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ABSTRACT Non Steroid Anti Inflammatory Drugs prevent the production of prostanoids by inhibiting the enzyme 
cyclo-oxygenase (COX) in the arachidonic acid pathway, with proven efficacy as analgesics, antipyretics & 

anti-inflammatory agents. Study was planned to analyse the drug utilization pattern of NSAIDs in OPD of Orthopedics.
Methods: A prospective observational study was planned on 200 patients after obtaining IEC approval visiting Ortho-
pedics OPD. The drug utilization pattern was recorded on proforma. Assessment of pain relief was done by using 11 
point numeric metric scale (Visual Analogue Scale).
Observations: The total number of males & females were 92 (46 %) & 108 (54 %) respectively. Out of a total of 200 
patients, 177 (88.5 %) patients were in the 18-64 years age group (non-elderly) with the rest 23 (11.5%) present in the 
> 65 years age category (elderly). A total of 200 prescriptions after analysis showed that out of 200 patients, 98 % 
were on non selective NSAIDs & 2 % on preferential & selective NSAIDs. Aceclofenac alone or with Paracetamol is the 
most common prescribed drugs.
Conclusions: COX-1 inhibitors NSAIDs are the most common drugs used among all the NSAIDs.
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Introduction
Anti-inflammatory drugs, historically were derived from the 
extracts of plants which contained salicylates, notably wil-
low tree of genus salix which were known for their medici-
nal value in cases of pain, fever & inflammation.1 Acetyl-
salicylic acid (ASA) or Aspirin was developed in 1897 by 
Felix Hoffman once it was found around the 19th century 
that salicylates are the active components of Willow spp.2 

Sir John Vane demonstrated that inhibition of the produc-
tion of prostaglandins is the mechanism behind the effect 
of the non-steroidal anti-inflammatory drugs .1 NSAIDs are 
a class of drugs which are one of the most frequently used 
drugs throughout the world with proven efficacy as anal-
gesics, antipyretics & anti-inflammatory agents. These het-
erogeneous class of drugs include aspirin along with other 
non-selective & selective enzymatic inhibitors of cyclo-oxy-
genase enzyme.3

NSAIDs are the recommended therapy for rheumatological 
disorders like non-inflammatory & inflammatory degenera-
tive diseases of the joint.4,5 They are also frequently used 
treatment for acute pain after fracture or postoperative pe-
riod after fracture fixation & other muscular-skeletal pain.6

Aspirin in-addition because of its action on decreasing the 
platelet aggregation is widely used prophylactically for the 
prevention of thromboembolic events in low dose (75-
150mg).7

NSAIDs prevent the production of prostanoids by inhibit-
ing the enzyme cyclo-oxygenase (COX) in the arachidonic 
acid pathway The inhibiting effect of NSAIDs on type 2 
COX enzyme is the reason for the     anti-inflammatory ef-
fect brought about by these drugs whereas the inhibition 
of type 1 COX leads to undesired side effects like gastri-

tis & gastrointestinal erosions which is a major limitation of 
use of NSAIDs clinically.5 Use of selective inhibitors of type 
2 COX like celecoxib produces the same analgesic & anti-
inflammatory effects but with reduced gastrointestinal (GI) 
toxicity & platelet abnormalities.6 For this reason they were 
used widely for various orthopedic conditions like arthritis 
& inflammatory disorders but recently questions have been 
raised regarding the cardiovascular safety of this class 
of drugs & thus their long term use continuously in the 
elderly.8There is sufficient proof that indicates an increase 
in the risk of heart attack, thrombosis, and stroke.

 Conventional NSAIDs are regarded to have the most 
damaging effect on the gastrointestinal mucosa which is 
dose dependent & drugs with longer half-life exhibit more 
tendencies for mucosal damage. This is confirmed by vari-
ability shown among individual NSAIDs which are used 
clinically in a recent ‘Systematic Review and Meta-Analysis 
of Observational Studies’ project (the SOS Project).9 The 
present study is done to determine the drug utilization 
pattern of NSAIDs & identify ADRs of NSAIDs in patients 
attending the orthopedic out-patient department of a ter-
tiary Care Hospital so that the pattern of NSAID  use in 
our institution is known which will to an extent provide the 
usage pattern in the north India.

Methods
Study Design 
A prospective observational study was conducted on pa-
tients attending the orthopedic department of MMIMSR 
(Mullana, Ambala) for drug utilization pattern and ADRs 
of NSAIDS after obtaining the approval of the Institutional 
Ethics Committee. The sample size taken in the study was 
200 patients (assuming an error of margin of 7.5%, the ef-
fective sample size10 came to be 171). 
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The study was conducted by Department of Pharmacol-
ogy in association with Department of Orthopedics. All the 
concerned specialists in the orthopedic department were 
informed about the aim of the study to seek their coopera-
tion and were assured of full confidentiality regarding the 
patient and treatment information.

Eligible patients were enrolled in the study after fully in-
forming them about the study details and obtaining their 
written consent. Patient Information regarding demograph-
ic data, medical history, prescribed treatment details (drug 
name, dose and frequency, dosage form etc.) and diagno-
sis were obtained on designated proforma.

Examination and Assessment of Patients
Assessment of pain relief was done by using 11 point nu-
meric metric scale (Visual Analogue Scale). It is an 11-point 
numeric metric scale (NRS 11) with 0 representing one 
pain extreme (e.g. “no pain”) and 10 representing the 
other pain extreme (“worst possible pain”). It is 10 cm in 
length..Depending on the numeric scale, pain is catego-
rized as no pain (0), mild pain (1-3), moderate pain (4-6), 
severe pain (7-10).11

Appropriate clinical examination & baseline (haemogram, 
LFT, RFT etc.)  investigations were done on Day 0. Follow-
up examination was done on 3rd, 7th and 10th day for pain 
relief and identification of ADRs. Data was collected and 
analysed using statistical software SPSS version 20.

Observations:
The total number of males & females were 92 (46 %) & 
108 (54 %) respectively. Out of a total of 200 patients, 
177 (88.5 %) patients were in the 18-64 years age group 
(non-elderly) with the rest 23 (11.5%) present in the > 65 
years age category (elderly). A total of 200 prescriptions 
after analysis showed that out of 200 patients, 98 % were 
on non selective NSAIDs & 2 % on preferential & selective 
NSAIDs. The most common NSAID used was aceclofenac 
alone or aceclofenac-paracetamol fixed dose combination. 
It was used in 161 (80.5 %) patients followed by diclofenac 
in 21 (11 %) patients, indomethacin in 10 (5 %) patients, 
etoricoxib & ibuprofen 3 each (1.5 %) & meloxicam in 1 
(0.5 %) patient. The prescribed doses and the frequency of 
doses is shown in Table 1.

Table 1: Drug Utilization Pattern of NSAIDs 

Name of Drug Prescibed Dose 
(mg)

Frequency 
(per day)

No. of Pa-
tients (%)

Aceclofenac/
Aceclo-PCM 100/100-325 twice 161 (80.5)

Diclofenac 50 twice 22 (11)
Etoricoxib 90/120 twice 3 (1.5)
Ibuprofen 400/800 thrice 3 (1.5)
Indomethacin 50 twice 10 (5)
Meloxicam 7.5 twice 1 (0.5)
Total 200 (100)

The most common diagnosis for which the patients were 
prescribed NSAIDs were low back ache (LBA-28 %), OA 
(19.5 %), trauma (9.5 %), pain neck (7 %). The other di-
agnosis were pain limbs (because of early osteoarthritic 
changes), bursitis, tendonitis, inflammatory conditions, RA, 
PIVD & miscellaneous. 

The concomitant drugs (alone or as FDC) most frequently 
used were calcium-Vit D (51 %), thiocolchicide (41.5 % - 
used as FDC with aceclofenac), pantoprazole-domperidone 
(34 %), gabapentin-methylcobalamin (28.5 %), diacerin-
glucosamine (25.5 %), trypsin-bromelain-rutopside (17.5 

%), collagen peptide (9.5 %), deflazacort (9 %) & diclofenac 
gel (8.5 %). The findings are tabulated in Table 2.

Table 2: Concomitant Medication

Concomitant medication No. of Pa-
tients % age of Patients

Calcium-Vit D 102 51
Thiocolchicide 83 41.5
Pantoprazole-Domperi-
done 68 34

Gabapentin- Methylco-
balamin 57 28.5

Diacerin-Glucosamine 51 25.5
Trypsin-bromelain-
rutopside 35 17.5

Collagen peptide 19 9.5
Deflazacort 18 9
Diclofenac gel 17 8.5

Proton pump inhibitors (PPIs) were given prophylactically 
to only those patients who are eligible as per NICE guide-
lines, rest were given as rescue drugs in the event of de-
velopment of gastric ADR.

The number of patients using less than 5 fixed dose com-
binations (FDCs) was 53 (26.5 %) & those using > 5 were 
147 (73.5 %).Table 3 

Table 3: Number of FDCs Used By Patients
No. of FDCs No. of Patients % age
<5 53 26.5
>5 147 73.5
Total 200 100

The total number of patients having co-morbid conditions 
were 20 with 13 (65 %) having 1 co-morbid condition & 7 
(35 %) having 2 or more. 

Assessment of pain relief was done by using 11 point nu-
meric metric scale (Visual Analogue Scale). After compar-
ing the pre-treatment (day 0 Mean ± SD; 5.17 ± 1.23) & 
post-treatment (at Day 10 of follow-up Mean ± SD; 0.95 ± 
0.87), the difference in the mean of VAS scores (Wilcoxson 
sign rank test; p < 0.001)  was statistically significant. 

ADRs & System Involved
A total of 28 (14 %) ADRs were reported from 200 patients 
enrolled in the study of which 20 (71.4 %) involved GIT 
system, 5 (17.8 %) involved skin & remaining 3 (10.8 %) 
were of renal system. Though after diclofenac causing 10 
(45.6 %) ADRs,   aceclofenac/acelofenac-PCM combination 
apparently caused the maximum number of 9 ADRs fol-
lowed by indomethacin causing 5, etoricoxib 2, ibuprofen 
& meloxicam 1 each.

Discussion
Out of 200 patients in the present study, 98 % were pre-
scribed non selective- NSAIDs & 2 % were on preferential 
& selective NSAIDs.  Singh V et al 2014 reported coxib 
use of 3.1 % (60) out of a total of 1908 NSAIDs used.12 
Greenberg et al 2009 also reported a decrease in the 
utilisation of COX-2 inhibitors in North America after the 
withdrawal of rofecoxib & valdecoxib from U.S markets. 
They reported a decline from 55.1 % in 2003 to 29.2 % in 
2005 (p < 0.001) just after the withdrawal in 2004.13 Other 
similar studies on NSAIDs also have reported a decline in 
use of selective NSAIDs after the withdrawal of rofecoxib 
& valdecoxib because of CVS ADRs.8, 14, 15, 16 Selective 
inhibitors of type 2 COX enzyme were synthesised with the 
purpose of reducing the gastric toxic effects while main-
taining the anti-inflammatory activity & their advent in the 
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market was seen as a significant breakthrough in achieving 
the reduction in NSAID-gastropathy resulting in marked 
increase in their sales from 1999 till 2004. However be-
cause of the adverse CVS event profile & greater cost as 
compared to nonselective-NSAIDs followed by rofecoxib & 
valdecoxib withdrawal in 2004, there was decline in their 
use.17,18

Aceclofenac alone (26 %) or in fixed dose combination 
with thiocolchicide (41.5 %) or paracetamol (14 %) was 
seen to be the most preferred NSAID prescribed (to-
tal-80.5 %), followed by diclofenac (11 %), indomethacin (5 
%), etoricoxib & ibuprofen (1.5 % each) & meloxicam (0.5 
%). FDC of NSAIDs was prescribed in 55.5 % as compared 
to mono-therapy in 44.5 % of patients. LBA was the most 
common diagnosis for prescription (28 %) followed by OA 
(19.5 %).  Singh V et al 2014 also reported diclofenac & 
aceclofenac as the two most commonly prescribed NSAIDs 
(46.5 %) in their study though in their study diclofenac was 
preferred over aceclofenac. Oral route was the preferred 
route in most prescriptions (96.4 %). FDCs with NSAIDs or 
other drugs (57.2 %) were more commonly prescribed than 
mono-therapy (42.8 %).73 After NSAIDs, the other most 
common prescribed drugs were gastro-protective drugs, 
multivitamins & skeletal muscle relaxants. In the present 
study also the most common concomitant drug prescribed 
was calcium-Vit D FDC & thioclohicide-skeletal muscle 
relaxant with anti-inflammatory action (51 % & 41.5 % re-
spectively), followed by FDC of pantaprazole-domperidone 
(34 %), gabapentin- methylcobalamin (28.5 %) & diacerin-
glucosamine (25.5 %). 

7 The mean number of drugs in each patient (FDC) in the 
present study was 3.12 + 0.86 (mean + SD) and as indi-
vidual drugs was 5.32 + 1.71. Though this was higher as 
compared to seen in Singh V et al 2014  (3.19), Rahman 
et al 2007 (2.47-3.25), Gupta M et al 2005 (3) but Nidhi 
et al 2015 reported that the number of drugs varied from 
2-14 with < than 5 in 14.5 %, > 5 in 71 % (poly-pharmacy) 
& > 10 (high poly-pharmacy) in 14.5 %.12, 18, 19, 20

. Pelletier Jean-Pierre et al 2016 emphasized that NSAIDs 
provide an effective as well as safe treatment for degen-
erative joint diseases & are the key drugs in these diseas-
es. This is despite the association of GI & CVS ADRs since 
these drugs have individual differences in the risk of above 
events on comparison.21.  Efficacy of NSAIDs as analge-
sics done by NRS scale has shown significant pain relief af-
ter 10 days of treatment.

Conclusions
In conclusion the present study has shown that NSAIDs 
continue to be the drug of choice as analgesics & anti-
inflammatory agents for musculo-skeletal pain & degen-
erative joint diseases in outpatient department of ortho-
paedics.  Non selective COX inhibitors are preferred over 
the selective COX 2 Inhibitors. These drugs are proven 
to be efficacious as analgesics & anti-inflammatory agents 
though they have to be used rationally to minimize their 
ADRs. 
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