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Abstract

Background Treatment cost and high prevalence of Poly Cystic Ovarian Syndrome (PCOS) is a very challenging issue
globally. Due to this reason; current study was conducted to determine pharmaco-economy of conventional and
non-conventional treatments for the management of PCOS.

Methods Prospective Cross-Sectional study was conducted in the metropolitan city of Karachi from January —
December 2019. Primary data of 200 PCOS patients were collected from different hospitals and clinics. An instrument
was used to collect data pertaining to the direct and indirect cost associated with the disease management. Collected
data was analyzed by the tools for cost analysis and software called Statistical Package of Social Sciences (SPSS) - 22.

Results In Cost Minimization Analysis (CMA); Allopathic treatment [Mean cost/month: PKR:4479.32+350.95
(USD:27.46 +2.15)], Herbal treatment [Mean cost/month: PKR:1527.78 +78.15 (USD:9.37 +£0.48)], Combination
treatment [Mean cost/month: PKR:2803.09 +654.22 (USD:17.18 £4.01)], and Homoeopathic treatment [Mean cost/
month: PKR:976.95+46.19 (USD:5.99 +0.28)]. Incremental cost/month for Allopathic treatment is 358%, Herbal
treatment is 569%, Combination treatment is 187%. In Cost Effectiveness Analysis (CEA); Allopathic treatment
(Incremental cost-effectiveness ratio/month: 1334.24), Herbal treatment (Incremental cost-effectiveness ratio/
month: 936.41), Combination treatment (Incremental cost-effectiveness ratio/month: 1017.09). Due to lowest cost of
Homeopathic treatment, cost of Homeopathic treatment was considered as a threshold value. In-direct cost/month
of Allopathic treatment is PKR:593.33 +24.00 (USD:3.64 +0.15), Herbal treatment is PKR:307.84 £ 26.69 (USD:1.89+0.16),
Combination treatment is PKR:409.09 +45.63 (USD:2.51 +0.28) and Homoeopathic treatment is PKR:300.00+26.39
(USD:1.84+0.16).

Conclusion The most cost-effective is treatment is Homeopathic; Herbal treatment is second most cost-effective

option for the treatment of PCOS. Lowest direct and indirect costs and short treatment duration collaboratively lessen
the %incremental cost per year and incremental cost effectiveness ratio per year.

Keywords Poly Cystic Ovarian Syndrome, Cost minimization analysis, Cost effectiveness analysis, Direct cost, Indirect
cost, Incremental cost effectiveness ratio

*Correspondence:

Sheikh Abdul Khalig

sheikh1974@gmail.com

'Department of Pharmacognosy, Faculty of Pharmacy and
Pharmaceutical Sciences, University of Karachi, Karachi 75270, Pakistan
’Department of Pharmacy Practice & Pharmaceutics, Faculty of Pharmacy,
Hamdard University, Karachi 74600, Pakistan

3College of Pharmacy, Western University of Health Sciences, Pomona,
CA 91766, USA

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12962-024-00569-6&domain=pdf&date_stamp=2024-9-4

Masroor et al. Cost Effectiveness and Resource Allocation

Background

The Polycystic Ovarian Syndrome (PCOS) is one of the
common female disorders; complications pertaining to
PCOS are reproductive, metabolic, or psychological dis-
orders. Prevalence rate of PCOS in different age group of
women have been quantitatively measured in the range of
2.2-22.5% globally [1]. Due to high prevalence of PCOS,
it is expected that the cost of treatment would be very
high. According to one of the literature; the healthcare
cost of treatment of PCOS in U.K (United Kingdom) is
approximately 237 million GBP (British Pounds) in 2014,
which is expected to rise in upcoming years [2]. Average
cost per year per patient is in a range of 723-950 GBP
for the duration of around 25 years follow up [2]. Highest
cost burden is due to management of type-II diabetes in
PCOS patients [3].

Oral contraceptives, metformin and ovulation induc-
tion drugs have been commonly prescribed as a phar-
macological agents for the management of PCOS [4].
Complementary and alternative medicine (CAM) sys-
tem of treatments have gained substantial recognition
by advanced research studies [5]. Herbal medicines and
Homeopathic medicines are listed as the top of the CAM
therapies [6]. PCOS is believed to be a complex disor-
der that significantly compromises the quality of life and
thereby increasing the healthcare burden [7]. Accord-
ing to another estimate, the economic burden of PCOS
is about 8 billion USD annually in 2020 [8]. Healthcare
decision-makers should develop policies and prioritize
possible interventions for the management of PCOS [9].

Utilization of CAM has substantially increased from
25 to 50% [10]. In Pakistan, approximately half of the
population prefers to use CAM for treating different ail-
ments. Homeopathy, Herbal and combination therapies
are the most preferred modes of alternative treatments
[11]. Specifically, women use CAM commonly for many
gynecological problems [12]. However, sound data is not
available regarding cost-effectiveness and duration of
treatment of CAM. Some published evidences of phar-
maco-economics exists for the Allopathic medicines;
yet there is a lack of such research studies on Alternative
medicines [13] especially for PCOS. By considering all
these scenarios, current study was conducted to compare
Pharmaco-economics of PCOS with conventional and
unconventional treatment options.

Methods

Study design and duration

Observational, cross-sectional study was conducted in
the metropolitan city Karachi, Pakistan from January
2019 to December 2019.
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Place of study

Outpatient clinics at multiple centers, hospitals, private
Homeopathic Clinic and Matabs of Herbal medicine
practitioners (Hakeems).

Sample size

Precision analysis technique was used to calculate the
number of participants in the study [14]. Minimum sam-
ple size of study was 198 patients. Two hundred (N=200)
patients with PCOS were recruited and interviewed.

Primary data collection

A specially designed, validated and structured instru-
ment entitled “Comparative Effectiveness of Treatments
for PCOS” (CET-PCOS) was used to collect the data [5].
Inform consent was taken from each patient before col-
lection of data.

Inclusion criteria

Women that have been diagnosed with PCOS, in the age
group of 18—45 years. Participants must meet the Rot-
terdam diagnostic criteria of PCOS [15], which defines
PCOS by the presence of any two or all the three clinical
features i.e. oligo/amenorrhea, hyperandrogenism and
polycystic ovaries on ultrasound.

Exclusion Criteria

Females were excluded if not met Rotterdam diagnostic
criteria, suspects of PCOS, pregnant and breastfeeding
PCOS patients, patients on weight-loss medications.

Ethical approval

The Institutional Bio-Ethical Committee (IBC) of Univer-
sity of Karachi approved the study design and methods
(Reference Number: IBC-KU 50). Study is also approved
by Advanced Studies & Research Board, University of
Karachi (Reference Number: ASRB/No./04164/Pharm.).
Prior to initiating the survey, a written informed con-
sent was obtained from each patient after explaining the
research and its objectives. All researchers ensured the
maintenance of patient data confidentiality in compliance
with the Declaration of Helsinki [16].

Comparative effectiveness of treatments for PCOS
instrument

A 40-items instrument entitled “Comparative Effective-
ness of Treatments for PCOS” (CET-PCOS) was devel-
oped in which conventional and alternative therapies
were compared in terms of patient’s satisfaction and the
total cost of therapy. A detailed section of questionnaire
was based on patient’s chosen system of treatment, num-
ber and cost of physician’s visits, duration of treatment,
cost of medicines and outcome measures of these respec-
tive treatments.
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Table 1 Cost minimization analysis (CMA) Table 4 Descriptive statistics herbal Tx**
Tx Type Mean Cost/month (PKR) % Incre- Costs N PKR* PKR*
mental Mean Cost  Std. Error
Cost/ Cost of Medicine/Month 51 80817 +62.59
month Cost of Medicine/Year 9698.11 +751.14
Allopathic Tx 447932 358% Cost of Physician Consultation/Month 596.07 +41.15
Homeopathic Tx 976.95 0% Direct Cost of Total Tx**/Month 1527.78 +78.15
Herbal Tx 1527.78 56% Direct Cost of Total Tx**/Year 1833341 +937.84
Combination Tx 2803.09 187% In-Direct Cost/Physician Visit 307.84 +26.69
*PKR=Pakistani Rupees, **Tx=Treatment
Table 2 Cost effectiveness analysis (CEA)
TxType Mean Dura-  Mean Cost Differ-  ICER*/ Table 5 Descriptive statistics Combination Tx**
tion of Tx Cost/ ences/month month Costs N PKR* PKR*
(Years) month (PKR) Mean Cost  Std. Error
PKR
- ( ) Cost of Medicine/Month 11 1866.72 +651.59
Allopathic Tx 263 4479.32 350237 1334.24 n
. Cost of Medicine/Year 22400.72 +7819.13
HomeopathicTx  0.72 976.95 0.00 0.00 l )
Cost of Physician Consultation/Month 690.90 +99.50
Herbal Tx 0.59 1527.78 550.83 93641 .
o Direct Cost of Total Tx**/Month 2803.09 +654.22
CombinationTx  1.80 2803.09 1826.14 1017.09 .
Direct Cost of Total Tx**/Year 33637.09 +7850.73
In-Direct Cost/Physician Visit 409.09 +4563
Table 3 Descriptive statistics homeopathic Tx** *PKR=Pakistani Rupees, **Tx=Treatment
Costs N PKR* PKR*
Mean Cost  Std. Error Table 6 D it tatisti I thic T
Cost of Medicine/Month 42 27457 +37.62 Ca te €sCriptive statistics aflopa N‘C >:7’KR* PKR*
. osts
e DT
+
D‘?St Oc ys'??“ loT”SU/,t\jt‘O”h ont o oo Cost of Medicine/Month 9% 180296 +346.08
*% +
D{rect Cost ofTOEaI TX o ont 198-03 - - 14'20 - Cost of Medicine/Year 21635.62 +4153.02
*% +
| w;_ct Oz © /F?ha : X \fa_r 300 OO‘ - -6 39’ Cost of Physician Consultation/Month 803.03 +3311
- +
n-Direct CosyPhysician Visit ' =2 Direct Cost of Total Tx**/Month 4479.32 +35095
*PKR=Pakistani Rupees, **Tx=Treatment i
Direct Cost of Total Tx**/Year 53751.87 +4211.42
In-Direct Cost/Physician Visit 593.33 +24.00

Data analysis

To calculate the ultimate economic outcomes of all thera-
pies in terms of direct and indirect cost and healthcare
effects, the cost minimization analysis (CMA) and cost
effectiveness analysis (CEA) were performed. CMA is a
method of economic evaluation that chooses the least
expensive alternative while the CEA is an important tool
that compares interventions along with two separate
dimensions; costs and effectiveness [17]. Statistical Pack-
age for Social Sciences (SPSS version 22) was employed
for data processing and statistical analysis of the mean
and standard error of direct cost (cost of medicine+ phy-
sician consultation fee) and the mean and standard error
of indirect cost of treatment (travelling fee). Two way
sensitivity analyses was done by keeping 5% discount rate
to enhance the strength of cost effectiveness analyses.

Results

Cost minimization analysis (CMA) computed the mean
cost and % incremental cost per month (Table-1). Cost
effectiveness analysis (CEA) calculated the mean cost
and incremental cost effectiveness ratio (ICER) per
month and revealed that most economic treatment is

*PKR=Pakistani Rupees, **Tx=Treatment

Homeopathic, which is then followed by the Herbal,
Combination, and Allopathic (Table-2).

Mean direct cost of Homeopathic (Table-3) and Herbal
treatments (Table-4) were found less than 20,000 PKR
(122.61 USD) [18] annually compared to Combination
(Table-5) and Allopathic treatments (Table-6). Mean
indirect cost per physician per visit of Homeopathic,
Herbal and Combination treatments were found less
than 500 PKR (3.07 USD) except Allopathic treatment
[18]. Annual expenses on medicines were found highest
in Combination and Allopathic treatments i.e. 22400.72
PKR (137.33 USD) [18] and 21635.62 PKR (132.64 USD)
[18] respectively.

The most frequently prescribed medications in
Allopathic medicine are metformin (56%), metfor-
min+spironolactone (21%), metformin+orlistat (5%),
atenolol+metformin (4%) and metformin+Iletrozole
(2%) and letrozole+spironolactone (2%). In Homeo-
pathic medicine the order of frequency were bioplasgen
15 (12%), sepia+thuja (10%), pulsatilla+thuja (10%),
sepia (7%), pulsatilla (7%), calcarea carb+pulsatilla (7%),
calcarea carb+thuja (7%), pulsatilla+sepia (5%), natrum
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mur+pulsatilla (5%), graphite+thuja (5%). Similarly
in Herbal medicine the order of frequency was mas-
turin (14%), masturin+suparipak (10%), vitex (10%,
Khatooni (6%), khatoni+majun muhazzil (6%), majun
dabeed-ul-ward+masturin ~ (6%),  masturin+majun
muhazzil (6%), khatoni_suparipak (4%) and majun
muqul+masturin+sharbat folad (4%). Some patients
were prescribed combination of medicines from herbal,
homeopathic and herbal systems. More than half (55%)
patients were prescribed combination medicine of Allo-
pathic+Herbal; while 27% Allopathic+Homeopathic and
18% Herbal + Homeopathic.
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Sensitivity analysis (Figure-1) of ICER in cost-effective-
ness and decision tree are further validate the findings
(Figure-2).

Discussion

It is a bleak reality that many patients belong to low
socioeconomic class or patients living in poverty seek
additional complementary medicine for treatments of
their diseases [19, 20]. The cost effectiveness of alterna-
tive treatment and its reimbursement by health insur-
ance companies are part of ongoing debates. Pakistan
is a country, where the poverty rate is very high due to
the high inflation rate ie. 10.58% (5.5% increase from
2018) [21] and lower GDP (Gross Domestic Product) per
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capita (1,285 USD) [22]. Decline of Pakistani currency
was noted by 13.33% since 2018 [18]. Moreover, PCOS
has history of augmentation of economic burden of dis-
ease since past years [8]. For evaluation of cost for treat-
ment, there are many tools used in Pharmacoeconomics
such as; cost minimization analysis, cost benefit analysis,
cost effectiveness analysis, cost utility analysis, and bud-
get impact analysis [17].

Cost-minimization analysis (CMA) is a method of eco-
nomic evaluation that chooses the least expensive alter-
native while the cost-effectiveness analysis (CEA) is an
important tool that compares interventions along with
two separate dimensions; costs and effectiveness [17].
In cost minimization analysis, the expenditure on PCOS
treatment calculated in terms of incremental cost per
month. The incremental cost per month of Allopathic,
Herbal and combination treatment were found 358%,
56% and 187% respectively; higher than Homeopathic
treatment. In the cost effectiveness analysis, the Homeo-
pathic ICER (Incremental Cost-Effectiveness Ratio) per
month value is considered as a standard or threshold
value and compared with the ICER values of other treat-
ments to determine whether these interventions are cost-
effective [23]. The substantially higher values of ICER
per month of Allopathic, Herbal and combination treat-
ments are PKR: 1334.24 (USD: 8.18), PKR: 936.41 (USD:
5.74) and PKR: 1017.09 (USD: 6.24) respectively [18];
which demonstrates, they are less cost effective than the
Homeopathic treatment. Contrary to findings of current
study, mixed type of literature is available about economy
of Homoeopathic system. Some economic evaluations
have shown homeopathy is a more expensive treatment
system [24]; yet there are also many studies support-
ing the evidences that Homeopathy offers a cost-saving
alternative treatment [25]. The 2-way sensitivity analy-
sis revealed in current study that Homeopathy is most
cost-effective compare to Allopathic and other systems
of treatment after adjusting the 5% discount rate. The
decision tree was further validated this finding. In a ret-
rospective observational study conducted on patients
suffering from chronic respiratory disease, the costs for
Homeopathic therapy were found significantly (42.4%)
lower than the conventional pharmacological therapy
[26]. Another study revealed, the treatment with the
Homeopathic was found overall 35% less cost than Allo-
pathic treatment [27]. Herbal treatment with values of
56% incremental cost and ICER PKR: 936.41 (USD: 5.74)
per month does not justify cost-effectiveness among
compared treatments; however, still it is 1.42 times
cheaper than the conventional mode of treatments. Nev-
ertheless; Ahmed et al. performed few extensive phar-
macoeconomic studies and compared the Herbal and
conventional mode of treatments for common ailments
like common cold, depression and trauma; his conclusion
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is that the herbal treatment is a cost-effective therapy [9,
28]. Regarding frequency of prescription of patients, 27%
taken combination of Allopathic and Homeopathic treat-
ments, 55% combination of Allopathic and Herbal treat-
ments, 18% combination of Herbal and Homeopathic
treatments. The combination treatment’s larger value of
incremental cost and ICER were making it more expen-
sive treatment than Homeopathic and Herbal therapies
but less costly than Allopathic treatment. (Table-1-2)

The mean direct cost of any therapy has eminent
effect on the total treatment cost [29]. Due to this rea-
son current study found that per year mean direct cost
of Allopathic treatment is PKR:53751.87+4211.42
(USD:329.52+25.82); which was  higher than
Homeopathic, Herbal and combination therapies
ie. PKR:19803.42+£1420.56 (USD:121.40£8.71),
PKR:18333.41+£937.84 (USD:112.39+5.75),
PKR:33637.09+£7850.73 (USD:206.21+48.12) respec-
tively [18]. As a major constituent of direct cost, the cost
of medicine takes an oversized proportion of the NHS
(National Health Services) budget [30]. It’s a general per-
ception that the medicines alone accounts for at least
10% of expenses [9]. The study found that the annual
cost burden for combination medications is highest i.e.
PKR:22400.72+7819.13 (USD: 137.33+47.93), while such
burden is lowest with Homeopathic treatment i.e. PKR:
4889.14+407.77 (USD:29.97%2.50). Mean cost of Allo-
pathic medicines per month i.e. PKR:1802.96+346.08
(USD:11.05+2.12) seems to be greatly influenced by
most commonly prescribed drug metformin. Main drugs
which cost in Allopathic therapy includes; metformin,
combined oral contraceptive pills (COCPs), spirono-
lactone, clomiphene citrate, antiandrogens, aromatase
inhibitors and local treatments for hirsutism and acne
[31]. Metformin has been used by 56% of Allopathic
enrolled patients. Spironolactone is not a cheap medi-
cine but prescribed commonly for hirsutism [32]. Despite
such findings that more than half of the Allopathic
enrolled patients are on Metformin which is a low-priced
and easily affordable medicine; ICER per month/year of
Allopathic treatment is noticeably highest than the other
treatments. However, in the field of economical evalua-
tion of any treatment there are possibilities that medi-
cine can be costlier but provide more utility to a patient
with a certain disease [9]. In Homeopathic; 12% of PCOS
patients used Bioplasgen-15, 7% used Pulsatilla praten-
sis, 7% used Sepia officinalis, 2% used Natrum muriati-
cum and 2% used Thuja occidentalis alone. 70% patients
used the combination of two or more of the Homeo-
pathic medicines. Dewan et al., also mentioned fre-
quent use of above-mentioned Homeopathic medicines
[31]. Mean cost of Homeopathic medicines per month
is PKR:274.574+37.62 (USD:1.68+0.23), which is fairly
lower than the mean cost of Herbal medicines as well as
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Allopathic or conventional medicines. Rossi et al. and
Colas et al. stated that the Homeopathic prescriptions
are two times less costly than the conventional medicines
[30].

In Herbal system of medicine; several herbs can be
used individually or in combination to relieve risk fac-
tors associated with PCOS. Few herbs when given in a
combination produced a synergistic effect. The phar-
macological action is seen more in combination than as
single entity [33]. In this survey; Herbal products or com-
bination of herbs are Femirin syrup, Herbal tea, Khatooni
syrup, Majoon Dabeed-ul-Ward, Majun muhazzil, Majun
mugqil, Marhaba anti acne herbal cream, Masturin, Men-
sofar, Safi syrup, Sharbat folad, Suparipak. Only three of
the Herbal products have single herb ingredient such as
Ovuline capsules, Macca root capsules and Vitex cap-
sules. 64% of patients received treatment with combina-
tion of herbal products. The potential benefits of Herbal
medicines lie in their efficacy and relatively low costs
[34]. Mean cost of Herbal medicine per month was found
PKR:808.17+62.59 (USD:4.95+0.38); which is lower than
Allopathic treatment but higher than Homeopathic treat-
ment. In combination therapy; the cost of medicines were
found higher i.e. PKR:1866.721+651.59 (USD:11.44.+3.99)
than all other therapies including Allopathic but inter-
estingly the ICER per month/year is lower than Allo-
pathic treatment; which is a usual finding of another
pharmaco-economic study [9]. Another constituent of
mean direct cost is the physician consultation. The mean
cost of physician consultation per month were found
highest in the Allopathic treatment [PKR:803.03£33.11
(USD:4.92+0.20)] and in the Combination treatment
[PKR:690.90£99.50 (USD:4.24+0.61). According to
another literature the consultation fee of alternative
treatment was found higher than general treatment i.e.
EUR:22.68 v/s 27.08 respectively (p<0.0001) [27]. Indi-
rect costs are those that are not directly influencing
the total therapy cost and are hard to be tracked [29].
The indirect cost in current study comprised of travel-
ling cost. It was found that the mean traveling cost of
Allopathic treatment was highest [PKR:593.33+24.00
(USD:3.6410.15)] compared to all other treatments.
(Table-3-6) The duration of treatment also influence the
total cost of treatment and can be used as measure of
performance indicator. The mean duration of treatment
of conventional and unconventional therapies are found
at great difference in this study [35]. In the Herbal ther-
apy, the mean duration of treatment is shortest i.e. 0.59
years while longest duration is pertaining to Allopathic
treatment i.e. 2.63 years (Table-2).
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Conclusion

Lowest direct and indirect costs and short treatment
duration collaboratively lessen the %incremental cost
per year and incremental cost effectiveness ratio per
year. The most cost-effective treatment is Homeopathic;
Herbal treatment is second most cost-effective option
for the treatment of PCOS. Regardless of type of dis-
ease, any intervention that claims to improve health out-
comes often causes a considerable cost to the healthcare
system and to the patients [17]. In many countries, such
economic evidences are increasingly used to regulate
important healthcare decision making [36]. The main
limitation of current study is the difference of number
of participants in each treatment arm; however, study
may provide a base for future studies on the topics of
pharmaco-economics.
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