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Abstract
Introduction: Antibiotics are widely used medicines to treat life threatening infections and
improving survival. Antibiotic resistance among bacteria is becoming more and more serious
Global problem. There is very high prevalence of antimicrobial utilisation in the community.
Aim & objective: To determine the prescribing pattern of antimicrobial agents (AMA) in a
tertiary care hospital.
Material and methods: This is a retrospective cross-sectional study conducted in the
department of Pharmacology & associated Sanjay Gandhi Memorial Hospital, Rewa, MP
between Feb 2020 to Jan 2021. Total 625 treatment sheets were enrolled in the study. The
data were collected by obtaining photocopy /print of patient's treatment sheets of various
departments from medical record room after getting approval from appropriate authority.
Data Analysis: The data were analysed by using Microsoft word - excel version 2007. All
the multiple responses were presented in terms of number and percentage.
Results: Total 625 treatment sheets were enrolled; of these Maximum 130 were belonged to
geriatric age group (> 68 yr) and minimum 5 were belonged to <1 (up to 12 month) year of
age group. Cephalosporin was the most frequently prescribed group of drugs in various
departments except in Paediatric department where Glycopeptide (61.1%) was the most
frequently prescribed group. Among the groups, Ceftriaxone (42.6%) was the most frequently
prescribed drug in medicine, Ceftriaxone + Sulbactam in surgery (41.1%) and Obstetric &
Gynaecolog (Obs & gynae) department (76.5%) and Vancomycin (61.1 %) in Paediatric
department.
Conclusion: Cephalosporin was the most frequently prescribed group of drugs in various
departments; among the group Ceftriaxone (42.6%) was the most frequently prescribed
AMAs. There is average 5.5 drugs were prescribed per encounter which was higher than the
WHO standard value of 2. Our study concludes that there is an urgent need to increase
awareness among healthcare professionals to reduce unnecessary and unrequired use of
antibiotics and makes AMAs Policy in Hospital settings.
Keywords: AMA, Prescribing patterns, WHO, Cephalosporins
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Introduction
Infectious diseases are a prominent cause
of mortality in the developing world. [1]
The prevalence of antibiotic use is very
high in India and ranges from 24 to 67%.
[2] Antibiotic consumption in humans is
increasing worldwide, driven by rising
incomes, health insurance, and a large
remaining burden of infectious disease.
Between 2000 and 2010, antibiotic
consumption increased by 36% in India.
[3]
Antibiotics are widely used medicines, to
treat life threatening infections and
improving survival. Antibiotics are lifesaving drugs, should be used safely and
effectively. Antibiotic prescription pattern
differs from country to country or even
from region to region, which is attributable
to various factors such as the infecting
organisms,
their
antimicrobial
susceptibility, physician preference and
costs. [4] It is required that necessary
precautions should be taken by health care
professionals to minimize the unnecessary
prescribing and overprescribing of
antibiotics.
Additional precautions should be taken for
patients with highly infectious pathogens.
The usage of combination therapy would
provide prevention against drug-resistant
strains. [5] High infectious disease burden,
poor living conditions and easy availability
of antibiotics are some of the major drivers
of rising antimicrobial resistance in India.
Antibiotic resistance among bacteria is
becoming more and more serious problem
throughout the world. [6] The resistant
organisms are not only difficult to treat
(due to availability of limited number of
antimicrobial choices) but also lead to
increased
treatment
duration
and
associated costs. [7]
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Drug prescribing is an important skill
which needs to be continuously assessed
and refined. It not only reflects physician’s
knowledge
of
pharmacology
and
pathophysiology but also his or her skills
in diagnosis and attitude towards selecting
the most appropriate cost-effective
treatment. [8]
Many factors which adversely affects the
prescribing behaviour are unethical drug
promotion, direct to consumer advertising,
lack of knowledge and non- availability of
drugs.[9] This could be countered to a
great extent by drawing up an essential
drug list, preparation of treatment
guidelines,
conducting
periodic
prescription audits and continuing medical
education.
Quality of life can be improved by
enhancing standards of medical treatment
at all levels of the health care delivery
system.[10] The aim of this study is to
determine the recent trends and prescribing
pattern of antimicrobial agents in a tertiary
care hospital, Rewa, MP during COVID19 period.
Material and Methods
This is a retrospective cross-sectional
study conducted in the departments of
Pharmacology, and 4 major departments of
(Medicine,
Surgery,
Obstetrics
&
Gynaecology and Paediatrics) at Sanjay
Gandhi Memorial Hospital, Rewa (M.P.)
between Feb. 2020 to Jan 2021 after
approval from the Review board and
institutional ethical committee.
Total 625 in-patients, treatment sheets
were collected from medical records
section / room of Sanjay Gandhi Memorial
Hospital, Rewa (M.P.) who were admitted
in above mentioned departments after
permission from appropriate authority.
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Demographic data and clinical information
regarding prescribing pattern and trends of
antibiotics prescription were noted.
The data was analysed by using SPSS and
Microsoft excel version 2007. All the
multiple responses were presented in terms
of number and percentage.
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Observations & Results
Total 625 treatment sheets were collected
from four major clinical departments and
analysed and the following observations
were made.

Table-1: Demographic characteristic of patients admitted in four major clinical
departments of S.G.M.H
S. NO.
1.
2.
3.
4.
5.
6.
7.
8.
9.
1
2
1
2
3
4

AGE
<1yr (up to 12 month)
1-9yr
10-18yr
19-28yr
29-38yr
39-48yr
49-58yr
59-68yr
>68yr
SEX
Male
Female
WARD
Medicine
Surgery
Gynaecology
Paediatrics

In this study maximum (20.8%) patients
were belonged to geriatric age group> 68
yrs and minimum (0.8%) patients were
belonged to<1year (up to 12 month) of age
group. Among these patients, 50.4% were
females and rest 49.6% were males. Most

NUMBER
05
07
22
103
82
81
87
108
130

PERCENTAGE%
0.8
1.1
3.5
16.5
13.1
13
13.9
17.3
20.8

310
315

49.6
50.4

505
51
51
18

80.8
8.2
8.2
2.8

of cases (80.8%) were belongs to Medicine
department followed by Surgery (8.2%),
Obs & Gynae (8.2%) and least cases
(2.8%) were belonged to Paediatric
department. (Table-1)

TABLE-2: Department wise distribution of cases on basis of frequency of prescribed
Antimicrobials from various classes of AMAs.

S.
CLASS
OF MEDICIN SURGERY
NO. ANTIMICROBIAL
E (n=505) (n=51)
NO %
NO %
1.
CEPHALOSPORINS(C 243 48.1 30
58.8
PH)
2.
PENICILLIN(PEN)
224 44.3 06
11.8
Singh et al.

GYNAE
(n=51)
NO %
39
76.5

PAEDIA
(n=18)
NO %
06
33.3

15

01

29.4

5.5
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3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

MACROLIDE(MAC)
TETRACYCLINE(TET)
FLUOROQUINOLONE
S (FQ)
AMINOGLYCOSIDES
(AG)
LINCOSAMIDE(LD)
NITROIMIDAZOLE(N
T)
OXAZOLIDINONE(OX
D)
NITROFURANTOIN(N
IT)
GLYCOPEPTIDE(GP)
CARBAPENEM(CPM)
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136
20
51

26.9
4
10.1

0.0
0.0
07

0.0
0.0
13.7

03
03
0.0

5.9
5.9
0.0

0.0
0.0
0.0

0.0
0.0
0.0

01

0.2

0.0

0.0

04

7.8

02

11.1

45
56

8.9
11

02
11

3.9
21.6

0.0
11

0.0
21.6

0.0
01

0.0
5.5

11

2.2

0.0

0.0

0.0

0.0

0.0

0.0

04

0.8

0.0

0.0

0.0

0.0

0.0

0.0

07
14

1.4
2.8

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

11
07

61.1
38.9

This table showed prescribing pattern of
antimicrobial agents, it reveals that
Cephalosporins was the most frequently
(48.1%) prescribed group followed by
Penicillin’s (44.3%), Macrolide (26.9%),
Nitroimidazole (11%), Fluoroquinolones
(10.1%),
Lincosamide
(8.9%),
Tetracycline (4%), Carbapenem (2.8%),
Oxazolidinone
(2.2%),
Glycopeptide
(1.4%), Nitrofurantoin (0.8%) and
Aminoglycoside (0.2%) in decreasing
order in Medicine department. In Surgery
department, Cephalosporins was the most
frequently (58.8%) prescribed group
followed by Nitroimidazole (21.6%),

Fluoroquinolones (13.7%), Penicillin
(11.8%) and Lincosamide (3.9%) in
decreasing
order.
In
Obs/Gynae
department, Cephalosporins was the most
frequently (76.5%) prescribed drug
followed
by
Penicillin
(29.4%),
Nitroimidazole (21.6%), Aminoglycoside
(7.8%), Macrolide (5.9%) and Tetracycline
(5.9%) in decreasing order. However, in
Paediatric
department,
Glycopeptide
(61.1%) was the most frequently
prescribed drug followed by Carbapenem
(38.9%),
Cephalosporin
(33.3%),
Aminoglycoside
(11.1%),
Penicillin
(5.5%) and Nitroimidazole (5.5%) in
decreasing order.(Table 2)

Table 3: Department wise distribution of cases on the basis of frequency of prescribed
antimicrobials agents
S.
N
O
1.
2.
3.
4.
5.
6.
7.
8.
9.

CLASS
ANTIMICROBIAL

OF MEDICINE
(n=505)
NO
%
PIPRACILLIN+TAZOBAC 72
14.2
TAM(P/T)
AMOXICILLIN+CLAVUL 145
28.7
ANIC ACID(AMC)
CLINDAMYCIN(CD)
45
8.9
CEFTRIAXONE(CTR)
215
42.6
AZITHROMYCIN(AZM)
136
26.9
LEVOFLOXACIN(LE)
36
7.1
CEFOPERAZONE(CPZ)
26
5.1
METRONIDAZOLE (MT) 56
11.1
BENZYLPENICILLIN
05
1
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SURGERY
(n=51)
NO
%
05
9.8

GYNAE
(n=51)
NO %
0.0 0.0

PAEDIA
(n=18)
NO
%
01
5.5

10

19.6

06

11.8

0.0

0.0

0.0
0.0
0.0
07
0.0
11
0.0

0.0
0.0
0.0
13.7
0.0
21.6
0.0

02
0.0
03
0.0
0.0
11
0.0

3.9
0.0
5.9
0.0
0.0
21.6
0.0

0.0
06
0.0
0.0
0.0
01
0.0

0.0
33.3
0.0
0.0
0.0
5.5
0.0
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10
11
12
13
14
15
16
17
18
19
20

(BP)
DOXYCYCLINE(DO)
CIPROFLOXACIN (CIP)
LINEZOLID (LZ)
VANCOMYCIN (VA)
CEFTRIAXONE+SULBAC
TAM (CIS)
AMIKACIN (AK)
CEFIXIME (CFM)
MEROPENEM (MRP)
NITROFURANTOIN (NIT)
OFLOXACIN+ORNIDAZO
LE(OFO)
NORFLOXACIN(NX)
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20
11
11
07
0.0

4
2.2
2.2
1.4
0.0

0.0
0.0
0.0
0.0
21

0.0
0.0
0.0
0.0
41.1

03
0.0
0.0
0.0
39

5.9
0.0
0.0
0.0
76.5

0.0
0.0
0.0
11
0.0

0.0
0.0
0.0
61.1
0.0

01
03
14
04
0.0

0.2
2.6
2.8
0.8
0.0

0.0
08
0.0
0.0
03

0.0
15.7
0.0
0.0
5.9

04
0.0
0.0
0.0
0.0

7.8
0.0
0.0
0.0
0.0

02
0.0
07
0.0
0.0

11.1
0.0
38.9
0.0
0.0

01

0.2

0.0

0.0

0.0

0.0

0.0

0.0

This table showed frequency of prescribed
antimicrobial agents in various
departments.
In Medicine department, Ceftriaxone
(42.6%) was the most frequently
prescribed drug followed by Amoxycillin
+ Clavulanic acid (28.7%), Azithromycin
(26.9%), Piperacillin + Tazobactam
(14.2%),
Metronidazole
(11.1%),
Clindamycin (8.9%), Levofloxacin (7.1%),
Cefoperazone (5.1%), Doxycycline (4%),
Meropenem (2.8%), Cefixime (2.6%),
Ciprofloxacin (2.2%), Linezolid (2.2%),
Vancomycin (1.4%), Benzylpenicillin
(1%), Nitrofurantoin (0.8%), Norfloxacin
(0.2%) and Amikacin (0.2%) in decreasing
order. In Surgery Department, Ceftriaxone
+ Sulbactam (41.1%) was the most
frequently prescribed drug followed by

Metronidazole (21.6%), Amoxycillin +
Clavulanic acid (19.6%), Cefixime
(15.7%),
Levofloxacin
(13.7%),
Piperacillin + Tazobactam (9.8%) and
Ofloxacin + Ornidazole (5.9%) in
decreasing
order.In
Obs/Gynae
Department, Ceftriaxone + Sulbactam
(76.5%), was the most frequently
prescribed
drug
followed
by
Metronidazole (21.6%), Amoxycillin +
Clavulanic acid (11.8%), Amikacin
(7.8%),
Azithromycin
(5.9%),
Doxycycline (5.9%) and Clindamycin
(3.9%) in decreasing order. In Paediatrics
department, Vancomycin (61.1%), was the
most frequently prescribed drug followed
Meropenem (38.9%), Ceftriaxone (33.3%),
Amikacin
(11.1%),
Piperacillin
+
Tazobactam (5.5%) and Metronidazole
(5.5%) in decreasing order. (Table 3

Figure 1: Analysis of prescription pattern at various departments of S.G.M.H
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Above Figure showed prescribing pattern
analysis, total 625 case sheets were
analysed and following results were made.
The average no. of drugs prescribed per
encounter was 5.5, 100% drugs were
prescribed by generic name; percentage of
antibiotic prescribed per encounter was
28%. Total 972 AMAs were prescribed for
625 case sheets, 66.67% were in form of
injections. The fixed dose combinations
were prescribed in 304 cases. 100% AMAs
were prescribed from Essential Medicine
List (EML) of India and WHO. 100%
drugs of each prescriptions were
mentioned with dose and dosage form.
The duration of therapy was not mentioned
in 494 prescriptions. Among total case
sheets, 307 prescriptions had only single
AMAs and 318 prescriptions had
double/triple AMAs combination. (Figure1)
Discussion
In the present study the demographic
characteristics of patients shows that, out
of total 625 admitted patients’ majority
(20.8%) of patients were belonged to
geriatric age group > 68yr and minimum
(0.8%) in < 1 year (up to 12 month) of age
group, this was similar to Mirza beg et al,
(2017) [11] and Mahazan H.M et al,
(2014) [12] study, in which maximum
patients were belonging to age group of >
60yrs. However, result of our study was
dissimilar to Ambika VJ et al, (2016) [13]
study (in which maximum patients were
belong to 33- 42 yr. of age), Amritpal kaur
et al, (2018) [14] in which maximum
patients were belong to 30–70 yr. of age,
PR Shankar et al, (2002) [15] in which
maximum patients (54%) were belong to
20-39 yr. of age). The reasons for
maximum patients of geriatric age group
in our study may be due to poor immunity
and compromised organ functions.
In present study, out of total 625 enrolled
cases, most (50.4%) were females and rest
(49.6%) were males. This was similar to
Ambika VJ et al, (2016) [13] study in
Singh et al.
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which maximum patients 59.29% were
females and 40.7% were males and
dissimilar to Amritpal kaur et al, (2018)
[14] and De Bont EG et al, (2012) [16]
studies in which 60% patients were males
and 40% were females respectively.
80.8% of cases were belongs to Medicine
department followed by Surgery (8.16%),
Gynaecology (8.16%) and least were
belonged to the Peadiatric department
(2.9%). This may be due to heavy patient
load in medicine department compared to
other departments.
In present study, Cephalosporins were
most commonly (50.6%) prescribed group
followed
by
Penicillin
(39.7%);
Macrolides
(22.2%);
Nitroimidazole
(12.6) and Fluroquinolones (9.3%) in
decreasing order in admitted patients, this
result is similar to Devesh K Joshi et
al,(2017) [17] and Venkateswarlu B et al,
(2015) [18] in which cephalosporin was
prescribed 86% and 80.5% respectively.
In our study Ceftriaxone was most
commonly (22.7%) prescribed drug among
cephalosporins followed by Amoxycillin +
Clavulanic acid (16.6%), Azithromycin
(14.3%),
Metronidazole
(8.1%),
Piperacillin
+
Tazobactam
(8%),
Ceftriaxone
+
Sulbactam
(6.2%),
Clindamycin (4.8%), Levofloxacin (4.4%),
Cefoperazone (2.7%) and Doxycycline
(2.4%), this was similar to Sviestina I et
al,(2015) [19], In which 38% ceftriaxone
was the most common drug among
cephalosporin
followed
by
18%
Amoxycillin + Clavulanic acid and
Azithromycin.
It was noted that there is some diversity in
prescribing pattern of antimicrobial agents
among various Departments, as in
Medicine department; Cephalosporins was
the most frequently (48.1%) prescribed
group followed by Penicillin’s (44.3%),
Macrolide (26.9%) and Nitroimidazole
(11%) in decreasing order; among
cephalosporins, Ceftriaxone (42.6%) was
the most frequently prescribed drug
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followed by Amoxycillin + Clavulanic
acid (28.7%), Azithromycin (26.9%),
Piperacillin + Tazobactam (14.2%),
Metronidazole (11.1%), Clindamycin
(8.9%) and Levofloxacin (7.1%) in
decreasing order. This result was similar to
study conducted by Atif et al, (2016) [20]
in which Cephalosporin was the most
commonly prescribed antibiotic, followed
by penicillin and macrolides in medicine
department. However, Vinod k mugdaet
al, (2020) [21] study showed dissimilar
result to our study in which penicillin was
the most commonly prescribed antibiotic.
In Surgery department; Cephalosporins
was the most frequently (58.8%)
prescribed
group
followed
by
Nitroimidazole (21.6%), Fluoroquinolones
(13.7%) and Penicillin’s (11.8%) in
decreasing order; among cephalosporins,
ceftriaxone + sulbactam (41.1%) was the
most frequently prescribed drug followed
by Metronidazole (21.6%), Amoxycillin +
Clavulanic acid (19.6%)in decreasing
order. This was similar to study conducted
by Gurtler N et al, (2019) [22] in which
among cephalosporins, ceftriaxone +
sulbactam (41.1%) was the most
frequently prescribed drug followed by
Metronidazole
(21.6%)
and
fluroquinolones.
In Obstetrics / Gynecology
department; Cephalosporins was the most
frequently (76.5%) prescribed group
followed
by
Penicillin
(29.4%),
Nitroimidazole
(21.6%)
and
Aminoglycoside (7.8%), in decreasing
order; among cephalosporins, Ceftriaxone
+ Sulbactam (76.5%), was the most
frequently prescribed drug followed by
Metronidazole (21.6%), Amoxycillin +
Clavulanic acid (11.8%), Amikacin
(7.8%),
Azithromycin
(5.9%),
Doxycycline (5.9%) and Clindamycin
(3.9%) in decreasing order. This was
similar to study conducted by Neeta
Sawhney et al, (2020) [23] in which

Singh et al.
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among Cephalosporins was the most
frequently (58.4%) prescribed group.
In Pediatric department; Glycopeptide
(61.1%) was the most frequently
prescribed group followed by Carbapenem
(38.9%), Cephalosporin (33.3%) and
Aminoglycoside (11.1%) in decreasing
order; among Glycopeptide Vancomycin
(61.1%), was the most frequently
prescribed drug followed by Meropenem
(38.9%), Ceftriaxone (33.3%) and
Amikacin (11.1%) in decreasing order.
This was similar to study conducted by
Seah et al, (2014) [24] In which
glycopeptide (70%) was the most
frequently prescribed drug followed by
carbapenem (46%).
In this study; total 625 case sheets were
analysed, maximum;250 prescriptions had
6 drugs while in 210 had 7 drugs and only
15 prescriptions had minimum 4 drug. The
average number of drugs prescribed per
encounter was 5.5. Similar studies
performed by Kumar Raj et al, (2013)
[25], Muzammil Hasan Najmi et al, (1998)
[26], Saache et al (2017) [27], Mujtaba n
syed et al (2014) [28], Aparna Williams et
al, (2011) [29] found that average number
of drugs prescribed is 4.98, 2.97, 1.6, 1.6,
2.09 respectively. Polypharmacy (≥2) was
therefore evident in majority of
prescriptions we studied. The major
drawback of polypharmacy is high risk of
drug
interactions,
reduced
patient
compliance and high incidence of drug
toxicities. [30] Various reasons can
account for this deviation from the
recommended WHO values. It can be due
to unrealistic expectations, quick relief for
patients, common practice of irrational
drug combinations, unnecessary use of
vitamins
and
aggressive
medicine
promotions.
Conclusion
In present study, Cephalosporin’s were
most frequently prescribed group followed
by Penicillin and Macrolides. Most of
these antibiotics were prescribed without
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culture sensitivity which has to make
mandatory in the hospital before antibiotic
prescription. The antibiotic selection in
this hospital is not in accordance with the
guidelines of Madhya Pradesh State
Action Plan for Containment of
Antimicrobial Resistance -2019 (MPSAPCAR).All antibiotics were prescribed
by generic name and all those were
available in hospital pharmacy. Results of
our study indicate urgent need to increase
awareness
and
understanding;
communication and training among
healthcare professionals to reduce
unnecessary and unrequired use of
antibioticsto reduce the drug resistance and
interactions.
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