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Abstract

Background: Febrile neutropenia(FN) is a medical
emergency and is a major cause of mortality and
morbidity in patients on chemotherapy. MASCC score
classifies FN to low and high risk.

Methods: A prospective, observational cohort study of
consecutive febrile neutropenia episodes were conducted
in the Department of Medical oncology, Ramaiah medical
college and hospital, Bengalore, from (October 2014–
September 2016). The inclusion criteria were confirmed
malignancy and febrile neutropenia secondary to
chemotherapy. The neutropenic episodes were stratified
into high and minimal risk on MASCC score. Clinical,
hematological and biochemical laboratory parameters
were collected and compared with low and high MASCC
score.

Results: Hundred febrile neutropenia episodes were
recorded; 85 in solid cancers and 15 in haematological
cancers. Breast cancer was the most common cancer (27
out of 100) and E. coli was the major organism which was
cultured (9 cases). The association of the MASCC score
and the duration of absolute neutrophil count recovery
were found to be statistically significant (p<0.001).
Presence of medical comorbidities also predicted poor
outcome.

High grade fever, fever >7 days, tachypnea, hypotension,
renal failure, culture positivity, MASCC <21, ANC <50 cells,
febrile neutropenia episodes in admitted patients
predicted poor outcome (p=0.001).

Conclusion: The MASCC score identified patients with
febrile neutropenic episodes into elevated risk and low
risk. Gram negative bacteremia is the predominant cause
of febrile neutropenia in our setup. Individual centers
must monitor epidemiology of infections to formulate
appropriate antibiotic policy.

Keywords: Febrile neutropenia (FN); MASCC; Solid tumors
(ST); Haematological malignancies (HM); Absolute
neutrophil count (ANC)

Introduction
FN is a medical emergency and is defined as a single oral

temperature of greater than 38.3°C (101°F) or 38°C or greater
(100°F) for over 1 hr in a patient with an absolute neutrophil
count less than 500/cumm or less than 1,000/cumm, with
predicted rapid decline [1,2]. FN causes economic loss,
morbidity and mortality to patients [3].

IN 2000 International validation score was developed to
identify the low risk FN by Multinational association of
supportive care in cancer (MASCC). Risk stratification into low
risk groups is required as these episodes can be treated on
outpatient basis. This could help reduce the health care cost,
morbidity and mortality [4].

There are a few studies on the profile of febrile neutopenia
from India. This single center hospital based study was
planned to evaluate the microbiological flora, MASCC score
correlation and other clinical variables among febrile
neutropenic patients in solid and hematological malignancies
[5,6].

Materials and Methods

Source of data
A prospective, observational cohort study of consecutive

febrile neutropenic episodes at Ramaiah hospitals over a
period of 2 years, from October 2014 to September 2016. The
aim of the study is to analyses the clinico-microbiological
spectrum, evaluate the use of MASCC scoring index at
Ramaiah hospital, Bangalore. IDSA guidelines are being
followed for antibiotic policy in our institute.
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Methods of data collection
Patients will be identified as per inclusion and exclusion

criteria. History and Physical examination will be documented
according to a standard Proforma.

Laboratory investigations
1. Complete blood count, urine routine.

2. Differential Counts and calculation of absolute neutrophil
count.

3. Blood culture, urine culture, swabs for culture.

4. Chest X-ray radiograph.

5. HIV 1 and 2 testing by ELISA.

6. Each FN episode was given a MASCC score.

7. High-risk FN episode have a MASCC score <21 and were
admitted to the hospital for empirical antibiotic therapy.

8. Low- risk FN episode have a MASCC score >21 and were
on oral outpatient empirical antibiotic therapy.

Table 1 Score point to select patients.

Characteristics Point Score

Burden of illness -

No or mild symptoms 5

Moderate symptoms 3

No hypotension 5

No chronic obstructive pulmonary disease 4

Solid tumour or no previous fungal infection in
hematologic tumor

4

Outpatient status at the onset of fever 3

No dehydration 3

Age <60 years. 2

Inclusion criteria
1. Histological diagnosis of malignancy.

2. FN due to chemotherapy.

3. ANC of <500 cells/mm3.

Exclusion criteria
1. HIV patients with cancer.

2. Age less than 16 years.

3. ANC: WBC X (% mature neutrophils + % bands)

4. MASCC score based on scoring system shown in Table 1.

Statistical analysis
All the quantitative variables such as age, MASCC score etc.

were analyzed and expressed as mean and standard deviation.

All the qualitative variables such as characteristics of burden
of illness, no or mild symptoms etc. were expressed in terms of
percentage

Statistical analysis was done using the following tests:

1. Chi square test.

2. Correlation and coefficient.

3. ANOVA.

Results
Hundred FN episodes analyzed, of the 100 episodes 85 were

in solid tumors, 15 were in hematological neoplasm. Female
distribution was more (67% female and 33% men). Only 24%
were aged above 60 years. Among solid tumors, breast cancer
was most common (almost 27%) and among HT it was acute
myeloid leukemia which was common shown in Figure 1.

Figure 1 Distribution of underlying malignancies.

88% received were treated with 3rd generation
cephalosporin. Oral treatment was given for 11 cases with
ciprofloxacin or amoxicillin/claculunic acid. 23 cases out of 100
cases were given gram positive coverage either with
vancomycin or teicoplanin based on the clinical/
microbiological indications.

Culture positivity was 25%. Urine being commonest culture
positivity of 10%. Blood culture was positivity was 8%. Of the
positive cultures 70% was gram negative species, 28% were
gram positive Staphylococcus and two invasive Aspergillosis.
Staphylococcus was the most common gram-positive species
and E-coli, klebsilella was most common gram-negative species
shown in Figure 2.

The overall mortality was 18%. 12% in ST and 6% in HM.
Significant higher mortality was observed in those episodes
with positive cultures (17%). 40% of HM died as compared to
16.11% ST deaths.
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Figure 2 Organisms identified in culture positive cases in our
study patients with microbiologically detected infections
had a lower MASCC score with mean of 19.16.

In patients with MASCC score of >21 better response to
treatment was observed in the study which showed very high
statistical significance shown in Table 2.

Table 2 Association between MASCC score and response (P -
0.001) In patients with MASCC score of >21 better response to
treatment was observed in the study which showed very high
statistical significance.

Response <21 >21 Total

<1 week 0 23 23

1-2 weeks 0 50 50

Persistent for >3 weeks 0 9 9

Death 18 0 18

Total 18 82 100

Table 3 Association between status at the onset of fever and
response. Febrile neutropenic episodes in admitted patients
had a poor response compared to patients who were
outpatients at the onset of fever. This showed statistical
significance.

Response Inpatient Outpatient Total

<1 week 10 13 23

1-2 weeks 19 31 50

Persistent for >3 weeks 3 6 9

Death 15 3 18

Total 47 53 100

Presence of medical comorbidities at presentation also
predicted poor outcome. High grade fever, fever >7 days,
tachypnea, hypotension, renal failure, culture positivity,
MASCC <21, ANC <50, febrile neutropenia episodes in
inpatient (Table 3). All these predicted poor response (p -
0.001).

There is negative correlation between duration of
neutropenia, fever and MASCC score. longer the duration of
fever and neutropenia, lower MASCC score observed in Table
4. In patients with prolonged neutropenia, the duration of
fever was also prolonged.

Table 4 Correlation between MASCC score, duration of
neutropenia and duration of fever.

Correlation Duration of
neutropenia

Duration of fever

MASCC Score r -0.466 -0.508

p <0.001 <0.001

N 100 100

Duration of
neutropenia

r - 0.825

p - <0.001

N - 100

Discussion
FN episodes are more common in haematological

malignancies than solid tumors, following chemotherapy. The
association of febrile neutropenia with acute leukemia was
first demonstrated by Bodey.

Febrile neutropenia in Indian patients is published mostly in
HM [8-10]. This prospective observational cohort study reports
FN in both ST and HM. In our study, out of 100 cases of febrile
neutropenia, 15 were haematological malignancies and 85
were solid tumors. Breast cancer was the commonest cancer.
Acute myeloid leukemia was the commonest underlying
haematological malignancies. In our study there were 33
males and 67 females with FN episodes. In our study culture
positivity was 25%. In Arabian studies the culture positivity
rate was 31% to 34% in mixed population of both ST and HM.
Culture positivity in Indian patients among HM vary from 13%
to 36% [7-10]. Staphylococcus was the most common gram-
positive isolate. This wide variability in culture positivity could
be due to use conventional culture systems and wide spread
use of empirical antibiotics in primary health care without
culture sampling. E. coli was the commonest gram negative
bacterial isolates in our study which is similar to other studies
from India and developing countries [11,12]. Growth of
Acinetobacter is of concern as it is associated with multidrug
resistance. This is a major concerns in India due to
inappropriate antibiotic usage causing drug resistance.

Talcot showed severity and duration of neutropenia,
previous fungal infection, visceral organ involvement, organ
dysfunction, uncontrolled malignancy, inpatient status at the
onset of fever, hypotension, sepsis, co-morbidities including
cardiovascular and pulmonary disease, leukemia or lymphoma
diagnosis were associated with poor outcome in FN. Freifeld
showed presence of abdominal pain, nausea and/or vomiting,
diarrhoea, hemodynamic instability, neurological or mental
changes, catheter-related infection, pulmonary infiltrates,
renal failure, and liver insufficiency are associated with poor
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prognosis. In our study, in-patient status at the onset of fever,
ANC <50 Cumm3, demonstrable bacteremia had poor outcome
[13,14].

Swati et al. and Gupta et al. reported a mortality rate of
20.3% and 17.9% respectively in FN patients with HM from
India. Recent studies report a wide range of mortality rate (7–
33%) in FN patients. The mortality in our study was 18% which
is comparable to other studies. The incidence of fungal
infection was like studies reported from India. Two cases of
invasive aspergillosis was reported in HM, this may be due to
construction work carried on during our study period [15-19].

Conclusion
FN episodes with tachypnea, hypotension, temperature

>103°F, inpatient status at the onset of fever, ANC <50 Cumm3,
deranged renal parameters and demonstrable bacteremia had
poor outcome in terms of recovery of ANC, mortality and
length of hospital stay. The initial step should be risk
stratification of patients using a validated risk assessment tool
like the MASCC score. Early empirical intravenous antibiotic
treatment and hospitalization though safe may lead to over-
treatment and antibiotic resistance. Validation of simple
additional parameters to identify low-risk FN episodes is
required.
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