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ABSTRACT

Objective: A study to analyse the appropriateness of use of antibacterials in acute wards of a tertiary care hospital. Design: A
pharmacoepidemiological research study. Intervention: Non-interventional descriptive study. Main Outcome Measure: The antibacterial
prescriptions were analyzed for their adherence to or deviation from the standard national treatment guidelines. Results: There were a total of
207 patients comprising of 35 in acute medical ward, 65 in ICU, 53 in acute surgical ward and 54 in family ward, who were prescribed
antibacterials. These consisted of a total of 383 prescription counts for appropriateness of AMA use. One third of the antibacterial prescriptions
of inpatients surveyed were for prophylactic use followed by the treatment of respiratory and gastrointestinal diseases. The highest
prescription counts were seen with carbapenems followed by nitroimidazoles, cephalosporins, aminoglycosides and penicillins. 99% of the
prescriptions were appropriate for the dose used and 49.6% of the prescriptions were inappropriate for duration of use. 74.5% of the surgical
prophylaxis prescriptions were used for more than 24 hours. Ceftriaxone and cefotaxime were used instead of the recommended cefazolin, for
prophylaxis. High percentage of deviation was observed with prescriptions of cefotaxime and metronidazole for empirical use. No definitive use
of antimicrobials for infections was observed in the ICU. Conclusion: A high percentage of appropriateness was observed for dose of antibiotic
used. The main targets identified for improvement are duration of antimicrobial use, choice of drug for surgical prophylaxis and the definitive

use of antimicrobial agents.
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INTRODUCTION

Wide spread and inappropriate use of antimicrobials, result
in the development of multidrug resistant organisms and
increase the burden of infections. This can lead to increased
morbidity, mortality and length of hospital stay, adding to
healthcare expenditures. The documentation of inpatients
with infections is important to formulate a hospital
antibiotic policy and check its adherence periodically.! The
World Health Organization (WHO) has recently revised the
essential medicines list with the goal of improving rational
use of antibiotics.2 However, data on the implementation of
such policies especially quality indicators of antimicrobial
prescriptions is lacking.3

OBJECTIVE

The present prescription analysis has been carried out in
departments of a tertiary care teaching hospital, expected to
have the highest burden of infectious diseases, in order to
bring out the appropriateness of use of anti-bacterials.
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MATERIAL AND METHODS

The study was conducted in four wards, namely acute
medical, acute surgical, intensive care unit (ICU) and family
wards of a teaching hospital of western India, authorized a
total of 1082 beds. In each of the four wards, the antibiotic
treatment of infectious diseases was analyzed by follow up
of inpatients, those who were prescribed antimicrobial
agents (AMA), for a calendar month each in May, June, July
and August 2018 respectively. Data recorded included the
demographic data like age and sex, the clinical diagnosis,
antibiotics administered to the patient during their stay in
the hospital, the duration of antibiotic use, the duration of
hospital stay, and the result of their treatment as
cured/discharged/transferred out. The prescriptions were
analyzed for appropriateness by checking their adherence to
or deviation from the standard national guidelines. From the
collective data of antibiotics prescribed in all the four acute
wards, the top five antibiotics consumed from each acute
ward were chosen to assess for appropriateness of use.
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The dose and duration of antibiotic use were assessed by
analyzing adherence to the Treatment Guidelines for
Antimicrobial Use in Common Syndromes’, published by the
Indian Council of Medical Research in 2017.4

RESULTS

Inpatients of acute medical ward, ICU, acute surgical ward
and family wards, those who were prescribed AMA, were
followed up for a calendar month each. There were a total of
207 patients comprising of 35 in acute medical ward, 65 in
ICU, 53 in acute surgical ward and 54 in family ward, who
were prescribed AMA and on longitudinal study. These
consisted of a total of 383 prescription counts for
appropriateness of AMA use. The demographics of in-
patients prescribed AMA during the survey is depicted in
Tablel.

Tablel: Demographic data of patients on antimicrobial
agents (n=207)

Age (years) Percentage of patients (%)
<18 3
18-30 8
31-60 50
>60 39
Sex Percentage of patients (%)
Male 65
Female 35

The pattern of systemic infections encountered during the
study is shown in Fig1.

Urinary tract infection (U)
m Ear nose and throat (E)
B Gastrointestinal and intrabdominal
infection (G)
Lower respiratory tract infection (L)
m Skin and soft tissue infection (5)

B Prophylaxis (P)

m Blood stream infections (B)

Figure 1: System wise distribution of AMA prescriptions
(n=383)

One third of the antibacterial prescriptions of inpatients
surveyed were for prophylactic use followed by the
treatment of respiratory and gastrointestinal diseases. The
consumption of AMA in each acute ward of the hospital
during the month is shown in Fig2. The highest prescription
counts were seen with carbapenems followed by
nitroimidazoles, cephalosporins, aminoglycosides and
penicillins.

Ten AMA were selected for appropriateness study based on
the top five AMA consumed in each ward. The details of
appropriateness based on purpose of use, adherence to
treatment guidelines and duration of AMA is depicted in
Tables 2,3 and 4.
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u Penicillin + § lactamase inhibitors (P) B Carbapenams & Monobactams (CM)

Cephalosporins (C) » Aminoglycosides (AG)

Nitroimidazoles (M) Glycopeptides (G)

Figure 2: Class wise distribution of AMA prescriptions
(n=383)
Note- Percentages in the above figure represent prescription counts
of AMA

Table 2: Appropriateness of AMA for purpose of use

Use (P/TE/TD) (%)
Name of antibiotic AM AS Icu FAM

p(so) | p(so) | P(78)

Amikacin TE(100) | TE(S0) | TE(S0) | TE(22)

P 44) P{33) P(25)

Amoxicillin+Clavulanic aciq TE (100) | TE(56) | TE(B7) | TE(75)
P (65)
P(74) | P(60) |TE(30)
Cefotaxime TE(100) | TE(26) | TE(40) | TD/(5)
P (50)
Cefuroxime MIL TE(50) MNIL MNIL
TE (92) p(25) [TEI89)
Ceftriaxone P(8) |TE(100) | TE(7FS) | P(11)
P (8]
TE (84) TE(57)
Imipenem TE(100) | TD(8) | TE(10O) | P(43)
TE (83) P (10.5)
Meropenem TO (17) | TE(100) | TE(89.5) |[TE(100)

F(48) | P(s0)
TE(52)

TE (61)

Metronidazole TE {100) TEIS0) | P(39)

Piperacillin+Tazobactam |TE (100} | TE (100) | TE (100) TE (100)

Teicoplanin TE (100) | TE (100) | TE (100) |TE (100

Legend
AM = acute medical ward (males)

AS = acute surgical ward (males)

ICU = intensive care units

FAM = family ward (females)

P = prophylactic

TE = therapeutic empirical

TD = therapeutic definitive

Highlighted in green are prescriptions with AMA use for
definitive therapy
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Table 3: Appropriateness of AMA as per standard treatment

guidelines
Guideline (& /D+ fD-) (34)
Name of antibiotic A AS Icu FaM
A (50)
D-(43) | A(83)
Amikacin A(100) |D-{100)| D+(7) |D-(17)
A[22)
D-(67) | A(22) | A(25)
Amoxicillin+Clavulanic aciq A(100) | D+(11) | D-(78) [D-(75)
A(80)
Cefotaxime D-(20) |D-(100) | D- (100) [o- (100)
A(50)
Cefuroxime MIL - (50) MIL MIL
A(83) A(75) | A(SE)
Ceftriaxone D-{17) | A{100) | D-(25) |D-(44)
Al2) | al93) |a(14)
Imipenem Al100) | D-i38) | D-(7) |D-(BB)
A (66)
D- (17) A(89) | A(s0)
Meropenem D+ (17) | Ai{100) | D-(11) |D-(50)
A(14) | ais0) | Aa(28)
Metronidazole D-({100) | D-(86) | O-(50) |D-(72)
Alg94d) | A(BD)
Piperacillin+Tazobactam A(100) | Af1D00) | D-(B) |D-(20)
A(33.3) A(76) | A(40)
D-(333) | a(17) | D-(6) |D-(20)
Teicoplanin D+ (33.3) | D-(83) | D+(18) |D+(20)

Legend
AM = acute medical ward (males)

AS = acute surgical ward (males)

ICU = intensive care units

FAM = family ward (females)

A= adherent to guideline

D+ = deviation from guideline with justification

D- = deviation from guideline without justification
Highlighted in green are prescriptions with deviation from
guideline with justification.

Highlighted in red are prescriptions with >60% deviation
without justification

Table 4: Appropriateness of AMA as per duration of use

Duration-Yes (Y)/MNao (N)

Name of antibiotic AM AS IcU FAM
Amikacin ¥ (100) |v (43 viz6) | ¥(17)
Amoxicillin+Clavulanic acig ¥ (100) | ¥ (22) ¥ (22) ¥ (25)
Cefotaxime ¥ (50) ¥ (53) Y (40) ¥ (41)
Cefuroxime MNIL ¥ (100) MNIL MIL
Ceftriaxone ¥ (B3] | ¥(100) |vi44) ¥ (B7)
Imipenem ¥ (67) ¥ (54) ¥{71) [¥(43)
Meropenem ¥ (100) | N (100) ¥ (58) ¥ (25)
Metronidazole ¥ (25) [ (45) Y (31) Y (28)
Piperacillin+Tazobactam ¥ (100) | Y (100) Y (59) |¥(40)
Teicoplanin ¥ (33) ¥ (33) ¥ (71) |¥(40)

Legend

AM = acute medical ward (males)

AS = acute surgical ward (males)

ICU = intensive care units

FAM = family ward (females)

Y=Yes N=No

Highlighted in red are prescriptions with <40% appropriate
duration of use.
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Out of the 383 prescriptions analyzed from all the wards,
only one prescription did not mention a clear indication for
the use of the antibiotic (0.026%). 99% of the doses used in
the prescriptions, showed adherence to the treatment
guidelines. 100% of the prescriptions analyzed showed no
likelihood of drug-drug interaction. Only 50.4% of the
prescriptions were appropriate for duration of use.
Inappropriate duration of use of AMA was highest in the
family ward (64%), followed by the ICU (52%).

78.3% of the antibiotic use was empirical, with only 0.8%
antibiotics started for definitive treatment, after sensitivity
results. Most of the empirical drugs were continued due to
the improvement in clinical condition of the patient, denying
the need to change the antibiotic. 55.4% of the prescriptions
were in accordance with the antibiotics recommended for
the condition by the national treatment guidelines. 3% were
deviating from the guidelines but with justification for their
choice of antibiotic. 41.6% prescriptions were deviating
from the national guidelines, without any justification
(mostly with surgical prophylaxis).

3% of the prescriptions justified the deviation from
guidelines due to reasons like poor clinical response or due
to antibiogram report. 100% adherence to guidelines was
seen with the use of amikacin, amoxicillin+clavulanic acid,
imipenem and piperacillin+tazobactam in the acute medical
ward. Similarly, the use of ceftriaxone, meropenem and
piperacillin+tazobactam showed 100% adherence in the
surgical ward. The highest use of antibiotics for prophylactic
purpose was in the family ward (29%), followed closely by
the acute surgical ward (27.4%) and the intensive care units
(19%).

DISCUSSION

This epidemiological study on use of AMA was carried out in
a Government teaching hospital that provides free treatment
to its entitled patients. The case sheets of inpatients and
other medical records are meticulously maintained in the
concerned office. In this study, we explored the
appropriateness of antimicrobial use in terms of indication,
dose, duration of use and adherence to national
recommendations.

Of the total 383 prescriptions analyzed for appropriateness
in our study, 99.97% prescriptions had an indication for use
mentioned, which is higher than the studies reported in
India and abroad.58 Even though the dose used was
adherent to the national treatment guidelines in 99% of the
prescriptions, 49.6% of the prescriptions were
inappropriate for duration of use. In some cases, AMA had to
be changed due to non-availability in the hospital pharmacy.
The high percentage of inappropriate duration of use is
mostly attributable to the use of antibiotics for more than 24
hours in surgical prophylaxis cases. 30.8% of the
prescriptions surveyed in the acute wards were for surgical
prophylaxis and 74.5% of the AMAs were used for more than
24 hours. This finding is less than the reports of other
workers.? Nevertheless, it is quite high compared to data
from some developed nations where 9% of AMA use was
prophylactic and 40% was used for more than 24 hours.”8

The ICU and family ward had the highest proportion of
inappropriate use of AMA based on drug of choice for the
indication and the duration of use. The postoperative cases
are admitted to the ICU before stepping down to the
respective wards. As per guidelines, all cases of surgical
prophylaxis need to be used for less than 24 hours.10
Ceftriaxone and cefotaxime of WATCH group were used
instead of the recommended agent, cefazolin, which is an
Access group AMA of WHO EML.2 In many cases,
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metronidazole was administered even though an anerobic
infection was not anticipated. Use of two AMAs with
overlapping anti-bacterial spectrum of action was also
observed in the study.

Cefotaxime use was found to be deviating from standard
treatment guidelines and without justification in 3 out of
four wards. This was mostly due to preference of cefotaxime
over cefazolin as surgical prophylactic agent. The use of
metronidazole showed high deviation in adherence to
treatment guidelines, in the acute wards either due to its
prophylactic use in Class I/ II surgical wounds or in
combination with ceftriaxone in certain systemic infections.

Use of antibiotics for definitive treatment was highest in the
acute medical ward (2%), followed by acute surgical (1%)
and family ward (0.5%). There was no definitive treatment
antibiotic use in the ICU. This could be because of life
threatening infections suspected at the time of admission in
the ICU and AMA had mostly been started before the culture
and sensitivity results were available. The use of AMA for
definitive therapy of infections has been found to be very
low in our study.

The use of antibiograms can improve appropriateness of
AMA prescribing. A survey amongst medical residents in the
United States revealed that only 12% of respondents
identified antibiograms as a resource when prescribing
empiric antibiotic therapy.1!

An observational study in Netherlands has highlighted the
shorter length of hospital stay due to appropriate antibiotic
use in admitted patients.!2 In another Dutch study, 29.3% of
the prescriptions were deemed inappropriate mainly due to
unjustified indication.13A study at an Australian hospital
reported that 47% of the antibiotic use was found to be
deviating from the national guidelines or microbiological
results.14

An Indian study showed that 93.3% of the antibiotic use in
ICU was for therapeutic use and 89.3% antimicrobial
prescriptions were adherent to the hospital antibiotic
policy.15 A prospective observational study found antibiotic
use longer than the recommended duration (33.3%) and use
in non-infectious conditions (32.4%).16 In yet another study,
64.1% of prescriptions were appropriate which increased to
77.4% after a 12 month follow up.5

A Netherlands study reported 37.4% of infection
prescriptions inappropriate, especially with quinolones and
amoxicillin+clavulanic acid.1?

A study in Australian hospitals on AMA use reported 52.4%
of the prescriptions as appropriate.” This was higher when
AMAs were used for empirical treatment (80.4%) compared
to use in prophylaxis (40.6%). Inappropriateness was often
due to incorrect selection or due to prophylactic use
exceeding 24 hours (40%). A study on antibiotic
prescription pattern in northern India has highlighted the
lapses in rational use of anti-bacterials primarily due to
inadequate training.l® Our study found a higher
appropriateness on choice of AMA and similar empirical use
as above but for a longer duration of use for surgical
prophylaxis.

This study has several strengths. Each of the acute wards in
the study was followed up for a month to pick up
prescriptions containing AMA, unlike other studies where
point prevalence studies were conducted for investigating
appropriateness. This ensures that the results of our study
are more representative of the status in these wards. Day
specific procedures are not missed out since all days in a
week were covered.
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Limitations are that some departments like pediatrics,
orthopedics and gynecology have been excluded from the
study. Further studies including these departments are
required for results more representative of the hospital.

CONCLUSION

Methods to de-escalate the AMA use among patients would
encourage early hospital discharge and reduce the burden of
antimicirobial resistance. Polypharmacy and empirical use
of high- end AMA need to be curbed at once. The national
guidelines must be made more accessible to the clinicians
and awareness regarding the same needs to improve. The
existing antibiotic policy of the hospital needs to be modified
especially for surgical prophylaxis, and duration of therapy.
Periodic release of regional antibiotic susceptibility data and
education on updated national treatment guidelines of
infections are important steps in promoting rational use of
AMA in health care institutions. To summarize, it is
perceived that the antimicrobial stewardship programme of
the hospital needs more attention and strict implementation
since empirical use of AMA is very high.
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