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ABSTRACT 

Introduction: Appropriate use of antibiotics is important for (a) 
Better therapeutic results (b) Saving costs (c) Minimize resistance 
to antibiotics. This is a descriptive cross-sectional study of pre-
scriptions in a tertiary hospital and health center. Objective was to 
evaluate antibiotic usage in a teaching institute. 

Methodology: For a sample size of 220, 256 prescriptions from IPD 
and OPD, containing any antimicrobial, at the pharmacy and an-
other 240 prescriptions from the peripheral Health Centre were 
collected over a fortnight in 2018. Prescriber identity was con-
cealed and protected. Prescriptions were assessed by two inde-
pendent raters based on the AMR National Guidelines on antibiot-
ics. Rater 1 and Rater2 had fair agreement (quadratic kappa 0.3348, 
95%CI 0.2207-0.4489). Data were compiled and analyzed on excel 
and EPI info. 

Results: Hospital pool yielded 203 medical and 53 surgical cases, 
of which 60% prescriptions were rated appropriate, 35% border-
line and 5% un-acceptable. Health center data (n=240) showed 89% 
had no diagnosis. Amoxicillin+Clavulinic acid, ceftriaxone, 
azithromycin, Ofloxacin topped the hospital usage, while 
Amox+CA and Cefixime topped the health center usage. 

Conclusions: Hospital prescriptions nearly conformed to guide-
lines, the Health center prescribing called for adherence to proto-
cols. Cost –reducing options and minimizing resistance to higher 
antibiotics. 

Key words: Antibiotics, prescriptions, AMR guidelines, GARP 

 

INTRODUCTION 

Globally, rational approach to use of antibiot-
ics/antimicrobials has been on agenda. Appropri-
ate and judicious use antimicrobial medicines is 
important for three reasons (a) Better therapeutic 
results (b) Saving costs (c) Minimize emergence of 
resistance to antibiotics.  

Antibiotics/antimicrobials constitute a major tool 
against infectious diseases in India especially due 
to host and environment factors like malnutrition, 
multiple vitamin deficiencies, overcrowding, illit-
eracy, poverty, poor sanitary facilities, low stan-
dards of personal hygiene and inadequate vector 
control. Improper usage of antibiotics also entails 
substantial wastage of resources and therapeutic 

failure is yet another problem. Simple antibiotics 
often work better than new generation antibiotics, 
but the latter are abused by most practitioners due 
to lack of regulation, poor knowledge, desire to 
give magical cures in private sector and neglect of 
possibility of developing resistance. The low-cost 
antibiotics are in disuse because of small margins 
earned by pharmacists. Adding to this chaos is the 
preferences by quacks and pharmacists for high 
priced antibiotics. In India, legally only allopathic 
doctors are allowed to prescribe antibiotics. But 
non-allopathic doctors are prescribing them as 
well. Antibiotics are also dispensed as Over – The – 
Counter (OTC) in many pharmacies. Antibiotic us-
ages also tend to change as new drugs and brands 
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hit the market. Antibiotics are also used in dairy 
and poultry. This widespread use has led to emer-
gence of resistance of some bacteria to certain 
drugs from region to region. Years ago, a multi-
drug resistant ‘Superbug’ had caused a furor 1. In 
India national media quoted ICMR stating that 
50% antibiotics usage in India is inappropriate, and 
this should be a call for action from all stake-
holders. 2 There are now guidelines about use of 
antibiotic/antimicrobial drugs at Global and na-
tional level. The Government of India has pub-
lished National Treatment Guidelines for Antibi-
otic Use in Infectious Diseases. 3In the developed 
health systems antibiotics are used cautiously and 
responsibly. WHO EU has published a list of criti-
cally important antimicrobials for human use. 4 In 
fact, they are used mostly after culture sensitivity 
tests. This is possible because of laboratory facili-
ties in all settings, proper documentation and 
much better access to health facilities. Indian Out-
Patient-Departments (OPDs) in teaching hospitals 
and health Centers are overcrowded and have no 
scope for culture sensitivity tests before prescribing 
antibiotics in the general settings. It is, therefore, 
all the more necessary to exercise diligence and fol-
low protocols for diagnosis and appropriate selec-
tion of antibiotics thereafter. 

Teaching hospitals are in a special position to 
guide antibiotic usage in the locality and at least 
within the district. But since the faculty is in a flux, 
institutional policies need to be developed and 
doctors informed about it regularly. The emer-
gence of antibiotic resistance in In-Patient-
Department (IPD) settings can be life-threatening. 
They can result in increased incidence of morbid-
ity, complications and mortality. These nosocomial 
infections require periodic culture sensitivity stud-
ies. For this, the current patterns of usage of antibi-
otics need to be studied and reviewed by the insti-
tute at regular intervals and appropriate actions 
planned. This descriptive cross sectional study is 
an attempt to fill the gap of studies on antibiotic 
usage in Maharashtra and India. 

 

AIMS AND OBJECTIVES 

The objective of the study is to obtain and analyze 
the antibiotic usage patterns in a Medical College 
Hospital and a Health Centre. 

 

METHODS 

This is a descriptive cross-sectional study on a 
convenience sample of prescriptions containing an-
tibiotics.  

The study was done in a medical college Hospital 
in North-Western Maharashtra functioning in a 

tribal block, with the health center in the same 
block 30 km away.  

A recent report from Selvaraj in similar settings in 
India estimates that about 47% use of antibiotics 
was inappropriate 4 The sample size was calculated 
using this proportion with the standard statistical 
formula as follows: Sample size (n) = [DEFF*Nap 
(1-p)]/ [ (d2/Z21-α/2* (N-1) +p* (1-p)], where mean 
proportion of unjustifiable prescriptions p=50 at 
95% CL, accepting 5% allowable error and 1.2 as 
design effect for non-random sample of two clus-
ters).The sample size calculation was done on 
Open Epi stat-Cal application. 5The estimated sam-
ple size was 182 at 10% error and 99% confidence 
limits. This was rounded by adding 20% for any 
exclusion or rejection, and hence was 220 hospital 
and health centre each. The data was collected 
from 1st August, 2018 to 28th September, 2018. 

The hospital records from OPD and some from 
IPD were collected on 15 days in September be-
tween 12 to 1pm time slot for convenience and the 
required sample size (say 250) was fulfilled. The 
prescriptions were photographed concealing name 
of prescriber physician for confidentiality. The 
hospital had a daily OPD of about 800 in various 
departments, but the daily tally of antibiotic pre-
scriptions in the 2hr time slot was about 30-35. 
About 250 prescriptions, containing any antibiotic, 
were collected from the hospital pharmacy as per 
inclusion criteria. They were screened and ana-
lyzed as per recommended standard indications 
for antibiotic usage. Criteria like clinical diagnosis; 
laboratory investigations, preferred brands, cost, 
regimen, dosage etc. were noted in excel. Some 240 
prescriptions from an associated Health Centre 
30km away were collected over five days, and 
compiled and studied using the same criteria. All 
brand names were converted into generic names 
with help labels, and if necessary Internet search 
and the help of institutional pharmacist. 

Antibiotic usage for stated conditions was assessed 
by a doctor-student team with the help of National 
Treatment Guidelines for antibiotic usage in infec-
tious diseases 2016 (R). Grade A, B, C were used 
for Appropriate, Borderline and Un-acceptable use 
respectively. A second evaluation was obtained 
from Rater 2 independently and quadratic kappa 
analysis done for degree of agreement. (6,7) Excel 
and Epi-Info were used for data entry and analysis. 

 

RESULTS 

For a sample size of 220, 256 prescriptions from 
IPD and OPD, containing any antimicrobial, at the 
pharmacy and another 240 prescriptions from the 
peripheral Health Centre were collected over a 
fortnight in 2018. Out of 256 prescriptions from  
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Table 1: Medical and Surgical Diagnosis Men-
tioned on Prescriptions in the Hospital 

Medical diagnosis N Surgical diagnosis n 
URTI 59 Umbilical hernia 4 
Not mentioned 51 Fibroadenoma 3 
Dengue fever 17 Fissure in ano 3 
UTI 17 Otomycosis 3 
LRTI 12 Acute appendicitis 2 
Acute Gastroenteritis 10 Benign PHT 2 
AFI 7 Cholelithiasis 2 
Acute GE & dehydration 5 CSOM 2 
Febrile convulsions 2 Inguinal hernia 2 
Malaria 2 IT Fracture 2 
Pneumonia 2 Renal calculi 2 
Viral fever 2 Tonsillitis 2 
Other medical 17 Other surgical 24
Total medical 203 Total surgical  53
BPH= Prostate HyperTrophy 

 

Table 2: Assessment of the Antibiotic Usage by 
Clinical Departments (Rater 1) 

Unit A B C Total Percentage
Medicine 64 40 11 115 45% 
Pediatrics 37 11 2 50 20% 
General Surgery 23 27 0 50 20% 
Ear, Nose, Throat 11 3 0 14 5% 
Obs & Gynec 3 6 0 9 4% 
Chest & TB 7 0 0 7 3% 
Orthopedics 3 0 0 3 1% 
Cardiology 0 2 1 3 1% 
Dermatology 2 0 0 2 1% 
Ophthalmology 1 1 0 2 1% 
Skin & VD 1 0 0 1 0% 
Total 152 90 14 256  
A: Appropriate, B:Borderline, C: unacceptable 
VD= Venereal Diseases 

 

Table 3: Agreement between Rater 1 and Rater2  

 Rater 1  
Rater2 A B C TOTAL 
A 108 41 4 153
B 32 32 1 65
C 12 17 9 38
TOTAL 152 90 14 256
 

hospital, OPD (n=172) and In-Patient Departments 
(IPD) (n=84) and 240 from health center. 

Table 1 shows medical and surgical diagnostic 
conditions found in the 256 prescriptions from IPD 
and OPD of the Hospital.  

Use of Antibiotics in Institutional Setup  

In the Hospital data the rate of use of antibiotics 
was 1.15 per patient, with only 40 out 256 case re-
cords showing second antibiotic, out of which 28 
belonged to IPD, thus the use of a second antibiotic 
in OPD was mere 7%. Further the use of 3rd antibi-
otic was only in 3 cases out of 84 IPD cases.  

 

Figure 1: Share of various departments in prescrip-
tions (hospital n=246) 

 

 

Figure 2: Conditions mentioned in 240 health cen-
ter case papers 

 

 

Table 3: Antimicrobial use by hospital and health 
center 
 

A study of 240 prescriptions/case papers showing 
antibiotic use obtained from the Health Centre was 
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done. It was noted that 89% (n=211) case papers 
out of 240 studied did not mention any clinical di-
agnosis, though symptoms were written in a few. 
The use of second antibiotic was found only in one 
case. This rate of antibiotic use/prescription was 
just about 1. 

Figure 1 shows Unit wise Distribution of Prescrip-
tions in Hospital Sample. Figure2 shows Diagnosis 
mentioned on prescriptions at health center. Fig-
ure3 shows various Antibiotics used by hospital 
and health center. From the figure 3, it is evident 
that Amoxicillin + Clavulanic Acid, Ceftriaxone 
and Azithromycin are most preferred antibiotics in 
both setups. 

 

Table 2 shows that maximum usage of antibiotics 
is by gen. Medicine, Pediatrics Department and 
General Surgery Departments. The difference be-
tween grade allocations is significant as shown by 
Chi square test.  

The hospital data (256) on diagnostics was shared 
with rater 1 and rater2 independently, and the 
kappa with quadratic results are as follows: Ob-
served kappa: 0.3348 (0.95 confidence limits 0.2207-
0.4489) SE 0.0582; Maximum possible quadratic-
weighted kappa, given the observed marginal fre-
quencies: 0.8927, 0.375 observed as proportion of 
maximum possible.  

 

DISCUSSION 

The study aimed at finding antibiotic usage pat-
terns in the teaching institute and health center 
from prescriptions sampled in pharmacy. Broadly 
the hospital usage was seen as conservative, as 
nearly 60% usage was rated A by both raters, while 
B was at 35-25%. The health center usage was 
problematic since 88% prescriptions were without 
stated diagnosis.  

Antibiotics usage in the Hospital 

First of all, it seems that from a daily OPD work-
load of 800+, the researcher could get only 25-30 
cases in an hour’s time-slot each day. A rough es-
timate of 5 hours of OPD and 800 cases suggests an 
hourly workload of 150 cases. A yield of 30 antibi-
otic prescriptions out of 150 is about 20%. This 
crude estimate suggests that antibiotic usage was 
relatively sparse (about 20%) in the pool of OPD 
case papers. It was, therefore, necessary to extend 
the data collection from 2 days, as originally 
planned, to 10 days. This is the one positive indica-
tion of conservative use of antibiotics in the insti-
tute.  

Table 1 shows that URTI (23%) leads the hospital 
list of diagnostic conditions (n=256) from the study 

sample, while diagnosis not mentioned follows 
closely (at 20%). Dengue fever also featured for an-
tibiotic prescription at 3rd position, along with UTI, 
followed by LRTI. This data should help focus on 
use of protocols for these problems on a priority, in 
the context of antibiotic usage. URTIs are often vi-
ral, but are commonly treated with antibiotics. The 
leading departments in the hospital for entries in 
this study are General Medicine, followed by Pedi-
atrics and General Surgery. Since these have the 
maximum case load and crowded OPDs, these de-
partments can be focused first fine tuning antibi-
otic usage. Table 2 shows that close to 59% pre-
scriptions in the hospital setting are appropriate by 
rater1, while 35% are borderline in the context of 
diagnostics mentioned. Only 6% antibiotic pre-
scriptions were un-acceptable. The rater 2 counts 
are 59.77%, 25.39% and 14.84 %. There is a fair 
agreement between the two raters. Seen in the con-
text of low use of antibiotics in OPD cases in the 
hospital and a small rate of (6%) un-acceptable use, 
and minimal use of second antibiotic, the hospital 
practices for antibiotic usage are appreciably good. 
However the 35% in category B also need to be au-
dited further by respective departments for im-
provement.  

The rate of prescription of antibiotic medicines was 
1.15/prescription in the hospital data suggesting 
conservative approach. The economical use of a 
second antibiotic and rare use of the third antibi-
otic suggested a systematic and rigorous approach 
based on clinical criteria. This conservative use 
compares well with several other studies. This 
practice needs reinforcement.  

Most of the entries from the case papers mentioned 
a five days’ use of antibiotics and patients were 
expected to return for follow-up. However, the 
five-day prescription is a reasonable thumb rule. 
This said, the compliance of patients for the five-
day consumption is beyond the scope of this study. 
Hence this study ignored the dose and duration 
factors for deciding rational use. 

Antibiotic Usage in Health center 

In contrast to above picture of conservative use, the 
Health Centre sample showed high usage of anti-
biotics; about 30-40 each day in an OPD workload 
of 80-100 cases. Further, a similar use of Amoxicil-
lin + Clavulanic Acid in the Health Centre OPD 
(Fig3) is striking and needs review. The health cen-
ter OPD is run by two AYUSH doctors with help of 
visiting consultants, and the latter may have re-
duced the portion of non-diagnosis in this sample, 
which stands at 88%. In the larger public health 
system, the Primary Health Centre OPDs are often 
run by AYUSH doctors and the conditions there 
need a similar review. It is necessary that a stan-
dard protocol is used by Primary Health Centre for 
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antibiotic usage. The use of Trimethoprim+Sulfa, 
Doxycycline, plain amoxicillin need to be the bulk 
of use at primary level facilities. These drugs are 
still there in the Standard treatment Guidelines 
(STG) and must be employed as first line choice. 
This is in great contrast with primary care study 
from Botswana reporting better usage (8). 

The sizeable portion of non-diagnosis in the health 
center OPD probably results from a crowded OPD 
run by consultants aided by AYUSH doctors. It is 
estimated that the availability of average time per 
patient in this setting is about 3-4 minutes, which 
should be adequate for putting down a probable 
diagnosis and appropriate prescription. However 
the redeeming feature is that the rate of antibiotics 
used in 240 cases was just about 1, in contrast to 
the Botswana study stating 2.5 antibiotics used per 
case 8 

Compared with developed countries, India has 
several constraints on establishing rational antibi-
otic use. It is often not possible to wait for culture 
sensitivity to start treatment in India situations, es-
pecially in rural and tribal settings. Hence the insti-
tute in the study will have to bank on syndromic 
clinical approach for rational selection of antibiot-
ics. Yet the sensitivity patterns have to be estab-
lished. Till then, it is possible to use private and 
public laboratory data on culture sensitivity of 
pathogens to arrive at working protocols, and the 
two recent studies mentioned from Nashik district 
can serve as pointers. 9,10 

Use of Amoxicillin+Clavulanic Acid, a high cost 
FDC medicine at Rs 108 a pack of 10 tabs at 2018 
prices, seems to top the hospital OPD usage (Table 
1). This may be due to greater perceived efficacy of 
the antibiotic combination, broader spectrum and 
serious condition of the patients due to improper 
management by quacks or late referral. This may 
also be due to long-distance patients who may ex-
perience difficulties in travel for repeat visit. How-
ever this can be reviewed and cheaper options like 
Trimethoprim-Sulpha, Doxycycline and plain 
Amoxicillin. 

Agreement by Raters 

As per the methodology, it was seen that stated di-
agnostic conditions did not facilitate a very straight 
selection of antibiotics even from the antibiotic 
guidelines in the OPD settings. Clinical conditions 
like URTI, UTI, diarrhea, PUO do not suggest any 
particular microbe. Hence, one has to select from 
possible options with the help of personal knowl-
edge and experience. Therefore, along with antibi-
otic guidelines, this study had to use the experi-
ence of a tutor-doctor from the department of PSM, 
based on the antibiotic guidelines. The initial rating 
was done on both hospital and health center data 

by a student-tutor team. We then rated only hospi-
tal data by a non-institutional practitioner. This is 
subject to some variation due to personal and 
learned opinions. The quadratic kappa value of 
0.3348 suggested only a fair agreement. Hence 
there is scope for hospital usage to differ from 
model usage as per AMR. This situation can be 
dealt with consensus building among respective 
units. However, the final word can only come from 
culture sensitivity tests and hospital epidemiologi-
cal studies. 

The health center settings need more scrutiny and 
protocol adherence for antibiotic use, for the triple 
goals stated (a) desired therapeutic effect (b) econ-
omy of drug usage (c) minimize emergence of an-
tibiotic resistance.  

The study findings need to be seen on the back-
drop of antibiotic usage issues in the world, Indian 
guidelines and patterns of antibiotic usage. 

Antibiotic usage: A Global concern 

Use of antibiotics is a global concern, including de-
veloping countries. Underdeveloped countries are 
also reviewing antibiotic drug use. A Botswana 
study found that 87% of antibiotic usage was ap-
propriate, underlining wider awareness and action 
even in developing countries and another African 
study presents difficulties in such settings even if 
culture sensitivity tests are avialble. 8,11 The com-
prehensive guidelines published by Government 
of India should be useful to all levels of care. 3 

Gillian Porter and Nathan Hills have reviewed 115 
articles from India and concluded that the misuse 
of medications is widespread. The factors involved 
all levels of the health system including regulation, 
enforcement and policy, healthcare providers and 
consumers. 12A report from Delhi stated that 43% 
to 69% outpatient prescriptions for child diarrhea 
showed use of antibiotics in public and private fa-
cilities, ignoring that many incidents could be viral 
in origin.Many Indian studies are available includ-
ing from tertiary medical institutes underlining 
need for major reforms. Some of these are quoted 
here.An Ujjain study from a teaching hospital and 
a non-teaching hospital, reported that lack of dis-
tinction between use for prophylaxis and therapy 
was a major factor for improvement. 13Another 
study of two Ujjain Hospital IPDs suggested that at 
the Teaching Hospital a significantly higher pro-
portion of patients having fever without registered 
bacterial infection were prescribed antibiotics 
(82%) compared with the Non-teaching Hospital. 
14A 2011 Delhi survey of outpatient prescriptions 
from public and private health facilities reported 
high use rate of antibiotics, with 43% prescriptions 
having at least one antibiotic and 39% of prescrip-
tions collected in pharmacies carried an antibiotic. 
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15 A south India study of attitudes of 286 practicing 
physicians showed that the majority felt that anti-
biotics were overprescribed. 16 A Pune study dating 
back to 1998, quoting irrational use to the extent of 
30%. 17 Various reports from tertiary institutes state 
the irrational use ranging from 30% to 60%. 4,14,18–

20Thus the problem calls for action at the very root 
of the system-the medical colleges. 

Reports from Nashik region about antibiotic-
resistance 

A recent study from Nashik in western Maharash-
tra reported that “the proportions of MDR and 
ESBL-producing Acinetobacter spp. isolates ranged 
from 89.4% to 95.9% and from 87.9% to 94.0%; re-
spectively. The proportions of non-susceptible iso-
lates to aminoglycosides; carbapenems; antipseu-
domonal penicillins/lactamase inhibitors; cepha-
losporins; folate pathway inhibitors; or Penicil-
lins/lactamase inhibitors exceeded 77.5%. Propor-
tions of fluoroquinolone and tetracycline non-
susceptible isolates ranged from 65.3% to 83.3% 
and from 71.3% to 75.9%; respectively”. 9 

Another study from the same region reported that 
“for the extended-spectrum cephalosporins, the 
proportions of non-susceptible E. coli and Kleb-
siella spp. isolates were above 78.4% and 84.9% 
throughout the study period, respectively. E. coli 
and Klebsiella spp. isolates exhibited carbapenem 
non-susceptibility levels as high as 76.9% and 
84.1% respectively”. 10 This level of high antibiotic 
resistance warrants that syndromic approach to 
use of antibiotics, without culture sensitivity pat-
terns to guide, is not helpful. Since this hospital in-
stitute was relatively new in its 4th year, a local pro-
tocol for antibiotic use is awaited, based on Culture 
and Sensitivity Studies in OPD and IPD settings. 
Thus we have a long way to go any rational use of 
antibiotics even in tertiary institutes. 

GARP guidelines 

The Global Antibiotic Resistance Partnership 
(GARP)-India Working Group has been working to 
rationalizing antibiotic use to limit antibiotic resis-
tance in India. 12The GARP-IWG recommendations 
made in 2011 aim at “ (i) reducing the need for an-
tibiotics; (ii) lowering resistance-enhancing drug 
pressure through improved antibiotic targeting, 
and (iii) eliminating antibiotic use for growth pro-
motion in agriculture”. further it says “the highest 
priority needs to be given to (a) national surveil-
lance of antibiotic resistance and antibiotic use -
giving better information to underpin decisions on 
standard treatment guidelines, education and 
other actions, as well as to monitor changes over 
time; (b) increasing the use of diagnostic tests, 
which necessitates behavioral changes and im-
provements in microbiology laboratory capacity; 

(c) setting up and/or strengthening infection con-
trol committees in hospitals; and (d) restricting the 
use of antibiotics for non-therapeutic uses in agri-
culture” 12. These interventions should help to re-
duce the spread of antibiotic resistance, improve 
public health directly, benefit the populace and re-
duce costs and lessen pressure on the healthcare 
system. 

 

LIMITATIONS 

This study was not focused on departments or dis-
ciplines; hence the proportion of IPD-OPD or de-
partments in the sampled prescriptions can change 
the usage statistics. Thus the study gives only a 
ball park estimate of rational or irrational use. Sec-
ondly we have not been able to analyze the use of 
second and third antibiotic along with the first one. 
Thirdly, though raters have referred to standard 
treatment guidelines, the final allocation of ABC 
grades was based on individual judgment. Hence 
there is bound to be weak agreement in two raters. 
The usage by hospital should be seen against this 
limitation. 

 

CONCLUSION 

1. The teaching hospital has an overall low utiliza-
tion and satisfactory use of antibiotics in the 
OPD settings (60%), while 35% entries seem 
borderline in the given situation. The use of 
high cost FDC should be reviewed for replace-
ment by effective low cost options. 

2. The Health Centre OPD practices demand ma-
jor improvement in diagnostic efforts and ra-
tional use of antibiotics. This makes a general 
case for training non-allopathic doctors working 
in primary care facilities in public and private 
sector. 

3. Developing a culture sensitivity data base for 
hospital OPD and IPD is essential to bring fur-
ther improvement in antibiotic usage 
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