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Introduction

A well‑structured healthcare delivery system is vital for 
well‑being of everyone. “Medicines are nothing in them 
but are the very hands of God if employed with reason 
and prudence” [1]. Fixed‑dose combinations  (FDCs) is a 
combination of two or more active ingredients in fixed ratio 
of doses which can either be administered as single entity 
product given concurrently or as finished pharmaceutical 
product [2]. FDCs are accessible for the treatment of various 
disorders including cardiovascular diseases, diabetes, 
infectious diseases  (bacterial infections), gastrointestinal 
infections, cough and cold, HIV infection, tuberculosis, 
psychiatric disorders, and respiratory diseases [3]. Nowadays 
in clinical practice, prescriptions with irrational FDCs are a 
common occurrence. The large proportions of the drugs that are 
currently available in the market today cater little to the needs 
of primary healthcare. There are loopholes within the Indian 
laws which deal with approval and marketing of FDCs [4]. It 
is now mandatory that the concepts of rational FDCs which are 
still unknown to most of the prescribers should be inculcated 

in them. Thus, it is worthwhile to evaluate the current trends 
in prescribing of FDCs.

Methodology

This was a retrospective observational study carried out at the 
outpatient medicine department of Mahatma Gandhi Medical 
Hospital, Jaipur from February 2014 to July 2014. Prior to 
the study approval of the Institutional Ethics Committee 
was sought. Five hundred prescriptions were scrutinized and 
screened for the presence of FDCs in them. The data pertinent 
to our study was recorded. The rationality of FDCs was 
determined based on the 18th WHO Essential Medicine List 
and National List of Essential Medicine (NLEM) of India 2014.

Results

Five hundred prescriptions were collected and analyzed 
during the study period. Three hundred two  (60.4%) 
prescriptions had FDCs [Figure 1]. The average number of 
FDCs per prescription was also higher that is 1.82 [Table 1]. 
All the antiulcer and antihistaminic FDCs prescribed 
were irrational  [Table  2]. The most commonly prescribed 
FDCs were aceclofenac and paracetamol combination 
followed by salbutamol, bromhexine, guaiphenesin, and 
menthol combination [Table 3]. Table 4 depicts the banned/ 
controversial FDCs prescribed during the study. Only 2.3% of 
the prescribed FDCs were rational [Figure 2]. Ninety‑seven 
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percent of FDCs were prescribed by their brand names while 
only 3% were prescribed by their generic names [Figure 3]. 
The majority  (97.3%) of the FDCs were prescribed by the 
oral route and only 2.6% were prescribed by parenteral 
route [Figure 4]. Banned or controversial FDC prescribed is 
depicted in Table 4.

Discussion

Rational use of FDCs ensures better community healthcare 
fulfilling the need, efficacy, suitability, safety, and affordability 
criteria. It is astonishing to state that many irrational FDCs are 
favored by the clinician’s all across our country, despite of the 
fact they have no mention in NLEM of India as well as the 
World Health Organization  (WHO) Model List of essential 
medicines [5,6]. Cursory survey of the studies conducted 
in the past throws up a wealth of data which is consistent 
with our study. Irrational FDC prescribing is a common and 
rampant feature, leading to unnecessary drainage of resources 
in developing country, like India.

About 91.1% of the prescription in our study had irrational 
FDCs. Almost similar findings were reflected in the previous 
studies [4,7]. The average number of FDCs per prescription 
was a bit higher in our study (1.82) in contrast to previous 
studies [7,8]. As per the drug category analysis, more 
analgesics were prescribed  (24.8%) followed by cough 
and cold agents  (23.2%) in our study. However, Vitamin 
B‑complex preparation was the highly prescribed FDC in 
many previous studies [7,8].

It was observed that nonsteroidal anti‑inflammatory 
d r u g s   ( N S A I D s )  w e r e  c o m b i n e d  w i t h  o t h e r 
NSAIDs (aceclofenac, diclofenac with paracetamol) which 
is irrational as they do not provide any therapeutic advantage 
of the FDCs in the therapy, on the contrary increases the 
chances of nephrotoxicity [9]. Similarly FDCs of proton 
pump inhibitors and H2 receptor blockers with antiemetics 
do not have any advantage as they have incompatible 

Table 1: Demographic data of the study population

Characteristics Estimate
Number of prescriptions analyzed 500
Total number of FDC prescribed (%) 302 (60.4)
Demographic details

Age (years)
Mean±SD 29±0.75
Range 16-70

Sex ratio
Male: female 2:1
Males  (%) 66.7
Females (%) 33.3

SD: Standard deviation, FDC: Fixed dose combination

Table 2: Categorization of different classes of fixed dose 
combinations prescribed

Classes of FDC n 
(frequency)

Rational Irrational Banned/
controversial

Anti‑inflammatory 
agents

75 0 70 5

Cough and cold 
agents

70 0 64 6

Antimicrobials 47 5 42
Anti histaminics 42 0 42
Nutritional 
supplements

34 2 23 9

Antiulcer drugs 34 0 34
FDC: Fixed dose combination

Table 3: Frequency of the prescribed irrational FDC

Irrational FDCs prescribed 
during the study

Co‑morbid conditions 
for prescribing FDCs

Frequency

Aceclofenac + paracetamol Myalgia
Polyarthritis
Pyrexia of 
unknown origin
Allergic rhinitis

67

Diclofenac + paracetamol Headache
Fever with chills

3

Salbutamol + bromhexine + 
guaiphenesin + menthol

Allergic bronchitis
Bronchial asthma

64

Ofloxacin + ornidazole Gastroenteritis
Diarrhoea

38

Cefexime + ornidazole Gastroenteritis 4
Levocetirizine + montelukast Bronchial asthma

Acute bronchitis
42

Multivitamin preparations Anorexia 23
Pantoprazole + domperidone Acid peptic disease 28
Esomeprazole + domperidone Acid peptic disease 6
FDCs: Fixed dose combinations

60.4

39.6

With FDCs

Without FDCs

Figure 1 Percentage of prescriptions with and without fixed 
dose combinations
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pharmacokinetics [7]. An irrational use of FDCs of 
antimicrobials is also evident from our study. For all types 
of diarrhea and dysentery, the prescriptions with the FDCs 
of fluoroquinolones and nitroimidazoles is quite rampant, 
turning a blind eye to the fact that fluoroquinolones have no 
role in amoebic dysentery and similarly nitroimidazoles are 
ineffective in bacterial dysentery. Both these conditions exist 
side‑by‑side seldomly [10]. In our study, 38 prescriptions 
contained this irrational ofloxacin and ornidazole combination 
and four prescriptions had cefexime and ornidazole 
combination. As the pharmacokinetic and pharmacodynamic 
profiles of antimicrobial and antiprotozoal groups do not 
match, these combinations are not justifiable for the treatment 
of dysentery [11].

For the patients of asthma FDCs of Montelukast and 
Levocetirizine is often prescribed, which is irrational. 
Levocetirizine belongs to the antihistaminic group and has 
no role in human asthma where the main mediators are 
leukotrienes and platelet activating factors. In mild and 
persistent asthma cases, montelukast is recommended only 
if inhaled steroids cannot be prescribed for some suitable 
reasons [12]. In this study, 42 prescriptions had this irrational 
montelukast and levocetirizine combination.

As per WHO guidelines, the combination of vitamins are a 
key component of balanced diet and their use as FDCs is not 
justified [13]. In FDCs the dosage of Paracetamol should be 
325  mg as recommended by the WHO and Central Drugs 
Standard Control Organization, but in our study, we observed 
paracetamol in the dosage of 500 mg in FDC which is again 
not justified [14]. Similarly, phenylpropanolamine is banned 
in other countries due to the risk of stroke. However, the 
FDCs containing these controversial active ingredients, 
nimesulide, and phenylpropanolamine are yet freely available 
and prescribed in India [15].

In this study, the oral route was the common route of 
administration for the majority of the FDCs  (97.3%) in 
comparison to the parenteral route  (2.7%). Significantly, 
higher percentage  (97%) of the FDCs were prescribed 
by their brand names in contrast to 3% FDCs which were 
prescribed by their generic names. The FDCs prescribed 
by their generic names were combinations of amoxicillin 
and clavulanic acid. Similar findings were mirrored in the 
previous study also [16].

Our study reveals the current trends of prescribing irrational 
FDCs. The responsibility of clinicians does not end with the 
task of prescribing drugs but to understand and use medicines 
rationally by implicating their relevant knowledge, skills, 
and competencies in the interest of their patients. There 
should be proper drug information centers providing all the 
relevant, unprejudiced, and current information on the drugs 

Table 4: Banned/controversial fixed dose combinations 
prescribed

Banned/controversial active ingredients
FDC of vitamin B1 + B6 + B12 for human use
FDC with paracetamol 500 mg
FDC containing phenylpropanolamine
FDCs: Fixed dose combinations

2.3

91.1

6.6

Rational

Irrational

Banned/ Controversial

Figure 2 Percentage wise categorization of fixed dose 
combinations based on their rationality
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Figure 3 Routes of administration for the various fixed dose 
combinations prescribed
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Figure 4 Comparison of fixed dose combinations prescribed 
as brand names and generic names
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and its serious adverse effects, where the clinicians, medical 
students, health care providers, and the patients can enrich 
their knowledge on any aspect of drug use.

Conclusion

Clinicians increasing inclination for FDC products warrant a 
functioning drug regulatory body in every hospital. Continuous 
medical education programs emphasizing all the deleterious 
consequences related to the irrational use of medicines should 
be made mandatory at undergraduate levels itself. Awareness 
and education about irrational FDCs, FDCs containing 
banned or controversial ingredients will help develop rational 
prescribing practices among prescribers. Unaware general 
public, unintentional yet malicious prescribing practices of 
the doctors and loopholes in our present clinical drug policy 
are the obstacles, without eliminating them we cannot possibly 
achieve our goals.
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