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Abstract
An 80 year old woman developed fever 11
days after volvulus surgery. A peripheral
blood smear showed numerous yeast
cells—both extraleucocytic and intra-
leucocytic—as well as leucoagglutination.
The fungal elements included blast-
ospores, pseudohyphae, and germ tubes.
Two days later, blood cultures yielded
Candida albicans, Enterobacter aero-
genes, and Staphlococcus aureus. The
patient had no medical history of immu-
nodeficiency. Several reports indicate that
fungal elements may be detected in pe-
ripheral blood smears from patients who
have a severe intestinal disease.
(J Clin Pathol 1998;51:537–538)
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Many studies have underlined the recent
increase in fungal nosocomial infections.1 Pre-
disposing factors for systemic candidiasis
include neutropenia, indwelling catheters,mul-
tiple antibiotic treatment, and intra-abdominal
surgery.1 In addition, various fungal infections
have been diagnosed by direct detection of
fungi in peripheral blood smears.2–8 Most
patients were immunocompromised.We report
here the detection of Candida albicans in a
blood smear from a surgical patient.

Case report
An 80 year old woman was admitted to the
general surgery service of the Hospital of
Valenciennes, France, because of an intestinal

obstruction related to a volvulus. She had no
history of immunodeficiency. Initial laboratory
studies showed a white blood cell count of
19.10 × 109/litre, haemoglobin concentration
126 g/litre, and a platelet count of 272 ×
109/litre. The patient underwent a sigmoidec-
tomy with colostomy.
Histopathological examination showed in-

cipient necrosis of the colonic wall. The patient
was treated with amoxicillin–clavulanic acid
and ornidazole.
Eleven days after surgery, her temperature

rose to 39.5°C. Blood samples were taken for
laboratory screening. The automated haema-
tology analyser (STKS, Coulter Electronics
Inc, Hialeah, Florida, USA) indicated flag
errors and leucoagglutination was detected
using a counting chamber. As was the usual
practice, the patient’s blood sample was left at
37°C for one hour to rule out temperature and
EDTA dependent antibodies. Following this,
the leucocyte count was 9.4 × 109/litre, haemo-
globin concentration 136 g/litre, and the plate-
let count 154 × 109/litre. On May-Grumwald-
Giemsa stained smears, numerous yeast cells
were detected, mostly within white blood cells
(figs 1 and 2). Blastospores were associated
with pseudohyphae and rare germ tubes, which
were consistent with C albicans. Clusters of
leucocytes and fungal cells were often seen in
the margins of the smear.
Microscopic counting of 500 white blood

cells showed the following values: neutrophils
56%, eosinophils 0%, basophils 0.2%, lym-
phocytes 4.4%, and monocytes 2%; 37.4% of
the cells were morphologically damaged and
could not be identified. Only nine per cent of
neutrophils were morphologically normal;
67% of neutrophils showed vacuolisation and
24% contained yeast cells. Examining 200
white blood cells with phagocytosed yeast cells,
we found that 49% were neutrophils and 51%
were non-identifiable. Fluconazole treatment
was begun the same day but the patient devel-
oped a septic shock and died 48 hours later. C
albicans grew from six aerobic and anaerobic
blood cultures (Bactec NR 860°, Becton Dick-
inson, Sparks, Maryland, USA) after a two day
incubation. The yeast was associated once with
Enterobacter aerogenes and twice with Staphylo-
coccus aureus. A urine sample also yielded C
albicans and E aerogenes.

Discussion
Fungal species detected in blood smears
include Histoplasma capsulatum, Cryptococcus
neoformans, Penicillium marneVei, C albicans, C
parapsilosis, C guillermondii, and Hansenula
anomala.2–8 Most reports describe patients with

Figure 1 Photomicrograph of a May-Grumwald-Giemsa stained peripheral blood smear
showing yeast cells and pseudohyphae within a cluster of damaged cells (magnification,
×347).
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haematological malignancies or acquired im-
munodeficiency syndrome.2–4 8 A few other
patients have been immunocompetent but they
all had an intestinal disease, such as small
bowel adhesions, congenital atresia, or carci-
noma,most often with intestinal obstruction.5–7

Interestingly, C albicans was the species in-
volved in all these cases. In line with these find-
ings, our patient was admitted because of an
intestinal obstruction, a necrotising process
having already begun at the time of surgery.
The fungal elements were so numerous that
they were easily detected in stained smears.
The development of filament was clearly seen
inside neutrophils, suggesting that phagocyto-
sis was not accompanied by fungicidal activity.
Although pseudohyphae and true mycelium
are typical of the parasitic adaptation of yeast,9

they are easily obtained in vitro. Moreover, in
vitro phagocytosis of yeasts may occur during a
one hour incubation at 37°C. In the present
case, the patient’s blood sample was placed at
37°C for one hour to rule out artefactual
leucoagglutination.10 Therefore germination
and phagocytosis could have occurred in vitro

and not in vivo. However, in other reports,
fungi were also phagocytosed, either by neu-
trophils in the case of Candida sp and P marn-
eVei, or by monocytes in the case ofHistoplasma
sp, Cryptococcus sp, and P marneVei.2–8 More-
over, in candida infected tissues, the neu-
trophils are the primary inflammatory cell seen
and microabscesses are common. Thus in the
case described here leucoagglutination was
probably the actual host response to fungal
invasion and not a laboratory artefact.
Because the inoculum is usually too small for

visual detection, diagnosis of fungal blood-
stream infections is rarely made by examining
peripheral blood smears. Most reports, includ-
ing ours, indicate that fungal elements are
present in large numbers. However, even when
the yeast load is high, blood cultures do not
yield C albicans before a minimum of two days
(range two to five).5–8

Thus leucoagglutination should prompt pa-
thologists to look for yeasts and pseudohyphae
in blood smears of patients at risk, such those
with severe intestinal lesions.
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Figure 2 Photomicrograph of a May-Grumwald-Giemsa stained peripheral blood smear
showing two yeast cells within a vacuolated neutrophil (magnification, ×693).
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