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Clinical Group 

Abstract

Objective: The present study examines the hypothesis that the clinical and ultrasonography data 
reported at baseline visit can predict the responsiveness of ibuprofen in controlling heavy menstrual 
bleeding with Cu-IUDs at 3 months follow-up visit.

Materials and methods: We used data revealed from a single center open label prospective cohort 
study conducted at Woman’s Health Hospital, Assiut University, Egypt in the period between the 1st of 
October 2015 and the 30th of September 2016. This study included 128 women complaining of heavy/
prolonged menstrual bleeding with Cu-IUD; they received ibuprofen for three consecutive cycles. Seventy 
patients (54.68%) respond to ibuprofen and while 58 patients (45.31%) did not respond. Logistic regression 
was done to show the signifi cant predictors of ibuprofen response and a receiver operating characteristic 
(ROC) curves was used to evaluate the sensitivity and specifi city of the potential predictors revealed by 
logistic regression.

Results: The responders had fewer number of bleeding days per month (5.1 ± 1.7 vs. 7.41 ± 1.7 
days in the non-responders, p<0.001). Additionally, the uterine volume was signifi cantly smaller in the 
responders than the non-responders with statistically signifi cant difference (47.01 ± 6.5 mL vs. 60.9 ± 25.5 
mL, p=0.001; respectively). Women reporting higher number of bleeding days per month (OR 3.26, 95% CI 
1.06-10.03, p<0.001), larger uterine volume (OR 1.26, 95% CI 1.00-1.59, p=0.03) and lower uterine PI (OR 
0.15, 95% CI 0.23-0.95, p=0.005 were likely to not succeed to be controlled by ibuprofen. Our predictive 
model can predict the failure of ibuprofen when utilize the 3 prior predictors with 93.5% sensitivity, 
57.5%specifi city, 67.4% PPV, 90.5% NPV and 75.0%accuracy.

Conclusion: Women reporting a lot of bleeding days per month, high uterine volume and low uterine 
artery PI during baseline visit may not respond to ibuprofen in controlling of heavy menstrual bleeding 
with Cu-IUD.
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Introduction

Copper intrauterine device (Cu-IUD) is a common method 

of reversible contraception worldwide [1]. Abnormal uterine 

bleeding and pain are the most common medical indications 

for the discontinuation of its use [2,3].

Many factors may exert infl uences on the frequency 

of bleeding with Cu-IUDs such as the type of device used, 

the duration of usage, the previous menstrual pattern and 

the woman’s parity [4]. Moreover; the uterine volumetric 

measurement and uterine blood fl ow pattern may be also 

having a role in development of such bleeding [5]. 

Excessive prostaglandin release appears to play an 
important role in provoking both bleeding and pain related to 
IUDs [6]. There are many types of prostaglandin metabolites 
that present in the endometrium; one of them is prostacyclin 
which causes vasodilatation and inhibits platelet aggregation. 
Another one is thromboxane which induces vasoconstriction 
and blood clotting [7].

The Cochrane Review states that non-steroidal anti-
infl ammatory drugs (NSAIDs) are the most effective treatment 
to reduce the bleeding with IUD use [8]. They are prostaglandin 
synthetase inhibitors acting by decreasing production of 
endometrial prostaglandins; thus can improve both uterine 
bleeding and pain [9]. 
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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 
[10]. In addition, there is also a recent systematic review 
reported that NSAIDs are the fi rst line used for reduction of the 
menstrual blood and pain associated with Cu-IUD [11]. 

However, some women respond well to NSAIDs and show 
high acceptability and satisfaction, on the other hand; a group 
of women may not respond to this line of treatment and opt to 
shift to other treatment line or have IUD removal.

For this reason; the prediction of the responsiveness to 
these drugs in controlling prolonged/heavy bleeding associated 
with Cu-IUDs is an interesting issue which should be addressed. 
The present study examines the hypothesis that patient’s data 
reported at baseline visit before starting ibuprofen can help in 
prediction of the responsiveness for this treatment at 3 months. 
Up to our knowledge; no clinical trial had been registered or 
conducted to study the potential predictors of responsiveness 
for ibuprofen in controlling the uterine bleeding with Cu-IUDs.

Materials and Methods

We reanalyzed data from a single-center open label 
prospective cohort study, conducted at Woman’s Health 
Hospital, Assiut University, Egypt between the 1st of October 
2015 and the 30th of September 2016. This study had the 
approval of our Institutional Review Board and registered at 
www.clinicaltrials.gov (NCT02580344). 

In this study, we included women who were complaining 
from prolonged/ heavy bleeding with Cu-IUDs. Other inclusion 
criteria required that participants were 20–45 years old, 
had a regular cycle, planning for birth spacing for at least 
6-12 month, with no history of any medical problem or drug 
intake, no contraindications for ibuprofen, had a normal 
pelvic examination and living in the nearby vicinity to make 
the follow-up feasible. All eligible participants included in the 
study signed a written informed consent before participation 
after explaining the nature of the study.

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

Demographic characteristics, menstrual bleeding pattern as 
well as uterine volumetric measures and uterine Doppler blood 
fl ow indices related details were recorded before intervention. 
Then the eligible women were asked to receive ibuprofen 1200 
mg per day for 5 days starting from fi rst day of the cycle for the 
next three menses. The women were followed up monthly by 
menstrual diary, uterine volumetric measures by 2D TV US and 
uterine Doppler blood fl ow assessment.

Altogether, 140 women were recruited in the study period. 
We excluded fi ve women who preferred to remove the Cu-

IUD as a fi nal option. The remaining women accepted to 
receive ibuprofen. Finally; seven cases were lost follow up 
and excluded from fi nal analysis. This left 128 women at the 
end of the three months. Out of them, 70 patients (54.68%) 
respond to treatment and showed signifi cant decreased in 
number of bleeding days per month, number of sanitary pads 
as well as signifi cant increase in number of bleeding free days 
by menstrual diary after three consecutive months of use. 
While 58 patients (45.31%), at three months follow up, were 
still suffering from prolonged/heavy bleeding and choose to 
withdrawal their consent and leave the study.

Data analysis was performed using SSPS Statistics 21.0. 
The dichotomous dependent variable in the model was 
responsiveness to ibuprofen in controlling prolonged/heavy 
bleeding associated Cu-IUD after 3 months of use. The 
independent variables consisted of patient’s clinical baseline 
criteria, selected on the basis of previous published studies, 
uterine volumetric measure and uterine blood fl ow follow-up 
results, which might be affect the effectiveness of ibuprofen in 
controlling Cu-IUD associated prolonged/heavy bleeding.

To examine the relationship between individual patient, 
clinical and ultrasonographic, characteristics (at admission) 
and ibuprofen responsiveness in controlling the uterine 
bleeding with Cu-IUD at 3 months, while controlling for all 
other characteristics, we estimated a maximum likelihood 
model using multivariate linear regression. The model included 
all the variables reported, on theoretical grounds, might affect 
the ibuprofen response. Then, we represented the model’s 
b-coeffi cients and cleared them in the form of odds ratios with 
95% confi dence intervals (CI).

Finally; we constructed a receiver operating characteristic 
(ROC) curves to evaluate the sensitivity, specifi city, positive 
and negative predictive values (PPV, NPV) and accuracy of 
the potential predictors revealed by logistic regression. We 
considered p- value < .05 as signifi cant.

Results

Table 1 shows the clinical baseline characteristics of the study 
participants. Both groups, responders and non-responders, 
were homogenous regard most of the clinical baseline criteria 
with no signifi cant differences, however; the responders had 
fewer number of bleeding days per month (5.1 ± 1.7 vs. 7.41 ± 
1.7, p<0.001; respectively), fewer number of sanitary pads per 
day (3.8 ± 1.0 vs. 4.5 ± 1.2, p=0.001; respectively) and higher 
number of bleeding free days (23.6 ± 1.3 vs. 20.6 ± 1.2, p<0.001; 
respectively ) than non-responders at time of recruitment with 
statistically signifi cant differences (Table 1).

As regard the uterine volumetric measurement and uterine 
blood fl ow at baseline, the uterine volume was signifi cantly 
smaller in responders than non-responders with statistically 
signifi cant difference (47.01 ± 6.5 mL vs. 60.9 ± 25.5 mL, 
p=0.001; respectively). Moreover; the uteri of non-responders 
had relatively higher blood fl ow than the responders with 
statically signifi cant difference (p<0.001) (Table 2).
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Table 3 showed the variables from baseline visit which 
might be signifi cant predictors of increased likelihood of failure 
of ibuprofen after 3 months of use (Table 3). Women reporting 
higher number of bleeding days per month (OR [odds ratio] 
3.26, 95% CI [confi dence interval] 1.06-10.03, p<0.001), larger 
uterine volume (OR 1.26, 95% CI 1.00-1.59, p=0.03) and lower 
uterine PI (OR 0.15, 95% CI 0.23-0.95, p=0.005 were likely to 
fail to be controlled by ibuprofen (Table 3). 

A ROC curve analysis including the number of bleeding days, 
uterine volume and uterine pulsatility index in a predictive 
model produced an area under the curve of (.795, .674, and 
.759; respectively). The analysis demonstrated that more 
than 6 days of menstrual bleeds clearly predicts the failure 
of ibuprofen therapy with a sensitivity (69.3%), specifi city 
(72.7%), PPV (70.5%), NPV (71.6%) and accuracy (71.1%). 
While for the uterine size, a volume more than 49 ml could 
predict the non-response with a sensitivity (45.1%), specifi city 
(84.8%), PPV (73.7%), NPV (62.2%) and accuracy (65.6%). A 
uterine PI < 2.02 yielded 62.9% sensitivity, 83.3% specifi city, 
78.0% PPV, 70.5% NPV and 73.4% accuracy. 

A predictive model was constructed to predict the 
responsiveness to ibuprofen, and utilized the 3 prior predictors 
will have a 93.5% sensitivity, specifi city (57.5%), PPV (67.4%), 
NPV (90.5%) and accuracy (75.0%). The ROC curves and 
corresponding sensitivities, specifi cities are presented in 
fi gure 1.

Discussion

We found in this study that more of bleeding days per 
months, higher uterine volume and lower uterine artery PI are 
independently associated with poor response to ibuprofen. The 
hypothesis behind this study was that none of the researchers 
studied or found an accepted explanation to those who did not 
respond to that important non hormonal line of treatment for 
prolonged/heavy uterine bleeding associated with Cu-IUDs. 

For this reason; we examined the value of baseline clinical 
and ultrasonographic criteria of the women using Cu-IUDs and 
complaining of prolonged/heavy uterine bleeding in predicting 
the responsiveness to ibuprofen at 3 months follow up visit. 

First of all; we reported comparable effectiveness for 
ibuprofen in controlling prolonged/heavy uterine bleeding with 
Cu-IUD (54.68%) as reported by Yarkoni [12], and Mercorio 
[13], who reported that NSAIDS controlled the uterine bleeding 
in about 57% and 46%, respectively. In spite, they used 
different type of NSAIDs (Mefenamic acid and indomethacin, 
respectively); we are all in the same track due to prostaglandin 
synthetase inhibiting activity of all mentioned drugs.

Although the Cochrane Review which included 15 
randomized controlled trials with more than 2700 women 
found 15 trials addressed the role of NSAIDs in controlling pain 
and bleeding associated with Cu-IUD; none of them studied the 
potential predictors associated with successful effect of various 
NSAIDs in controlling pain and bleeding associated with IUD 
[8].

On the other hand, they are many studies in literature 
addressed the predictors associated with the discontinuation 

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

Characteristics
Responders

(n= 70)
Non responders

(n= 58)
p-value

Age (years) 34.20 ± 8.83 34.40 ± 8.88 0.94

Parity 2.77 ± 1.35 2.50 ± 0.82 0.77

Previous caesarean section 1.57± 0.75 1.47± 1.02 0.81

Duration from the last delivery (month) 64.56±24.62 63.78±26.44 0.99

Lactation 5/70 (7.1%) 6/58 (10.3%) 0.52

BMI (kg/m2) 24.07 ± 5.29 25.12 ± 5.27 0.26

Type of IUD 

Copper T 380-A 58 (82.9%) 51 (87.9%)
0.42

Multiload 12 (17.1%) 7 (12.1%)

Duration of IUD use (month) 12.33±12.92 9.03±5.79 0.25

Duration of heavy bleeding (month) 3.44 ± 1.84 3.62 ± 1.54 0.38

Number of bleeding days per month 5.11 ± 1.78 7.41 ± 1.73 <0.001

Number of bleeding free days 23.64 ± 2.15 20.67 ± 2.90 <0.001

Number of sanitary pads per day 3.80 ± 1.03 4.50 ± 1.22 0.001

All data are presented as n (%) or mean ± standard deviation and compared by 
Mann-Whitney test due to non-normal distribution. IUD: intrauterine device, BMI: 
body mass index, P value < 0.05 is signifi cant

Table 2: The ultrasonographic baseline characteristics of the study participants.

Characteristics
Responders

(n= 70)
Non responders

(n= 58)
p-value

Uterine volume (mL) 47.01 ± 6.54 60.93 ± 25.57 0.001

Uterine artery

S/D 4.83 ± 1.28 3.99 ± 1.28 <0.001

RI 2.54 ± 0.73 2.10 ± 0.98 <0.001

PI 2.53 ± 0.64 1.89 ± 0.53 <0.001

Intramyometrial blood vessels

S/D 3.84 ± 1.18 3.00 ± 1.30 <0.001

RI 2.19 ± 1.05 1.81 ± 0.55 0.004

PI 3.82 ± 1.20 1.10 ± 0.92 <0.001

Mann-Whitney test used due to non-normal distribution
S/D: systolic/diastolic, RI: resistant index, PI: pulsatility index,
P value < 0.05 is signifi cant

Table 3: Logistic regression for the variables independently associated with 
response to ibuprofen in treatment of Cu-IUD associated heavy bleeding.

Variables  *OR (95% CI ) p-value

Age 0.94(0.83-1.08) 0.389

Parity 0.85( 0.19-3.79) 0.827

Number of previous section 1.75(0.46-6.68) 0.410

Duration from last delivery 0.99(0.92-1.07) 0.873

BMI 1.03(0.85-1.26) 0.744

Type of IUD 0.12(0.01-3.29) 0.211

Number of bleeding days 3.26(1.06-10.03) <0.001

Number of sanitary pads 0.73(0.21-2.51) 0.610

Uterine volume 1.26(1.00-1.59) 0.03

Uterine PI 0.15(0.23-0.95) 0.005

IUD: intrauterine device, BMI: body mass index, PI: pulsatility index * P value < 0.05 
is signifi cant
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of Cu-IUDs due to pain and bleeding. One of these studies 
was reported by Stanback who concluded that women 
reporting intermenstrual bleeding or excessive menstrual 
fl ow at their 1-month follow-up are at increased risk for early 
discontinuation of the IUD [14]. 

More recent study done by Modesto and his colleagues 
and reported that the counseling strategy which expects and 
respects the abnormal bleeding patterns associated with long 
acting reversible contraception including IUD will followed 
by low rates of premature discontinuations and high rates of 
continuation and satisfaction [15]. Maguire et al in their study 
found that the preexisting dysmenorrhea may predict IUD 
removal within 1 year [16].

Also Kaislasuo et al investigated the relation between uterine 
cavity size and bleeding/pain as reasons for discontinuation of 
IUD and found that smaller uterine dimensions in nulligravid 
women do not predict diffi culties or complications during 
IUD use [17]. Also Kaislasuo et al in their study found that 
baseline menstrual characteristics prior to IUD insertion were 
also strongly associated with both bleeding profi le and pain 
experience during the use of this IUD. 

Lee et al in 2016 used the uterine volume as a predictor for 
the effectiveness of levonorgestrel releasing IUD in controlling 
bleeding and pain with adenomyosis [18]. Our results were in 
agreement with this study which proved that failure of the 
LNG-IUS in controlling pain and bleeding with adenomyosis 
was associated signifi cantly with a large volume uterus (> 150 
mL). However; we reported much less uterine size (>49 ml), 
this is because the nature of his adenomyotic patients. Also 

Shaaban et al and Cho et al found that smaller uterine volume 
may lead to obvious improvement of uterine bleeding as well 
as the pain associated with adenomyosis when using LNG-IUS 
[19,20].

Many studies investigated the uterine blood fl ow in women 
using Cu-IUD and showed that those who developed heavy 
bleeding might be due to decrease vascular resistance in the 
uterine artery and subsequently, they reported decreased 
Doppler indices in those women [21-24]. 

We found that lower uterine PI (< 2.02), more uterine 
blood fl ow, was signifi cantly associated with ibuprofen 
failure. Additionally; Hurskainen et al investigated the relation 
between uterine PI and menorrhagia and found that women 
with lower uterine fl ow resistance bleed more [25]. However, 
contrary to our fi nding; a study demonstrated that diclofenac, 
surprisingly, reduced uterine PI in absence of IUD and did 
not show any effect on the PI when IUDs were used [26]. The 
study population of this trial did not include any women with 
excessive blood loss related to the IUD insertion.

This study has both strengths and weaknesses. Strengths 
of our study include fi rstly that we are the fi rst who 
addressed not only the potential clinical predictors but also 
the ultrasonographic predictors associated with ibuprofen 
failure in treating the uterine bleeding associated with Cu-
IUD. Secondly, the data of this part of study was given from 
a prospective cohort study with calculated sample size for 
achieving suffi cient power to detect a clinically signifi cant 
difference in our primary outcome. However; the present 
work had some limitations. First, the subjectivity in reporting 

Figure 1: ROC curve analysis of the number of bleeding days per month, uterine volume, uterine pulsatility index and the predictive model.
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menstrual blood loss through the menstrual diary and objective 
parameters as hemoglobin or hematocrit levels were not 
included. Second, although our predictive model reported high 
sensitivity of 93.5%, but the specifi city is still low (57.5%). 

Conclusion 

Women have excessive bleeding days, small uterine volume, 
low uterine artery PI are at high risk for unsatisfactory effect 
of ibuprofen on controlling heavy menstrual bleeding with 
Cu-IUDs. These data can further modulate the promotion of 
gynecologists for using NSAIDS for controlling heavy menstrual 
bleeding with Cu-IUDs.
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