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Abstract 
Aim: The aim of the study is to evaluate Prescribing pattern of NSAIDs which includes 

Prevalence, Indication and Categories of drug used in a Tertiary Care Hospital and Community 

clinical care set up. Methodology: An Observational Study was carried out over a period of 6 

months. A total of 203 Prescription were collected, documented and analyzed in OPD and total 

of 256 Prescriptions was collected and analyzed in the community clinical setup. The Rationality 

of the prescriptions was evaluated using WHO core indicators 2017, NLEM 2015 and DU90%. 

Drug consumption by the patients was calculated using DDD/1000/day and the patient under 

the risk of developing ADR was assessed using 299FM.4 guidelines by NHS. The Pattern of the 

drug prescribing was assessed using WHO core indicators 2017. Results: Of the 203 cases. The 

most encountered NSAID was Paracetamol 62.75% among the class of NSAIDs used Non-

Selective COX inhibitors 32.15% were more preferred over selective COX 2 inhibitors 5.10% Only 

21% drugs were prescribed by generic name, compliance with the NLEM was found to be 

59.94%. Five out of nine drugs constitute to DU90% and Risk factors of the drugs were assessed.  

Of 256 prescriptions analyzed in the OPD Ketorolac 97 (65.99%) was the preferred drug of 

choice, Non-Selective COX inhibitors was more preferred. Only 1.20% drugs were 

prescribed by generic name, compliance with the NLEM was found to be 5.02%. Conclusion: In 

the present study showed that Paracetamol was used commonly for the indications of fracture 

and arthritic conditions in IPD. Ketorolac was used for short term therapy of pain and 

inflammation in OPD. Nonselective COX inhibitors more preferred over COX 2 inhibitors.  

Keywords  
NSAIDs, Paracetamol, Non-Selective COX inhibitors, pain, inflammation. 

***** 
INTRODUCTION 
Non-Steroidal Anti-Inflammatory Drugs are the class 
of drugs which are one of the most frequently used 
drugs throughout the world through proven efficacy 

as Analgesics, Anti-pyretic and Anti-Inflammatory 
agents. Anti-inflammatory drugs were historically 
derived from the extracts of plants which contains 
salicylates notably willow tree of genus Salix which 

https://doi.org/10.21276/ijpbs.2019.9.3.1
http://www.ijpbs.com/
http://www.ijpbsonline.com/
mailto:leenapavitha28@gmail.com


        

 
International Journal of Pharmacy and Biological Sciences                                                                                Leena Pavitha P* et al 

  

                                                                                                                           www.ijpbs.com  or www.ijpbsonline.com 
 

1121 

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print) 

Int J Pharm Biol Sci. 

 

were known for their medicinal value in reducing 
pain, fever and inflammation. Acetyl salicylic acid 
(ASA) or Aspirin was developed in the year 1897 by 
Felix Hoffman and salicylates were found to be the 
active components of willow supplement. Sir John 
Vane explained that inhibition of the production of 
prostaglandins is the main mechanism behind the 
effect of Non-Steroidal Anti-inflammatory drugs.1 
NSAIDs were found to have chief clinical application 
as anti-inflammatory agents in the treatment of 
musculoskeletal disorders, such as Rheumatoid 
arthritis and osteoarthritis. They are also used widely 
in the treatment of Headache, Migraine, Dental and 

Menstrual pain. In general, NSAIDs provide only 
symptomatic relief from pain and inflammation 
associated with the disease. A number of NSAIDs are 
approved by the FDA for the treatment of Ankylosing 
Spondylitis and Gout. The use of NSAIDs for mild 
Arthropathies together with rest and physical 
therapy generally is found to be effective 2. Over the 
past two decades, Non-Steroidal Anti-inflammatory 
Drugs (NSAIDs) have had a key role in these major 
indications. NSAIDs constitute the largest single 
group of drugs used worldwide, constituting more 
than 20% of all drug prescriptions 3.

 
ADVERSE EFFECTS OF NSAIDS 4 

Table No 1: Adverse Effects of NSAIDs 

  

GASTROINTESTINAL 

Nausea, Anorexia   
  Gastric Irritation   
  Erosions   
  Peptic Ulceration   
  

Gastric Bleeding/Perforation 
  

      
    Esophagitis,   
    Gastric discomfort,   
    Dyspepsia, Diarrhoea   
        
  

RENAL  

Na+ And Water Retention   
  Chronic Renal failure   
  

Nephropathy 
  

    
  Papillary Necrosis   
        
  

CVS 
Increase In Blood Pressure   

  
Risk Of Myocardial Infarction 

  
     
       
  

HEPATIC 
Raised Transaminases   

  
Hepatic Failure 

  
     
       
   Headache   
   Mental Confusion   
  CNS Vertigo   
   Behavioural Disturbances   
   Seizure Precipitation   
       
   Bleeding   
  

HAEMATOLOGICAL 
Thrombocytopenia   

  
Haemolytic Anaemia 

  
      
    Agranulocytosis   
       
   Asthma   
    Exacerbation   

http://www.ijpbs.com/
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OTHERS 

Rhinitis, Pruritus   
  

Nasal Polyposis 
  

      
    Skin Rashes   
    Angioedema   
        

 
PRESCRIBING PATTERN 
As there are many varieties of NSAIDs available and 
it is always difficult for a practitioner to select a 
particular NSAID on rational basis. They are 
increasingly used for variety of indication like 
Rheumatoid Arthritis (RA), Osteoarthritis (OA) and 
Low Back Ache (LBA)13. Various studies, have 
described the pattern of poly pharmacy involved the 
use of NSAIDs that are unnecessary, expensive, 
irrational, inadequate amount or by self- medication. 
Periodic evaluation of drug utilization, patterns 
enables suitable modification in the NSAIDs 
prescribed to increase the therapeutic benefit and to 
minimize the adverse effect14. Prescribing pattern 
studies are undertaken to scrutinize, assess and to 
advocate the various amendment in the prescribing 
behavior of health care professional to ensure that 
medical care is rational. Study of prescribing pattern 
provides information on the rational use of drugs as 
rational use of the drug are based on the rational 
prescribing.15 
Rational use of medicine defined as patient receive 
medications appropriate to the clinical needs, in 
dose that meet their own individual requirements for 
an adequate period of time and at the low cost. 
Prescription has to hold a special importance 
regarding the rational use of drug safety and efficacy. 
It is necessary to have a prescribing pattern for 
NSAIDs as it consumed by large number of people 
around the world resulting in enormous drug 
exposure and associated risk. Hence, NSAIDs are the 
most prescribed classes of drugs in the orthopedic 
department for various indications. 
PRESCRIBING INDICATORS 

WHO defines rational prescribing as an application of 
an appropriate drug by appropriate route in an 
adequate dose, over a sufficiently long period of 
time. An important use of this study is to describe 
drug use pattern and prescribing behavior. A number 
of five core prescribing indicators to quantify the 
impact of essential drug programs have been 
developed16. These indicators are as follows: 
Average Number of drugs per encounter 
/prescription 
Purpose: To measure the degree of poly pharmacy 
Calculation: 
 
Total number of different drug prescribed 

 

Number of encounter surveyed 

 
Percentage of drugs prescribed by Generic names 
Purpose: To measure the drug prescribed by generic 
name 
Calculation: 
 
Number of drug prescribed by generic name 

   X 100 
          Total number of drugs prescribed 
 

• Percentage of encounters with antibiotics 
prescribed 

• Percentage of encounter with an injection 
prescribed. 

Purpose: To measure the overall level of use of two 
important but commonly over used drug therapy.

 
Calculation: 
 

No. of patients encounters during which an antibiotic or injection prescribed 
                                                                                  X 100 

Total number of encounters surveyed 
 
 
Percentage of drug used from Essential drug list or 
formulary. 
Purpose: To measure the degree to which practices 
conform to a national drug policy, as indicated by 

prescribing from the national essential drug list or 
formulary for the types of facility surveyed.
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Calculation: 
No. of drugs prescribed which are listed on the essential drug list 

                                                               X 100 
Total number of drugs prescribed 

 
National List of Essential Medicines (NLEM) 
Essential medicines, as defined by the WHO, are the 
medicines that “satisfy the priority health care needs 
of the population”. These are the medications to 
which people should have access at all times. The 
WHO has published a model list of essential 
medicines in April 2015.The WHO list contains both 
core list and a complementary list. 
The core list presents a minimum list of medicine 
need for basic health care system that contains the 
most efficacious safe medicine for priority conditions 
whereas the complementary lists presents essential 

medicine for priority diseases, for which specialized 
diagnostic or monitoring facilities are needed. This 
list is considered important because it forms the 
basis of national drug policy in more than 155 
countries both in the developed and developing 
world. 
Each and every country is encouraged to prepare 
their own lists taking into the consideration of local 
priorities. About 150 countries have published an 
official essential drugs list that enables health 
authorities especially in developing countries to 
optimize pharmaceutical resources.1 

 
NLEM OF NSAIDS 2015 
 

Table No 2: NLEM OF NSAIDs 
  DRUG ROUTE DOSE 
    Parenteral 

Tablet 50 mg   
DICLOFENAC Systemic   

Injection 25 mg/ml    
Topical       

    Parenteral Tablet 200 mg 
  IBUPROFEN Systemic Tablet 400 mg 
    Topical Oral liquid 100 mg/5 ml 
    Parenteral Capsule 250 mg 
  MEFENAMIC ACID Systemic Capsule 500 mg 
    Topical Oral liquid 100 mg/5 ml 
      Tablet 500 mg 
    Parenteral Tablet 650 mg 
  PARACETAMOL Systemic Injection 150 mg/ml 
    Topical Suppository 80 mg 
      Suppository 170 mg 

 
METHODS USED IN MEASURING DRUG UTILIZATION 
A. DRUG UTILIZATION (DU) 90% 
DU 90% is an innovative approach to assess drug 
prescribing. Using this approach, the drug that 
represents 90% present of the drug prescription 
/sales volume are identified. The rationale behind 
the DU 90% on an assumption that a low number of 
products prescribed associated with more rational 
prescribing practices. Furthermore, the approach can 
be used to assess what proportion of drugs that 
represent 90% of the volume is made up by drugs 
listed in an essential drug list 

DU 90% does not directly reflect the quality of drug 
prescribed but it is a useful tool in quality assessment 
process which is more depth. The approach can be 
used for exploring drugs prescribing data in a 
effective way. 
DU90% identifies the numbers of drugs making up to 
90% of the total volume, measured in Defined Daily 
Dose (DDD) or number of prescription (NP), during a 
certain period of time. 
According to DU90% concept a physician using few, 
well known and prove drug alternatives in the daily 
practice, would provide a more rational prescribing 
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and hence a higher quality of care is achieved. It is a 
purely descriptive prescription indicator. 
The Size of the DU90% segment helps us to access 
the rational prescribing. A large number of drugs in 
the DU90% segment indicates less rational 
prescribing. On the other hand, a small number of 
drugs in DU90% could suggest a more rational 
prescribing. The assumption is that less is used as 
prescribing indicator in DU90%.3 
B. DEFINED DAILY DOSE (DDD) 
The DDD is the assumed average maintenance dose 
per day for a drug used for its main indication in 

adults. It will only be assigned for drugs that already 
have an Anatomical Therapeutic Chemical (ATC) 
classification code. DDD is a unit of measurement 
and does not necessarily reflect the recommended or 
prescribed daily dose.17 
Drug consumption data presented in DDDs only give 
a rough estimate of consumption and not exact of 
actual use. DDD is commonly calculated as 
DDD/1000/day. 
DDD/1000/Day

  
Total no. of dosage unit prescribed ×strength of each dosage unit 

                                                                         X 1000 
DDD × Duration of study × Total sample size 

FIXED DOSE COMBINATION (FDC) 
According to WHO expert committee on 
specifications for pharmaceuticals preparations a 
FDC can be defined as a combination of two or more 
active drugs in a fixed ratio of doses. This term is 
generically means a particular combination of active 
components, irrespective of the formulation or 
brand. 
Rationality of FDC’s should be based on certain 
aspects such as: 

• The drugs in the combination should act in 
different mechanisms. 

• The pharmacokinetics must not be widely 
different. 

• The combination should not have supra additive 
toxicity of the ingredients. According to WHO 
expert committee, combination drug should 
only be used when there are no alternative of 
single drug available for the treatment. 

FDC of NSAIDs are widely prescribed in India 
although there are not recommended, as they are 
directed against the same targets. None of the 
present available FDC of NSAIDs is listed in national 
list of essential drugs. Fixed dose combinations are 
valuable only when they are developed according to 
rational pharmacokinetic and pharmacodynamics 
criteria and when the benefits have been supported 

by evidence based data and well-designed clinical 
studies.12 
Example 1: NSAID- NSAID: Acelofenac + Paracetamol, 
etc 
Example 2: NSAID- Analgesics: Paracetamol + 
Tramadol, etc 
Example 3: NSAID- Enzymes: Aceclofenac + 
serrtiopeptidase, etc 
RISK FACTORS 
The differences in the anti-inflammatory activity 
between NSAIDs are small. However, there is 
Considerable variation in individual response and 
Tolerance to these drugs. The choice of NSAID 
depends on individual response, risk factors and 
Adverse effects (particularly gastrointestinal (GI) and 
cardiovascular (CV) complications). As adverse-
effects are dose and duration dependent, the lowest 
effective dose for the shortest duration possible 
should be used. CV and GI risk assessment should be 
performed before prescribing. NSAIDs should be 
avoided if Possible in patients with a history of 
vascular Disease, a high risk of CVD, or GI risk factors. 
Bad prescribing habits lead to ineffective and unsafe 
treatment, exacerbation or prolongation of illness, 
distress and harm to the patient, and higher cost. 
Diclofenac and COX IIs have increased cardiovascular 
risk over reduce GI damage.18
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299FM.4 GUIDELINE FOR PRESCRIBING NON-STEROIDAL ANTI- INFLAMMATORY DRUGS (NSAIDs) IN ADULTS 
Risk factors direct the choice of NSAID to be used 
 

Gastrointestinal Risk Factors Cardiovascular Risk Factors 

>65 65 years (especially in males) 

Previous GI history Established cardiovascular disease 

Concomitant Anti Platelets Hypertension 

Anticoagulants, SSRIS, Oral Steroids Heart Failure 

Serious co morbidity e.g. CVD, Diabetes 

Diabetes Long term use(2weeks) 

Table No Table 3: Risk Factor Associated with the use of NSAIDS 
 
ROLE OF PHARMACIST 

• To facilitate the safe and rational use of drugs in 
the populations. 

• The rational use of a drug for an individual 
patient is a prescription of the right drug at the 
right dose along with the complete information 
in a cost effective manner. 

• Drug utilization research can also provide insight 
to the efficacy of the drug use. 

Drug utilization research can increase our 
understanding on how drugs are being used as 
follows: 

• It can be used to estimate the number of 
patients exposed to a specific drug within a given 
period of time. 

• It can describe the extended of use at a certain 
moment or in a certain area (Ex., In a Country, 
Region, Community or Hospital). It is most 
meaningful when they form part of a continuous 
evaluation system, that is when the patterns are 
followed over time and trends in drug use can be 
discerned. Researchers can estimate to what 
extent drugs are being used i.e., properly used, 
over used or under used. 

• It can determine the pattern or profile of drug 
use and extend to which alternative drugs are 
being used to treat particular conditions. 

• It can be used to compare the observed patterns 
of drug use for the treatment of a certain disease 
with current recommendation or guideline. 

• It can be used in the application of quality 
indicators to patterns of drug utilization. 

Pharmacist can play a major role in the evaluation of 
usage pattern of drugs by doing the following: 

• Reviewing the drug use or prescribing pattern. 

• Providing feedback to clinicians and other 
relevant group based on the results  

• Developing criteria and standards which 
describes optimal drug usage 

• Promote appropriate drug use through 
education and other intervention. 25,40 

AIM AND OBJECTIVE 
The aim and objective of this study is to evaluate the 
prescribing patterns of NSAIDS in both In-patients 
and out-patients Department of Orthopedics, the 
commonly prescribed NSAIDS their indication and 
categories were also evaluated in this study along 
with the drug consumption using DDD/1000/day and 
the rationality of prescription using DU90% was 
assessed using WHO core indicators. DU 90% is an 
innovative approach to assess drug prescribing. 
Using this approach, the drug that represents 90% 
present of the drug prescription /sales volume are 
identified. The rationale behind the DU 90% on an 
assumption that a low number of products 
prescribed associated with more rational prescribing 
practices. Furthermore, the approach can be used to 
assess what proportion of drugs that represent 90% 
of the volume is made up by drugs listed in an 
essential drug list.  
The prescribing indicators were assessed as per the 
WHO core indicators it defines rational prescribing as 
an application of an appropriate drug by appropriate 
route in an adequate dose, over a sufficient period of 
time. The important use of this study is to describe 
drug use pattern and prescribing behavior. A number 
of five core prescribing indicators are developed to 
quantify the impact of essential drug programs they 
are to measure the degree of poly pharmacy, to 
measure the drug prescribed by generic name, to 
measure the overall level of use of two important but 
commonly over used drug therapy, and to measure 
the degree to which practices conform to a national 
drug policy, as indicated by prescribing from the 
national essential drug list or formulary.  
The patients under risk using the prescribing 
guidelines by NHS were also assessed in this study. 
The choice of NSAID depends on individual response, 
risk factors and adverse effects (particularly 
gastrointestinal (GI) and cardiovascular (CV) 
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complications). As adverse-effects are dose and 
duration dependent, the lowest effective dose for 
the shortest duration possible should be used. CV 
and GI risk assessment should be performed before 
prescribing the NSAIDS to the patients.  
This study was conducted in a tertiary care hospital 
setup and in a community setup, both in- patients 
and out-patients were included from the Orthopedic 
Department respectively.  
METHODOLOGY 
IP DEPARTMENT METHODOLOGY 
Study Type: 
Pharmacoepidemiology study. 
Study Design: 
A cross sectional, non-interventional, observational 
study. 
Study site: 
The study was carried out in a Tertiary Care Hospital, 
Chennai. 
Study population: 
Patients receiving Non-Steroidal Anti-
Inflammatory Drugs in the Orthopedic Inpatient 
Department of a tertiary care Hospital. 
Sample size: 
A total of 203 cases were studied. 
Study period: 
The study was carried out for a period of 6 months 
from the month of January to June 2017. 
Data collection: 
Data collection was made by using the following 
inclusion and exclusion criteria. 
Inclusion criteria: 

• Patient above the age of 18years were included 
in the study. Both Male and Female patients of 
above the age of 18 years were enrolled in the 
study. 

• Patient with co-morbidities like DM, HTN, CAD, 
COPD, Asthma etc were included in the study. 

• IP patients who were receiving NSAIDs in 
Department of Orthopedic. 

• Patient who have undergone surgery like Knee 
Replacement, Hip Replacement or any other 
orthopedic surgeries were included in the study. 

Exclusion criteria: 

• Pregnant and Lactating women were excluded 
from the study. 

• Psychiatric Patients. 

• Critically ill-patients 

• Patient who were prescribed with Acetylsalicylic 
acid (Aspirin) as an anti-platelet medication 

• Patients with incomplete medical profile form 

STUDY PROCEDURE 

• The study was carried out from the month of 
January to June 2017, in the Inpatient 
Department of Orthopaedics, Tertiary Care 
Hospital, Chennai. 

Prescription containing NSAIDs were documented in 
designed Proforma with the following details: 
Demographic profile: 

• Name, Age Gender, IP Number Clinical condition 
for which NSAIDs are used. 

• Details of NSAIDs prescription: Brand and Generic 
Name, Class, Dose, Dosage, Route, Frequency and 
Duration. details of Fixed dose combination, If 
any 

• Details of any Gastro -protective drugs 
prescribed. 

• Average number of drugs prescription. 

• All the Personal details of the patients were kept 
confidential. 

Analysis of Results was done by using Microsoft Excel 
2007. 
OP DEPARTMENT METHODOLOGY 
Study Type: 
Pharmacoepidemiology study. 
Study Design: 
A cross sectional, non-interventional, observational 
study. 
Study site: 
The study was carried out in community clinical 
setup, Chennai 
Study population: 
Patients receiving Non-Steroidal Anti-
Inflammatory Drugs in the community clinical setup. 
Sample size: 
A total of 256 prescriptions were studied. 
Study period: 
The study was carried out for a period of 6 months 
from the month of January to June 2017. 
Data collection: 
Data collection was made by using the following 
inclusion and exclusion criteria. 
Inclusion criteria: 

• Patient above the age of 18years were included 
in the study. Both Male and Female patients of 
above the age of 18 years were enrolled in the 
study. 

• Patient with co-morbidities like DM, HTN, CAD, 
COPD, Asthma etc. were included in the study. 

• Patients who were receiving NSAIDs in 
Department of Orthopedic. 

• Patients with history of surgery like Knee 
Replacement, Hip Replacement or any other 
orthopedic surgeries were included in the study. 

http://www.ijpbs.com/
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Exclusion criteria: 

• Pregnant and Lactating women were excluded 
from the study. 

• Psychiatric Patients. 

• Patient who were prescribed with Acetylsalicylic 
acid (Aspirin) as an Antiplatelet medication. 

STUDY PROCEDURE 

• The study was carried out from the month of 
January to June 2017 in Orthopaedic Community 
clinical setup, Chennai. 

Prescription containing NSAIDs were documented in 
designed Proforma with the following details: 

Demographic profile: 

• Name, Age Gender, OP Number Clinical 
condition for which NSAIDs are used. 

• Details of NSAIDs prescription: Brand and 
Generic Name, Class, Dose, Dosage, Route, 
Frequency and Duration.  

• details of Fixed dose combination, If any 

• Details of any Gastro -protective drugs 
prescribed. 

• Average number of drugs prescription. 
All the Personal details of the patients were kept 
confidential. 

 
RESULTS 
In the present study, 459 prescriptions were studied. Out of which 203 (44.2%) were in Patients in Tertiary 
care hospital and 256 (55.7%) were OP patients in community clinical set up. (Table-4; Fig. 2) 
 

Table 4: Department wise Distribution of the patients (n=459)  

Department   No of Patients (n=459)   Percentage % 

IP Patients  203  44.2 

OP Patients  256  55.7 

 
Fig 2: Department wise Distribution of the patients 

 
 
 
 
 
 

 44%                                                OP Patients 
  

 
 
 
 
 
RESULTS ANALYSED IN INPATIENT DATA 
6.1 PRESCRIBING INDICATORS: 
Prescribing Indicators were assessed as per the WHO 
core indicators. This indicates about the drug use 
pattern and prescribing behavior. 
In our study the total number of NSAIDS prescribed 
was 357; Average number of NSAIDs per prescription 
was 1.75. 

 
The Number of drugs prescribed by generic name 
was 75 (21.0%), Number of antibiotics encountered 
with NSAIDs was 100(28.1%), Number of NSAIDs 
prescribed by injectable was 108(30.2%) and Number 
of NSAIDS prescribed from National List of Essential 
Medicine was 214 (59.9%) Table 5.

Table 5: WHO Prescribing Indicators (n=203) 
 
 
 
 
 
  

56% 
                      IP Patients  
  

Prescribing Indicators 

Total No. of NSAIDs Prescribed 357 

Average No. of NSAIDs per Prescriptions 1.75 

http://www.ijpbs.com/
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Prescribing indicators Total Percentage (%)   Standard  

No. of Drugs Prescribed by 
75 21.0 100% 

 
Generic Name  
No. of Antibiotics encountered 

100 28.1 20.0-26.8% 
 

with NSAIDs 
 

    
No. of NSAIDs Prescribed by 

108 30.2 13.4-24.1% 
 

Injectable 
 

    
No. of NSAIDs Prescribed from 

214 59.9 100% 
 

NLEM  

 
6.2 AGE DISTRIBUTION 
Of 203 in Patients included in the study, 35 (17.2%) 
Patients were in the age group of 18-29 years, 28 
(13.7%) Patients were in the age group of 30-39 
years, 26 (12.8%) Patients were in the age group of 

40-49 years, 27 (13.3%) Patients were in the age 
group of 50– 59 years, 50 (24.6%) Patients were in 
the age group of 60-69 years, 37 (18.2%) Patients 
were in above or equals to the age of ≥ 70 years 
(Table-6; Fig.3)

 
Table 6: Age distribution of the study population (n=203) 

Age (years)   No. of Patients (n=203)    Percentage (%)   Confidence Interval (95%) 

18-29   35   17.2   23.27-25.85 

30-39       28       13.7       33.14-35.82 

40-49   26   12.8   42.43-44.95 

50-59       27       13.3       53.41-55.7 

60-69   50   24.6   63.04-64.96 

≥70       37       18.2       74.05-78.17 

 
Fig. 3: Age distribution of the study population 

 
6.3 GENDER DISTRIBUTION 
Of 203 In Patients in the study, 112 (55.1%) were male patients and 91 (44.8%) were female patients (Table-
7; Fig.-4). 
 

TABLE 7: Gender Distribution of the study population (n=203)  

Gender  Frequency (n=203)   Percentage (%) 

Male  112   55.1 

Female  91   44.8 
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Fig. 4: Gender Distribution of the study population 

 
 
6.4 DIAGNOSIS 
Table.8 and Fig.5 depicts that 94 (46.3%) patients 
were Fracture, 36 (17.7%) patients were Arthritis, 12 
(5.9%) patients were osteopathies , lower back ache 
was found to be 8 (3.9%) patients , 7 (3.4%) patients 
were implant removal, 5 (2.4%) patients were 
Replacement,4 (1.9%) patients were Tendinitis,4 

(1.9%) patients were stenosis , 4 (1.9%) patients were 
LVDP, 3 (1.4%) patients were Dislocation,3 (1.4%) 
patients were pain, , 3 (1.4%) patients were Tunnel 
Syndrome, 3 (1.4%) patients were Amputation, 2 
(0.9%) patients were Lumbar radiculopathy, 2 (0.9%) 
patients were infection, 13 (6.4%) patients were in 
the category of others.

 
Table 8: Distribution of Diagnosis (n=203) 

Condition Frequency (n=203) Percentage (%) 

Fracture 94 46.3 

Arthritis 36 17.7 

Osteopathies 12 5.9 

Lower back ache 8 3.9 

Implant removal 7 3.4 

Replacement 5 2.4 

Tendinitis 4 1.9 

Stenosis 4 1.9 

LVDP 4 1.9 

Dislocation 3 1.4 

Pain 3 1.4 

Tunnel syndrome 3 1.4 

Amputation 3 1.4 

Lumbar radiculopathy 2 0.9 

Infection 2 0.9 

Others 13 6.4 
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Fig. 5: Distribution of Diagnosis 

 
Various Diagnosis 

 
6.5 NSAID DISTRIBUTION 
Table .9 and Fig .6 depicts that 102 (28.5%) patient was on NSAIDs with combinations and 255 (71.4%) patient 
was on NSAIDs without combination 

Table 9: Distributions of NSAID (n=357) 

NSAIDs (n=357) (%) No. of drugs Percentage 

NSAIDs with Combinations 102 28.5 

NSAIDs without Combinations 255 71.4 

 
Fig. 6: Distribution of NSAIDs 

 
 
 
 
6.6 NSAIDS PRESCRIBED AS MONOTHERAPY 
Table.10 and Fig.7 depicts that 160 (62.7%) Patients 
were prescribed with Paracetamol, 53 (20.7%) were 

on Diclofenac, 15 (5.8%) were on Aceclofenac, 13 
(5.1%) were on Etorocoxib, 5 (1.9%) were on 
ketorolac, 8 (3.1%) were on Etodoloc, 1 (0.3%) were 
on Mefenamic acid.

 
Table 10: Number of NSAIDs Prescribed as Monotherapy (n=255) 

NSAIDs No. of drugs (n=255) Percentage (%) 

Paracetamol 160 62.7 
Diclofenac 53 20.7 
Aceclofenac 15 5.8 
Etoricoxib 13 5.1 
Ketorolac 5 1.9 
Etodoloc 8 3.1 
Mefenamic acid 1 0.3 
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Fig. 7: Number of NSAIDs Prescribed as Monotherapy 
 

 
 
6.7 FIXED DOSE COMBINATIONS 
Table.11 and Fig.8 depicts that, out of 203 
prescriptions 102 prescriptions were containing 
Fixed Dose Combinations among which 25 (24.5%) 

were NSAIDs & NSAIDs, 58 (56.8%) were NSAIDs & 
Analgesics, 19 (18.6%) contained NSAIDs and 
Enzymes.

 
Table 11: Fixed Dose Combinations (n=102) 

FDCS No. of drugs (n=102) Percentage (%) 

NSAID-NSAID 25 24.5 

NSAID-Analgesics 58 56.8 

NSAIDS-Enzymes 19 18.6 

 
Fig. 8: Fixed Dose Combinations 

 

 
 
6.8 CLASS OF NSAIDs 
Of 255 NSAIDs prescribed, 6 (2.3%) were Non 
Selective COX Inhibitors, 13 (5.1%) were Selective 

COX-2 inhibitors, 76 (29.8%) were Preferential COX-2 
Inhibitors, 160 (62.7%) were Analgesics-Antipyretic 
with low Anti-inflammatory Action (Table.12; Fig.9).
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Table 12: Class of NSAIDs (n=255) 

Class Class (n=255) Percentage (%) 

Non-Selective COX-Inhibitors 6 2.3 

Preferential COX-2 Inhibitors 76 29. 

Selective COX-2 Inhibitors 13 5.1 
Analgesic-Antipyretic with Low Anti- Inflammatory Action 160 62.7 

 
Fig. 9: Class of NSAIDs 

 

 
 
6.9 ROUTE OF ADMINISTRATION 
Of 357 NSAIDs 249 (69.7%) were administered Orally, 108 (30.2%) were administered by Parenteral route. 
(Table-13; Fig.-10) 

Table 13: Route of Administration (n=357) 

Route No. of drugs (n=357) Percentage (%) 

Oral 249 69.7 

Parenteral 108 30.2 

 
Fig. 10: Route of Administration 

 
 
6.10 GASTRO PROTECTIVE AGENTS 
Table.14 & Fig.11 depicts that 213 Gastro protective 
agents were prescribed along with NSAIDs. 84 

(39.4%) were H2 receptor Antagonist, 9 (4.2%) were 
Antacids and 120 (56.3%) were Proton Pump 
Inhibitors.

 
Table14: Gastro Protective Agents (n=213) 

Agents No. of drugs (n=213) Percentage (%) 

H2 receptor Antagonist 84 39.4 

Antacids 9 4.2 

PPI 120 56.3 
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Fig. 11: Gastro Protective Agents 

 
Gastro Protective Agents 

 
6.11 CONCOMITANT MEDICATIONS 
Of 297 concomitant medications 100 (33.6%) were 
Antibiotics, 83 (27.9%) were Analgesics, 11 (3.7%) 
were Calcium supplements, 38 (12.7%) were 

Vitamins supplements, 4 (1.3%) were Collagen 
Peptide, 47 (15.8%) were Enzymes, 9 (3.0%) were 
Steroids, 5 (1.6%) were Narcotics (Table-15; Fig.-12)

 
Table 15: Concomitant Medications (n=297) 

Concomitant Medication No. of drugs (n=297) Percentage (%) 

Antibiotics 100 33.6 

Analgesics 83 27.9 

Calcium supplements 11 33.7 

Vitamins supplements 38 112.7 

Collagen peptide 4 11.3 

Enzymes 47 115.8 

Steroids 9 33.3 

Narcotics 5 11.6 

Fig. 12: Concomitant Medications 
 

 
Concomitant Medications 
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6.12 DRUGS FROM NLEM 
Table.16 and Fig.13 depicts the list of drugs from 
NLEM, among which 53 (24.7%) were Diclofenac, 1 

(0.4%) were Mefenamic acid and 160 (74.7%) were 
Paracetamol.

 
Table 16: Drugs from NLEM (n=214) 

Drugs No. of drugs (n=214) Percentage (%) 

Diclofenac 53 24.7 

Mefenamic acid 1 0.4 

Paracetamol 160 74.7 

Fig. 13: Drugs from NLEM 

 
 
6.13 Daily Defined Dose (DDD): 
The WHO has recommended the ATC 
classification/DDD system as a tool for presenting 
drug utilization research to improve the quality of 
drug use. The ATC classification divides drugs into 

different groups according to the organ or system on 
which they act and their chemical, pharmacological 
and therapeutic properties. The DDD is the assumed 
average maintenance dose for a drug used for its 
main indications in adults. DDD is calculates as:

 
                 Total no. of dosage unit prescribed ×strength of each dosage unit 

DDD/1000/Day=                                                                                                                           X 1000 
         DDD × Duration of study × Total sample size 

Drug Utilization (DU90%): 
DU90% is expressed in terms of DDD, it shows 
number of drugs constitute to 90% of prescription, 

five of the nine NSAIDS prescribed in the study 
constitute to DU90%. 

 
TABLE 17: Details of NSAIDs constituting to DU90% 

 
S.No Drug ATC Code DDD 

  No of  DDD/ Du   
   Drugs  1000/Day 90%   

 1 PARACETAMOL NO2BE01 3000mg  160  17.59 34.00   

 2 DICLOFENAC MO1AB05 100mg  53  14.31 27.66   

 3 ACECLOFENAC MO1AB16 200mg  15  9.79 18.93   
 4 ETORICOXIB MO1AH 60mg  13  3.55 6.86   

 5 ETODOLOC MO1AB08 400mg  8  2.59 5.01   

  5 OUT OF 9 DRUGS CONSTITUTE TO DU90%     

 
6 

ACECLOFENAC 
MO1BX 

200mg   
16 

 
2.4 4.64 

  
 

+PARACETAMOL +1000mg 
    

           
 7 KETOROLAC MO1AB15 30mg  5  0.82 1.59   
 
8 

IBUPROFEN 
NO2BE51 

400mg   
6 

 
0.58 1.12 

  
 + PARACETAMOL +500mg     
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9 

MEFENAMIC 
MO1AG01 1000mg 

  
1 

 
0.1 0.19 

  
 

ACID 
    

            

 
6.14 RISK FACTORS 
Despite the clinical efficacy, NSAIDs are well known for Gastro Intestinal side effects. In COX 2 Selective and 
most NSAIDS can be associated with increased cardiovascular risk which has prompted the necessity for 
assessment of both GI and CV risk in patients who need these medications. 
 

Table 18: GI Risk Factors 

GI RISK FACTORS n Percentage (%)  

Age Above 65 60 29.5%  

History Of GI 5 2.4%  

History Of CV 14 6.9%  

High Dose NSAIDs 17 8.3%  

Serious Co-Morbidity 79 38.9%  

Long Term Use 58 28.5%  

Concomitant Drugs 16 7.8%  

 
Table 19: CV Risk factor 

CV RISK FACTORS n Percentage (%) 

Age Above 65 60 29.5% 

No. of Male Patients Above 65 24 11.8% 

History Of CV Disease 14 6.8% 

History Of DM 34 16.7% 

History Of HT 29 14.2% 

 
RESULTS ANALYSED IN OPD 6.15 PRESCRIBING 
INDICATORS: 

• Prescribing Indicators were assessed as per the 
WHO core indicators. This indicates about the 
drug use pattern and prescribing behavior. 

• In our study the total number of NSAIDS 
prescribed was 498; Average number of NSAIDS 
per prescription was 1.94. 

• The Number of drugs prescribed by generic 
name was 6 (1.2%), Number of antibiotics 
encountered with NSAIDs was 57 (11.4%), 
Number of NSAIDs prescribed by injectable was 
108 (21.6%) and number of NSAIDS prescribed 
from National List of Essential Medicine was 25 
(5%).

 
Table 20: WHO Prescribing Indicators (n=256) 

Prescribing Indicators 

Total No. of NSAIDs Prescribed 498 
Average No. of NSAIDs per Prescriptions 1.94 

 

Prescribing Indicators Total Percentage(%) Standard 

No. of Drugs Prescribed by Generic Name 6 1.2 100% 
No. of Antibiotics encountered with NSAIDs 57 11.4 20.0-26.8% 

No. of NSAIDs Prescribed by Injectable 108 21.6 13.4-24.1% 

No. of NSAIDs Prescribed from NLEM 25 5 100% 

 
6.16 AGE DISTRIBUTION 
Among 256 Patients, 48 (18.6%) Patients were in the 
age group of 18-29 years, 73 (28.4%) Patients were 
30-39 years of age, 62 (24.1%) Patients were in the 

age group of 40-49 years, 44 (17.1%) Patients were 
in the age group of 50-59 years, 18 (7%) Patients 
were 60-69 years of age, above or equal to 70 years 
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of age consist of 12 (4.6%) patients. (Table.21; Fig. 
14)
 

Table 21: Age distribution of the study population (n=256)  

Age (Years) No. of patients (n=256) Percentage (%) Confidence interval (95%) 

18-29 48 18.6 25.12-27.04 

30-39 73 28.4 34.74-36.17 

40-49 62 24.1 43.99-45.65 

50-59 44 17.1 53.94-55.92 

60-69 18 7 63.36-66.64 

≥70 12 4.6 76.48-84.25 

 
Fig. 14: Age distribution of the study population 

 
 
2.17 GENDER DISTRIBUTION 
Out of 256 OP Patients, about 161 (62.8%) were male patients and 95 (37.1%) were female patients. (Table -
22; Fig.-15). 
 

Table 22: Gender Distribution in the study population (n=256)  

Gender Frequency (n=256) Percentage (%) 

Male 161 62.8 

Female 95 37.1 

 
Fig. 15: Gender distribution of the study population 

 
 
6.18 DIAGNOSIS 
Table.23 and Fig.16 depicts that 62 (24.2%) patient 
were found to be Fracture, 27 (10.5%) patient were 
Arthritis, 68 (26.5%) patient were sprain, 
osteopathies was found to be 6 (2.3%) in patients, 24 

(9.3%) patients were low back pain, 9 (3.5%) patients 
were musculoskeletal pain, 7 (2.7%) patients were 
inflammation, 5(1.9%) patients were Epicondylitis, 8 
(3.1%) patients were Hematoma, 8 (3.1%) patients 
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were Disc prolapse, 2 (0.7%) patients were Brusitis, 
30(11.7%) patients were in the category of Others.
 

Table 23: Distribution of Diagnosis (n=256) 

Conditions No. of Patients (n=256) Percentage (%) 

Fracture 62 24.2 

Arthritis 27 10.5 

Sprain 68 26.5 

Osteopathies 6 2.3 

Low back pain 24 9.3 

Musculoskeletal pain 9 3.5 

Inflammation 7 2.7 

Epicondylitis 5 1.9 

Hematoma 8 3.1 

Disc prolapse 8 3.1 

Brusitis 2 0.7 

Others 30 11.7 

 
 

 
Fig. 16: Distribution of Diagnosis 

 
6.19 NSAID DISTRIBUTION Table- 24 and Fig.- 17 depicts that, 351 (70.4%) were 

on NSAIDs with combinations and 147 (29.5%) were 
NSAIDs without combination. 

 
 

Table 24: Distribution of NSAIDs (n=498) 

NSAIDs No. of drugs (n=498) Percentage (%) 

NSAIDs with Combinations 351 70.4 
NSAIDs without Combinations 147 29.5 
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Fig. 17: Distribution of NSAIDs 

 
 
6.20 NSAIDS PRESCRIBED AS MONOTHERAPY 
Table.25 and Fig.18 depicts that 12 (8.1%) patients 
were prescribed with Paracetamol, 13 (8.8%) 
Patients were prescribed with Diclofenac, 97 (65.9%) 

Patients were prescribed with Ketorolac, 9 (6.1%) 
Patients were prescribed with Indomethacin, 16 
(10.8%) Patients were prescribed with Etodoloc.

 
Table 25: Number of NSAIDs Prescribed As Monotherapy (n=147)  

NSAIDs No. of drugs (n=147) Percentage (%) 

Paracetamol 12 8.1 

Diclofenac 13 8.8 

Ketorolac 97 65.9 

Indomethacin 9 6.1 

Etodoloc 16 10.8 

 
Fig. 18: Number of NSAIDs Prescribed As Monotherapy 

 
6.21 FIXED DOSE COMBINATIONS 
Table.26 and Fig.19 depicts that, out of 453 
prescriptions 258 prescriptions were containing 
Fixed Dose Combinations among which 30 (11.6%) 

were NSAIDs & NSAIDs, 3 (1.6%) were contained 
NSAIDs and Enzymes, 225 (87.2%) were Prescription 
containing NSAIDs and MR.

 
Table 26: Fixed Dose Combinations (n=258) 

FDCs No. of drugs (n=258) Percentage (%) 

NSAID-NSAID 30 11.6 
NSAIDS-Muscle Relaxants 225 87.2 
NSAIDS-Enzymes 3 1.1 
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Fig. 19: Fixed Dose Combinations 

 
 
6.28 CLASS OF NSAID 
Of 147 NSAIDs prescribed 106 (72.1%) were Non 
Selective COX Inhibitors, 29 (19.7%) were 

Preferential COX-2 Inhibitors, 12 (8.1%) were 
Analgesics- Antipyretic with low Anti-inflammatory 
Action (Table-27; Fig.-20)

 
Table 27: Class of NSAIDs (n=147) 

Class No. of drugs ( n=147) Percentage (%) 

Non-selective COX-inhibitors 106 72.1 
Preferential COX-2 inhibitors 29 19.7 
Analgesic-Antipyretic with low anti- inflammatory action 12 8.1 

 
Fig. 20: Class of NSAIDs 

 
6.29 ROUTE OF ADMINISTRATION 
Of 498 NSAIDs 249 (59.6%) were Administered 
Orally, 108 (21.6%) were Administered by Parenteral 

route, 93 (18.6%) were given Topical (Table.28; 
Fig.21).

 
Table 28: Route of Administration (n=498) 

Route No. of drugs ( n=498) Percentage (%) 

Oral 297 59.6 
Parenteral 108 21.6 
Topicals 93 18.6 

 
Fig. 21: Route of Administration 
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6.30 GASTRO PROTECTIVE AGENTS 
Table.29 & Fig. 22 depicts that among 167 Gastro 
protective agents prescribed along with NSAIDs, 9 

(5.3%) were Antacids and 158 (94.6%) were Proton 
Pump Inhibitors.

 
Table 29: Gastro Protective Agents (n=167) 

Agents No. of drugs ( n=167) Percentage (%) 

Antacids 9 5.38 
PPI 158 94.6 

 
Fig. 22: Gastro Protective Agents 

 
6.31 CONCOMITANT MEDICATIONS 
Of 306 concomitant medications, 57 (18.63%) were 
Antibiotics, 20 (6.54%) were calcium supplement, 46 

(15.03%) were Vitamin supplements, 170 (55.56%) 
were Enzymes, 13 (4.25%) were steroids. (Table.30; 
Fig.23)

 
Table 30: Concomitant Medications (n=306) 

Adjuvants No. of drugs ( n=306) Percentage (%) 

Antibiotics 57 18.6 
Calcium Supplements 20 6.5 
Vitamins Supplements 46 15 
Enzymes 170 55.5 
Steroids 13 4.2 

 
Fig. 23: Concomitant Medications 

 
 
6.32 DRUGS FROM NLEM 
Table.31 and Fig.24 depicts the list of drugs from NLEM, among which 13 (52 %) were Diclofenac and 12 (48%) 
were Paracetamol.
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Table 31: Drugs from NLEM (n=25) 

NSAIDs No. of drugs (n=25) Percentage (%) 

Diclofenac 13 52 

Paracetamol 12 48 

 
Fig.-24: Drugs from NLEM 

 
DISCUSSION 
The study of prescribing pattern helps to monitor and 
evaluate prescribing practices of medical 
practitioners to make medical care more rational. As 
per WHO rational use of medicines that the patient 
receives the right medication for the adequate 
period at the lowest cost. 
For promotion of rational drug therapy, WHO has 
formulated certain guidelines for the evaluation of 
drug use. The prescribing indicators by WHO include 
average drug per prescription, percentage of drug 
prescribed by generic name, percentage of 
antibiotics encountered, percentage of injections 
used, and percentages of drug prescribed from 
NLEM. With regard to average number of 
prescriptions in IP department was 1.75% which is 
acceptable when compared with standard deviation 
(1.6-1.8) value from WHO. This finding is not similar 
to the study conducted by K. Kanaga santhosh et 
al.,30 It is preferable to keep number of drugs per 
prescription low as possible because poly pharmacy 
leads to increased risk of drug interactions, 
prescribing errors. Percentage of drugs prescribed by 
generic name was 21% which is acceptable when 
compared with other studies carried out by 
Ubedulla. S et al 23 reported only 4.25% which is very 
low when compared to the standard (100%). The 
percentage of antibiotics encountered was found to 
be 28.01% and it slightly exceeded the standard 
value (20.0-26.80%). The study conducted by 
Upabadhya P et al.,51 reported same as present study 
IP department. Judicial use of antibiotic is necessary 
to prevent emergence of resistance and it is ideal to 
use after culture and sensitivity. IP result shows the 

percentage of injection as 30.25% which is higher 
than the standard value (13.4-24.1%). This is in 
contrast to the study done by K. Kanaga santhosh et 
al.,30 Minimum use of injection is preferred to reduce 
the risk of infection through parental route. 
Compliance to the NLEM in IP was 59.94% which 
shows that further compliance is needed to achieve 
the standard of 100%, even though it is comparable 
with other Indian studies. 
In our study the OP department reported 1.94% 
drugs per prescription which is similar to our IP 
Result but slightly higher than the standard value. 
The drugs prescribed by generic name was 1.20% 
which is very poor when compared to the standard 
value indicated by WHO and it is in contrast to the IP 
result. This result revealed that Brand name usage is 
more popular, and we must educate and encourage 
our medical practitioner to adhere strictly to Generic 
name. Percentage of the antibiotics prescribed is 
11.44% which falls under the acceptable range and it 
is less than the IP result. The percentage of Injection 
was found to be 21.6% which is also acceptable when 
compared with the 
standard value. The compliance to NLEM is poor 
when compared to our IP results, and it needs more 
attention to reach the WHO standard of 100%. 
In our study the number of male patients who attend 
both IP and OP department were found to be higher 
than female patients. In the IP department number 
of male patients were 112 (55.17%) and number of 
female patients were 91(44.83%). In the OP 
department the number of male patients were 161 
(62.89%) and female patients were 95 (37.11%). It 
was similar to the study conducted by Choudhury DK 
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et al.,16 showed that 59.29% are males and 40.75% 
were female. 
In our present study age distribution among patients 
revealed that IP and OP results are in contrast to each 
other. In IP 50 (24.63%) patients were found 
between the age group of 60-69 years and in OP 
73(28.40%) patients were found between the age 
group of 20-39 years. The study conducted by 
kulkarni. D et al. 11, in OP department shows that 78 
(39%) patients were in the age group of 21-40 yrs and 
the study conducted in the IP department by 
Choudhury DK et al.,16 that shows 23(46%) in the age 
group of 21-30 yrs. So the studies show similarity to 
the OP result. 
The common indication for attending the 
orthopaedic IPD was fracture 94 (46.30%), arthritis 
36 (17.75%), osteopathies 12(5.91%) and others. 
Whereas in the OPD it was sprain 68(26.56%), 
fracture 62 (24.22%), arthritis 27 (10.55%) and 
others. The common indication for attending 
orthopedic OPD was Low back ache and spondylosis 
in a study conducted by Shankar P.R et al., 57 and in 
another study conducted in eastern Nepal reported 
that maximum number of fractures were the reason 
for admission. Das BP et al.,52 
Out of 203 prescriptions in IPD 255 (71.3%) were 
NSAIDs without combination and 102 (28.57%) were 
NSAIDs with combinations. In the OPD among 256 
prescriptions 147 (29.52%) were NSAIDs without 
combination and 357(70.48%) were NSAIDs with 
combinations. 
Among the use NSAIDs as monotherapy in the IPD 
160 (62.75%) was Paracetamol, 53 (20.7%) was 
Diclofenac and 15 (5.88%) was Aceclofenac. In the 
OPD 97 (65.99%) Ketorolac, 16 (10.88) Etodolac, 13 
(8.84%) Diclofeanac. The study conducted by 
Rahman MS et al., shows similar report with the 
present IPD result were Paracetamol was most 
commonly prescribed NSAID40. Paracetamol was the 
most commonly prescribed NSAID in our study as 
most of the patients were in Geriatric category based 
on NICE and ACRA use of Paracetamol with lowest 
effective dose was the safest drug of choice for the 
management of pain and inflammation. In contrast 
to that in the OPD drugs from the class of 
Nonselective inhibitors were commonly used. Both 
of these drugs are suitable for short term therapy for 
the management of pain and inflammation. 
In the IPD, among FDC’s the most commonly 
prescribed was NSAIDs and Analgesics 58 (56.86%), 
NSAID and NSAID 25 (24.51%), and FDC of NSAID and 
Enzymes were 19 (18.63%). In OPD the common FDC 
were NSAID and Muscle Relaxants 255 (87.20%), 
NSAID and NSAID 30 (11.62%), NSAID and Enzymes 

were 3 (1.33%). The study conducted by Douglas R et 
al.,56 United states NSAID and analgesic was the most 
commonly used FDC which is similar to our present 
study. However synergistic effect was not shown in 
many drug combinations and moreover the 
combination can increase the chance of Adverse 
events. Some combinations like Paracetamol with 
Tramadol are synergistic with each other. 
In the current study, in IPD the most preferred class 
of NSAID was Analgesic-Anti pyritic with slow anti-
inflammatory action 160 (62.75%), followed by 
Nonselective COX Inhibitors 82 (32.15%) and 
Selective COX Inhibitors 13 (5.10%). In the OPD the 
most preferred class of NSAID was Nonselective COX 
inhibitors 135 (91.4%) followed by Analgesic-Anti 
pyretic with low anti-inflammatory action 12 
(8.16%). 
From our study it is evident that Nonselective NSAIDs 
are more preferred over the selective COX 2 
inhibitors in both the IP and OP departments. Sharma 
et al., also described the similar result19. This result 
points toward the reversal of trends back to the use 
of conventional NSAIDs and this change have come 
with the recent reports of increased cardiovascular 
toxicity associated with selective COX 2 inhibitors. 
After the withdrawal of Refocoxib and Valdecoxib 
from the market in 2004 there is a sudden decline in 
the use of selective COX inhibitors. Even though they 
are used because they proved to be safe in patients 
with GI risk factors 19. 
In the present study, both IP and OP department the 
main Route of Drug Administration was Oral, 
followed by Parenteral route. Topical routes were 
also used in the OPD. Topical route causes a high 
local concentration in cutaneous and sub-cutaneous 
area of the body with low systemic delivery and 
thereby significantly improving the therapeutic 
efficacy and minimizing systemic side effects. The 
study carried out by Alam N et al., shows the most 
commonly preferred ROA was Oral, followed by 
Topical and Parenteral 34 
Among the GPA, in our study, PPI was the most 
commonly used 120 (56.34%) in IPD and 158 
(64.06%) in OPD. The usage of antacid was same in 
both the departments 
9(4.23%) and H2RA was only used in the IPD 84 
(39.44%). PPI were most effective than H2 Blockers in 
preventing GI adverse effects. High frequency of GPA 
prescription attributed to prescriber’s preference for 
Non-Selective NSAIDs which are more prone to GI 
side effects. Similar results were shown in study done 
by S Kumar et al.21 
The usage of Co- Medication in our study was found 
to be Antibiotics 100 (33.67%), followed by 
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Analgesics 83 (27.94%), Enzymes 47 (15.82%) and 
others in the IPD. Whereas in the OPD the most 
commonly used co-medication was Enzymes170 
(55.56%), Antibiotics 57(18.63%), calcium 
supplements 20 (6.54%) in the OPD. S Kumar et al., 
reported that antibiotics 64.25%, vitamin 55.5% and 
calcium supplement 15.5% in his study. 21 
In the current study, the drugs used from the NLEM 
in IPD are Paracetamol 160 (74.76%) Diclofenac 53 
(23.76%) and Mefanamic acid 1 (0.76%) and in the 
OPD it was found to be Diclofenac 13 (52%) and 
Paracetamol 12 (48%) which is very poor and has to 
be improved. 
The WHO has recommended ATC classification / 
system as the tool for presenting Drug Utilization 
Research to improve the quality of Drug Use. The 
daily Defined Dose is the assumed average 
maintenance dose for a drug used for its main 
indications in adults. It provides a fixed unit of 
measurement that is independent of price and 
formulation. The major benefit of studying Drug 
Utilization using DDD is the dosage and duration of 
use are both factored into the calculation. DDD / 
1000 / Day provides a rough estimate of proportion 
of the study population that may be treated daily 
with certain drugs. 
DU90% is a descriptive prescription indicator and 
DU90% identifies the number of drugs making up to 
90% of the total volume measured in DDD or Number 
of prescriptions, during a certain period of time. The 
overall changes in the drug use can be identified in 
the DU90% profile. The concept of DU90% a 
physician using few well known proved drug 
alternatives in daily practice provide a more rational 
prescribing and hence a higher quality of care. In our 
study DU90% is expressed in terms of DDD and five 
of the nine drugs constitute to DU90%. So, further 
rationalization is possible. 
The drugs constitute to DU90% were Analgesic-Anti 
pyretic with low anti-inflammatory action followed 
by Nonselective COX inhibitors and selective COX 2 
inhibitors. In study conducted by Kulkarni D et al., 
Five out of seven NSAIDs prescribed constitute to 
DU90% of which Nonselective COX inhibitors and 
Analgesic-Anti pyretic with low anti-inflammatory 
action are involved.3 
NSAIDs are generally well tolerated but their use has 
been associated with significant risk for potential 
serious GI and CV risk. In 2016 FDA recommended 
using the lowest effective NSAID dose for the 
shortest duration consistent with individual patient 
treatment goals. It has been estimated that NSAIDs 
associated dyspepsia occurring 50% of the patients, 
80% will have erosion and nearly all patients will 

demonstrate sub epithelial hemorrhage and 50% will 
develop ulcers. The relative risk in CV thrombotic 
events associated with NSAID use in patients with 
and without known CV disease or risk factor. The risk 
of NSAID increases with higher dose. Nonselective 
COX inhibitors are more associated with GI side 
effects whereas selective COX inhibitors and 
Diclofenac are associated with CV risk. The current 
study indicates most commonly encountered risk 
factor is 79 (38.91%) patients with serious co-
morbidity like DM, HTN, CVD, etc., followed by age, 
patients with the age above 65 was 60(29.55%) and 
58 (28.57%) patients are with the risk of long term 
use of NSAIDs. 
 
CONCLUSION 

• In the present study NSAIDs were more 
prevalently used in middle age and geriatric 
male patients. Paracetamol and ketorolac were 
most frequently prescribed as monotherapy for 
the management in the orthopaedics 
department. The preferred mode of therapy is 
by oral route and various other medications 
were also prescribed concomitantly for specific 
purposes like GPA, MR, enzymes, antibiotics and 
other drugs. Despite the reports of relative GI 
safety, ibuprofen was being under prescribed. 

• Paracetamol was most commonly used for the 
indications of fracture and arthritic conditions in 
IPD. Ketorolac was used for the short-term 
therapy of pain and inflammation in OPD. 
Nonselective COX inhibitors more preferred over 
COX 2 inhibitors. The choice of COX 2 selective 
inhibitors for particular conditions like sprain, 
fracture etc., should be based on number of 
factors including toxicity, concomitant disease, 
age, and renal function. 

• Our study highlighted the need to maximize the 
prescribing patterns according to NLEM and to 
accelerate prescribing pattern by means of 
generic use. Where clinical pharmacist could 
play important role in selection of drugs and to 
do educational intervention on promotion of 
rational prescribing drugs like NSAIDs. 

• The drug consumption showed deviation from 
normal daily defined dose. Hence 
implementation of drug policy was essential. 

• Pharmacist can play major role in the 
implementation of NHS guidelines in the hospital 
will be helpful in monitoring the inpatients to 
avoid GI and CV risk factors and further to 
provide more safe and effective management of 
NSAIDs in orthopaedics department. 
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FUTURE DIRECTIONS OF THE STUDY 

• By conducting further analyses in various 
pharmaceuticals and categorizing acceptable 
incremental cost effectiveness ratios based on 
the disease severity and expected level of 
improvement in disease condition, drug prices 
that reflect the value of new pharmaceuticals 
and that are reasonable to be reimbursed can be 
suggested. 

• The guidelines for prescribing NSAIDs will be 
prepared and followed. 

• The medication adherence can be studied. 

• SCORE (Standard Calculator of Risk for Events) 
may be used to assess the patients with high GI 
risk. 
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