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Methods: Data was collected from medical records of inpatients that

underwent surgical procedures, from SSIMS&RC Teaching Hospital,

Davanagere, Karnataka. The antimicrobials were classified based on
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Results: Among 464 antimicrobials prescribed to 154 patients, 13.79% were
prescribed by generic name, 73.28% were prescribed as parenteral
preparations and 16 patients received single antimicrobial agent. Mean
duration of hospitalization was 10.56 + 5.7 days. Beta lactam antimicrobials
apart from penicillins (J01D) were the most commonly prescribed. 78.88%
of the prescriptions were approved by both DCGI and FDA. 72% of the
prescriptions were adhering to the both NLEM and WHO-EML. 72.85% of
the prescriptions were single drug formulations. 27.16% were FDCs and 3
of them were not approved either by DCGI or FDA, nor included in any
essential medicines list.
Conclusion: Among prescriptions analyzed, cefoperazone + sulbactam FDC
was not approved by the regulatory bodies nor included in essential
medicines list. Majority of antimicrobials were prescribed by brand name.
Results indicate that there is a scope for improving prescription pattern
which can be facilitated by tailoring the hospital antimicrobial usage
guidelines and monitoring the same.
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INTRODUCTION: Infections are a frequent Irrational prescription includes polypharmacy, use
cause of morbidity and mortality especially if of medically ineffective and inappropriate drugs
improperly treated. unrelated to diagnosis, expensive drugs, use of
branded drugs instead of generic drugs, and
excessive use and misuse of antimicrobials .
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Their irrational use can result in increased
incidence of adverse drug reactions, delay in relief,
increased hospital days, increased morbidity and
mortality, and financial loss and is one of the
reasons for increasing resistance to antimicrobials ®
. The increase in the incidence of multi-drug
resistant (MDR) pathogens has become a challenge
to the physician or the surgeon in treating these
infections ®. While selecting antimicrobials, one
should consider severity of infection, route of drug
administration, co-morbidities and spectrum of
organisms to be covered. Hence, it is necessary to
optimize antimicrobial selection; dosing, route, and
duration of therapy to maximize clinical cure or
prevention of infection while limiting the
unintended consequences, such as the emergence of
resistance, adverse drug events and cost °. All these
features justify rational use of antimicrobials as a
major health need.

Drug utilization research (DUR) deals with the
marketing, distribution, prescription, and use of
drugs in a society, with special emphasis on the
resulting medical, social and economic
consequences '°. The scope of DUR is to evaluate
the present state and future trends of drug usage, to
estimate crudely disease prevalence, drug
expenditures, appropriateness of prescriptions and
adherence to evidence-based recommendations.'
World Health Organization (WHO) recommended
core drug use indicators do not measure all
important aspects of drug utilization instead, they
provide a simple tool for quickly and reliably
assessing a few critical aspects of pharmaceutical
drug use in primary health care. As these are highly
standardized, they do not need national adaptation
and are recommended for inclusion in any drug use
study using indicators 2.

Essential drugs are those that satisfy the health care
needs of the majority of the population; they should
therefore be available at all times, in adequate
amounts and in the appropriate dosage forms *.
This concept was introduced to accelerate the
positive impacts of drugs on health status,
particularly for developing countries 34 1°.

Despite there being stringent rules and regulations
for approval of a drug before it reaches the market
and the public, Indian markets are still flooded with
unapproved products especially in the area of Fixed
Dose Combinations (FDCs).
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Drug prescription trend can be evaluated
retrospectively by the analysis of clinical records of
the region or hospital ’. Such types of drug
utilization studies, which are one of the tools for
evaluation of healthcare system, provide
information regarding prevalence of irrational
medication in a particular region '°. The knowledge
about antimicrobial utilization patterns is necessary
for a constructive approach to problems that arise
from multiple antimicrobial usages. It is extremely
important that institutions and hospitals should
have an antimicrobial policy and ensure that the
best choices are made by individual prescribers *'.
Keeping the above things in mind, this study was
taken up to evaluate the prescribing patterns of
antimicrobials in surgical departments.

MATERIALS AND METHODS:

Study design, setting and study population: The
present study was a retrospective cross-sectional
study carried out among inpatients admitted to
surgical departments (Surgery, Orthopaedics,
Obstetrics and gynaecology and others) in S. S.
Institute of Medical Sciences And Research Centre,
a 1000 bedded tertiary care hospital in Davanagere,
Karnataka, between June 2013 to August 2013.

The case sheets, drug charts and laboratory
investigations of patients who were admitted and
received antimicrobial therapy were obtained from
medical record section of the hospital and the
information  obtained was recorded in a
self-designed standardized pro forma and analysed.
Medical records of those patients who were MLCs
(Medico Legal Cases), DAMAs (Discharge against
Medical Advice) were excluded from the study.

Data Collection: The data was collected in two
parts. The first part included details on
demographics (IP number, age, sex, date of
admission, date of discharge, duration of hospital
stay), medical history, diagnosis, surgical
procedure done. The second part included
information on antimicrobials prescribed (drug
name, pharmacological classification, marketing
categories [generic or branded, single or fixed dose
combination], dose, route of administration,
frequency, duration of therapy. A total of 154
inpatients medical records comprising of 464
antimicrobial prescriptions were analysed.
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The prescription pattern was analysed by using the
prescribing indicators as mentioned in the WHO
core drug use indicators keeping antimicrobials in
mind. Drugs were classified into different groups
based on WHO-ATC (Anatomical Therapeutic
Chemical)  classification.The  adherence  of
antimicrobial prescription was checked with the
WHO Essential Medicines List (EML) and
National List of Essential Medicines (NLEM).
Approval status of the drugs was checked in the
official website for Central Drugs Standard Control
Organization (CDSCO), Directorate General of
Health Services, Government of India and Drugs @
FDA (Food and Drug Administration): FDA
Approved Drug Products.

Ethical considerations: The study complied with
the WHO guidelines and was done after obtaining
approval from Institutional Ethics Committee.

Statistical analysis: Descriptive statistics were
applied to the collected data using Microsoft Excel
2010 software. Results are expressed in
percentages and mean-standard deviation (SD).

RESULTS: The study population of 154 patients
included 94 males and 60 females with a mean age
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of 47.8 + 22.04 years and 37 + 11.25 years
respectively. The demographic details are described
in Table 1. A total of 464 antimicrobials were
prescribed, the average number of antimicrobials
per patient being 1.28 + 1.79 during an average
hospitalization period 0f10.56 + 5.7 days.
Antimicrobial prescription characteristics are given
in Table 2.

About 64 (13.79%) antimicrobials were prescribed
by generic name. 332 (71.55%) and 330 (71.12%)
antimicrobials prescribed were included in NLEM
and WHO EML respectively.

Three fixed dose combinations (Cefoperazone +
Sulbactam,  Cefixime +  Ornidazole and
Ciprofloxacin + Tinidazole) which comprised 14
prescriptions were neither approved by DCGI or
FDA nor were included in the NLEM or WHO
EML. 340 (73.28%) were prescribed as parenteral
formulations and 84 patients were switched from
parenteral to oral preparation post surgically. All
antimicrobials prescribed come under 8 categories
according to the WHO ATC classification and their
distribution is shown in Figure 1.

TABLE 1: PATIENT DEMOGRAPHIC CHARACTERISTICS (n = 154 patients)

Patient characteristics Number (%)
Age
1-20 years 8(5.2)
21-40 years 64 (41.6)
41-60 years 52 (33.7)
>60 years 30 (19.5)
Gender
Male 94 (61.04)
Female 60 (38.96)
Mean age of males 47.8 £ 22.04 years
Mean age of females 37 £11.25 years
Mean duration of hospital stay 10.56 + 5.7 days
Department
General Surgery 50 (32.47)
Orthopaedics 44 (28.57)
Obstetrics and gynaecology 38 (24.68)
Others* 22 (14.29)
Co morbid conditions
Diabetes mellitus only 12 (7.79)
Hypertension only 14 (9.09)
Ischaemic heart disease only 6 (3.89)
Others** 10 (6.49)
>1 co morbid condition 6 (3.89)
None/ Not available 120 (77.92)

Others*= ENT, Ophthalmology, Neurosurgery, Oncosurgery, Paediatric surgery
Others**= Dyslipidemia, Rheumatic heart disease, Rheumatoid arthritis, Leprosy
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TABLE 2: OTHER ANTIMICROBIAL PRESCRIPTION CHARACTERISTICS

E-ISSN:

0975-8232; P-ISSN: 2320-5148

(n = 464 Antimicrobial Prescriptions)

Antimicrobial prescription characteristics Number (%0)
Antimicrobials prescribed by generic name* 64 (13.79)
Antimicrobials prescribed by brand name 400 (86.21)
Antimicrobials from essential medicines list*
1. NLEM 332 (71.55)
2. WHO 330 (71.12)
Antimicrobials as parenteral formulations* 340 (73.28)
Antimicrobials prescribed as oral formulations 62 (26.72)
Antimicrobials prescribed as Single drug formulation 338 (72.85)
Antimicrobials prescribed as Fixed dose combinations 126 (27.16)
Antimicrobials approved by DCGI only 436 (93.97)
Antimicrobials approved by FDA only 374 (80.60)
Antimicrobials approved by DCGI and FDA both 366 (78.88)
Total no. of antimicrobials prescribed prior to surgical procedures 100 (21.55)
Total no. of antimicrobials prescribed after surgical procedures 364 (78.45)

*WHO Core drug use indicators (Prescribing Indicators)

Beta-lactams antimicrobials other than penicillins
(JO1D) were the most common pharmacological
class of drugs prescribed [220 (47.41%)]. The most
commonly prescribed antimicrobials are shown in
Table 3. Metronidazole was the most commonly
prescribed single drug formulation and ceftriaxone

FDC. Number of antimicrobials prescribed as
single drug formulations and FDCs are depicted in
Figure 2 and 3 respectively. Table 4 & 5 gives
details regarding approval status, inclusion in
NLEM/WHO EML, ATC classification, DDD and
cost of antimicrobials prescribed.

+ sulbactam was the most commonly prescribed

NA Not % distribution of antimicrobials used according to WHO ATC
Availaible classification
4% -
JO1A Tetracyclines 01C Penicillins
0% 6%
JO1M Quinolones
6%
Jo1G
Aminoglycosides
13% 101F Macrolides, JO1E
Lincosamides, Sulfonamide
Streptogramins and
3% trimethoprim

FIGURE 1: PERCENTAGE DISTRIBUTION OF ANTIMICROBIALS USED
CLASSIFICATION
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TABLE 3: MOST COMMONLY PRESCRIBED ANTIMICROBIALS
(n = 464 Antimicrobial Prescriptions)

Sl. No. Single Drug Formulation Number (%)
1. Metronidazole 72 (15.52)
2. Cefotaxime 56 (12.07)
3. Cefixime 54 (11.64)
4, Gentamicin 34 (7.33)
B Ceftriaxone 24 (5.17)
Fixed Dose Combination
1. Ceftriaxone + Sulbactum 44 (9.48)
2. Cefoperazone + Sulbactum 22 (4.74)
3. Amoxicillin + Clavulanic Acid 18 (3.88)
4, Piperacillin + Tazobactum 5(1.08)
B Cefotaxime + Sulbactum 4 (0.86)
Number of Single Drug prescriptions (n=338) Number of Fixed Dose Combination prescriptions
) . (n=126)
Moxifloxacin m
etroniclazole | . .
Meropenem :. Sulfamethoxazole + Trimethoprim .-
Linezolid  m— Satronidazole + ofloxacin
Levofloxacin m Piperacillin + Tazobactum  —
Gentamicin ) ; . 1
Doxycycline n Ciprofloxacin + Tinidazole .I
Clindamycin Ceftriaxone + Tazobactum
Ciproflaxacin  e——— Ceftriaxone + Sulbactum
Cefuroxime  m—— f b
. 1 |
Ceftriaxone _ — Cefoperazone + Sulbactum |
Cefotaxime  ———— Cefotaxime + Sulbactum ._
e iagime: | Cefixime + Ornidazole M
Azithromycin  m— o, |
| Cefixime +Cloxacillin |
Ampicillin = ]
Amikacin _ Amoxicillin 4 Clavulanic Acid _
] 10 20 30 40 50 60 70 80 0 10 20 30 40 50

FIGURE 2: NUMBER OF SINGLE DRUG FIGURE 3: NUMBER OF FIXED DOSE
FORMULATIONS PRESCRIBED COMBINATIONS PRESCRIBED

TABLE 4: ATC CLASSIFICATION, APPROVAL STATUS, LISTING IN WHO ESSENTIAL MEDICINES
LIST/NLEM, DDD AND COST OF SINGLE ANTIMICROBIAL AGENT PRESCRIBED

Inclusion in DDD
Sl L . ATC Approval Status | essential medicine | WHO IRl Cesitit) | Cesislo
Antimicrobials o . Calculated ose ay
No. classification list (9) @ (Rs) (Rs.)
DCGI | FDA | WHO | NLEM g ' '
ATC Class: JO1A  Drug Class: Tetracyclines
Cap.
1 | Doxycycline AV Y Y Y Y 0.1 0.4 582 | 1163
ATC Class: J01C Drug Class: Beta lactam antibacterials, penicillins
2 Inj. Ampicillin JO1CAO01 v v v v 2 3 25 5 76.5
ATC Class: J01D  Drug Class: Other beta — lactam antibacterials
3 Tab. Cefuroxime JO1DCO02 Y Y N N 05 05 145 29
4 Inj. Cefotaxime J01DDO01 Y Y v v 4 2 30.99 61.98
5 Inj. Ceftriaxone J01DD04 Y Y v v 2 2 90 180
6 Tab. Cefixime J01DD08 Y Y v v 0.4 04 19.8 39.6
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7 Inj. Meropenem JO1DH02 Y Y N N 2 3 1970 5910
ATC Class: JO1E Drug Class: Sulfonamides and Trimethoprim
ATC Class: JO1F  Drug Class: Macrolides, lincosamides & streptogramins
8 Inj. Clindamycin JO1FF01 v v v v 18 06 42 84
ATC Class: J01G  Drug Class: Aminoglycoside antibacterials
9 Inj Gentamicin J01GB03 v v v v 0.24 0.16 6.6 13.2
10 || loiAmikacin HULGROS Y Y % Yy |1 1 60.13 | 120.25
ATC Class:J0OIM  Drug Class: Quinolone antibacterials
11 Inj.Ciprofloxacin JOIMAOQ2 v v v v 05 0.4 17.77 35.54
Tab.Ciprofloxaci
12 n sUiblae Y Y Y Y 1 1 927 | 18.54
Tab.
13 . JOIMA12 Y Y N N 0.5 1 7.56 15.12
Levofloxacin
14 Tab. . JOIMA14 Y Y N N 0.4 0.4 69.55 69.55
Moxifloxacin
ATC Class: JO1X  Drug Class: Other antibacterials
Inj.
15 | Metronidazole | JOXPOL v v Y Y 15 15 17.35 | 5205
16 Inj. Tinidazole JO1XD02 Y Y N v 15 16 46.64 03.28
17 Inj. Linezolid JO1XX08 Y Y N N 12 12 32025 | 6405
ATC Class: NA
TABLE 5: APPROVAL STATUS, LISTING IN WHO ESSENTIAL MEDICINES LIST/NLEM, ATC

CLASSIFICATION, DDD AND COST OF FDC ANTIMICROBIALS PRESCRIBED

Inclusion in DDD
S| - . ATC Approval essential WHO DDD Cost/D | Cost/D
Antimicrobials e Status L Calculat 0se ay
no Classification medicine list (9) . (Rs) (Rs)
DCGI | FDA | WHO | NLEM g ' '
ATC Class: J01C  Drug Class: Beta lactam antibacterials, penicillins
Tab. Amoxicillin
1 + Clavulanic acid L LCR Y Y Y Y 1 1.25 43.92 87.4
5 | Inj. Amoxicillin+ | JO1CRO02 % % Y Y 3 3.6 212.4 | 637.2
Clavulanic acid
Pinercillin + _
3 Inj. Pipercillin J01CRO5 v v N N 1 135 560.23 1680.6
Tazobactum 9
ATC Class: J01D  Drug Class: Other beta — lactam antibacterials
4 Inj. Ceftriaxone + J01DD54 v N N N NA 3 125 250
Sulbactam
Inj. Ceftriaxone +
5 J01DD54 Y N N N NA 1.125 126.4 126.4
Tazobactam
& | Ini- Cefoperazone J01DD62 N N N N 4 3 109 218
+ Sulbactam
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ATC Class: JOIE Drug Class: Sulfonamides and Trimethoprim

Tab.
7 | Sulfamethoxazole JO1EEO1 Y Y Y Y NA 1.92 1.29 2.59
+ Trimethoprim
ATC Class: Not Available (NA)
g | Cap: Cefixime+ NA Y N N N NA 12 6.98 | 13.96
cloxacillin
Inj. Cefotaxime +
9 NA Y N N N NA 3 69.3 138.6
Sulbactum
Tab.
10 Ciprofloxacin + NA N N N N NA 11 10.5 21
Tinidazole
1y | Teb- Satroidazole NA Y N N N NA 1 73 | 146
+ Ofloxacin

DISCUSSION: A prescription by a doctor may be
taken as a reflection of physicians’ attitude to the
disease and the role of drug in its treatment. It also
provides an insight into the nature of health care
delivery system *®. Antimicrobials are the mainstay
of treatment for majority of the infections. There is
an urgent need to promote rational antimicrobials
use as resistance to the existing ones may pose a
serious threat to the treatment of infections
warranting discovery of newer ones. Early disease
recognition and early start of corrective treatments
for infections have proved to have significant
outcomes in terms of treatment effectiveness *°. In
the present study, antimicrobial usage patterns in
surgical departments of a tertiary care hospital was
studied.

Majority of cases in this study were between the
age group of 21 and 60 years 116(75.33%). This is
similar to a study by Ajay khade et al. where the
productive age group is actively involved in
socioeconomic activities, making them vulnerable
to diseases, which may need surgical interventions
and antibiotic treatment for infections.?’ Majority of
drugs were prescribed brand names [400(86.21%)]
with only few [64(13.79%)] prescribed by their
generic names/rINNs (Recommended International
Nonproprietary Names). Owing to pressure from
pharmaceutical companies and also to the drugs
being marketed by their brand names, prescribers
do not have much option in this opinion.
Prescription of drugs by their generic names helps
in the identification of the products, making it
easier for the prescribers to choose between other
alternatives competing in terms of quality, price or
convenience 2%,
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Use of two antimicrobials agents was most
common [48(31.17%)] followed by three or more
than three antimicrobial agents [36(23.38%)] each.
Over prescription of antimicrobials coupled with
inappropriate use is likely to be associated with risk
of resistance, adverse drug reactions and increased
cost of therapy %,

The excessive use of injectables is common in
many developing countries . This is in par with
our study where almost three fourth of the patients
[340(73.28%)] received drugs by injection. In our
study, single drug formulations were most
commonly prescribed. Among single drug
antimicrobials, preferred drugs were metronidazole
[72(15.52%)], cefotaxime [56(12.07%)] and
cefixime [54(11.64%)]. Among FDCs, ceftriaxone
+ sulbactum [44(9.48%)], cefoperazone +
sulbactum  [22(7.74%)] and amoxicillin  +
clavulanic acid [18(3.88%)].

Overall, beta lactam antimicrobials apart from
penicillins (ATC class: JO1D) were the most
commonly prescribed antimicrobial agents both
before and after surgical procedures. Most of the
antimicrobials prescribed were approved by the
drug regulatory bodies and were included in the
NLEM and WHO-EML (~72%). The study used
the WHO prescribing indicators to measure aspects
of outpatient treatment. They are designed for use
in health centers, dispensaries or hospital outpatient
departments.

The prescribing indicators are less useful in
specialty outpatient clinics in referral hospitals
where the drug use pattern is more complex .
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Limitations of the present study: The key
limitation of the present study is sample size. As
this is a pilot cross-sectional analysis of 154
patients, the results may be biased. The sample size
was small because only records of patients
admitted to surgical departments between June and
August 2013 were taken for analysis. Larger
sample size with a longer duration of study period
might be more conclusive. Periodic surveys
involving larger number of subjects are needed for
proper designing of antimicrobial policies and a
stringent system for their implementation. Indirect
costs related to antimicrobials were not analysed.
Assessment of indications, culture sensitivity and
adverse drug reaction profiles of antimicrobials
prescribed were not done.

CONCLUSION: Of the 464 prescriptions
analyzed from surgical in-patient departments,
majority were approved drugs with the exception of
cefoperazone + sulbactum combination. The
adherence to essential list whether WHO or NLEM
was found to be only around 72%. Single drug
parenteral formulations were most commonly
prescribed. Beta lactam antimicrobials excluding
penicillins (ATC class: JO1D) were the most
common antimicrobials prescribed in the present
study. Frequent prescription auditing followed by
drug utilization studies must be emphasized in
order to tailor the hospital antimicrobial usage
guidelines and thereby promote rational
antimicrobial drug usage.
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