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ABSTRACT

Background and Objectives: Febrile neutropenia (FN) is considered a medical emergency. Patients with hematological
malignancies (HM) commonly experience FN. Broad spectrum antibiotics have to be started empirically to prevent
complications. This study depicts the clinical profile, microbiological profile, antibiotic sensitivity pattern, and outcome
in high risk HM.

Materials and Methods: In this prospective study, 72 patients with hematologic malignancies, diagnosed and treated
for 108 high risk febrile neutropenic episodes from August 2011 to January 2013 at a Regional Cancer Center, in South
India were analyzed. Cefoperazone-sulbactum was used as a first-line empiric antibiotic.

Results: Majority of the patients with FN episodes had acute myeloid leukemia. Overall culture positivity was 29.62%.
The most common organisms isolated were Gram-negative bacilli (63.64%), with Escherichia coli being the most frequent
pathogen. All Gram-negative organisms were sensitive to imipenem, whereas sensitivity pattern to other antibiotics
were as follows: 85.71%, 78.26%, 69.52%, 63.64%, 41.66% and 47.05% for pipercillin-tazoactum, meropenem,
cefoperazone-sulbactum, amikacin, ceftazidime, ciprofloxacin respectively. Overall mortality was 13.5%. Most of the
patients responded to empiric antibiotic cefoperazone-sulbactum.

Conclusions: In the hematologic malignancies particularly in acute leukemia, there is high risk of developing FN.
Empiric therapy with cefoperazone-sulbactum as a first line leads to satisfactory outcome in high risk FN and therapy
should be tailored to the most appropriate antibiotics according to the bacterial culture results.
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INTRODUCTION

7 ebrile neutropenia (FN) is a medical
c/ emergency. Fever in neutropenia is influenced
by prolonged duration and severity of neutropenia.ll
It leads to prolonged hospital stay, increases the cost
of treatment, morbidity and mortality. FN commonly
affects gastrointestinal tract (GIT), where
chemotherapy induced mucosal damage causes
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blood stream invasion by gut flora. Invasive devices
like central venous catheter (CVC) also become a
source for blood stream infections.” The other sites
affected include respiratory system and skin infections.
Inadvertently, FN leads to decrease in dose intensity
and poor outcome of cancer.’! With the use of empitic
antibiotic, the mortality due to FN has gradually
reduced in cancer patients from 75% to <10%.*7
More so, with the availability of broad spectrum
antibiotics, highly aggressive chemotherapeutic
regimens are being used. While there are innumerable
studies from the Western countries with respect to FIN
and the infectious agent, choice of empiric antibiotic
and outcome, data from India is relatively less. Hence,
we thought it is worthwhile to evaluate the clinical
profile, pathogenic organisms, pattern of antibiotic
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sensitivity and the outcome of treatment in high risk
hematological malignancies (HM) with FN.

MATERIALS AND METHODS

In this prospective study, 72 patients with HM, diagnosed
and treated for 108 high risk febrile neutropenic events from
August 2011 to January 2013 at a Regional Cancer Center,
in South India were evaluated. Consent was taken from
all patients. All patients were older than 15 years. FN was
diagnosed in the occurrence of a single oral temperature
of 238.3°C (101°F) ot 38.0°C (100.4°F) for more than 1 h
along with an absolute neutrophil count (ANC) <500/l
or <1000/ul with predicted rapid decline dutring next
48 h.”l All febrile patients were evaluated for relevant
history, physical examination, complete hemogram, liver
function test, renal function test, serum electrolytes and
chest X-ray. Microbiological cultures of blood from
peripheral vein, central line (if present) and urine were
conducted routinely for all febrile episodes. Automated
blood culture system was used for blood culture. Sputum,
stool and/or pus cultures were done when clinically
indicated. Blood culture (two sets of blood culture, 10 ml
each, one from central line and the other from peripheral
line) was repeated every 48 hif fever persisted. Organisms
were identified according to standard bacteriological
procedures. Antibiotic susceptibility testing was carried
out in the first half of the study using the Kirby-Bauer
disk diffusion method. Computed tomography (CT) scan
of paranasal sinuses was done if patients had paranasal
sinus tenderness or if fungal infection of the sinus was
suspected. CT scan thorax was done in patients who had
pleuritic chest pain; chest X-ray was suggestive of fungal
mass or infiltrate or in clinical suspicion of fungal infection.

These patients were categorized as high risk based on
Infectious Diseases Society of America guidelines. It
includes patients with profound neutropenia <100 cells/ul,
neutropenia anticipated to extend beyond 7 days, significant
comorbid conditions, hemodynamic instability, pneumonia,
new onset of abdominal pain or neurologic change.l’
All patients received standard chemotherapy. No patient
received high dose chemotherapy.

All FN patients received cefoperazone/sulbactum
empirically. Once microbiological culture report was
available, antibiotics were modified accordingly. However,
in culture negative patients same antibiotic was continued.
Vancomycin was administered additionally to the patients,
who had persistent fever, hypotension, redness or
tenderness at central line insertion site and pneumonia.
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Amphotericin B was initiated empirically in patients in
whom fever persisted despite antibiotics on day 4 or 5, in
sinusitis with suspected fungal infection, pleuritic chest pain
o chest X-ray suggested presence of fungal ball. In culture
negative and stable patients intravenous antibiotics were
continued for 5-7 days or until ANC recovered to >500/ul
Subsequently, the patients were started on oral antibiotics
which included amoxicillin/clavulanate, ciprofloxacin or
levofloxacin on an outpatient basis. Bacterial pathogens in
all samples yielding culture positivity were identified and
their antibiogram was recorded. Diagnosis, clinical features,
chest X-ray findings, type of chemotherapy, duration
of neutropenia, use of growth factor, culture positivity,
antibiotic use and outcome of FN were recorded for all
patients. These outcomes were evaluated for all SPSS
19 - SPSS Inc., IL, USA. It’s a software package used for
statistical analysis. SPSS is the Statistical Package for the
Social Sciences.

RESULTS

A total of 72 patients with HM were diagnosed and treated
for 108 FN events. Totally 22 patients had CVC, 21 had
recurrent FN (episodes 14 patients had two episodes,
2 patients had three episodes, 2 had four episodes and
3 patients had five episodes of FN). Acute myeloid
leukemia (55 episodes) was the most common etiology
in our study followed by non Hodgkins lymphoma (31
episodes) and acute lymphoblastic leukemia (16 episodes).
Only in 25% episodes growth factor has been used.
Majority of the patients with FN had neutropenia for more
than 7 days (72/108 episodes, 76.67%). Each of these 108
EFN events were analyzed for associated clinical symptoms
as shown in Table 1. Most common site of infection was
the GIT (18.52%).

Overall the culture positivity was identified in 32 of 108
episodes (29.62%): (Blood culture 19.44%, sputum 7.41%
and pus 2.77%). Poly-microbial infection was noted in
4.62% of cases. Gram-negative bacilli (GNB) (63.64%)
were isolated more commonly followed by Gram-positive
cocci (GPC) (36.36%). The details of which are given
in Table 2. Among Gram-negative infections, Escherichia
coli was the most common isolate (32.14%) followed by
Klebsiella pnenmoniae, Acinetobacter baumannii and Pseundomonas
aernginosa (25%, 21.43%, and 17.86%) respectively.
Staphylococcus aurens was the most common isolate amongst
Gram-positive infections (three were methicillin-resistant
S. anrens [IMRSA]). Blood culture was positive was in 21/108
(65.62% of all culture positive) episodes. In blood culture,
12 and 9 isolates were GNB and GPC respectively. GPC
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Table 1: Clinical profile

Clinical site of infection

No. of episodes (%)

Gastrointestinal tract 20 (18.52)
Multiple sites of infection 20 (18.52)
Lower respiratory tract 16 (14.81)
Head and neck 5 (4.63)
Skin and soft tissue 5(4.63)
Central line 5(4.63)
Others 1(0.93)
No definitive focus identified 36 (33.33)

Table 2: Bacteriological profile

Organism Total no. (%) Blood (n=21) Sputum (n=15) Pus (n=3)
Gram-negative bacilli 26 (63.64) 12 (57.14) 14 o

E. coli 7(32.14) 4 3

K. pneumoniae 7 (25) 4 3

Acinetobacter species 6 (21.43) 4 2

P. aeruginosa 5(17.86) 5

H. influenza 1(3.57) 1
Gram-positive cocci 13 (36.36) 9(42.86) 1

S. aureus 8(56.25) A 1 3

Enterococcus species 2(25) 2

CoNS 2 (12.5) 2

S. pneumoniae 1(6.25) 1

CoNS: Coagulase negative staphylococcus, E. coli: Escherichia coli,

K. pneumonia: Klebsiella pneumonia, P. aeuruginosa: Pseudomonas aeruginosa,
H. influenza: Haemophilus influenza, S. aureus: Staphylococcus aureus,

S. pneumonia: Streptococcus pneumoniae

accounted for 42.86% of blood stream infection with
S. anrens being the most common isolate. Sputum culture
was positive in 7/108 (7.41%) of FN episodes. The most
common isolate in sputum was P. aeruginosa and E. coli
followed by K. preumoniae, A. baumannii and S. aurens. Fungi
were isolated in four sputum samples with two samples
yielding Aspergilius species and two Candida species. No
bacterial pathogens were isolated from urine.

The antibiotic sensitivity among GNB was highest for
imipenem (100%), followed by pipercillin-tazoactum
(86.95%). Most of the E. co/i isolates were resistant
to cefoperazone-sulbactum, piperacillin-tazobactum.
Gram-positive isolates including MRSA were
uniformly sensitive to vancomycin, teicoplanin,
linezolid and levofloxacin. With first line antibiotic
(cefoperazone-sulbactum), 68.5% FN episodes showed
an improvement, 26% episodes improved with second
line (piperacillin-tazobactum with amikacin), another
5.5% required third line antibiotics (imipenem/cilastin
or meropenem). Additional vancomycin was required in
14.5% EN episodes, while 17% episodes required addition
of antifungal agent on day 5 due to unresponsive fever.

Fifteen (13.5%) patients died due to septicemia (8 acute
myeloid leukemia, 3 diffuse large B-cell lymphoma,
2 peripheral T-cell lymphoma, 1 acute lymphoblastic

leukemia and 1 acute promyelocytic leukemia). Six patients
died of pneumonia (5-bacterial infection and 1-fungal
pneumonia). Four patients succumbed to blood stream
infections. In five patients, the source of infection could
not be identified. One patient developed multiorgan
dysfunction and one had septicemic shock. In eight
patients who have died, a bacterial pathogen was isolated
either from blood or sputum (6-GNB, 2-GPC). Most of
the acute myeloid leukemia deaths (7/8) occurred during
induction chemotherapy.

DISCUSSION

This study was undertaken to review the clinical profile,
antibiotic sensitivity pattern, severity of infection and
outcome of treatment in FN with high risk HM patients.
We found FN to be most common in acute myeloid
leukemia patients on chemotherapy. Similar incidence was
also seen in other studies.!” This high incidence of FN in
acute myeloid leukemia could be attributed to the use of
intensive chemotherapy leading to prolonged and profound
neutropenia, which increases the risk of infection. Similar
to other studies FN more commonly occurred during
induction chemotherapy, than during consolidation and
maintenance chemotherapy.”™'" In this study, majority of
the patients had prolonged neutropenia (>7 days) and
had more episodes of FN (both bacterial and fungal)
with associated morbidity and mortality, which was in
concordance to other studies.'!! Bacterial culture yielded
pathogens in 29.62% of the FN episodes. Culture positive
episodes have been identified in 15-38% patients in other
studies. "4 In the western countries, while infections with
GNB predominated during 1970 and 80, a predominant
shift to GPCinfections has been reported in later years.!*
This is usually attributed to frequent use of indwelling
CVCs and the use of fluoroquinolone prophylaxis which
suppresses the aerobic GNB colonizing the GIT but fails
to suppress the microaerophilic GPC.'"* In our study
only three cases with MRSA were identified, all of which
were vancomycin susceptible. In contrast to the Western
studies, studies from India including the present one still
find GNB as the predominant infection in HM.I'Z!%21
Overall E. co/i was found to be the most common isolate
including all cultures and . aurens was the most common
isolate from blood. Similar results were also reported from
other studies.”” The reason for low incidence of S. aureus
infection in our study is due to infrequent use of CVCs.
Increased incidence of S. awrens isolates from the blood
in our study was due to use of CVCs in all acute leukemia
patients. Also Gram-negative isolates from only two cases
produced extended spectrum beta lactamases. We found
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that GNB were highly sensitive to imipenem, piperacillin/
tazobactum and meropenem. They were also moderately
sensitive to amikacin and cefoperazone/sulbactum.
Most of the GNB showed high resistance to third
generation cephalosporins. Similar antibiotic sensitivity
pattern of high sensitivity of GNB to carbapenems,
piperacillin/tazobactum, cefoperazone/sulbactum and
resistance to third generation cephalosporins has been
reported in studies.”**! Even though, 7 vitro sensitivity to
cefoperazone/sulbactum was low, most patients responded
to it clinically, when administered empirically. Sensitivity
to fluoroquinolones is low among GNB with higher
resistance seen in E. coli. All S.aurens including MRSA
were highly sensitive to amikacin, linezolid, vancomycin,
teicoplanin, and levofloxacin. Overall mortality in this study
was 13.50%. All the deaths were attributed to infections.
Similar results have been found in other studies both from
India and abroad."*” Cancer patients on chemotherapy are
significantly predisposed to FN due to immune deficiency
mediated either by the undetlying malignancy and/or
anticancer chemotherapy and mucosal breach due to
chemotherapy. This is reflected by the fact that nearly 80%
of these infections are due to endogenous flora.* With
the present menace of antibiotic resistant “superbugs,”
judicious use of available antibiotics is the need of an
hour. The strength of our study is that it is a large single
institutional study which has taken into account the FN
in HM. Though observational, it can go a long way in
transforming the health policies and antibiotic policies
in our tertiary care oncology center. Furthermore, the
importance of clinical judgment and not chasing laboratory
reports is well emphasized through this study. For instance
though cefoperazone-sulbactum was only 70% sensitive
according to the culture sensitivity, 70% of episodes did
respond to the first line antibiotic suggesting an zz vivo and
in vitro discordance, which has been proven before. Since
sporadic data exist from this part of the world, this study
can be a useful guide for oncologists managing FN in India
and building institutional antibiotic policy. The weakness of
this study is that it is a nonrandomsied observational study.

CONCLUSION

This study attempts to highlight the common infectious
agents, their antibiotic sensitivity pattern and outcome of
high risk FN with cefoperazone-sulbactum. This study
showed that FN was more common in acute leukemia
during induction chemotherapy. Prolonged neutropenia
was associated with increased risk of FN. Around 30%
patients had culture proven infections with predominance
of GNB. Empiric therapy with cefoperazone-sulbactum
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leads to satisfactory clinical outcome in high risk FN and
indiscriminate use of higher antibiotics must be restricted
even in this medical emergency and therapy should be
tailored to the most appropriate antibiotic according to
the bacterial culture.
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