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Background: Therapeutic approach to children with acute leukemia and sepsis involves s (s ARt enlihe
identification of the causative organism and institution of appropriate antimicrobial
therapy. The pattern of local flora and antibiotic susceptibility should guide empirical
antimicrobial therapy. Aims and Objectives: To identify the bacteria and fungi
causing sepsis in children with acute leukemia and study their antimicrobial profile. | DOl 10.71152/ajms.v16i7.4578

Materials and Methods: This descriptive observational study with a cross-sectional E-ISSN: 2091-0576

study design involved 100 consecutive children admitted to the inpatient department P-ISSN: 2467-9100

with acute leukemia and clinical sepsis with an acute rise of pediatric sequential

organ failure assessment score of more than 2. All possible samples, including blood, Copyright (c) 2025 Asian Journal of Medical
urine, and pus were sent for culture and sensitivity. Data were analyzed using the  sciences

Statistical Package for the Social Sciences 23 software. Results: All children had fever.

Most common form of infection was pneumonia (27 %). Positive microbial growth
was found in 23.18% of all the samples (n=220). Gram-negative bacteria were most @ @ @
commonly (49.01%) isolated followed by Gram-positive (27.45%) organisms and fungi

(23.52%). Overall, the most common organism was Klebsiella (15.68%). Klebsiella

showed 50% sensitivity toward tigecycline and colistin and 37.5% sensitivity toward  This work is licensed under a Creative Commons
meropenem, amikacin, and levofloxacin each. Gram-positive organisms showed 100%  Attribution-NonCommercial 4.0 International
sensitivity toward vancomycin, linezolid, daptomycin, and tigecycline. We got 23.52%  License.

pan resistant organisms. Conclusion: Sepsis is the leading cause of morbidity and

mortality among children with acute leukemia. The major causative agents were Gram-

negative rods followed by Gram-positive microbes and fungi. Appropriate antimicrobial

therapy must be initiated as per the culture sensitivity pattern of the local area to

improve outcome and to reduce emergence of drug resistance.
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INTRODUCTION 40% of all childhood cancers. These patients ate prone

to develop life-threatening infections caused by vatious
Acute leukemia is the most common Indian childhood  bacteria and fungi. The overall prognosis depends upon
cancer with a relative proportion between 25% and  timely institution of appropriate antibiotic and antifungal
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drugs. Emergence of drug resistance is a matter of
concern. Currently, antimicrobial drugs are chosen based
on guidelines given in standard textbooks and national and
international journals. However, it should be guided by the
prevalence of local flora and antimicrobial susceptibility
patterns of the institution. No recent study in this regard
is available in our hospital, especially in children with
leukemia. Hence, this study may provide valuable inputs
in guiding the treatment of such patients.

Aims and objectives

To identify organisms responsible for sepsis in children
with leukemia and to study their antimicrobial sensitivity
pattern.

MATERIALS AND METHODS

This descriptive observational study with cross-sectional
study design was carried out in the Department of
Pediatrics, Medical College and Hospital, Kolkata, India.
The total study period was 2 years (October 2021—
September 2023). Children with acute leukemia, between
1 month and 12 years of age, who presented with sepsis
and were admitted to ward were included. A total of 100
consecutive patients were included in the study.

Inclusion criteria

Patients of acute leukemia, between 1 month and 12 years
of age, who were admitted with clinical sepsis, and had an
acute rise of 2 or more pediatric sequential organ failure
assessment score (pSOFA) points.'

The pSOFA score is a tool used to assess the severity of
illness in critically ill children. This is a modified version
of the SOFA score, adapted for the pediatric population.
The pSOFA score assesses six organ systems: respiratory,
hematological, hepatic, cardiovascular, neurological, and
renal. It helps predict mortality and other outcomes in
critically ill children.

Exclusion criteria

a. Diagnosed cases of chronic systemic diseases

b. Patient with dysmorphic features

c. Patients who had received intravenous antibiotics
48 hours before hospital admission

d. Patients of leukemia who had achieved complete
remission and were free of any anticancer chemotherapy.

Necessary permission from the institutional ethics
committee, and written informed consent from all parents
were taken. Consecutive 100 patients of acute leukemia and
sepsis with an acute rise of 2 or more pSOFA points were
selected from the pediatric general ward, pediatric intensive
care unit and high dependency unit. All of them were
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subjected to thorough history taking and meticulous clinical
examination. Investigations such as complete blood count
including peripheral blood smear; liver function test; renal
function tests; serum electrolytes; tumour lysis syndrome
markers; markers of infection such as C-reactive protein,
erythrocyte sedimentation rate and procalcitonin; and urine
analysis were done. Ultrasound and computed tomography
scan were done when deemed necessary. Calculation of
pSOFA score was done for each case. Five ml of venous
blood was collected and injected into blood culture collection
bottles from each patient by phlebotomy after adequate
dressing of the skin surface with isopropyl alcohol and
povidone iodine. Urine samples were taken from patients
in pre-sterile glass test tubes, maintaining proper asepsis.
Swabs were taken from the throat when patients had signs
or symptoms suggestive of oral or oropharyngeal infections.
Swabs were also taken from pustules, abscesses and wounds
as per the clinical profile of the patients. The samples thus
collected were sent to the department of microbiology and
were examined for bacterial and fungal culture, and antibiotic
susceptibility. Viral studies were not done due to financial
and technical constraints. Blood cultures were processed
by the BACTEC system, whereas all other specimens were
processed by the VITEK system. Results were available after
5 days. Blood culture was considered to be negative if there
was no growth after 5 days, and urine culture was considered
to be negative if there was no growth after 3 days. All the
data were entered into the MS Excel sheet, and appropriate
statistical analysis was done.

Statistical methods

Data were maintained in Microsoft Excel 2010. Statistical
Package for the Social Sciences software version 23 was used
for the statistical analysis of the data. Quantitative data were
expressed as mean, standard deviation, ratio, etc. Categorical
data were expressed in terms of number, percentage, and
ratio. Quantitative continuous variables were compared
between groups using Mann—Whitney’s nonparametric
tests when the variable had a non-normal distribution.
Unpaired t-test was used when the variable had a normal
distribution. Qualitative variables were compared using the
Chi-square test and Fisher exact test. A two-sided P<0.05
was considered statistically significant for all the tests.

RESULTS

Consecutive 100 children admitted in the pediatric inpatient
department with leukemia and sepsis were included into the
study during the period from October 2021 to September
2023 when study parameters were fulfilled. The mean age
of presentation was 4.32 years+2.50 years. Sixty-eight
patients were boys and 32 patients were gitls, with the boy:
girl ratio of 2.1:1.
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Clinical and laboratory parameters (Table 1)

Most of the patients (76%) belonged to the B acute
lymphoblastic leukemia (B-ALL) group, followed by T
ALL (15%) and acute myeloid leukemia (AML) (9%).
Sepsis was found in 20 patients even before the initiation
of chemotherapy. Organisms could be isolated in only
6 of those patients. 45 patients were in the induction
phase, 25 in the consolidation and 10 in the maintenance
phase of chemotherapy when they were included in the
study. Microbes could be isolated in 29, 16, and 2 patients,
respectively.

65 patients developed hospital-acquired infections. Fever
was present in all patients. 25 patients were found to have

no obvious focus, although they had fever. The most
common site of infection was the respiratory system;
with pneumonia comprising 27%. Other respiratory
complications, such as lung abscess, empyema, fungal ball,
etc., comprised 10% of the cases. Absolute neutrophil
count (ANC) was <200 in 70 patients. Six patients did
not fulfil the criteria of neutropenia (i.e., they had ANC
more than 500). The mean pSOFA score was 9.98+1.50
at the time of inclusion of the subjects into the study.
Microbes could be isolated in 52 out of 70 patients
(74.28%) in severely neutropenic patients. The duration of
neutropenia was more than 7 days in 56% of cases. The
focus of infection could not be documented by clinical
and radiological methods in 23 patients.

Parameter Frequency
Subtypes of acute leukemia (n=100)

BALL 76

TALL 15

AML 9
Timing of detection of sepsis Total (%) (n=100) Microbe isolated (%) Microbe not isolated (%)
Before initiation of chemotherapy 20 6 14
Phase of chemotherapy

Induction 45 29 16

Consolidation 25 16 09

Maintenance 10 02 08
Type of infection (n=100)

Community acquired 35

Hospital acquired 65
Symptomatology (n=100)"

Fever without obvious focus 25

Dysuria 10

Respiratory distress 35

Vomiting 19

Pain abdomen 20

Shock 12

Bone pain 2

Catheter site abscess 3

Pus discharge from sinus 2

Hepatomegalytsplenomegaly 35
Site of infection Total (n=100) ANC <200 (%) ANC 200-500 (%) ANC >500 (%)
uTl 10 6 (6) 2(2) 2(2)
Pneumonia 27 20 (20) 5(5) 2(2)
Fever without focus 23 20 (20) 2(2) 1(1)
Mucositis 8 5(5) 3(3) 0
Neutropenic enterocolitis 11 5(5) 6 (6) 0
Empyema 3 3(3) 0 0
Other non-pneumonia lung infections 7 5(5) 2(2) 0
Abscesses 11 6 (6) 4 (4) 1(1)
Focus of infection (n=100)

Found 77

Not found 23
Absolute neutrophil count Total (n=100) Microbe isolated (%) Microbe not isolated (%)
>500 6 02 04
200-500 24 18 06
<200 70 52 18
Duration of neutropenia (n=100)

<7 days 44

More than or equal to 7 days 56

ANC: Absolute neutrophil count, ALL: Acute lymphoblastic leukemia, AML: Acute myeloid leukemia, UTI: Urinary tract infections. #Some children had two or more symptoms.
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Group of Type of organism Total positive Blood Urine Pus Others (ET
organism culture culture culture culture aspirate, BAL)
(n=51) (n=28) (n=12) (n=8) (n=3)
Gram negative Escherichia coli 5 1 3 1 0
organisms (n=25) Pseudomonas 7 3 2 1 1
Klebsiella 8 3 2 2 1
Acinetobacter 3 2 0 0 1
Salmonella 2 2 0 0 0
Fungi (n=12) Candida albicans 2 2 0 0 0
Candida non-albicans 3 3 0 0 0
Aspergillus 4 3 1 0 0
Mucor 3 3 0 0 0
Gram positive Methicillin sensitive 3 2 0 1 0
organisms (n=14) Staphylococcus aureus
Methicillin resistant 5 3 0 2 0
Staphylococcus aureus
Enterococcus 6 1 4 1 0

Microbiological profile of patients (Table 2)

Blood and urine cultures were sent from all patients and
had a positivity rate of 28% and 12%, respectively. Pus
was sent from patients with empyema (n=3) and abscess
(n=11). Pus culture was positive in 57.14% of the cases out
of atotal of 14 samples tested. Endotracheal tube aspirate
and bronchoalveolar lavage were sent for culture in 3 cases
each and were positive in 100% of cases. Hence, out of a
total of 220 samples sent for analysis, 51 (23.18%) samples
turned out to be positive for microbial growth. Gram-
negative organisms were found most commonly (49.01%,
25 out of 51). Gram-positive organisms and fungi were
found in 14 and 12 samples, respectively.

Klebstella (8 out of 25, 32%) and Staphylococcus aurens (8 out
of 14, 57.14%) were the most common Gram-negative and
Gram-positive organisms respectively. Candida comprised
41.66% (5 out of 12) of all fungus positive samples.
Klebsiella accounted for 10.71% of all blood isolates
(n=28), 16.67% of all urine isolates (n=12) and 27.27% of
isolates from other sites (n=11). . aurens (both Methicillin-
sensitive S. aurens IMSSA] and Methicillin-resistant S. aureus
[MRSA]) accounted for 17.85% of all blood isolates (n=28)
and 37.5% of isolates from pus (0n=8). Candida (both
albicans and non-albicans) accounted for 17.85% of all
blood cultures (n=28). Enterococcus was the most common
(33.33%) isolate from urine cultures (n=12).

Antimicrobial susceptibility profile and therapeutic
considerations (Table 3)

Table 3 shows the pattern of antimicrobial usage on
the empirical basis to the patients under the study.
Antimicrobial drugs were used empirically mostly in various
combinations or singly, depending on the clinical status of
the patients as per the departmental policy.

In 61% of cases, a combination of different antibiotics was
used. Third-generation cephalosporin, such as ceftriaxone

134

Characteristics Frequency
Type of antimicrobial therapy (n=100)
Monotherapy 39
Combination therapy 61
Empirical antibiotics used (n=100)*
3 Generation Cephalosporin (ceftriaxone) 51
4t Generation cephalosporin (cefepime) 0
Beta lactam with beta lactamase inhibitor 25
(Piperacillin-tazobactam)
Carbapenem (Meropenem) 24
Aminoglycosides (Amikacin) 2
Lincosamide (Clindamycin) 4
Glycopeptide (Vancomycin) 40
Oxazolidinone (Linezolid) 12
Polypeptide (Colistin) 0
Fluoroquinolone (Levofloxacin) 7
Antifungal (Caspofungin) 8
Change of antibiotics (n=100) (%)
Changed 80
Not changed 20

#More than 1 antibiotic was used

was used in 51% of cases (n=100). Vancomycin, a
glycopeptide antibiotic, was used in 40% of cases
(n=100). Beta-lactam with beta-lactamase inhibitors such
as piperacillin tazobactam, and carbapenem group of
drugs such as meropenem were used in 25% and 24%
of cases (n=100), respectively. Oxazolidinone drugs
such as linezolid have been used in 12% cases (n=100).
Aminoglycosides such as amikacin; fluoroquinolones such
as levofloxacin; and lincosamides such as clindamycin were
used in only 2%, 7%, and 4% cases (n=100), respectively.
Fourth-generation cephalosporins such as cefepime and
polypeptide antibiotics, such as colistin, were never used
empirically. Antifungals such as caspofungin were used in
8% of cases (n=100).

Table 4 shows the antibiotic susceptibility pattern as per
culture and sensitivity reports. It is important to note
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MSSA: Methicillin-sensitive Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus
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that different antibiotics were tested for susceptibility to
different organisms.

Vancomycin was tested for susceptibility in case of
Gram-positive organisms only, whereas colistin was
tested for Gram-negative organisms. For drugs such as
levofloxacin with dual coverage, it was tested for both
Gram-positive and Gram-negative organisms. Gram-
negative organisms showed maximum sensitivity toward
meropenem, amikacin, levofloxacin, tigecycline, and
colistin. Escherichia coli (n=5) showed 60% sensitivity
toward the aforementioned drugs. Klebsiella (n=8)
showed 50% sensitivity toward tigecycline and colistin
and 37.5% sensitivity toward meropenem, amikacin and
levofloxacin each. Pseudomonas (n=7) showed 42.85%
sensitivity toward meropenem, amikacin, tigecycline
and colistin each. Acinetobacter (n=3) showed 33.33%
sensitivity toward almost all the antibiotics we tested
for. It showed the highest degree of pan-resistance
(66.67%). We got very low degrees of sensitivity among
Gram-negative organisms toward ceftriaxone (12.5%
in case of Klebsiella, n=8) and cefepime (14.2% in case
of Psendomonas, n=T). Gram-positive organisms such as
S. aurens (both methicillin sensitive, n=3 and methicillin
resistant, n=5) and Enferococcus (n=6) showed 100%
sensitivity toward vancomycin, linezolid, daptomycin,
and tigecycline. However, Enterococcus (n=6) showed very
low sensitivity toward ceftriaxone, cefepime, piperacillin-
tazobactam, meropenem and amikacin (16.67% each). Pan
resistance was manifested by 12 organisms, all of which
were Gram-negative rods.

In 80% of the cases, empirically used antibiotics had to be
changed either because of non-response to initially used
antibiotics or as per culture sensitivity reports.

DISCUSSION

Out of the total 220 samples sent for analysis in our
study, 51 (23.18%, n=220) samples turned out to be
positive for microbial growth. Klebsiella, S. anrens and
Candida comprised 32% (n=25), 57.14% (n=14) and
41.66% (n=12) of all Gram-negative, Gram-positive and
fungal growths respectively. Gram-negative organisms
showed maximum sensitivity toward meropenem,
amikacin, levofloxacin, tigecycline, and colistin. Gram-
positive organisms showed 100% sensitivity toward
vancomycin, linezolid, daptomycin and tigecycline.
Organisms could not be isolated in 49 of the study
subjects in our study. In 23 patients, the focus of
infection could not be documented by clinical and
radiological methods.
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Roy et al.,” showed in their study involving 40 children
that organisms were isolated in 60.66% cases. Zengin
et al.,” in a retrospective study on children with AML in
Turkey found 6.89% of pathogenic growth in their clinical
samples. Rajeswari et al.,* (Thiruvananthapuram, India)
and Abdollahi et al.,” (Tehran) found culture positivity in
30.6% and 22.5 % respectively (Table 5). The frequency of
culture-positive samples in the latter was 18.95%, 22.96%,
and 36% in blood, urine, and wound cultures respectively.

The study by Ruth et al.,” conducted in Kenya involving
80 children with ALL, showed 30% growth in blood
cultures. Segulja et al.,” from Croatia were able to isolate
causative agents in 64.4% of infectious events in their
study involving 23 children with ALL. Yao etal.,® observed
23.5% blood culture positivity results out of 2365 blood
samples analysed.

Gram-negative microbes were the major cause of sepsis
in most of the studies.”>® While Klebsiella was the major
Gram-negative microbe in our study, E. co/i was the most
common Gram-negative microbe in studies conducted by
Zengin et al.” and Abdollahi et al.® Pseudomonas was found
as a major Gram-negative microbe by Rajeswari et al.* and
Yao et al.?

Among Gram-positive organisms, 5. azreus was the major
pathogen in all the studies,” however the proportion of
coagulase positive and coagulase negative Staphylococcus
varied amongst different studies.”® The I7ridans group of
Streptococci was the major Gram-positive microbe in the
study conducted by Zengin et al.’

Candida species were the major isolated fungi in different
studies.”"! Yao et al.,* however, mentioned Trichosporon asahii
as the major fungal growth. A study by Lin et al.,'* showed
20.5% cases of invasive fungal infections in a cohort of 78

AML children admitted in a hospital in Taiwan with proven,
probable, and possible infections. Candida caused 59.1%
of the invasive fungal infections in this study. Sezgin Evim
et al,” stated the incidence of invasive fungal infections
as 39.4% in a retrospective analysis of 307 children with
acute leukemia from Turkey. Invasive Aspergillosis (81.9%)
was the most frequent invasive fungal infection followed
by invasive candidiasis (13.4%).

Different studies have given mixed reviews regarding the
efficacy of antimicrobial monotherapy versus combination
therapy to treat sepsis. Segulja et al.,” have shown that in
46.1% of cases, a combination of different antibiotics
was started on an empirical basis compared to 61% in
our study.

We found a high degree of resistance among Gram-
negative microbes toward cephalosporins, both 3* and
4™ generation. Among Gram-negative bacteria, only 1
species of Pseudomonas was sensitive toward cefepime.
Sensitivity toward ceftriaxone was as low as 12.5% in
Kiebsiella species. There was moderate sensitivity among
Gram-negative bacteria toward beta-lactam/beta-lactamase
inhibitors (30.43%) and aminoglycosides (43.47%). Highest
sensitivity was observed among Gram-negative rods toward
tigecycline (47.82%), colistin (47.82%), fluoroquinolones
(48%), and carbapenems (48%). We got 12 species (23.53%
of all bacteria) which were sensitive to none of the drugs
we tested, and all of them were Gram-negative rods. 2
species of Salmonella showed sensitivity toward all the
drugs we tested.

Oztekin Guntas et al.,' (Ankara, Turkey) demonstrated
more than 50% resistance to 3" and 4™ generation
cephalosporins, 21.5% carbapenem resistance, and
38.2% fluoroquinolone resistance. Colistin was the most
sensitive drug (93.3%) for Gram-negative rods, whereas

Parameters Our study Roy et al.2 Rajeswari Zengin et al.? Yao et al.? Abdollahi
etal.* etal’

No. of samples sent 220 47 147 682 2635 3366

for cultures

Positive cultures (%) 51(23.18) 45 (95.74) 45 (30.61) 47 (6.89) 619 (23.49) 760 (22.57)

Negative cultures (%) 163 (76.82) 02 (4.26) 102 (69.39) 635 (93.11) 2016 (76.51) 2606 (77.43)

Most common

microbes isolated

Overall Klebsiella CONS Pseudomonas Escherichia coli ~ Pseudomonas E. coli

Gram-positive Staphylococcus  CONS Staphylococcus Viridans Staphylococcus  Staphylococcus
(MRSA) (Both types) streptococci epidermidis

Gram-negative Klebsiella Klebsiella Pseudomonas E. coli Pseudomonas E. coli

Fungus Candida non Candida Candida XXXX Trichosporon XXXX
albicans asahii

MRSA: Methicillin-resistant Staphylococcus aureus, CONS: Coagulase-negative staphylococci
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the least sensitive was ceftazidime (46.3%). The study by
Ahmadzadeh et al.,”” a multicentric retrospective study
conducted at four centres in Tehran and Iran on 89
neutropenic patients in postchemotherapy acute leukemia
patients, showed the highest sensitivity of Gram-negative
rods toward aminoglycosides, moderate sensitivity toward
carbapenems, and lowest sensitivity toward 3" generation
cephalosporins. Abdollahi et al.,> have demonstrated
good sensitivity among Gram-negative rods toward
ciprofloxacin. However, more than 50% of Gram-negative
rods were resistant to cefepime, ceftriaxone and imipenem.
Yao et al.,* showed high carbapenem resistance among
Gram-negative rods.

In our study, Gram-positive bacteria showed 14.28%
sensitivity toward beta-lactam/beta-lactamase inhibitors
and 28.57% sensitivity each toward 3™ and 4™ generation
cephalosporins, carbapenems, fluoroquinolones and
aminoglycosides. There was 100% sensitivity among Gram-
positive bacteria toward vancomycin, linezolid, tigecycline,
and daptomycin. The results were comparable to other
studies showing 100% sensitivity among Gram-positive
organisms toward vancomycin.>*®

Roy et al., have shown that Staphylococcns had 72-75%
sensitivity to Cloxacillin and Amikacin; whereas vancomycin
and linezolid had 100% sensitivity, making it a good option
for resistant Staphylococcus infection.” Third-generation
cephalosporins (cefepime, ceftazidime) had 75-100%
efficacy against Gram-negative organisms. Levofloxacin
has an excellent and wide sensitivity against both Gram-
positive and Gram-negative organisms.

Sjahruddin et al.,'* found more than 90% sensitivity
among Gram-negative bacteria toward piperacillin,
carbapenems and aztreonam. There was moderate
sensitivity toward chloramphenicol, cefazolin and
cefotaxime and the lowest sensitivity toward ampicillin
and amoxicillin. Gram-positive organisms showed high
sensitivity toward cefoxitin, gentamicin and oxacillin
and lower sensitivities toward clindamycin and penicillin
Taneja and Sharma'” described in their review article
on Indian scenario that more than 70% isolates of
E. coli, Klebsiella pnenmoniae and Acinetobacter and nearly
half of all Psendomonas aeruginosa were resistant to
fluoroquinolones and third generation cephalosporins.
The resistance to the drug combination of piperacillin
tazobactam was <35% for E. co/i and P. aeruginosa each.
As 65% K. pneumoniae and 71% Acinetobacter are resistant
to carbapenems, colistin is the last resort antimicrobial.
The rate of colistin-resistant Kiebsiella was <1%. Among
the Gram-positive organisms, 42.6% of S. aureus were
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methicillin-resistant and 10.5% of Eunterococcus faecinm
were vancomycin-resistant.'”

Another review article by Wattal and Goel®® from India
on pediatric blood cultures and antibiotic resistance has
shown that for Gram-positive organisms, MRSA has a
prevalence of 46%, and clindamycin resistance has been
found to be 23%. There were significantly higher rates of
resistance in MRSA (erythromycin: 70.8%, clindamycin:
46.6%, gentamicin: 58.3%) as compared to MSSA
(erythromycin: 26.3%, clindamycin: 14.7%, gentamicin:
17.4%). There was no documented resistance to
vancomycin, teicoplanin and linezolid. For Gram-negative
bacteria, a very low susceptibility of 3™ generation
cephalosporins ranging from 7% to 33% was observed.
Similarly, they observed a low susceptibility to beta-
lactam and beta-lactamase inhibitors like piperacillin-
tazobactam, and cefoperazone/sulbactam (16-67%) and
quinolones (13-64%). Carbapenems, considered as the
last resort drugs, showed low susceptibility in Acinetobacter
(21%) and K. pnenmoniae (42%). Resistance to colistin
in Gram-negative bacteria, except in Klebsiella (2%0) and
Enterobacter spp. (4%) has not been seen.

In our study, antibiotics had to be changed in 80% of
cases as per culture sensitivity reports and in cases of
nonresponse of the patients to initial empirical antibiotics.
In cases of pending or negative antibiotic susceptibility
reports, antibiotics had to be upgraded when the patient
had become hemodynamically unstable, a fresh focus of
infection was found or in the face of rising inflammatory
markers. This has been done in accordance with the
guidelines by IAP on febrile neutropenia."”

Limitations of the study

This was a single-center, descriptive type of observational
study with cross-sectional study design. There was no
control group; and follow-up of the patients could not be
done. The study was conducted in in-patient settings and
included critically ill cases mostly. Outpatient Department
cases were missed. Tests for anaerobic organisms, viruses
and protozoa could not be done due to time and resource
constraints. Antifungal susceptibility could not be tested
due to the same reason.

CONCLUSION

Sepsis is the leading cause of morbidity and mortality in
children with acute leukemia. Gram-negative followed
by Gram-positive bacteria, and fungi were the leading
causes of sepsis in our study. Klebsiella and Pseudomonas
were the major Gram-negative bacteria, whereas S. aureus
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and Enterococcus were the major Gram-positive organisms.
Among fungi, Candida, Aspergilius and Mucorwere common
organisms. Resistance to carbapenems, beta lactams with
beta lactamase inhibitors and cephalosporins was high in
our study. Drugs like aminoglycosides, colistin, tigecycline
and fluoroquinolones were sensitive in many cases. Drugs
like vancomycin and linezolid has shown good sensitivity.

Findings from this study will help to judiciously choose
antibiotics in such settings to achieve maximum therapeutic
benefit and to prevent emergence of drug-resistance as
well. We strongly recommend continued surveillance and
periodical monitoring to determine the susceptibility profile
of the commonly isolated infectious microorganisms to
enhance the clinical approach and antibiotics treatment
among children with acute leukemia.
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