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Abstract: Background: The incidence of dysmenorrhoea is high and mainly concentrated in young women, which
seriously affects their quality of life. Objective: To compare and analyze the clinical efficacy of compounded oral
contraceptives and non-steroidal anti-inflammatory drugs in the treatment of dysmenorrhoea. Methods: In a multicenter
study, 120 cases of dysmenorrhea patients from People's Hospital of Xiaodian district between October 2020 and December
2023 were divided into CC group (treatment with ethinyl estradiol cyproterone tablets) and ND group (treatment with
celecoxib capsules). The pain scores, sex hormone levels and clinical efficacy were mainly compared. The secondary
indexes included cancer antigen 125 (CA125), osteocalcin (BGP) level, immune indexes and adverse reaction rates and
recurrence rate. Results: After treatment, significant changes in the indicators of both groups was (P<0.05). The pain score,
sex hormone levels, CA125 level and immune indexes in CC group were below ND group and the clinical efficacy was
above ND group (P<0.05). No obvious differences were found in the BGP levels, adverse reaction rates and recurrence
rates of both groups was (P>0.05). Conclusion: Both have some efficacy in the treatment of dysmenorrhoea and compound
oral contraceptives were found to be more effective, which is worth promoting their use in the clinic.
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INTRODUCTION

Dysmenorrhea is categorized into primary dysmenorrhea
and secondary dysmenorrhea (Ferries Rowe et al., 2020).
According to a survey, close to 80% of women worldwide
suffer from different degrees of dysmenorrhea and the
incidence of primary dysmenorrhea in adolescent girls
continues to grow to 69%-84%, which has a great impact
on the quality of life and work (Gutman ef al., 2022).
Primary is dysmenorrhea without organic lesions of the
reproductive organs, 1-2 years after menarche in the pre-
menstrual or menstrual dysmenorrhea appeared in the
lower abdomen pain, swelling, accompanied by lumbago
or other discomfort, the symptoms of severe cases or even
vomiting, fainting and so on. In clinical practice, primary
dysmenorrhea refers to menstrual pain not accompanied by
pelvic diseases, which is mainly concentrated in the lower
abdomen, mostly in unmarried women, with a high
incidence and a certain impact on daily work and life
(Fitrianingsih and Santanu, 2021). Primary dysmenorrhea
is mainly due to abnormal contraction of uterine smooth
muscle caused by excessive increase in endometrial
synthesis and secretion of prostaglandins during
menstruation, resulting in elevated uterine pressure and
ischemia and hypoxia and partly due to uterine dysplasia
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or uterine cavity stenosis. Patients usually have the most
intense pain on the first day of menstruation, which is
mostly cramping pain, often accompanied by nausea,
vomiting and fatigue and usually lasts for 2 - 3 days before
gradually relieving (Karout et al., 2021).

Secondary dysmenorrhea refers to dysmenorrhea that
occurs gradually after the first few years of menstruation.
Unlike primary dysmenorrhea, it is caused by organic
pelvic diseases (uterine fibroids, endometriosis and chronic
pelvic inflammatory disease, etc.) and is often
accompanied by abdominal distension, lower abdominal
cramps and traction pains (Barbosa-Silva et al., 2024). In
endometriosis, for example, the endometrial cells, which
are supposed to grow inside the uterine cavity, are ectopic
outside the uterine cavity and they also bleed during the
menstrual cycle, irritating the surrounding tissues and
triggering pain, which tends to worsen with the progression
of the disease (Martire et al., 2023). In patients with
adenomyosis, the ectopic endometrial glands within the
myometrium are congested and bleed, resulting in
increased pressure within the uterus and progressively
worsening dysmenorrhea, which is often accompanied by
increased menstrual flow and prolonged menstrual periods
(Krzeminska et al., 2024). Dysmenorrhea caused by pelvic
inflammatory diseases is mostly characterized by lower
abdominal swelling and pain, which is aggravated before
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and after menstruation, after exertion or sexual intercourse
and may be accompanied by leukorrhea abnormalities and
menstrual disorders. Secondary dysmenorrhea tends to be
more severe and prolonged, with progressive worsening of
symptoms. Some patients may have menstrual
abnormalities, such as increased menstrual flow and
prolonged menstrual periods (McKenna and Fogleman,
2021).

Common medications used to treat dysmenorrhea include
oral contraceptives, nonsteroidal anti-inflammatory drugs
(NSAIDs) and other medications (Itani et al., 2022). Oral
contraceptives such as drospirenone ethinyl estradiol
tablets and ethinyl estradiol cyproterone tablets are
effective in inhibiting ovulation and endometrial growth by
suppressing the hypothalamo-pituitary-ovarian axis and
lowering the levels of prostaglandins and pressor hormones,
so as to minimize the painful and uncomfortable menstrual
reactions. However, this class of drugs is taken for a long
time in the treatment of dysmenorrhea and adverse
reactions such as early pregnancy-like reactions, decreased
menstrual flow or even menopause and weight gain have
been observed after taking the drugs (Schroll et al., 2023).
NSAIDs refer to non-steroidal drugs with anti-
inflammatory, analgesic and antipyretic effects, which are
commonly used in gynecology or surgery to reduce or
control dysmenorrhea caused by inflammation,
postoperative pain, joint or soft tissue pain, etc. NSAIDs
reduce prostaglandin synthesis by inhibiting the enzyme
cyclooxygenase (COX), which relieves spasmodic uterine
contractions induced by prostaglandins and results in a
reduction of painful symptoms (Nie et al., 2020). NSAIDs
include ibuprofen, celecoxib capsules and diclofenac, etc.
The mechanism of action is to inhibit the activity of
prostaglandin synthase in the endometrial cells and reduce
prostaglandin synthesis, which in turn prevents the uterine
smooth muscle from over-contracting and spasming and
achieves the effect of reducing or eliminating
dysmenorrhea. However, such drugs cannot prevent the
progression of the disease and may cause side effects such
as gastrointestinal discomfort and dizziness (Lin et al.,
2021). In addition, non-pharmacological treatments used to
alleviate the symptoms of dysmenorrhea include
acupuncture, acupressure and transcutaneous electrical
stimulation of acupoints, etc. Acupuncture and
moxibustion can regulate the operation of qi and blood,
stimulate the function of meridian qi and blood and relieve
pain. The shortcoming of Chinese medicine in treating
dysmenorrhea is that the taste of Chinese herbal soup is
poor and many patients find it difficult to insist on taking it
on time, which affects the therapeutic effect. Moreover, the
treatment cycle of Traditional Chinese Medicine is
relatively long, unlike some western medicines that can
relieve pain quickly. For example, for acute attacks of
dysmenorrhea, the slow onset of action of Chinese
medicines does not provide timely relief of patients' pain
(Cortes et al., 2023).
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Therefore, although the use of NSAIDs and combined oral
contraceptives in the treatment of dysmenorrhoea has been
widely investigated, most of the existing studies focus on
single efficacy comparisons or monitoring of single
biochemical indexes and lack a systematic analysis of the
“sex hormone-immunity-inflammation” network. In this
study, we innovatively monitored the dynamic changes of
CA125, osteocalcin (BGP) and immune indicators
(CD47/CD8") simultaneously with multicentre clinical data
to reveal the differences in the effects of the two classes of
drugs at the level of multiple biomarkers. The long-term
efficacy and bone safety of ethinyl estradiol cyproterone
tablets and celecoxib capsules in young women were
compared and the comprehensive evaluation of pain scores,
recurrence rates and multi-system indexes provided a
certain basis for the clinical differentiation of the treatment
of ‘short-term analgesia-long-term  regulation of
menstruation’.

MATERIALS AND METHODS

Study design and participants

The present study is a systematic evaluation and integration
aimed at comparatively analyzing the clinical efficacy of
combined oral contraceptives and NSAIDs in the treatment
of patients with dysmenorrhea and further evaluating their
effects on patients' pain profiles and sex hormone profiles.
This study was a retrospective study and 120 patients with
dysmenorrhea admitted from October 2020 to December
2023 were selected and divided into two groups, the CC
group and the ND group, according to the different
interventions. The flow chart of this study is shown in Fig.
1.

Inclusion and exclusion criteria

Inclusion criteria: (1) Patients who met the diagnostic
criteria for dysmenorrhea and were admitted to the hospital
after pathological examination to determine the absence of
complications (Wang et al., 2023); (2) Patients had not
taken hormone-containing drugs within six months of
treatment; (3) Age 21-50 years; (4) Patients without other
gynecological diseases; (5) Patients with good compliance
and willingness to cooperate with the treatment program
developed by the study; (6) Patients with good overall
mental status and basic physical health, who can truthfully
express their complaints about symptoms and answer
relevant questions from healthcare professionals; (7) Those
who can tolerate the drugs involved in this study; (8) The
patients and their families are informed and agreeable and
sign an informed consent form.

Exclusion criteria: (1) Any site or type of malignant tumor,
such as gynecological malignant tumors; (2) Patients with
combined hemorrhagic and coagulation disorders, or
severe liver or renal function defects, severe cardiovascular
disease, or other more serious gynecological endocrine
diseases; (3) Combined chronic infectious diseases.
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Fig. 1: Flow chart

(4) Patients with abnormal lipid metabolism, venous or
arterial thrombosis, or hypertension; (5) Patients who have
participated in clinical drug trials or clinical studies; (6)
Patients with comorbid neurological or psychiatric
disorders that make it difficult to communicate normally;
(7) Requesting to stop treatment or automatic discharge for
personal reasons; (8) Patients with a combination of other
medical conditions; (9) Mental illness; (10) Those who are
allergic to the drugs used in this study; (11) Other
conditions that, in the opinion of the study physician,
should not be included; (12) Other conditions affecting the
indicators of follow-up observation.

Interventions

The CC group was given ethinyl estradiol cyproterone
tablets. Ethinylestradiol cyproterone tablets (Dayin-35,
manufactured by Bayer Weimar GmbH und Co. KG, batch
no. 160 B, cyproterone acetate 2 mg & ethinylestradiol 0.
035 mg/tablet) were taken as 1 tablet per day starting from
the first day of menstruation for 21 consecutive days,
followed by 7 day of discontinuation, which constituted a
complete cycle of treatment. The next cycle begins on day

8 of withdrawal and continues with 1 tablet daily for 21 day
and so on. A total of 3 cycles. The ND group was given
celecoxib capsules. Celecoxib capsule (Qingdao Baiyang
Pharmaceutical Co., Ltd., State Pharmaceutical License
H20203325), 0.2 g was taken orally at the onset of
menstruation and at the beginning of dysmenorrhea and if
the symptoms were not relieved, an additional 0.2 g could
be taken after 12 h. The maximum daily dose should not
exceed 0.4 g. The maximum daily dose should not exceed
0.4 g. It should be taken as needed on the days when
dysmenorrhea occurs and should not be taken for more
than 3-5 consecutive days, which is one cycle, for a total of
3 cycles.

Observational indicators

Primary indicators

Pain scoring

Pain visual analog score (VAS) was used to evaluate
dysmenorrhea as well as painful intercourse and pelvic
pain at the first menstrual period before medication and
after stopping medication (Bielewicz ef al., 2022). It was
counted as 0 ~ 10 scores, 1 ~ 3 as mild pain, 4 ~ 7 as
moderate pain and >7 ~ 10 as severe pain.
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Sex hormone measurement

The levels of follicular estrogen (FSH), luteinizing
hormone (LH) and estradiol (E2) were measured by
radioimmunoassay (Targonskaya and Maslowski, 2023).

Clinical efficacy

The evaluation of efficacy at the end of the treatment
program was based on the VAS scores of dysmenorrhea,
sexual intercourse and pelvic pain. Obvious effect: >65%
decrease; effective: 33% ~ 65% decrease; ineffective: <33%
decrease. Overall effective rate = significant rate +
improvement rate.

Secondary indicators

Determination of cancer antigen 125 (CA125)

Before and after treatment, 3 mL of fasting venous blood
was drawn from the patients, centrifuged and kept
refrigerated for testing. Serum CAI125 levels were
determined by chemiluminescence immunoassay in each
group of patients before and after drug administration
(Charkhchi et al., 2020).

Serum osteocalcin (BGP) level

Serum BGP levels were determined by enzyme-linked
immunosorbent assay (ELISA) before and after treatment
in each group of patients (Zhou et al., 2020). The kit used
was a human BGP ELISA kit (ml058528, Shanghai
Enzyme-linked Biotechnology Co., Ltd.).

Immunity indexes

Immunity indexes were observed in the two groups of
patients and the levels of immunity indexes in peripheral
blood samples were measured using enzyme-linked
immunosorbent assay (Aljabr et al., 2022). Human CD4* T
cells ELISA kit (JKbio 14552, Shanghai Jingkang
Bioengineering Co., Ltd.), Human CD8"* T cells ELISA kit
(JKbio 14553, Shanghai Jingkang Bioengineering Co.,
Ltd.) were used to detect the percentage of CD4" and CD8"
T cells respectively.

Adverse reaction

The occurrence of adverse reactions, including
nausea/vomiting, hot flashes/sweating, headache and
vaginal discomfort during treatment was recorded for both
groups.

Recurrence rate
Record the recurrence rate at 12-month follow-up after the
end of treatment.

Follow-up visits

This study was primarily scheduled for a 12-month post-
treatment follow-up to assess the durability of the effect
and to address any potential adverse reactions or problems.

Sample size calculation

Sample size was based on power analysis using G*Power
3.1.9.7 computer software to determine the sample size
required to detect a statistically significant difference. The
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sample size was calculated based on the VAS score as the
primary outcome. Considering an a level of 0.05 and 85%
efficacy, we calculated that a sample size of 49 patients was
required for each group. Considering the potential
uncertainties, a sample size of 60 cases per group was
chosen for this study and we believe that the sample size of
this study is able to draw reliable conclusions.

Statistical methods

SPSS27.0 statistics software was applied for analysis of the
data. Measurements that conform to normally distributed
value are represented as ( xts) and comparisons among
groups adopts act independently pattern ¢ examination and
counting data is expressed as rate (%) using x? test. All
statistical tests were two-sided, with P<0.05 indicating a
statistical significance of the difference.

RESULTS

Basic information

In this study, 120 patients with dysmenorrhea admitted
from People's Hospital of Xiaodian district between
October 2020 to December 2023 were randomized to CC
(n=60) and ND (n=60) groups based on different
interventions. The baseline demographic and baseline
characteristics of the patients in the both groups are
presented in table 1 and these characteristics showed no
remarkable differences among the both groups (P>0.05).
Thus, the randomization process achieved the important
goal of randomly assigning participants to the both groups,
the both groups were comparable at the pre-treatment level
and the confounding of demographic/clinical factors did
not affect the analysis of the results.

Primary results

VAS score

VAS score is an important indicator to assess the degree of
dysmenorrhea. The results of the VAS scores of the both
groups of patients are presented in table 2. Before treatment,
no obvious discrepancy was found among the scores of
dysmenorrhea, sexual intercourse and pelvic pain in the
both groups of patients (P>0.05). After treatment, the
scores of patients in both groups were decreased
remarkably (P<0.05). The scores of dysmenorrhea, sexual
intercourse and pelvic pain of patients in CC group were
0.63+0.30, 0.53+0.21 and 0.54+0.29, respectively, which
were obviously below the scores of 0.83+0.38, 0.98+0.30
and 0.81+0.27 in ND group (P<0.05). It indicated that both
treatments could relieve pain and the CC group had a better
relief effect.

Sex hormone measurement

The results of the comparison of sex hormone levels of the
both groups of patients are illustrated in table 3. Before
treatment, no obvious discrepancy was found in the
comparison of sex hormone levels of both groups of
patients (P>0.05). After treatment, the sex hormone levels
of patients in both groups were obviously reduced (P<0.05).
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Table 1: Patient demographics and baseline disease characteristics

Parameter CC group (n=60) ND group (n=60) t/x? P
Age (year) 32.57+6.24 32.45+5.60 -0.111 0.912
Height (cm) 158.93+5.59 158.43+4.36 -0.546 0.586
Weight (kg) 50.24+4.75 49.954+4 .43 -0.346 0.730
Body mass index (kg/m?) 23.05+2.56 23.41+2.36 0.801 0.425
Dysmenorrhea lasting 3 d (yes/no) 50/10 49/11 0.035 0.852
Sexual history (yes/no) 19/41 20/40 0.023 0.880
Fertility (yes/no) 16/44 17/43 0.025 0.874
Family history (yes/no) 35/25 33/27 0.183 0.669
Smoking (yes/no) 26/34 25/35 0.020 0.886
Alcohol consumption (yes/no) 37/23 35/25 0.333 0.564
Temperature (°C) 36.25+0.29 36.31+0.29 1.133 0.259
Breathing (breaths/min) 17.50£2.13 17.16+2.07 -0.887 0.377
Heart rate (beat/min) 74.38+7.44 74.18+6.22 -0.160 0.873
Systolic blood pressure (mmHg) 118.37+5.82 118.61+5.25 0.237 0.813
Diastolic blood pressure (mmHg) 75.76+5.65 75.89+5.20 0.131 0.896
Table 2: VAS score ( xs, score)
Norm Time CC group  ND group t P
Dysmenorrhea Pre-treatment 5.62+1. 16* 5.43+1 .31* -0.841  0.402
Post-treatment 0.63+0.30° 0.83+0.38 3.200 <0.05
Sexual intercourse pain Pre-treatment 2.01ﬂ:0.84* 2.02ﬂ:1.08* 0.057  0.955
Post-treatment 0.53+0.21° 0.98+0.30 9.519 <0.001
Pelvic pain Pre-treatment 2.52+1 .56* 2.46+x1 .56* -0.211  0.834
Post-treatment 0.54+0.29° 0.81+0.27 5.278 <0.001
Note: “*” represents marked discrepancy compared with pre-treatment, P<0.05.
Table 3: Measurement of sex hormones ( x=£s)
Norm Time CC group ND group t P
FSH/ Pre-treatment 4.93+0.31 4.97+0.29 0.730  0.467
(U/L) Post-treatment 2.17+0.31" 3.51£0.33" 22,925 <0.001
LH/ Pre-treatment 6.52+1.19 6.56+1.12 0.190  0.850
(U/L) Post-treatment 2.41+0.76" 3.94+1.117  8.810 <0.001
E2/ Pre-treatment 192.23+£12.49 191.89+14.27 -0.139  0.890
(pmol/L) Post-treatment 94.59+7.80"  141.03£7.60" 33.031 <0.001

Note: “*” represents marked discrepancy compared with pre-treatment, P<0.05.

Table 4: Clinical efficacy analysis

Group Obvious effect (n) Effective (n) Ineffective (n)  Total effective rate (n, %)
CC group 25 30 5 55 (91.67)
ND group 20 24 16 44 (73.33)
x? 12.502
P <0.001
Table 5: CA125 and BGP levels ( x+s)
Norm Time CC group ND group t P
CA125/ Pre-treatment 61.41+£16.70 61.94+20.62 0.155 0.877
(IU/L) Post-treatment 23.12+5.49" 26.44+5.86" 3203  <0.05
BGP/ Pre-treatment 3700.33£1506.15  3720.07+1618.25 0.069 0.945
(ng/L) Post-treatment 3654.60+1801.57 3620.73+1906.51 -0.099  0.921

Note: “*” represents marked discrepancy compared with pre-treatment, P<0.05.
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Table 6: Immune indexes ( x+s)
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Norm Time CC group ND group t P
Pre-treatment 36.68£3.01  36.2742.94 -0.755 0.452
+ 0
CD4"T cells (%) Post-treatment 25.84+2.13° 28.80+1.62° 8.568 <0.001
Pre-treatment 24314196 24.06+2.08 -0.678  0.499
+ 0
D8 Tcells (%) Post-treatment 19.66£128" 21.14+1.07° 6.872 <0.001
. + Pre-treatment 1.52+0.20 1.4840.19 -1.123 0.264
CD47/CD8 Post-treatment 1.19+0.11"  1.28:0.14°  3.916 <0.001
Note: “*” represents marked discrepancy compared with pre-treatment, P<0.05.
Table 7: Occurrence of adverse reactions
CC group ND group x? P
Nausea/vomiting 2 (3.33) 1(1.67) 0.205 0.651
Hot flashes/sweating 0(0.00) 1(1.67) 2.020 0.155
Headache 1(1.67) 2 (3.33) 0.205 0.651
Vaginal discomfort 0(0.00) 1(1.67) 2.020 0.155
Pelvic inflammatory disease 0(0.00) 1(1.67) 2.020 0.155
Itchy skin 1(1.67) 2 (3.33) 0.205 0.651
Urinary tract infection 2(3.33) 1(1.67) 0.205 0.651
Joint pain 1(1.67) 0 (0.00) 2.020 0.155
Overall incidence (1, %) 7 (11.67) 9 (15.00) 0.782 0.376
P>0.05
|
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Fig. 2: Recurrence rate

The FSH, LH and E2 of patients in the CC group were
2.17+0.31 U/L, 2.41+0.76 U/L and 94.59+7.80 pmol/L,
respectively, which were markedly below the ND group's
3.51+0.33 U/L, 3.94+1.11 U/L and 141.03£7.60 pmol/L

(P<0.05). It indicated that the sex hormone levels of both
groups were decreased remarkably after treatment and the
CC group was better in terms of significant improvement
of sex hormone levels.
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Clinical efficacy

Combined with the patients' drug treatment effect, we
analyzed the clinical efficacy of the both groups and the
results of the analysis are presented in table 4. The total
efficacy rate of CC group patients was 91.67% (55/60) and
that of ND group was 73.33% (44/60), with a marked
discrepancy among the groups (P<0.05). The results
showed better efficacy in CC group patients, indicating that
the clinical efficacy of compound oral contraceptives in the
treatment of dysmenorrhea was better than NSAIDs.

Secondary results

CAI125 and BGP levels

The results of the comparison of CA125 and BGP levels in
the both groups are demonstrated in table 5. Before
treatment, no remarkable discrepancy was found in the
comparison of CA125 and BGP levels of the both groups
of patients (P>0.05). After treatment, the CA125 levels of
the both groups of patients were remarkably reduced
(P<0.05.). The CA125 level of patients in the CC group
was 23.1245.49 IU/L markedly below the 26.44+5.86 TU/L
in the ND group (P<0.05). After treatment, the BGP level
of CC patients was 3654.60+1801.57 ng/L and the ND
group's was 3620.73£1906.51 ng/L and no obvious
differences were found in the comparison of the both
groups (P>0.05). This indicates that CA125 levels were
significantly reduced after treatment in patients in the CC
group and no obvious discrepancy was found in the BGP
level of the both groups.

Immune indexes

We analyzed and compared the results of the immune
function indexes of the both groups as demonstrated in
table 6. Before treatment, the comparison results of the
immune function indexes of the both groups were not
statistical significant (P>0.05). After treatment, the
percentages of CD4" T cells, CD8" T cells and CD4*/CD8"
in CC group were 25.84+2.13%, 19.66+1.28% and
1.19£0.11 and in ND group were 28.80+1.62%,
21.14£1.07% and 1.28+0.14, respectively, all of them were
obviously decreased compared with the pre-treatment
(P<0.05). The changes in immunity indexes of CC group
were superior to ND group (P<0.05). It indicates that the
immunotherapy of both groups improved markedly after
treatment and the improvement of immune function of CC
group patients was more remarkable.

Adverse reactions

We followed up the patients to observe the adverse
reactions. Adverse reactions of varying degrees such as
nausea/vomiting during treatment in both groups are
shown in table 7. The total incidence of adverse reactions
in patients in the CC group was 11.67% (7/60) and in the
ND group was 15.00% (9/60) and there was no marked
discrepancy in the total incidence of adverse reactions
among the two groups (P>0.05), indicating that no marked
discrepancy was found among the two treatments in terms
of adverse reactions.

Recurrence rate

We recorded the recurrence of patients in both groups
during the follow-up period, as demonstrated in Fig. 2. The
recurrence rate of patients in CC group was 3.33% (2/60)
and that of ND group was 5.00% (3/60), with no obvious
discrepancy among the both groups (P>0.05). It shows that
all the treatments used in this study can effectively reduce
the recurrence rate of patients after treatment.

DISCUSSION

Dysmenorrhea, as an extremely common gynecological
symptom, bothers many women. According to domestic
and international literature, dysmenorrhea is defined as
pain and swelling in the lower abdomen, often
accompanied by back pain or other discomfort, that occurs
in women before, during, or after menstruation. Severe
dysmenorrhea can have a significant negative impact on a
woman's quality of life, work efficiency and study status
(Kulkarni and Deb, 2019). Primary dysmenorrhea, which
accounts for more than 90% of dysmenorrhea cases, has an
unknown cause and most often begins in adolescence,
often associated with overproduction of prostaglandins by
the endometrium during menstruation. Excessive
prostaglandins cause overly strong contraction of the
uterine smooth muscle, triggering vasospasm, which in
turn causes uterine ischemia and hypoxia, resulting in pain
(Tataj-Puzyna et al., 2021). Secondary dysmenorrhea is
caused by organic pelvic diseases, such as endometriosis,
which irritates the surrounding tissues and causes pain,
which tends to worsen with the progression of the disease
and is often accompanied by increased menstrual flow and
prolonged menstrual periods (Serrahima and Martinez,
2023).

NSAIDs are commonly used in clinical practice for the
treatment of dysmenorrhea relief. During women's
menstruation, the endometrium synthesizes and releases
prostaglandins, of which increased levels of prostaglandin
F2a and prostaglandin E2 are the main cause of primary
dysmenorrhea (Thakur and Pathania, 2022).

NSAIDs can inhibit the activity of COX, a key enzyme that
catalyzes the conversion of arachidonic acid to
prostaglandins and NSAIDs reduce prostaglandin
synthesis by blocking its action, which in turn reduces the
contraction and spasm of uterine smooth muscle and
achieves pain relief. However, long-term use can damage
the gastrointestinal tract and liver and kidneys and there are
more adverse reactions, which has certain limitations (Rani
et al, 2024). Compound oral contraceptives were
originally used as second-line drugs for the treatment of
endometriosis, but with the continuous progress of research
in recent years, their use in the treatment of endometriosis
has been gradually emphasized. Compound oral
contraceptives are estrogen and progestin compound
preparations and their main mechanism of action in the
treatment of endometriosis is to inhibit ovarian ovulation
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through negative feedback effects, shrink the ectopic
endometrium, reduce the menstrual flow and effectively
relieve dysmenorrhea through the inhibition of
prostaglandin synthesis (Rapisarda et al., 2019). It is well
documented that long-term use of oral contraceptives does
not increase the incidence of genital malignancies.
However, long-term use of the drug is associated with some
adverse effects, such as menstrual cycle disorders, irregular
vaginal bleeding, weight gain and high mood swings
(Coelingh Bennink et al., 2024). Therefore, both treatment
modalities should be fully communicated before
medication to reduce concerns and achieve the goal of
increasing the controllability of treatment. Therefore, this
study focuses on the treatment of pain and menstrual
discomfort caused by dysmenorrhea by compound oral
contraceptives and NSAIDs and compares them with
clinical efficacy, observes the pain condition and sex
hormone condition after treatment, with the aim of
providing more references to the clinic.

The results of this study showed that after treatment, the
indicators of the both groups were statistical significant as
compared to pre-treatment. The scores of dysmenorrhea,
sexual intercourse and pelvic pain of patients in the CC
group were remarkably below the ND group (P<0.05),
indicating that compound oral contraceptives were
effective in reducing the level of pain. Biologically, sex
hormone levels vary cyclically during a woman's menstrual
cycle, with oestrogen and progesterone relieving
dysmenorrhoea by regulating prostaglandin synthesis in
the endometrium and inhibiting excessive uterine
contractions. Compounded oral contraceptives, through
exogenous supplementation of oestrogen and progesterone,
can inhibit ovulation and stabilise hormone levels, thereby
reducing inflammatory responses and pain signalling
during endometrial shedding (Abo ef al., 2022). This result
suggests that the reduction in sex hormone levels may
alleviate dysmenorrhoea symptoms by inhibiting the
activity of endometriotic foci and, in turn, relieving
dysmenorrhoea. As a glycoprotein secreted by the
epithelial cells of the corpus cavernosum, the level of
CA125 fluctuates physiologically during the normal
menstrual cycle and can be abnormally elevated due to
focal stimulation in diseases such as endometriosis. In this
study, the CA125 level was significantly lower in the CC
group than in the ND group after treatment (P<0.05),
which may be related to the inhibition of ectopic
endometrial proliferation and the reduction of local
inflammatory response by compound oral contraceptives.
It has been shown that the level of CA125 is positively
correlated with the activity of endometriosis foci and the
degree of pain and the decrease in its level may reflect the
atrophy of ectopic foci or the reduction of inflammation,
which forms a mechanistic correlation with the results of
better clinical efficacy in the CC group (Funston et al.,
2020). BGP is a non-collagenous protein synthesised and
secreted by osteoblasts, which plays an important role in
bone metabolism and physiological functions. There was
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no significant difference in the levels of BGP as a bone
metabolism marker secreted by osteoblasts between the
two treatment groups (P>0.05). It is suggested that the two
treatments have less effect on bone metabolism, which is
consistent with previous studies that short-term use of non-
steroidal anti-inflammatory drugs (NSAIDs) or compound
oral contraceptives had no significant effect on bone
density (Nowicki and Jakubowska-Pietkiewicz, 2024).
Wang and Zhou (2019). reported similar findings in their
analysis of the efficacy of different dosing methods of
compound oral contraceptives on dysmenorrhea in
endometriosis.

CD4" is a key cell in the human immune system and
changes in its number and function are closely associated
with a variety of diseases. CD8* cells are mainly cytotoxic
T cells with killing effects on virus-infected cells and tumor
cells. The CD4"/CD8" ratio is an important indicator
reflecting the immunoregulatory status of the body. It has
important clinical value for monitoring the development of
disease and prognosis judgment (Obeagu and Chukwu,
2024). It was found that the immune indicators of patients
in the CC group were lower than those in the ND group
(P<0.05), which may be related to the fact that compound
oral contraceptives inhibit excessive  immune-
inflammatory responses by regulating the balance of
immune cytokines. It indicates that the use of compound
oral contraceptives can ensure efficient analgesic effect
while protecting cellular immunity when compared with
oral NSAIDs. During the study, the adverse effects of these
two drugs were nausea/vomiting and hot flashes/sweating,
etc. and no marked discrepancies were found in the
comparison of the total incidence of adverse reactions and
the recurrence rate of the two treatment modalities. The
results of the study showed that compound oral
contraceptives improve dysmenorrhoea symptoms through
multiple mechanisms: Inhibiting uterine contraction and
ectopic lesion activity by regulating sex hormone levels,
lowering CA125 levels reflecting reduced lesion
inflammation and reducing local inflammatory responses
through immunomodulation, which is worthy of clinical
promotion and application.

This study has some limitations. The sample size was
relatively small and failed to cover the different conditions
of all dysmenorrheal patients, which may lead to biased
findings and affect the extrapolation and reliability of the
conclusions. In the design of retrospective studies, the
effect of the different phases of the menstrual cycle on the
levels of biomarkers such as sex hormones, CA-125, etc.,
was not adequately taken into account and the phase of the
cycle at which the biomarkers were measured was not
documented, standardised or taken into account in detail,
which may have led to significant confounding of the data
and compromised the validity of the results. There were
differences in the patients' own underlying conditions,
which may affect the generalizability of the study results.

Pak. J. Pharm. Sci., Vol.39, No.3, March 2026, pp.612-621

619



Comparative analysis of combined oral contraceptives and non-steroidal anti-inflammatory drugs (NSAIDS) in treating

In addition, the follow-up period was relatively short,
which could not adequately assess the long-term effects
and safety of the treatment. Therefore, future studies
should further expand the sample size and extend the
follow-up period to more comprehensively assess the
efficacy and safety of combined oral contraceptives and
NSAIDs in treating patients with dysmenorrhea.

CONCLUSION

This study analyzed the clinical efficacy of compound oral
contraceptives and NSAIDs in treating patients with
dysmenorrhea, in order to provide a new drug pathway for
the treatment of this type of disease. The results showed
that after treatment, all the indicators of patients in both
groups improved. The pain scores, sex hormone levels,
CA125 levels and immune indicators of patients in the CC
group were below the ND group and the clinical efficacy
was superior to the ND group. No obvious differences were
found among the two groups in terms of BGP level,
incidence of adverse reactions and recurrence rate. This
indicates that both treatment modalities have certain
efficacy in treating dysmenorrhea and the efficacy of
compound oral contraceptives is significant, which can
better reduce the pain level, improve the patients' sex
hormone level and immune indexes and provide a new
reference method for the clinical treatment of related
diseases. However, the present study has a small sample
size and a short course of clinical medication, failing to
observe the long-term effectiveness of this method of
treatment. Due to the limitation of conditions, more
specific indicators such as others could not be added.
Multi-center, large-sample, high-quality clinical studies
can be carried out in the later stage for validation.
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