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Abstract

Objective: The current study aims to evaluate the effect of ibuprofen on women
with heavy menstrual bleeding associated with copper intrauterine devices (Cu-
1UDs).
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Study design: A prospective cohort study conducted at Assiut Woman's Health
Hospital, Egypt, from October 2015 to September 2016 included women
complaining of heavy menstrual bleeding with Cu-lUDs. Eligible women received
1200 mg ibuprofen per day for 5 days starting from the first day of menses for three
consecutive cycles. The primary outcome was the clinical response of ibuprofen.
The secondary outcomes included the observation of its effect on uterine blood
flow and the patient's quality of life. Multiple logistic regression was conducted to
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identify the potential predictors for responsiveness to ibuprofen.

Results: One hundred three patients (80.5%) showed response to ibuprofen
after three months of treatment. There was a significant decrease in the mean
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number of bleeding days and sanitary pads after ibuprofen treatment (p=.000).
Study. J Contracept Stud Vol.3 No.1:2

The uterine blood flow was decreased obviously after 3 months following the
treatment (p=.000). The bleeding days, uterine volume and uterine pulsatility
index were significant predictors for responsiveness to ibuprofen after 3 months
of use (p=.003, p=.04, p=.002; respectively).

Conclusion: Ibuprofen can effectively decrease the menstrual bleeding associated
with Cu-IUDs. This effect may be secondary to the decrease in the uterine blood
flow. Satisfactory response to ibuprofen could be anticipated in women with
fewer bleeding days, smaller uterine volume and higher uterine pulsatility index
at the beginning of treatment.
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present in the endometrium causes vasodilatation and inhibits
platelet aggregation. On the other hand, thromboxane induces
vasoconstriction and blood clotting [4].

Introduction

Copper intrauterine device (Cu-lUD) is considered one of the
most commonly used methods of reversible contraception [1].
Pain and abnormal uterine bleeding are the most common
reasons for the discontinuation of its use [2].

Non-steroidal anti-inflammatory drugs (NSAIDs) are prostaglandin
synthetase inhibitors acting by decreasing production of endometrial
prostaglandins; thus can improve both uterine bleeding and pain
[5]. Since its discovery; several drugs in NSAIDs class have been
used to treat heavy uterine bleeding and pain associated with
IUD use such as mefenamic acid, ibuprofen and naproxen [6].

Excessive prostaglandin release appears to play an important
role in provoking both bleeding and pain related to IUDs [3].
Prostacyclin is one of the prostaglandin metabolites that
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A recent systematic review reported that NSAIDs are the most
widely studied drugs for reduction of the menstrual blood and
pain associated with Cu-lUD [7]. The Cochrane Review also
found that NSAIDs are the most effective treatment to reduce
the bleeding with IUD use [8]. However; most of these studies
looked at the clinical effect of NSAIDs on the heavy menstrual
bleeding in Cu-lUDs users rather than studying their effect on
uterine blood flow.

The current study aims to determine the efficacy of ibuprofen in
treating the heavy menstrual bleeding associated with Cu-IUDs,
and to test the hypothesis that ibuprofen exerts its clinical effect
on the menstrual bleeding through remodeling of the blood flow
to uterus.

Materials and Methods

The current study was a single-center, prospective cohort study
(registered at ClinicalTrials.Gov; NCT02580344) compassing
the effect of ibuprofen on Cu-IUDs associated heavy menstrual
bleeding. The Assiut University Medical Ethical Review Board
approved the study. We recruited the participants from the Family
Planning Clinic during the period between the 1 of October
2015 and the 30% of September 2016. All eligible participants
included in the study signed a written informed consent before
participation after explaining the nature of the study.

We clinically evaluated all women who presented with complaints
of heavy menstrual bleeding with Cu-lUDs and invited them to
participate in the study. We considered the menstrual bleeding
to be heavy if it lasts more than 7 days, patients' experience of
flooding through clothes or bedding, need to change the tampon
or pad after less than 2 hours, passage of blood clots, and/or if
they needed double sanitary protection (tampons and towels)

[91.

We included women aged between 20-45 years with, had
regular cycles, planning for birth spacing for at least 6-12
months, with no history of any medical problem or drug intake,
no contraindications for ibuprofen and had a normal pelvic
examination.

We excluded women with evidence of anemia, defective
coagulation, adnexal abnormality on ultrasound, history of
hyperplasia in a previous endometrial biopsy, and history of
allergy to NSAIDs. Finally, we excluded women either receiving
any haemostatic medications, and those declines to utilize
ibuprofen or to maintain the menstrual diary.

One of the study researchers approached all eligible women and
collected the following data: age, parity, educational level, the
mode of delivery and the type of inserted Cu-lUD. Then, he used
the menstrual diary to evaluate the baseline menstrual blood
loss (MBL). Finally, he clinically examined the patients to exclude
general or local causes of heavy menstrual bleeding.

We conducted a transvaginal ultrasound (TV/US) in cycle day
2 using a Sonoline G60S ultrasound imaging system (Siemens,
Germany) with 4-7 MHz endovaginal probe to assess the uterine
volume and the adnexa. Then, we assessed the blood flow
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in the uterine and intramyometrial blood vessels by Doppler
Ultrasound. Each uterine vessel was examined by a real-time
spectral analysis color Doppler technique obtained immediately
after getting from the hypogastric artery. The systolic/diastolic
(S/D) ratio, resistance index (RI) and the pulsatility index (PI) of
both uterine arteries as well as intramyometrial blood vessels
were calculated when three similar consecutive waves appeared.

Finally, we asked all the participants to receive ibuprofen 1200
mg (Brufen; Abbott; Egypt) per day for 5 days starting from the
first day of the cycle for the next three consecutive cycles [6].

The primary outcome measure was the clinical effect of
ibuprofen on MBL in Cu-lUDs users after 3 months of treatment
as measured by the monthly menstrual diary. The secondary
outcomes included the effect of ibuprofen on uterine blood flow
and the patient's quality of life with ibuprofen treatment.

All women were followed up monthly for 3 months. During each
monthly visit; we evaluated the patients clinically by asking
them to report their records of the menstrual diary. The study
researcher instructed the patients how to fill it after inclusion
in the study. We evaluated the uterine volume and the Doppler
indices in both uterine arteries and intramyometrial blood vessels
at cycle day 2 of the 3™ month. The Health-Related Quality of Life-
4 (HRQoL-4) questionnaire was used at baseline and at 3 months
to evaluate the quality of life with treatment. This questionnaire
consists of 4 questions: health as self-assessed, the number of
days feeling physically unhealthy, the number of days feeling
mentally unhealthy, and “lost days”. This means days when work
or other daily activities are not possible [10].

The compliance of treatment was revised at each visit (by
checking the empty tablet sites and asking them to report the
side effects of ibuprofen). Ibuprofen failure was defined as failure
of ibuprofen to control the heavy bleeding after 3 months of
consecutive use [8].

We calculated the sample size using Open Epi-info software
program. Previous study reported that ibuprofen decreased
blood loss among Cu-lUD users by 25% [11]. Based on our
assumption that ibuprofen can cause reduction of MBL down to
50%, a sample size of 128 patients should be recruited to detect
a 25% difference [odds ratio=3] assuming a drop-out rate of 10%,
a of 0.05 and power of study at 80%.

We collected the data and analyzed using SPSS software Chicago,
IL, USA, version 21. Comparison between categorical variables in
both groups was done by Chi-square test or Fisher’s exact test
if appropriate and continuous variables were compared using
Student T-test. A paired-t test was used to compare continuous
variables before and after ibuprofen treatment. We performed
a multivariate linear regression model to assess if any baseline
clinical or sonographic characteristics were associated with
response to ibuprofen. We considered p- value <.05 as significant.

Results

We recruited 140 patients to participate in the study. Five
patients preferred to remove of the IUD and seven patients
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decline participation in the study. At the end of study, we found
that 103 patients (80.5%) responded to treatment. However, the
ibuprofen failed to control the bleeding in 25 patients (19.5%);
ten of them opted for IUD removal, while the remaining 15
women received tranexamic acid (Figure 1).

Table 1shows the baseline characteristics of the study participants
according to their clinical response after 3 months' treatment.
Both groups, responders and non responders, were homogenous
regard the baseline criteria with no significant differences.

Table 2 shows the differences in bleeding pattern in both groups
at 3 months. There was a significant decrease in the number of
bleeding days per month and number of sanitary pads per day
besides significant increase in the number of bleeding free days
in responders group (p=.000). Moreover; the responders group
had a smaller uterine volume, higher Pl in both uterine and
intramyometrial blood vessels (p=.000).

Table 3 summarizes the bleeding pattern in the responders
before and after 3 months of ibuprofen treatment. Collectively,
the bleeding pattern was improved significantly after 3 months
of ibuprofen treatment in the responders group (p=.000) (Table
3). As regards the Doppler indices; S/D, Rl and Pl of the uterine
arteries and intramyometrial blood vessels increased significantly
from baseline to 3 months following ibuprofen treatment
(p=.000) (Table 4).

Table 5 shows that there was a significant improvement in the
overall patients' reported health at 3 months in the responders
group (p=.000). In addition, there was a significant reduction in
the number of days feeling physically or mentally unwell and a
significant reduction in the number of lost days in responders
group at 3 months

a N

Assessed for eligibility (n=140)

Excluded (n=12)
> 5 patients preferring IlUD removal

7 patients declined participation
Enroliment
(n=128)

Started ibuprofen 1200 mg
Daily for 5 days from first day of the cycle

Follow up/monthly

@ ’ Non-responders (n=25) |

v

Responders (n=103)
patients were responding to

10 patients opted to removal IUD
15 patients received tranexamic acid

treatment

Analyzed (n=103)

Figure 1 Flowchart of the study participants.
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Table 1 The baseline characteristics of the study participants according
to their clinical response after 3 months of ibuprofen treatment.

Characteristics Riii‘;;‘;‘;rs Non ::zgt;;lders P-value
Age (years) 33.90+6.8 34.40+6.3 0.32
Residence

Rural 44 (42.8) 14 (56.0)

Semiurban 31 (30.0) 4 (16.0) 0.33
Urban 28 (27.2) 7 (28.0)

Education

Illiteracy 52 (50.4) 16 (64)

Read and write 30(29.1) 6 (24)

Primary 7 (6.7) 0

Preparative 2(1.9) 1(4.0) 0.67
Secondary 6 (5.8) 1(4.0)

Academic 6(5.8) 1(4.0)

Employment

Housewife 77 (74.7) 19 (76.0) 0.89
Employee 26 (25.3) 6 (24.0)

Parity 26+1.2 2.7+0.9 0.16
Previous miscarriage 21 (20.3) 7 (28.0) 0.43
::2;'::5 caesarean 28(27.1) 5 (20.0) 0.41
Durationfromthelast o7, 17,  1984+187 036
delivery (month)

Lactation 20 (19.4) 7 (28.0) 0.08
BMI (kg/m?) 242+33 246+2.4 0.62
Type of IUD

Copper T 380-A 85 (82.5) 18 (72.0)

Multiload 18 (17.5) 7 (28.0) 0.26
'(jr:;t'tg)” of IUD use 18.04+17.6  16.32+158 0.66
Duration of heav:

bleeding (month)y 433+0.9 4.40+0.8 0.73
1UD; intrauterine device, BMI; body mass index

All data are presented as n (%) or mean + standard deviation.

Table 6 shows the logistic regression to identify predictors
of responsiveness to ibuprofen. In multivariate analysis, the
response to ibuprofen was associated with fewer number of
bleeding days (OR [odds ratio] 4.06, 95% Cl [confidence interval]
1.63-10.13, p=.003), smaller uterine volume (OR 1.12, 95% ClI
1.00-1.25, p=.04) and higher uterine PI (OR 0.01, 95% CI 0.001-
0.22, p=.002).

Discussion

Contrary to most of previous studies, which investigated the
clinical effect of NSAIDs in treating Cu-lUDs associated heavy
menstrual bleeding; the current study is the first one that
investigated the effect of ibuprofen treatment on MBL pattern
and uterine blood flow in women complaining of heavy bleeding
with Cu-1UDs.

The present work demonstrates that ibuprofen was effective
regarding the outcomes of uterine bleeding profile with Cu-
IUDs. Furthermore, we demonstrated that ibuprofen treatment
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Table 2 The clinical and sonographic data of responders and non
responders at 3 months of ibuprofen treatment.

Responders Non responders

Variables (n=103) (n=25) P-value
RO RIS | g g 9.2£0.76 .000
per month
Number of bleeding free 530, 55 177421 .000
days
Number of sanitarypads 5 15,69 5854005 .000
per day
Uterine volume 45.66 £ 5.6 66.04£12.9 .000
Uterine artery pulsatility 545,07  160%052  .000
index
Intramyometrial pulsatility 51,06 190%077 000
index
All data are presented as mean + standard deviation.

Table 3 The bleeding pattern before and after 3 months of ibuprofen
treatment in the responders group.

Responders (n=103) P-value
Study outcomes 5
Baseline = 3 months
Number of bleeding days per month 83 +1.6 53+1.1 .000
Number of bleeding free days 1895+2.8 23.8+2.2 .000
Number of sanitary pads perday  6.19+0.92 3.18+0.9 .000

Table 4 Uterine volume and Doppler indices before and after 3 months
of ibuprofen treatment in the responders group.

Responders (n=103)

Journal of Contraceptive Studies

Outcomes 5 P-value
Baseline 3 months
Uterinevolume (ml)  59.03%+6.7  4566+56  .000
Uterine artery
S/D 3.84+1.54 5.15+1.95 .000
RI 0.65 + 0.25 0.88 +0.05 .000
PI 2.05+0.8 2.90+0.70 .000
Intramyometrial blood vessels
S/D 3.08 £ 0.80 473 +1.64 .000
RI 0.67 £ 0.14 0.81+0.11 .000
Pl 2.37+0.8 3.01+0.6 .000
S/D; systolic/diastolic, RI; resistant index, Pl; pulsatility index

Table 5 Changes in health-related quality of life using the HRQoL-4
questionnaire in the past 30 days after 3 months of ibuprofen treatment.
Responders (n=103)
Baseline 3 months
Self-rated health good or excellent 8(7.8) 25(24.3) .000
Number of days feeling physically unwell 8.6+2.5 3.4+19 .002
Number of days feeling mentally unwell 79+1.7 3.0+1.8 .001
Number of lost days (no regular activity) 8.3+2.1 2.5+1.6 .000
All data are presented as n (%) or mean + standard deviation.

Domains P-Value

reduced the uterine volume and blood flow to and inside the
uterus after 3 months of use, a change that could have been the
cause of the effect of the treatment.

Heavy menstrual bleeding is reported by a considerable number
of new Cu-lUDs users [12-14] that can result in iron deficiency
anemia [15]. One of the most accepted mechanisms in explaining
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this phenomenon is that Cu-lUD has been associated with an
increase in the prostaglandin production which subsequently
can cause an increase in the menstrual bleeding [16,17]. The
implication of using ibuprofen was based on its ability to decrease
prostaglandin production within the endometrium, an effect that
leads to decrease the uterine bleeding with Cu-1UDs [18].

The NSAIDs are the most commonly tested medications for
treatment of heavy bleeding with Cu-IUDs; not only for controlling
the current bleeding attack but also as prophylactic against the
uterine bleeding [19]. In the current study, we confirmed that
ibuprofen is effective in reducing the amount of blood loss in the
women complaining of heavy bleeding after Cu-IUDs insertion as
80% of them achieved a satisfactory response after 3 months.
Similar to our finding, a Cochrane systematic review included 15
randomized controlled trials with more than 2700 women found
that NSAIDs should be considered the first line for reducing
bleeding associated with IUD insertion [8].

Most of previous studies relied on quantitative methods for
assessment of MBL as alkaline hematin method [20] and
pictorial blood loss assessment chart [21]. However; we used
the menstrual diary, an easy method for assessment of MBL, to
evaluate the uterine bleeding. The nature of our patients may be
behind this because they need a simplified tool to understand
the evaluation method.

In our study, ibuprofen was effective in decreasing the uterine
volume after 3 months of treatment. We are in the same track
with the previous studies that proved a significant decrease in
the mean uterine volume may lead to obvious improvement of
uterine bleeding as well as the pain associated with IUD [22,23].

Many studies investigated the uterine blood flow in women using
Cu-lUD and showed that those who developed heavy bleeding
might be due to decrease vascular resistance in the uterine
artery, therefore they reported decreased Doppler indices in
those women [24-27]. What is new in this study that we evaluated
the intramyometrial blood vessels Doppler indices beside both
uterine arteries, which was not studied. We considered the
changes in these small blood vessels which penetrate deeply
into the myometrium to perfuse it, as another marker for the
effectiveness of ibuprofen. Our results revealed a significant
decrease in the uterine arteries and intramyometrial blood flow
in patients received ibuprofen for 3 months. Reduction in the
uterine volume and decrease in the blood flow to and inside the
uterus may stand behind the observed clinical improvement.

Table 6 Logistic regression for the variables independently associated
with response to ibuprofen in treatment of Cu-lUD associated heavy
bleeding.

Variables OR (95% ClI ) P-value
Age 1.0 (0.89-1.12) 1.0
BMI 1.12 (0.92-1.35) .27
Parity 0.66 (0.22-1.96) .46
Duration of bleeding (month) 1.25 (0.67-2.33) .48
Number of bleeding days 4.06 (1.63-10.13) .003
Uterine volume (ml) 1.12 (1.00-1.25) .04
Uterine pulsatility index 0.01 (0.001-0.22) .002
Lactation 0.23 (0.006-9.71) .23
BMI: Body Mass Index; OR: Odds Ratio
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As mentioned before, 80.5% of our participants responded
well to ibuprofen, on the other hand; 19.5% of women did not
respond to treatment. However; the researchers could not
find an accepted explanation to those who did not respond
to NSAIDs. For this reason; we examined the value of baseline
clinical and ultrasonographic criteria of the studied women in
predicting the responsiveness to ibuprofen at 3 months follow
up visit. We found that more of bleeding days, higher uterine
volume and lower uterine artery Pl are independently associated
with poor response to ibuprofen in patients suffering from Cu-
IUD associated heavy bleeding.

Uterine volume as a predictor for the effectiveness of
levonorgestrel releasing IUD in controlling bleeding and pain
with adenomyosis was studied before in a recent study [28].
Our results were in agreement with this study which proved that
failure of the treatment was associated significantly with a large
volume uterus. Additionally; Hurskainen et al. [29] investigated
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