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INTRODUCTION

Non-steroidal anti-inflammatory drugs (NSAIDs) and opi-
oids are the majorly used medications to ameliorate pain and 
inflammation. Opioids are rarely used because of their abuse 
potential and adverse effects including CNS and respiratory 
depression. This gives way to the use of NSAIDs which are 
organic acids involved in inhibiting cyclooxygenase-1 and 
cyclooxygenase-2 (COX-1 and COX-2)enzymes. Inhibition 
of these enzymes causes decreased production of prostaglan-
dins.1,2 NSAIDs have antipyretic properties because of the 
inhibition of interleukin and tumour necrosis factor-alpha. 
The anti-thrombotic effects of NSAIDs are due to the inhi-
bition of thromboxane.1 The anti-inflammatory properties of 
NSAIDs are because of the inhibition of COX-2 mediated 

prostaglandin synthesis. They can only stop a part of the in-
flammatory process because they do not block leukotrienes 
and platelet-activating factors.2 Prostaglandins are involved 
in gastric protection by helping in the inhibition of break-
down of gastric mucosa and thereby preventing the forma-
tion of an ulcer. However, they do not offer complete pro-
tection. Due to the ulcerogenic properties of NSAIDs, it is 
usually appropriate to prescribe them along with drugs that 
are involved in the protection of gastric mucosa to reduce 
pain and complications of excess bleeding.2,3 Studies con-
ducted to analyze the usage pattern of any drugs would help 
to perform modifications in the pattern of its prescription, 
which ultimately increases the therapeutic benefit and helps 
in reducing the associated adverse effects.4-7 A significant 
price variation of drugs can create a financial burden, espe-
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ABSTRACT
Introduction: Gastroprotective agents are prescribed in the department of orthopaedics to prevent and to treat gastric toxicity 
due to analgesics including NSAIDs. 
Objective: The present study aimed to analyze the prescribing pattern of gastroprotective agents among patients prescribed 
with NSAIDs in the department of orthopaedics and to identify the most common gastroprotective agent co-administered. The 
study also aims to estimate the average cost of gastroprotective agents. 
Methods: A prospective observational study was conducted for six months among 370 inpatients of the orthopaedics depart-
ment. Relevant details on the usage pattern of gastroprotective agents were collected from the case sheets of the patients and 
were analyzed by descriptive statistics. 
Results: Out of 370 subjects enrolled, 257 (69.5%) were males and 113 (30.5%) were females. The most frequently prescribed 
single NSAID agent was diclofenac 82 (71.3%) and the fixed-dose combination was found to be diclofenac + chymotrypsin 88 
(32.1%). Among the various proton pump inhibitors and H2 receptor antagonists prescribed, pantoprazole was found to be the 
most commonly prescribed agent 205 (61.4%), followed by rabeprazole 96 (28.7%). The average cost spent by a patient on the 
gastroprotective agent during their hospital stay was found to be 65.85±52.45 INR. 
Conclusion: The present study concluded that the majority of patients were prescribed with gastroprotective agents along with 
NSAIDs. The present study provides an insight into various healthcare professionals on the importance of rational use of medi-
cations among subjects.
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cially on economically backward patients.8 Hence, it is very 
important that the treating physicians must be made aware 
of the cheapest drugs out of the various brands available in 
India so that the patient bear the fewer burden of treatment 
costs. Thus, the present study was conducted to analyze the 
usage pattern of gastroprotective agents along with NSAIDs 
among in-patients of the orthopaedics department.

MATERIALS AND METHODS

A prospective observational study was conducted for six 
months in the department of orthopaedics after obtaining 
approval from the Institutional Ethics Committee (REF: 
NGSMIPS/IEC/22/2019-20). Inpatients of either gender, 
aged above 18 years, prescribed with at least one NSAID in 
the department of orthopaedics were enrolled in the study. 
A total of 370 patients meeting the inclusion criteria were 
enrolled in the study after obtaining the voluntary informed 
consent from the patients. A suitable data collection form 
was prepared to collect and document the data including the 
details of patient demographics and the prescription pattern. 
Relevant details of the study subjects such as their age, gen-
der, social habits, comorbidities, and diagnosis were obtained 
from the patient’s case records. Data including the name and 
dosage of NSAIDs and gastroprotective agents prescribed, 
type of therapy and other co-prescribed drugs were also not-
ed. The average cost spent on gastroprotective agents by the 
subjects was calculated. 

Frequency and percentage were used to analyze the gender, 
domiciliary status, comorbidities, social habits, diagnosis, the 
prescription pattern of NSAIDs and gastroprotective agents. 
Mean and the standard deviation was used to summarize the 
age and average cost of gastroprotective agents spent by sub-
jects. The average cost was expressed in Indian currency.

RESULTS

Demographic details of the study subjects
Out of 370 subjects enrolled, 257 (69.5%) were males and 
113 (30.5%) were females. The majority were found belong-
ing to the age group of 21 to 40 years, 168 (45.4%) followed 
by 41-60 years, 143 (38.6%) and 61-80 years, 42 (11.35%). 
The mean age of the study population was found to be 42.04 
± 14.30 standard deviation. Distribution of subjects based 
on domiciliary status showed that 286 (77.3%) were found 
belonging to the rural background and 84 (22.7%) were from 
an urban background. 

Distribution of co-morbidities presented by the 
subjects
Out of the total subjects enrolled, 38 patients reported a total 
of 44 co-morbidities. The most common comorbidity was 

found to be hypertension 24 (54.5%), followed by diabetes 
mellitus 16 (36.4%). The details are summarized in Table 1. 

Distribution of subjects based on their social 
habits
Sixty-two (16.8%) patients were found to be present with at 
least one social habit. Out of which, 21 (33.8 %) were alco-
holics and 21 (33.8%) were smokers. The details are sum-
marized in table 2.

Distribution of various diagnoses among the 
study subjects
A total of 377 orthopaedic related diagnoses were made 
among 370 patients. The most frequently diagnosed condi-
tion among the study population was found to be joint pain 
122 (32.3%), followed by fracture 83 (22.0%) The details are 
given in table 3.

Prescribing pattern of NSAIDs among study 
subjects
A total of 389 NSAIDs were prescribed among 370 patients. 
Out of which 115 were prescribed as single NSAIDs, where-
as 274 were given as fixed-dose combination. Among the 
total single NSAIDs prescribed, Diclofenac 82 (71.3 %) was 
found to be the highest followed by Indomethacin 12 (10.4 
%) and in fixed-dose combination, diclofenac + chymot-
rypsin 88 (32.1%) was highest, followed by aceclofenac + 
paracetamol 40 (14.6%) as depicted in table 4 and 5. Three 
hundred forty-eight (94%) patients were prescribed with 
monotherapy of NSAIDs followed by combination therapy 
22 (6%).

Distribution of subjects based on the prescrip-
tion of gastroprotective agents.
Out of 370 subjects enrolled, 334 (90.3%) were prescribed 
with gastroprotective in combination with NSAIDs, and 36 
(9.7%) subjects were not prescribed with gastroprotective 
agents.  Among 334 subjects, the most commonly prescribed 
agent was found to be Pantoprazole 205 (61.4%), followed 
by Rabeprazole 96 (28.7%). The details are summarized in 
Table 6.

Distribution of Antibiotics prescribed among 
subjects
A total of 169 (45.6 %) antibiotic agents were prescribed 
among the total subjects enrolled. The most commonly pre-
scribed antibiotic was found to be cefuroxime 75 (44.3%). 
The details are summarized in table 7.

Estimation of the cost spent by subjects on 
gastroprotective agents
The mean cost spent by a patient on gastroprotective agents 
per day was found to be 8.71 ± 3.95 standard deviations. The 
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per-day cost spent varied from 0.65 to 24.2 INR. The mean 
cost spent by a patient on gastroprotective agents during 
their hospital stay was found to be 65.85 ± 52.45 standard 
deviations. The total cost spent by the patient ranged from 
2.62 to 350.40 INR.

DISCUSSION

The results obtained in gender-wise distribution was support-
ed by other previously conducted research.9,10However, one 
study exhibited opposing results as females (57.6%) were 
the predominant subjects in this study.11 A a large number 
of patients who were prescribed with NSAIDs belonged to 
the age group 21-40 years (45.4%). Similar results were dis-
cussed in two other studies wherein, 27.7% and 41% of the 
study subjects belonged to the same age group of 21-40 years 
respectively.12,13 However, this result was not in agreement 
with a study done in 2018in which most of the patients could 
be categorised in the age group of 40-60 years (44.5%).11 The 
age of the study subjects ranged between 18-83 years with 
a mean value of 42.04±14.3 standard deviation. This aspect 
was supported by the study results of Kim T J and his team.14 

In the current investigation, hypertension (54.5%) was found 
to be the most frequent co-morbidity reported among the 
subjects. The results of a study performed by a group of 
researchers also showed hypertension (12.4%) as the most 
common co-morbidity among their study population.14 How-
ever, diabetes mellitus was found to be the major co-morbid-
ity in a drug utilisation study conducted in Kerala.11While 
analysing the final diagnoses of the study population, the 
results were in contradiction with a study where the majority 
of the recruited participants were confirmed cases of osteoar-
thritis (36.1%). Comparable results were obtained in a study 
by Choudhury D K and his team as a predominant diagnosis 
of fractures (61%) was noted amongst the patient popula-
tion.15,16

In this current study, a large proportion (94.0%) of the sub-
jects received monotherapy with NSAIDs whereas only 
6.0% of the patients were recipients of combination therapy. 
Corresponding results were obtained in two other studies 
wherein, 55.5% and 98.9% of their patients were prescribed 
with NSAIDs as monotherapy.11,16 However, the results of 
another research conducted in 2016 were inconsistent with 
our report as combination therapy was preferred over mono-
therapy in this population.17 Diclofenac (71.3%) was found 
to be the most commonly prescribed NSAIDs among patients 
who received therapy with the single analgesic agent and this 
finding agreed with the study carried out by Choudhury DK 
and his team. However, in another study, Etoricoxib was 
observed to be the most commonly prescribed agent (33.34 
%).11,16 The fixed-dose combination of NSAIDs prescribed 
in the present study was found to be inconsistent with the 
conclusions of Chaudhary DK and his team.16

In our study, gastro-protective agents were co-prescribed 
with NSAIDs among 90.3% of the patients and comparable 
results were noted in a different study since 95% of the study 
population who were prescribed with NSAIDs also received 
co-administration of gastro-protective agents.18On analysing 
the prescription pattern of different gastroprotective agents, 
the results of a study were similar to the present study as 
proton pump inhibitors (73.54%) were the most frequently 
prescribed agents in their study. In contradiction, Ranitidine 
was found to be the most commonly prescribed agent in 
studies conducted during the years, 2015 and 2016.16,19 The 
judicious use of drugs reduces the economic burden on the 
patient significantly, especially among those who are finan-
cially backward. Hence, attempts to increase the physician’s 
awareness of the pharmaco-economic aspects of medica-
tion and the various brands available in the market should 
be done at regular intervals. These aspects of treatment are 
often neglected while they remain crucial in a developing na-
tion like India. This will directly benefit the patients and the 
clinical pharmacist is the most recommended professional to 
carry out these activities as part of their routine clinical phar-
macy services.20

CONCLUSION

The present study was conducted to assess the usage pattern 
of gastroprotective agents along with NSAIDs. Pantoprazole 
was found to be the most commonly prescribed gastropro-
tective drug, followed by rabeprazole. It is evident through 
various studies that the co-prescription of gastro-protective 
agents significantly reduces the gastrointestinal related ad-
verse effects of NSAIDs but simultaneously, increases the 
cost of therapy. This study is a means to disseminate aware-
ness among various healthcare professionals on the sig-
nificance of rational prescription of gastroprotective agents 
along with NSAIDs and how a pharmacist could contribute 
to improving current prescribing practices in hospitals. 
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Table 1: Distribution of comorbidities reported
Co-morbidity Frequency(n) Percentage (%)

Hypertension 24 54.5

Diabetes mellitus 16 36.4

Asthma 2 4.5

Chronic liver disease 1 2.3

Epilepsy 1 2.3

Total 44 100

Table 2: Distribution of subjects based on their social habits
 Social habits Frequency(n) Percentage (%)

Alcohol 21 33.8

Smoking 21 33.8

Tobacco 13 20.9

Alcohol + Smoking 6 9.6

Tobacco + Alcohol 1 1.6

Total 62 100
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Table 3: Distribution of diagnoses among the study subjects
Diagnosis Frequency (n) Percentage (%)

Joint pain 122 32.3

Fracture 83 22.0

Low backache 70 18.6

Osteoarthritis 38 10.1

Implant removal 23 6.1

Spondylitis 20 5.3

Rheumatoid arthritis 11 2.9

Hip/ Knee replacement surgery 8 2.1

Equina syndrome 2 0.5

Total 377 100

Table 4: Distribution of subjects based on the prescription of single NSAIDs
Single NSAIDs Frequency(n) Percentage (%)

Diclofenac 82 71.3

Indomethacin 12 10.4

Aceclofenac 7 6.1

Ketorolac 6 5.2

Etoricoxib 6 5.2

Ibuprofen 1 0.8

Piroxicam 1 0.8

Total 115 100

Table 5: Distribution of subjects based on the prescription of FDC
FDC Frequency (n) Percentage (%)

Diclofenac + Chymotrypsin 88 32.1

Aceclofenac + Paracetamol 40 14.6

Diclofenac + Serratiopeptidase 34 12.4

Diclofenac + Paracetamol 21 7.6

Paracetamol + Aceclofenac + Chlorzoxazone 18 6.5

Chlorzoxazone + Diclofenac + Acetaminophen 16 5.8

Aceclofenac + Paracetamol + Thiocolchicoside 16 5.8

Etoricoxib + Thiocolchicoside 11 4.0

Trypsin + Bromelain + Rutoside + Diclofenac 9 3.2

Aceclofenac+  Serratiopeptidase 5 1.8

Ibuprofen + Paracetamol 5 1.8

Diclofenac + Metaxalone 5 1.3

Etodolac + Thiocolchicoside 4 1.4

Aceclofenac +Diclofenac 1 0.4

Aceclofenac + Tizanidine+ Paracetamol 1 0.4

Total 274 100
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Table 6: Distribution of subjects based on the prescription of gastroprotective agents
Class Generic name Dose Frequency (n) Percentage (%)

H2RAs Ranitidine 150mg 9 2.7

PPI Pantoprazole 40mg 205 61.4

Pantoprazole + Domperidone 40mg + 30mg 12 3.6

Rabeprazole 20mg 103 28.7

Rabeprazole + Domperidone 20mg + 30mg 10 3.0

Omeprazole 20mg 2 0.6

H2RA: H2 Receptor antagonist: PPI: Proton pump inhibitor

Table 7: Distribution of antibiotics prescribed among the study subjects 
Antibiotics Frequency (n) Percentage (%)

Cefuroxime 75 44.3

Cefixime 69 40.8

Ciprofloxacin 6 3.5

Clindamycin 5 2.9

Amoxicillin + Clavulanate 5 2.9

Gentamycin 4 2.4

Metronidazole 4 2.4

Linezolid 1 0.6

Total 169 100


