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Purpose: To investigate and analyse the changing trends in the use of menopausal hormone therapy (MHT) for patients with
menopausal syndrome (MPS) in hospitals in nine Chinese cities from 2019 to 2023 and to provide an evidence base for the rational
clinical use of MHT.

Methods: Data on the use of MHT by patients with menopausal syndrome were collected and a trend analysis was conducted,
including trends in the number of prescriptions, patient age, total prescription amount, average prescription amount, defined daily
doses (DDDs), defined daily cost (DDC), and drug rank ratio (B/A).

Results: From 2019 to 2023, the prescriptions of MPS patient were concentrated in East China and North China, with an average age
of 48.2245.94 years. In a span of five years, the number of prescriptions increased by 86.08%, the total prescription amount increased
by 126.58%, and the average prescription amount increased by 21.76%. The B/A ratios for estradiol/estradiol dydrogesterone and
tibolone were both determined to be 1, thus indicating that the sales amounts and DDDs of these two drugs were in good agreement
and that the drug costs are reasonable.

Conclusion: From 2019 to 2023, the number of MPS patients and the total number of treatment drug prescriptions in nine cities
throughout the country demonstrated an increasing trend. The estradiol/estradiol dydrogesterone and tibolone were the main sex
hormone drugs that were used to treat MPS. The state’s abolition of the drug price addition policy and the organization of centralized
drug procurement in some areas had alleviated the financial burdens on patients to a certain extent.
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Introduction

Menopause syndrome (MPS) refers to a series of clinical symptoms triggered by hormonal fluctuations due to ovarian
function failure in women around the period of menopause.'* During the menopausal transition, approximately 50%—75%
of women typically present with vasomotor symptoms such as hot flashes and night sweats,? while more than 50% develop
genitourinary symptoms. Postmenopausal manifestations potentially emerging 10—15 years after menopause, including
Alzheimer’s disease, obesity, metabolic syndrome, and osteoporosis,* collectively impose severe impacts on women’s
physical and psychological well-being. The average life expectancy for Chinese women has exceeded 80 years, with
projections indicating it will surpass 85 years by 2035. This demographic shift implies that women will spend approxi-
mately one-third of their lifespan in the postmenopausal phase. Improving the quality of life of menopausal women has
been indicated as one of the three major health issues in the 21st century. It is imperative to alleviate symptoms and address

psychological burdens experienced by patients during this critical period.>”
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MHT not only provides rapid and effective relief of menopausal symptoms but also confers long-term health
benefits.® However, in China, there are significant differences in the allocation of medical resources in different
regions, and there are gaps in healthcare knowledge and practices regarding menopausal care among medical

91 social media institutions have various levels of publicity for menopausal treatment,'? patients

professionals,
undergoing treatment are concerned about the side effects of sex hormone therapy and the potential risk of cancer,
in less economically developed regions, self-paying cost are a financial burden for patients (self-paying cost means

that the patient pay the full cost of treatment),'*'*

all of which lead to a low rate of visits by patients with MPS and
a low rate of acceptance of MHT treatment. In developed countries across Europe and North America, the prevalence
of MHT use among the general population is as high as 30-40%. Sex hormone therapy remains the primary approach
for alleviating the most common menopausal symptoms, as supported by extensive clinical evidence.'>'® In contrast,
current research in China predominantly focuses on the prevalence of menopausal syndrome, clinician-patient
awareness dynamics, treatment-related attitudes, and medication adherence.'”'® There is limited data on the real-
world utilization of MHT to patients with MPS in China. To address this gap and provide a basis for policy
management, this study aims to evaluate the trends and patterns of MHT use across nine major cities in China

from 2019 to 2023.

Materials and Methods

Data Sources

The research data originated from the “Hospital Prescription Analysis Cooperation Project” of the Hospital Pharmacy
Committee of the Chinese Pharmaceutical Association. This project is a collaborative effort involving 104 hospitals
across nine cities (Beijing, Shanghai, Guangzhou, Harbin, Shenyang, Chengdu, Hangzhou, Tianjin, and Zhengzhou),
encompassing both urban and rural healthcare institutions. The participating hospitals include 3 primary hospitals,
9 secondary hospitals, and 92 tertiary hospitals. According to the Chinese medical technology level, primary hospitals,
including community health centers and township hospitals, deliver essential medical services directly to local commu-
nities, acting as the closest healthcare providers to residents. Secondary hospitals serve as regional medical facilities
providing comprehensive healthcare to multiple communities. Tertiary hospitals are specialized institutions providing
advanced medical services, often serving patients across provincial or even national regions.'® Additionally, the hospitals
were divided into 14 specialized hospitals and 90 comprehensive hospitals according to their scope of treatment.
Prescription data for 10 working days (40 working days for 4 quarters, 240 working days for 5 years) were randomly
collected from each hospital information system in each quarter. The electronic information on outpatient prescriptions
for 10 working days in each quarter was aggregated and included in the prescription database of the “Hospital
Prescription Analysis Cooperation Project”.

Survey Method

Prescription data of female outpatients diagnoses including “premature ovarian failure” or “premature ovarian insuffi-
ciency” or “ovarian dysfunction” or “menopause” or “POF” or “POI” in the database from January 1, 2019, to
December 31, 2023, were extracted. According to the Stages of Reproductive Aging Workshop +10 (STRAW+10)
criteria, perimenopause begins with the transition period (early transition) and ends 1 year after menopause,”® the
Chinese guidelines point out that symptoms of menopause require vigilance for premature low estrogen condition such as
POL' MHT is not recommended in principle for women over 60 years of age or for those who have been menopausal for
more than 10 years.'® Therefore, this study included a patient population aged 3560 years. The extracted data included
region, time, patient code, department name, reimbursement category, sex, age, original diagnostic drug code, generic
name, trade name, specification, quantity, unit price, usage and dosage, and prescription amount. Missing data, incon-
sistencies, and prescriptions not containing sex hormone medications were excluded from this study. The clinician has
ruled out MHT contraindications before prescribing, and the prescription included in this study does not contain MHT

contraindications.
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Research Indicators and Methods
The ATC/DDD, which was compiled by the Center for Drug Statistics of the World Health Organization (WHO), was
adopted. It classifies drugs based on different tissues or systems, as well as drug treatments, pharmacology, and chemical
properties.”' DDD is a standardized unit of measurement that represents the average value, which refers to the average
daily dose of a drug that is used for the main therapeutic purpose in adults. According to the 2020 edition of the Chinese
Pharmacopeia Guidelines for Clinical Drug Use, data from the WHO website and the provisions of the drug instructions,
the frequency of drug prescriptions, and the amounts of the prescribed drugs are counted according to the generic names
of the drugs. The defined daily doses (DDDs), defined daily cost (DDC), and drug rank ratio (B/A) are subsequently
calculated and analysed.

DDDs is calculated as the annual total prescription dosage/DDD value of the drug, with a higher value indicating
a greater clinical preference for the drug. DDC is calculated as the annual total prescription amount of the drug/DDDs of
the drug, thus indicating the average daily cost of the drug, which represents the price level of the drug. A higher DDC
value corresponds to a higher price of the medicine and a greater financial burden on the patient. B/A = the sales amount
ranking (B) / DDDs ranking (A). B/A value closer to 1 indicates better synchronism between the sales amount and DDDs
of the drug, thus indicating a more reasonable drug costs. Moreover, a higher B/A ratio indicates a lower price, which
corresponds to a higher usage rate; conversely, a lower B/A ratio indicates a higher price, which corresponds to a lower
usage rate.

Statistical Methods

Microsoft Excel 2019 was used to perform the subgroup analysis of MPS patients based on age, city, and drug
classification, among other factors. Statistical analysis focused on the prescription mode of the therapeutic drugs. The
results are expressed as either several cases or percentages (n, %).

Results

Demographic Characteristics of the Patients

The average age of the individuals seeking medical treatment was 48.22+5.94 years, with the age distribution mainly
concentrated in the 4650 years age group (30.07%) and the 51-55 years age group (27.31%), followed by the 4145
years age group (19.13%). The proportions of individuals aged 3540 years and 56—60 years were similar (Figure 1). The
use of MHT in patients of different ages demonstrates specific characteristics. The estradiol/estradiol dydrogesterone was
most frequently prescribed in the 35-50-year-old age group, whereas tibolone was most frequently prescribed in the

= 35-40
m41-45

46-50
= 51-55

= 56-60

51-60-year-old age group (Table 1).

| 30.07%

Figure | Age distribution of patients with menopausal syndrome from 2019 to 2023.
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Table | Age Distribution of Patients with Menopausal Syndrome Using MHT from 2019 to 2023

Large Category Drugs Age Total
35-40 | 41-45 | 46-50 | 51-55 | 56-60
Estrogen single preparations Oral estradiol 1127 1506 2067 1817 674 9726
External estradiol 205 445 812 810 263

Estriol 0 2 2 16 19 39

Conjugated estrogens 55 66 96 168 174 559

Nilestriol | 3 17 23 9 53

Promestriene 49 123 531 1142 1128 2973

Ethinylestradiol 78 18 5 2 0 103

Progestogen single preparations Dydrogesterone 1121 1833 2831 1988 586 8359
Oral progesterone 699 911 1096 551 137 3782

Progesteron injection 54 53 55 6 3
Progesterone suppository 57 41 16 97 6

Megestrol 3 7 7 5 | 23

Norethisterone 4 29 64 30 5 132

Medroxyprogesterone 51 84 103 52 10 300
Estrogen and progestogen compound Estradiol/estradiol dydrogesterone 3191 5180 6720 3670 582 19,343
preparation Estradiol valerate/estradiol 177 413 563 231 39 1423

cyproterone

Estradiol and drospirenone 13 26 53 167 170 429

Drospirenone and ethinylestradiol 79 35 23 9 | 147

Ethinylestradiol and cyproterone 21 20 8 7 3 59

acetate

Selective tissue estrogen activity regulators Tibolone 287 650 2724 5163 2767 11591

Total 7272 | 11,445 | 17,793 | 15,954 | 6577 | 59,04I

The nine cities that were involved in the study belong to six geographical regions in China: East China (Hangzhou,
Shanghai), South China (Guangzhou), Central China (Zhengzhou), North China (Beijing, Tianjin), Southwest China
(Chengdu), and Northeast China (Shenyang, Harbin). The number of sampled hospitals for this study originated from
East China (27), South China (11), Central China (11), North China (22), Southwest China (8), and Northeast China (25).
The distribution of the prescriptions in each region was as follows: East China (38.53%), South China (17.08%), Central
China (4.27%), North China (27.48%), Southwest China (7.67%), and Northeast China (4.97%). The sampled prescrip-
tions were mainly concentrated in East China, followed by North China (Figure 2).

= East China
= North China

27.48%

= South China

4.97%
7.67%

Figure 2 Regional distribution of patients with menopausal syndrome from 2019 to 2023.
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Prescription Patterns of MHT

From 2019 to 2023, there was a total of four major types of MHT prescribed for menopausal syndrome patients in nine cities
throughout the country: estrogen single preparations (oral estradiol, external estradiol, estriol, conjugated estrogens, nilestriol,
promestriene, and ethinylestradiol), progestogen single preparations (dydrogesterone, oral progesterone, progesterone injec-
tion, progesterone suppository, megestrol, norethisterone, and medroxyprogesterone), estrogen and progestogen compound
preparations (estradiol/estradiol dydrogesterone, estradiol valerate/estradiol cyproterone, estradiol and drospirenone, drospir-
enone and ethinylestradiol, and ethinylestradiol and cyproterone acetate), and selective tissue estrogen activity regulators
(tibolone). Among all of the therapeutic drugs, estrogen and progestogen compound preparations were most frequently
prescribed (36.25%), followed by estrogen single preparations (22.79%), progestogen single preparations (21.33%), selective
tissue estrogen activity regulators (19.63%). The estradiol/estradiol dydrogesterone, tibolone, estradiol, dydrogesterone and
progesterone were deemed to be high for single drugs. Among these drugs, the prescription frequency of the estradiol/estradiol
dydrogesterone has ranked first since 2019 (Table 2).

Analysis of Trends in the Number of Prescriptions, Total Prescription Amounts, and

Average Prescription Amounts of MHT

After excluding prescriptions lacking treatment with MHT, the total number of prescriptions for MHT in nine cities
throughout the country from 2019 to 2023 was 49,346, which represented an increase of 86.08% over the five years.
Compared with that in 2019, the number of prescriptions in 2020 decreased by 8.36%, and the number of prescriptions in
2021 increased by 27.83% (Table 3).

The annual total prescription amount demonstrated a fluctuating upward trend, whereby it increased from CNY
0.9193 million in 2019 to CNY 2.0829 million in 2023, which represented an increase of 126.58% over five years. The
average annual prescription amount began to significantly decline in 2022, with a decrease of 1.71% compared with that
in 2021; afterwards, it rebounded in 2023, with a total increase of 21.76% indicated over five years (Table 3).

Table 2 Classification and Proportion of MHT for Patients with Menopausal Syndrome from 2019 to 2023

Large Category Percentage of Drugs Year Total
Large Category
2019 | 2020 | 2021 2022 2023
Estrogen single preparations 22.79 Oral estradiol 1436 1225 1305 1505 1720 9726
External estradiol 425 361 470 681 598

Estriol 12 20 | 2 4 39

Conjugated estrogens 120 69 103 116 151 559

Nilestriol 2 2 5 17 27 53

Promestriene 252 237 555 715 1214 2973

Ethinylestradiol 29 32 22 I 9 103

Progestogen single preparations 21.33 Dydrogesterone 1304 1282 1544 1935 2294 8359
Oral progesterone 771 532 683 819 667 3782

Progesteron injection 16 16 19 39 8l
Progesterone suppository 0 0 15 47 77

Megestrol 4 2 7 3 7 23

Norethisterone 17 27 25 29 34 132

Medroxyprogesterone 39 84 49 59 69 300
Estrogen and progestogen compound 36.25 Estradiol/estradiol dydrogesterone 2423 | 2626 3829 4836 5629 19,343
preparation Estradiol valerate/estradiol 218 231 288 338 348 1423

cyproterone

Estradiol and drospirenone 123 107 71 55 73 429

Drospirenone and ethinylestradiol 39 22 25 35 26 147

Ethinylestradiol and cyproterone 10 13 7 12 17 59

acetate

Selective tissue estrogen activity regulators 19.63 Tibolone 1690 1263 2296 2934 3408 11591

Total 100 8930 | 8I51 11,319 | 14,188 | 16,453 | 59,041
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Table 3 Number of Prescriptions, Annual Total Prescription Amount, and Average Annual
Prescription Amount of MHT for Patients with Menopausal Syndrome from 2019 to 2023

Year 2019 2020 2021 2022 2023

Number of prescriptions 7407 6788 9468 11,900 13783
Annual total prescription amount 919270.8 | 971,130.5 | 1,415,107 | 1,748,108 | 2082869
Average annual prescription amount | 124.1084 | 143.0658 | 149.4621 146.8998 | 151.1187

DDDs Values of MHT

Among the MHT that were used in nine cities throughout the country from 2019 to 2023, estrogen and progestogen
compound preparations ranked first in DDDs, followed by estrogen single preparations. The estradiol/estradiol dydro-

gesterone, tibolone, dydrogesterone, estradiol, and progesterone was deemed to be high for single drugs. The specific
results are shown in Table 4.

The Top 10 Sex Hormone Drugs by Amount of Drug Consumed, DDC Values, and B/A
From 2019 to 2023, among the MHT that were used in nine cities throughout China, the consumption of these nine drugs
consistently ranked in the top ten of most consumed drugs, including estradiol/estradiol dydrogesterone, tibolone,
dydrogesterone, external estradiol, oral estradiol, oral progesterone, estradiol valerate/estradiol cyproterone, and estradiol
and drospirenone. Tibolone has increased from fourth place to second place with respect to ranking, and the estradiol/
estradiol dydrogesterone has been ranked in first place for five years, thus indicating stability. The specific results are
shown in Table 5.

Among all of the sex hormone drugs, the DDC of estradiol/estradiol dydrogesterone was approximately CNY 3.4 per day,
and the B/A=1. The DDC of tibolone was approximately CNY 5.2 per day, and the B/A=1 after 2021, thus indicating that the

Table 4 DDDs of MHT for Patients with Menopausal Syndrome from 2019 to 2023

Drugs Year

2019 2020 2021 2022 2023

DDDs

Oral estradiol 24631.50 22,749 25,034 28,765 33,451.50
External estradiol 20078.50 | 20,215.65 | 26,210.25 | 37,613.55 31874
Estriol 825 1500 75 7.50 10
Conjugated estrogens 5376 4620 1613 2037 2617
Nilestriol 5 6 7 59 133
Promestriene 2850.33 3528.17 6966 7932.02 | 11,895.59
Ethinylestradiol 0.67 0.70 0.39 0.18 0.12
Dydrogesterone 31352 33,779 41,745 52,830 63138
Oral progesterone 6055.33 4398.33 5696 7559.33 5892
Progesteron injection 12560 8040 13,600 36,400 61920
Progesterone suppository 0 0 52.50 161.13 269.50
Megestrol 3200 832 4896 864 3744
Norethisterone 425 729 603.50 617.75 561.75
Medroxyprogesterone 1444 1596.40 1286.40 4690 9149.20
Estradiol/estradiol dydrogesterone 85764 101,781 150,192 177,884 211993
Estradiol valerate/estradiol cyproterone 8344 8400 10,024 11,536 11872
Estradiol and drospirenone 3864 3976 2744 2044 2772
Drospirenone and ethinylestradiol 1484 1138.67 1222.67 1960 1306.67
Ethinylestradiol and cyproterone acetate 476 392 280 532 644
Tibolone 31377 31,887 59,275 78,825 92,673
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Table 5 Consumption Amount of MHT for Patients with Menopausal Syndrome from 2019 to 2023

Drugs Year

2019 2020 2021 2022 2023

Amount of Drug Consumption (CNY)

Oral estradiol 72601.14 63,367.36 | 67,289.51 76,812.73 89,056.8
External estradiol 60745.37 64,548.34 | 85,644.98 | 107,809.36 | 88,850.78
Estriol 1608 2672 133.60 400.80 534.40
Conjugated estrogens 15445.81 8821.65 14,114.85 14,228.65 19,147.05
Nilestriol 331 498 581 4897 11039
Promestriene 17734.68 24,949.40 | 69,92440 | 89,964.32 | 180,496.01
Ethinylestradiol 1292.04 1361.88 750.78 347.26 225.04
Dydrogesterone 170104.92 | 183,105.45 | 226,146.15 | 284,702.38 | 332,659.77
Oral progesterone 48579.72 34,807.94 | 44,694.19 | 58,666.11 39,507.06
Progesteron injection 602.53 388.40 594.25 1209.54 1903.35
Progesterone suppository 0 0 4468.80 13,773.51 22,939.84
Megestrol 861.60 229.44 1466.88 287.28 1182.48
Norethisterone 1518 2750.64 2510.56 2687.84 2390.88
Medroxyprogesterone 883.55 979.65 741.58 1645.82 1963.05
Estradiol/estradiol dydrogesterone 305427.64 | 363,061.84 531,650 621,027.68 | 738,840.65
Estradiol valerate/estradiol cyproterone 18881.73 18,940.32 22,571.85 25,962.09 26,717.25
Estradiol and drospirenone 31379.04 32,284 22,341.20 16,621.36 22,194.48
Drospirenone and ethinylestradiol 6092.45 4666.20 4976.02 8003.24 5330.64
Ethinylestradiol and cyproterone acetate 813.96 670.32 478.80 909.72 1101.24
Tibolone 164,367.60 | 163,027.72 | 314,027.29 | 418,151.10 | 496,789.65

sales amounts and DDDs of the two drugs are in good agreement and that the drug costs are reasonable. The B/A ratios of most
of the other drugs were greater than 1, thus indicating that the drugs are relatively inexpensive and are frequently used. Among
them, the DDC value of estradiol valerate/estradiol cyproterone was the lowest at approximately 2.25 yuan per day. The
specific results are shown in Tables 6 and 7.

Table 6 DDC of MHT for Patients with Menopausal Syndrome from 2019 to 2023

Drugs Year

2019 | 2020 | 2021 | 2022 | 2023

DDC(CNY)

Oral estradiol 2.95 2.79 2.69 2.67 2.66
External estradiol 3.03 3.19 327 2.87 2.79
Estriol 1.95 1.78 1.78 5344 | 5344
Conjugated estrogens 2.87 1.91 8.75 6.99 7.32
Nilestriol 66.20 83 83 83 83
Promestriene 6.06 7.00 10.04 | 1132 | 1392
Ethinylestradiol 1940 1940 1940 1940 1940
Dydrogesterone 5.43 5.42 5.42 5.39 5.27
Oral progesterone 8.02 791 7.85 7.76 6.71
Progesteron injection 0.05 0.05 0.04 0.03 0.03
Progesterone suppository 0 0 85.12 | 8548 | 85.12
Megestrol 0.27 0.28 0.30 0.33 0.32

(Continued)
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Table 6 (Continued).

Drugs Year

2019 | 2020 | 2021 | 2022 | 2023

DDC(CNY)

Norethisterone 3.57 3.77 4.16 435 4.26
Medroxyprogesterone 0.6l 0.6l 0.58 0.35 0.21
Estradiol/estradiol dydrogesterone 3.56 3.57 3.54 3.49 3.49
Estradiol valerate/estradiol cyproterone 2.26 2.25 2.25 2.25 2.25
Estradiol and drospirenone 8.12 8.12 8.14 8.13 8.0l
Drospirenone and ethinylestradiol 4.11 4.10 4.07 4.08 4.08
Ethinylestradiol and cyproterone acetate 1.71 1.71 1.71 1.71 1.71
Tibolone 5.24 5.11 5.30 5.30 5.36

Table 7 B/A of MHT for Patients with Menopausal Syndrome from 2019 to 2023

Drugs Year

2019 | 2020 | 2021 | 2022 | 2023

B/A

Oral estradiol 1.25 1.50 1.40 1.17 1.20
External estradiol 1.20 | 1.25 1.25 1.17
Estriol 0.8l | 1.17 0.95 |
Conjugated estrogens I.10 1.22 0.85 0.85 0.86
Nilestriol 1.05 0.95 0.95 0.74 0.68
Promestriene 0.77 0.75 0.67 0.67 0.57
Ethinylestradiol 0.75 0.75 0.76 0.95 |
Dydrogesterone | 1.50 1.33 | |
Oral progesterone 0.78 0.70 0.80 0.80 0.73
Progesteron injection 271 2.38 2.57 3.40 4.25
Progesterone suppository / / 0.68 0.67 0.56
Megestrol 1.42 1.25 1.36 1.40 1.50
Norethisterone 0.78 0.76 0.88 0.94 0.88
Medroxyprogesterone 1.07 1.23 1.21 1.45 1.78
Estradiol/estradiol dydrogesterone | | | I |
Estradiol valerate/estradiol cyproterone .13 1.43 1.13 1.29 1.13
Estradiol and drospirenone 0.73 0.73 0.83 0.83 0.85
Drospirenone and ethinylestradiol 0.86 0.80 0.80 0.93 0.93
Ethinylestradiol and cyproterone acetate 1.06 0.94 1.18 1.06 1.19
Tibolone 2.00 1.33 | | |

Discussion
According to the background of population ageing, an improvement in the quality of life of MPS patients, as well as
reductions in the incidence of MPS, are public health problems that cannot be ignored in China. In this study, the utilized
outpatient prescription data encompassed hospitals in China with different levels of medical technology and scopes of
treatment; this scenario can reflect the current treatment development level of MPS patients in different regions of China
(to some extent).
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Demographic Characteristics of the Patients

The number of hospital prescriptions from 2019 to 2023 generally increased, however in 2020, it decreased by 8.36%
compared with that in 2019. Considerations include the global spread of the COVID-19 pandemic in 2020, the fear of
menopausal women about the unknown of the new coronavirus infection, and China’s implementation of precise containment,
control, and other measures,?> which led to a significant decline in the rate of clinical visits with respect to MPS.

Patients aged 46—55 years with MPS constitute the main group seeking sex hormone drugs. In this survey, the average
age of the patients with menopausal syndrome was 48.22+5.94 years. The results of a previous study revealed that the
average age of natural menopause throughout the world is 48.8 years,* and China also follows this pattern. Menopause
occurring within 10 years of this time interval or <60 years represents the “window period”. If a patient does not have
contraindications (such as a history of breast cancer, elderly coronary heart disease, previous venous thrombosis events/
stroke or active liver disease), MHT can be safely used. If the “window period” for MHT is missed, it is possible that the
patient will be prevented from experiencing the benefits of sex hormone therapy.' The age of MPS patients at the time of
diagnosis was mainly concentrated in the 4650 years age group, followed by the 51-55 years age group, both of which
were within the “window period”. When considering that hormone levels fluctuate greatly in patients in this age group,
a series of problems, such as hot flashes, night sweats, insomnia, urogenital atrophy symptoms, and osteoporosis, can
increase the frequency of hospital visits by patients in this age group.>* Patients aged 35—40 years accounted for 11.92%
of the sample. Patients who were included in this group mainly experienced the occurrence of menopausal syndrome
caused by decreased ovarian reserve or premature ovarian failure.*’

The outpatient visit rates in North China and East China are higher than those in Northeast China and Central China.
The low outpatient visit rates in Central China may be due to the fact that only 11 hospitals in one city in Zhengzhou
were selected for analysis. However, there was no significant difference in the number of cases sampled from 25 hospitals
in Northeast China compared to those in East and North China; moreover, when considering that North China and East
China are more economically developed than Northeast China and that the proportion of highly educated women is
greater in these regions, these women have more avenues for receiving information and knowledge, as well as a stronger
awareness of health care. In addition, mental concentration is associated with greater mental pressure and greater work
intensity. Therefore, patients with menopausal syndrome who are in a high-pressure environment are more sensitive to
physical and psychological changes, and the nature of their work requires a high degree of mental concentration.
Therefore, these patients are more inclined to visit the hospital to address this discomfort.”® In addition, the income
from jobs requiring mental concentration is greater than income from jobs requiring physical activity in China; moreover,
a good economic foundation is also a major reason as to why these individuals prefer to seek medical treatment.

Prescription Patterns of MHT
Menopause is a stage of significant biological-psychological-social changes.” The estrogen and progestogen compound
preparation ranked first for five years, thus indicating that it is the most commonly used drug type for the clinical treatment
of MPS in China. Estrogen and progestogen compound preparations can be used in sequential estrogen and progesterone
treatment, which is suitable for women with a complete uterus who still experience menstrual-like bleeding.?” A study of sex
hormone interventions in patients with a uterus revealed that the risk of endometrial hyperplasia increased by 34% in patients
receiving estrogen single preparations, whereas the risk in women receiving combined therapy was only 1%.%%*’ The total
prescription frequency of the estradiol/estradiol dydrogesterone accounts for 32.76% of the total prescription frequency of sex
hormone drugs, and its DDDs value has also ranked first for five years. It is most commonly prescribed to individuals aged
4650 years, followed by those aged 41-45 and 3540 years. A previous study showed that low-dose estradiol/estradiol
dydrogesterone is more effective at improving vasomotor symptoms in menopausal women in Europe and China and that
withdrawal bleeding occurs after discontinuation®>*" Furthermore, it is suitable for patients who have just entered into
menopause and still hope for the occurrence of menstrual-like bleeding, thus providing patients with a transition period to
accept the onset of menopause.

Tibolone is a selective tissue estrogen activity regulator that can produce estrogen, progestogen, and weak androgen
activity in different tissues.* It is suitable for women who have been menopausal for more than one year and who do not
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want to experience menstruation-like bleeding or receive medication.! For five years, tibolone has consistently ranked
first in terms of the frequency of prescriptions among individuals aged 51-60 years, with a steady increase in DDDs and
amounts of drug consumption being observed. In particular, the frequency of prescriptions and DDDs ranked second
from 2021 onwards, which may be related to China’s entry into a moderately ageing society. Studies have shown that
menopausal hormone therapy can prevent osteoporosis and fractures in women aged 50-60 years. Tibolone can also
significantly improve the symptoms of bone density and urogenital atrophy and has positive effects on sex desire and
emotion.****

The prescription frequency of progestogen single preparations was found to be 21.33%, which is suitable for patients
with abnormal uterine bleeding due to ovarian function decline (AUB-O) who do not exhibit low estrogen symptoms in
the early menopausal transition period. AUB-O is characterized by heavy and irregular uterine bleeding due to
anovulation and a lack of luteal formation." Progestogens alone are used to treat withdrawal bleeding by preventing
endometrial growth and transforming estrogen to stimulate the endometrium. The DDDs of dydrogesterone ranked first
from 2019-2020. Dydrogesterone is an orally active reverse progestogen with a similar structure to that of natural
progesterone. Its retro-conjugated structure endows dydrogesterone with highly selective properties for binding to
progesterone receptors. A previous Chinese study showed that dydrogesterone is effective in treating AUB-0.>>-°
From 2022 onwards, the incidence of progesterone DDDs increased to first place, which may have led to an increase
in clinical use due to the decrease in the price of progesterone collection. One study revealed that natural progestogens
and similar natural progestogens have inhibitory effects on breast cancer cell lines. Specifically, the risk of breast cancer
after the use of progesterone and dydrogesterone is lower than that after the use of other synthetic progestogens.’

The prescription frequency of estrogen single preparations accounts for 22.79%, which is suitable for women with
hysterectomy. According to relevant statistical data in China, from 2005 to 2016, the number of patients who needed total
hysterectomy in hospitals at all levels increased from more than 1 million to more than 2.8 million.*® Patients who
undergo hysterectomy may experience iatrogenic loss of ovarian function and menopause, as well as a series of
menopausal symptoms, such as vasomotor symptoms, urogenital symptoms, bone loss, and osteoporosis,*® therefore,
estrogen alone can relieve menopausal symptoms. The frequency of estradiol prescription and DDDs accounted for the
highest proportion. A study on the effectiveness and safety of oral and transdermal estradiol in relieving menopausal
symptoms revealed no significant difference between the two modes of delivery.*” Compared with third-ranked
conjugated estrogens, estradiol has a lower risk of ischaemic stroke.*' Notably, beginning in 2021, the prescription
frequency and DDDs ranking of promestriene increased to second place, especially among individuals aged 5660 years,
which may be related to menopausal urogenital syndrome (GSM). GSM is common in aged females. Promestriene
vaginal soft capsules are a type of local vaginal estrogen therapy. Studies have shown that the local use of estrogen in the
vagina can effectively improve the blood supply of blood vessels around the vaginal wall, thus improving the symptoms
of the urogenital tract; additionally, it is highly safe for use.*?

The North American Menopause Society states that hormone therapy is the most effective treatment for VMS and
genitourinary GSM.® Non-hormonal treatments and non-drug therapies are available for patients with contraindications to
hormone use or based on personal preferences. For the management of VMS, several non-hormonal medications can be
considered, including selective serotonin reuptake inhibitors (SSRIs), serotonin-norepinephrine reuptake inhibitors (SNRIs),
black cohosh extract, gabapentin, and clonidine. These options provide alternative approaches to alleviate symptoms when
hormone therapy is not suitable or desired. In May 2023, Fezolinetant was officially approved by the US Food and Drug
Administration for the treatment of moderate to severe VMS in menopausal women, lifestyle changes can also be selected as
first-line therapy for VMS.**** For GSM, studies have shown that non-ablative dual wavelength diode laser therapy or the use

of lubricants and vaginal moisturizers can improve urogenital symptoms.'-**

Economic Evaluation of MHT

The results of this survey revealed that the annual total prescription amount in 2020 was the same as that in 2019
and that the number of prescriptions decreased by 8.36%; however, the average annual prescription amount
increased by 15.27%, which may have been due to the outbreak of the COVID-19 epidemic in early 2020. The
demand for medical treatment from the public could not be met because of the impact of the pandemic. In response,
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the general office of the National Health Commission issued the “Notice on Strengthening the Management of
Medical Services during the Epidemic to Meet the Basic Medical Needs of the Public”. For outpatients with chronic
diseases, the prescription amount could be extended to 12 weeks depending on the patient’s condition. Compared
with the previous single prescription, which could only be prescribed for 7 days, the average amount of medicine
that can now be prescribed per prescription has considerably increased, which leads to an increase in the average
prescription amount.

The DDDs of progestogen single preparations increased by 162.88% in five years, whereas the increase in the amount
of drug consumed was only 80.88%. The “Documents on Guaranteed Supply and Stable Pricing of Drugs in Short
Supply in the Xinjiang Production and Construction Corps, Chongqing, Henan, Guangxi Zhuang Autonomous Region,
Hainan, Yunnan, Qinghai, Ningxia and Xinjiang” was issued in May 2021.*° Nine provinces in China have included
short supplies of drugs (such as progesterone injections) in two-year centralized procurements, thus resulting in price
reductions.

The DDCs of the top 10 sex hormone drugs in terms of the amount of drug that is consumed can vary widely,
which indicates that different drugs impose different financial burdens on patients. China’s tertiary public hospitals
have now implemented zero-profit sales and abolished drug addition. B/A was shown to be calculated at 1 for the
estradiol/estradiol dydrogesterone, which is the most frequently prescribed combination. Tibolone, which ranks first
among people aged 51-60, will have a B/A = 1 after 2021, thus indicating that the sales amount and DDDs of the two
drugs are in good agreement and that the drug costs are reasonable. The B/A and DDC corroborate each other (to
a certain extent). A smaller B/A, the higher the drug price and the higher the DDC. The B/A ranking values of estradiol
and drospirenone, and oral progesterone are less than 1, which causes a considerable burden on patients. Therefore,
doctors should consider not only the safety and effectiveness of drugs but also the costs of drugs and the burden on
patients when choosing drugs.

Limitations

This study only focuses on the trends and patterns of MHT in patients with MPS. Non-hormonal drugs and non-drug
treatments are not included. The compliance of menopausal women with sex hormone therapy and the possible causes
and factors of discontinuation are not analysed.

Conclusion

This study shows that the average age of menopausal syndrome patients in China from 2019 to 2023 is 48.22+5.94 years
old. The prescription frequency of estradiol/estradiol dydrogesterone is highest among people aged 35-50, while tibolone
ranks first among people aged 51-60. The estrogen and progestogen compound preparation is the most commonly used
form of clinical treatment for MPS. The top-ranked agents, estradiol/estradiol dydrogesterone, tibolone, dydrogesterone,
and estradiol, demonstrate well-established efficacy, favorable safety profiles, and rational clinical application. The
consultation rate is higher in economically developed areas of China, among people with more mental work, and
among patients with medical insurance. The recent abolition of the drug price markup policy by the state, along with the
implementation of centralized drug procurement in certain regions, has alleviated financial burdens on patients to some
extent. However, both the consultation rate for MPS and the treatment rate for MHT remain suboptimal. This study aims
to address these gaps by providing valuable insights into the current utilization of MHT and MPS management in China.
The findings offer a foundation for government and medical institutions to optimize future policy development and
clinical practice optimization, ultimately improving the management of menopausal syndrome patients receiving sex
hormone therapy.
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