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Abstract :

Menstrual pain, or dysmenorrhea, is a common gynecological condition affecting a significant proportion of adolescent girls and
women of reproductive age. It is primarily associated with increased production of prostaglandins in the endometrium, which leads
to intensified uterine contractions, reduced uterine blood flow, and consequent pain. Non-steroidal anti-inflammatory drugs
(NSAIDs) are widely considered the first-line pharmacological treatment for managing primary dysmenorrhea due to their ability
to inhibit cyclooxygenase (COX) enzymes and reduce prostaglandin synthesis.

This review aims to evaluate the therapeutic role, efficacy, and safety profile of NSAIDs in the management of menstrual pain.
Various commonly used NSAIDs, including ibuprofen, naproxen, and mefenamic acid, have demonstrated significant effectiveness
in alleviating pain and improving daily functioning. Despite their benefits, NSAIDs are associated with potential adverse effects
such as gastrointestinal irritation, renal impairment, and cardiovascular risks, particularly with prolonged or inappropriate use.

The review also highlights considerations for optimal dosing, timing of administration, and patient-specific factors to maximize
therapeutic outcomes while minimizing risks. Overall, NSAIDs remain a cornerstone in dysmenorrhea management; however,
careful selection and rational use are essential to ensure safety and effectiveness.

Keywords: Menstrual Cycle, Dysmenorrhea, NSAID’s , Prostaglandin

I.Introduction :

Menstruation is a normal physiological process that occurs regularly in females from puberty until menopause, typically following
a monthly cycle. It serves as an indicator of reproductive health. During this period, some individuals experience dysmenorrhea,
which is characterized by painful uterine cramps and associated discomfort.(1)

Menstrual irregularities represents a significant health concerns, affecting a substantial proportion of women worldwide. These
disturbance often result in notable physical discomfort as well as social and psychological challenges.(2,3)

Prostaglandins, particularly prostaglandin F2 alpha, are key mediators responsible for triggering uterine contractions during
Menstrual cycle. These contractions can reduce blood supply to the endometrial lining, resulting in tissue substances that generates
pain. Therefore treatment of menstrual cramps mainly aims at alleviating pain controlling inflammation.(4,5,6)
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II.Menstrual Cycle:

FEMALE REPRODUCTIVE CYCLES
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III.How it Works:

NSAID’s exerts their therapeutic effects primarily by inhibiting (COX) enzymes, which are responsible for converting arachidonic
acid into prostaglandins. These prostaglandins are key mediators involved in inflammation, pain sensation and fever. NSAID’s block
the activity of COX-1 and COX-2 isoenzymes, thereby reducing the Synthesis of prostaglandins such as PGE2 and PGI2.

COX-1 is costitutively expressed in many tissues and play a protective role in maintaining gastric mucosal integrity, renal blood
flow, and platelet aggregation.In contrast, COX-2 is inducible and is mainly expressed at sites of inflammation.

Anti-inflammatory painkillers taken to prevent or to reduce the period pain specially the drugs diclofenac, ibuprofen and naproxen.
These medicines are all NSAID’s. They inhibit the production of prostaglandin.(7,8)

IV.Dysmenorrhoea :

Dysmenorrhea refers to pain associated with menstruation and is commonly experienced by adolescents and women of reproductive
age. The intensity of pain can vary widely, ranging from mild discomfort to severe cramping that interferes with routine activities
such as attending school or work.

This condition is often linked to elevated levels of prostaglandins produced in the uterus, which stimulate strong uterine contractions
and lead to pain in the lower abdomen.(9,10)
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Pharmacology of Ibuprofen in Dysmenorrhea

Because of its proven effectiveness and safety profile, ibuprofen is one of the most often prescribed non-steroidal anti-inflammatory
medicines (NSAIDs) for the treatment of primary dysmenorrhea. It works by non-selectively inhibiting the cyclooxygenase enzymes
(COX-1 and COX-2), which lowers the production of prostaglandins that cause pain and uterine contractions. Clinical studies have
demonstrated that ibuprofen significantly reduces menstrual pain intensity when administered at the onset of symptoms or just
before menstruation begins. Its rapid onset of action and relatively short half-life make it suitable for repeated dosing during acute
pain episodes. (11)

Ibuprofen has anti-inflammatory qualities in addition to its analgesic ones, which can lessen the uterine hyperactivity and ischemia
linked to dysmenorrheaDepending on the degree of discomfort, the suggested dosage usually falls between 200 and 400 mg every
6 to 8 hours.

However, prolonged use or high doses may increase the risk of gastrointestinal irritation and renal complications, particularly in
susceptible individuals. Therefore, patient-specific factors such as age, medical history, and concurrent medication use should be
considered. (12)

Diclofenac in the Management of Menstrual Pain

Diclofenac is another widely used NSAID that has shown strong efficacy in relieving dysmenorrheic pain. It is a potent inhibitor of
prostaglandin synthesis and demonstrates a higher selectivity towards COX-2 compared to some traditional NSAIDs. This
pharmacological property contributes to its strong anti-inflammatory and analgesic effects. Diclofenac is often preferred in cases
where first-line agents like ibuprofen fail to provide adequate pain relief. (13)

Clinical evidence suggests that diclofenac potassium provides faster pain relief due to its rapid absorption, making it particularly
effective for acute menstrual cramps. However, its use is associated with an increased risk of cardiovascular events and
gastrointestinal toxicity, especially with long-term or high-dose therapy. Therefore, diclofenac should be used at the lowest effective
dose for the shortest duration possible to minimize adverse effects. (14)

Side effects of NSAID’s During Menstrual Cycle :

NSAID’s such as ibuprofen, naproxen and mefenamic acid are widely used as first line therapy for dysmenorrhoea due to their
ability to inhibit prostaglandin synthesis.

The use of NSAID’s have been connected to significant increased risk of GI adverse effects. Dyspepsia with pyrosis, abdominal
pain,nausea,anorexia,gastric erosions, ulcer,GI hemorrhage which may result in anaemia .(15)

Cardiovascular risk

Certain non- steroidal anti- inflammatory drugs, specially cox-2 selective inhibitors are associated with increased cardiovascular
complications.

Incomplete Pain Relief (NSAID Resistance)Not all patients respond adequately to NSAIDs:This phenomenon is termed NSAID-
resistant dysmenorrhea(16)

Comparison of Common NSAIDs Used in Dysmenorrhea

Various NSAIDs such as ibuprofen, naproxen, mefenamic acid, and diclofenac differ in their pharmacokinetic properties, potency,
and safety profiles. Ibuprofen is often preferred due to its favorable safety margin, whereas naproxen has a longer duration of action,
requiring less frequent dosing. Mefenamic acid, on the other hand, is particularly effective in reducing menstrual blood loss in
addition to pain relief. Diclofenac provides stronger analgesic action but carries a relatively higher risk of adverse effects. (17)

The choice of NSAID should be individualized based on patient response, tolerance, and risk factors. No single NSAID has been
proven superior for all patients, and switching between agents may be necessary in cases of inadequate response. Combination
therapy or adjunctive non-pharmacological measures may further enhance therapeutic outcomes. (18)

+ Mechanism of NSAID Resistance in Dysmenorrhea

Although NSAIDs are effective in the majority of cases, approximately 15-25% of women experience inadequate pain relief, a
condition referred to as NSAID-resistant dysmenorrhea. This may be due to factors such as severe uterine hypercontractility, central
sensitization of pain pathways, or alternative inflammatory mediators not inhibited by NSAIDs. Genetic variations affecting drug
metabolism and prostaglandin synthesis may also contribute to variability in response. (19)

In such cases, alternative treatment strategies including hormonal contraceptives, combination therapy, or non-pharmacological
interventions should be considered. Early identification of NSAID resistance is essential to prevent prolonged discomfort and
reduced quality of life. (20)
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Safety Considerations and Rational Use of NSAIDs:

While NSAIDs are effective, their use must be carefully monitored to avoid adverse effects. Gastrointestinal toxicity remains the
most common complication, ranging from mild dyspepsia to severe ulceration and bleeding. The risk is higher in individuals with
a history of peptic ulcer disease or concurrent use of corticosteroids and anticoagulants. (21)

Renal effects such as reduced glomerular filtration rate and fluid retention may occur, especially in patients with pre-existing
kidney disease. Additionally, certain NSAIDs, particularly diclofenac and COX-2 inhibitors, have been linked to increased
cardiovascular risk. Therefore, rational prescribing, dose limitation, and patient education are crucial components of safe NSAID
use. (22)

+« Future Perspectives in Dysmenorrhea Management

Recent research is focused on developing safer and more targeted therapies for dysmenorrhea with fewer adverse effects. Selective
COX-2 inhibitors, nitric oxide-donating NSAIDs, and prostaglandin receptor antagonists are being explored as potential
alternatives. Additionally, personalized medicine approaches based on genetic profiling may help optimize treatment selection in
the future. (23)

Non-pharmacological innovations such as wearable heat therapy devices and digital health interventions are also gaining attention
for their role in improving patient adherence and outcomes. A multidisciplinary approach combining pharmacological and lifestyle
interventions is likely to provide the most effective management strategy. (24)

VI.Management of Menstrual Pain:
Non-NSAID Management of Menstrual Pain

1]. Heat Therapy (Most Effective Non-Drug Method)- Heat treatment of the lower abdomen promotes blood flow and relaxes uterine
muscles. This lessens the severity of cramps in a manner akin to that of mild analgesics.

Use a heating pad or hot water bag. Apply for 15-20 minutes, several times a day
Safe and inexpensive.

2]. Regular Physical Activity - Light exercise stimulates the release of endorphins (natural pain relievers) and decreases
prostaglandin activity. Walking, yoga, and stretching are beneficial. Avoid intense workouts if pain is severe. Consistency gives
better long-term results.

3]. Dietary Modifications- Certain nutrients help reduce inflammation and muscle contractions.
Increase intake of:

-Omega-3 fatty acids (flaxseeds, fish)

-Magnesium (bananas, leafy greens)

-Vitamin B1 and E. Reduce caffeine, salty foods, and processed sugar.(13)

4]. Herbal Remedies- Some herbal preparations have mild anti-inflammatory and antispasmodic effects.
Ginger tea: may reduce pain intensity

Chamomile tea: helps relaxation and reduces spasms

Cinnamon: may improve blood circulation.(14)

5]. Stress Management and Relaxation- Stress can worsen pain perception and muscle tension. Practice deep breathing, meditation,
or mindfulness, adequate sleep is essential. Reduces severity of cramps over time

6]. Massage Therapy - Gentle abdominal massage improves circulation and relieves muscle tightness.
-Use warm oils (like coconut or lavender oil)

-Massage in circular motion for 10-15 minutes(14)

7]. Alternative Therapies- These approaches may help in moderate to severe cases.

Acupuncture or acupressure. Transcutaneous Electrical Nerve Stimulation (TENS)

Physiotherapy techniques.(15,16)
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Non-pharmacological management of menstrual pain offers a safe and effective alternative to NSAIDs. Techniques such as heat
application, physical activity, dietary adjustments, and relaxation strategies can significantly reduce discomfort without drug-related
adverse effects. A combined approach is often more beneficial than a single method.
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