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Abstract
Background:-

The Pill is one of the most popular forms of contraception ,its use is different in
different countries, and among women of different ages and levels of education. Oral
contraceptives may alter parameters related to ovarian reserve assessment but the extent
of the reduction is uncertain. The main goal of ovarian reserve testing is to identify
those individuals who are at risk of decreased or diminished ovarian reserve.

Objective:-

To quantify endocrine and sonographic parameters of ovarian reserve in
women using combined oral contraceptive pills and comparing them with IUCD users
and non contraceptive users .

Patients and methods:-

Cross sectionl study included 100 healthy volunteer women divided into 35
COC wusers (all using monophasic preparations, ethinylestradiol 30&35ug  and
progestin, norgestimate and gestodene) and 65 non-users (35 IUCD users and 30 non
contraceptive users). On day 2-5 of the menstrual cycle or during withdrawal bleeding,
blood sampling to measure anti-mullerian  hormone(AMH) and transvaginal
ultrasonography to measure antral follicle count(AFC) and ovarian volume were
performed.

Results:-

ovarian reserve parameters were significantly lower among COC users than
non-users of hormonal contraception(ITUCD users &non contraceptive users) .For AMH
,Pvalue.004;AFC,P -.006; ovarian volume, P-.001 . Further more we found that AFC
of intermediate (5-7 mm) and large (8-10 mm) size categories were significantly lower
in COC users than non-users with p value .001 .while that of small ( 2-4 mm) size
were increased P-.001. Also negatively linear association was observed between
duration of COC use and ovarian reserve parameters.

Conclusion:-

This study indicates that ovarian reserve markers (AMH, AFC&ovarian volume)
are lower in women using COC compared to IUCD users and non contraceptive users.
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Introduction

The introduction of oral contraceptives (OC) in 1958 dramatically changed the
way in which women and couples worldwide viewed family planning (van Heusden et
al., 2002). In Western countries, 50-89% of women use OC at some point in their
lifetime and in Denmark 32% of fertile women are current users (Jones et al., 2012;
Wilson et al., 2012).

Modern women strive for higher education and career opportunities and many
postpone childbearing despite the risk of low fecundity with increasing age (Schmidt et
al., 2012). Planning major life events such as pregnancies are essential for many women
(Benzies et al., 2006). New technologies and changed legislations have extended the
reproductive choices. Today, Oocyte freezing is widely available, and although the
long-term efficiency of this procedure remains to be documented, it seems highly
dependent on the ovarian age and thus oocyte quality (Rienzi et al., 2012). As a
consequence, ovarian reserve assessment is no longer just relevant for women
undergoing treatment for infertility. Indeed, there has been an increased demand for
ovarian reserve testing from women with no known fertility problem to obtain
estimates on their remaining reproductive lifespan (Tremellen and Savulescu, 2014;
Hvidman et al., 2015; Seifer et al., 2015).

Thus, reliable assessment of ovarian reserve is essential. Serum anti- Mullerian
hormone (AMH) concentration is an indirect marker of the number of antral follicles in
the ovary and thereby the ovarian reserve (La Marca et al., 2010).

Screening of the ovarian reserve before commencement of oral contraception
has recently been suggested in order to detect women with premature ovarian
insufficiency (Kushnir et al., 2014).In order to be able to counsel OC users on their
reproductive life span, we need robust studies to establish the impact of OC use on
ovarian reserve parameters such as AMH and AFC.

Aim of the Work

To answer an important question, To what extent does oral contraception (OC)
impair ovarian reserve parameters in women who seek fertility assessment and
counselling to get advice on whether their remaining reproductive life span is reduced?
and comparing them with ITUCD users and non contraceptive users.

Patient and Methods

e This cross-sectional study was carried out on 100 women seeking medical
advice in gynecological outpatient clinic at Al-zhraa university hospital from
December 2015 till Aprill 2018 after approval of ethical committee .

e The participants divided into 35 COC users =group A (all using monophasic
preparations, ethinylestradiol 30&35ug  and progestin, norgestimate and
gestodene) and 65 non-users (35 IUCD users=group B and 30 non
contraceptive users=group C).
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Inclusion criteria

Women seeking medical advice for treatment of gynecological infection or
choice of contraceptive method (volunteer) with the following criteria:

e Age from 19-30 years old.

e Oral contraceptive users (all combinations of ethinyl estradiol and progestin)
with different duration of use and non users (using IUCD or no hormonal
contraception).

e All were non smokers
Exclusion criteria

e Hormonal contraception other than combind oral contraceptive pills as injectables,
subdermal implant and hormone releasing IUCD.

e Factors affecting ovarian reserve as:- Ovarian pathology-Present fertility treatment-
Ovarian surgary as ovarian drilling and ovarian cystectomy.

e Chronic medical disorders as diabetes mellitus, the heart, kidney, liver disease and
autoimmune diseases.

Methods
e Informed consent was taken from all participant befor enrolling this study.

e Full history taking and Clinical examination To fulfill inclusion and exclusion
criteria.:- Including 6 Personal history — Menstrual history with history of
contraception -Obstetric history -Family history and Past history.

e Clinical examination. Weight, height, pulse, blood pressure, temperature and
abdominal examination.

< All participants underwent the following procedures:-
1- Trans vaginal US examination.

Was done on day 2 -5 of menstrual period (if participants were seen out of this
time they asked to come back during the first 5 days of the next cycle).

e Trans vaginal ultrasound scan was performed using a Mindray 2500 A Plus with
a 6.5MHz transducer & done by the same examiner.

e While the woman in lithotomy position with empty bladder slidding the vaginal
transducer into the vagina in oblige plan, identification of the ovary (medial to
internal iliac artery) and measuring its longitudinal and transverse diameters then
rotation of the vaginal probe 90 degree angle to measure its antero posterior
diameter.Thus the following were measured:-

a- Ovarian volume was measured in three planes and calculleted by using the
formula for the volume of an ellipsoid: D1 x D2 x D3 x 0.52.

b- Antral follicle count. The AFC was estimated as the total number of
follicles measuring 2 - 10 mm within the ovary and grouped into three
categories: 2-4 mm (small), 5-7 mm (intermediate) and 8-10 mm (larg).
Some ultrasonographic pictures for some cases.
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Fig. (1): TVU showing antero-posterior diameters of the ovary in 2 different women
using COC.

Fig. (2: TVU showing longitudinal Fig. (3): TVU in IUCD user showing
diameter of the ovary in woman longitudinal and transvers
using COC. diameters of the ovary

2- Hormonal assays

e Venous blood samples were collected from each subject to measure AMH within
the first 5 days of menstrual cycle at the same day of transvaginal US
examination and centrifuged within 30 min of venepuncture for 20 min at 4 °C
and 4000 rpm to separate the serum. The serum sample was frozen at — 20 °C
and stored for subsequent determination of AMH. Measurement of serum AMH
levels was performed using Enzyme —Linked Immunosorbent Assay (ELIZA)
with detection Range: 0.03 ng /ml —17.87 ng /ml.

e AMH is added to the wells pre-coated with AMH monoclonal antibody. After
cubation abiotin —conjugated anti human AMH antibody is added and binds to
human AMH. After incubation unbound biotin conjugated

e Human AMH antibody is washed away during a washing step. Substrate
solution is then added and develops in proportion to the amount of human AMH.
This reaction is terminated by addition of acidic stop solution and a substrate is
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measured at 450nm. AMH level will be determined by using ELISA by
wkeamedsupplies No. E2053HU.

Statistical Analysis

Data were collected, revised, coded and entered to the Statistical Package for
Social Science (IBM SPSS) version 20. Baseline characteristics were summarized as
either mean and standard deviation (SD) or number and percentage.Analysis of variance
(ANOVA) test.used to compair ovarian reserve parameters (AMH, AFC and ovarian
volume) in the studied groups.The association between serum AMH and AFC was
assessed by Pearson’s correlation coefficient (r).An independent samples t-test
confirmed that there was no significant difference in AMH with increasing duration of
COC use but there was significant difference in total AFC and total ovarian voume. The
confidence interval was set to 95% and the margin of error accepted was set to 5%. So,
the p-value was considered significant as the following: P > 0.05: Non significant ,P <
0.05: Significant & P < 0.01: Highly significant.

Results

100 women included in our study were divided into 3 groups: group A (COC
users=35women), group B (IUCD users = 35 women) & group C (non contraceptive
users =30 women).

De_mographic characteristics as seen in table 1, including age, weight, height, BMI &
parity.

Table (1): Demographic characteristics of the studied participants

Variable cocC IUD Non-user | (Mean £SD)

35 (35%) | 35(35%) | 30 (30%)
Age (years) Range :( 19 - 30) 26.97 £ 3.6
Weight ( kg) Range : (45 - 125) 77.4+15.7
Height (cm) Range : (150 - 180) 169.1 +5.3
BMI (Kg/M2) Range : (18.5 - 41) 26.71+4.6

e Primipara 10 (10%)
e Multipara 81 (81%)
e Grand multipara 9 (9%)

N.B. all participants were non-smokers

Table2 shows significant decrease in the mean of total AFC among COC
users(A) compared to non users (C)with p- value=.006 with reduction in total AFC in
COC(A) compared to IUCD users (B)but of no statestic significance and there is highly
statistically significant decrease in the mean of total ovarian volume among COC
users(A) compared to IUCD users(B) and none users (C)with p- value =.001.



80 Az. J. Pharm Sci. Vol. 56, September, 2017.
Table (2): Ultrasound finding as regard AFC &ovarian volume in COC users, IUCD
users and non users.
raception use | COC=A IUD=B Norl-
MLSD MLSD user=C | p-value | Post-Hoc
Us parame (MzSD) (MzSD) (MSD)
Totalantral =1 1) g7.,5 864 | 13.06+2.274 | 14.03+2.385 | .006* A-C
count(mm)
Totalovarian | g 17,4385 | 112944177 | 10.77+3.048 | .001* | A-B & A-C
volume (ml)

Table 3 Shows statistically significant decrease in the proportion of AFC sized
5-7mm and 8-10 mm in COC users (A)compared to IUCD users(B) and non users(C)
with p- value=0.001. While there is statistically significant increase in the proportion of
AFC 2-4mm amonge COC users(A) than IUCD users(B) and non users (C)with P-
value=.001.

Table (3): Antral follicle size in COC users, IUCD users &non users.

ntraception | ~J~_, I Non- ]
use user=C pl Post-Hoc
value
AFsize (M£SD) | (M£3D) | \140p)
2-4mm 7.46%2.8 3.1+1.52 | 4.242.124 | .001* | A-B& A-C
5-7mm 3.09+1.197 | 5.80+2.336 | 6.20£1.937 | .001* | A-B & A-C
8-10mm 1.43+1.313 | 4.14+£1.458 | 3.63+1.671 | .001* | A-B &A-C
g 746
7 cg 6.2
6 -
5 4 4.2 mCOoC
4 - i 3.0 1UD
37 Non-user
2 -
1 -
0
2-Amm 5-7mm 8-10mm

Fig. (4): Variable sized AFC in the three groups.

Table 4 shows that there is statistically significant decrease in the mean of AMH
level among COC users(A) than ITUCD users (B)and non users(C) with p- value<.001.

Table (4): Anti-Mullerian Hormone (AMH) in the three groups.
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raception use | COC=A IUD=B Norl-
user=C Post-Hoc
Lab. test (MzSD) (MzSD) (MSD
AMH (ng/ml) 3.13+2.383 4.48+1.6 4,71+2.115 A-B&A-C
16
14 -
12 -
10 - mCOC
8 -4
6 4.484.71 mIUD
4 + 2 Non-user
2 -4
0 T T T
AMH total antral total ovarian
count volume

Fig. (5): AMH, AFC and total ovarian volume in the three groups.

Table 5 shows significant reduction in total AFC and total ovarian volume in
women using COC >6years than who were using it 1-5 years. While there is reduction
in AMH with increasing duration of COC use but of no statistic significance.

Table (5): Effect of duration of COC use on ovarian reserve parameters:

Duration of 1-5 years >6years
COC) use (M+SD) (M+SD)
t p-value
Ovarian reserve No.=20 No.=15
Total antral count (mm) 13.56+2.78 | 11.24+2.62 | 2.238 .03*
Total ovarian volume(ml) 9.60+4.858 | 4.80+3.391 | 3.335 .002*
AMH(ng/ml) 417419 2.7+2.4 1.46 153
15 13.56

10

4.17
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9.6
I I "

AMH total antral count  total ovarian volume

W 1-5years M26years

Fig. (6): Effect of duration of COC use and AMH, AFC &ovarian volume.
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Table (6): Correlation between total antral count and AMH: This table shows positive
correlation between total antral follicle count and AMH with P-value. 05.

AMH
Total antral count r p-value
196 .05*
F2 Linear = 0.054
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Fig. (7): Correlation between total antral count and AMH.
DISCUSSION

In the current study 100 volunteer women were studied,35COC users,35 IUCD
users &30 non users.All women were in the reproductive age (19-30 years) with a mean
26.97 = 3.6 range. As regard to parity, 10% of them were primipara, 81% were
multipara and 9% were grand multipara. Body mass index ranged from 18.5-41with a
mean 26.71 + 4.6 and all are non smokers as shown in (table 4).

In the current study we found that:-As regarding ultrasound finding of ovarian
reserve ( AFC &ovarian volume by Transvaginal ultrasound) ,there is statistically
significant decrease in the mean of the total ovarian volume among COC users
compared to non users ( IUCD users and none users) with p- value =.001 and M+SD
6.17+£4.382 in coc users, 11.29+4.177 in IUCD users &10.77+3.048 in non users. Also
there is significant decrease in the mean of total antral follicle count in COC users
compared to the non users with p- value=.006 and M+SD 11.97+2.864 in COC user,
14.00+2.349 in non users, with no significant reduction in total AFC between COC and
IUCD users as showen in (table5). Further more there is statistically significant
decrease in the proportion of AFC sized 5-7mm and 8-10 mm in COC users compared
to IUCD users and non users with p- value=.001 and (MzSD) 3.09+1.197 (5-
7mm)&1.43+1.313 (8-10mm) in COC users, 5.80+2.336 (5-7mm)& 4.14+1.458 (8-10
mm) in IUCD users and 6.20+1.937 (5-7 mm) &3.63+£1.671 (8-10 mm) in non
contraceptive users. But there is statistically significant increase in the proportion of
AFC 2-4mm amonge coc users than IUCD users and non users with P-value=.000 and
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(M£SD) 7.46£2.8 in COC users, 2.74+1.597 in IUCD users&4.2+2.124 in non users
(table 6).

Also Birch Petersen et al., (2015) reported that in alinear regression analyses
adjusted for age, ovarian volume was 50% lower (95% CI 45.1-53.7%) and AFC was
18% lower (95% CI 11.2-24.8%) in OC users compared with non users with greatest
reduction 19-30 years which agreed with our study. Also they found a significant
decrease in antral follicles sized 5-7 mm (P, 0.001) and antral follicles sized 8-10 mm
(P,0.001) but an increase in antral follicles sized 2-4 mm (P,0.008) among OC users
which consistent with our study.They studied 887 women aged 19-46 attending the
Fertility Assessment and Counselling Clinic (FACC) comparing ovarian reserve
parameters in OC users with non-OC users,Women were grouped into (i) OC users
(n=244) (all ethinyl estradiol and progestinoral products or vaginal ring) and (ii) non-
users (n=643) (IUDs or no hormonal contraception)130 women are smoker. Ovarian
reserve was examined at a random cycle day while we examine it 2-5 day of menstrual
period, consultation included; transvaginal ultrasound (AFC, ovarian volume,
pathology), a full reproductive history and AMH measurement.

Similarly Bentzen et al., (2012) reported achange in AFC and ovarian volume.
After adjusting for age, they found that ovarian reserve parameters were lower among
users than among non-users of hormonal contraception: antral follicle count (AFC) by
30.4% (95% CI 23.6 to 36.7%) and ovarian volume by 42.2% (95% CI 37.8 to 46.3%).
Their study included 228 participants using combined oral contraceptives or the
contraceptive vaginal ring, 504 non-users of hormonal contraception was included as
controls. Among the users of hormonal contraception, 217 (95.2%) used combined oral
contraceptives and 11 (4.8%) used a contraceptive vaginal ring. Among the users of oral
contraceptives, 101 (44.3%) used monophasic preparations with 20ug ethinyl oestradiol,
96 (42.1%) used monophasic preparations with 30-35ug ethinyl oestradiol and 20
(8.8%) used biphasic/ triphasic oral contraceptives or oral contraceptives with an
unknown dose of ethinyl oestradiol. On day 2-5 of the menstrual cycle or during
withdrawal bleeding, blood sampling and transvaginal sonography was performed as we
done.

On the same hand Shilpa Deb. et al. (2012) found that hormonal contraception
suppressed larger antral follicles(6-10 mm) and ovarian volume .They conducted a
prospective case—control study to examine the effect of prolonged use (>1 year) of
combined oral contraceptive pills on AFC , ovarian volume and serum AMH
concentration. They included 34 volunteers (oral contraceptive usage>1 year) as cases=
the experimental group (using the COCP containing 30 mcg of ethinyl estradiol and 150
mcg of levonorgestrel on a regular basis and were having monthly withdrawal bleeds
during the hormone-free interval) and 36 volunteers (oral contraceptive usage<1 year,
not using it or any other hormonal contraception for the last year) as controls=Control
group. The main inclusion criteria were: age between 18 and 35 years, non-smoking
status, absence of menstrual irregularities and no past history of ovarian surgery.

Also, Van Den Berg et al. (2010) reported that ultrasound markers (AFC and
ovarian volume) measured at the end of the hormone-free interval in users of hormonal
contraception did not seem to represent subsequent natural early follicular-phase values.
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In 2010, Spona et al. studied 40 women that used a COC containing
20ugEE+2ug chlormadinone acetate for three cycles given in a 24/4-day regimen.
Hormone concentrations (oestradiol, progesterone). They did not find ovarian activity in
75% of medication cycles, but they observed residual ovarian activity in 15.9%.

However Bentzen et al., (2012) found that , AFC in all follicle size categories
(small, 2-4 mm; intermediate, 5-7 mm,; large, 8-10 mm) was lower in users than in
non-users of hormonal contraception,the present study found that there is increase in
small sized AFC 2-4 mm and decrease in larg one 5-7mm &8-10mm among COC users
as showen in (table 6).

Also, Shilpa Deb et al. (2012) disagree with our study as regarding effect of
COC use on small AFC <6 as they found that there was no significant difference
between the experimental (COC users) and control groups in the number of small antral
follicles measuring < 6 mm (P = 0.127).

As regarding AMH there is statistically significant decrease in the mean of
AMH level among COC users than IUCD users and non users with P- value=.004.
Mz=SD is 3.25£1.760 in COC, 4.48+1.6 in IUCD &4.71+2.115 in non users (table 7).

Birch Petersen et al., (2015) reported the same result as they found that in
alinear regression analyses adjusted for age, AMH was19% lower (95% CI 9.1-29.3%)
in OC users compared with non users with greatest reduction 19-30 years.

On the same hand Kallio et al., (2013) conducted prospective study on 44
women using hormonal contraceptives, demonstrated serum AMH was lowered by an
average of approximately 30% within two menstrual cycles of starting the contraceptive
regardless of the route.

Similarly, a recent Cohort study in>2000 women Dolleman et al., (2013)
demonstrated that AMH levels decrease under current use of oral contraceptives (Such
an effect was also demonstrated in other studies (Arbo et al., 2007; Shaw et al., 2011).
These results are in accordance with our study.They also reported that previous use of
oral contraception was not associated with lower AMH levels

Also, Kristensen et al., (2012) reported in a large cross-sectional study of 256
women that AMH concentration and AFC were significantly lower in users of oral
contraceptives than in non-users.

On the same hand Bentzen et al., (2012) were consistent with our study as they
found that, After adjusting for age, serum AMH concentration was lower among users
than among non-users of hormonal contraception: by 29.8% (95% CI 19.9 to 38.5%).

Also, Van Den Berg et al. (2010) reported that endocrine (AMH and FSH)
measured at the end of the hormone-free interval in users of hormonal contraception did
not seem to represent subsequent natural early follicular-phase values.

Other studies e.g. Somun Kiran et al., (2007); Streuli et al., (2008); Steiner et
al., (2010); Liet al., (2011). Disagree with our study, they suggested that AMH levels
remain constant under the influence of exogenous sex steroids used for contraception.

As regard to the effect of duration of hormonal contraception (COC) on ovarian
reserve, our study reported that, there is reduction in AFC (P=.03) and total ovarian
volume (P=.002) with increasing duration of COC use. Also we found reduction in
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AMH concentration with increasing duration of COC use but of no statistical
significance with P-value.153 (Table 8).

Birch Petersen et al., (2015), agree with our study as they found no statistically
significant effect of duration of hormonal contraception on AMH (P=0.99).
Additionally they found no significant effect of duration of hormonal contraception on
AFC (P=0.44) or ovarian volume (P=0.08) after adjusting for expected age-related
decline but a trend towards smaller ovaries with longer duration of use among current
OC users. This finding disagree with our study finding.

Similarly Bentzen et al., (2012), agree with our study as they found a significant
decrease in AFC and ovarian volume with increasing duration of hormonal
contraception use. The AMH concentration tended to decrease with increasing duration
of hormonal contraception use, although statistical significance was not reached,
presumably due to large variance of AMH concentration and an accordingly increased
statistical uncertainty.

On the other hand Shilpa Deb et al. (2012) ,disagree with our finding as they
found no differences in serum AMH between the two groups (oral contraceptive
usage>1 year= The experimental group) and (oral contraceptive usage<1 year, not using
it or any other hormonal contraception for the last year)=Control group).

In the current study we found positive correlation between total antral follicle
count and AMH (r.196 and P-value 0.05) in all groups (COC users and non users as
showen in (table 9)

Bentzen et al., (2012), agree with our study as they found strong positive
correlation between total antral follicle count and AMH among COC users (r =0.82,
P<0.001) and non users (r =0.86, P<0.001).

On the same hand Shelpa Deb et al. (2012) found a significant correlation
between AMH levels and the total number of antral follicles measuring 2-10 mm (r =
0.741; P <0.001) in COC user (The experimental group).

In conclusion, this study has shown that ovarian reserve markers (AMH, AFC&ovarian
volume) were lower in women using COC compared to IUCD users and non
contraceptive users.
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