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Gram negative septicaemia diagnosed on
peripheral blood smear appearances

A Fife, D Hill, C Barton, P Burden

Abstract
Buffy coat smears from febrile patients
may contain visible bacteria and there-
fore detect bacteraemia before conven-
tional blood cultures become positive.
However, it is unusual to see micro-
organisms in an otherwise untreated
peripheral blood smear. The case of a
febrile neutropenic patient is reported.
A Wright's stained peripheral blood
smear contained bacterial elements, thus
making earlier diagnosis of septicaemia
and identification of the causative bac-
terium possible.

(7 Clin Pathol 1994;47:82-84)
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Case report
A 59 year old woman was undergoing
chemotherapy with ifosfamide and epirubicin
for recurrent adenocarcinoma of the ovary
following a disease free period of five years.
Response to carboplatin had been limited and
the patient had undergone surgical debulking
of the residual tumour some five months ear-

lier. A Hickman line had been inserted and
the ifosfamide/epirubicin regimen started six
weeks before the episode described here. The
patient had already had a septicaemic episode
(not associated with neutropenia) one month
earlier. Two sets of blood cultures (cultured
by the Sentinel method, Difco, UK) taken at
this time were positive for Staphylococcus
aureus and one set had also yielded Kiebsiella
oxytoca. She responded well to flucloxacillin
and gentamicm.

She had undergone her third course of
ifosfamide and epirubicin 10 days earlier and
this had been complicated by the transient
development of signs of ifosfamide toxicity
which completely resolved.
A week after discharge she was admitted

with a 24 hour history of rigors, vomiting,
and epistaxis. Her general practitioner had
given her oral cephradine the day before
admission.

Examination showed that the patient was
pale and obviously unwell. She was initially
apyrexial. Despite the reported epistaxis there
was no other evidence of abnormal bleeding.
Her pulse rate was 84 per minute and her
blood pressure 120/70 mm Hg. Apart from
mild ankle oedema there were no other car-
diovascular signs and the respiratory system
was also normal. The abdomen was soft and
non-tender with no hepatosplenomegaly. She
did not appear to be confused and there were
no focal neurological signs.
A set of blood cultures was taken from the

Hickman line, along with samples for full
blood count, urea, and electrolytes and liver
function tests. A mid-stream urine specimen
was also obtained and the patient was given
cefuroxime intravenously. Results of the
initial investigations showed a haemoglobin
concentration of 71 g/l and a profound
leucopenia of 0-2 x 109/l. Her platelet count
was also low at 31 x 109/1. She was hypo-
kalaemic with a potassium concentration of
2 1 mmol/l and had evidence of mild renal
impairment which had not been present
before.

Soon after admission the patient deterio-
rated and showed overt signs of sepsis. Her
temperature rose to 39°C and she developed
a tachycardia of 100 per minute which was
accompanied by a drop in blood pressure to
100/60 mm Hg. A urinary catheter was
inserted to monitor output and resuscitation
with intravenous fluids begun. Her antibiotic
treatment was changed to piperacillin 4 g four
times daily and gentamicin 80 mg three times
daily in keeping with the regimen for febrile
neutropenia in use in this hospital. She was
given blood and platelet support.
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Examination of the peripheral blood film
of this patient, which was prepared in the
standard way and stained using Wright's
method, showed the presence of multiple
filamentous elements (figure). It was initially
thought that these could be fungal in origin,
and fluconazole was added to the patient's
antibiotics. A Gram stain of the peripheral
blood showed strands of Gram negative
organisms. The filamentous appearance was

ascribed to failure of septation as a result of
antibiotic exposure, in this case the cephra-
dine prescribed before admission. The blood
culture bottles were then examined, and
Gram stained films from both bottles showed
the presence of Gram negative bacilli. The

bottles had not, at that stage, been flagged
automatically as positive, although they were

subsequently. The organism was subse-
quently identified using the API20E system
(BioMerieux, France) as Kiebsiella oxytoca,
sensitive in vitro to piperacillin, gentamicin,
and ciprofloxacin. The mid-stream urine
specimen obtained at admission had been
negative.
The patient recovered slowly with antibi-

otics and supportive treatment. Her white cell
count improved rapidly and within four days
of admission had reached 5.5 x 109/1 of which
4.4 x 109/l were neutrophils. Her electrolyte
balance and renal function returned to nor-

mal, but her antibiotic treatment was

changed to oral ciprofloxacin 500 mg twice a

day on the fourth day because of high trough
concentrations of gentamicin on two occa-

sions. The patient continued to have inter-
mittent fever and it became apparent, after
discharge, that this was associated with flush-
ing of the Hickman line. The line was

removed a month later after another febrile
episode during which coagulase negative
staphylococci were isolated from the blood
cultures. Culture of the line tip showed the
presence of a coliform which was identified as

Kiebsiella species.

Discussion
The use of Wright's stained buffy coat smears
in the early detection of bacteraemia was first
described in 1944.1 However, the method has
never been popular as a diagnostic tool
because of its lack of sensitivity in detecting
bacteraemia when compared with conven-
tional blood culture methods. Later attempts
to improve the yield of positive results using
Gram and Giemsa stained preparations also
gave disappointing results and the method fell
into disuse. A more recent study compared
acridine orange and Gram stained buffy coat
smears with the results of blood culture in
patients thought clinically to be bacteraemic.
Seventy six per cent of patients with positive
blood cultures had demonstrable bacteria in
acridine orange stained buffy coat prepara-
tions. This figure dropped to 52% when
Gram stained smears were examined. Despite
the improved sensitivity of the acridine
orange method, its significant false negative
rate and the laboratory time and labour which
would be required to screen blood smears
from all patients in whom blood culture is
indicated, make it unlikely to become widely
used. Most patients thought to be clinically
septicaemic are in any case treated empiri-
cally with broad spectrum antibiotics pending
the results of an infective screen including
blood culture.

Despite the fact that buffy coat examina-
tion is a relatively insensitive test when
applied prospectively to large numbers of
patients, there are occasions when the periph-
eral blood smears of bacteraemic patients are
found to contain micro-organisms.

Smith' found that infected leucocytes were
visible in smears prepared from earlobe capil-
lary blood of patients with suspected septi-
caemia and suggested that this may form the
basis of a screening test. This method was
insensitive when compared with blood culture
results and has not been widely used.
However, the fortuitous finding of micro-
organisms in the peripheral blood smear can,
as in the case of our patient, lead to earlier
diagnosis. Clostridium perfringens septicaemia,
post splenectomy pneumococcal sepsis, and
staphylococcal infections related to long term
intravenous catheters have also been diag-
nosed on the peripheral blood film appear-
ances (Barton C, personal communication).
In another case report cocci were seen within
leucocytes on a conventionally prepared
peripheral blood film. Subsequent Gram
staining of the peripheral blood showed them
to be Gram negative diplococci. This was the
first clue to the diagnosis in a woman who
died of circulatory collapse and disseminated
intravascular coagulation within hours of
admission to hospital. Neisseria meningitidis
was isolated from blood cultures taken at
admission and from post mortem cerebro-
spinal fluid.

Although detection of micro-organisms in
peripheral blood is undoubtedly a useful find-
ing, care should be taken in interpreting the
morphological appearances in the film, as
illustrated by our case. When films from the

83

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.47.1.82 on 1 January 1994. D
ow

nloaded from
 

http://jcp.bmj.com/


Fife, Hill, Barton, Burden

blood culture bottles were examined, the
organisms appeared as Gram negative bacilli
typical of the enterobacteria. The dangers of
overinterpretation of the blood film appear-
ances are demonstrated by a case report in
which bacteria seen in a Wright's stained film
were thought to have the morphology of
Neisseria Sp.5 The patient was a very prema-
ture infant and was given cefotaxime and
ampicillin on the basis of the blood film find-
ing. Subsequent Gram staining of a buffy
coat preparation showed the bacteria to be
Gram positive cocci and Staphylococcus
epidermidis was isolated from blood cultures.
Antibiotics were changed to vancomycin and
the patient recovered.
The finding of micro-organisms in peri-

pheral blood smears should be regarded as a
useful indicator of bacteraemia, and screening
of blood films in selected patients may be
worth while. Patients with febrile neutropenia
and those who have had their spleen removed
and admitted with fever should be considered.
The fact that our patient's bacteraemia was
almost certainly due to a colonised intra-
venous line would explain the ease with
which micro-organisms were seen in the film
prepared from blood taken from the catheter.

Unfortunately, no simultaneous peripheral
venous sample was available for comparison,
but it is doubtful if the bacteria would have
been seen as readily in this specimen. Patients
with fever related to flushing of indwelling
intravenous catheters should also be consid-
ered for blood film screening and the results
of films and blood cultures from central and
peripheral sites compared. The presence of
organisms, either within neutrophils or as in
this case, in clinically important numbers on
the blood film, should direct attention to the
blood culture bottles which should then be
filmed and subcultured.

We thank Dr J Kremer for permission to report this case.
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