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Purpose: The aim of the study was to examine the discontinuation rate of hormonal contra-

ception with estradiol valerate (E2V) and dienogest (DNG).

Patients and methods: We collected data at the Family Planning Clinics of the

Departments of Obstetrics and Gynecology of Pisa and Cagliari. We included in the analysis

354 consecutive women using oral contraceptive pills containing E2V and DNG. We

analyzed the rate and the reason for discontinuation, classifying the reasons in 5 categories:

1) minor side effects, 2) adverse events, 3) other events not directly caused by the drug or

conditions for which the pill could represent a risk factor, 4) no compliance with the method

and 5) no further need.

Results: Of the 354 women examined, 50.8% had discontinued E2V/DNG pill. Excluding

women who stopped the pill because of no further need (10.5%), 27.4% discontinued

because of minor side effects, 1.7% discontinued for adverse events, 9.9% because of

other events not directly caused by the drug or conditions for which the pill could represent

a risk factor and 1.4% because of difficulties with compliance. Irregular bleedings were the

main reasons reported for discontinuation. The time to discontinuation for irregular bleedings

was significantly (p<0.02) longer in adults than in adolescents and slightly but not signifi-

cantly longer in women who received information about this possible effect.

Conclusion: Unacceptable cycle control was the principal cause of discontinuation of pill

with E2V and DNG. An appropriate information about this possible effect may improve

adherence to this combined oral contraceptive.
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Introduction
The most important problem of combined oral contraceptives (COCs) is still the

high rate of discontinuation due to side effects. Since 2010, COCs containing 17β-
estradiol (E2-COCs) have been introduced in the market. The well-known pharma-

cokinetic properties of estradiol (E2) and E2 valerate (E2V)1 contribute to decreas-

ing the incidence of some hormone withdrawal-associated symptoms, possibly

reducing the rate of discontinuation.2,3 Moreover, these preparations have negligible

effects on carbohydrate and lipid metabolism and hemostasis, showing a safer

profile than COCs containing ethinylestradiol (EE-COCs).4–6 In fact, E2 exerts a

weaker impact on hepatic metabolism than EE and it is less potent in inducing

synthesis of hepatic proteins.1,7,8

There are two different formulations, the combined monophasic one containing

E2 and nomegestrol acetate and the quadriphasic formulation containing E2V

associated with dienogest (DNG).5,6,9–11

Correspondence: Franca Fruzzetti
Department of Obstetrics and
Gynecology, University Hospital S. Chiara,
Azienda Ospedaliera Universitaria, Via
Roma 65, Pisa 56126, Italy
Tel +3 905 099 2801
Email ffruzzi15@gmail.com

Open Access Journal of Contraception Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Open Access Journal of Contraception 2019:10 1–6 1
DovePress © 2019 Fruzzetti et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://doi.org/10.2147/OAJC.S204655

http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


The combination of E2V with a potent progestin like

DNG was formulated in order to obtain a better cycle

control than the one expected with E2.9 The extended

regimen of this combination and the stable levels of E2

throughout the cycle may reduce the incidence of some

minor side effects.3 In a Phase III study, the appearance of

irregular bleedings is similar to that of the pill with EE and

levonorgestrel (LNG), but with a higher incidence of

amenorrhea.10

Our study was designed to analyze in a real-life setting

the rate and causes of discontinuation with hormonal con-

traceptives containing E2V/DNG.

Methods
Study design
We collected data at the Family Planning Clinic of the

Department of Obstetrics and Gynecology of Pisa and

Cagliari University Hospital.

The pill considered for this study was the quadriphasic

compound containing E2V 1–3 mg plus DNG 2–3 mg. We

searched the patients in our databases of informatic med-

ical records among women who came to our clinics

between January 2014 and March 2018. We considered

the following eligible for the study: women who attended

our clinics and started the use of the pill after its prescrip-

tion in that period and women who attended our clinics in

that period and were already taking the pill because it has

been prescribed in our clinics before the period considered

(for these women we recorded their baseline information

before the start of the pill intake). In order to exclude

possible biases, we included in our analysis only women

who were first-time users (ie, not switching from another

pill). E2V/DNG was administered using an E2 step-down

and a progestin step-up approach over 26 days (E2V 3 mg

on days 1 and 2, E2V 2 mg and DNG 2 mg on days 3–7,

E2V 2 mg and DNG 3 mg on days 8–24, E2V 1 mg on

days 25 and 26 and placebo on days 27 and 28).

We found 354 women, and we analyzed their clinical

charts. For baseline analysis, we collected information

about age and body mass index, educational level (divid-

ing it in “primary school” or “higher than primary school”)

and parity (nulliparous or parous) before the beginning of

the treatment. All women considered had complete base-

line information.

On March 2018, we evaluated if women were still

using the pill or if they discontinued it. We recorded the

time (expressed in total months of pill intake) and reason

for discontinuation and if the women received the infor-

mation about the possible side effects at the time of pre-

scription. In 19.7% of women, this information was not

present in the charts and we obtained it by phone.

We recorded the reasons for stopping in 5 categories:

1) minor side effects (ie, symptoms or events supposedly

related to the pill that are not life-threatening and do not

cause hospitalization, disability or permanent damage), 2)

adverse events (ie, undesirable symptoms or events suppo-

sedly related to the use of the pill that can have serious

outcomes and require a medical intervention), 3) other

events (ie, not life-threatening medical reasons not directly

caused by the drug or other conditions for which the pill

could represent a risk factor), 4) no compliance with the

method (ie, women who do not assume the pill in the

proper way) and 5) no further need.

The protocol was approved by the Ethics Committee of

the Departments of Obstetrics and Gynecology of Pisa

University Hospital (Pisa, Italy) and of Cagliari

University Hospital (Cagliari, Italy). All procedures per-

formed in the study were in accordance with the ethical

standards of the Committee on Institutional human experi-

mentation and with the Helsinki declaration of 1975, as

revised in 1983. Patients gave their written informed con-

sent to data collection and to the review of their anon-

ymous data for clinical publication.

Statistical analysis
All data are reported as mean±SD (M±SD) or as percen-

tage (%). We used the Kaplan–Meier analysis to evaluate

the time-to-event for discontinuation stratified according to

the reasons. We tested if the discontinuation rate between

adolescents and adults was different with the Chi-squared

test. We tested the differences in the time of discontinua-

tion for irregular bleeding between adolescents and adults

and between women who did and who did not receive the

information at the time of prescription with Mann–

Whitney U-test.

Statistical analysis was performed using Statistica

Software (Statsoft, Palo Alto, CA, USA).

Results
Weanalyzed 354 consecutivewomenwho received a prescrip-

tion of the quadriphasic compound containing E2Vand DNG.

The age range was 14–54 years. Eighty-five (24%) of them

were 20 years old or less. Table 1 reports the characteristics of

the population. One hundred and eighty (50.8%) of 354

women taking E2-COCs reported to have stopped COCs for

Fruzzetti et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Open Access Journal of Contraception 2019:102

http://www.dovepress.com
http://www.dovepress.com


some reason. The time until interruption of the hormonal

contraceptive ranged from 1 to 84months (15.2±17.5months).

Excluding women who stopped the pill, the remaining women

were still on contraception at the time of the interview from 23

±18.7 months (range 1–96 months). There is no difference in

the discontinuation rate between adolescents and adults

(44.7% vs 52.8%, p=0.19) and the mean time until disconti-

nuation was similar (14.5±16.6 vs 15.4±7.7 months).

Excluding women who stopped the pill because of no

further need (n=37; 10.5%), the most frequent reason for

discontinuation was the appearance of minor side effects

(n=97; 27.4%). Six women (1.7%) discontinued for

adverse events and 35 (9.9%) for other events supposedly

not directly caused by the drug or for other conditions for

which the pill could represent a risk factor. No compliance

for the method was reported by 5 women (1.4%). Most of

the women (N=152, 84.4%) interrupted in the first 2 years

of pill intake.

Table 2 reports the analysis of minor side effects and

the rate of discontinuation. Some of the women who

stopped for minor side effects suffered from two or more

side effects contemporarily. The most frequent minor side

effect was an unacceptable bleeding pattern (n=53;

15.0%), followed by headache (4.0%), mood instability

(3.7%), symptoms of hyperandrogenism (3.1%), weight

gain (2.5%) and breast tenderness (2.0%). Dysmenorrhea

was reported by 0.6% and decreased libido by 0.3% of E2-

COCs users.

When unacceptable bleeding pattern was the reason, 31

women (58.5%) interrupted the medication within 6

months from the beginning, the others after a longer period

(until 3 years). The time of interruption for irregular bleed-

ing was significantly shorter in the adolescent group (5.2

±5.2 months) than in the adult group (10±8.3 months;

p<0.02) (Figure 1). Twenty-five women (47.2%) who

interrupted for an unacceptable bleeding pattern reported

that they had not received information about the possibility

that amenorrhea and spotting might occur during treatment

with pills with E2. The mean duration of pill intake in

women who received information at the time of

Table 1 Baseline demographic characteristics of the women

(N=354)

Characteristics N %

Age (years)

≤17 31 8.8

18–25 120 33.9

26–34 83 23.4

35–42 62 17.5

≥43 58 16.4

BMI

≤19 34 9.6

19.1–25 245 69.2

25.1–33 61 17.2

>33 14 4

Educational level

Primary school 2 0.6

Higher than primary school 352 99.4

Parity

Nulliparous 168 47.5

Parous 186 52.5

Abbreviation: BMI, body mass index.

Table 2 Minor side effects (ie, symptoms or events supposedly

related to the pill that are not life-threatening and do not cause

hospitalization, disability or permanent damage) reported as

cause of discontinuation of the pill with estradiol valerate and

dienogest. The results are expressed as a percentage of number

of women who discontinued for such effects on the total number

(354) of women examined. The absolute number of women who

suffered from each side effect is shown in brackets. Some women

reported more than one minor side effect contemporarily

Reported symptom % (N)

Menstrual irregularities 15.0 (53)

Weight gain and water retention 2.5 (9)

Headache 4.0 (14)

Mood alterations 3.7 (13)

Acne, hirsutism, alopecia 3.1 (11)

Decreased libido 0.3 (1)

Breast tenderness 2.0 (7)

Dysmenorrhea 0.6 (2)
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Figure 1 Interruption of pill with estradiol valerate and dienogest because of

unacceptable bleeding according to the age of women. The time (M ± SD) from

beginning of pill intake to discontinuation in adolescents was significantly shorter

than in the adult group. *: p<0.02.
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prescription was slightly but not significantly longer (11

±9.7 months) than women who did not (7±4.9 months,

p=0.06) (Figure 2).

Adverse events and all the other medical reasons for

discontinuation are listed in Table 3. Among the 6 patients

that discontinued because of a severe adverse event, 2

patients had a deep-venous thrombosis (VT). In one case

VT occurred after 3 months from the onset of the pill. A

more detailed analysis revealed that this woman had a

factor V Leiden deficiency. In the other patient, VT

occurred after surgery. In 3 cases women reported a super-

ficial venous phlebitis. The woman who reported an epi-

sode of depression already had a diagnosis of bipolar

disorder.

Discussion
This is a small observational study undertaken to evaluate the

discontinuation rate of hormonal contraception with E2V/

DNG in a real-life setting during a random period of 4 years.

The aim was to test the supposed improved compliance of

E2-COCs toward hormonal contraception. Our study shows

that the percentage of women discontinuing E2-COCs is still

high, but most of the patients were still taking the pill after 1

year (65%), suggesting the clinical acceptability of the com-

pound in young and adult women. In a previous study, we

reported that one-third of users may discontinue pills con-

taining 30 mcg or 20 mcg of EE, mainly due to minor side

effects, with irregular bleedings, weight gain and headache

being the main reasons reported for discontinuation.12 The

unacceptable bleeding pattern is the principal cause for dis-

continuation also for E2-COCs, whereas the incidence of

other minor side effects (weight gain, headache, etc.) was

very low. In a European Phase III trial, with 20 cycles of

observation, only 2.5% of women discontinued treatment

prematurely due to bleeding irregularities.13 Our data are

higher than the above, but quite similar to those of a large

clinical study performed in a real-life setting (27.7%).14 The

discontinuation rate for irregular bleedings that we observed

with E2-COCs was higher than that (5.3%) observed in a

previous study performed on women who took pills with 20

mcg of EE,12 possibly due to the higher stability of the

endometrium when synthetic estrogens were used.15 This

may be considered an expected finding since the progestin-

induced stimulation of endometrial 17 beta-hydroxysteroid

dehydrogenase causes a rapid local inactivation of E2.7,9,15

By contrast, EE cannot be metabolized by this enzyme, as the

ethinyl group blocks the oxidation of the 17 beta-hydroxy

group. It is noteworthy that the mean time to discontinuation

is about 9 months, suggesting that in spite of an unsatisfac-

tory bleeding pattern, women, in general, did not experience

problematic bleedings inducing them to quickly interrupt the

pill and women wanted to continue with the E2 pill on the

whole.
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Figure 2 Interruption of pill with estradiol valerate and dienogest for unacceptable

cycle control. Women who were informed about the possible appearance of

irregular bleedings interrupted after a longer period than subjects who did not

receive the information, but the difference was not significant (p=0.06). Data are

expressed as M ± SD.

Table 3 Adverse events (ie, undesirable symptoms or events

supposedly related to the use of the pill that can have serious

outcomes and require a medical intervention) and other events

(ie, not life-threatening medical reasons not directly caused by

the drug or other conditions for which the pill could represent a

risk factor) reported as cause of discontinuation of hormonal

contraception with estradiol valerate and dienogest. The results

are expressed as a percentage of total number of women who

discontinued for such effects on the total number (354) of

women examined. The absolute number of women who reported

each symptom is shown in brackets

Reported symptom % (N)

Adverse events 1.7 (6)

Deep vein thrombosis 0.6 (2)

Depression 0.3 (1)

Phlebopathies 0.8 (3)

Other events 9.9 (35)

Cramps and leg pain 0.6 (2)

Hyperhomocysteinemia 0.6 (2)

Decreased blood pressure 0.6 (2)

Familiarity for deep vein thrombosis 0.6 (2)

Tingling upper limb 0.3 (1)

Hemorrhoids pain 0.6 (2)

Myoma increase 0.3 (1)

Benign breast lesions 1.1 (4)

Familiarity for breast cancer 0.3 (1)

Medical advice 5.0 (18)
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Adolescents stopped the pill for irregular bleeding

more and quicker than adults. This finding is very impor-

tant in clinical practice and must be taken into considera-

tion at the time of prescription. Irregular bleedings and

amenorrhea sometimes may arise concerns about their

possible negative meanings and adolescents may be more

affected by this concern.

Our data also show that the interruption for a low cycle

control was mainly noted in users who at the time of pre-

scription had not been informed about the possibility that the

use of E2-COCs may be associated with an increased rate of

absent withdrawal bleeding or unscheduled bleeding. Our

study had not been performed to evaluate the importance

and the value of counseling in influencing the rate of dis-

continuation. Women were only asked if they received the

information about possible changes in their cycles, ie, ame-

norrhea or spotting.Womenwho had not been informedwere

more likely to interrupt the pill within 6 months, whereas

womenwho had been informed stopped after a longer period,

with a mean duration of pill intake before discontinuation of

about 12months. The difference is not statistically significant

because of the small sample of women analyzed. However,

the slightly longer time of pill intake in womenwho had been

informed underlines the importance of giving information at

the time of prescription, making a detailed counseling about

possible side effects and their meaning and focusing on

possible changes in the bleeding pattern.

The incidence of major side effects was very low: we

observed two cases of VT, one because of thrombophilia

and the other after surgery, underlining the relevance of

this possible complication also in users of the pill with E2.

No other important major side effects were reported, even

in those cases where discontinuation had been suggested

by a physician for medical reasons.

The principal weakness is that this is a retrospective

study. In fact, the study had not been designed to prospec-

tively evaluate in a population of first pill users if E2-

COCs had a different discontinuation rate compared to

EE-COCs and if an adequate counseling at the time of

prescription could modify the behavior of the pill users

and then the results. Data had been collected looking into

the charts containing all information collected during fol-

low-up visits of women who in a frame of time had their

first prescription of a E2-pill in our outpatient clinics.

In conclusion, in our study, the major reason for discon-

tinuation of E2-COCs was the low cycle control. However,

the discontinuation occurred after a mean time longer than 1

year. The incidence of other side effects was very low.

Moreover, our data suggest that a proper information may

improve adherence, reducing the premature pill discontinua-

tion. This further emphasizes the role of the physician at the

time of prescription in giving adequate information about all

possible side effects related to E2-COCs use and in particular

the possible changes in the bleeding pattern. Further larger

studies are warranted in order to confirm the role of physician

counseling on E2-COC adherence.

Abbreviation list
COCs, combined oral contraceptives; DNG, dienogest; E2,

17β-estradiol; E2-COCs, combined oral contraceptives

containing 17β-estradiol; E2V, estradiol valerate; EE, ethi-
nylestradiol; EE-COCs, combined oral contraceptives con-

taining ethinylestradiol; LNG, levonogestrel; VT, venous

thrombosis.

Acknowledgment
With thank P Lai for her valuable assistance.

Disclosure
The authors report no conflicts of interest. The authors

alone are responsible for the content and writing of this

article. This research did not receive any specific grant

from funding agencies in the public, commercial, or not-

for-profit sectors.

References
1. Kuhl H. Pharmacology of estrogens and progestogens: influence of

different routes of administration. Climacteric. 2005;8(sup1):3–63.
doi:10.1080/13697130500148875

2. Jensen JT, Parke S, Mellinger U, Serrani M, Mabey RG. Hormone
withdrawal-associated symptoms: comparison of oestradiol valerate/
dienogest versus ethinylestradiol/norgestimate. Eur J Contracept
Reprod Heal Care. 2013;18(4):274–283. doi:10.3109/
13625187.2013.785516

3. Macìas G, Merki-Feld GS, Parke S, Mellinger U, Serrani M. Effects
of a combined oral contraceptive containing oestradiol valerate/
dienogest on hormone withdrawal-associated symptoms: results
from the multicentre, randomised, double-blind, active-controlled
HARMONY II study. J Obstet Gynaecol (Lahore). 2013;33
(6):591–596. doi:10.3109/01443615.2013.800851

4. Junge W, Mellinger U, Parke S, Serrani M. Metabolic and haemo-
static effects of estradiol valerate/dienogest, a novel oral contra-
ceptive. Clin Drug Investig. 2011;31(8):573–584. doi:10.2165/
11590220-000000000-00000

5. Klipping C, Duijkers I, Parke S, Mellinger U, Serrani M, Junge W.
Hemostatic effects of a novel estradiol-based oral contraceptive.
Drugs R D. 2011;11(2):159–170. doi:10.2165/11591200-
000000000-00000

6. Gaussem P, Alhenc-Gelas M, Thomas J-L, et al. Haemostatic effects of
a new combined oral contraceptive, nomegestrol acetate/17β-estradiol,
compared with those of levonorgestrel/ethinyl estradiol. Thromb
Haemost. 2011;105(03):560–567. doi:10.1160/TH10-05-0327

Dovepress Fruzzetti et al

Open Access Journal of Contraception 2019:10 submit your manuscript | www.dovepress.com

DovePress
5

https://doi.org/10.1080/13697130500148875
https://doi.org/10.3109/13625187.2013.785516
https://doi.org/10.3109/13625187.2013.785516
https://doi.org/10.3109/01443615.2013.800851
https://doi.org/10.2165/11590220-000000000-00000
https://doi.org/10.2165/11590220-000000000-00000
https://doi.org/10.2165/11591200-000000000-00000
https://doi.org/10.2165/11591200-000000000-00000
https://doi.org/10.1160/TH10-05-0327
http://www.dovepress.com
http://www.dovepress.com


7. Kuhnz W, Blode H, Zimmermann H. Pharmacokinetics of exogenous
natural and synthetic estrogens and antiestrogens. Oettel M,
Schillinger E, Ed Handb Exp Pharmacol Estrogens Antiestrogens II
Berlin Springer Verlag. 1993;135(2):261–322.

8. Lindberg UB, Crona N, Stigendal L, Teger-Nilsson AC, Silfverstolpe
G. A comparison between effects of estradiol valerate and low dose
ethinyl estradiol on haemostasis parameters. Thromb Haemost.
1989;61(1):65–69.

9. Fruzzetti F, Bitzer J. Review of clinical experience with estradiol in
combined oral contraceptives. Contraception. 2010;81(1):8–15.
doi:10.1016/j.contraception.2009.08.010

10. Ahrendt H-J, Makalová D, Parke S, Mellinger U, Mansour D. Bleeding
pattern and cycle control with an estradiol-based oral contraceptive: a
seven-cycle, randomized comparative trial of estradiol valerate/dieno-
gest and ethinyl estradiol/levonorgestrel. Contraception. 2009;80
(5):436–444. doi:10.1016/j.contraception.2009.03.018

11. Mansour D, Verhoeven C, Sommer W, et al. Efficacy and tolerability
of a monophasic combined oral contraceptive containing nomegestrol
acetate and 17beta-oestradiol in a 24/4 regimen, in comparison to an
oral contraceptive containing ethinylestradiol and drospirenone in a
21/7 regimen. Eur J Contracept Reprod Health Care. 2011;16
(6):430–443. doi:10.3109/13625187.2011.614029

12. Fruzzetti F, Perini D, Fornaciari L, Russo M, Bucci F, Gadducci A.
Discontinuation of modern hormonal contraceptives: an Italian sur-
vey. Eur J Contracept Reprod Heal Care. 2016;21(6):449–454.
doi:10.1080/13625187.2016.1234598

13. Palacios S, Wildt L, Parke S, Machlitt A, Römer T, Bitzer J.
Efficacy and safety of a novel oral contraceptive based on oestra-
diol (oestradiol valerate/dienogest): a Phase III trial. Eur J Obstet
Gynecol Reprod Biol. 2010;149(1):57–62. doi:10.1016/j.
ejogrb.2009.11.001

14. Briggs P, Serrani M, Vogtlander K, Parke S. Continuation rates,
bleeding profile acceptability, and satisfaction of women using an
oral contraceptive pill containing estradiol valerate and dienogest
versus a progestogen-only pill after switching from an ethinylestra-
diol-containing pill in a real-life setting: results of the CONTENT
study. Int J Womens Health. 2016;8:477–487. doi:10.2147/IJWH.
S107586

15. Gurpide E, Marks C. Influence of endometrial 17β-hydroxysteroid
dehydrogenase activity on the binding of estradiol to receptors. J
Clin Endocrinol Metab. 1981;52(2):252–255. doi:10.1210/jcem-
52-2-252

Open Access Journal of Contraception Dovepress
Publish your work in this journal
Open Access Journal of Contraception is an international, peer-
reviewed, open access, online journal, publishing original research,
reports, reviews and commentaries on all areas of contraception. In
addition to clinical research, demographics and health-related
aspects, the journal welcomes new findings in animal and preclinical

studies relating to understanding the biological mechanisms and
practical development of new contraceptive agents. The manuscript
management system is completely online and includes a very quick and
fair peer-review system. Visit http://www.dovepress.com/testimonials.
php to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/open-access-journal-of-contraception-journal

Fruzzetti et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Open Access Journal of Contraception 2019:106

https://doi.org/10.1016/j.contraception.2009.08.010
https://doi.org/10.1016/j.contraception.2009.03.018
https://doi.org/10.3109/13625187.2011.614029
https://doi.org/10.1080/13625187.2016.1234598
https://doi.org/10.1016/j.ejogrb.2009.11.001
https://doi.org/10.1016/j.ejogrb.2009.11.001
https://doi.org/10.2147/IJWH.S107586
https://doi.org/10.2147/IJWH.S107586
https://doi.org/10.1210/jcem-52-2-252
https://doi.org/10.1210/jcem-52-2-252
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

