RESEARCH PAPER

| mpact of Antibiotic Policy on Antibiotic Consumption in a Neonatal
IntensiveCareUnitinIndia

DASARATHA RAMAIAH JINKA, #SUMANTH GANDRA, “GERARDO ALVAREZ-URIA, FNURIA TORRE, ** DURGESH
TADEPALLI AND "RAGHUPRAKASH REDDY NAYAKANTI

FromDepartmentsof Pediatrics, "I nfectious Diseases, and ##Clinical Microbiology, Rural Development Trust Children’s
Hospital, Bathalapalli, Andhra Pradesh,India; #Center for Disease Dynamics, Economics& Policy, New Delhi, India;
**Department of Pediatrics, Rural Development Trust Hospital, Kanekal AP, India; and ¢Department of Neonatol ogy,

SID Hospital, Barcelona, Spain.

Correspondenceto:

Dr Dasaratha Ramaiah Jinka,
Head, Department of Paediatrics,
Rural Development Trust Children’s
Hospital, Bathalapalli, Andhra
Pradesh, India.
jdashrath86@gmail .com.

Received: October 06, 2016;

Initial review: February 08, 2017,
Accepted: June07, 2017.

Objective: To study the impact of initiating antibiotic policy on antibiotic consumption in a
neonatal intensive care unit (NICU). Methods: This retrospective study was conducted
between January, 2013 and December, 2014 in a 30 bed NICU. The antibiotic policy for
neonatal sepsis was initiated on January 1st, 2014. The overall antibiotic consumption (Daily
Defined Dose [DDD] per 100 patient-days), one year before and one year after the initiation of
antibiotic policy was evaluated using interrupted time-series analysis. Results: There was no
significant change (12.47 vs. 11.47 DDD/100 patient-days; P = 0.57) in overall antibiotic
consumption. Asignificant increase in the proportion of patients on first-line agents (ampicillin
and gentamicin) (66% (n=449) vs. 84% (n=491); P <0.001) and significant decrease in
consumption of third generation cephalosporins (1.45 vs. 0.45 DDD/100 patient-days; P
=0.002) was observed. Conclusion: Antibiotic policy increased the use of first-line agents
and decreased the consumption of third generation cephalosporins.
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isuse of antibiotics is one of the primary

reasons for the escalating problem of

antibiotic resistance [1]. Severa studies

have reported high and inappropriate use
of antibiotics in neonatal intensive care units (NICU) in
India, and recommended implementation of antibiotic
policy in these units [2,3]. However, there are no
published studies evaluating the impact of antibiotic
policy on antibiotic consumptionin NICU settinginIndia
in the era of high antimicrobial resistance. In this study,
we examined the impact of an antibiotic policy for
neonatal sepsis on overall antibiotic consumption in a
singleNICU.

METHODS

This study was conducted between January 1st, 2013 and
December 31st, 2014 in a rura hospital with 30 NICU
bedswhich catersto both inborn and out-born babies. The
antibiotic policy for neonatal sepsis was initiated on
January 1st, 2014. A protocol was developed for
empirical therapy of neonatal sepsis based on the review
of blood culture susceptibility data obtained from NICU
between January and December 2013. Ampicillin and
gentamicin were considered as first line antibiotics for
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community acquired infections (CAIls). Combination of
amikacin and ciprofloxacin was considered if there was
deterioration onfirst line antibioticsfor CAlsand asfirst
line for hedthcare associated infections (HAIS).
Meropenem was recommended for empiric therapy only
in very severe cases of HAIs. Third generation
cephalosporins were recommended only when an
intracranial infection was suspected. Empirical treatment
choices were adjusted subsequently to narrow spectrum
antibiotics whenever possible based on culture and
antibiotic susceptibility results.

Accompanying Editorial: Pages 723-25.

Standard definitions for “ possible sepsis’, “ probable
sepsis’ and “confirmed sepsis’ were used. The duration
of therapy for “possible sepsis’ was 48-72 hours; 5-7
days for “probable sepsis’; 10-14 days for “confirmed
sepsis’ and 21 daysfor “meningitis’ [4].

The primary outcome was to compare overal
antibiotic consumption in the year before and after the
initiation of antibiotic policy using WHO's Anatomical
Therapeutic Chemical (ATC)/Defined Daily Dose
(DDD) per 100 patient-days [5]. DDD is the average
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maintenance dose per day for a drug used for its main
indication in adults [6]. Secondary outcomes included
proportion of admitted newborns on any antibiotic, the
choiceof antibiatics, overall mortality, and sepsis-related
mortality. The clinical and |aboratory datawere collected
from a computerized clinical database, case sheets and
laboratory records.

Chi-sguare test and Fisher’s exact test were used for
comparing categorical variables and Student t-test was
used to compare continuous variables. Interrupted time-
series(ITS) analysiswas utilized to examinetheimpact of
antibiotic policy change on overal antibiotic
consumption. A P-value of <0.05 was considered to be
dtatistically significant. Statistical analysiswas performed
using STATA 13. Theinstitutional ethicscommitteeat the
RDT hospital, Bathalapalli approved the study.

REsULTS

Overall, 1176 newborns were admitted to NICU in the
year prior and 1279 newbornsin the year after antibiotic
policy initiation. There were 7,409 patient-days in the
year prior to and 7,748 patient-days in the year after
antibiotic policy initiation. There was a significant
decrease in the number of VLBW babiesin the year after
the antibiotic policy initiation (9% vs. 6% P<0.001)
(Tablel).

Total antibiotic consumption decreased from 12.47 to
11.47 DDD/100 patient-days before and after the
implementation of antibiotic policy (Tablel!). However,
in ITS analysis adjusted by average weight per month
therewas no statistically significant change neither in the
level (P=0.57) nor the slope (P=0.17) of antibiotic
consumption (Supplementary material). There was a
significant decrease in the consumption of third
generation cephalosporins (1.45 vs. 0.45 DDD/100
patient-days) that was confirmed in the ITS analysis
(level change-7.6 DDD/100 patient-days, P=0.002).

Overall, the proportion of babies on antibiotics
decreased significantly (58% (n=681) vs. 46% (n=584);
P<0.001) and the proportion of babies on first line
antibiotics (ampicillin/gentamicin) increased signi-ficantly
(66% (n=449) vs. 84% (n=491); P<0.001) (Table I1).
Therewasasignificant decreasein the proportion of babies
on 3GCs whereas, the proportion of babieson colistinand
ciprofloxacin increased signi-ficantly. There were no
significant differencesin overall mortality (4% (n=50) vs.
3% (n=38); P=0.10) and sepsis-related mortality (3%
(n=35) vs. 2% (n=28); P=0.28) for thetwo years.

Discussion

With antibiotic policy, the proportion of babies on
antibiotics decreased, the proportion of babies on first
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IMPACT OF ANANTIBIOTIC PoLicy INA NICU

TABLE | PATIENT CHARACTERISTICSAND INVASIVE PROCEDURES
IN THE YEAR PRIOR TO AND AFTER INITIATION OF
ANTIBIOTIC PoLicy

Variable Year Prior to Year Post Antibiotic
Antibiotic policy policy No. (%)
No. (%) (n=1176) (n=1276)
Malebabies 696 (59) 775 (61)
VLBW babies’ 106 (9) 74(6)
LBW babies 406 (35) 480 (37)
Normal weight 664 (56) 725 (57)
Length of stay” (days) 6.4(7.7) 6.0(8.3)
Procedures
Intubation 92(8) 104 (8)
Umbilical venousline 61(5) 83(7)
Umbilical arterial line 3(0.3) 3(0.2)
PICCline 7(0.6) 12 (0.9)

*P=.002; #mean (SD); VLBW- Very Low Birth Weight, LBW- Low Birth
Weight, PICC- Peripherally inserted central catheter, SD- Sandard
Deviation

TABLEIIl AnNTiBIOTIC CONSUMPTION AND PROPORTION OF
BABIES ON ANTIBIOTICS PRIOR TO AND AFTER
INITIATION OF ANTIBIOTIC PoLIcY

Variable Year Prior to Year Post
Antibioticpolicy  Antibiotic
policy
Antibiotic Consumption (in DDD/100 patient-days)
Amikacin 1.05 0.42
Ampicillin 5.68 5.8
Chloramphenicol 0.02 0.08
Ciprofloxacin 0.08 0.39
Gentamicin 3.01 3.02
Meropenem 0.52 0.61
Piperacillin-tazobactam 0.24 0.21
Vancomycin 0.41 0.29
Colistin 0 0.18
3GC 1.45 0.45
$Babies on antibiotics No.(%)
*Ampicillin/gentamicin 449 (66%) 491 (84%)
*Amikacin 301 (44%) 116 (20%)
*Ciprofloxacin 5(1%) 45 (8%)
*Coligtin 0(0%) 11(2%)
#Meropenem 58 (9%) 58 (10%)
#Piperacillin-tazobactam 109 (16%) 81 (14%)
*3GC 281 (41%) 39 (7%)

“P<0.001; *P>0.05; $N= 681 for year prior to antibiotic policy and
N=584 for year post antibiotic policy; 3GC-Third generation
cephalosporins; DDD- Daily Defined Dose.
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WHAT THIS STUDY ADDS?

Antibiotic policy implementation in NICU can increase the use of first-line agents and decrease the unnecessary

use of broad spectrum antibiotics without increasing mortality.

lineantibiotics (ampicillin and gentamicin) increased and
the consumption of third generation cephalosporins
decreased significantly without affecting NICU mortality.
However, there was no significant change in the overall
consumption of antibiotics. We observed an increase in
the consumption of ciprofloxacin and colistin in the year
after the initiation of antibiotic policy. Although,
gentamicin was used empirically more often, subsequent
change to ciprofloxacin was done based on antibiotic
susceptibility results, and thusits consumption increased.
The increase in colistin consumption was due to a
temporary outbreak of carbapenem-resistant Klebsiella
speciessepsisinour NICU.

Our study has limitations. Firstly, we do not know if
the empiric choice and duration of antibioticsfor various
sepsis categories have been followed as we lacked
individual patient level data. Secondly, we only looked at
one year data; it will be important to monitor further to
know if theresultsremain sustained.

In this study, there was no significant change in
overall consumption of antibiotics with antibiotic policy,
the increased use of first line agents and reduction in use
of third generation cephalosporins is encouraging
because the quality of antibiotic use determines the
prevalence of multi-drug resistanceinfections. Decreased
consumption of broad spectrum antibiotics is associated
with reduction in infections due to multi-drug resistant
pathogensin NICUs [6]. Thus, our findings indicate the
utility of antibiotic policy in the eraof high antimicrobial
resistance. However, the success of antibiotic policy

could be compromised by poor infection control
practices. Thus, implementation of strict infection control
practicesis essential in order to maximize benefits of an
antibiotic policy.
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