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Background: Fixed-dose combinations (FDCs) are combinations of two or more active drugs produced in a single dosage 
form and are used in the treatment of a wide range of ailments. 
Objective: The objective was to find out prevalence, prescribing pattern, and rationality of FDC amongst patients attending 
out-patients department of medicine in a tertiary care teaching hospital. 
Materials and Methods: A hospital based prospective cross sectional observational study based on a convenience 
sample of 620 prescriptions carried out in between May 2015 and July. A seven point tool was developed based on the 
WHO guideline to evaluate the rationality FDCs. The format for the collection of data were to include patients demographic 
information such as name, age, sex, social history, family history, as well as medication information, diagnosis, and 
current treatment regimen given by prescriber. Collected prescriptions were screened for fixed dose combinations and 
analysed for prevalence, prescribing pattern, and rationality.
Result: Prevalence of FDCs in the prescription was 81.31%. Brand names were used in 82.78% of the prescriptions. FDCs 
containing nutritional supplements containing vitamins and minerals are prescribed for maximum numbers (20.48%). 
About 70% of FDCs were irrational, where 17.71% were either controversial or banned and 15.83% were rational.
Conclusion: The prevalence of irrational prescribing of FDC is high. To minimize the pattern, educating the prescribers 
about rational prescribing is essential. A relook and rationalization may be required in the use of combination product.
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the new drug products introduced worldwide during the last 
decade were FDCs.[1]

FDCs are combinations of two or more active drugs pro-
duced in a single dosage form. FDCs are beneficial when they 
have been formulated and developed on the basis of compre-
hensive pharmacological principles. In patients suffering from 
communicable diseases such as tuberculosis, malaria, and 
HIV, FDCs can improve clinical outcomes and patient compli-
ance by decreasing complexity of the drug dosing schedule. 
In addition, the cost of a FDC may be less as the packaging 
cost minimizes, and there are simpler logistics of procurement 
and distribution, particularly in less well-resourced countries.[2]  
FDCs such as, synergistic combination of oestrogen with 
progestogen in oral contraceptives pills, combination of lev-
odopa with carbidopa in Parkinson’s disease decreases the 
side effects of levodopa, trimethoprim and sulfamethoxazole 

Introduction

Prescribing more than one drug for treating an ailment 
has become a common practice among clinicians. There is 
an increasing trend to develop and market fixed dose combi-
nations (FDCs), as a consequence, more than one-third of all 
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combination are helpful in bacterial infection by inhibiting 
successive steps of bacterial folate metabolisms, amoxicil-
lin clavulanic acid combination is very effective against beta 
lactamase producing organisms.[3]

The 19th world health organization (WHO) model list of 
essential medicines (April 2015) contains 29 approved FDCs 
and national list of essential medicines (NLEM) 2015 con-
tains 23 FDCs, while there has been an alarming increase in 
manufacturing of numerous irrational FDCs in the recent past, 
particularly in India.[4, 5] Use of irrational FDCs can increase 
adverse effects, hospitalization, and impose unnecessary 
financial burden, as well as decreased quality of life due to 
drug–drug interactions.[6, 7]

The WHO has published a series of guidelines relating to 
marketing of FDCs.[8] These guidelines are intended to pro-
vide advice to countries and industries, about developing 
new products and the regulatory requirements associate with 
that. A system of screening the drug combinations that are 
already licensed and available in the market is implemented 
in many countries. In India, central drug standard control 
organization (CDSCO) had published guidelines in August 
2010 for approving the FDCs.[9,10] Pharmaceutical companies 
developing many FDCs even when those combinations are 
unnecessary for the patients and they are influencing physi-
cians to prescribe those products. Furthermore since, there 
is no clear, comprehensive and rational drug policy, these 
FDCs are easily available as over the counter (OTC) drugs.  
It is in this scenario, this study has been taken up to evaluate 
the prevalence, drug prescribing pattern, and identification of 
rational and irrational FDCs among patients attending a medi-
cine outpatient department of a tertiary care teaching hospital 
in Odisha.

Materials and Methods

Study design and site 
A prospective cross sectional observational study was 

conducted in medicine outpatient department of M.K.C.G. 
Medical College and Hospital, a tertiary care teaching hos-
pital, during May 2015 to July 2015. Study was started after 
obtaining the approval from the institutional ethics committee. 
Informed consent was waived, as it was observational study 
without having concern with patients and any intervention.

Sample size and sampling technique
Assuming a prevalence of FDC to be 50%, confidence 

interval (CI) of 95% and precision of 0.04, the sample size 
was calculated to be 620 prescriptions which were collected 
over a period of 2 months and were screened for FDCs. 
Among these 503 prescriptions containing one or more than 
one FDCs, are analysed for prescribing pattern and ration-
alism. The study was based on convenience sample of the 
patients attending the medicine OPD during the study period. 
In each data collection session on an average 10 patients 
were interviewed based on the inclusion and exclusion cri-
teria. Prescriptions containing drugs of any category were 

selected irrespective of ailments, age or sex of the patients or 
the route of administration of the drug. We have excluded the 
patients who are unwilling to participate.

Study tool and data collection
The case record form consisted of two parts – the first part 

captured data on the patients demographic details like name, 
age, sex, diagnosis, current treatment regimen and the sec-
ond part collected the medication data like drugs prescribed in 
brand or generic name by the prescriber. Data was collected 
by investigators themselves. There is no precise validated 
tool to assess the rationality of marketed FDCs. Therefore, a 
seven point tool was developed based on the WHO guideline 
to evaluate the FDCs (Table 1).[8] Score (+1 for positive and 
-1 for negative observation) has been given to each criterion. 
The FDCs were categorized as rational or irrational, on the 
basis of total scoring. The total score ranged from 1 to 13 and 
score ≥7 was considered rational.

Table 1: Tool for assessment of rationality of fixed dose 
combinations

1.	 API along with strength listed in
a.	 WHO EML	 :	 Yes (+1)
b.	 NLEM	 :	 Yes (+1)
c.	 Both	 :	 Yes (+1)
d.	 None	 :	 Yes (−1)

2.	 Approved by:  
a.	 USFDA	 :	 Yes (+1)	 No (−1)
b.	 DCGI	 :	 Yes (+1)	 No (−1)
c.	 Banned	 :	 Yes (−1)

3.	 Dose and dosing of API there in the FDC should be appropriate 
for the intended use
a.	 Appropriate	 :	 (+1)
b.	 Inappropriate	 :	 (−1)

4.	 FDC should have:
a.	 Efficacy	 :	 Yes (+1)	 No (−1)
b.	 Safety	 :	 Yes (+1)	 No (−1)

5.	 Pharmacokinetic parameters:
a.	 Favorable	 :	 (+1) 
b.	 Unfavorable	 :	 (−1)
c.	 Not affected	 :	 (0)

6.	 Pharmacodynamic interactions-Mechanism of action of each 
ingredient
a.	 Complementary/Different	 :	 (+1)
b.	 Similar	 :	 (−1)

7.	 Advantage of FDC
a.	 Compliance	 :	 Yes (+1)	 No (−1)
b.	 Less costly	 :	 Yes (+1)	 No (−1)
c.	 Reduced dose	 :	 Yes (+1)	 No (−1)

Total score: 13, Score ≥7: Rational FDC, Score ≤6: Irrational FDC
API-Active Pharmaceutical Ingredients, EML-essential medicine list, 
NLEM -National List of Essential Medicines USFDA- United States 
Food and Drug Administration, DCGI- Drug Controller General of India
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of prescriptions. The distribution of the categories of FDCs 
is shown in Figure 1. FDCs containing nutritional supple-
ments containing vitamins and minerals are prescribed for 
maximum numbers (20.48%), whereas  drugs used in kid-
ney and urinary disorders  are the least (1.45%), and the 
difference in the proportion of FDC in these two groups was 
found to be statistically significant (<0.001) using z test for 
proportions. 

Among the 96 different FDCs 15 (15.63%) were rational, 
68 (70.83%) irrational, and 17 (17.71%) were either banned or 
controversial. Only 7.29% FDCs were listed in the WHO EML 
and 10.8% in NLEM and 753 (82.84%) drugs out of 909 were 
prescribed by their brand names.

Discussion

The trend of prescribing FDCs is increasing in clinical 
practice.[15] The finding of this study of 620 prescriptions 
showed that 81.13% of the prescriptions contain at least one 
FDC. These findings are highly consistent with a study con-
ducted in Ahmedabad, India, and reported a prevalence of 
82%.[16]

Most healthcare authorities including WHO recommends 
for using combination therapy in disease like AIDS, TB, and 
malaria, since these preparations increase treatment efficacy, 
prevent drug resistance, reduce burden of consuming more 
pills, and also reduce the cost of treatment.[17,18,19] Eighteenth 
WHO essential medicine list (EML) of April 2015 contains 
29 FDCs and national list of essential list (NLEM) 2015 con-
tains 23 FDCs. Whereas, in this study 96 different types of 
FDCs were prescribed, among them only 7.29% were listed 
in the WHO EML and 10.8% in NLEM. Most of the FDCs 
(82.78%), in this study were prescribed by the brand names. 
The finding corroborates the finding of the study done by 
Rayasam et al.[20], which show that 95% FDCs are prescribed 
by their brand names.

Out of 96 different FDCs 15 (15.63%) combinations are 
rational, as they scored more than ≥7 on rationality scoring 

The various criteria in the seven point study tool evaluated 
the FDC based on the WHO model essential medicine list (EML) 
(2015) and the NLEM (2015). The dose of the individual active 
pharmaceutical ingredients (API) was confirmed from standard 
textbooks and references in pharmacology and therapeutics.[11] 
The published data regarding clinical evidence of safety, effi-
cacy, and reduction in dose, compliance and adverse effects 
was collected from databases such as Pubmed, Medscape, 
Science Direct, Google scholar, and the Cochrane library. The 
cost data of the individual components, as well as the FDCs, 
was obtained from CIMS and IDR.[12,13] The information about 
pharmacokinetic or  pharmacodynamic parameters was veri-
fied from Medscape drug interaction checker. “Drugs banned 
in India. 2012” formulated by CDSCO was used to identify the 
API used in FDCs which are already banned.[14]

Statistical analysis
Data were tabulated and analysed in SPSS 20.0 (IBM 

Corp., NY.). Descriptive analytical statistics is used to analyse 
the data and ‘p’ values less than 0.05 were considered as 
statistically significant. 

Result 

Data were collected from 620 prescriptions, among these 
503 (81.13%) prescriptions contained FDCs. A total of 909 
numbers of FDCs were prescribed, by excluding the repeti-
tions, 96 different categories of FDCs were analysed further. 
The average number of FDCs per prescription was 1.81 ± 
0.87 (mean ± SD), whereas the average drugs per prescrip-
tion were 3.48 ± 1.24 (mean ± SD). The mean age of the 
patient was 41–42 years, which ranges from 15 to 91.  FDCs 
were prescribed to 50.48% of males and 49.52% of females 
(p > 0.05). Most common route of prescribing FDCs were 
by oral route (91.7%), followed by topical (4.1%) and paren-
teral (1.9%) routes (p < 0.001). Prescriptions contain more 
than one FDCs were 284 (56.57%), and poly-pharmacy of 
5 or more drugs per prescription was seen in 266 (42.90%) 

Figure 1: Category wise distribution of FDCs
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antagonizing pharmacodynamics properties, where guaiphene-
sin acts as expectorants and dextromethorphan as antitussive. 
Similarly, combinations of NSAIDs with antispasmodic agents 
are also found in this study. The NSAIDs promotes sweating 
and the antispasmodic (anticholinergic) drug inhibits sweat-
ing. They are not only irrational but also could be dangerous. 
CDSCO has categorically prohibited combining of two NSAIDs 
special paracetamol (500mg) combined with other NSAIDs, 
but we observed 96 times these combinations are prescribed. 
Nimesulide preparation has been withdrawn from USA, UK, 
Australia and most of the European countries, however there 
are many combinations prescribed containing nimesulide. 
Similar finding was observed by many authors.[15, 22]

Some of the FDCs are not included in the EML or NLEM, 
but still be justifiable, such as combination of antihypertensive, 
anti-hypercholesterolemic, anti-glaucoma and drugs used in 
diabetes.[23] Many of the combinations are recommended by 
United States Food and Drug Administration (USFDA) and 
European Union (EU). Piperacillin and tazobactam, which is 
not included in WHO EML whereas included in NLEM 2015. 
Other combinations e.g. antacid mixture of aluminium and 
magnesium salts, combination of bronchodilators with corti-
costeroidsor anti-muscarinics for synergistic effect in asthma 
and COPD, drugs used in Helicobacter pylori eradication 
and combination of centrally acting and peripherally acting 
analgesics. 

Strength and limitations of the study: The seven point 
study tool was used to evaluate the FDC based on the WHO 
model list of EML (2015) and the NLEM (2015), which is 
the strength of the study. Whereas, non inclusion of indoor 
patients was a limitation of this study and may not be totally 
generalized to all prescriptions.

Conclusion 

The prevalence of FDC in the prescriptions was high and 
most of the FDC were from the vitamins and mineral supple-
ments. Most of the FDC were irrational as per the guidelines. 
In view of the findings of this study and in the current scenario 
of the increasing popularity of the use of FDC in India in the 
last decade, the therapeutic justification of all the marketed 
FDCs is a controversial issue. In spite of the recent ban of 350 
FDC preparations in the country more irrational FDC need to 
be identified and regulated.
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