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Abstract
Objectives Analysing the registration status and the presence of ﬁxed-dose drug combinations (FDCs) in different drug lists and formularies, encourages the use of rational
FDCs and helps to remove the irrational combinations booming in the pharmaceutical
market. This study aimed to evaluate the registration status of FDCs in different formularies and drug lists of Nepal.
Methods A cross-sectional observational study was conducted to evaluate the registration
of FDCs in the national drug list and their availability in the Nepalese National Formulary
(NNF) 1997, the World Health Organization (WHO) Model List of Essential Medicines
(15th Edition) 2007 and the Essential Drug List (EDL) of Nepal (third revision) 2002.
Key findings A total of 81 FDCs were registered in Nepal. Of them, 47 were manufactured in India (58%), 33 in Nepal (41%) and one in Bangladesh (1%). Different brands
of FDCs for the same generic medication were registered on the drug list. Most of the
registered FDCs were for respiratory illness condition. Of the 81 registered FDCs, 7.0%
were listed in the NNF, 6.0% on the EDL of Nepal and 11.0% on the WHO model list.
Only three combinations were present in all the formularies and drug lists.
Conclusions This study was successful in evaluating the registration status of different
FDCs. The number of FDCs registered was quite substantial. There were many brandname FDCs listed for the same generic drug. FDCs were predominantly of Indian origin.
Combinations used for respiratory illness accounted for the highest percentage of the
FDCs in the Nepalese market.
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Ensuring the access and rational use of essential, effective and quality medicines are the
key objectives of the pharmaceutical policy in most countries. Government regulatory
bodies aim to assure that all medicines registered in a country satisfy the criteria for
safety, quality and efﬁcacy through their national regulatory systems. Globally, drug production and distribution involve regulatory authorisation, monitoring and supervision such
as the product registration, importation, distribution, marketing and information.[1,2]
Often it is noticed that many available drugs are of little importance in terms of essential and basic health care and are often ‘me too’ drugs. Whilst all drugs and drug products are meant to be used for treating certain disease and ailments, only handful are
lifesaving and essential; the remaining are usually substitutes for others.[3] Combination
products, also known as ﬁxed-dose drug combinations (FDCs), are a combination of two
or more active ingredients in a single pharmaceutical dosage form.[4] From the early days
when therapeutics was ﬁrst practised, combination therapy was well introduced.[5] FDCs
gained worldwide popularity ever since because of several reasons, but combinations can
also be fatal although may drugs work well when combined together.[6] Although FDCs
are prescribed widely, their beneﬁts are debatable.[7]
Use of combination products (either allopathic or others usually in the form of herbs)
is common in developing countries such as Nepal. For a drug product to be registered in
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Nepal, several documents containing formulation information, including the appropriate recipients, the drug’s colour
and ﬂavour, product speciﬁcations, methods of analysis,
labels and carton, analytical reports, and many other details,
must be submitted through the authorised Nepalese importer.[8] To register a new FDC and molecules previously not
registered in Nepal and/or not included in recognised pharmacopoeias, the information required is as follows: (1) summary product characteristics (SPCs); (2) Name of the
country where the drug is marketed; (3) Where and when
the drug has been introduced; (4) A list of the other drugs
with similar indications that have already been marketed.
These products are registered in the national drug regulatory
authority of Nepal, the Department of Drug Administration
(DDA) within the Ministry of Health (MoH).[9] The MoH
of Nepal in association with the DDA published a formulary, the Nepalese National Formulary (NNF), for the ﬁrst
time in 1997. The idea behind creating the formulary was
to identify the drug products that the country needed in
terms of disease prevalence. The NNF provides information
on the drugs and their dosage forms available in the country, with special emphasis on essential medicines. Among
other information, it contains guidance on rational prescribing, classiﬁed notes on the drugs and a formulary based on
the dosage forms and strengths described in pharmacopoeias.
The National List of Essential Drugs (NEDL), Nepal, was
ﬁrst published in 1986 with subsequent revisions in 1992,
1997 and 2002.[10] The World Health Organization (WHO)
deﬁnes essential medicines as those that satisfy the priority
health care needs of the population and are selected with due
regard for disease prevalence, evidence of safety and efﬁcacy,
and comparative cost-effectiveness.[11] Essential medicines
are intended to be available within the context of functioning
health systems at all times in adequate amounts, in the appropriate dosage forms, with assured quality, and at price the
individual and the community can afford.[12] Medicines are
categorised as primary or complementary in the national list.
The WHO Model List of Essential Medicines has been widely
adapted globally.[13] The use of essential medicines list facilitates optimisation of pharmaceutical resources. However,
problems are encountered in many developing countries especially with regard to access to cost-effective drugs; poor procurement, management and distribution; and irrational use.
To tackle these problems especially in developing countries,
an essential medicine concept was evolved in 1977.[14] The
recent edition (15th edition) of the model list contains two
parts, the core list and the complementary list. Core list contains safe, cost-effective and efﬁcacious drugs that are needed
for basic healthcare system. The complementary list contains
essential medicines that are used only for priority diseases
that require specialist monitoring facilities and diagnostic
care.[15]
In developing countries such as Nepal, it is evident that
the use of pharmaceuticals is not justiﬁed medically and economically.[16] Irrational and inefﬁcient use of medicines is
common in both public and private sectors. This may be for
several reasons, but a dominating factor may be the poor
selection of medicines and prescribing practices that are not
in accordance with standard treatment and other
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guidelines.[17] Those involved in decision-making in the
health sector and in the selection of drugs for the national
healthcare objective must be concerned with the issues of irrational prescribing and selection of cost-effectiveness essential
medicines for speciﬁc countries. According to the 15th WHO
Model List of Essential Medicines (March 2007), only 25
drug combinations are approved and listed. The latest version
of the NEDL of Nepal approved only a few FDCs.[18] FDCs
account for 7% of all drugs on the essential medicine list;
however, in Nepal, irrational FDCs are easily available and
can be purchased without prescription.[19, 20] Besides, there
are no strict guidelines on the registration of FDCs in Nepal.
Registered drug lists in Nepal comprise drug products for
which manufacturers have included ingredients. It includes
both allopathic and ayurvedic (a form of alternative medicine)
preparations and the prices of each product. For a particular
product to be registered in Nepal, it needs to pass through
several measures. It should meet the criteria set up by the
DDA. A considerable number of FDCs are registered on the
drug list of Nepal. The presence of FDCs on the essential
medicine list of Nepal and the NNF needs to be analysed.
Prescribing doctors, pharmacist and other healthcare providers should be aware of the concept of the Essential Drug
List (EDL) and formularies such as the NNF to promote
rational prescribing and to eliminate the unnecessary use of
several irrational drug combinations. A study conducted in
ﬁve districts in Nepal showed that 88% of healthcare providers in clinical facility were not aware of the standard treatment guidelines (STG), and more than 54% were not aware
of EDL.[21] Similarly, a study aimed to evaluate the registration of FDCs in national drug regulatory authority of Nepal
reported very few FDCs in EDL and national formularies.[20] Analysing the registration status and the presence of
FDCs on different drug lists and informational formularies
encourages the utilisation of rational FDCs, which in turn
helps to weed out the irrational combinations booming in
the pharmaceutical market. This is the ﬁrst time such a
study has been carried out in Nepal, so its ﬁndings may be
beneﬁcial to appropriate policy changes.

Objectives
The objectives of this study were as follows:
1 To evaluate the registration status of FDCs on the
national drug list of Nepal.
2 To evaluate the availability of the FDCs listed in the
NNF 1997, the WHO model list of essential medicines
(15th Edition) 2007 and the EDL of Nepal (third revision) 2002.
3 To evaluate the therapeutic classes of the FDCs registered in Nepal.

Methods
Study design
A cross-sectional observational study was carried out to
determine the registration status of the FDCs on the drug
list of Nepal and to evaluate their presence on informational
formularies and drug lists.

Fixed-dose drug combinations in Nepal

Inclusion and exclusion criteria
All the FDCs that are registered on the drug list of Nepal were
included in the study. When several brand names were listed
for the same generic formulation, they were considered one
FDC. For example, there were several brand names for FDCs
of paracetamol and ibuprofen at different strengths, but we
considered this combination a single FDC. FDCs of topical,
intravenous and ayurvedic preparations were excluded from
the study. Topical preparations contain drug combinations in
indeﬁnite doses, making it almost impossible to categorise
them as either ‘rational’ or ‘irrational’, and ayurvedic preparations usually do not have any scientiﬁc justiﬁcation of their
efﬁcacy. Thus, these preparations were excluded from the
study.
Study materials
The study methodology was validated by conducting a pilot
study with limited number of FDCs covering various parts of
Nepal.[20] The various resources used in the study were as below:
1 Drug list of Nepal: The drug list of Nepal contains all
the registered drug products in Nepal by the national
drug regulatory authority (DDA) along with the information on manufacturer and the ingredients. The drug list
was obtained from the DDA through communications
with its staff. The drug list used in our study was
updated in March 2008.
2 Nepalese National Formulary, 1997: The NNF provides
information on the drugs and dosage forms available in
the country, with special emphasis on essential medicines. It contains guidance on rational prescribing, classiﬁed notes on drugs, a formulary based on the dosage
forms and strengths described in pharmacopoeias and
other information. The idea behind the publication of
the NNF was to identify the products that the country
needed based on disease prevalence. A detailed list of
drug interactions is also included in the formulary.

Figure 1 The data collection method followed in the study.
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3 National List of Essential Drugs, Nepal (third revision)
2002: The NEDL was ﬁrst published in 1986. The list
was revised in 1992, 1997 and 2002. It contains the list
of drugs considered essential for Nepal. It is established
according to the WHO list of essential medicines. They
are selected based on disease prevalence, safety and efﬁcacy evidence, and comparative cost-effectiveness.
4 World Health Organization Model List of Essential
Medicines 15th List, 2007: The 15th edition of the
model list is divided into two parts, which consist of the
core list and the complementary list.

Method of data collection
The registered drug list and the NNF, 1997, were obtained
from the DDA and the MoH respectively. The EDL of
Nepal and the WHO Model List of Essential Medicines
were obtained online. The procedure that was followed is
presented below in Figure 1.
Following this, a therapeutic classiﬁcation of the FDCs registered in Nepal was carried out. Finally, the countries of origin for the FDCs that were registered in Nepal were analysed.

Results
A total of 81 FDCs were registered in Nepal as of March
2008. These 81 FDCs were further evaluated based on the
study objectives.

Fixed-dose drug combinations registered in
Nepal
Of the 81 manufacturers of FDCs, 58.03% (n = 47) were in
India, followed by 40.74% (n = 33) in Nepal and 1.23%
(n = 1) in Bangladesh. The details are shown in Table 1.
Listings of ﬁxed-dose drug combinations on the NNF,
1997, the WHO Model List of Essential Medicines (15th
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Table 1 Country of origin of ﬁxed-dose drug combinations registered
in Nepal (n = 42)
Country of origin
India
Nepal
Bangladesh

Frequency

Percentage

47
33
1

58.03
40.74
1.23

Edition), 2007, and the Essential Drug List of Nepal
(third revision), 2002
Of the 81 FDCs registered in Nepal, only 7.0% (n = 6)
were listed on the NNF, 6.0% (n = 5) were included in the
EDL of Nepal (3rd Revision 2002) and 11.0% (n = 9) were
included in the WHO Model List of Essential Medicines
(15th edition). Only three combinations –the combination of
sulfamethoxazole and trimethoprim, the combination of pyrimethamine and sulfadoxine and the combination of ferrous
sulphate and folic acid – were included in all the formularies and drug lists. The details of the registration status of
the FDCs are shown in Table 2.

Therapeutic classes of the registered fixed-dose
drug combinations in Nepal
The most common FDCs were antitussives, expectorants
and mucolytics, which accounted for 23.5% (n = 19), followed by vitamins and minerals, which accounted for
12.3% (n = 10). These combinations are commonly prescribed at different healthcare centres in Nepal. The details
are elaborated in Table 3.

Discussion
The present study analysed the registration status of FDCs
in the NEDL and the presence of these FDCs on the NNF

Table 2
S. no

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
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1997, the WHO Model List of Essential Medicines (15th
ed.) 2007 and the EDL of Nepal. Similarly, the therapeutic
classiﬁcations of the registered FDCs were also analysed.
A total of 81 FDCs were registered on the drug list of
Nepal in March 2008. Different brands of FDCs containing
the same generic drugs were registered on the drug list. The
reason behind this may be due to the implementation of
product patent regime, which leads pharmaceutical companies to create various alternatives to keep themselves active
in market.[22] However, the pharmaceutical companies manufacturing these FDCs are encouraging physicians to prescribe their products even when they are not needed by the
patients. For the 81 FDCs, the majority of the manufacturers
were from India, followed by Nepal. As per the DDA and
Drug Manufacturing Association data, the annual cost of
medicine consumption in the country is over 3719.3 million
Nepalese rupees (approximately US$46 million), among
which Nepalese pharmaceutical companies produce only
35%, and the rest being mainly imported from India, and
few from other countries.[23] Drug Manufacturing Association of Nepal, also known as Association of Pharmaceutical
Producers of Nepal (APPON), was established to promote
and facilitate the service of pharmaceutical companies in
collaboration with national and international medical society, government bodies and pharmaceutical business ﬁrms.
Its mission is to make Nepal self-reliant in allopathic and
veterinary medicines production and also aim to export
them globally.
Of the 81 FDCs registered in Nepal, few were included
in the NNF, the EDL of Nepal (3rd Revision 2002) and the
WHO Model List of Essential Medicines (15th ed.). The
NNF is a good source for studying the availability of drugs
in Nepal; however, its last edition was released in 1997.[24]
Infrequent revision of the NNF may also account for the
very small proportion (7%) of FDCs listed in the NNF.
Although very few FDCs were registered in different formularies and drug lists, a study from Western Nepal revealed

Availability of ﬁxed-dose drug combinations on different informational formularies and drug lists (n = 81)
Fixed-dose drug combinations

Diloxanide Furoate + Metronidazole
Sulphamethoxazole + Trimethoprim
Pyrimethamine + Sulfadoxine
Amoxicillin + Clavulanate Potassium
Ethinylestradiol + Levonorgesterol
Ethambutol + Isoniazid + Rifampicin
Ethambutol + Isoniazid + Pyrazinamide + Rifampicin
Lamivudine + Nevirapine + Stavudine
Isoniazid + Rifampicin
Ferrous sulphate + Folic acid
Aluminium hydroxide + Magnesium Trisilicate
Total

‘U ‘ denotes the presence, ‘X’ denotes the absence.

Incidence in
Nepalese National
Formulary (1997)

Essential Drug
List of Nepal
(3rd Revision 2002)

World Health Organization
Model List of Essential Medicines
(15th Edition, 2007)

U
U
U
X
U
X
X
X
X
U
U
6 (7%)

X
U
U
X
X
X
X
X
U
U
U
5 (6%)

X
U
U
U
U
U
U
U
U
U
X
9 (11%)

Fixed-dose drug combinations in Nepal
Table 3
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Therapeutic classes of ﬁxed-dose drug combinations (n = 81)

Therapeutic class
Antitussives, expectorants, mucolytics
Vitamins and minerals
Antihypertensive, antianginals
Antibacterials
Anti-inﬂammatory, analgesic,
antipyretic agents
Antipsychotics
Antiamoebics and other antiprotozoals
Antitubercular agents
Antiasthmatics
Antidepressants
Muscle relaxants
Anticonvulsants
Antiretrovirals
Drugs for hyperacidity
Sex hormones
Antispasmodics
Antimalarial
Unknown

Frequency

Percentage

19
10
7
6
6

23.4
12.3
8.6
7.4
7.4

4
4
4
3
3
3
2
2
2
2
1
1
2

4.9
4.9
4.9
3.7
3.7
3.7
2.5
2.5
2.5
2.5
1.3
1.3
2.5

that more than one-ﬁfth of all drugs prescribed to outpatients were FDCs and out of them, 40% were from the EDL
of Nepal, 29.4% were from the WHO EDL, and 54.2%
were from the NNF.[25] This result is comparable with a
Nepalese study which showed that 41% of the drugs prescribed to surgical outpatients were listed on the EDL of
Nepal, while 36% were on the WHO list of essential drugs.
In this study, FDCs accounted for 26% of all drugs prescribed, and cotrimoxazole was the only FDC prescribed
that was listed on the EDL of Nepal.[26] A similar study
from Nepal found that only 39.6% of prescribed drugs were
listed on the EDL of Nepal, and only 4.5% of prescribed
FDCs were listed on the EDL of Nepal.[27]
According to WHO, approximately 2000 million people
lack access to essential medicines in developing countries.[28]
Many developing countries spend a considerable amount of
their resources on the purchase of drugs, yet an estimated
60–80% of their populations, particularly in remote areas,
are deprived of easy access to even the most essential medicines.[14] A study performed by WHO in 2007 to determine
the availability and affordability of selected essential medicines for chronic diseases in six low- and middle-income
countries, including Nepal, found that availability and
affordability were poor in the public sector but relatively
good in the private sectors.[29] Only three combinations, that
is the combination of sulfamethoxazole and trimethoprim,
the combination of pyrimethamine and sulfadoxine and the
combination of ferrous sulphate and folic acid, were present
on all the above formularies and drug lists. This suggests
that although many FDCs and their multiple brands are registered on the drug list of Nepal, very few are considered
essential and are included on multiple drug lists and formularies. The rationality of those registered FDCs is also doubtful; some of them are even considered harmful and have no
scientiﬁc justiﬁcation. For example, the FDC of ampicillin
and cloxacillin can be considered irrational.[30]
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We found that FDCs of antitussives, expectorants and
mucolytics were the most common (23.5%) among the total
FDCs registered in Nepal. These respiratory medicines are
registered as different brands. Several studies also suggest
that the most frequent use of FDCs for respiratory illness.
One study from Nepal found that 60% of the medicines prescribed in the paediatric outpatient department of a tertiary
care hospital were FDC products, and two-third of these
FDCs were respiratory medicines. Among the respiratory
medicines, cough and cold preparations accounted for 13 different FDC products and 25 brand names.[31] In our study,
19% of the FDCs registered on the drug list were vitamins
and minerals. Other studies from Nepal also support the widespread use of FDCs of multivitamins and minerals.[32] Among
many problems with drug use patterns in Nepal, the use of
irrational FDCs is a major factor. This may reﬂect the unethical and unjustiﬁable registration of several irrational combinations by the drug regulatory authority.

Limitations of the study
Whilst this study reported registration status of different
FDCs and their presence on drug lists and informational formularies, a few limitations must be taken into account. First,
the study was conducted in the year 2009, which limits its
generalisability. However, in our understanding, there were
no any substantial policy changes being made in relation to
regulating ﬁxed-dose combinations. On a day-to-day observation, one could easily notice rampant use of FDCs in both
hospital and community levels. Hence, the situation largely
remains the same. Second, there was poor update on the list
of registered products by the drug regulatory authority, the
DDA. The DDA is responsible for maintaining proper records
of registered drugs, but it was difﬁcult for us to obtain the latest list of registered products. The drugs we analysed were
last updated in March 2008. Therefore, there is possibility
that various FDCs were registered afterwards. Also, we found
that some products that were registered by the DDA were not
available on their website. This shows that the list was not
properly updated, so we might have missed a chance to analyse all the FDCs registered in Nepal. Therefore, our ﬁndings
may not exactly relate to the current situation of FDCs. However, as mentioned earlier, the situation has not evolved signiﬁcantly and the study was successful in capturing the issues
related to registration status of FDCs in Nepal. Third, the old
versions of drug lists and information formularies were used
in this study. NNF was supposed to be revised annually but
due to several limitations, it has not been revised at the time
of this study. The version used in this study was old (1997)
and does not include several new FDCs that have been registered in the country. A new version was prepared in 2010,
after this study was completed.[33] Similarly, the 15th edition
(2007) of WHO model list of essential medicines was used in
this study while the current version 19th edition (2015) is
available.[34] Also, the third revision (2002) of National List
of Essential Medicines of Nepal was used in this study while
the 2011 version is currently available.[35] However, those
were the standard tools available for us at the time of the
study.
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Conclusions
The study was successful in identifying the registration status of different FDCs and their presence on drug lists and
informational formularies. A considerable number of FDCs
are registered in Nepal, although many brands of FDCs are
composed of the same generic drugs. Many of the FDCs
were of Indian origin. Among the registered FDCs, the
highest percentage is drugs for treating respiratory illnesses.
The presence of registered FDCs in the NNF, the EDL of
Nepal (3rd Revision 2002) and the WHO Model List of
Essential Medicines (15th ed.) was low. Only three of the
FDCs were present on all the formularies and drug lists.
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