Original Article

The value of computerized tomography of the chest in

patients with neutropenic fever

Khudhair A AL-Khalissi * MRCP (UK)
Ahmed I Shukr ** FIBMS FICM Haem
Azher S AL-Zubaidy*** CABM

Abstract:

J Fac Med Baghdad
2015; Vol.57, No .3
Received Dec. 2013
Accepted Jun.2015

Background: Absolute neutropenia in hematological malignancies remains the single most important risk
factor for infection, which can be fatal and requires urgent management including radiological procedures
and treatment.

Objectives: To compare computerized tomography (CT) of the chest with chest radiology (CXR) in the
assessment of febrile neutropenic patients with hematologic malignancy.

Patients and methods: A prospective study, carried out in the hematological ward, Baghdad teaching
hospital, for the period from 1stApril 2011to 30thApril 2012.1t included 46 neutropenic febrile patients .All
had chest X-ray (CXR) and computerized tomography (CT) of the chest.

Results: Male were 21, and female were 25. Mean age was 47.89 + 15.32 years. Mean absolute neutrophil
count (ANC) was 0.25X109/L. 29 (63%) patients had normal CXR in which CT was abnormal in 3 of them.
17 (37%) had the same abnormalities on CXR and CT.

Conclusion: Computerized tomography is superior to CXR in patients with neutropenic fever, and it should

be included in the investigations, especially in patients with respiratory symptoms.
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Introduction:

Patients with hematologic malignancy are at increased risk
of potentially fatal infection as a consequence of treatment
induced neutropenia. Currently the common approach to
immunosuppressed patients with fever or respiratory symptoms
is to assess pulmonary involvement by CXR, start empirical
broad—spectrum antibiotics early, and add antifungal agents if
feveror symptoms persist (1), as aggressive opportunistic fungal
infections can develop in patients with neutropenia presented
beyond one week(2).The risk of infection correlate closely
with the degree as well as duration of neutropenia. It is highest
when neutropenia is prolonged (>10-14days) and profound
(ANC<0.1x 109/L), and when the ANC fall sharply(3,4).In
patients with persistent fever, reaction to drugs (including
hemopoietic growth factors and antibiotics) or blood products,
underlying malignancy, graft versus host disease and severe
mucositis caused by chemotherapy should be considered as
non-infectious causes of fever(5). However in the face of severe
immunodeficiency, the systemic and pulmonary inflammatory
response to infectious and non-infectious processes may be
poor and occasionally virtually absent. Thus, due to its low
sensitivity, plain CXR of the chest may be normal or shows
only minimal non-specific abnormalities (6). This may delay
further diagnostic and therapeutic measures in potentially fatal
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condition(7).Computerized tomography ofthe chest has greater
sensitivity and has been proposed to replace the plain CXR in
the primary evaluation of immuncompromised patients(8).It
has been shown to be superior for identifying localization and
spread of lesions as well as assessment of etiology(9). About
50% of patients with hematologic malignancy will present
with pulmonary infections during their management (10),
which are the direct cause of almost 40% of death in these
populations, and the prognosis correlate to how early diagnosis
is made, meaning that quick access to cross sectional imaging
is required: a key factor in the management of lung disorders
(11). The purpose of this study was to compare thoracic CT to
conventional CXR in the initial assessment of ill neutropenic
patients with hematological malignancy, and their effect on
mortality.

Patients and methods:

Between April 2011 and April 2012, 46 adult patients, aged 20-
69 years were recruited from the hematology ward in Baghdad
teaching hospital. All had received chemotherapy for different
hematologic malignancies, their ANC < 0.5x109/L, and all
were febrile with body temperature of > 38.80C for single
reading or > 380C, twice over one hour. Full history and type
of hematologic malignancy were documented. Demographic
information including age, gender were obtained, followed
by medical examination, then patient’s consent was taken. All
were sent for plain CXR (Shimadzu), then to conventional CT
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of the chest on the same day or the day afterward (Philips /
120 KV, using 64 slides technique with slice thickness of 3
mm). Results were interpreted by one consultant radiologist,
and sometimes by two. Patients were classified into 4 groups
according to the presence or absence of respiratory signs and
symptoms, and results of their CXRs and CTs.

Statistical analysis :A cross sectional study. All data were coded
and tabulated by using number, percentage. Using SPSS and
Microsoft excel software to calculate association of different
variables.

Results:

Total patients number was 46, including 25 (54.3%) female
and 21 (45.7%) male. Mean age was 47.89 + 15.32 years
(range 20-69). (Tablel). Forty three (74%) patients had acute
leukemia. Absolute neutrophil count was < 0.2 x 109/L in 35
(76.1%). Thirty patients (62.5%) had received chemotherapy
before > 1 week.(Table 2). Seventeen (37%) patients had
abnormal CXR, and all of them had abnormal CT.(P = 0.000),
while 29 (63%) patients who had normal CXR, 3(10%) of
them had abnormal CT.(Table 3). Twenty (43.5%) of patients
(Group 1) had signs and symptoms of respiratory disease but
a normal CXR, CT was abnormal in 3(10%) Of them, while
those who had respiratory signs and symptoms and abnormal
CXR (Group 2) all had abnormal CT. Patients without signs
and symptoms of respiratory disease included Group 3 (4,
8.7%) who had abnormal CXR, CT was abnormal in all of
them, and Group 4 with no respiratory signs or symptoms (9,
(19.5%)) with normal CXR, all their CTs were normal.(Table
4).Radiological diagnoses after CTs in 20 patients were:
Pneumonic consolidations in 12(26.1%), malignant infiltration
in 4(8.7%), invasive aspergillosis 3(6.5%), tuberculosis
? in 1(2.2%). Diagnosis in patients with normal CXRs and
abnormal CTs included 2 with pneumonic consolidation and
I patient with aspergillosis. Compatibility between CXR and
CT diagnoses were positive in 13 patients, while they were
different in 4 patients after CT. Regarding mortality and
survival; only twenty two (76%) out of 29 with normal CXR
survived, and 11(65%) out of 17 with abnormal CXR survived
(P = 0.225). Twenty two (84.6%) out of 26 with normal CT
survived, and 11 (55%) out of 20 with abnormal CT survived
(P=0.03).(Table 5).

Tablel: Demographic distribution of 50 patients with

neutropenic fever

Demographic character No %
Age (years)

20-29 8 17.4
30-39 7 15.2
40-49 7 15.2
50-59 9 19.6
>60 15 32.6

Gender

Female 25 54.3
Male 21 45.7

Table 2: Variables in 46 patients with neutropenic fever

Variables No %
Diagnosis
Acute myelogenous leukemia 21 45.75
Acute lymohocytic leukemia 13 28.30
Non Hodgkin,s lymphoma 8 17.40
Hairy cell leukemia 1 2.13
Hodgkin,s lymphoma 2 4.39
Chronic lymphatic leukemia 1 2.13
Absolute neutrophil count x 109/L.
<0.2 35 76.1
0.2-0.5 11 23.9
Last dose of chemotherapy
<1 week 16 34.8
>1 week 30 65.2

Table 3: Relation between CXR and CT in 46 patients with
neutropenic fever

CT chest
Abnormal Normal Total
CXR No % No % No %
Abnormal 17 100 0 0 17 100
Normal 3 10 26 90 29 100

Table 4: Relation between patient’s group and abnormal
CT in 46 patients with neutropenic fever

Abnormal
Patient group No CT %
No
1.Resp*S&S** +normal CXR 20 3 15
2.Resp S&S + abnormal CXR 13 13 100
3.NO Resp S&S + abnormal CXR 4 4 100
4.NO Resp S&S +normal CXR 9 0 0

* Respiratory, ** Signs and symptoms
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TableS: Relation between CXR and CT with mortality in
46 patients with neutropenic fever

Outcome
Radiological D.ead
investigation UL Total P value
g No (%) No
(%)
CXR 7 (24) 22
Normal (76) 29
Abnormal 635 11 17 P0.225
(65)
CT chest 4(13) 22
Normal (84.6) 26
Abnormal 245 11 20 P0.03
(55)
Discussion:

Chest radiography has an important role in detection of
pulmonary infiltration and in follow up the response to
treatment, however, chest radiography has lower sensitivity for
detection of early infection, and finding are often non specific.
(12) Computerized tomography overcomes some limitations
of CXR: as CT can detects 20% more pneumonias in patients
with pulmonary infection 5 days earlier than CXR.(13) Ten
percentof symptomatic patients withnormal CXR had abnormal
CT (P 0.225). This is comparable to what was obtained by
Primack,(14)and McLoud(15)in north America. This can be
explained by either early pulmonary infection, or the infection
is mild and could not be visualized by CXR. All patients with
abnormal CXR had abnormal CT. This is expected, as CT is
more sensitive than CXR. Nine patients with no respiratory
signs or symptoms had normal CXRs, all had normal CT,
Elena(16) had recommended that high resolution CT ( HRCT)
may benefit such patients. Pneumonic consolidation Invasive
aspergillosis almost always occurs in immunocompromised
host, and causes significant hemorrhagic infarction. Early in
the course of infection, CT may reveals single or multiple
nodules, often with surrounding ground — glass opacity, the
so called “hallo sign”.(18,19)Invasive aspergillosis was highly
suggested in 3 (6.5%)patients after CT examination, which
was not clear on CXR, 2 with nodular lesions and 1with hallo
sign.

Malignant infiltration was found in 4(8.7%), and cavitory
lesion suggestive of pulmonary tuberculosis in 1(2.2%).

Out of 17 patients with abnormal CXR, diagnoses were similar
in 4 after CT (2 pneumonia, 1 malignant infiltration and 1
with cavity), while 13 had different diagnosis. Mortality were
significantly (P = 0.03) associated with abnormal CT, but not
with abnormal CXR (P = 0.225). (Table 5).

Conclusion:

Computerized tomography has a superior role over CT in
patients with respiratory signs and symptoms even with normal
CXR, but it is not recommended in those without signs and
symptoms and normal CXR.
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