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Pulmonary infiltrates and adult acute leukaemia:
empirical treatment and survival related to the extent
of pulmonary radiological disease
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ABSTRACI In a retrospective review of 141 consecutive adult patients with acute leukaemia there
were 33 local and eight diffuse parenchymal pulmonary abnormalities noted on the first abnormal
chest radiograph. Empirical treatment was given without any invasive diagnostic procedures.
Twenty of the 41 patients (49%) with radiographic abnormalities died-10 of 31 patients (32%)
in the "local" group (excluding two who were not actively treated) and all eight patients in the
"diffuse" group. One patient in the local group and six in the diffuse group died within 48 hours
of the first abnormal chest radiograph. The results in the local group suggest that failure to
respond to the initial treatment prescribed would allow time to perform an invasive procedure in
most patients that may lead to a change in management. In the diffuse group, however, an early
invasive procedure would be required if the result were to have a chance to influence the
outcome.

Infection remains the major cause of death in adult
acute leukaemia and the lung is the commonest
organ affected.' 2 Septicaemia frequently compli-
cates pneumonia, though the gastrointestinal tract
may be the more important source of infection.3
Gram negative bacteria are the most frequent cause
of pneumonia, but Gram positive and anaerobic
bacteria, Pneumocystis carinii, fungi, and other
opportunistic pathogens are important. Pulmonary
oedema, haemorrhage, and leukaemic infiltration
occur and more than one of these pathological pro-
cesses and infections may be present.'4 The
reported mortality associated with pulmonary
infiltration remains high at 60%.5
Postmortem series from the United States'4 6

showed that in many cases the underlying cause of
pulmonary infiltration, particularly opportunistic
infections and leukaemic infiltrates, was not diag-
nosed in vivo and this led to the enthusiastic applica-
tion and assessment of various lung biopsy techni-
ques.' '" Though doubt has been expressed on the
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relevance of American to British3 findings we are
not aware of any British postmortem series for com-
parison. With invasive procedures a specific diag-
nosis can be made in up to 60-70% of patients,
compared with 20-30% when only conventional
investigations are carried out. The alternative
approach to treatment is based on conventional
investigation and on clinical and radiological evi-
dence, and uses the collective knowledge obtained
from postmortem and biopsy series; this empirical
approach to management remains popular in the
United Kingdom and requires the administration of
broad spectrum antibiotics, high dose co-
trimoxazole, platelet transfusion if the count is less
than 10 x 109/l, and administration of diuretics if
pulmonary oedema is suspected. Fungal infections
may be the cause of 12-25%7'18 of infiltrates and
delay in initiating treatment with amphotericin B
may be disadvantageous.
There is no report of the outcome of the purely

empirical approach to treatment in a consecutive
unselective series of adults with acute leukaemia and
pulmonary infiltrates in the United Kingdom. Such a
survey may stimulate discussion of the place and
timing of invasive procedures in this complex clinical
condition.
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Pulmonary infiltrates and adult acute leukaemia

Patients and methods

The case records and chest radiographs of all newly
diagnosed patients aged over 14 years with acute
myeloid (AML) and acute lymphoblastic (ALL)
leukaemia from two regional centres, Manchester
Royal Infirmary and Leeds General Infirmary, were
reviewed; Manchester records were from January
1979 to December 1981 and the Leeds records from
January 1978 to December 1981. There were 141
patients, 48 from Leeds General Infirmary and 93
from Manchester Royal Infirmary. One hundred
and eight patients had AML and 33 ALL. The mean
age at diagnosis was 49 years for AML and 31 for
ALL. There was no significant difference in age, sex,
or median probability of survival between the two
centres for either AML or ALL, suggesting that the
two hospital groups were homogeneous. All patients
received standard induction remission treatment as
part of the appropriate AML or ALL Medical
Research Council trial. For patients with AML the
principal drugs used in induction were doxorubicin,
cytosine, arabinoside, and 6-thioguanine; and for
ALL prednisolone and vincristine. Most patients did
not receive antibiotic prophylaxis during induction,
though nystatin, amphotericin lozenges, or
miconazole gel were used as part of routine mouth
care. Patients were examined daily and in febrile
patients repeat urine, nasal, throat perineal, and
blood cultures were taken. A temperature of 38°C
or more was an indication for broad spectrum anti-
biotic treatment. Chest radiographs were taken in
patients with unexplained fever or respiratory symp-
toms and were repeated as clinically indicated.

Chest radiographic parenchymal abnormalities
were reviewed by two of the authors and classified as
"local" or "diffuse." Local changes were defined as
being of lobar or segmental distribution affecting
one or more lobes but not all zones, whereas diffuse
abnormalities required changes to be present in all
zones. The presence of mediastinal lym-
phadenopathy and pleural effusion was also
recorded. Where a radiographic abnormality occur-

Table 1 Findings in 41 patients with chest radiographic
abnormality accompanying acute leukaemia

AML ALL Total

Number of abnormalities 34 7 41
Number of "locar' abnormalities 27 6 33
(number fatal) (10) (2) (12)

Number of "diffuse" abnormalities 7 1 8
(number fatal) (7) (1) (8)

AML-acute myeloid leukaemia; ALL-acute lymphatic leukaemia.

red the following contemporary clinical details were
abstracted from the case records: 1-haematological
state at the time, including the neutrophil count and
evidence of remission or relapse; 2-the results of
bacteriological and virological investigations; 3-
treatment given during the episode; 4-the outcome
of the episode, including evidence of radiological
resolution or postmortem information where avail-
able.

Results

Forty six chest radiographic abnormalities were
noted from 46 of the 141 patients (33%), of which
five were not parenchymal. In the 41 remaining
cases the type and nature of the radiographic
abnormalities did not differ between the two centres
or between the two categories of leukaemia. Table 1
shows the overall results of the two different radio-
graphic groups with numbers of deaths in each
group. In 27 of the 41 cases the patients had an
associated profound granulocytopenia (neutrophil
count <0-05 x 10Y/1) and most of these were
severely thrombocytopenic. Twenty seven of the
radiographic changes occurred during induction, 13
during leukaemic relapse, and only one in remission;
no abnormalities were present before induction
treatment was started. At the time of development
of these abnormalities bacteriological and mycologi-
cal cultures of blood, urine, and sputum were initi-
ated. Throat, nasal, and perianal swabs were
obtained and serum was taken for virological study.
In 33 cases (80%) no organism was isolated.
Sputum culture was positive in five cases, six organ-
isms being isolated (Escherichia coli 2, Staphylococ-
cus aureus 2, Pseudomonas aeruginosa 1, Klebsiella
sp 1). Blood culture was positive in three further
cases (Escherichia coli, Staphylococcus aureus, and
Klebsiella sp). Granulocyte transfusions were given
only when proved bacterial infection failed to
respond to antibiotics.
Table 2 shows the outcome of the clinical and

empirical approach adopted in the 33 patients with
"local" pulmonary radiographic abnormalities. Of
the 26 patients treated with antibiotics with or with-
out amphotericin B, 10 died (38%). Of these 10
patients, three had bilateral extensive radiographic
abnormalities not affecting all lung zones. One of
these three patients had never achieved a marrow
remission of the acute leukaemia, and permission
for necropsy was refused in the other two. Postmor-
tem information was available for the other seven
patients. In three there was extensive pulmonary
haemorrhage accompanied by pulmonary oedema in
one patient. The findings in the remaining four
patients were pulmonary oedema alone in one, kleb-
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Table 2 Treatment and outcome in the group with local
pulmonary infiltrates on radiographs

Treatment No No of
deaths

Aminoglycoside plus carbenicillin or ticarcillin 23 9
Aminoglycoside plus carbenicillin or ticarcillin
and amphotencin B 3 1

Observation plus continued chemotherapy 2 0
Observation for probable pulmonary infarction 2 0
Diuretic alone 1 0
All active treatment withheld on grounds of

refractory leukaemia 2 2
Total 33 12

Table 3 Interval between chest radiographic abnormality
and death in 18 patients with local and diffuse radiographic
abnormalities dying ofacute leukaemia

Day ofdeath * Local Diffuse Total

0-1 0 4 4
1-2 1 2 3
3-5 2 1 3
6-11 3 1 4
12-28 4 0 4
Total lot 8 18

*Refers to the number of days after initial abnormal chest
radiograph.
tExcludes two patients, dying on days 5 and 19, from whom all
active treatment was withheld on grounds of "refractory
leukaemia."

siella pneumonia in one, and unidentified
pneumonia in two.
Seven of the eight patients with " diffuse" shadow-

ing received the same antibiotic combination as
patients in the "local" group; one patient was trea-
ted with diuretics alone. All eight patients died dur-
ing the episode, six within 48 hours of the initial
abnormal chest radiograph. Nine of the 10 patients
dying with local abnormalities did so more than 48
hours after the first identification of the radiographic
changes.

Table 3 shows the details of the day of death
related to the first identification of radiographic
abnormality. The overall mortality associated with
the radiographic abnormality in this unselected con-
secutive series of 41 patients was 49%. The median
probability of survival of the 141 patients was 397
and 697 days respectively for AML and ALL: these
figures are similar to the national survival figures,
suggesting that the group was representative of Brit-
ish practice.'9 20

Discussion

The incidence of pulmonary complications in the
present series is similar to that in previous studies.4 18
The difficulty of making a diagnosis by conventional
non-invasive means and the association with the low

Wardman, Milligan, Child, Delamore, Cooke

neutrophil counts found at the time of remission
induction and relapse are confirmed.
Comparison of the mortality rate of 49% in the

present series with the rates found in other studies of
the outcome of pulmonary infiltrates and
pneumonia in leukaemia is difficult. Sickles et a17 in
1973 reported a mortality of 65%, Singer et al' in
1979 60%, and Tenholder and Hooper8 in 1980
45%. All three series were selected and that of
Tenholder and Hooper8 contained many patients
without acute leukaemia. The present data suggest
that selection of patients, which may have been due
to the referral pattern in these series from the
United States, is likely to have a major influence on
results. Delay in referral will result in many patients
with "diffuse" changes dying in the first 48 hours
after an abnormal chest radiograph, while prompt
initial treatment and a favourable response by the
patient may obviate the need for specialist referral.

In patients with "local" radiographic changes
71% have been considered to have bacterial
pneumonias." The response rate in the present series
of 62% (16 of 26) in patients with "local" changes
to antibiotics is in agreement with this.
The overall results in the patients with local

changes in the present study, excluding the two
patients in whom all treatment was withheld on
account of their refractory leukaemias, give a mor-
tality rate of 32% (10 of 31). The postmortem
results in the " local" group of this series suggest that
at least some of the causes of death were treatable;
for example, pulmonary haemorrhage had not been
thought to be a major problem in life in three
patients. Fibreoptic bronchoscopy with broncho-
alveolar lavage2' performed at this time may have
suggested the diagnosis. Unfortunately there is no
published evidence that survival is improved by
making a specific diagnosis, despite appropriate
therapeutic changes.'0 l 22 The figures in table 3 sug-
gest that most patients with local changes survive for
at least two days after an abnormal chest radio-
graph.

All eight patients with diffuse radiological
changes in this series died, six within the first 48
hours after the initial abnormal radiograph. Possibly
patients with diffuse changes are merely at a more
advanced stage of a pathological process than those
presenting with local changes and if this is so it may
account for the high mortality rate. There was some
evidence in this series of progressive radiological
changes in the local group, but no patient changed
from the "local" to the "diffuse" group. Tenholder
and Hooper, however, reported that in patients with
diffuse radiological changes only 35% of episodes
were infectious and that 93% of these were due to
opportunistic infections.
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Pulmonary infiltrates and adult acute leukaemia

Unfortunately only one necropsy was performed
in the diffuse group in this series and there is no
other British necropsy information in patients with
diffuse radiological changes available. The observa-
tion of the speed of death in the diffuse group in our
series suggests that if the results of an invasive pro-
cedure are to have a chance of influencing clinical
progress the procedure would have to be performed
very soon after the finding of diffuse radiological
changes. Whether an invasive procedure is to be
performed or not, empirical treatment should
be started without delay and should include broad
spectrum antibiotic combinations, high dose co-
trimoxazole, amphotericin B, diuretics, and platelet
transfusion.

We gratefully acknowledge the assistance provided
by the Council chartists, Mrs J Farish (Leeds Gen-
eral Infirmary) and Mrs C 0'Rourke (Manchester
Royal Infirmary), and Mrs Kathryn Marsden and
Mrs Ruth Evans for secretarial assistance. The sur-
vival data were kindly provided by Mrs J Thorough-
good, medical statistician to the Yorkshire Regional
Cancer Organisation.
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