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Tranexamic Acid Effect on Doppler Indices of the Uterine Artery in
Patients with Menorrhagia Related to Copper IUCD (Cu 380)
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Abstract

Background: Theintent of this survey wasto inquire the
tranexamic acid effects on Doppler indices of the uterine
artery in patients with menorrhagia due to IlUD insertion.

Aimof Sudy: The aim of the study was to assess the
effective role of treatment by tranexamic acid on uterine artery
vascular resistance in cases of menorrhagia associated with
copper I[UCD (Cu380) insertion.

Patients and Methods: The study was implemented in
outpatient clinics of the Gynecology Department on patients
with menorrhagia. We studied 212 cases of menorrhagia after
3 months of IUCD insertion to exclude insertion related
bleeding and fulfilled the inclusion, they were appraised for
6 menstrual cycles. During the first 3 control cycles, the
magnitude of bleeding was recorded on the Pictorial Blood
Assessment Chart to affirm heavy menses. During the next
3 cycle, random assignment of cases into tranexamic acid and
placebo groups was done. They were divided into two equal
groups, group 1 (tranexamic acid group) and group 2 (placebo
group). The group 1 received 500mg tranexamic acid four
times daily from first to fifth days of the cycles, Pl (Pulsatility
Index) and RI (Resistance Index) were measured from Rt.
and Lt. uterine arteries on the first month of the control cycles
and during the third month of intervention cycles. MBL
(Menstrual Blood L oss) was appraised using a validated
pictorial blood chart during the intervention. SPSS version
15 for Windows was used for data analysis.

Results: In group 1, the mean Pl and RI fell significantly
with treatment (Pl 2.26-1.78, p=0. 001); (Rl 0.87-0.68, p=
0.031). There was areduction of approximately 48% in MBL
with treatment (120.0-65ml, p=0.001). In group 2, there was
an insignificant change in either the Pl or the Rl and there
was no significant reduction in menstrual blood loss.

Conclusion: Tranexamic acid significantly reduces uterine
artery vascular resistance in patients with menorrhagia due
to IUD insertion. This effect is afield to be the main role of
tranexamic acid in the reduction of the menstrual blood loss.
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Introduction

INTRAUTERINE Device (IUD) is one of the
virtually effective contraceptive methods asit is
simple, reversible and practicable; failurerateis
0.8% for the first year after insertion and for a 10-
year period [1] . The copper IUD is more effective
than inert IUDs, because of its safety, contraceptive
action and declining risk of PID. The most common
copper (IUD)-related side effects are uterine bleed-
ing and/or menstrual pain, these side effects often
directly affect compliance and consequently the
continuation rates of this method [2,3] . Therefore,
it isessential to prevent IUD users enduring extra
loss of menstrual blood in order to ameliorate the
acceptance and continuance of 1UD use.

IUD-related side effectsmay be owned to in-
creased prostaglandin synthesis in the endometrium
that could change endometrial blood flow and
capillary permeability and such change may lead
to menorrhagia [3,4] . Bleedingwhich is thought to
beincited by an IUD may be subsidiary to anin-
crease in uterine blood flow and a decrease in
uterine arterial resistance, both could be detected
by color Doppler ultrasound [4,5].

Routine follow-up of IUD users and evaluation
of symptomatic patients including transvaginal

Abbreviations:

IUD : Intrauterine Device.

MBL : Menstrual Blood L oss.

PBAC : Pictorial Blood Assessment Chart.

Pl : Pulsatility Index.

RI : Resistance Index.

SPSS : Statistical Package for the Social Sciences.
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ultrasonography are recommendedto exclude IUD
related bleeding and other complications [6]. Tran-
examic acid has been shown to be an effectual

non-hormonal treatment that decreases menstrual

blood loss in cases of menorrhagia [7,12] . The
mechanism of action may be owned toa reduction
of fibrinolysis in the endometrium, but other pos-

sible mechanisms, such as an effect on vascular
flow, have not been investigated.

Methods

This was a randomized, placebo-controlled
clinical trial study of the therapeutic effect of
tranexamic acid on blood flow of uterine artery in
patients with menorrhagia with lUD insertion.

This study was done between May 2016 and
November 2017, women attending the family plan-
ning clinic of the Gynecology Department, Zagazig
University Hospitals were recruited and inclusion
criteriawere: (1) Age 20-45 yearsold; (I11) Normal
findings of cervical smear test; (111) Normal ovu-
latory cycles; (IV) No history of renal or hepaticim-
pairment, inflammatory bowel disease, GIT ulcer-
ation, thromboembolic disease or coagulation or
fibrinolytic disorders; (V) Normal results for lab-
oratory investigations (including PT, PTT and
TSH); (VI) Nohistory of hormonal treatment or
NSAIDs with no contraindications for tranexamic
acid taking; and (V1) Insertion of IUCD was done
>3 months to exclude insertion related bleed-
ing.Exclusion criteriaincluded: (1) Infertility; (1)
Overwei ght or obesity (body Mass Index §BM 1)
>25kg/m<) or underbuilt (BMI <18.5kg/m<); (111)
Polycystic ovarian syndrome; (IV) Vaginitis and/or
pelvic inflammatory disease; (V) Uterine polyps
and/or fibroids; and (V11) Being perimenopausal
(increased serum FSH level s suggesting the ap-
proach of menopause).

Gynecological investigations, which included
vaginal & abdominal ultrasound scans, hysteros-
copy, and endometrial biopsy, were executed in
the luteal phase to exclude endometrial pathology
and confirm normal ovulation. Also, acervical
smear test was carried out to exclude any organic
causes of menorrhagia. Excluded cases were coun-
seled for further assessment and appropriate treat-
ment. Women who complained of menorrhagia and
met all the inclusion criteriawere recruited. A total
of 250 eligible women were claimed to join the
study, 20 cases refused participation, 5 cases dis-
continued using the lUD and 13 missed during the
first treatment cycle. Finaly, the study comprised
212 participants and divided into two groups, group
1 (tranexamic acid group) containing 106 patients

and group 2 (placebo group) containing 106 pa-
tients.

The participants were assessed for 6 consecutive
menstrual cycles, during which all of them used
the same type of pads given by the researchers.
During thefirst 3 control cycles, heavy bleeding
was confirmed after recording the amount of bleed-
ing on the Pictorial Blood Assessment Chart
(PBAC). The PBAC was developed by Higham et
al., in 1990, evaluated menstrual bleeding was
scored based on the visual aspect of soiled towels,
tampons and the existence of clots [13].

The study procedures were explained to the
participants after the first 3 assessment cycles.
They were asserted of voluntary participation and
data confidentiality. Informed consent was signed
by those who agreed to participate. Then they took
tablets from days 1 to 5 of their menstrua period
for the 3 consecutive intervention cycles.

Thewomen in the first group received tablets
containing 500mg tranexamic acid (Kapron, Amoun
Company, Egypt) 4 times per day (2gm total daily
intake), and those in the second group placebo
tablets 4 times per day. Both types were typical in
appearance apart from packages codes, only known
by a person, not in the research team and couldn't
be identified by the participants or the researchers
until the study completed, statistical analysis and
codes revelation. PBAC was accomplished by all
participants during the intervention cycles and any
adverse effects were recorded.

Tablets were advised to be taken with meals
and a sufficient amount of water and used pads
were thesame provided throughout the study cycles.
Doppler blood flow assessment of the uterine
arteries was performed in the mid-follicular phase
(days 5-8 of the menstrual cycle) in the first month
before and the third month during the intervention.
The ultrasound equipment used was a V oluson E6
B 12 system with 6-OMHz transvaginal transducer.
The same observer used the same equipment be-
tween 8 and 10AM to avoid interobserver, inter-
ultrasound transducer, intercycle variation, and
circadian rhythm effects on the results [15]. Also,
all patients had an empty bladder to avoid modifi-
cation of artery impedance. A transverse ultrasound
scan was done at the level of the internal os of the
cervix to identify the uterine artery. Transvagina
pulsed color Doppler assessment and real-time
imaging of the blood flow were performed to
measure the uterine artery blood flow indices [15].
For the Doppler indices, we used the PI (A-B/mean)
and the Rl (A-B/A), inwhich A isthe systolic
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(maximum) Doppler frequency shift; B isthe di-
astolic (minimum) Doppler frequency shift, and
mean is the average Doppler frequency shift. Three
waveforms were studied for each artery, and the
mean value was considered for statistical analysis
when the 3 intervention cycles completed and all

the participants were convenedto compile the ques-

tionnairesin the final visit.

SPSS version 15 for Windows was used for
data analysisafter completion of the 3 intervention
cycles. One-way ANOV A was used to compare
MBL and uterine artery indices in the two groups
before and during the intervention. Demographic
data were summarized by using descriptive stetis-
tics. p-value of <0.05 was considered statistically
significant.

Results

A total of 250 eligible women were invited into
the study, 20 cases refused participation, and 5
cases discontinued the use of lUD and 13 missed
during the first treatment cycle. Finally, 212 par-
ticipants fulfilled the inclusion criteria and were
selectedfor this study, patients were divided into
two equal groups. Group 1 (tranexamic acid group)
and group 2 (placebo group) both containing 106
patients with menorrhagia.

Dataregarding age, parity, BMI,and mode of
last delivery were of no statistical significance
(Table 1). Also, the relationship between MBL
and demographic data had nosignificant differenc-
es. Mean blood loss at baseline was similar in
bothstudy groups, ranging from 119.7 to 121.2ml
per menstrual cycle (p>0.05 between groups)
(Table 2).

Table (1): Comparison between the studied groups in socio-
demographic characteristics.
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Table (2): Menstrual blood loss in the two groups before the
intervention.

Group 1 Group 2
(tranexamic  (placebo)
acid) (106) (206)

t-

Variable test p

Bleeding in the first month

(ml), mean £ SD 1205+34 119.7+09 18 061

Bleeding in the second month
(ml), mean + SD

Bleeding in the third month
(ml), mean + SD

119.71+6.1 121.2+58 7  0.59

119.2+32 120.6+6.1 28 058

Statistically no significant difference (p>0.05).

In the tranexamic acid group, there wasa
markeddecrease in bleeding during the first month
of intervention cycles, bleeding continued to de-
crease during the following 2 months but to a lesser
extent. However in the placebo group no significant
changes in blood loss during the three months of
intervention (Table 3). The decrease in the total
amount of blood lost was much more remarkable
in the group 1 (48%) versus (4.8%) in group 2,
and this difference was of stetistical significance
(p<0.05) (Table 4).

In participants receiving the placebo, the mean
blood loss duringthe first month was slightly low-
ered, this decrease was lost in the second month
of intervention (p>0.05); while in the third month,
bleeding increased slightly again, though it was
still less than it had been before intervention
(p>0.05) (Tables 3,4).

Table (3): Menstrual blood loss in the two groups during the
intervention.

Group 1 Group 2
(tranexamic  (placebo)
acid) (106) (206)

Variable test p

Bleeding in the first month

(ml), mean £ SD 825144  1157+0.9 1.8 0.001**
Bleeding in the second

month (ml), mean £ SD 68.9+t84 1116158 7 0.01*
Bleeding in the third

month (ml), mean £ SD 65.3+52 114.2+63 28 00L*

Group 1 Group 2 t
Variable (tranexamic  (placebo) test p
acid) (106) (206)
Age (years):
Mean £ SD 20.114.3 28.4+4.2 0.3 0.7
Range (20-40) (19-39)
BMI (Kg/m 2):
Mean £ SD 26.2+2.5 25.9+2.2 0.4 0.7
Range (20.6-30) (21-30)
Parity:
Mean £ SD 4.3+0.7 57 0.6 0.5
Range (1-5) (1-5)
Mode of last delivery: N (%) N (%)
Vagina 81 (76.4%) 82(774%) 156 0.6
Cesarean section 25 (23.5%) 24 (22.6%)

* : Statistically significant difference (p<0.05).
**: Statistically high significant difference (p<0.001).

Table (4): Changesin blood loss before and during the inter-
vention.

Group 1 Group 2
(tranexamic  (placebo)
acid) (106) (206)

Variable value

Bleeding before intervention (ml)  120.5+3.4 119.7+0.9 0.61
Bleeding after intervention (ml) 65.3t5.2  114.2+6.3 0.001*
Mean decrease in bleeding (%) 48% 4.8% 0.001*

Statistically no significant difference (p>0.05).

* : Statistically significant difference (p<0.05).
**: Statistically high significant difference (p<0.001).
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For both groups, the Pl and RI of the left and
right uterine arteries were similar before the inter-
vention cycles (Tables 5,7). Therefore, we used
the mean value of both arteries to make the com-
parison of the Pl and RI before and after interven-
tion (Table 9). When we compared the PI of the
patientsin group 1 (2.26+0.37) and group 2 (2.33+
0.22) before the intervention, the result was not
statistically significant (p=0.297). On the other
hand,the PI of both groups after the intervention
was (1.78+0.20) versus (2.35+0.22) for groups 1
and 2 respectively (p=0.001).

Table (5): Comparison of uterine artery Pulsatility Index (Pl)
in the two study groups before the intervention.

Group 1 Group 2 p-
(tranexamic (placebo) value
acid) (106) (206)
Rt. uterine art. PI:
Mean £ SD 2.23+0.31 2.21+0.36 0.000
Range 1.83-2.69 1.68-2.76
Lt. uterine art. PI:
Mean £ SD 2.33+0.48 2.45+0.30 0.000
Range 1.62-2.98 1.93-2.97
Uterine artery PI:
Mean £ SD 2.26+0.37 2.33£0.22 0.297
Range 1.73-2.84 1.81-2.87

No significant difference (p=0.34) when ana-
lyzing the RI before intervention, group 1 and 2
had similar results (0.87 +0.16) and (0.86+0.08),
but the opposite occurred when the RI of both
groups were compared after the intervention (0.68 +
0.16) and (0.87+0.55) for groups 1 and 2 respec-
tively (p=0.031.

Table (8): Comparison of uterine artery RI in the two study
groups after intervention.

Group 1 Group 2 p-
(tranexamic (placebo) value
acid) (106) (206)
Rt. uterineart. RI:
Mean £ SD 0.66+0.06 0.85+0.13 0.000
Range 0.57-0.75 0.69-1.09
Lt. uterine art. RI:
Mean £ SD 0.70+0.08 0.85+0.19 0.000
Range 0.57-0.83 0.63-0.98
Uterine artery RI:
Mean £ SD 0.68+0.16 0.87+0.55 0.031
Range 0.57-0.79 0.69-1.4

Data are presented as mean (SD).

Table (9): Changesin uterine artery Doppler indices before
and during the intervention.

Data are presented as mean * (SD).

Table (6): Comparison of uterine artery Pulsitility Index (Pl)
in the two study groups after the intervention.

Group 1 Group 2 p-
(tranexamic (placebo) value
acid) (106) (206)
Rt. uterine art. PI:
Mean £ SD 1.77+0.18 2.24+0.36 0.000
Range 141-2.11 1.65-2.76
Lt. uterine art. PI:
Mean £ SD 1.79+0.22 2.30+£0.30 0.000
Range 1.27-2.3 1.95-2.97
Uterine artery PI:
Mean £ SD 1.78+0.20 2.35+0.22 0.001

Varisble ) PI beforg _ Pl after_ _ RI befo_re ) RI aftgr
intervention intervention intervention intervention
« Group 1 2.26+0.37 1.78+020 0.87+0.10 0.68+0.07
(tranexamic
acid) (106)
» Group 2 2.33+0.22 2.35+0.22 0.86+0.08 0.87+0.55
(placebo)
(206)
p 0.297 0.001 0.34 0.031

Data are presented as mean * (SD).

Table (7): Comparison of uterine artery RI in the two study
groups before intervention.

Group 1 Group 2 p-
(tranexamic (placebo) value
acid) (106) (206)
Rt. uterineart. RI:
Mean £ SD 0.89+0.11 0.86+0.10 0.000
Range 0.69-1.09 0.69-1.03
Lt. uterine art. RI:
Mean £ SD 0.86+0.10 0.86+0.07 0.000
Range 0.62-0.98 0.73-0.96
Uterine artery RI:
Mean £ SD 0.87+0.16 0.86+0.08 0.34
Range 0.66-1.04 0.71-1

Data are presented as mean (SD).

Data are presented as mean (SD).
Discussion

Tranexamic acid iswidely used in many coun-
tries [16,17] and has been recommended as the first-
line treatment of menorrhagia of unknown origin
[18] . Clinical efficiency of tranexamic acid in de-
creasing MBL was confirmed by the study results.

Womentreated by Tranexamic acid (study
group) had a significantly lower incidence of men-
orrhagia compared with the placebo group, thisis
due tothe significantreduction in average MBL and
PBAC score. 2gm were applied in this study, how-
ever, identifying a proper dose for the purpose of
a specific treatment has always been of interest.
Vermylen et al., [16] found a 38% reduction in
blood loss with 12gm total dose per cycle, but with
an increased dose of 24gm (6gm per day for 4
days), the mean reduction raised to 51%. In our
study 2gm daily were applied for 5 dayswith a
mean reduction of 48%, this may the recommended
for the Egyptian women, however, less than that
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recorded in other studies [19-22] . This difference
may reflect the semi-quantitative method for meas-
uring MBL used in this study, together with natural
variation in MBL between cycles or the difference
in the drug dose.

It was shown in western countries studies that
orally taken Tranexamic acid aswell asthe IUD
loaded, can effectively reduce MBL after IUD
insertion [23] but this conclusion had not been
asserted in other studies.

The therapeutic effect of tranexamic acid in
patients with menorrhagiais thought to result from
its anti-fibrinolytic activity [25]. Surprisingly, our
results demonstrated a reduced impedance of the
uterine arteries blood flow. It islikely that this
effect isincidental to the tranexamic acid effect in
reducing menstrual blood loss. The mechanism by
which tranexamic acid may influence vascular
resistance is not known. There is no evidence of
increased incidence of stroke or myocardial infarc-
tion related to treatment by tranexamic acid in the
general population [25]. Thisissurprising for a
drug that causes thrombogenic changesin clotting
factors [19] . If the effect that we have demonstrated
in the uterine arteries is seen in the systemic vas-
culature, this may provide a mechanism for a
tranexamic acid protective effect on the risk of
stroke or myocardial infarction. Reduced resistance
to blood flow decreases the likelihood of the acute
episodes of vasospasm in coronary vessels that
often precede myocardial infarction, and reduces
turbulence at vessel bifurcations associated with
atheroma formation.

Conclusion:

Treatment with a recommended dosage of tran-
examic acid was able to effectively decrease the
amount of MBL related to lUD insertion, inhibit
menorrhagia and reduce the impedance of uterine
arteries blood flow.
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