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Role of clostridial organisms in neutropenic
enterocolitis

Neutropenic enterocolitis affects the ile-
ocaecal region of the bowel and is character-
ised by intense thickening and oedema with
mucosal necrosis. It is associated with
agranulocytosis, often with Clostridium sep-
ticum infection, and commonly occurs in
patients with acute leukaemia, many of
whom have been treated with cytosine ara-
binoside. The strong association with C sep-
ticum has led to reports that this organism
may have a primary causative role in the
condition.1 2 We report two cases with other
clostridial organisms which, we propose,
may act as opportunistic invaders.

Case reports

CASE I
A 57 year old woman presented with acute
myeloid leukaemia. Remission was
achieved, followed by relapse and a second
remission 10 months later. She again
relapsed and received chemotherapy com-
prising rubidomycin, cytosine arabinoside,
and 6-thioguanine. After this she developed
intestinal obstruction, with a temperature of
37-5°C and a white cell count of 10-4 x
106/1, comprising 98% blasts and 2% lym-
phocytes, with complete agranulocytosis.
She died shortly afterwards.
Postmortem examination, performed four

hours after death, showed multiple gaseous
spaces within the liver and spleen, with hae-
molytic staining of the inferior vena cava.
There was obstructive thickening of the
ileum 50cm proximal to the ileocaecal valve,
occupying a 20 cm segment of bowel. Blood
cultures before and after death produced
pure growths of C welchii, as did swabs from
the affected area. Histologically there was
intense transmural oedema and congestion,
with patchy mucosal necrosis, but no evi-
dence of leukaemic infiltration. Gram posi-
tive bacilli were numerous and
immunofluorescence staining was negative
for C septicum but positive for C welchii.

CASE 2
A 48 year old man treated 10 years pre-
viously with cyclophosphamide for a lym-
phocytic (T cell) lymphoma of the scalp
presented with acute myelomonocytic leu-
kaemia. Remission was obtained but he
relapsed 13 months after diagnosis. Rein-
duction was attempted with intermediate
dose cytosine arabinoside (05g/m2 twice
daily). Following this he was asymptomatic
with a white cell count of 0 1 x 106/1. He
died unexpectedly with a mild fever but no
localising evidence of infection.

Postmortem examination showed evi-
dence of clostridial infection, together with
pronounced thickening along a 10cm seg-
ment of ascending colon, which was adher-
ent to the inferior surface of the liver.
Multiple mucosal ulcers were noted. Culture
of swabs from colon, liver, and spleen pro-
duced a heavy growth of C sordellii. Histo-
logical examination showed mucosal
ulceration with gross transmural oedema
and congestion of the affected colon. Gram
positive bacilli were clustered around the
ulcerated areas and on the serosal surface.
There was no leukaemic infiltrate.

Clostridial septicaemia in patients with
malignancy, particularly leukaemia, is well
recognised. Wynne and Armstrong3
reported 15 episodes, 11 of which were due
to C welchii. In all instances the portal of
entry was the gastrointestinal tract, due to
varying causes including recent anti-
neoplastic chemotherapy or radiation, an
invasive diagnostic procedure, or malignant
disease of the bowel.
C sordellii is rarely regarded as a patho-

gen, and neither it or C welchii have been
reported as the sole organism in association
with neutropenic enterocolitis. We feel these
cases strongly imply that this condition may
be complicated by clostridial species other
than C septicum and that they are behaving
opportunistically in a patient with immune
deficiency and a mucosal defect of the gas-
trointestinal tract, rather than that they
have a primary causative role. The cause of
the initial insult remains unclear, although
neutropenic ulceration4 and damage by
cytosine arabinoside' are contenders, where
there is no malignant infiltration of the
bowel. Other possibilities are intramural
haemorrhage due to thrombocytopenia and
localised ischaemic damage.

Clinically, it is important to consider neu-
tropenic enterocolitis in the appropriate
clinical setting, and if suspected, anti-
bacterial treatment to cover clostridial sepsis
would seem advisable in view of the poor
prognosis associated with the condition.
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Serum alkaline phosphatase isoenzymes

The novel technique for quantitation of
serum alkaline phosphatase (ALP) iso-
enzymes' is interesting and clearly permits
identification of the source of the serum
enzyme. Although we agree that knowledge
of the alkaline phosphatase isoenzyme type
provides clinically useful information, the
clinical evaluation does not really provide
sufficient evidence to justify this claim. It is
likely that several other tests would be per-
formed prior to the request for quantitative
ALP isoenzyme determination; therefore it
is essential to evaluate the additional con-
tribution that this test would make to diag-
nosis, not its contribution in isolation. The
authors state that several other biochemical
variables were available for each patient but
apparently fail to take these into account in
their analysis.
We examined serum total ALP activity

prospectively in 2884 acute medical admis-
sions and found it to be increased (> 1 15
times upper reference limit) in 204 patients
(7 1%). Diagnoses were established by
means of predetermined clinical, radio-
logical, and histopathological criteria and
patients were allocated to one of six diag-
nostic categories (table 1). Qualitative
assessment of ALP isoenzyme type by poly-
acrylamide gel electrophoresis (PAGE) was
available for 178 patients and was consistent
with the clinical diagnosis in 70% (80% of
those for whom the diagnosis was definitely
established).
One hundred and fifty seven had a definite

diagnosis and a PAGE result, and of these,
140 had a full complement of the following
tests: haemoglobin, white cell count, bili-
rubin, total protein, albumin, globulin,
aspartate transaminase (AST), alanine
transaminase (ALT), gamma glutamyl
transferase (GGT), as well as the initial
ALP.
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Table I Numbers ofpatients in diagnostic groups

Group No ofpatients (%)

Liver disease: 63 (30 9)
(Acute hepatitis, chronic liver disease, biliary tract disease,
tumours and drugs)

Bone disease: 30 (14-2)
(Metastases, Paget's disease, osteomalacia, ankylosing spondilytis and
recent fractures)

Coexistent liver and bone disease 6 (2 9)

Transient: 66 (32-3)
(Heart failure, acute infections, diabetic ketoacidosis, thyrotoxicosis)

Other causes: 9 (4 4)
(Leukaemias, polycythaemia, lymphoma, hypernephroma)

Diagnosis unknown: 31 (15-2)
(Failure to satisfy diagnostic criteria, failure to attend follow up)

Total 204

Stepwise logistic regression analysis was
used to determine which variables, if any,
were useful in deciding which patients had
liver or bone disease or transient increase in
ALP. The classification merit statistics for
these analyses showed that in the diagnosis
of liver disease the only significant variables
were bilirubin and GGT (using I n GGT),
whereas in the diagnosis of bone disease the
significant variables were, in decreasing
order of significance, PAGE, bilirubin,
white cell count and ALT. With PAGE
removed from the analysis, the significant
variables became GGT, initial ALP, bili-
rubin, and white cell count. Reintroduction
of PAGE produced a significant improve-
ment in prediction (p = 0 001) (table 2).

Similarly, for patients initially classified as
"not liver" on the basis of GGT and bili-
rubin, addition of PAGE produced a small
but significant improvement in prediction
(p = 0 018).
We conclude that knowledge of the result

of a qualitative test of ALP isoenzymes

(PAGE) provides useful additional informa-
tion in the biochemical diagnosis of raised
serum total ALP but that this is confined to
the diagnosis of bone disease and when the
GGT and bilirubin estimations are
unhelpful. It is in this context (real life) that
evaluations of the clinical usefulness of new
methods of ALP isoenzyme determination
should be set. In addition, established elec-
trophoretic techniques permit identification
of the so called biliary enzyme and Ig-ALP
complexes, neither of which will be detected
by the methods based on enzyme inhibition.
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The authors reply:

The clinical information presented in our
paper was intended to confirm that the type
of raised serum ALP isoenzyme activity
detected by our method was appropriate for
the clinical conditions tabulated, not to eval-
uate its usefulness in differentiating liver and
bone disease. In routine diagnosis we believe
that ALP isoenzyme estimations are useful
in two important situations:
(i) In the patient with an isolated raised total
ALP activity-that is, all other routine labo-
ratory tests being normal
(ii) In the patient who has both bone and
liver disease and, in addition, rising total
ALP activity, such as the patient with renal
failure receiving dialysis (renal osteo-
dystrophy) who has hepatitis (not an
uncommon occurrence).

In both of these situations tests such as
ALT, AST, GGT and bilirubin are of little
use as they are all normal in the first case
and usually all raised in the second case.
Furthermore, in the second case only quan-
titative ALP isoenzyme estimations will
indicate which disease is deteriorating.
Thus, although we agree that investigations
other than ALP isoenzymes provide the
diagnosis in most of the patients with raised
ALP activity, we believe in selected clinical
situations ALP isoenzyme measurements
are justified.

Regarding the information presented by
Parker et al on the merit of ALP isoenzymes
in differentiating liver and bone disease
using unselected cases with raised ALP
activity, it is difficult to comment on the data
provided without additional information,
such as the reasons why their qualitative
isoenzyme measurements disagree with the
clinical diagnosis in 20% of cases. Could
this have some influence on the final conclu-
sions about the merit statistics for ALP
isoenzymes?
We would also be interested to know how

AP isoenzyme measurements were inter-
preted and whether the so called biliary

Table 2 Standara classification merit statistics with and without PAGE

All patients Not liver group

Liver v not liver (%) Bone v not bone (%) Bone v not bone (%)
Without With Without With
PAGE PAGE PAGE PAGE

Diagnostic accuracy 70-2 87-9 81 6 86 5 84-9 82-8 86-0
True positive 68-8 80 8 65-2 79-2 78-3 76-2 79-2
True negative 71 1 89-6 84-7 88-0 87 1 84-7 88-4
Sensitivity 550 63-6 45-5 57-6 66-7 59-3 70-4
,pecificity 81-5 95-4 92-6 95-4 92-4 92-4 92-4
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