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ABSTRACT: Fixed-dose combinations are defined as a combination of two or
more active ingredients in a fixed ratio of doses. Recently fixed-dose
combinations are more rapidly marketed; the available combinations in the
market include both rational and irrational. The use of irrational fixed-dose
combinations has resulted in severe adverse drug reactions and a reduction in
patient quality of life. The main objective of this study was to assess the
prescribing patterns and rationality of fixed-dose combinations in a tertiary care
teaching hospital. A prospective and observational study was conducted in 249
inpatients after taking written consent from those who meet study criteria in the
Medicine and Pediatric department for a period of 6 months. In this study, the
combinations of drugs were equally distributed to both females and males
patients (50%), most patients were in the age group of 70-79 (20%). A total of
355 combinations of drugs were used belonging to 48 different combinations.
The most commonly prescribed combinations were Aspirin + Atorvastatin
(13%) and Tramadol + Acetaminophen (12%). Out of which, 3 drug
combinations were found to be banned accordingly to CDSCO Guidelines and
WHO essential list of medicines. The rationality was assessed using 7 point
criteria with a maximum scoring of 14.7 FDCs scored 0-8, 10 scored 9 to 11 and
31 scored 12 to 14. This result indicated that the majority of fixed-dose
combinations used were rational.

INTRODUCTION: Fixed-Dose Combination
(FDC) is defined as a combination of two or more
active ingredients in a fixed ratio of doses 1.
According to Food and Drug Administration USA
defines a fixed-dose combination product as a
product composed of any combination of drug and
device or a biological product or a drug, device and
biological product used for treatment 2. With FDCs,
drugs with complementary mechanisms of action
from the different pharmacological groups should
be aggregated 3.
QUICK RESPONSE CODE
DOI:
10.13040/IJPSR.0975-8232.11(3).1488-94

The article can be accessed online on
www.ijpsr.com
DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.11(3).1488-94

It must be safe and efficacious for the claimed
indication 3. Fixed-dose combinations are used
worldwide and prescribed because it reduces pill
burden, improves compliance, and it is costefficient 2. Nowadays, irrational fixed-dose
combinations are more rapidly being prescribed,
which results in a serious adverse reaction and a
reduction of the patient's quality of life increases
cost and prolongs illness 6.
The rationality of FDCs can be examined according
to WHO guidelines; the FDCs were termed as
rational if they had APIs with complementary
mechanisms of a natural process, decrease
antimicrobial resistance, increase efficacy and
decrease the occurrence of adverse response and
decrease the total cost of therapy 6. Different
studies conducted in India prove that many
hospitals prescribing unapproved FDCs 7.
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As per the Drug and Cosmetics Act and rule
CDSCO is responsible for granting approval for
Fixed-Dose Combination in India 5, 9. In March
2016, 344 FDCs were categorized as irrational and
banned 6. According to the national list of essential
medicines in 2015, it contains 19 FDC 4. In order to
promote rational use of medicines, the World
health organization has implemented a concept of
an essential drug list for the first time in 1977 and
its regular updates of the model essential drug list
for every two years 8. Ishrar MG, Rathinavelu M
and Reddy PY conducted an Interventional
prospective study on FDC in anantapurau district at
27 community pharmacies over a period of 6
months. All information regarding demographic
details was compiled in a suitably planned data
collection form, first visit and second visit were
conducted using ten-point questionnaires. They
collected a 404 Fixed-Dose Combination and
subjected to the evaluation of rationality using the
standard data collection phase. Out of 404 FDCs,
144 meet the criteria of rationality, out of which
just 35% FDC's, which are rational, among them,
15% were outside the list of FDC's in the WHO
Essential Medicine List and National List of
Essential Medicines (NLEM). 70.4% of FDCs are
known to cause interactions between the
constituent in a single FDC product. 93.9% drug is
on the WHO list 10. The seventeenth WHO model
list of essential medicines contains only 25
approved FDCs 11. FDCs are introduced every year
in a large amount, and so knowledgeable about
prescribing FDCs is important in order to provide
better patient care 11. Tertiary care teaching
hospitals have a dual role to act in terms of
educating medical staff and providing health
maintenance facilities to patient 12. Keeping this in
the view we conducted a rational assessment on
FDCs in a tertiary care teaching hospital.
Objectives:


To assess the prescribing trend of the different
Fixed-Dose Combinations.



To evaluate the rationality of FDCs in the
patients.

MATERIALS AND METHODS:
Study Site: Medicine and pediatrics department of
a 1050 bedded Adichunchanagiri Hospital and
Research Centre, B. G. Nagara.
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Study Design: Prospective-observational study.
Study Period: Period of 6 months (September
2016 to March 2017).
Inclusion Criteria: All in patients who are
admitted to medicine and pediatrics wards and
receiving FDCs.
Exclusion Criteria: Patients not willing to
participate and Out-patients on FDCs.
Data Collection: Data was collected after taking
informed written consent from the patient or patient
caretaker. The patient's medical records were
reviewed from all units of Medicine, Pediatrics
departments. The gathered data were entered in
suitably designed data collection forms, which
include demographic detail of the patients, past
medical history including medications, final
diagnosis, prescribed medicines, clinical laboratory
data and present duration of therapy and route of
administration, rationality assessment of FDC
prescribed.
Data Analysis: The prescribing pattern was
examined from the medication chart by analyzing a
number of FDCs prescribed, FDC distribution
among patients, FDCs prescribed in different
disease conditions, the rationality of combination
prescribed was valued by comparing with the list of
FDCs approved by CDSCO and WHO guidelines
and using Panda et al criteria. The dose of the
individual Active Pharmaceutical Ingredients
(APIs) was verified from standard textbooks and
references in pharmacology and therapeutics.
Study Procedure: A comprehensive seven-point
criterion developed by Panda et al. was used for the
evaluation of the rationality of the FDCs. These
criteria include all the dimensions of defining a
rational FDC, and appropriate weighting (score)
has been bound to each criterion. The total score
thus obtained by an FDC will reflect its standing on
the scale. The scoring criteria used in the study
could award a maximum of 14 points to an FDC
which indicates better rationality, and as the score
reduces, the rationality to reduces. Each question
carries a score of 2.
1. The first point is that each API of the
combination should preferably be in the Essential
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Medicines List (EML) of the WHO or in the
National List of Essential Medicines (NLEM) of
India.
2. The dose of each API should meet the
requirements for a defined population group. The
dose and the proportion of each API present in
FDC should be appropriate for the intended use.
3. The combination should have the advantage of
established evidence of efficacy and safety.
4. The overall cost of the combination should
preferably be less than the cost of the individual
components.
5. The FDC should facilitate either the reduction of
the dose of individual drugs or their adverse
effects.
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6. The pharmacokinetic (PK) parameters of each
API should not be affected. There should be no
unfavorable PK interaction between the APIs. In
the case of the PK parameters were different, the
clinical benefits should be taken into consideration.
7. Finally, individual drugs should have different
mechanisms of action.
RESULTS AND DISCUSSION: A total of 249 in
patients with drug combinations were identified
during the study period, out of which 125 (50%)
were males and 124 (50%) females, giving a ratio
of 1:1. The majority of the subjects came under the
age group of 70-90, i.e., 62 subjects (25%) in those
35 males and 27 females are there. The details are
given in Table 1.

TABLE 1: DEMOGRAPHICS DETAILS OF THE STUDY POPULATIONS
Age Groups
Male
Female
Frequency(N)
1-29
12
13
25
30-39
9
16
25
40-49
26
21
47
50-59
21
26
47
60-69
22
21
43
70-90
35
27
62
Total
125
124
249
TABLE 2: FIXED DOSE COMBINATION OF DRUGS USED IN PATIENTS
S. no.
Drug Combinations
No of prescriptions
1
Atorvastatin + Aspirin
47
2
Tramadol + Acetaminophen
41
3
Pantoprazole + Domperidone
31
4
Metformin + Glimepiride
27
5
Telmisartan + Hydrochlorothiazide
27
6
Spironolactone + Furosemide
22
7
Theophylline + Etophylline
20
8
Amoxicillin + Clavulanic acid
16
9
Elemental iron + Folic acid
12
10
Losartan + Hydrochlorothiazide
10
11
Artesunate + Pyrimethamine + Sulfadoxine
10
12
Ethambutol + Isoniazid + Pyrazinamide + Rifampicin
9
13
Dicyclomine + Paracetamol
7
14
Trypsin-chymotrypsin + Diclofenac
6
15
Taurine + N-acetylcysteine
6
16
Amlodipine + Atenolol
5
17
Torsemide + Spironolactone
5
18
Metformin + Pioglitazone
4
19
Montelukast + Levocetirizine
4
20
Aceclofenac + Thiocolchicoside
4
21
Paracetamol + Aceclofenac
3
22
Diclofenac + Serratiopeptidase
3
23
Ranitidine + Domperidone
3
24
Trimethoprim + Sulfamethoxazole
3
25
Ibuprofen + Paracetamol
2
26
Atorvastatin + Fenofibrate
2
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Percentage (%)
10%
10%
19%
19%
17%
25%
100%

Percent
13%
12%
9%
8%
8%
6%
6%
5%
4%
3%
3%
2%
1%
1%
1%
1%
1%
1%
1%
1%
0.5%
0.5%
0.5%
0.5%
0.5%
0.5%

1490

Kumaraswamy et al., IJPSR, 2020; Vol. 11(3): 1488-1494.
27
28
29
30
31
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Amlodipine + Hydrochlorothiazide
Glipizide + Metformin
Atenolol + Hydrochlorothiazide
Metformin + Glibenclamide
Other combinations

48 different combinations of FDC are used and
some FDCs can be seen in more than one patient,
so the total number of FDCs used in this study is
355. Among 355 combinations of drugs used, the
combination of Atorvastatin and Aspirin is about
47 (13%) prescribed for patients having
cardiovascular disease, followed by tramadol and
acetaminophen 41 (12%) prescriptions done and
also followed by other drugs as shown in Table 2.
Upon analyzing the distribution of FDCs, it has
been found that out of 249 patients, 180 (73%)
patient received FDC with two active
pharmaceutical ingredients, followed by 56 (23%)
patients received FDC with three active pharmacological ingredients whereas only 11 (4%) patients
received FDC with four active pharmacological
ingredients. The details are shown in Fig. 1.

2
2
2
2
18

0.5%
0.5%
0.5%
0.5%
5%

TABLE 3: FDC DRUG PRESCRIBED IN DIFFERENT
DISEASE CONDITIONS
S.
Conditions
No of FDC
Percent
no.
Given
1
Cardiovascular Disease
77
22%
2
Lower Respiratory Tract
68
19%
Infections
3
Viral Fever
43
12%
4
Hypertension And
38
11%
Diabetes Mellitus
5
Hypertension And Lower
30
8%
Respiratory Tract
Infection
6
Hematologic Disorders
24
7%
7
Endocrine Disorders
23
6%
8
Others
16
4%
9
Liver Disease
13
4%
10
Central Nervous System
9
3%
11
Kidney Diseases
9
3%
12
Gastrointestinal Diseases
5
1%

In our study 48 different combinations used in this
study, among which 3 drug combinations are found
to be banned accordingly to CDSCO Guidelines
and WHO essential list of medicines. 48 different
combinations are used in this study and. These 3
combinations are Paracetamol and Aceclofenac,
which is prescribed in three patients out of 249
followed by Metformin and Pioglitazone in four
patients and a combination of Metformin +
Pioglitazone + Glimepiride in one patient which are
banned. Out of 48 combinations, 29 were approved
accordingly by CDSCO, and WHO guidelines and
16 were not on the list, and three found to be
banned. The details are shown in Tables 4 and 5.
FIG. 1: FDC DISTRIBUTION

Out of 355 combinations, maximum combination
77 (22%) were from cardiovascular disease
followed by 68 (19%), 43(12%), 38(11%), 30(8%),
24(7%), 23(6%), 16(4%), 13(4%), 9(3%), 5(1%)
combination from lower respiratory tract infections,
viral fever, hypertension and diabetes mellitus,
hypertension and lower respiratory infection,
hematologic disorders, endocrine disorders, others,
liver disease, central nervous system, kidney
diseases, and gastrointestinal diseases and shown in
Table 3.

TABLE 4: RATIONALITY ASSESSMENT
FDC Prescribed
Frequency
Percent
Rational FDC
45
94%
Irrational FDC
3
6%
Total
48
100%
TABLE 5: IRRATIONAL FDCS
S.
Irrational Fixed
no.
Dose Combinations
1
Paracetamol + Aceclofenac
2
Metformin + Pioglitazone
3
Metformin + Pioglitazone +
Glimepiride
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A comprehensive seven-point criterion developed
by Panda et al., was used for the evaluation of the
rationality of the FDCs. These criteria include all
the dimensions of defining a rational FDC and
appropriate weighting (score) has been attached to
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each criterion. The total score thus obtained by an
FDC will reflect its standing on the scale. Seven
FDCs scored 0-8, 10 FDCs scored 9 to 11 and 31
FDCs scored 12 to 14. The details are shown in
Table 6 and Fig. 2.

TABLE 6: SCORING BY PANDA ET AL CRITERIA FOR ASSESSING RATIONALITY OF FDC
S. no.
Scores 12-14
Scores 9-11
Scores 0-8
1
Atorvastatin + Aspirin
Tramadol + Acetaminophen
Telmisartan + Hydrochlorothiazide
2
Pantoprazole + Domeperidone
Theophylline + Etophylline
Losartan + Hydrochlorothiazide
3
Metformin + Glimepiride
Amoxicillin + Clavulanic acid Trypsin-chymotrypsin + Diclofenac
4
Spironolactone + Furosemide
Elemental iron + Folic acid
Paracetamol + Aceclofenac
5
Artesunate + Pyrimethamine + Sulfadoxine
Amlodipine + Atenolol
Levocarnitine + Folic acid
6
Ethambutol + Isoniazid + Pyrazinamide +
Atorvastatin + Fenofibrate
Glimepiride + Pioglitazone +
Rifamicin
Metformin
7
Dicyclomine+ Paracetamol
Atenolol +
Metformin + Pioglitazone
Hydrochlorothiazide
8
Taurine + N-acetylcysteine
Paracetamol + Diclofenac
9
Torsemide + Spironolactone
Atorvastatin + Clopidogrel
10
Montelukast + Levocetrizine
Atorvastatin + Ramipril
11
Aceclofenac + Thiocochioside
12
Diclofenac + Serratiopeptidase
13
Ranitidine + Domeperidone
14
Trimethoprim + Sulfamethoxazole
15
Ibuprofen + Paracetamol
16
Amlodipine + Hydrochlorothiazide
17
Glipizide + Metformin
18
Metformin + Glibenclamide
19
Tamsulocin + Dutasteride
20
Ciprofloxacin + Tinidazole
21
Atorvastatin + Metoprolol + Ramipril +
Aspirin
22
Telmisartan + Ramipril
23
Isosorbide Dinitrate + Hydrochlorothiazide
24
Telmisartan + Chloratalidone
25
Phenobarbital + Phenytoin
26
Pancreatin + Dimethicone
27
Ramipril + Aspirin
28
Ethambutol + Isoniazid
29
Isosorbide dinitrate + Hydralazine
30
Atorvastatin + Clopidogrel + Aspirin
31
Atorvastatin + Metoprolol

FIG. 2: SCORE DISTRIBUTION OF FDCS

DISCUSSION: The present study was conducted
in the Medicine and Pediatrics Department of a
tertiary care teaching hospital and assessed
individual patients on FDCs. FDCs have many
proven advantages over the use of monotherapy
like improved efficacy, reduction in dose of
individual drugs, reduced adverse drug reactions
and improved patient compliance 13, 14. In our
study, the male and female patients' distribution
was more or less of equal proportions (50%). The
other studies conducted showed similar results 15.
The most common age group in the study was in
70-90 years age group which is in accordance with
findings of other studies 16. FDCs were most
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usually prescribed in age group >50 years, and this
may be ascribed to the fact that this age is
associated with numerous co-morbidities and
disease progression and are poor compliance with
their drug therapy. Among 249 patients, 48
different combinations of FDC are used and some
received more than 1 FDC. The entire number of
FDCs used in this study is 355.72% patients
received 1 combination drugs, followed by 23% in
2 combination drugs and 4% in 3 combination
drugs The most common FDC prescribed in the
present study was Atorvastatin + Aspirin prescribed
for patients experiencing cardiovascular disease.
Maximum combination 77 (22%) were from
cardiovascular disease followed by 68 (19%), 43
(12%), 38 (11%), 30 (8%), 24 (7%), 23 (6%), 16
(4%), 13 (4%), 9 (3%), 5 (1%) combination from
lower respiratory tract infections, viral fever,
hypertension and diabetes mellitus, hypertension
and lower respiratory infection, hematologic
disorders, endocrine disorders, others, liver disease,
central nervous system, kidney diseases, and
gastrointestinal diseases. There were 333 (94%)
FDCs that had two API which was ground to be
maximized, whereas only 12 (3%) of combinations
having three active pharmaceutical ingredients
(API) whereas only 10 (3%) combinations having 4
API, which is in accordance with determinations of
other studies 9.
In our study, analyzing the rationality of FixedDose Combination is an essential part, as we came
across prescribing irrational or banned drugs, so it
has to be assessed with the guidelines given by
CDSCO and WHO essential list of medicines. In
our study 48 different combinations used in this
study, some FDCs are reported in more than one
patient, so the total number of FDCs used in this
study is 355. Among these 3 drug combinations are
found to be banned accordingly to CDSCO
Guidelines and WHO essential list of medicines. 48
different combinations are used in this study and.
These 3 combinations are Paracetamol and
Aceclofenac, which was prescribed in 3 patients
out of 249 followed by Metformin and Pioglitazone
in 4 patients and a combination of Metformin +
Pioglitazone + Glimepiride in one patient which are
banned. Pioglitazone increases the risk of bladder
cancer, heart failure, and eye problems and the risk
of severe liver damage when paracetamol is used
alone or in combination with others.
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Out of 48 combinations, 29 were approved
accordingly by CDSCO, and WHO guidelines and
16 were not on the list, and three found to be
banned.
A comprehensive seven-point criterion developed
by Panda et al., was used for the evaluation of the
rationality of the FDCs. These criteria include all
the dimensions of defining a rational FDC, and
appropriate weighting (score) has been bound to
each criterion. The total score thus obtained by an
FDC will reflect its standing on the scale. The
maximum score on the seven-point criteria for
assessing the rationality of FDCs was 14, with each
criterion carrying a score of 2, which is in
accordance with findings of other studies 17.7
FDCs scored 0-8, 10 FDCs scored 9 to 11, and 31
FDCs scored 12 to 14.
CONCLUSION: On the basis of the
comprehensive criteria, the study has made a
systematic point-by-point evaluation of fixed-dose
combinations. The fixed-dose combination is more
rapidly being prescribed worldwide, the rationality
of those combinations is an important factor to be
considered. It was found that irrational FDCs may
cause a serious adverse reaction or reduce the
patient’s quality of life. FDCs were mainly given to
reduce pill burden and improve adherence of
medicaments, but irrational combinations possess a
high risk of adverse drug reaction it should
carefully prescribe. There is always a continued
need for prescribing patterns analysis in order to be
updated about new trends in prescribing FDCs as
well to provide better patient care.
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