au moyen de pancréatine
2%. Les cultures ont &ié ensemencées avec 1’expectoration
homogénéisée. Haeophilus influenzae, Pneomocoques et Neis-
seria, ont &€ idemifiés plus souvent dans les examens au
Gram que dans les culwres. Les Staphylocoques et les
Gram (-) le furent moins fréquemment. Environ 50% des or-
ganismes identifiés & 1’examen microscopique comme Pneu-
mocoques n'ont pas poussé i la culture. Les examens micro-
scopiques ont révélé une réduction marquée des cellules et des
baclfries aprés homogénéisation i la pancréatine. Les colora-
uons de Gram de I'expectoralion de 24 h momrent des résul-
lals comparables a ceux de I'expectoration matinale, On n'a
pas ouvé de différence non plus dans les cultres, L'examen
microscopique des colorations de Gram s’avire supérieur au
processus de culture. La valeur de I'examen microscopique est
réduite par I’addition de pancréatine.
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