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Abstract

The Indian pharmaceutical industry produces drugs on a large scale and standing on 3" rank bases on the scale of production.
Due to this huge scale of production they produce all of the drugs and there are many brands of the same drugs. These brands are
having competition between them so cost variation could be seen.

Aim: The aim of our study is to find out the cost variation among the antidepressant drugs used in the treatment of major
depressive disorder (MDD) that are the tricyclic antidepressants (TCAs), selective serotonin reuptake inhibitors (SSRISs),
monoamine oxidase inhibitors (MAOIs), the serotonin—norepinephrine reuptake inhibitors (SNRIs).

Materials and Method: The anti-depressant drugs that are manufactured by various Indian pharmaceutical industries are
analyzed in that study. The data was collected by the authors from “Current Index of Medical Specialties” (CIMS) online edition,
www.drugs.com and Mobile Application of National Pharma Pricing.

Results: There are 15 anti-depressant drugs with 63 formulations are available in the marked of India with 1173 brands. Among
all the antidepressant drugs, the highest cost ratio and percentage cost variation was found for the fluvoxamine 100 mg followed
by amitriptyline 50 mg Nortriptyline 20 mg and clomipramine 75 mg. The highest numbers of brands are for escitalopram 10 mg
followed by Sertraline 50 mg and Paroxetine 37.5 mg.

Conclusion: It is concluded that there is very high cost variation among the marked preparations of antidepressant drugs used to
treat Major depressive disorder (MDD).

Keywords: Major Depressive Disorder (MDD), Tricyclic antidepressants (TCAs), Selective serotonin reuptake inhibitors
(SSRIs), monoamine oxidase inhibitors (MAOIs), The serotonin—norepinephrine reuptake inhibitors (SNRIs), Cost ratio,

Percentage cost variation.

Introduction

There are many pharmaceutical industries in India.
The pharmaceutical industries of India are on 3™ rank
on the bases of volume and on the 14™ rank according
to the value. With this large scale of production these
industries manufactures all of the drugs and different
brands of the same drugs are available in market.*
These brands come with competition with each other.
So, they are having variety of cost variation among the
marketed preparation of drugs.

This study has done to analyze the cost variation of
the marketed brands of four groups or class of
Antidepressant drugs that are used in the treatment of
major depressive disorder (MDD) that are tricyclic
antidepressants (TCASs), selective serotonin reuptake
inhibitors  (SSRIs), monoamine oxidase inhibitors
(MAQOIs), serotonin—norepinephrine reuptake inhibitors
(SNRIs). In these classes of antidepressant drugs wide
range of cost variation is detected in the marketed
brands.

Major depressive disorder (MDD), which also
referred as depression is a disorder of brain that is
characterized when a person is having low mood since
at least two weeks and that is present over most of the
situations.* It is mostly shown by a lost or less interest
in enjoyable and playful activities, low self-esteem and
sometime sudden pain without any reason. People can

sometimes hear or see the false things that aren’t even
there. The periodic condition of the depression could
also be seen in some people who are separated by years
but they are normal and other than these people show
symptoms every time.® MDD can affect a person’s life
negatively by interfering personal, school, work as well
as habits of eating, general health and also sleeping
problems. In the adult’s death 2-7% of the deaths are
due to MDD leading to suicide and more than 60% of
the people that died by suicide also had some kind of
depression or mood disorder.*?

The cause of the MDD is not only based of few
factors instead it is a combination of environmental,
genetic and psychological factors. Risk factors of MDD
includes big life changes, family history related to
depression, some medications, chronic problems related
to health and drug addiction or substance abuse.
Genetic changes appear to be the major risk factor that
is around 41-42%. The diagnosis of MDD is done on
the basis of experience of person and examination of
mental status. There is no a laboratory investigation or
tests that can be used to diagnose MDD but some of the
testing can be done to find out some of the physical
conditions that can leads to similar symptoms. MDD
should be surely differentiated from sadness because
sadness is a normal part of everyone’s life and is not
severe.! The United States Preventive Services Task
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Force (USPSTF) had set some screening tests for MDD
among the age of 12 years but a cochrane review
estimated that the daily screening by using
questionnaires is not that much effective in detection
and treatment of MDD. A person with depression
usually exhibits a low mood which relates to all parts of
life and an insufficiency of enjoyable experiences.’
Depressed people may get inappropriate regret,
hopelessness, worthlessness, helplessness and self
hatred. In critical condition patient can also have
episodes and symptoms of psychosis which includes
hallucinations, delusions.*?> The patients can also have
poor concentration and memory problems, reduced sex
drive, withdrawal or not like any social situations and
activities, irritability and suicidal thoughts. Insomnia is
most common in MDD’s patient that is in a typical
pattern as a person will wake up very early in the
morning and could not sleep after that. On other hand
hyperinsomnia can also occur.?

Antidepressants are the medication used to treat
MDD and some other conditions that includes anxiety
disorders, dysthmia, obsessive-compulsive disorder,
neuropathic pain, eating disorders, sleep disorders etc.®
Antidepressants can be given alone or in combination
with other drug. The most important classes of
antidepressants are the tricyclic antidepressants (TCAS),
selective serotonin reuptake inhibitors (SSRIs),
monoamine oxidase inhibitors (MAOISs), the serotonin—
norepinephrine reuptake inhibitors (SNRIs), tetracyclic
antidepressants (TeCAs), noradrenergic and specific
serotonergic antidepressant (NaSSAs) and reversible
inhibitors of monoamine oxidase A (RIMAs).*> Among
these classes of antidepressants the TCAs, SSRIs,
SNRIs and MAOQIs are basically used in MDD.

The TCAs are the medications that can be used
basically in mood disorders such as clinical depression,
Attention-deficit hyperactivity disorder and chronic
pain etc.? The discovery of TCAs had done in 1950 and
after the structure of TCAs that includes 3 atom rings it
was given the name of tricyclics. Examples of TCAs
are  amitriptyline, clomipramine, amoxapine,
imipramine nortriptyline anddoxepin. The SSRIs are
the class of drugs that are majorly used in the treatment
of MDD. They work by increasing the extracellular
level of the neurotransmitter serotonin in the syneptic
cleft that will be available to bind to the postsynaptic
receptor. Examples of SSRIs are escitalopram,
fluvoxamine, paroxetine, sertraline, fluoxetine and
citalopram.® MAOIs are the group of medication that
works by inhibiting the action of Monoamine oxidase
enzymes that are monoamine oxidase A (MAO-A) and
monoamine oxidase B (MAO-B). Examples of MAOIs
are  phenelzine, isocarboxazid, selegiline and
tranylcypromine.'® SNRIs are the drugs that specifically
inhibit the reuptake of serotonin and norepinephrine.
Examples of SNRIs are duloxetine, desvenlafaxine and
venlafaxine.X

Materials and Method
The cost variation of antidepressant medications to

treat the MDD manufactured by various pharmaceutical

industries of India was analyzed.

In this Study, authors used “Current Index of
Medical Specialties” (CIMS) online edition, Drugs.com
and Mobile Application of National Pharma Pricing to
analyze the cost variation between the marketed brands.
Inclusion Criteria:

1. Antidepressant drugs that are available as such or
having its own individual preparations were taken.

2. The marked preparations that are manufactured by
the Indian pharmaceutical industries were taken

3. Antidepressant drugs having all the information
regarding them like brand name, cost,
formulations, and strength were taken.

4. Only oral formulations of the antidepressant drugs
were taken i.e. tablet or capsule.

5. The stripes of 10 drugs were taken for the
calculation of the cost.

Exclusion Criteria:

1. Antidepressant drugs
formulation are excluded.

2. Antidepressant drugs which are prepared by the
same industry are excluded.

3. Acid lowering drugs which are only produced by
one industry.

4. Antidepressant drugs that are available as an
combination with other drugs are also excluded.

5. Antidepressant drugs which are having improper
information regarding Brand name, formulation,
cost and strength are excluded.

In this study, the calculation of cost ration is done
by dividing the maximum cost of the drug by minimum
cost of the drug. The calculation of Cost percentage
variation was done by using the following formula:
Cost variation (%) = Max. cost - Min. Cost x 100
Min. cost

other than the oral

Result

There are 15 drugs with 63 formulations are
available in the marked of India with 1173 brands
manufactured by various pharmaceutical industries.
After this study it is found that there is a wide variation
of cost among the various brands of antidepressant
drugs available in the market and the number of brands
is more in number.

Among all the antidepressant drugs, the highest
cost ratio and percentage cost variation was found for
the fluvoxamine 100 mg that is 1:12.274and
1127.495followed by amitriptyline 50 mg [1:5.558and
455.813], Nortriptyline 20 mg [1:5.558and 458.823]
and clomipramine 75 mg [1:4.142 and 314.285]. The
highest number of brands are of escitalopram 10 mg
[98] followed by Sertraline 50 mg [63] and Paroxetine
37.5 mg [56]. (Table 1)
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Table 1
S. Drug Name No. of | Dosage | Strength Minimum Maximum Cost Percentage
no. Brands form Cost in Indian | Costin Indian | Ratio | costvariation
Rupees (INR) | Rupees (INR) (%)
1 amitriptyline 46 Tablet 10 mg 11.9 45 3.781 278.151
50 Tablet 25mg 14.81 44.1 2.977 197.771
21 Tablet 50 mg 215 1195 5.558 455.813
24 Tablet 75 mg 28.85 54.92 1.903 90.363
2. Amoxapine 5 Tablet 50 mg 38.76 99 2.554 155.417
6 Tablet 100 mg 72.57 136.02 1.874 87.432
3. Clomipramine 8 Tablet 10 mg 16.6 24.47 1.474 47.409
16 Tablet 25 mg 20.02 54.08 2.701 170.129
15 Tablet 50 mg 60.06 109 1.814 81.485
14 Tablet 75 mg 35 145 4.142 314.285
4, doxepine 5 Capsule 10 mg 14.28 495 3.466 246.638
6 Capsule 25mg 24 80.5 3.354 235.416
5 Tablet 25 mg 30 75 25 150
4 Capsule 75 mg 60 116 1.933 93.33
5. Imipramine 7 Tablet 50 mg 16.4 48.28 2.943 194.39
4 Capsule 75 mg 27.7 475 1.714 71.48
6. Nortriptyline 13 Tablet 25 mg 17 95 5.558 458.823
3 Tablet 50 mg 30.75 60 1.951 95.121
3 Tablet 75 mg 425 90 2.117 111.964
7. Escitalopram 92 Tablet 5mg 26 69.9 2.688 168.846
98 Tablet 10 mg 49.47 95.98 1.94 94.016
69 Tablet 20 mg 76.18 146 1.916 91.651
8. Fluvoxamine 25 Tablet 50 mg 13 125 9.615 861.538
19 Tablet 100 mg 18.33 225 12.274 1127.495
9. Paroxetine 29 Tablet 12.5mg 75 109 1.453 45.333
36 Tablet 25 mg 118 143 1.211 21.186
56 Tablet 37.5mg 132 190 1.439 43.939
10. | Sertraline 43 Tablet 25 mg 17 324 1.905 90.588
63 Tablet 50 mg 25 45 1.8 80
33 Tablet 100 mg 44 89.6 2.036 103.636
11. | Fluoxetine 17 Tablet 10 mg 21 30 1.428 42.857
23 Tablet 20 mg 26.85 52.8 1.966 96.648
12. | Citalopram 8 Tablet 5mg 30.6 44.63 1.458 45.849
32 Tablet 20 mg 375 124.74 3.326 232.64
16 Tablet 40 mg 47.38 118 2.49 149.05
13. | Venlafaxine 5 Tablet 25 mg 12.82 29.4 2.293 129.329
17 Tablet 37.5mg 20.96 51.47 2.455 145.562
7 Capsule | 37.5mg 19.48 52 2.669 166.94
20 Tablet 75 mg 38.2 100.93 2.642 164.214
8 Capsule 75 mg 38 76 2 100
16 Tablet 150 mg 81.9 130 1.587 58.73
12 Capsule | 150 mg 85 136 1.6 60
14. | Desvenlafaxine 36 Tablet 50 mg 74.28 131.39 1.768 76.884
30 Tablet 100 mg 129 238.37 1.847 109.37
15. | Duloxetine 15 Capsule 20 mg 38.5 83 2.155 115.584
25 Tablet 20 mg 42.72 80.93 1.894 89.422
13 Capsule 30 mg 52.87 123 2.326 132.646
21 Tablet 30 mg 62.18 122.87 1.976 97.603
10 Capsule 40 mg 39.59 127 3.207 220.788
9 Tablet 40 mg 87 142.8 1.641 64.137
7 Capsule 60 mg 110 170 1.545 54.545
8 Tablet 60 mg 102.86 186 1.808 80.828
Conclusion Indian market. This variation could be minimized by

After conducting this study analysis we concluded
that there is lots of variations
existence of many brands of antidepressant drugs in

interm of cost and

using the prescribe drugs with generic name not by the
particular name. Also this will be suitable economically
by selecting brands of drugs having low maximum
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retail price (MRP) by the pharmacist. This study is
useful pharmacoeconomic measure that could help to
reduce the cost of illness to patients.
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