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Objective: To determine the efficacy of GnRH analogue plus add-back therapy compared with GnRH
analogue alone and estroprogestin in patients with relapse of endometriosis-associated pain.
Design: Randomized, controlled study.
Setting: University hospital.
Patient(s): One hundred thirty-three women with relapse of endometriosis-related pain after previous
endometriosis surgery.
Intervention(s): Forty-six women were treated with GnRH analogue plus add-back therapy, 44 women were
given GnRH analogue alone, and 43 women received estroprogestin, for 12 months.
Main Outcome Measure(s): Pain evaluation by a visual analogue scale, quality of life in treated patients
according to the SF-36 questionnaire, and occurrence of adverse effects, including bone mass density loss, at
pretreatment, after 6 months of treatment, at the end of treatment (12 months), and 6 months after
discontinuation of treatment.
Result(s): Patients treated either with GnRH analogue alone or GnRH analogue plus add-back therapy showed
a higher reduction of pelvic pain, dysmenorrhea, and dyspareunia than patients treated with oral contraceptive,
whereas patients treated with add-back therapy showed a better quality of life, as assessed with the SF-36
questionnaire, and adverse effects rate than the other two groups.
Conclusion(s): Add-back therapy allows the treatment of women with relapse of endometriosis-associated
pain for a longer period, with reduced bone mineral density loss, good control of pain symptoms, and better
patient quality of life compared with GnRH analogue alone or oral contraceptive. (Fertil Steril威 2004;82:
1303– 8. ©2004 by American Society for Reproductive Medicine.)
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Endometriosis is a common gynecologic
disease, affecting 5%–10% of reproductiveaged women in the general population (1). It
is associated with pelvic pain, infertility, abnormal uterine bleeding, dysmenorrhea, and
backache (2– 4). The more severe forms of
the disease are characterized by more intense
symptomatology. After surgery or medical
treatment, endometriosis recurs frequently in
relation to disease severity in stages I and II
(37%), and in stages III and IV it reaches a
recurrence rate as great as 70% (5– 8).
Low levels of estrogen are associated with
regression of endometriosis lesions: hypoestrogenism might be obtained with a GnRH analogue
(GnRH-a) with suppression of gonadotropin se-

cretion by desensitization of the GnRH receptor
in the hypophysis. Gonadotropin-releasing hormone analogues are widely used in the treatment
of endometriosis symptoms because of their effectiveness in improving endometriosis-related
symptoms. Treatment with these substances is
generally limited to 6 months, owing to concern
about the undesired effects of prolonged hypoestrogenism, such as osteoporosis (9). Supplementing GnRH-a treatment with estrogen and
progestogen, or “add-back” therapy, has been
suggested to overcome osteoporosis and climacteric symptoms associated with hypoestrogenism
(10).
Several articles have been published reporting the results of various trials comparing treat1303

ment with GnRH-a alone with GnRH-a plus add-back therapy (11–16), and though it is generally accepted that with 1
year of GnRH-a treatment add-back therapy is needed, there
is no overall consensus among specialists as to the optimal
add-back therapy (17). Furthermore, in a recent review of the
literature (18), it was reported that GnRH-a therapy is as
effective as the other treatments in pain control, and in
another report it was shown that after a long follow-up there
was no difference in bone loss between women treated with
add-back therapy and those treated without (19).

leuprolide acetate (Enantone Depot 11.25 mg; Takeda)
every 3 months for 12 months. Patients in group C (n ⫽
43) received oral ethinyl E2 (30 g) plus gestodene daily
(0.75 mg Ginoden; Schering) for 12 consecutive months.

To assess whether GnRH-a plus add-back therapy allows
longer treatment, namely 12 months, and is associated with
better pain control and quality of life than GnRH-a alone or
oral contraceptive, we conducted a controlled study on
women presenting with pain recurrence after surgery for
endometriosis.

Quality-of-life and health-related satisfaction were assessed with the Medical Outcomes Survey Short Form 36
(SF-36), which is the most widely used generic instrument to
evaluate health-related quality of life (21–25). It consists of
eight domains (physical function, physical role function,
emotional role function, social function, general health, mental health, vitality, and pain). The domain scores are rated so
that higher values indicate better health (range, 0 –100). The
data were reported as mean ⫾ standard deviation.

MATERIALS AND METHODS
The study was conducted at “Tor Vergata” University
of Rome and approved by that institution’s ethics committee and institutional review board. All patients referred
to the Department of Obstetrics and Gynecology with
recurrence of symptoms for endometriosis after previous
surgery were invited to participate in the study. Patients
eligible for study inclusion were women aged 20 – 43
years, with regular menstrual cycles, a history of symptomatic severe endometriosis diagnosed surgically according to the revised American Society for Reproductive
Medicine classification (20), and recurrence of the disease
with pelvic pain, dysmenorrhea, and dyspareunia. The
study was conducted according to CONSORT statement
guidelines. Of 211 patients assessed for eligibility during
the study period, 150 who met the eligibility criteria
agreed to participate. The patients were randomized by
means of a computer-generated randomization number
sequence. The number of 50 patients for each group was
chosen to detect a difference between any two treatment
regimens of 1.5, assuming a standard deviation of 0.5 for
pelvic pain, dysmenorrhea, and dyspareunia (primary outcomes), with a power of 0.8 for P⬍.05. At the moment of
randomization, four women included in group A, six
women included in group B, and seven women included in
group C refused the group to which they were allocated.
From March 1, 2000 to February 28, 2003, 133 patients
gave their written consent to the trial and were randomly
allocated by means of a computer-generated randomization number sequence to three treatment groups: GnRH-a
plus add-back therapy (group A), GnRH-a alone (group
B), and estroprogestin alone (group C). Patients in group
A (n ⫽ 46) received leuprolide acetate (Enantone Depot
11.25 mg; Takeda, Rome, Italy) every 3 months for 12
months plus transdermal E2 (25 g Esclima; Takeda) and
daily oral norethindrone (5 mg Primolut-Nor; Schering,
Berlin, Germany). Patients in group B (n ⫽ 44) received
1304 Zupi et al.

Add-back therapy for endometriosis

A complete medical, gynecologic, and drug history was
taken. All patients underwent a clinical examination with
ectocervical and endocervical smears, a pelvic and vaginal
ultrasound scan, a diagnostic hysteroscopy with endometrial
sampling, and a complete blood chemistry evaluation.

The degree of pain was measured according to a visual
analog scale (VAS) for pelvic pain, dysmenorrhea, and dyspareunia. The VAS was administered to the patients by a
nurse who was blind to the study before treatment, after 6
and 12 months of therapy, and 6 months after discontinuation of treatment.
Bone mineral density (BMD) of the lumbar spine (L1–
L4) was measured by dual x-ray absorptiometry at prestudy,
after 6 and 12 months of treatment, and 6 months after
therapy discontinuation. All measurements were performed
with the same machine (Hologic Quantitative Digital; Hologic MDM, Waltham, MA) according to standardized procedures. Results were expressed as grams per square centimeter.
The follow-up visits were at 6 months of treatment, after
12 months of treatment, and 6 months after discontinuation
of therapy. The patients completed the SF-36 on quality-oflife issues, administered by a nurse blinded to the assigned
treatment, before treatment, after 1 year of treatment, and at
the follow-up 6 months after discontinuation of treatment.
Statistical analysis was performed with a commercial
software program (SPSS for Windows; SPSS, Chicago, IL).
For continuous variables, statistical significance was assessed with two-tailed Student’s t-test for unpaired data in
cases of normally distributed values, Mann-Whitney U test
and Wilcoxon rank test in cases of non-normally distributed
values, and one-way repeated-measures analysis of variance
(ANOVA) or Friedman repeated-measures ANOVA of
ranks. Pairwise post-hoc multiple comparisons were calculated with the Bonferroni correction for multiple comparisons or the Student-Newman-Keuls method. The 2 test and
Fisher exact test were used when appropriate for discontinuous variables. P⬍.05 was defined as statistically significant.
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TABLE 1
Demographic data, by group, of study patients and effects of treatments on pelvic pain, dysmenorrhea, and dyspareunia.

Age (y)
Body mass index
Time free from disease (mo)
Stage of endometriosis, n (%)
Stage III
Stage IV
Pelvic pain
Pretreatment
After 6 mo
After 12 mo
6-mo follow-up
Dysmenorrhea
Pretreatment
After 6 mo
After 12 mo
6-mo follow-up
Dyspareunia
Pretreatment
After 6 mo
After 12 mo
6-mo follow-up

Add-back
(n ⫽ 46)

GnRH
(n ⫽ 44)

Estroprogestin
(n ⫽ 43)

P

35.8 ⫾ 5.1
26.9 ⫾ 3.2
7.1 ⫾ 3.1

35.1 ⫾ 4.8
25.8 ⫾ 3.3
6.2 ⫾ 2.8

36.1 ⫾ 5.3
26.4 ⫾ 2.9
7.3 ⫾ 2.7

NS
NS
NS

26 (56.5)
20 (43.5)

25 (56.8)
19 (43.2)

22 (55.1)
21 (44.9)

NS
NS

6.9 ⫾ 1.4
1.5 ⫾ 0.4
0.3 ⫾ 0.1
3.7 ⫾ 2.7

6.7 ⫾ 1.2
1.3 ⫾ 0.5
0.2 ⫾ 0.1
3.2 ⫾ 2.6

6.3 ⫾ 1.6
1.9 ⫾ 0.8
0.8 ⫾ 0.5
5.9 ⫾ 2.5

NS
.05
.01
.01

5.8 ⫾ 1.6
0.0 ⫾ 0.0
0.0 ⫾ 0.0
3.1 ⫾ 1.0

6.1 ⫾ 1.4
0.0 ⫾ 0.0
0.0 ⫾ 0.0
3.4 ⫾ 1.2

6.0 ⫾ 1.8
1.9 ⫾ 1.1
0.9 ⫾ 0.5
4.9 ⫾ 2.0

NS
.01
.01
.01

5.8 ⫾ 1.6
2.4 ⫾ 1.6
1.2 ⫾ 0.6
2.7 ⫾ 1.5a

5.9 ⫾ 1.5
2.6 ⫾ 1.3
1.4 ⫾ 0.5
2.2 ⫾ 1.1

5.6 ⫾ 1.2
2.7 ⫾ 1.5
1.3 ⫾ 0.6
3.9 ⫾ 1.4a

NS
NS
NS
.01a

Data are presented as mean ⫾ SD, unless otherwise noted. Pelvic pain, dysmenorrhea and dyspareunia values are expressed in VAS units.
a
Add-back versus estroprogestin.
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RESULTS
The three groups of patients were similar with respect to
their demographic and clinical characteristics. There were no
significant differences among the groups with regard to age,
body mass index (BMI), stage of endometriosis, or period
free from disease after surgery and before recurrence (Table
1).
No differences in baseline levels for pelvic pain were
found among the groups. The GnRH-a plus add-back and
GnRH-a alone groups had less pelvic pain than the oral
contraceptive group at 6 and 12 months of treatment and 6
months after discontinuation of treatment (P⬍.05, P⬍.01,
and P⬍.01, respectively). Data are shown in Table 1.
No differences in baseline levels for dysmenorrhea were
found among the groups. The GnRH-a plus add-back and
GnRH-a alone groups had less dysmenorrhea than the oral
contraceptive group at 6 and 12 months of treatment, but also
6 months after discontinuation of treatment (P⬍.01 for all
groups). Data are shown in Table 1.
For dyspareunia, no differences in baseline levels or at 6
and 12 months of treatment were found among the groups.
The GnRH-a plus add-back and GnRH-a-alone groups had
less dyspareunia than the oral contraceptive group 6 months
after discontinuation of treatment (P⬍.01). Data are shown
in Table 1.
FERTILITY & STERILITY威

Both GnRH-a-treated groups lost significant bone mineral
density at 12 months of therapy and at 6 months’ follow-up
with respect to the baseline values and also with respect to
the corresponding values observed in the oral contraceptive–
treated patients (P⬍.01 and P⬍.05, respectively). However,
the bone loss experienced by the women receiving add-back
therapy was less than that experienced with GnRH-a alone
(P⬍.05), and after 6 months’ follow-up there was no difference in bone mineral density between the add-back therapy
group and the oral contraceptive group. This was not the
case, however, with the GnRH-a alone group, whose bone
mineral density remained statistically significantly lower
than that of the oral contraceptive group, both at the end of
12 months of therapy and after 6 months’ follow-up (P⬍.05
and P⬍.03, respectively). The analysis of other adverse
effects of treatment showed that the GnRH-a-alone group
was affected by a higher rate of hot flashes (P⬍.01) and
emotional change (P⬍.05) than the other two treatment
groups, especially the add-back therapy group, which
showed a rate of side effects similar to the oral contraceptive
group. All data are reported in Table 2.
Table 3 reports the data regarding patient satisfaction with
the treatment, evaluated with the SF-36. Patients treated with
GnRH-a plus add-back therapy indicated a better quality of
life than did the women of the other two groups, especially
for pain control, vitality, general health, and physical func1305

TABLE 2
Adverse events during treatment in patients treated with three different therapies.

Bone mineral density, pretreatment (g/cm2)
Bone mineral density after 6 mo (g/cm2)
Bone mineral density after 12 mo (g/cm2)
Bone mineral density after 6 mo follow-up (g/cm2)
Hot flashes
Emotional changes
Abnormal uterine bleeding
Other

Add-back
(n ⫽ 46)

GnRH
(n ⫽ 44)

Estroprogestin
(n ⫽ 43)

1.040 ⫾ 0.111
1.010 ⫾ 0.110
0.995 ⫾ 0.102a
1.010 ⫾ 0.091d
26.1 (12)g
10.8 (5)
6.5 (3)
4.3 (2)

1.050 ⫾ 0.120
1.005 ⫾ 0.112
0.981 ⫾ 0.099b
0.995 ⫾ 0.110e
77.3 (34)
36.4 (16)i
2.3 (1)
9.1 (4)

1.035 ⫾ 0.112
1.040 ⫾ 0.125
1.035 ⫾ 0.121c
1.052 ⫾ 0.132f
0.0 (0)h
6.9 (3)
16.2 (7)
11.6 (5)

Data are presented as mean ⫾ SD.
P⬍.05 vs. baseline.
b
P⬍.01 vs. baseline.
c
P⬍.05 vs. GnRH analogue alone after 12 months.
d
P⬍.03 vs. baseline.
e
P⬍.03 vs. baseline.
f
P⬍.03 vs. baseline.
g
P⬍.01 vs. GnRH analogue alone.
h
P⬍.01 vs. GnRH analogue alone.
i
P⬍.05 vs. add-back and estroprogestin.
a

Zupi. Add-back therapy for endometriosis. Fertil Steril 2004.

tion. The GnRH-a-alone group showed good satisfaction
regarding only pain control, as did the GnRH-a plus addback therapy group, but the values for general health, vitality, and physical function were similar to those of the oral
contraceptive group.

threshold,” below which estrogen is not able to stimulate
endometriosis lesions and instead prevents hypoestrogenic
side effects. Even though this threshold has not been defined
in terms of E2 levels, it has been reported that E2 levels ⬎40
pg/mL exacerbated the pain in patients treated with GnRH-a
(6). Furthermore, another report showed that transdermal E2
at a 25-g dose plus medroxyprogesterone acetate as addback therapy effectively suppressed hypoestrogenism side
effects without the loss of anti-endometriosis effects (27). It

DISCUSSION
The rationale for “add-back” therapy was proposed by
Barbieri (26), who suggested the existence of an “estrogen

TABLE 3
Differences in the patients quality of life, as assessed by SF-36, before and after treatment.
GnRH plus add-back (n ⫽ 46)

General healtha
Physical functionb
Role (physical)
Role (emotional)
Mental health
Social function
Vitalityc
Paind

GnRH alone (n ⫽ 44)

Estroprogestin (n ⫽ 43)

Pre (A)

Post (B)

At 6 mo (C)

Pre (D)

Post (E)

At 6 mo (F)

Pre (G)

Post (H)

At 6 mo (I)

47.9 ⫾ 12.7
52.6 ⫾ 14.4
58.3 ⫾ 13.0
60.8 ⫾ 12.0
58.1 ⫾ 12.3
56.4 ⫾ 11.0
52.7 ⫾ 11.0
47.1 ⫾ 19.2

59.6 ⫾ 13.7
66.4 ⫾ 15.1
57.3 ⫾ 14.8
60.0 ⫾ 14.4
60.5 ⫾ 14.8
58.3 ⫾ 12.7
68.0 ⫾ 12.8
63.6 ⫾ 17.0

54.1 ⫾ 12.1
60.8 ⫾ 10.9
56.3 ⫾ 13.8
62.2 ⫾ 14.4
59.2 ⫾ 14.4
60.2 ⫾ 12.4
64.2 ⫾ 14.4
57.2 ⫾ 11.4

49.4 ⫾ 14.2
51.6 ⫾ 13.2
59.2 ⫾ 15.4
60.5 ⫾ 11.9
59.8 ⫾ 12.9
55.6 ⫾ 9.7
53.4 ⫾ 10.3
46.4 ⫾ 18.5

54.9 ⫾ 12.7
57.6 ⫾ 14
60.1 ⫾ 13.9
62.3 ⫾ 15.2
60.2 ⫾ 13.6
54.5 ⫾ 11.5
57.8 ⫾ 11.3
62.1 ⫾ 14.0

51.6 ⫾ 13.7
55.4 ⫾ 15.1
55.2 ⫾ 13.4
60.8 ⫾ 11.9
59.7 ⫾ 12.9
53.6 ⫾ 9.7
56.3 ⫾ 10.3
58.4 ⫾ 18.1

48.1 ⫾ 12.1
52.8 ⫾ 10.9
57.1 ⫾ 13.9
60.1 ⫾ 15.2
60.2 ⫾ 13.6
58.5 ⫾ 11.5
52.3 ⫾ 11.3
50.1 ⫾ 14.0

51.2 ⫾ 14.2
55.6 ⫾ 13.2
58.8 ⫾ 12.0
58.1 ⫾ 12.3
59.4 ⫾ 11.0
56.7 ⫾ 11.0
56.1 ⫾ 19.2
58.3 ⫾ 14.2

51.3 ⫾ 13.0
54.2 ⫾ 14.8
54.2 ⫾ 14.4
60.5 ⫾ 14.8
59.3 ⫾ 12.2
57.0 ⫾ 12.8
55.6 ⫾ 17.0
50.4 ⫾ 18.5

Note: Pre ⫽ before treatment; Post ⫽ after treatment; At 6 mo ⫽ 6-mo follow-up.
A vs. B, P⬍.001; A vs. C, P⬍.02.
b
A vs. B, P⬍.001; A vs. C, P⬍.01; C vs. I, P⬍.05.
c
A vs. B, P⬍.05; C vs. F, P⬍.05; C vs. I, P⬍.05.
d
A vs. B, P⬍.0001; A vs. C, P⬍.001; D vs. E, P⬍.0001; D vs. F, P⬍.01; C vs. I, P⬍.05; F vs. I, P⬍.05.
a
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has also been showed that 5 mg daily of norethindrone plus
0.625 mg of equine conjugated estrogens as add-back therapy allowed good control of both the disease and hypoestrogenic side effects, without any important metabolic changes
(28). On the basis of this evidence, we chose add-back
therapy with transdermal estradiol 25 g plus 5 mg of
norethindrone daily to be administered for 12 months plus
GnRH-a.
Our data, comparing three different treatments in patients
with relapse of endometriosis-associated pain, suggested that
GnRH-a treatment, alone or with add-back therapy, is more
effective than oral contraceptive to induce a substantial remission of pain-associated symptoms, in addition to being
better accepted by the patients, as shown by SF-36 data.
Treatment with a GnRH-a considerably reduced the pain
experienced by the patients for as long as 6 months after
therapy had been discontinued. These data showed that
GnRH-a is more effective in treating endometriosis recurrence, and it also should be considered as the treatment of
choice for patients receiving more than 6 months of therapy,
given its ability to abolish the pain. The side effects due to
the long period of hypoestrogenism seem to be partially
attenuated by the add-back therapy. Similarly to what has
been reported from several studies (10 –18), we observed
that even though patients treated with GnRH-a plus add-back
therapy showed a statistically significant BMD loss with
respect to baseline levels, the loss was significantly less than
that observed in women treated with GnRH-a alone for the
same period of therapy. Furthermore, 6 months after treatment discontinuation, we observed higher levels of BMD in
patients treated with add-back therapy than in women treated
with GnRH-a alone, though both groups showed BMD levels
that were still lower than baseline values. It is possible that
a higher dose of E2 might further prevent bone loss, but in
our clinical experience, with 50 g of transdermal E2 patients often experience exacerbation of pain. However, it has
been reported that even 6 years after discontinuation of
GnRH-a treatment, BMD levels still remain lower than baseline values, independently of hormone replacement therapy
treatment (19).
Moreover, the analysis of the data of the adverse effects in
the patients treated with GnRH-a plus add-back therapy showed
a lower incidence of hot flashes and mood change than in the
group treated with GnRH-a alone. All these data showed that
add-back therapy leads to better patient quality of life in cases
of long-term therapy (1 year) with GnRH-a and also compared
with oral contraceptive–treated women. When combined with
add-back treatment, GnRH-a seems to be at least as effective as
GnRH-a alone and significantly better than oral contraceptive to
obtain remission of endometriosis-associated pain, whether pelvic pain, dysmenorrhea, or dyspareunia, in women with relapse
of these symptoms after surgery. Furthermore, the lower rate of
adverse effects found in women so treated suggests that this
therapy should be considered the first-choice treatment in these
FERTILITY & STERILITY威

patients, especially when long-term therapy is requested. Our
study was focused on patient quality of life during treatment
with these three different therapies; patient well-being was
assessed with the SF-36, a questionnaire used worldwide in the
routine assessment of patient satisfaction and their quality of
life during treatments (21–25).
The data so obtained showed that GnRH-a plus add-back
therapy was the most acceptable treatment, not only in terms
of pain control, similar to GnRH-a alone, but also in terms of
general health perception, vitality, and physical function.
Estrogen administration in the patients with add-back therapy probably allows better quality of life. Estrogens in low
doses significantly improved the perception of well-being
and health, whereas GnRH-a alone, with complete suppression of estrogen activity, did not produce as high a perception of well-being. The same can be said for oral contraceptive alone, because its lesser degree of pain control did not
give patients a substantial feeling of improvement in their
general health, health function, and vitality. This is, to the
best of our knowledge, the first study evaluating patient
quality of life and self-perception of health during treatment.
From these observations, we conclude that add-back therapy allows the treatment of women with relapse of endometriosis associated-pain for a long period more safely, with
limited BMD loss, good control of pain symptoms, and
better quality of life compared with the other two treatments.
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