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ABSTRACT

Background: Antitussive-expectorants are among the most frequently prescribed drugs by physicians in clinical
practice. Upper respiratory tract infections, such as common cold, acute pharyngitis and acute trachea-bronchitis, are
the most common of all communicable diseases and significantly increase OPD burden. This study aimed to assess the
rational use, cost ratio, and percentage cost variations in different brands of the commonly prescribed antitussive-
expectorants available in the Indian market.

Methods: The cost of antitussive-expectorant manufactured by different pharmaceutical companies was obtained by
using drug today Jan-April 2021 vol 2. The maximum and minimum price was noted down, cost ratio and percentage
cost variation of the individual formulation were analysed.

Results: Analysis of cost ratio and percentage cost variation for each formulation of the antitussive-expectorants drug,
syrup (100 ml) chlorpheniramine (2 mg), dextromethorphan (10 mg), phenylephrine (5 mg) combinations show the
highest cost ratio and percentage cost variation as 5.30 and 430.25 respectively, and syrup (100 ml) dextromethorphan
(10 mg), guaifenesin (100 mg), phenylephrine (25 mg), chlorpheniramine (4 mg) combinations show lowest cost ratio
and percentage cost variation as 1.17 and 17.69 respectively.

Conclusions: There was a wide variation in the cost of different brands of antitussive-expectorant drugs available in
the Indian market. So, clinicians should be aware of rational use and variations in cost to reduce the treatment cost and
increase patient compliance.
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INTRODUCTION

The world health organization (WHO) has defined rational
use of drugs as “Patients receive medications appropriate
to their clinical needs, in doses that meet their own
individual requirements, for an adequate period of time,
and at the lowest cost to them and their community.”* This
is also stated as the 5 Rs, i.e., the right drug at the right
dose by the right route at the right time for the right patient.
The efficacy, quality, and safety of drugs should be
available and affordable for the individual and the
community. If the utilization of drugs is not as per the right
conditions, it is said as irrational or inappropriate.? The

most common types of irrational use of medicines are
failure to diagnose, prescribe and dispense as per direction
or use different classes of medicine, unnecessary use of
antibiotics, overuse of supplementary nutrition, self-
medication, uses of low efficacy and low safety profile
drugs lead to morbidity, mortality, poor control and
prevention of disease or even minor health problem,
antimicrobial resistance and unethical loss of money. Strict
clinical instructions for rational use of medicines should be
employed for every level of healthcare, proper guidelines
for healthcare professionals based on the present clinical
scenario.® Upper respiratory tract infections, such as
common cold, acute pharyngitis and acute trachea-
bronchitis, are the most common of all communicable
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diseases and significantly increase OPD burden. Cough is
a protective reflex, its purpose being expulsion of
respiratory secretion and foreign particles from air
passage. It occurs due to stimulation of mechano or
chemoreceptors in the throat and respiratory passages or
stretch receptors in the lung. Cough may be useful or
useless. Useless (non-productive) cough should be
suppressed by using an antitussive agent. Useful
(productive) cough serves to drain the airway; its
suppression is not desirable; may even harmful, except
when the amount of expectoration achieved is small
compared to the effort of continuous coughing.*

Normal healthy children usually cough on an average of
11 per day. Classification of cough depends on its
severity, duration and characteristic.® The acute cough
usually lasts less than 4 weeks while chronic cough lasts
more than four weeks.” A productive cough is wet and
secretary in nature while a dry cough is irritative.®° Post
viral acute cough usually infect the upper respiratory tract
and it is the most common respiratory symptom
worldwide.'*50% of new patients attending primary
health centres related to acute cough and is the major
source of medical consultation.** An acute cough is more
common in children about 4 times than adults and females
are more commonly affected than males.!? According to
epidemiological data, acute cough in a normal individual
has an average 14 days duration.* Acute cough in
children can resolve in 10 days by 50% and in 25 days by
90%. Prolonged cough can affect social, physical, mental
well-being and quality of life.® Acute cough management
represents a major challenge in our day to day medical
practice. The treatment of cough is the treatment of the
cause including avoidance of precipitating factors e.g.,
smoking. If the cause of cough could not be found then
treatment is symptomatic. The drugs used for cough
provide symptomatic relief, though the majority of them
are of no use/benefit except the centrally acting
antitussives which are useful to suppress the useless,
unproductive, troublesome cough. Most of the opioid
analgesics produce antitussive action in non-analgesic
doses i.e., doses below that produce an analgesic effect and
they are the most effective cough suppressants; this leads
to significant side effects and can be fatal
sometimes.’®” Pharyngeal demulcents soothe the throat
and reduce afferent impulses from the inflamed/irritated
pharyngeal mucosa, thus providing symptomatic relief in
dry cough arising from the throat. Expectorants
(mucokinetics) are drugs believed to increase bronchial
secretion or reduce its viscosity, facilitating its removal by
coughing. Sodium and potassium citrate is considered to
extend bronchial secretion by salt-action. Potassium iodide
is secreted by bronchial glands and may irritate the airway
mucosa. Ammonium salts are nauseating-reflexly increase
respiratory secretions. A variety of expectorant
formulations combined with antitussive/antihistaminic are
marked and briskly promoted, but objective evidence of
the efficacy of expectorants is non-conclusive. The US-
FDA has stopped the marketing of all expectorants, except
guaifenesin.*

Patients from the low socioeconomic group have the right-
to-right drug at the right price. The costly drug can increase
the financial burden leads to decrease compliance or even
non-compliance. There was a gross variation in price of
different brands of the same composition present in Indian
market. Expensive drugs increase patient treatment costs
end up with decreased belief in prescription and increase
use of self-medication which can be fatal sometimes.*
Hence, this study was conducted to evaluate rational use
and cost variation analysis among different brands of
antitussive-expectorants available in Indian market.

METHODS

This study was an analytical type study conducted in the
department of pharmacology, all India institute of medical
sciences, Patna (Bihar), India after approval from the
Institutional Ethics committee. The data for the study of
antitussive-expectorants manufactured by different
pharmaceutical companies in India, in the different
strengths were collected by using drug today (January-
April 2021, vol 1) as they are readily available to the
source of drug information and are updated regularly. The
cost of 10 tablets, syrup in one bottle (60 ml and 100 ml)
were calculated. The cost of drugs was also cross-checked
at the pharmacy or retail drug store. The difference in the
maximum and minimum price of same drug formulation
manufactured by different pharmaceutical companies and
percentage variations in prices were calculated. The cost
ratio, calculated as the ratio of the costlier brand to that of
cheapest brand of the same drug, is calculated as follows;

Cost ratio= Price of the costlier brand / Price of the
cheapest brand.

The percentage cost variation of each drug should be
calculated as follows,

Percentage cost variation=[(Maximum cost- minimum
cost)/ minimum cost] x 100.

Inclusion criteria

Drugs belonging to group of antitussive-expectorants only
was included. Dosage forms of antitussive-expectorants
being a tablet, the syrup, drugs belong to branded
manufacturing companies and drugs of same and different
strength were also included.

Exclusion criteria

Antitussive-expectorants drugs in combinations with
another group of drugs and drugs with no price information
were excluded.

Statistical analysis

The data obtained from mentioned sources were analyzed
using Microsoft excel® 2019 software. The price
variations have been expressed in percentages and the
results have been shown in tables, bar and a pie chart.
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RESULTS

The costs of a total of 26 antitussive-expectorant of
different formulations available in 238 brands were
analysed and a substantial variation in cost was observed.
Out of 26 drug formulations studied, 16 (61.53%) belongs
to antitussive, 7 (26.92%) belongs to expectorant and 3
(11.53%) belongs to both antitussive-expectorant
formulation. Percentage cost variation of 13 drug
formulations was more than 100% out of which 3 drug
formulations had more than 200%. The cost ratio was also
observed to be very high, and 13 drug formulations had
this ratio of more than 2. Syrup (100 ml) chlorpheniramine
(2 mg), dextromethorphan (10 mg), phenylephrine (5 mg)
combinations show highest cost ratio and percentage cost
variation as 5.30 and 430.25 respectively, and syrup (100
ml) dextromethorphan (10 mg), guaifenesin (100 mpg),
phenylephrine (25 mg), chlorpheniramine (4 mg)
combinations shows lowest cost ratio and percentage cost
variation as 1.17 and 17.69 respectively. Syrup (60 ml)
phenylephrine (5 mg), chlorpheniramine (2 mpg),
paracetamol (250 mg) combination shows highest cost
ratio and percentage cost variation as 2.22 and 122.22
respectively, and syrup (60 ml) dextromethotphan (7.5
mg), pseudoephdrine (15 mg) combination shows lowest
cost ratio and percentage cost variation as 1.186 and 18.64
respectively. Tab dextromethorphan (10 mg) shows the
highest cost ratio and percentage cost variation as 1.96 and
96.55 respectively, and tab dextromethorphan (20 mg)
shows the lowest cost ratio and percentage cost variation
as 1.60 and 60.00 respectively. Clinicians preferred those
drugs that possessed a cost ratio of less than 2 and
percentage cost variation less than 100. More than 88% of
the preparations were fixed-dose combinations (FDCs).
The majority of the cough and cold preparations had 3-4
constituents. Many preparations contained more than one
constituent of the same pharmacological group. Some
preparations had constituents with opposing action. A
wide variation in the amount of each constituent present
per dose in different formulations was observed.
Rationality assessment of the FDC preparations revealed
that most of the preparations were irrational and had no
documented benefit in the treatment of the common cold.
Auvailability of such a large number of irrational FDCs for
cough and cold requires a serious review of the legal
provisions in India for drug manufacturing and marketing.
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Figure 1: Number of constituents and brand by
pharmaceutical companies.
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Figure 2: Percentage of antitussive expectorants and
their combinations.

Table 1: List of individual constituents in antitussive-
expectorant preparations.

| Groups [
Antitussives Dextromethorphan, codeine
Expectorants Guaifenesin, ammonium chloride
Mucolytics Bromhexine, ambroxol

Salbutamol, levosalbutamol,
terbutaline
Chlorpheniramine,
diphenhydramine
Phenylephrine,

Bronchodilators

Anti-histaminic

Nasal henylpropanolamine

decongestants Phenylpropan '
pseudoephedrine

Others Paracetamol, menthol

Table 2: Cost ratio and percentage cost variation of antitussive-expectorants available in the Indian market.

Drugs/ fixed dose combinations/

Price

Dose (mg)

dosage formulations
Chlorpheniramine + dextromethorphan +

phenylephrine (10 tab) (2+10+5)
Chlorpheniramine + dextromethorphan+
phenylephrine (100 ml syp) (2+10+5)
Chlorpheniramine + dextromethorphan +
phenylephrine (60 ml syp) (2+10+5)
Phenylephrine + chlorpheniramine + (5+2+250)

paracetamol (PCM) (60 ml syp)

variation

3 78.80 48.00 1.625 62.50
19 85.00 16.03 530 430.25
5 55.00 27.00 2.03 103.70
13 60.00 27.00 222 12222
Continued.
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Drugs/ fixed dose combinations/
dosage formulations
Phenylephrine + chlorpheniramine +

Dose (mg)

variation (%

PCM (10 tab) (5+2+500) 5 40.00 24.00 1.66 66.66
a%%b”mtf;;”F%* EUENTFETIZENT) = ST Bar3el (1.25+50+15) 15 7450 2800 266  166.07
Terbutaline + guaifenesin + bromohexine (1.25+50+ 4) 3 4000 250 186  86.04
(10 tab) ' ' ' ' '
Terbutaline + guaifenesin + bromohexine (1.25+50+ 4) 11 96.00 3256 294 19484
(100 ml syp) ' ' ' ' '
Ambroxol + guaifenesin + salbutamol (15+50+1) 7 5800 1733 3346 23467
(100 ml syp) ' ' ' '
Ambroxol + guaifenesin + levosalbutamol (30+50+1) 17 100 5500 181 8181
(100 ml syp) ' ' '
Codeine + chlorpheniramine (100 ml syp)  (10+4) 17 72.00 35.04 2.05 105.47
Dextromethorphan + bromohexine +

ammonium CIE)+ menthol (100 ml syp) (5+4+50+2.5) 13 76.00 30.00 253  153.33
Dextromethorphan + chloepheniramine (10+4) 18 8050 2575 3126 212621
(100 ml syp) ' ' ' '
Dextromethorphan (10 tab) (10) 3 57.00 29.00 196 96.55
Dextromethorphan (10 tab) (20) 3 80.00 50.00 1.60 60.00
Dextromethorphan (100 ml syp) (20) 5 57.00 23.65 241 141.01
Dextromethorphan + guaifenesin +

phenylephrine + chlorpheniramine (100 (10+100+25+4) 5 7050 59.90 117 17.69
ml syp)

Chlorpheniramine + dextromethorphan + (4+10+25) 6 4500 2500 180  80.00
phenylpropanolamine (100 ml syp) ’ ' ' '
Chlorpheniramine + phenylephrine (100 (2+5) 4 8500 3200 2.65 165.62
ml syp) ' ' ' '
ai)xhtgg?;;?;:ﬁ?}ir‘(gop;‘i‘gg‘;phd””e t (7.5+15+25) 5 4250 3582 1186 18.64
Dextromethorphan + phenylephrine +

chlorpheniramine + PCM (100 ml syp) (10+5+2+250) 6 93.03 4880 190 90.63
Dextromethorphan + phenylephrine

chlorpheniramine + PCM 250 mg (60 ml (10+5+2) 7 42.00 32.00 131 31.25
syp)

Ambroxol + terbutaline + guaifenesin + (15+1.25+15+2) 2 8180 3150 259 159,68
menthol (100 ml syp) ' ' ' ' ‘
Terbutaline + bromohexine + guaifenesin (1.25+2450425) 14 9200 39.00 235 135.89
menthol (100 ml syp) ' ’ ‘ ' ‘ ‘
Dextromethorphan + guaifenesin +

chlorpheniramine + ammonium chloride (10+100+4+60) 4 4950 39.00 1.26 26.92
(100 ml syp)

Dextromethorphan + guaifenesin +

chlorpheniramine + ammonium chloride  (10+100+4+60) 4 39.90 20.00 1.995 99.50

(60 ml syp)

DISCUSSION

The results of our study show that there is a number of
formulations available in the Indian market to treat cold
and cough. More than 88% are FDCs and the maximum of
such FDCs are irrational. This is despite the well-known
fact that there is not a single product that will prevent, cure,
or even shorten the course of the common cold.'®?°
Antitussive should be prescribed for patients having dry
cough and expectorants having productive cough. There is
no uniformity in a combination of the formulation. These

are frequently sold as over the counter medication, so there
is ample chance of irrational use as cough formulations.
Dry cough patients may get expectorant and productive
cough patients’ antitussive and vice-versa. Moreover,
there is an irrational combination of both antitussive and
expectorant in the same formulations. A Cochrane review
found codeine, antihistamines, and antihistamine
decongestant combination to be no more effective than a
placebo.?r No studies of expectorants that met their
inclusion criteria were found. The review concluded that
the evidence for the effectiveness of over-the-counter
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cough medicines is weak. In another review, there was
little valid evidence for the efficacy of antihistamines in
the common cold.??> In addition, it was stated that
antihistamines may be harmful. A recent review panel of
the US FDA on cough and cold medications has concluded
that there is no justification for having more than three
pharmacological groups in one FDC.? In our study, the
number of pharmacological groups in the FDC’s ranged
from 1 to 5. The number of constituents from the same
pharmacological group was present with some
preparations showing more than one expectorant in many
FDC. The efficacy and rationality of more than one
expectorant in one FDC cannot be justified, when the
efficacy and safety of not even a single expectorant has
been recommended.’® If it is desired to increase a
particular action of a drug, it is better to increase its dose
or add another drug belonging to a different class. Many
FDCs had constituents with opposing actions i.e.,
antitussives and expectorants. A great variation in the
amount of the same constituent present per dose in
different drug products for cough and cold was observed.
We calculated the percentage price variation in the amount
per dose available, because of the absence of clear
indications and dosage recommendations for use of these
constituents in cough and cold, no specified dosages are
available that could be kept as standard for comparison.
There is no system of registration of medicine in the Indian
market even when more than 100,000 formulations are
present. Many companies sell one formulation of drugs
under a different name, which leads to greater price
variation and unnecessary imposed severe economic
burden. People in developing countries like India pay more
money on drugs and supplements from their own pockets.
In India, more than 80% of health-related expenses are
carried out by patients themselves, so the price of medicine
is an important factor for a healthy world. Most of the poor
people choose to buy medicine or food or another
necessary item for their survival due to limited resources
available and the high price of medicine.?* Common cold
and cough is prevalent in any part of India due to weather
variation, which needs continuous treatment. The price of
drugs is regulated by the drug price control order 2013
(DPCO).%® Hence, there was a need to pay attention to
controlling the price of various drug formulations
available in the Indian market to decrease the cost of
therapy and increase patient compliance.?® The aim of our
study is to create awareness among the clinician, so that
they should prescribe economical drugs available and
ultimately patient and community will have to bear lesser
money and decrease financial burden.

Limitations

Our study has a few limitations like we considered a
limited number of brands of antitussive -expectorants
drugs as mentioned in drug today even though there are
many other brands available in the market. The prices of
the generic medicines that have been obtained were not
compared with other sources. Hence, similar studies
should be done on a larger scale based on the same

therapeutic class of drugs to overcome these limitations
and give us a better picture of cost variation in the Indian
pharmaceutical market.

CONCLUSION

Along with safety and efficacy, the cost of drugs is also
considered in account for making any drug formulations
and the national list of essential medicines (NLEM),
because it plays a vital role in the health care system in
developing countries like India. At present, the price of a
few drugs is controlled by the government under the drug
price control order (DPCO). The clinicians should always
make a balance between patient clinical conditions and
socio-economic status while prescribing a drug. It is time
to think and create awareness about price variation of
drugs among the public, consumers, health care payers,
health care providers, government, policymakers and even
pharmaceuticals for action taken to improve to cut down
the economic burden on patients and also because of the
health care system.
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