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Introduction
Dysmenorrhea, the medical term describing painful 

menstruation, is a greater burden than any other gynaecological 
problem [1]. It is most associated with abdominal/uterine cramps, 
although other systems and symptoms can be involved. Based on 
the history and pelvic examination, dysmenorrhea is divided into 
two subcategories: primary dysmenorrhea (the absence of any 
identifiable pathologic condition) and secondary dysmenorrhea 
(the presence of detectable pelvic pathology, such as uterine fibroids, 
adenomyosis, endometriosis, or pelvic inflammatory disorders) 
[2]. Primary dysmenorrhea is quite common among women of  

 

reproductive age, with an estimated prevalence ranging from 45 to 
95% [3]. It has a significant impact on women’s lives, resulting in 
limited daily activities [4], decreased academic performance [5], and 
poor quality sleep [6], increased co-morbidity with chronic pelvic 
pain [3], anxiety, and depression [7]. The impact of dysmenorrhea 
can even extend beyond the time of menstruation, where it leads to 
increased pain sensitivity among affected women [8,6]. Researchers 
have suggested that such increased pain sensitivity may predispose 
women to developing pain later in life [6]. If the condition is left 
untreated for a long period of time, it may worsen female infertility 
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[9]. The cause of primary dysmenorrhea is unclear, but uterine 
thickening and acute uterine contractions caused by excessive 
prostaglandin (PG) secretion, particularly PGE2 and PGF2 and 
Leukotrienes are considered the main pathophysiologic features of 
primary dysmenorrhea [3,10]. Additionally, family history, smoking, 
excessive bleeding, an irregular menstrual cycle, shorter or longer 
menstrual intervals, and stress are common risk factors that can 
intensify symptoms [11]. Most women with primary dysmenorrhea 
may have additional symptoms such as low back pain, fatigue, 
nausea, headache, diarrhea, and vomiting [12].

Treating and managing dysmenorrhea not only improves 
women’s quality of life [13], but it also reduces the risk of female 
infertility and the development of chronic pain in the future. Non-
steroidal anti-inflammatory drugs (NSAIDs) are the most commonly 
used first-line pharmacological treatment for dysmenorrhea. 
However, some dysmenorrhic women are intolerant to NSAIDs 
[14] and chronic use is known to cause adverse effects including 
gastrointestinal discomfort, central nervous system symptoms, 
nephrotoxic and hepatotoxic effects, hematologic abnormalities, 
bronchospasm, and edema [15]. In these women, hormonal oral 
contraceptives are often used as second-line therapy, but their 
prolonged use may be associated with an increased risk of venous 
thromboembolism16. Furthermore, oral contraceptives are not 
taken regularly due to concerns about adverse effect [17]. Many 
women also use non-pharmacological therapies such as heating 
pads, physical exercise, meditation, aromatic oils, and ginger root 
tea to relieve menstrual discomfort, although these are often 
ineffective [3]. Despite the availability of various therapies, there 
remains a need for safe and effective alternative therapies to relieve 
menstrual discomfort.

Zingiber officinale (Ginger) is a valuable medicinal plant with 
a long history of use in various traditional medicines, particularly 
in Indian and Chinese traditional medicines [18]. The rhizome 
of Z. officinale has been traditionally used to treat a variety 
of inflammatory conditions, including pain associated with 
dysmenorrhea [19]. Gingerol has been found to inhibit prostaglandin 
(PG) synthesis by inhibiting the activities of cyclooxygenase (COX) 
and leukotrienes by inhibiting lipoxygenase (LOX) enzymes [18]. 
However, it is important to note that the effectiveness of herbal 
extracts depends on the amount of active constituent(s) present 
[20], which varies depending on the extraction and formulation 
techniques used [21]. Lack of standardization and stability of 
ginger extracts are considered as primary reasons for varied results 
in past clinical trials with ginger extract. GINFORT is a patented and 
stable high potency ginger extract standardised to>26% gingeroids 
by HPLC.

GINFORT® is a high potency ginger extract powder standardized 
to >26% gingeroids. It is developed using a proprietary Aqueosome® 

technology which converts liquid extracts into powders using very 
low amount of excipients, which leads products with high actives 
such as GINFORT®. GINFORT® is the world’s first ginger extract 
with the highest amounts of gingerols in powder form; currently, 
there are no technology/products developed and marketed with 

such a high amount of Gingeroids. The conventional methods for 
converting liquid oily extracts into powder which requires high 
amounts of excipients, leads the products with low actives. The 
standard ginger products which are available in the market contain 
a maximum of 5% total gingeroids, which is 5 times lesser than 
the total gingeroids content in GINFORT®. Due to its high content 
of Gingeroids, GINFORT® has several advantages such as smaller 
doses (100 mg Vs 500 mg), lesser dose frequency (single dose Vs 
multiple doses) and hence increased patient compliance. 

Aqueosome® technology is green technology which does 
not require solvents or high power, whereas the conventional 
methods consume lot of power and organic solvents which adds to 
greenhouse emissions. The above unique features of Aqueosome® 
technology led to the development of GINFORT® which solves many 
of the problems associated with currently available ginger products 
increasing the patient compliance, efficacy and consistency of 
benefit. The purpose of this study was to assess the efficacy and 
safety of the GINFORT® formulation in women with primary 
dysmenorrhea.

Materials and methods
Study population and sample size

Healthy female subjects with primary dysmenorrhea were 
screened and enrolled into the study after obtaining informed 
consent. With a dropout rate of 10%, a convenient sample size of 
50 subjects was recruited to ensure at least 44 completers.

Inclusion and exclusion criteria
The study included female subjects aged 18–35 years who had 

menstrual discomfort in the previous three consecutive months 
with a maximum dysmenorrhic VAS score of ≥4 and who were 
diagnosed with primary dysmenorrhea, had a regular menstrual 
cycle (21–35 days) with a bleeding duration of 3–7 days, and adhere 
to the study procedure. The exclusion criteria included subjects 
with secondary dysmenorrhea, endometriosis, metrorrhagia, or 
oligomenorrhea; lactating and pregnant women or those planning to 
become pregnant; active NSAID users; and those who had used oral 
contraceptives or other hormonal medications in the last 3 months. 
Subjects with a history of cancer, psychological, neurological, 
haematological, or other clinically significant systemic disorders or 
known allergies to ginger were also excluded from this study.

Study design
This was a randomized, double-blind, placebo-controlled, 

parallel-group study. Study subjects were recruited from the clinic 
of the Chennai Meenakshi Multispecialty Hospital, Chennai, India. 
After receiving informed consent, subjects were evaluated for 
eligibility criteria. This 56-day study period included screening visit 
(V1, day -30); baseline visit (V2, day 1); follow-up visits after the 
first menstrual cycle (V3, day 28); and after the second menstrual 
cycle (V4, day 56). At the screening visit all subjects were screened 
by physical examination, vital signs, demographics, pregnancy 
test, medical/surgical history, clinical laboratory parameters, 
medication use, current symptoms, maximum visual analogue scale 
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(VAS) and Verbal Multidimensional Scoring System (VMS) scores. 
During the baseline visit, eligible participants were assigned in a 
1:1 ratio to one of two groups: GINFORT 100 mg or placebo and 

were instructed to consume one capsule twice daily. A paper-based 
Case Report Form (CRF) was used to record the data. Figure 1 
represents the flow of subjects and the study design.

Figure 1: Study design and flow of subjects.

Efficacy assessment
Primary efficacy measures

The primary endpoint of the study was the mean change from 
baseline in VAS score. The VAS is a widely used tool to measure pain. 
VAS is represented by a straight line with extreme limits: from “no 
pain” and an associated image of a happy face at the left endpoint 
to “unbearable pain” and an associated image of an unhappy face 
at the right endpoint. The left endpoint is the minimum pain score 
of zero, while the right endpoint is the maximum pain score of 10. 
The pain score was used to classify pain severity by scoring as no 
pain = 0, mild pain = 1-3, moderate pain = 4-7, and severe pain = 
8-10. It was measured at all study visits, and the mean change from 

baseline was calculated for the entire treatment period.

Secondary efficacy measures

Secondary endpoints included percent change in the VMS, 
associated symptoms during menstruation, use of rescue 
medications, and overall subject satisfaction. The VMS grading 
system uses a scale of zero, one, two, and three to assess working 
abilities, systemic symptoms, and need for analgesia (Table 1). 
Various studies have shown its reliability and validity [22-23]. 
Subjects were instructed to record the severity of the discomfort 
caused by their menstrual cramps within the first 3 days of 
menstruation in the baseline cycle, as well as in the first and second 
treatment follow up cycles according to Table 1.

Table 1: The verbal multidimensional scoring system (VMS).

Grade Working ability Systemic symptoms Analgesia

Grade 0 (no pain): Menstruation is not painful, and daily activities are 
unaffected. Unaffected None Not required

Grade 1 (mild pain): Menstruation is painful, but it rarely interferes with 
a woman’s normal activities. Analgesics are seldom required. Rarely affected None Rarely re-

quired

Grade 2 (moderate pain): Daily activities are affected. Pain relievers are 
essential and provide relief, so absence from work or school is unlikely. Moderately affected Few Required

Grade 3 (severe pain): Activity is noticeably restricted. Analgesics have a 
poor effect. Vegetative symptoms include headaches, weariness, nausea, 

vomiting, and diarrhea.
Clearly inhibited Apparent Poor effect
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Most women with primary dysmenorrhea may be accompanied 
by additional symptoms such as low back pain, fatigue, nausea, 
headache, diarrhea, and vomiting. If subjects were unable to 
tolerate the pain, the investigator prescribed rescue medication and 
the percentage of subjects who used it was calculated. At the final 
visit, subjects’ overall satisfaction with treatment was assessed 
using a self-reported improvement score on a numerical rating 
scale (0 = not satisfied, 1 = mildly satisfied, 2 = mostly satisfied, 3 = 
completely satisfied).

Safety assessment
Safety parameters were assessed at the baseline visit and at 

the final visit (day 56). Adverse events and changes in vital signs 
and laboratory parameters, such as complete blood count, blood 
biochemistry, lipid profile, renal function, and liver function 
parameters, were included as safety parameters.

Ethical considerations
The study was approved by the Institutional Ethics Committee 

(IEC) of Chennai Meenakshi Multispecialty Hospital, Chennai, 
India. The study has been registered with the Clinical Trials 
Registry-India (CTRI No.: CTRI/2022/02/039897). The study was 
carried out in accordance with the Declaration of Helsinki and 
the International Conference on Principles of Harmonization of 
Good Clinical Practices (ICH-GCP). The IEC was duly notified of all 
adverse events and was kept updated on the progress of the trial at 
regular intervals.

Statistical analyses
An Intention-to-treat (ITT) population was used to assess 

efficacy. The Mann–Whitney U-test and unpaired t-test were used 
to detect statistical differences between groups, and Wilcox’s 
matched-pair rank-sum test for paired data was used to analyse 
within-group differences, where appropriate. Descriptive statistics 
were used to describe the demographic and baseline characteristics 
of the subjects. The SPSS software was used to analyse the data. The 
accepted level of significance for all analyses was P < 0.05.

Results
Table 2. Baseline characteristics of subjects.

GINFORT (n=25)

Mean ± SD

Placebo (n=25)

Mean ± SD

Age (years) 24.32 ± 4.22 26 ± 4.65

Weight (kg) 56.06 ± 8.80 53.37 ± 7.82

Height (cm) 153.91 ± 6.04 150.7 ± 6.94

BMI (kg/m2) 23.58 ± 2.89 23.56 ± 3.47

Table 3: Comparison of pain intensity score based on VAS from the baseline to first and second menstrual cycle.

Visits
GINFORT (n=25) Placebo (n=25)

Mean (SD) Change from baseline Mean (SD) Change from baseline

Baseline (day 1) 6.92 ± 1.00 - 7.08 ± 0.40 -

Visit 3 (day 28) 1.4 ± 0.58 5.52 ± 1.26*^ 6.48 ± 0.65 0.6 ± 0.58

Visit 4 (day 56) 1.12 ± 0.44 5.8 ± 1.08*^ 6.24 ± 0.66 0.84 ± 0.62

*Statistically significant (P <0.05) within group; ^statistically significant (P <0.05) between group. Within group analysis by Wilcox’s 
matched-pair rank-sum test for paired data and between group analyses by Mann-Whitney U test

A total of 58 subjects were screened and 50 subjects were 
enrolled into the study and randomly assigned to either GINFORT 
100 mg or placebo group, each with 25 subjects (Figure 1). At the 
end of the study, 49 subjects completed the study per protocol, 
and one subject in the placebo group was lost to follow-up at the 
final visit. Baseline characteristics, including age, weight, height, 
and BMI for participants in both groups, are provided in Table 2. 
There was no significant difference observed in any of the baseline 
characteristics. The primary outcome was the change in maximum 
pain intensity as measured by VAS after the first (day 28) and second 
menstrual (day 56) cycles. In the first and second menstrual cycles, 

the VAS score in the GINFORT group decreased from 6.92±1.0 to 
1.4±0.58 and 1.12±0.44, respectively, while in the placebo group it 
decreased from 7.08±0.40 to 6.48±0.65 and 6.24±0.66, respectively 
(Table 3). The reduction in maximum pain intensity in the GINFORT 
group at the first and second menstrual cycles was statistically 
significant (P < 0.05) compared to the placebo group.

The severity of dysmenorrhic pain was evaluated at baseline 
and in the first and second menstrual cycles by VMS. In a between-
group comparison, VMS grade showed a statistically significant 
improvement (p<0.05) in the GINFORT group compared to placebo 
at both first and second menstrual cycles. In the GINFORT group, 
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5 subjects (20%) were with grade 3 and 20 subjects (80%) were 
with grade 2 dysmenorrhoea severity at baseline, which was 
changed to 5 subjects (20%) with grade 1 and 20 subjects (80%) 
with grade 0 dysmenorrhoea severity in first menstrual cycle, but 
at the end of the second menstrual cycle, all the subjects were 
with grade 0 dysmenorrhoea severity (Table 4). In the placebo 

group, the participants were associated with either grade 2 or 
grade 3 dysmenorrhoea severity at the end of the first and second 
menstrual cycles. In the placebo group, 16% and 84% of patients 
had grade 3 and grade 2 dysmenorrhea after the first menstrual 
cycle, and 20% and 80% at the end of the second menstrual cycle.

Table 4: Comparison of the pain severity based on VMS from the baseline to first and second menstrual cycle.

Visits Study group
VMS grade, n (%)

3 2 1 0

Baseline (day 1)
GINFORT (n=25) 5 (20) 20 (80) 0 (0) 0 (0)

Placebo (n=25) 4 (16) 21 (84) 0 (0) 0 (0)

Visit 3 (day 28)
GINFORT (n=25) 0 (0) 0 (0) 5 (20) 20 (80)*^

Placebo (n=25) 4 (16) 21 (84) 0 (0) 0 (0)

Visit 4 (day 56)
GINFORT (n=25) 0 (0) 0 (0) 0 (0) 25(100)*^

Placebo (n=25) 5 (20) 20 (80) 0 (0) 0 (0)

*Statistically significant (P <0.05) within group; ^statistically significant (P <0.05) between group. Within group analysis by Wilcox’s 
matched-pair rank-sum test for paired data and between group analyses by Mann-Whitney U test.

The prevalence of systemic symptoms was also evaluated 
at all time points. In the GINFORT group, there was a significant 
(p<0.05) reduction in the frequency of low back pain, fatigue, and 
nausea, although there was a significant decrease in symptoms of 
vomiting after supplementation for two menstrual cycles compared 
to the placebo group (Table 5). Subjects in either group reported no 

symptoms of headache or diarrhoea at baseline or at the end of the 
study (visit 4). In addition, no participants in the GINFORT group 
required rescue medication, while 2 (8%) subjects in the placebo 
group required rescue medication at visit 3 and 3 (12%) subjects 
required rescue medication at visit 4.

Table 5: Comparison of self-reported symptoms at different visits.

Symptoms Visits GINFORT (n=25) N (%) Placebo (n=25) N (%)

Low back pain

Baseline (day 1) 23 (92) 23 (92)

Visit 3 (day 28) 5 (20)*^ 23 (92)

Visit 4 (day 56) 1 (4)*^ 21 (84)

Fatigue

Baseline (day 1) 24 (96) 25 (100)

Visit 3 (day 28) 6 (24)*^ 23 (92)

Visit 4 (day 56) 2 (8)*^ 17 (68)

Nausea

Baseline (day 1) 20 (80) 22 (88)

Visit 3 (day 28) 0 (0)*^ 19 (76)

Visit 4 (day 56) 0 (0)*^ 16 (64)

Headache

Baseline (day 1) 0 (0) 0 (0)

Visit 3 (day 28) 0 (0) 1 (4)

Visit 4 (day 56) 0 (0) 0 (0)

Diarrhea

Baseline (day 1) 0 (0) 0 (0)

Visit 3 (day 28) 0 (0) 0 (0)

Visit 4 (day 56) 0 (0) 0 (0)

Vomiting

Baseline (day 1) 2 (8) 1 (4)

Visit 3 (day 28) 0 (0) 0 (0)

Visit 4 (day 56) 0 (0) 0 (0)

*Statistically significant (P <0.05) within group; ^statistically significant (P <0.05) between group. Within group analysis by Wilcox’s 
matched-pair rank-sum test for paired data and between group analyses by Mann-Whitney U test.
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The subject’s overall satisfaction level was assessed at the final 
visit. In the GINFORT group, all subjects reported a score of 3 on a 
numerical rating scale (0-3), indicating that they were completely 
satisfied with the treatment. In the placebo group, 11 (45.83%) 
subjects reported that they were not satisfied with the treatment 
(score of 0), while 13 (54.17%) subjects were moderately satisfied 
with the treatment. The overall incidence of adverse events (AEs) 
in both groups was the same (4%, 1/25 subjects) and all AEs were 
mild in nature. Only 1 subject (4%) had a cold and cough in the 
GINFORT group and 1 subject (4%) had a cold only in the placebo 
group, which were not clinically relevant to the treatments. No 
serious or severe adverse events were observed in either treatment 
group. There were no significant changes in laboratory parameters 
during the study period.

Discussion
Primary dysmenorrhea is a frequent gynaecological problem 

in young women that causes pain during normal ovulatory cycles 
with no pathological background [24]. It is closely linked to an 
increase in PGs and LT production. PGs are synthesized from 
arachidonic acid by COX and LTs are synthesized by LOX pathways 
[25]. Arachidonic acid which is released during menstruation in 
response to falling progesterone level is the common precursor 
of PGs and LTs which are formed due to the enzymatic action of 
cyclooxygenase COX-2 and LOX on arachidonic acid. Higher levels 
of these two pro-inflammatory products of arachidonic acid causes 
excessive vasoconstriction and uterine smooth muscle contraction 
leading to pain and other associated symptoms of dysmenorrhea 
such as nausea, vomiting, and headache [26]. The severity of 
dysmenorrhoea is correlated with the levels of PGF2 and PGE2, and 
leukotrienes [26] in menstrual fluid. Drugs that limit PG synthesis 
can relieve symptoms of dysmenorrhea and are predictively used to 
treat primary dysmenorrhea. NSAIDs are effective COX-2 inhibitor 
that reduce PG synthesis and hence alleviates the dysmenorrhic 
symptoms[27]. Even though mainstream PG inhibitors, such as 
NSAIDs are highly effective, 10-20% of women with dysmenorrhea 
are intolerant to these treatments [13]. 

We can therefore hypothesize that inhibition of the PG 
pathway alone may be insufficient to relieve menstrual discomfort 
completely and alternative treatment options with multiple modes 
of action, which is common with botanicals, could offer more broad-
reaching benefit. Systematic reviews and meta-analysis of clinical 
studies have shown the efficacy of herbal products in primary 
dysmenorrhea [28]. These herbal remedies lessen the symptoms 
of primary dysmenorrhea by preventing uterine contractions 
and exerting peripheral analgesic and anti-inflammatory effects 
by inhibiting PG synthesis [29]. Ginger is a culinary herb with 
numerous therapeutic applications. Ginger rhizome contains 
a variety of active compounds, including gingerols, shogaols, 
gingerdiones, zingerone, and paradol which is responsible for 
its therapeutic benefits [30]. There are several ways that ginger 
relieves dysmenorrhea. The active components of ginger, gingerols 
and gingerdiones, appear to mediate its anti-dysmenorrheal effects. 

These active components suppress PG production by inhibiting 
COX-2 and LT production by inhibiting 5-LOX activity 18, which are 
the two major causative factors for primary dysmenorrhea. This 
dual inhibitory action of gingeroids makes ginger extract one of 
the best alternative treatment option in the treatment of primary 
dysmenorrhea.

Ginger may also inhibit thromboxane production, which 
activates endorphin receptors and reduces noradrenergic 
overactivity [8]. The present study revealed that GINFORT 
supplementation significantly (P<0.05) reduced menstrual 
discomfort as evidenced by a decrease in VAS score and VMS 
grade in participants with primary dysmenorrhea as compared 
to the placebo group. In addition, GINFORT supplementation 
was observed to minimize the other symptoms of dysmenorrhea 
(P<0.05), such as nausea, vomiting, fatigue, and low back pain. Over 
the course of the investigation, none of the GINFORT participants 
needed rescue medication to manage dysmenorrhic discomfort. 
Additionally, everyone who received the GINFORT treatment for 
reducing menstrual discomfort was satisfied with the outcome. 
This study demonstrated that the GINFORT was not only beneficial 
in reducing the abdominal cramps and symptoms of primary 
dysmenorrhea but was also proved safe and free of any adverse 
effects. Therefore, GINFORT could be an excellent herbal option in 
the address of symptoms of primary dysmenorrhea, with a better 
safety profile than NSAIDs. The absence of a dose range evaluation 
of GINFORT, the inability to measure bleeding volume, the small 
sample size, and the fact that the study was conducted in a single 
centre were all considered limitations of the present study. Future 
research should compare the effects of GINFORT and standard 
NSAIDs on primary dysmenorrhea.

Conclusion
Finally, the current study revealed that GINFORT (100 mg twice 

daily) can effectively reduce the severity and intensity of menstrual 
pain and related symptoms of primary dysmenorrhea. The study 
also revealed that the recommended dose is well tolerated without 
experiencing side effects. However, larger-scale clinical studies 
are required to support the therapeutic feasibility and efficacy 
of GINFORT as an alternative treatment option for primary 
dysmenorrhea.
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