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In 12 of 20 (60%) biopsy-proven cases of Pneumocystis carinii pneumonia, the diagnosis was first suggested
by examination of routine Gram stains of impression smears made from infected lung tissue and later
confirmed by methenamine-silver staining. The cysts appeared as 5- to 7-,um unstained spheres, each
containing six to eight intracystic gram-negative bodies (sporozoites). Although the Gram stain does not appear
to be as sensitive as more traditional staining techniques for the detection of P. carinii, clinical microbiologists
should be aware of the morphology of this organism in gram-stained specimens because this relatively simple
procedure gives quick results.

Pneumocystis carinii produces a rapidly progressive and
often fatal pneumonitis in a variety of immunocompromised
patients, including transplant recipients and patients with
various hematological malignancies (10). Infection with this
organism has also been found to occur among homosexuals,
drug abusers, and others suffering from acquired immunode-
ficiency syndrome (9).

Traditionally, diagnosis of this infection has been made by
finding the organism in either sections or impression smears
of lung tissue. The cyst form may be detected by staining
with the Grocott methenamine-silver stain or one of its
modifications (3, 4, 8), the Giemsa stain (2), or the Gram-
Weigert stain (6, 12). Although it has been reported (1) that
the organism can be stained by the Gram stain techniques
which are used for sections of fixed tissue, it was believed
until recently that this organism could not be routinely
visualized by gram-staining impression smears (7).
During routine processing of a lung tissue specimen from a

patient with acquired immunodeficiency syndrome, we dis-
covered that the cyst form of P. carinii was stained by the
routine Gram stain procedure used in our laboratory. The
organism could also be seen in impression smears stained
with a modified Ziehl-Neelsen stain. Over the next 20
months, of 20 biopsy-proven cases of P. carinii infection, 12
(60%) were initially diagnosed by the routine Gram stain.
This report discusses the microscopic morphology of P.
carinii stained by the Gram method so that others may
recognize this organism under similar circumstances.

All patients involved in this study were immunosup-
pressed due to underlying disease or organ transplantation.
Among the patients, 16 were renal transplant recipients, 1
was a heart transplant recipient, and 2 were suffering from
acquired immunodeficiency syndrome. The 20 specimens
included in this study were collected as part of our routine
workup for pneumonitis in immunocompromised patients
(5). Of the 20 specimens, 19 consisted of lung tissue collected
by either open lung (18 specimens) or transbronchial (1
specimen) biopsy. The remaining specimen consisted of
bronchial brushings collected with a protected bronchial
brush.

Impression smears of each specimen were made and

* Corresponding author.

stained by the routine Gram stain procedure used in our
laboratory. The duration of staining with crystal violet,
iodine, and safranine was 1 min each, and a 50% (vol/vol)
solution of acetone-ethanol was used for destaining. To
attempt to increase the number of organisms seen with the
Gram stain, we increased the staining time with safranine to
5 min for a duplicate slide of one specimen. We also used a
carbolfuchsin counterstain (11) on duplicate slides of several
specimens.

In the 12 specimens that were positive by Gram stain, the
number of P. carinii cysts seen was very small (typically one
to five per slide), and thus it was often necessary to examine
the slides thoroughly (15 to 20 min) to find a representative
cyst form.

In gram-stained tissue impression smears, P. carinii cysts
appeared as spherical gram-negative structures with a diam-
eter of 5 to 7 ,um. Most cysts contained eight gram-negative
intracystic bodies and appeared to be similar in morphology
to P. carinii cysts stained by the Giemsa technique. The
most easily recognized form of P. carinii contained a rosette
of the eight intracystic bodies (Fig. 1A). Many of the cysts
lacked this characteristic arrangement, but could still be
seen to contain six to eight irregularly arranged intracystic
bodies (Fig. 1B). The morphology of the organism when
stained by the modified Ziehl-Neelsen stain was identical to
that seen with the Gram stain. Organisms stained by this
method appeared to be non-acid fast, with blue intracystic
bodies.

All 20 specimens were found to contain P. carinii when
stained with the Grocott methenamine-silver stain. The
number of organisms seen in the silver-stained preparations
was always much higher in specimens which were also Gram
stain positive than in those which were Gram stain negative.
These results suggest that the Gram stain is much less
sensitive for the detection of P. carinii. Increasing the
staining time with safranine to 5 min did not increase the
number of identifiable organisms. Although the substitution
of carbolfuchsin for safranine as a counterstain did not
increase the number of organisms seen, carbolfuchsin did
stain the organisms more intensely, making them easier to
see. We have since adopted the use of carbolfuchsin as a
counterstain for this procedure.
Our results suggest that the Gram stain may be useful in

the diagnosis of infections caused by P. carinii. A thorough
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FIG. 1. P. carinii cysts in gram-stained lung impression smear counterstained with safranine. (A) The most recognizable form appears as a
5- to 7-p.m spherical cyst containing a rosette of eight intracystic bodies. (B) Another are of the same specimen containing less characteristic
but still recognizable cysts (x970).

(15-min) examination of the gram-stained slide is usually
necessary to detect the characteristic cysts in samples from
patients with a compatible clinical history and roentgeno-
graphic features. The Gram stain alone is not sufficiently
sensitive for the routine detection of P. carinii. However,
clinical microbiologists should be aware of the morphologi-
cal appearance of P. carinii in gram-stained materials since
the results of this examination are often available long before
those of the stains traditionally used to detect P. carinii.
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