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ABSTRACT

Background: Dysmenorrhea is defined as pain during menstruation and affects a large percentage of women with
varying degrees of pain. Currently, gynecologists recommend a preparation composed of N-Acetyl Cysteine (NAC),
Alpha Lipoic Acid (LA), Bromelain (Br) and Zinc (Zn), NAC/LA/Br/Zn) to relieve the symptoms of dysmenorrhea.
However, there are no data on the most adequate dosage to recommend in patients with dysmenorrhea. Therefore,
the aim of this study was to determine when the NAC/LA/Br/Zn preparation is recommended in patients with
dysmenorrhea and on what basis specialists make this decision.

Methods: A survey was conducted among gynecologists with extensive experience recommending this preparation.
Descriptive statistics including absolute numbers, frequencies (%) and means were used to explore the data.

Results: The most frequently recommended regimen is to begin with continuous administration for 90 days with
10-day breaks (69%). In patients with primary dysmenorrhea the most recommended approach is discontinuous
therapy for mild pain (50.7%) and 90-day continuous therapy with 10-day breaks in patients with moderate or severe
pain (47.9% and 71.2%, respectively). In the case of secondary dysmenorrhea, the most recommended approach
is 90-day continuous therapy with 10-day breaks for any degree of pain (41.1%, 57.5% and 76.7% respectively).
Most gynecologists (79%) adapt the regimen after clinical assessment of the degree of pain towards discontinuous
administration patterns on the days around menstruation.

Conclusions: The most common regimen for the treatment of dysmenorrhea with the NAC/LA/Br/Zn preparation
is to start treatment with 90 days of administration with 10-day breaks. The treatment can subsequently be continued
with the same continuous regimen with breaks or adapted according to the degree of pain.
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INTRODUCTION important because of the emotional, health and economic burden
it entails and because of the need for new studies and research for
Dysmenorrhea is defined as pain during menstruation and is the effective treatments to alleviate the symptoms [11-15].
most common gynecological condition, affecting a large percentage
of women with varying degrees of pain [1-4]. Although there is no
consensus on the prevalence of dysmenorrhea in the literature,
between 17% and 81% of women present this condition, with
12% to 14% reporting severe dysmenorrhea [5]. Dysmenorrhea is
classified as primary, when the underlying anomaly is unknown, or

Treatments for dysmenorrhea can be classified as pharmacological,
such as Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and
combined hormonal contraceptives, or mnon-pharmacological,
including complementary treatments to reduce pain [16-19].
Currently, gynecologists recommend the preparation of N-Acetyl
Cysteine (NAC), Alpha Lipoic Acid (LA), Bromelain (Br) and zinc
(Zn) NAC/LA/Br/Zn) due to its antioxidant, anti-inflammatory
and analgesic properties [20-24].

secondary, which is usually strongly associated with endometriosis or
pelvic inflammatory disease, among other causes [4,6-10]. In recent
years, the management of dysmenorrhea has become increasingly
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However, there is a lack of evidence on how the NAC/LA/Br/Zn
preparation is used in daily clinical practice, and thus, we decided
to conduct a survey to gather information on the experience of
gynecologists who recommend this preparation for the treatment
of dysmenorrhea. Therefore, the aim of the study was to determine
the doses of the preparation most frequently recommended for
both Primary Dysmenorrhea (PD) and Secondary Dysmenorrhea
(SD) and other causes of pain for which NAC/LA/Br/Zn is
recommended as well as the characteristics of the patients and the
adaptation of the treatment according to patient response [25,26].

MATERIAL AND METHODS

Survey approach

A total of 75 gynecologists from different geographical areas of
Spain with extensive professional experience in the treatment of
dysmenorrhea participated in the study. The survey was sent to
gynecologists with experience treating patients with the NAC/
LA/Bt/Zn preparation. The identities of all participants remained
confidential during data collection and analysis. Participation by
the specialists was voluntary, free and unconditional.

The data on treatment times and the concentration of the
preparation components were described previously by Lete, et
al., in patients with endometriosis and were used as a reference
for developing the survey [27]. The specialists were invited to
participate by responding to a structured survey aimed at reporting
the recommended dosage of the NAC/LA/Br/Zn preparation
for patients with menstrual pain. The survey was structured in
five sections: 1) previous considerations (reason for use of the
preparation and patient characteristics); 2) PD (patient management
and dosage); 3) SD and other causes of pain (patient management
and dosage); 4) association of the NAC/LA/Br/Zn preparation
with other drugs; 5) final considerations and comments by the
specialists consulted. The survey consisted of 37 questions, 32 of
which were single-answer questions, and 5 were multiple-choice
questions. Open text fields were available for the questions to
enter responses not included in the list, with the exception of five
questions for which the proposed options were categorical. The full
survey can be found in the Supplementary Material.

Data analysis and statistics

The gynecologists' responses were collected using the Google Forms
tool (Google LLC), and downloaded into a Microsoft Excel 2019
file (Microsoft Office, Redmond, WA) for analysis. Open-ended
questions were manually coded into general response categories by
a single author using inductive coding with iterative sampling and
recoding. In the multiple-choice questions, the number of times
each answer was selected was analyzed. None of the participants'
responses were excluded from the analysis. Descriptive statistics
including absolute numbers, frequencies (%) and means were used
to explore the data.

RESULTS

The level of participation was high, with 73 of the 75 specialists
(97.3%) invited to participate having completed all the sections of
the survey. The gynecologists consulted recommended the NAC/
LA/Br/Zn preparation to patients with any type of menstrual
pain, especially in women wishing to reduce the consumption
of NSAIDs (48 responses), in those wishing to become pregnant
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(46 responses), and patients with pain who did not want to take
contraceptives (32 responses) (possibility of multiple responses)
(Figure 1A). The majority of the gynecologists recommended the
NAC/LA/Br/Zn preparation to patients reporting any degree of
pain (49%), followed by patients with moderate pain (with a score
between 4 and 7 on the Visual Analogue Scale (VAS), 37%) or
those with severe pain (>7 VAS, 14%) (Figure 1B).

Recommended dosages

At the beginning of treatment with the preparation, gynecologists
recommend the administration of NAC 600 mg/day, LA 200
mg/day, Br 25 mg/day and Zn 10 mg/day (71.2% for PD, 80.8%
for SD), while the remaining gynecologists recommend starting
treatment with half the concentration, which may be doubled in
the case of no response to treatment (27.8% for PD and 19.2% for
SD) (Supplementary Figure).

The regimens recommended by specialists at the beginning of
treatment may be continuous or discontinuous. The continuous
regimen most commonly recommended by 69% of the specialists
is continuous therapy with breaks (10 days of rest per 90-day
treatment cycle) followed by continuous therapy without breaks
(31% of the specialists) (Table 1). Discontinuous regimens entail
administration of the preparation 7-15 days before menstruation
(54%), 5 days before and 5 days after menstruation (24%), only 5
days before menstruation (15%) or other variations (7%) (Table 1).

For the treatment of dysmenorrhea, the most commonly
recommended therapy at the start of treatment is continuous
administration with 10-day breaks every 90 days of treatment
(52.0% for PD and 65.7% for SD). In the case of PD, 23.3% of
specialists recommend longduration therapies (>90 days) and
24.7% short-duration (<90 days). In the case of SD, 32.9% also
recommend continuous administration without breaks at the start
of treatment while 1.4% recommend short-duration therapies (<90

days) (Table 1).

The decision to recommend the regimen is based on the pain
reported by patients. For PD patients with mild pain, most
specialists recommend discontinuous therapies (50.7%), followed
by continuous therapy with breaks (24.7%) and administration for
90 days followed by a change to discontinuous therapy (19.2%).
For patients with moderate or severe pain, the most recommended
option is continuous therapy with breaks (47.9% and 72.6%,
respectively), followed by administration for 90 days with change
to discontinuous (35.6% and 20.5%, respectively) (Figure 1C and
Table 2).

In contrast to PD, in SD patients with mild pain, most specialists
recommended 90 days with a change to discontinuous therapy
(41,1%), followed by continuous therapy with breaks (39.7%)
and discontinuous therapy (13.7%) (Figure 1C and Table 2). For
patients with moderate or severe pain, the most recommended
option is continuous therapy with breaks (58.9% and 76.7%,
respectively), followed by administration for 90 days with a change
to discontinuous (34.2% and 17.8%, respectively) (Figure 1C and
Table 2).

In relation to other causes of pain, 63% of gynecologists recommend
the preparation, while 33% only recommend it for endometriosis
or dysmenorrhea associated with endometriosis, and the remaining
4% recommend it when all other treatments fail. Among those
recommending the preparation, the most commonly recommended
dosage is continuous therapy with 10-day breaks (47.4%), followed
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by administration for 90 days with a change to discontinuous
therapy (31.6%), and 17.6% recommend discontinuous therapies
(7-15 days before menstruation or 5 days before and 5 days after,
both recommended with the same frequency).

Regarding dose adaptation, 79.5% of gynecologists recommend
switching from continuous to discontinuous administration, while
other gynecologists recommend switching from discontinuous to
continuous administration (13.7%), without adapting the regimen
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(5.5%) or choosing other options (1.4%) (Figure 1D). Among
specialists who recommend switching to discontinued therapies,
the most recommended regimens are administration 7-15 days
before menstruation (44%), 5 days before (19%) or 5 days before
and after menstruation (16%). Specialists recommend an indefinite
duration of treatment (57.7%) or for more than 90 days (47.9%),
and patient evaluation every 90 days (56.2%), or more frequently

(35.6%).
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Figure 1: Recommended dosage of NAC/LA/Br/Zn according to patient characteristics, degree of pain and associations with other treatments.
A) Expert opinion on the indication for which the preparation is recommended according to patient characteristics. B) Recommendations of the
preparation according to pain reported by the patient based on the scale Visual Analogue Scale (VAS, from 0 to 10). C) Recommended posology
according to the disease diagnosed (PD: upper bars; SD: bottom bars) and the pain reported by the patients according to the VAS scale. D) Dose
adaptation in PD based on expert opinion and patient comments; to discontinued therapies 79%; to continuous therapies 14%; no therapy
changes 5%; dose reduction 1%). E) Associations with other pharmaceuticals (NSAIDs: Non-Steroidal Anti-Inflammatory Drugs; CHCs: Combined
Hormonal Contraception); *A was posed as multiple-choice questions; the number of votes for each answer is after shown (B, C, D and E) responses
are represented as a percentage of responses, N=73. Percentages are shown in the figures; PD: Primary Dysmenorrhea. SD: Secondary Dysmenorrhea.
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Table 1: Recommended dosages of the NAC/LA/Br/Zn preparation on initiation of dysmenorrhea treatment.

OPEN 8ACCESS Freely available online

Type of dysmenorrhea

Administration Posology
PD SD
90 days with 10-day breaks 69% 52,00% 65.70%
Continuous 90 days without 10-day breaks 31% 23.30% 32.90%
100%
7-15 days before menstruation 54%
5 days after & 5 days before menstruation 24%
24.70% 1.40%
Discontinuous 5 days after menstruation 15%
other variations 7%
100% 100% 100%
Note: N=73.
Table 2: Recommended posology according to the disease diagnosed and the pain reported by the patients according to the VAS scale.
Grade of pain Posology
Dysmenorrhea (visual analogue  Continuous therapy Continuous therapy 90 days of administration and Discontinuous  Other/not
scale) without rest breaks  with rest breaks  switch to discontinuous therapy  therapy recommended
VAS<4 1.40% 24.70% 19.20% 50.70% 4.10%
Primary VAS 4-7 1.40% 41.90% 35.60% 15.10% 0.00%
VAS>7 2.70% 72.60% 20.50% 2.70% 1.40%
VAS<4 1.40% 39.70% 41.10% 13.70% 4.10%
Secondary VAS 4-7 1.40% 58.90% 34.20% 5.50% 0.00%
VAS>7 1.40% 76.70% 17.80% 2.70% 1.40%

Note: 1) Continuous therapy without breaks; 2) Continuous therapy with breaks (10 days off per 90-day treatment cycle); 3) 90 days of administration
and switch to discontinuous therapy; 4) Discontinuous therapy (5 days before menstruation and 5 days after or 7-15 days before menstruation), N=73.

Association of the preparation with other pharmaceuticals

Some patients who are recommended the NAC/LA/Br/Zn
preparation are also being treated with other pharmaceuticals.
While some gynecologists recommend the preparation without
modification of the dosage when patients are receiving NSAIDs,
gestagens or a combination of hormonal contraception (79.5%,
57.5% and 58.9%, respectively), others modify the dosage of
the preparation (8.2%, 16.4% and 15.1%, respectively). Some
specialists do not recommend the preparation when patients are
being treated with NSAIDs, gestagens, combination of hormonal
contraceptives (11%, 24.7% and 23.3% respectively). In cases in
which patients are being treated with hypoglycemic drugs, 67.1%
of gynecologists recommend the NAC/LA/Bt/Zn preparation
without modifying the regimen, compared to 20.6% who do not
recommend the preparation in these cases and 11% who reduce

the daily dose (Figure 1E).
Combined use with hygienic-sanitary measures

In addition to treatment, most patients are recommended a series
of hygienic-dietary measures, based on healthy eating, exercise
and avoiding stress. Ninety percent of gynecologists recommend
the NAC/LA/Bt/Zn preparation along with all hygienic-dietary
measures, 6% recommend the preparation alone and 4%
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recommend the preparation with a healthy diet. Ninety percent
of specialists do not modify the dose of the preparation when
recommending hygienic-dietary guidelines.

Patient satisfaction and reported adverse effects

Depending on the progression of pain reported by the patients,
92% of specialists adapt the dose of the preparation compared to
8% who do not. For gynecologists who adapt the dose, the most
frequent change is from continuous to discontinuous treatment
(60%) compared to those who report changes from discontinuous
to continuous regimens (26%). Finally, the study participants stated
that the NAC/LA/Br/Zn preparation is well tolerated by patients,
with gastrointestinal discomfort being the only adverse effect
detected by 11% of the gynecologists consulted (Supplementary
Figure 1D).

DISCUSSION
This is the first study to describe the dosages of the NAC/LA/

Br/Zn preparation most recommended by gynecological experts in
patients with dysmenorrhea. The most frequently recommended
regimen is to begin with continuous administration for 90 days
with 10-day breaks. In subsequent evaluations, specialists may
maintain this dosage or change it if the patient reports a reduction
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in pain. In addition, this study sheds light on how gynecologists
recommend the NAC/LA/Br/Zn preparation according to patient
characteristics, the degree of pain, the type of dysmenorrhea and
the association with other pharmaceuticals.

Given the lack of data in the literature on the guidelines for
recommending the NAC/LA/Br/Zn preparation in clinical
practice, further studies are needed to determine the most adequate
dosages and the patients to whom it should be administered. It is
important to know the opinion of gynecologists who have experience
recommending the preparation to patients with dysmenorrhea to
establish the most adequate indications used for administration.
The methodology chosen to obtain this information was a survey
of gynecologists in Spain, which is a validated approach that has
been used in other clinical settings [28-31].

At the beginning of the treatment for dysmenorrhea, the most
frequently recommended regimen is continuous administration of
the NAC/LA/Br/Zn preparation for 90 days with 10-day breaks,
although one third of those consulted recommend continuous
administration without breaks. In subsequent evaluations, the
specialist may recommend continuing with this regimen or may
change to a discontinuous dose if the pain has subsided. In patients
initially reporting mild pain, the specialist may recommend starting
therapy with discontinuous administration of the preparation. The
most frequently recommended discontinuous regimens involve
administering the preparation 7-15 days before menstruation or 5
days before and 5 days after. Administration of the preparation
around the days of menstruation results in a reduction in menstrual
pain. Some specialists stated that the regimen can be switched to a
continuous dose in patients reporting an increase in pain following
a discontinuous dose.

In patients with PD, gynecologists recommend and adapt the dose
of the preparation according to the pain described by the patient.
When the pain is moderate or severe, gynecologists usually opt
for continuous treatment, while discontinuous treatment is more
frequently recommended for mild pain. Upon reevaluation, the
tendency is to reduce the number of doses of the preparation
because it continues to be effective in reducing pain, although in
some cases it can be changed from a discontinuous to a continuous
regimen if the patient reports increased pain with a discontinuous
regimen. However, in women with SD, continuous therapy followed
by re-evaluation is the most recommended treatment for patients
with any degree of pain. This may be due to the fact that patients
with SD have previously been diagnosed with endometriosis, which
is the probable cause of the pain, and therefore, gynecologists most
often recommend long-acting regimens to reduce pain following
the dose reported in the study by Lete, et al., [27]. This study also
reported that the preparation is recommended for patients with
other causes of pelvic pain, since it was also found to be effective
in reducing pain in these patients. The therapy most commonly
recommended for other causes of pelvic pain, as well as for PD

and SD, is the administration of the preparation for 90 days with
10-day breaks.

This preparation has shown to be effective in patients diagnosed
with pelvic pain associated with endometriosis with the use of
NAC 600 mg/day, LA 200 mg/day, Br 25 mg/day and Zn 10
mg/day for 6 months [27]. In this prospective, open-label clinical
study of Lete, et al., patients taking the preparation reported a
reduction in pain from 6.7 to 3.5 on the VAS scale and a reduction
in the intake of NSAIDs, whether administered regularly or on
menstrual days. The evidence available to date indicates that
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separately the individual compounds are beneficial for patients
with endometriosis-associated menstrual pain, but at different
doses or treatment times than those recommended in daily clinical
practice. Treatment with NAC significantly reduced pain caused
by dysmenorrhea and vaginal bleeding when administered for 90
days at the same concentration as in this study [32,33]. A reduction
of painful symptoms associated with endometriosis has also been
described with lower doses of NAC (150 mg/day), short treatments
(60 days) and in combination with other molecules [34]. The use
of LA as a treatment for dysmenorrhea and chronic pelvic pain
associated with endometriosis reported greater efficacy in reducing
pain when administered in combination with other compounds
[35]. Continuous treatment and treatment on the days before
menstruation have shown positive results in reducing pain [35,36].
One case report described that the administration of Br (2000 mg/
day changing to 3000 mg/day 3 days before menses) in combination
with other compounds and acupuncture significantly reduced pain
(from 8 to 2 on the VAS scale) [37]. Other studies administering
bromelain extract (1.5 mg/mL in phosphate-buffered saline, 5
minutes vaginal irrigation) showed immediate relief in 62% of
patients [38,39]. Zn supplementation has been reported to prevent
uterine spasms and cramps, inducing a reduction in prostaglandin
synthesis by reducing cyclooxygenase-2 activity and an improvement
in endometrial tissue microcirculation [40-42]. The administration
of Zn at concentrations between 20 and 126 mg/day for 3-6 days
before and after menstruation reduced pain in the first menstrual
cycle after the first intake, although the reduction in pain was greater
in subsequent cycles [43-45]. Regarding doses, concentrations
higher than 30 mg/day did not show a better additional effect,
probably due to the poor absorption of Zn in the intestine [42,46].

Numerous strategies and drugs approved by

regulatory agencies are currently available to treat endometriosis

therapeutic

and associated symptoms such as dysmenorrhea. In most cases,
specialists recommend the preparation in conjunction with the
prescribed treatment (between 60% and 80%) as opposed to
those who do not (between 10% and 25%). Gynecologists more
frequently recommend the preparation when it is associated with
NSAIDs, probably because of the anti-inflammatory properties
of the preparation and because it can complement or reduce the
administration of NSAIDs [27]. The preparation is less frequently
recommended when the patient is being treated with hormonal
contraception or with a combination of progestogens. This may be
because oral contraceptive treatments are able to inhibit ovulation
and endometrial proliferation, reducing or eliminating menstrual
pain, resulting in specialists less frequently recommending the
combination in these cases.

Clinical guidelines for the management of patients with
menstrual pain also include some non-pharmacological strategies
or recommendations, such as exercise, healthy diet and natural
remedies. Although there is no solid scientific evidence in this
regard, the components of the preparation have antioxidant,
anti-inflammatory and analgesic properties [35,41,47]. Therefore,
specialists recommend the preparation for its effectiveness in
reducing pain as a complement to promoting healthy habits.

The NAC/LA/Br/Zn preparation is well tolerated by patients, with
adverse reactions reported in only 11% of patients. The adverse
reactions reported include mild gastrointestinal discomfort, such
as epigastralgia, gastralgia, abdominal bloating, gastric intolerance
or heartburn. In relation to the components of the preparation,
gastric problems such as nausea, vomiting, diarrhea, pain and
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heartburn have been reported as adverse effects, albeit infrequent

(1:1000), of NAC [48].

CONCLUSIONS

The most common regimen for the treatment of dysmenorrhea
with the NAC/LA/Bt/Zn preparation (600 mg/day, 200 mg/
day, 25 mg/day and 10 mg/day) is to start treatment with 90 days
of administration with 10-day breaks. In subsequent evaluations
with the specialist, the treatment can be continued with the same
continuous regimen with breaks or adapted according to the degree
of pain. In the case of adapting the therapy to a discontinuous
dosage, the regimen most frequently recommended by specialists
is the administration of the preparation 7-15 days before
menstruation.

The study obtained a wide participation of gynecologists who
are experienced in treating dysmenorrhea and who recommend
the NAC/LA/Bt/Zn preparation in daily clinical practice. The
gynecologists responded freely without any prior consideration,
including all their answers in the analysis. We obtained a great deal
of information on how the preparation is recommended in patients
with any degree of pain at the beginning of treatment and after
re-evaluations, as well as the association with other treatments or
therapies. In addition, details were obtained on how patients with
dysmenorrhea are evaluated, segmented and followed so that they
receive the most appropriate dosage. The results obtained justify
and support further studies on the effectiveness of the preparation
in patients with dysmenorrhea.

LIMITATIONS

This study did not include the testimony of patients, or clinical
data related to patients with dysmenorrhea treated with the
preparation. According to the main objective of the study, the
survey was especially aimed at gynecologists who had experience
recommending the preparation.

SUPPLEMENTARY MATERIAL

Supplementary figure and study's survey
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