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Background: Abnormal uterine bleeding (AUB) is a common problem in 
reproductive age group and perimenopausal age group being responsible for many 
outpatient visits. Traditional management of AUB consists of giving mefenamic 
acid, tranexamic acid, or their combination with progestogens or hormonal 
intrauterine deviced levonorgestrel intrauterine system (LNG‑IUS) for severe or 
nonresponsive cases. The objective of the current study was to study the efficacy 
and safety of adding diosmin along with tranexamic acid and mefenamic acid 
in reducing menstrual blood loss in AUB patients. Materials and Methods: It 
was a prospective double‑blind randomized controlled trial in which 900 mg of 
diosmin was given once daily along with 500 mg tranexamic acid and 250 mg 
mefenamic acid during menstruation (Group I‑92 patients), or only tranexamic 
acid and mefenamic acid during menstruation (Group II‑92 patients). 
Results: Mean age, parity, body mass index, and socioeconomic status were 
similar in the two groups. It was 35.68 years versus 36.78 years, 2.2 versus 2.3, 
23.68 kg/m2 versus 24.62 kg/m2 respectively. Mean days of bleeding before this 
treatment were 6.8 versus 6.6 (P = 0.33) and were 3.5 versus 5.2 (P = 0.02) 
after treatment. There was a significant reduction in both groups as compared 
to before treatment (P = 0.021 in Group I, 0.027 in Group II) but the reduction 
was greater in Group I (P = 0.02). The amount of blood loss was 385 ml versus 
390 ml (P = 0.7) before treatment which was significantly reduced in both groups 
to 68 ml versus 112 ml (P = 0.02 in Group I, 0.03 in Group II) with more decrease 
in Group I than in Group II (P = 0.01). Mean hemoglobin at beginning of the 
study was 8.4 versus 8.5 g/dl in Group I and Group II (P = 0.02) and significantly 
increased in both groups posttreatment to 10.9 and 9.8 g/dl in Group I and 
Group II (P = 0.012 in Group I, 0.011 in Group II) with increase being more 
in Group I than Group II (P = 0.03). Pictorial blood assessment chart score was 
398 versus 406 (P = 0.35) before treatment and decreased significantly to 86.5 
and 110.5 (P = 0.001 in Group I, 0.001 in Group II) with more decrease being in 
Group I than II (P = 0.01). There was significant decrease in dysmenorrhea with 
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Introduction

Abnormal uterine bleeding (AUB) is a common 
presenting complaint in outpatient department. AUB 

is defined as excessively heavy, prolonged or frequent 
bleeding of uterine origin, not due to pregnancy, pelvic, 
or generalized medical disease.[1‑3] AUB is therefore a 
diagnosis of exclusion. The term AUB, denotes heavy 
menstrual bleeding and/or intermenstrual bleeding. This 
condition can be caused by structural and nonstructural 
etiologies, with specific types of AUB categorized by the 
PALM‑COEIN classification system. This classification 
was introduced in 2011 by the International Federation 
of Gynaecology and Obstetrics. Each letter of the 
PALM‑COEIN system represents a distinct cause of AUB, 
which were subdivided into either structural (PALM) or 
nonstructural (COEIN) causes. Of the 9 categories in 
the classification system (PALM‑COEIN), the first 4 are 
defined as visually objective structural criteria (PALM: 
Polyp, adenomyosis, leiomyoma, and malignancy and 
hyperplasia). The second 4 are unrelated to structural 
abnormalities (COEI: Coagulopathy, ovulatory 
dysfunction, endometrial, and iatrogenic), and the final 
category is for entities that are not yet classified (N).[4‑9]

AUB can be classified into anovulatory and ovulatory 
AUB. In anovulatory AUB, the graafian follicle does 
not rupture, ovulation does not occur and corpus luteum 
is not formed.[5] Thus, the production of estrogen is 
sustained or fluctuant being unopposed by the secretion of 
progesterone. In peri‑menopausal women, the dynamics 
of estrogen secretion are disturbed leading to fluctuating 
plasma levels, due to defect in hypothalamic–pituitary 
axis and intra‑ovarian mechanism.[10] In adolescent, 
there is a defect in the hypothalamic feedback response 
to estrogen, due to immaturation of hypothalamic 
control.[5] Daily plasma measurement of luteinizing 
hormone, follicle‑stimulating hormone, estrogen, and 
progesterone levels in these women have shown that the 
cycles are indistinguishable from normal, on the basis of 
the levels of these hormones.

It is often thought that hormonal imbalance is a cause of 
AUB, but in patients of ovulatory AUB, the hormonal 
levels have been found to be normal. Even the secretory 
endometrium is indistinguishable from normal. Then, 

it becomes very clear that some local functional 
abnormality exists within the uterus or some unidentified 
circulating substance exacerbates menstrual bleeding, 
thus causing AUB.[5‑9]

Therapies are instituted depending on the severity, 
pattern, duration of bleeding, and the age of 
patients. The treatment could be nonhormonal 
and hormonal. Nonhormonal therapy includes 
prostaglandin synthase inhibitors, nonsteroidal 
anti‑inflammatory drug (NSAIDs) such as mefenamic 
acid, anti‑fibrinolytics (tranexamic acid), ethamsylate, 
diosmin, ormeloxifene, and mifepristone.[11‑15] The 
hormonal therapy includes hormonal progestogens, 
combined estrogen and progesterone (OCP), danazol, 
GnRH analogs, and testosterone.[5]

Mefenamic acid, an NSAID and anthranilic acid 
derivative, is also known to reduce menstrual blood 
loss by 20%, in a dose of 1 g three times per day. 
Diosmin, chemically, is a flavone derivative which 
occurs naturally as a glycoside. For over more than 
40 years, it is widely used as a phlebotonic and vascular 
protecting agent. The pharmacological characteristics of 
diosmin are determined by diosmetin. The activity of 
diosmetin depends on the sugar moiety and its stereo 
specific binding. Diosmin is synthesized by extracting 
hesperidin from citrus rinds and converting the 
hesperidin to diosmin. It has various pharmacological 
actions such as phlebotonic action, anti‑edema, 
vasoprotective, anti‑inflammatory action, and free 
radical scavenging.[13‑15] Diosmin is considered as a 
vascular protecting agent and with its multimodal action, 
it is used to treat AUB.[11,12]

Previous studies have evaluated the efficacy of 
various treatment modalities (NSAIDS, hormones, and 
antifibrinolytics) and have proven their role in AUB. 
Tranexamic acid was studied in combination therapy 
with mefenamic acid.

The present study aimed to establish, evaluate, and 
strengthen the evidence of the beneficial effects of 
micronized 100% diosmin and its efficacy and reduction 
of bleedings for AUB. There are many studies which 
have been conducted before, and have thrown light 

both treatments with no difference in the two groups. Various adverse effects such as nausea, vomiting, abdominal 
pain, diarrhea, constipation, and headache were equal in the two groups. Conclusion: Both the group’s diosmin with 
tranexamic acid and mefenamic acid (Group I) and tranexamic acid and mefenamic acid (Group II) were efficacious 
in reducing menstrual blood loss, number of menstrual days and dysmenorrhea with effect being more by addition 
of diosmin. Adverse effects were equal in both the two groups.
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on the efficacy of diosmin in uterine bleeding and 
menorrhagia.

Noninferiority was seen between 2 arms of therapy, one 
where tranexamic acid was given along with mefenamic 
acid and the other group where micronized diosmin 
is given in place of placebo. In this study, Venusmin 
(100% micronized diosmin) and placebo were given to 
the respective groups from 5 days before the expected 
onset of menstruation and up to the end of bleeding for 
three consecutive cycles.

Materials and Methods
It was a prospective randomized controlled trial 
over 2 years (April 2019–March 2021), in 184 women of 
AUB from gynecology outpatient department of AIIMS, 
New Delhi, a Tertiary Referral Centre in one unit. 
Detailed history of menstrual abnormalities, duration 
and prior treatment, complaints, obstetric, medical, and 
surgical history was taken for all patients. General and 
systemic physical examination was performed on all 
women as per CONSORT Statement [Appendix 1]. 
Abdominal and gynecological examination was carried 
out in all women. Participants between 18 and 45 years 
with heavy menstrual bleeding and who were willing 
to participate and without any structural causes were 
included in the present study. A written informed consent 
was obtained from all the study participants.

The exclusion criteria were structural causes of AUB, 
pregnancy or pelvic pathology, history of intrauterine 
device or hormonal therapy, coagulation disorder, 
thyroid, liver, or renal abnormalities and those not 
willing to participate. The pretreatment pictorial blood 
assessment chart (PBAC) score was estimated in all 
cases and women who were suitable and willing to 
participate were divided into two equal groups by 
computer‑generated randomized controlled numbers:

Group I:‑ They received 500 mg tranexamic acid with 
250 mg mefenamic acid daily from day 1 to 5 of cycle 
along with tablet diosmin 900 mg starting 5 days before 
expected date of menstruation and during 1–5 days of 
menstruation. The treatment was given for 3 consecutive 
months.

Group II:‑ These women of AUB were given 500 mg 
tranexamic acid and 250 mg mefenamic acid thrice 
daily from day 1 to 5 of menstrual cycle which placebo 
starting from 5 days before menses and during menses 
for 3 consecutive months.

All patients were followed up after 1 month and 
4th month (after completion of 3 months of therapy). 
Detailed history was again taken for amount of menstrual 
blood loss, duration of menses, any painful period, effect 

on physical activity. Posttreatment hemoglobin (Hb) 
was again estimated and PBAC score was calculated on 
4th month follow‑up visit. Limitation of physical activity 
was also noted. Effect on large blood stains, effect on 
dysmenorrhea, and other adverse effects were observed 
in the two groups.

Ethical approval was taken from the Institute 
Ethics Committee Ref Number: ICE‑70/08.01.2016, 
RP‑10/2016. The study was enrolled for randomized 
controlled trial (CTRI Number: CTRI/2019/11/021844).

PBAC score was calculated as follows:
1. A lightly stained towel: 1 point, moderately strange 

towel: 5 points, a towel which was fully soaked: 20 
points

2. A lightly stained tampon: 1 point, moderately stained 
tampon: 5 points, a tampon which was fully soaked: 
10 points

3. A clot of 5 cent coin: 1 point, quarter 50 cent coin: 5 
points, flooding: 5 points.

 Thus, (PBAC) score was calculated.

The characteristics of women such as age, parity, body 
mass index, and socioeconomic status were noted in 
all cases. The days of bleeding, the amount of blood 
loss, pretreatment Hb, PBAC score (see below), effect 
on limitation of physical activity, dysmenorrhea, and 
large size stains were noted in all the cases. All patients 
were followed up for any side‑effects while taking the 
medication was noted.

Statistical analysis
Data were computerized into Spreadsheet and data 
analysis was carried out using software STATA 
version 12.0 (Texas, USA). Continuous variables were 
tested for assumption using “Kolmogorov–Smirnov” 
test. Descriptive measures such as mean, standard 
deviation, median and range values were computed 
for all continuous measures. Percentage values were 
computed for qualitative variables. Changes in blood loss 
and stress level between pre‑ and post‑evaluation were 
tested using Student’s t‑paired test. For more than one 
time, assessment of continuous measures was subjected 
for repeated measures Analysis of Covariance. Means of 
all continuous variables between the two groups were 
tested using Student’s t‑independent test. A two‑tailed 
P < 0.05 was considered for statistical significance.

Results
It was a study done on 184 women with AUB divided 
equally into Group I (92 women) who received diosmin, 
tranexamic acid, and mefenamic acid during menses and 
Group II (92 women) who received only tranexamic 
acid and mefenamic acid.
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The characteristics of women into groups are shown 
in Table 1. The mean age, parity, and body mass 
index in the two groups were 35.68 ± 4.73 years 
versus 36.78 ± 4.56 years, 2.2 versus 2.3 and 
23.68 ± 3.71 kg/m2 versus 24.62 ± 4.12 kg/m2, 
respectively, and were similar (P = 0.24, 0.341, 0.426, 
respectively). The socioeconomic status was also 
similar with most patients being in lower and middle 
class (P = 0.38). Table 2 shows days of bleeding in 
the two groups following the effect of two types of 
treatments. The mean days of bleeding in Group I were 
6.8 ± 1.5 days and in Group II were 6.6 ± 1.6 days 
which was similar (P = 0.35). Posttreatment, there 
was significant reduction in days of bleeding 
in both the groups (3.5 ± 0.98 days in Group I 
versus 5.2 ± 1.2 days in Group II) as compared to 
pretreatment (P = 0.021 in Group I, 0.028 in Group II) 
being more in Group I than in Group II (P = 0.02). 
The amount of blood loss and effect of treatment is 
shown in Table 3. The mean amount of blood loss is 
similar (385 ± 78 ml) in Group I and (390 ± 80 ml) 
in Group II (P = 0.72). Posttreatment, there was 
significant reduction in amount of mean blood loss in 
both groups (68 ± 27 ml in Group I), 112 ± 48 ml in 
Group II (P = 0.02 in Group I, 0.03 in Group II being 
more in Group I than in Group II (P = 0.01).

Pretreatment and posttreatment Hb into two groups 
is shown in Table 4. Before treatment, the Hb 
was (8.4 ± 1.63 g/dl) in Group I and (8.5 ± 1.58 g/dL) 
in Group II and was similar (P = 0.287). Posttreatment, 
Hb increased significantly in both the groups being 
10.9 ± 1.8 g/dl in Group I (P = 0.012) and 9.8 ± 
1.75 g/dl in Group II (P = 0.011) with improvement 
being more in Group I (P = 0.03). PBAC score before 
and after treatment is shown in Table 5 with mean 
score being (398 ± 168) in Group I and (406 ± 178) 
in Group II (P = 0.35). Posttreatment, PBAC score 
decreased significantly in both the groups with 
mean being (86.5 ± 32) in Group I (P = 0.001) 
and (110.5 ± 48.6) in Group II (P = 0.001) with decrease 
being more in Group I than in Group II (P = 0.01).

Influence of two treatments on physical activity is shown 
in Table 6. Pretreatment 22 (23.9%) and 23 (25%) 
participants in Group I and II had quite a bit limited 
activity (P = 0.42) while 24 (26.08%) and 24 (26.08%) 
had extreme limitation (P = 0.38). Posttreatment only 
7 (7.6%) women in Group I and 13 (14.13%) women 
in Group II had quite a bit limitation and 2 (2.17%) 
and 4 (4.34%) women had severe limitation in the two 
groups with better outcome in Group I.

Table 7 shows effect of two treatment groups on 
reduction in large stains. Before treatment, 48 (52.17%) 

in Group I and 50 (54.34%) in Group II had large stains. 
Posttreatment, it significantly to 4 (4.34%) in Group I 
and 6 (6.52%) in Group II (P = 0.01) with no significant 
difference in the two groups (P = 0.07).

Table 1: Characteristics of patients in 2 groups (n=184)
Group I 
(n=92)

Group 
II (n=92)

P Significance

Age
Range 18–45 19–44 0.24 NS
Mean±SD 35.68±4.73 36.78±4.56

Parity
Range 0–5 0–6 0.341 NS
Mean±SD 2.2±0.5 2.3±0.4

BMI (kg/m2)
Range 17–33 18–32 0.426 NS
Mean±SD 23.68±3.71 24.62±4.12

Socioeconomic status, 
n (%)

Lower 45 (48.91) 42 (45.65) 0.38 NS
Middle 44 (47.82) 46 (50)
Upper 3 (3.26) 4 (4.34)

NS: Not significant, SD: Standard deviation, BMI: Body mass index

Table 3: Effect of two treatment on amount of blood loss 
(n=184)

Group I 
(n=92)

GROUP 
II (n=92)

P Significance

Amount of blood 
loss (mL)

Range 128–680 130–670 0.72 NS
Mean±SD 385±78 390±80

Posttreatment amount of blood loss
Amount of blood 
loss (mL)

Range 48–180 65–310 0.01 Significant
Mean±SD 68±27 112±48

P value (before and 
after treatment)

0.02 0.03 Significant

NS: Not significant, SD: Standard deviation

Table 2: Effect of two treatments on days of bleeding 
(n=184)

Group 1 
(n=92)

Group 2 
(n=92)

P Significance

Days of bleeding
Range 3–12 4–11 0.35 NS
Mean±SD 6.8±1.5 6.6±1.6

Posttreatment (4 months)
Days of bleeding

Range 2.2–6.7 3–8.2 0.02 Significant
Mean±SD 3.5±0.98 5.2±1.2

P value (before and 
after treatment)

0.021 0.028 Significant

NS: Not significant, SD: Standard deviation
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Effect on pain relief in two groups is shown in Table 8. 
A total of 22 women (23.91%) in Group I and 23 

women (25%) in Group II were having dysmenorrhea 
before treatment which was similar (P = 0.58). There 
was significant reduction in dysmenorrhea rate after the 
treatment being 6 (6.52%) in Group I (P = 0.01) and 
5 (5.43%) in Group II (P = 0.01) with no difference in 
the two groups (P = 0.71).

Various adverse effects of drugs in two groups are 
shown in Table 9. Various adverse effects were nausea 
in 16 (17.39%) versus 17 (18.47%) (P = 1.21), vomiting 
in 8 (8.69%) versus 8 (8.69%) (P = 1.01), abdominal 
pain in 5 (5.43%) versus 5 (5.43%) (P = 2.2), diarrhea 
3 (3.26%) versus 4 (4.34%) (P = 1.22), constipation 
4 (4.3%) versus 5 (5.43%) (P = 1.01), and headache in 
2 (2.17%) versus 2 (2.17%) (P = 1.11) in Groups I and 
II, respectively, with no significant difference in the two 
groups.

Discussion
AUB is a common problem in reproductive and 
perimenopausal age group. It can be due to structural 
causes (such as polyps, adenomyosis, leiomyoma, 
hyperplasia or malignancy) or nonstructural 
causes (coagulopathy, ovulatory dysfunction, 
endometrial, iatrogenic and not yet classified causes).[4,5] 
The traditional management of AUB with nonsteroidal 
anti‑inflammatory agents such as mefenamic acid, 
tranexamic acid and progestogens like norethisterone or 
LNG intrauterine system with surgery being used after 
failure of medical management.[11‑20]

In the present study of AUB, patients without structural 
causes were equally divided into tranexamic acid 
500 mg and mefenamic acid 250 mg and placebo thrice 
daily from day 1 to 5 for three cycles (Group II) and 
addition of diosmin 900 mg 5 days prior to and during 

Table 6: Effect of two treatments on limitation of physical activity
Characteristic Group I (n=92) Group II (n=92) P Significance

Pretreatment (n=184)
Limitation of physical activity

Not limited 8 (8.69) 7 (7.60) 0.29 NS
Slightly limited 18 (19.56) 17 (18.47) 0.27 NS
Moderately limited 20 (21.73) 21 (22.82) 0.31 NS
Severely limited 22 (23.91) 23 (25) 0.42 NS
Extremely limited 24 (26.08) 24 (26.08) 0.38 NS

After treatment (n=184)
Limitation of physical activity

Not limited 38 (41.30) 21 (22.82) 0.02 Significant
Slightly limited 37 (40.21) 39 (42.39) 0.87 NS
Moderately limited 8 (8.69) 15 (16.30) 0.01 Significant
Severely limited 7 (7.60) 13 (14.13) 0.02 Significant
Extremely limited 2 (2.17) 4 (4.34) 0.52 NS

NS: Not significant

Table 5: Pictorial blood assessment chart score before 
and after treatment
Group I 
(n=92)

Group II 
(n=92)

P Significance

PBAC score
Range 140–620 130–610 0.35 NS
Mean±SD 398±168.21 406±178.52

PBAC score after treatment (n=184)
Group I 
(n=92)

Group II 
(n=92)

P Significant

PBAC score
Range 68–134 82–168 0.01 Significant
Mean±SD 86.5±32.5 110.5±48.6

P value (before and 
after treatment)

0.001 0.001 Significant

PBAC: Pictorial blood assessment chart, NS: Not significant, 
SD: Standard deviation

Table 4: Pre‑and post‑treatment hemoglobin in 2 groups 
(n=184)

Group I 
(n=92)

Group II 
(n=92)

P Significance

Haemoglobin (g%)
Range 6–10.8 7–11 0.287 NS
Mean±SD 8.4±1.63 8.5±1.58
Posttreatment (4 months) hemoglobin in 2 groups (n=184)

Group I 
(n=92)

Group II 
(n=92)

P Significance

Hemoglobin (g%)
Range 8.1–13.1 7.9–12.5 0.03 Significant
Mean±SD 10.9±1.86 9.8±1.75

P value (before and 
after treatment)

0.012 0.011 Significant

NS: Not significant, SD: Standard deviation
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menses in Group I. There was significant improvement 
in symptoms in both the groups in 4th month with 
decrease in quantity and duration of blood loss, decrease 
in dysmenorrhea, decrease in large stains and PBAC. 
PBAC has been used in quantitative assessment of 
blood loss in AUB and is useful to see the effects of 
treatment.[21‑23] Similarly, there was significant rise in Hb 
with both treatments but the rise was higher flavonoid 
diosmin. There was significant improvement in physical 
activity limitation between the treatments and in large 
stains with improvement being more in diosmin group. 
Pain relief was also observed in both the groups with no 
significant difference between two groups. The adverse 
effects were minimal or less serious such as nausea, 
vomiting, abdominal pain, diarrhea, constipation, and 
headache which were similar in both the two groups.

Hence, the addition flavonoid diosmin starting 5 days 
before onset of menstruation with traditional tranexamic 
and mefenamic acid is associated with significant 
improvement in Hb rise, decrease in PBAC score 
and significant reduction in amount and duration of 
menstrual blood loss without any extra adverse effects.

Conclusion
Both tranexamic acid and mefenamic acid group and 
tranexamic acid with mefenamic acid and diosmin are 
highly effective in reducing menstrual blood loss, rise in 
Hb and pain relief with results being more by adding 

diosmin. Hence, addition of diosmin to tranexamic acid 
and mefenamic acid has additional benefits without any 
adverse effects.
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Analysis

Analysed (n = 92) 
• Excluded from analysis (lost to
  follow up) (n = 3)

Analysed (n = 92) 
• Excluded from analysis (didn’t come for
  follow up) (n = 5)

Enrollment=320 Assessed for eligibility (n = 320)

Randomized (n = 199)

Allocation

Follow-Up

Excluded (n = 121)
•   Not meeting inclusion criteria (n = 56)
•   Declined to participate (n = 34)
•   Other reasons (n = 31)

Group I (N = 102)
• Received 500 mg tranexamic acid with
  250 mg mefenamic with tablet diosmin
  900 mg  (n = 95).
• Did not receive allocated intervention
  (n = 7)

Group II (n = 97)
Allocated control received, 500 mg
tranexamic acid with 250 mg mefenamic
(n = 97)

Lost to follow-up (lost contact) (n = 3) Lost to follow-up (lost contact) (n = 5)

Appendix 1: CONSORT DIAGRAM

Appendix


