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Diagnostic Value of Direct
Examination of Protected
Specimen Brush Samples
in Nosocomial Pneumonia
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The value of direct examination of Giemsa and
Gram stains of cytospin preparations of protected
specimen brush samples was compared to that of
guantitative culture. Sixty-one samples from
patients suspected to have nosocomial pneumo-
nia were analysed. Twenty-five samples were pos-
itive by quantitative culture, 21 of which contained
microorganisms seen by direct examination. The
presence of leucocytes was not specific for a pos-
itive culture, but in their absence, a positive culture
was unlikely. The presence of intracellular organ-
isms always correlated with a positive culture, but
was not very sensitive.

The protected specimen brush (PSB) technique
combined with quantitative culture (cutoff,
103 cfu/ml) has been recommended as a reference
method for the diagnosis of ventilator-associated
nosocomial pneumonia (1). Quantitative cultures
of PSB samples require overnight incubation to
obtain results. This delay can be overcome by di-
rect microscopic examination of the samples.

Examination of bronchoalveolar lavage fluid
provides reliable information on the percentage of
mflammatory cells with intracellular organisms
(ICOs) present, and this correlates well with the
diagnosis of pneumonia (2—4). The importance of
the presence of intracellular organisms in PSB cy-
tospin preparations, however, has not yet been
studied.

We compared the diagnostic value of direct exam-
ination of cytospin preparations of PSB samples
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to that of quantitative culture. The relevance of
both the cellular composition of the samples and
the presence of bacteria and intracellular organ-
isms in the samples was investigated.

Materials and Methods. From March 1992 to
August 1994, all patients suspected to have noso-
comial pneumonia who were admitted to the
medical intensive care unit and the Department
of Pneumology of the Middeltheim General Hos-
pital were evaluated. Nosocomial pneumonia
was diagnosed on the basis of a new pulmonary
infiltrate on chest radiograph 48 h after admission,
in association with fever (> 38°C) or elevated leu-
cocytosis. In patients ventilated for more than
48 h, additional criteria used to define pneumonia
were worsening hypoxia and/or increased purulent
tracheal secretions detected by visual inspection.
Sixty-one patients (38 men, 23 women) with a
mean age of 59 years were included in the study.
Forty-two (69%) were mechanically ventilated,
and 39 (64%) had received antibiotics prior to
sampling for a mean duration of 4.5 days. Sixteen
suffered from neurological disorders and nine
had a neoplastic condition, whereas the other 27
had various underlying diseases or conditions
(chronic lung disease, abdominal surgery, polytrau-
ma, diabetes mellitus).

As described by Marquette et al. (5), a single cath-
eter (Novatech 13127; France) with a double port
on its proximal tip was used for PSB sampling. Aft-
er sampling, the brush was advanced beyond the
sheath and vigorously vortexed in 1 ml of sterile
Ringer’s solution for at least 60 seconds. Quanti-
tative culture was performed by the calibrated loop
method. Ten pl of the Ringer’s lactate solution was
inoculated onto Columbia agar with 5% sheep
blood (Becton-Dickinson, France); Centers for
Disease Control anaerobe blood agar; MacConkey
agar; and Sabouraud dextrose agar with chloram-
phenicol, One hundred pl was inoculated with a
calibrated pipette onto chocolate IT agar (Becton-
Dickinson) and buffered charcoal-yeast extract
agar (BCYE «). Plates were incubated at 36°C
under adequate aerobic and anaerobic condi-
tions, and were evaluated for growth after 24 h,
48 h, and five days. Numbers of bacteria in the orig-
inal fluid were estimated by colony counts of
each morphotype and expressed in colony-
forming units per millilitre (cfu/ml). A count of
2103 cfu/ml was used as the cutoff point for
determining a positive culture. Cultures were per-
formed according to standard procedures.
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Table 1: Organisms detected by culture or positive direct examination of 27 protected specimen brush samples.

Sample Organism(s) Colony Organisms Presence Presence
no. cultured count detected by of PMNs  of ICOs
{cfu/ml) direct examination
1 Escherichia coli, Enterobacter cloacae 108, 108 g.n. bacilli yes yes
2 Pseudomonas aeruginosa >10° g.n. bacilli yes yes
3 Klebsiella pneumoniae, Enterobacter cloacae 4x103, 5x103 none yes no
4 Pseudomonas aeruginosa 2x104 g.n. bacilli yes no
5 Haemophilus influenzae, Lactobacillus acidophilus 108, 7x10%  g.p.bacilli, g.p. cocci  yes yes
6 Haemophilus influenzae 2x108 g.n. bacilli yes no
7 Staphylococcus aureus, Streptococcus mifleri 3x108, 103 g.p. cocgi yes yes
8 Enteroccocus faecalis 2x1038 none yes no
9 Citrobacter diversus, Neisseria mucosa >10%, >105 g.n. bacilli, g.p. cocci  yes yes
10 Staphylococcus aureus 103 g.p. cocci yes yes
11 Escherichia colf 105 g.n. bacilli yes no
12 Pseudomonas aeruginosa 6x108 g.n. bagilli yes yes
13 Escherichia coli, Morganella morganii, 3x103, 3x103 none no no
Bacteroides thetaiotaomicron, Bacteroides fragilis, 3x108
Bacteroides uniformis
14 Pseudomonas aeruginosa 105 g.n. bacilli yes yes
15 Neisseria subflava, a-haemolytic streptococci 4x103,10% g.n. cocci, g.p. cocci,  yes no
g.n. bacilli
16 Pseudomonas aeruginosa >10° g.n. bacilli yes no
17 Pseudomonas aeruginosa 10° g.n. bacilli, g.p. cocci  yes no
18 Pseudomonas aeruginosa >10°8 g.n. bacilli yes no
19 a-haemolytic streptococci 2x108 none yes no
20 Acinetobacter baurmannii, a-haemolytic streptococci 3xX103, 3x10% g.n. bacilli, g.p. cocci,  yes yes
g.p. bacilli
21 Klebsiella pneumoniae 5x104 g.n. bacilli yes no
22 Escherichia coli >105 g.n. bacilli yes no
23 Streptococcus pneumoniae >10% g.p. cocci yes yes
24 Pseudomonas aeruginosa 105 g.n. bacilli yes yes
25 Escherichia coli 105 g.n. bacilli yes yes
26 none g.n. bacili yes no
27 none yeasts no no

g.n., gram-negative; ¢.p., gram-positive; ICO, intracellular organisms; PMN, polymorphonuclear leucocytes.

For direct microscopic analysis, two slides were
prepared by cytocentrifugation using a Shandon
Cytospin 2 (Southern Product, UK). One May-
Griinwald-Giemsa stain and one Gram stain
were made, using 140 pl of fluid for each slide. At
least 20 high-power fields were examined. In
70% of the cases, microscopic examination was
performed on the day of sampling before the re-
sults of culture were known. The presence of mi-
croorganisms was assessed on the stains. Morphol-
ogy and staining characteristics of organisms
seen on Gram stain were recorded. Direct exam-
ination for the presence of microorganisms was
considered truly positive when at least one mor-
photype was seen and subsequently cultured
(> 10° cfu/ml). The result was considered falsely
positive when microorganisms were seen but not
cultured in sufficient number. Polymorpho-
nuclear leucocytes (PMNs) were considered
present when at least one cell per field was ob-
served. To determine the percentage of PMNs, oth-
er inflammatory cells and bronchial cells — but not

erythrocytes — were considered. Finally, the pres-
ence of intracellular organisms was investigated.
If microorganisms were seen, the entire prepara-
tion was screened for intracellular organisms. At
least three intracellular organisms had to be rec-
ognised without a doubt on either the Gram or the
Giemsa stain. Samples containing 1% or more
squamous epithelial cells were not evaluated. The
unpaired Student’s test was used to compare the
means of two groups. A p-value of < 0.05 was con-
sidered significant.

Results and Discussion. Table 1 shows the results
of culture and direct examination of 61 PSB spec-
imens. Twenty-five samples were positive by
quantitative culture, 15 of which were obtained
from patients with previous antibiotic treatment,
and ten from patients with no previous antibiotic
therapy.

Table 2 shows the correlations between the pres-
ence of microorganisms, PMNs, and intracellular
organisms detected by direct examination and
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the results of PSB culture. The sensitivity of the
presence of microorganisms compared to culture
was 84% and the specificity 94.4%; the positive
predictive value was 91.3% and the negative pre-
dictive value 89.4%.

The sensitivity of the presence of PMNs compared
to positive culture was 96%, the specificity
33.3%, the positive predictive value 50%, and the
negative predictive value 92.3%. A differential cell
count was performed for 48 samples. The percent-
age of PMNs was significantly higher in culture-
positive samples (59% = 29) than in culture-
negative samples (18.5% = 24) (p < 0.001); how-
ever, the range was very broad. Differential cell
count does not seem to offer substantial diagnos-
tic advantages. Although PMNs were frequently
present in the preparations of culture-positive
samples, they were also present in a large number
of culture-negative samples. On the other hand,
the probability of a positive culture was very low
in the absence of PMNs.

The sensitivity of the presence of intracellular or-
ganisms was 44 %, the specificity 100%, the posi-
tive predictive value 100%, and the negative pre-
dictive value 72%. Initial studies (6,7), which used
slides with one drop of fluid directly placed onto
each glass slide, showed a low sensitivity for
Gram stain of PSB samples. Direct smear of the
brush on the slide before washing in Ringer’s lac-
tate enhances the sensitivity of the direct exami-
nation (8), although this procedure risks contam-
ination of the sample and means a loss of materi-
al for culture, unless two separate brushes are used
(9). Cytocentrifugation is an effective method for
increasing the number of cells and microorganisms
in preparations for direct examination of body
fluids (10).

Marquette et al. (11) obtained satisfactory results
from microscopic examination of cytospin pre-
paration of PSB samples. Our results are compar-
able with those of Marquette et al. (11), although
we used a slightly different definition for the
presence of microorganisms.

Recent data have shown that microscopic detec-
tion of intracellular organisms recovered by
bronchoalveolar lavage is a specific method for
early and rapid diagnosis of pneumonia in me-
chanically ventilated patients (7, 2-4, 12). The
cutoff point for a significant percentage of intra-
cellular organisms present in bronchoalveolar
lavage smears has been largely debated (2, 3,
12-14).

Table 2: Correlation between presence of microorganisms,
presence of polymorphonuciear leukocytes (PMNSs), presence
of inflammatory cells containing intracellular organisms
(ICOs), and culture of 61 protected specimen brush samples
from patients suspected to have nosocomial pneumonia.

Results of culture

Positive Negative
Microorganisms present 21 2
Microorganisms absent 4 34
PMNSs present 24 24
PMNs absent 1 12
ICOs present 11 0
ICOs absent 14 36

Our study shows that intracellular organisms
may be recognised in PSB specimens. However, as
the cells are sometimes distorted (probably due to
the brushing procedure), they are more difficult to
identify, and quantification may be problematic.
We, therefore, determined that three intracellular
organisms had to be recognised without a doubt
upon direct examination.

In conclusion, this study demonstrates that cytos-
pin preparations are well suited for microscopic
examination of PSB samples. The presence of mi-
croorganisms in Gram or Giemsa stains predicts
fairly well the results of quantitative bacterial
culture. In the absence of PMNS, a positive quan-
titative culture is unlikely. The presence of inflam-
matory cells containing intracellular organisms al-
ways corresponded with a positive culture in our
study.
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Urine Samples as a Possible
Alternative to Serum for
Human Immunodeficiency
Virus Antibody Screening

P Martinez", R. Ortiz de Lejarazu,
J. M. Eiros, J. De Benito,
A. Rodriguez-Torres

The detection of specific antibodies against human
immunodeficiency virus (HIV) was tested by dot blot
enzyme immunoassay in 95 urine samples from 72
individuals infected with HIV and 23 seronegative
individuals. Western blot of paired serum samples
from these same individuals was used as the gold
standard. The dot blot tested had a sensitivity of
97.2% and a specificity of 100%; only two samples
from HIV-infected individuals at Centers for Disease
Control (CDC) stages Il and IV were non-reactive.
Reactive and discrepant samples (serum/urine)
were confirmed by Western blot, which had a sen-
sitivity of 98.6% and a specificity of 100%. The
most commonly observed Western blot reactivity
pattern in urine samples included bands against
three groups of HIV structural proteins (ENV, POL,
and GAG). The results indicate that urine can be
used in screening for HIV antibodies in epidemio-
logical studies of high-prevalence populations,
though it is not recommended for individualized di-
agnostic purposes.

The increased demand for the capability to detect
antibodies against human immunodeficiency virus
(HIV) in different situations (diagnosis, epidemi-
ological studies, etc.) calls for easily performed
tests that enable large numbers of samples to be
processed without requiring specialized equip-
ment or personnel. It would also be desirable if
such a test used a type of sample that is both easy
to obtain and reliable as regards diagnostic results.
Such a test could serve as a viable alternative to
serological tests currently used in the diagnosis of
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