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Abstract: This meta-analysis aimed to evaluate whether DHEA could improve the probability of pregnancy in poor 
ovarian responders undergoing IVF/ICSI cycles. Electronic literature searches were carried out in MEDLINE, Scopus, 
EMBASE, Cochrane, CNKI, Wanfang, and VIP databases up to April 2016. All randomized controlled trials in which 
pretreatment with DHEA was compared with placebo or blank control were identified. Standard meta-analytic meth-
odology was used for the combination of results and the exploration of bias. The primary outcome was clinical preg-
nancy rate, the secondary outcomes were the number of retrieved oocytes, cancellation rate, E2 level on the day of 
hCG administration, miscarriage rate, and total dose of gonadotropin units. A total of nine studies (1072 cases) met 
the inclusion criteria. The clinical pregnancy rate (OR: 1.64, 95% CI: 1.20-2.24; P = 0.002), the number of retrieved 
oocytes (MD 1.27, 95% CI: 0.60-1.94; P = 0.0002) were significantly higher and the cancellation rate (OR 0.54, 95% 
CI: 0.33-0.87; P = 0.01) was significantly lower in the DHEA group. Miscarriage rate (OR: 0.54, 95% CI: 0.24-1.22;  
P = 0.14), E2 level on the day of hCG administration (MD: -13.62, 95% CI: -300.33-273.10; P = 0.93), and total dose 
of gonadotropin (MD -257.40; 95% CI: -696.45-181.66; P = 0.25) did not significantly differ between two groups. 
Based on the present meta-analysis, pre-IVF DHEA treatment may improve the clinical pregnancy rate, increase the 
number of retrieved oocytes and lower the cancellation rate. The miscarriage rate, total dose of gonadotropin, and 
E2 level on the day of hCG administration were not affected.
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Introduction

In recent decades, an increasing number of 
women of reproductive age undergoing in vitro 
fertilization (IVF) suffer from poor ovarian 
response (POR). POR is described previously as 
the reduction in the quantity and quality of 
oocytes within the ovaries [1, 2] and has been 
reported to be responsible for the age-related 
decline in fertility [3-6], it increases incidence 
of adverse reproductive events, such as mis-
carriages [7, 8] and aneuploid pregnancies 
[9-11]. Recently ESHRE achieved a consensus 
regarding the definition of the poor response in 
IVF (Bologna Criteria). In this definition POR 
should at least meet the two of the following 
three conditions: (i) advanced maternal age or 
any other risk factor for POR; (ii) a previous 

POR; and (iii) an abnormal ovarian reserve test 
(ORT) [12].

A previous study reported a relatively high per-
centage of poor ovarian responders in clinics 
ranging from 6 to 15% [13]. Various regimens 
with increased dose of gonadotropin, reduced 
dose of GnRH agonists or antagonists, addition 
of growth hormone, clomiphene stimulation, or 
natural cycle IVF have been adopted in the clini-
cal setting; however, few of these regimens are 
efficient and are associated with poor results in 
IVF.

Dehydroepiandrosterone (DHEA) is a widely 
used androgen analogue to improve fertility in 
women. DHEA may enhance steroidogenesis, 
serve as a precursor for E2 and testosterone, 
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influence ovarian follicular growth by acting as 
a ligand for androgen receptors, and increase 
the IGF-1 level. It also induces polycystic ovary 
syndrome (PCOS)-like characteristics and inc- 
reases the LH level, serves as a pre-hormone 
for follicular fluid testosterone, reduces age-
related aneuploidy by affecting meiotic chromo-
some segregation, increases the number of 
small antral follicles (AFC) and the anti-Mulleri-
an hormone (AMH) levels [14].

As an adjuvant, DHEA may increase the serum 
AMH level, the E2 level on the day of hCG admin-
istration and decrease the FSH level on cycle 
Day 2 [15, 16]. So, DHEA pretreatment could 
result in a higher number of retrieved oocytes, 
fertilized oocytes, overall number of embryos, 
number of grade I embryos [17] and the ongo-
ing pregnancy rate [16]. The miscarriage rate 
after DHEA administration was not only lower 
than in the average IVF patients but also com-
parable to that reported in normally fertile pop-
ulations. Low miscarriage rate was statistically 
impossible to be achieved in DOR patients with-
out the assumption of DHEA effect on embryo 
ploidy [18]. However, a recent study found that 
supplementation with DHEA had significant 
relationship with poor prognosis in women 
undergoing ovarian stimulation for IVF, no sig-
nificant benefit could be found regarding the 
gonadotropin requirements, duration of stimu-
lation oocyte, embryo yield and pregnancy rate 
[19]. Due to the controversial results and the 
lack of large-scale data analysis supporting its 
effectiveness and safety, the widespread use 
of DHEA cannot be currently recommended 
[20]. So we reviewed all randomized controlled 
trials (RCTs) and aimed to assess whether pre-
DHEA treatment could improve the clinical 
results of IVF in poor ovarian responders.

Materials and methods

Search strategy

Databases of MEDLINE (1950 to April 2016), 
EMBASE (1974 to April 2016), Scopus (1823 to 
April 2016), China National Knowledge Infrast- 
ructure (CNKI, 1979 to April 2016), Wanfang 
(1990 to April 2016), VIP (1989 to April 2016), 
and Cochrane Library were searched for all rel-
evant articles to identify RCTs that evaluated 
whether DHEA addition increased the probabil-
ity of pregnancy in poor responders undergoing 
ovarian stimulation. The search terms were 

(‘Dehydroepiandrosterone’ or ‘DHEA’) and 
((‘Diminished ovarian reserve’ or ‘Poor ovarian 
response’ or ‘poor responder’ or ‘ovarian insuf-
ficiency’ or ‘premature ovarian aging’) and (‘in 
vitro fertilization’ or ‘IVF’ or ‘ICSI’)). Moreover, 
we screened the references included in the 
papers. If necessary, experts were contacted to 
obtain more information that we were unable to 
obtain using the above search strategy. The 
language was limited to English and Chinese.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) the 
study was a prospective randomized controlled 
trial to compare the effect of DHEA on ovarian 
stimulation parameters and the treatment out-
comes in IVF; (2) study participants should be 
characterized as poor responders, and (3) the 
study reported clinical outcomes, such as preg-
nancy rate, number of oocytes retrieved, mis-
carriage and so on. The studies that clearly did 
not meet the inclusion criteria were excluded. 
Next, the remaining articles were read carefully 
to determine which articles would be included 
in our study.

All of the RCTs that compared the efficacy in 
patients with poor ovarian response in IVF 
treated with or without DHEA were included in 
this study, regardless of whether the trial was 
blinded. Only the studies published in Chinese 
or English were included.

The exclusion criteria used were as follows: (1) 
data description or sample information that 
was insufficiently clear; (2) inappropriate statis-
tical methods; and (3) application of other 
drugs or therapies during the treatment.

Data extraction

Data extraction was performed by two authors 
independently. If disagreement happened, it 
was resolved by reaching consensus. Details 
about the demographic data (author, study 
period, location, number of patients included), 
method of randomization, and procedure (ovar-
ian stimulation protocol, dose, and DHEA 
administration protocol) were extracted from 
each of the eligible studies.

Risk of bias

In order to evaluate the validity, the quality of 
each study was assessed with risk of bias tool. 
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The modified JADAD scale, a 6-item scoring sys-
tem [21, 22] has been used for its convenience, 
simplicity and quantifiability. But Cochrane risk 
assessment tool was more frequently recom-
mended than JADAD measuring scale recently. 
Seven parameters were evaluated for each 
included study: random sequence generation, 
allocation concealment, blinding, incomplete 
outcome data, selective outcome reporting, 
and other risks. Items were judged as “low 
risk”, “unclear risk”, or “high risk”.

Statistical analysis

The results were combined for meta-analysis 
through RevMan (Copenhagen: the Nordic 
Cochrane Centre, The Cochrane Collaboration, 
2003). Continuous variable was described as 
mean ± standard deviation and in meta-analy-
sis the difference between two groups is sum-
marized as the mean differences (MD). 
Dichotomous data were described as propor-
tions in each trial and in meta-analysis was 
expressed as an odds ratio (OR) to provide a 
pooled estimate. The consistency or heteroge-
neity between studies was statistically quanti-
fied with I2. I2 took values between 0% and 

assessments of Egger’s test (STATA 11.0) were 
used to evaluate the potential presence of pub-
lication bias. P-values less than 0.05 based on 
Egger’s test or asymmetric funnel plots indicat-
ed a potential publication bias [25]. Other refer-
ence factors were also considered, including 
whether the trial was conducted at multiple 
centers, whether the baseline was consistent 
between the two study groups, whether there 
were confounding factors or interactions, and 
whether the methods used for statistical analy-
sis were correct.

Results

Screening results

Database searches yielded a total of 151 rele-
vant studies, including 39 written in Chinese. 
After reviewed by the titles or abstracts, 123 
were excluded for not meeting the inclusion cri-
teria. The left 28 studies were then reviewed for 
the full text and 19 more studies were exclud-
ed, the possible reasons were shown in Figure 
1. Thus totally 9 trials were included in this our 
analysis eventually (Table 1) [26-34].

Figure 1. Flow diagram of the article screening.

100% with higher values de- 
noting greater degree of het-
erogeneity (I2 = 0% to 25%: no 
heterogeneity; I2 = 25-50%: 
moderate heterogeneity; I2 = 
50-75%: large heterogeneity; 
I2 = 75-100%: extreme hetero-
geneity) [23]. A fixed-effects 
model was used when no sta-
tistically significant heteroge-
neity was present, whereas a 
random-effects model was 
applied in the presence of 
statistically significant he- 
terogeneity. Statistical signifi-
cance was set at a P level of 
0.05 [24]. Subgroup analysis 
was used to determine the 
cause of the heterogeneity or 
to answer specific questions 
about particular patient gro- 
ups (such as different geo-
graphical locations), types of 
intervention or types of study.

A visual assessment of the 
funnel plots and quantitative 
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Table 1. Characteristics of the included trials

Study Location Design Inclusion and exclusion criteria (definition of poor responder) Number of 
participants

Intervention (DHEA doses 
and duration) Stimulation protocol Outcome 

reported
Wiser 2010 Israel RCT Inclusion: Age < 42, Gn dose ≥ 300 IU/day, retrieved oocytes < 5, poor-quality 

embryos, or cycle cancellation
Exclusion: Patients over the age of 42, patients who received DHEA at any time 
before enrollment

DHEA: 17
Control: 16

Case: 25 mg tid po, > 6 weeks
Control: Not stated

Standard long-protocol ①②③④

Moawad 
2012

Egypt RCT Inclusion: Age < 40, retrieved oocytes < 5, or cycle cancellation whenever Gn 
dose ≥ 300 IU/day, or AHM < 1.7 µg/L
Exclusion: Patients who received DHEA at any time before enrollment, AMH > 
1.7 µg/L

DHEA: 58
Control: 47

Case: 25 mg tid po, > 12 weeks
Control: None

Standard short-protocol ①②③⑤⑥⑦

Kara 2014 Turkey RCT Inclusion: AMH < 1 µg/L, or FSH > 15 IU/L, AFC < 4
Exclusion: No oocytes were retrieved, male factor, frozen-thawed embryo, 
fertilization didn’t occur

DHEA: 104
Control: 104

Case: 25 mg tid po, > 12 weeks
Control: None

Microdose flare protocol ①②③

Li 2014 China RCT Inclusion: Age ≥ 35, or retrieved oocytes < 5, or AFC < 5, or FSH > 10 IU/L
Exclusion: Other endocrine disease, male factor, uterine malformation

DHEA: 43
Control: 38

Case: 25 mg tid po, 3 months
Control: None

Antagonist protocol ①②③⑤⑥⑦

Tian 2014 China RCT Inclusion: FSH > 10 IU/L × 2 times
Exclusion: Chemotherapy, radiotherapy autoimmune disease, received DHEA 
before, or conceived

DHEA: 79
Control: 73

Case: 25 mg tid po, > 1 month
Control: Placebo

Not stated ①②⑤

An 2013 China RCT Inclusion: Age ≥ 40, bFSH > 9 IU/L, AFC < 5-7
Exclusion: Ems, PCOS, HPRL and other endocrine disease

DHEA: 81
Control: 92

Case: 25 mg tid po, 3 months
Control: None

Standard long-protocol ①②③⑤⑥⑦

Yeung 2014 Hong 
Kong, 
China

RCT Inclusion: Age < 40, subfertility > 1 year, AFC < 5
Exclusion: Ovarian cystectomy, oophorectomy, received cytotoxic, chemothera-
py, received pelvic irradiation, history of testosterone or DHEA supplementation

DHEA: 16
Control: 16

Case: 25 mg tid po, 12 weeks
Control: Placebo

Fixed antagonist protocol ①②③⑤⑦

Song 2015 China RCT Inclusion: Bologna criteria
Exclusion: Not sated

DHEA: 56
Control: 56

Case: 25 mg tid po, 3 months
Control: None

Standard short-protocol ①②③⑤⑥⑦

Kotb 2016 Egypt RCT Inclusion: Bologna criteria Age from 25 to 40
Exclusion: BMI > 35 kg/m2, single ovary, allergy to DHEA, diabetic women on 
insulin

DHEA: 70
Control: 70

Case: 25 mg tid po, 3 months
Control: None

antagonist protocol ①②③⑤⑥

Outcomes: ① E2 level on the day of HCG administration; ② Number of oocytes retrieved; ③ Clinical pregnancy rate*; ④ Live birth rate; ⑤ Total Gn units; ⑥ Cancellation rate; ⑦ Miscarriage rate. *The rate is expressed as per cycle.
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Risk of bias

The methodological quality assessment of the 
9 included studies is presented in Figures 2, 3. 
Of the 9 RCTs, most studies clearly adopted 
random sequence generation using random 
number tables. 2 studies [28, 31] were double 
blind, whereas the remaining 7 studies [26, 27, 
29, 30, 32-34] were not blind. 6 studies [26-29, 
33, 34] adopted adequate methods of alloca-
tion concealment, whereas the remaining 3 
studies [30-32] did not describe concrete 
methods of concealment. 6 studies [26-29, 33, 
34] adopted adequate methods of randomiza-
tion (e.g., computer-generated randomization 
schemes). 3 studies [30-32] that did not men-
tion enough information about their randomiza-
tion methods were rated as unclear. In addi-
tion, 1 study [31] didn’t report clinical pregnancy 
rate which was an important result, so it was 
rated as high risk of selective reporting. 2 stud-
ies [26, 28] reported too small sample size 
which gave rise to high risks of other bias. The 
quality of the tests conducted by such studies 
thus exhibited a moderate risk of selection bias 
and high risk of performance bias, reporting 
bias, other bias, which may affect the final 
results.

Primary outcome measure

Clinical pregnancy rate: The clinical pregnancy 
rate (CPR) was reported in eight trials [26-30, 
32-34]. Pooled data showed that there was a 
significant difference between the two groups 
(OR: 1.64, 95% CI: 1.20-2.24; P = 0.002; Figure 
4). The heterogeneity was non-significant (I2 = 
3% and P = 0.41), indicating that there was no 

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages 
across all included studies.

Figure 3. Risk of bias summary: review authors’ 
judgements about each risk of bias item for each in-
cluded study. Note: The items were judged as “low 
risk” “unclear risk” or “high risk”, red means “high 
risk”, green means “low risk” and yellow means “un-
clear risk”.
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statistical inconsistency between the eight tri-
als. The fixed-effects model was used, Funnel 
plot (Figure 5) and Egger’s test revealed no 
publication bias (P = 0.593). The result of sub-
group analysis stratified by location illustrated 
the effectiveness of DHEA in Chinese popula-
tion (OR: 2.00, 95% CI: 1.22-3.26; P = 0.006; 
Figure 4). The heterogeneity was non-signifi-

P = 0.0002; Figure 6, Supplementary Figure 1). 
The heterogeneity was large in this comparison 
(I2 = 75%, P = 0.0002). In addition, we conduct-
ed sensitivity analysis by excluding Wiser’s 
study, whose limitations and weaknesses had 
been reported in a previous meta-analysis [35]. 
By excluding this study the consistency of the 
analysis was improved (I2 = 48%, P = 0.07), and 

Figure 4. Forest plot of the comparison of administration with DHEA versus no treatment control according to the 
clinical pregnancy rate.

Figure 5. Funnel plot of the comparison of administration with DHEA versus 
no treatment control according to the clinical pregnancy rate.

cant (I2 = 0% and P = 0.59). 
Our meta-analysis result con-
firmed the previous report 
published by Narkwichean et 
al with less bias, as the inclu-
sion criteria were stricter and 
only RCTs were included.

Secondary outcomes mea-
sures

Number of oocytes retrieved: 
Some studies [26, 27, 29-34] 
reported the number of oo- 
cytes retrieved as an out-
come. Meta-analysis of these 
studies for this outcome 
revealed a significant differ-
ence between DHEA pre-
treated and untreated groups 
(MD 1.27, 95% CI: 0.60-1.94; 
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there was still a significant difference between 
the two groups (MD 1.57, 95% CI: 1.09-2.05, P 
< 0.00001).

Miscarriage rate

Five trials [27, 28, 32-34] reported the miscar-
riage rate. Meta-analysis of these studies for 
the outcome of miscarriage rate showed no sig-
nificant difference between the two groups (OR: 
0.54, 95% CI: 0.24-1.22; P = 0.14; Figure 7, 
Supplementary Figure 2), and no heterogeneity 
was found (I2 = 0%, P = 0.73).

Cancellation rate

Some studies [27, 30, 32-34] reported the can-
cellation rate as an outcome. Meta-analysis  
of these five studies for the outcome of can- 
cellation rate showed a significant difference 
between the DHEA and untreated groups (OR 
0.54, 95% CI: 0.33-0.87; P = 0.01; Figure 8, 
Supplementary Figure 3). There was no hetero-
geneity in this comparison (I2 = 0%, P = 0.92) 
and the fixed-effects model was used. It 
appears that DHEA may increase the success 

Figure 6. Forest plot of the comparison of administration with DHEA versus no treatment control with regards to the 
number of oocytes retrieved.

Figure 7. Forest plot of the comparison of administration with DHEA versus no treatment control with regards to the 
miscarriage rate.

Figure 8. Forest plot of the comparison of administration with DHEA versus no treatment control according to the 
cancellation rate.
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rate. The Egger’s test revealed no publication 
bias (P = 0.082).

E2 level on the day of hCG administration

Five trials [26, 27, 29, 31, 34] reported the E2 
level on the day of hCG administration. Pooled 
data suggested no significant difference in the 
E2 level on the day of hCG administration 
between the two groups (MD: -13.62, 95% CI: 
-300.33-273.10; P = 0.93; Supplementary 
Figures 4, 5). The heterogeneity was extremely 
large (I2 = 86%, P < 0.00001).

Total Gn units

Meta-analysis of six [27, 30-34] studies that 
reported the outcome of the total Gn dose used 
in stimulation showed no significant difference 
between the group treated with DHEA -and with 
no treatment (MD -257.40; 95% CI: -696.45-
181.66; P = 0.25; Supplementary Figures 6, 7). 
There was extremely large heterogeneity in this 
comparison (I2 = 98%, P < 0.00001).

Discussion

With the wide usage in poor ovarian response 
IVF patients, DHEA became a fashionable sup-
plement nowadays. The present meta-analysis 
pooled nine RCTs. Compared with previous 
published meta-analyses, our meta-analysis 
included more recent RCTs with considerably 
larger sample sizes on the effect of DHEA sup-
plementation in POR undergoing IVF/ICSI. We 
drew more reliable conclusions [35-37].

The results showed a statistical difference in 
the CPR per cycle when pre-DHEA treatment 
was used. But as some studies didn’t report  
the CPR per transfer, it still needs more data  
to draw a solid conclusion which may reflect  
a more precise result and will be more mean-
ingful for clinicians as well. 

It was noted that the cancellation rate signifi-
cantly decreased in the study group, so the 
improved efficiency of IVF could be concluded. 
And also there was a significant difference in 
the number of retrieved oocytes between the 
two groups. Although there was large heteroge-
neity in drawing this conclusion, this may be 
good news for the final clinical outcome. The 
total Gn dose used didn’t significantly differ 
between the two groups, but the decreased 

tendency showed in the DHEA pre-treatment 
group might get a better cost-effectiveness. 
Although E2 on the day of hCG administration 
did not significantly differ between the two 
groups, the E2 level tended to increase follow-
ing DHEA treatment, which indicated a good 
endocrine environment for the embryos to 
implant. Although some evidences supported 
the above observed benefits for adding DHEA 
as an adjunction, they were still not strong 
enough. Therefore, more RCTs with larger sam-
ple sizes are needed in the future.

Heterogeneity was observed among the eligible 
studies, considerable clinical variability was 
present regarding: 1) although there was Bol- 
ogna Criteria for poor ovarian response, the 
situations in 9 randomized controlled trials 
were not completely consistent, 2) the proto-
cols for pituitary down regulation, ovarian stim-
ulation and luteal support were different, 3) the 
protocols of DHEA administration were not the 
same completely. As the eligible RCTs were 
characterized by methodological issues that 
deserve commenting and should be addressed, 
further trials should uniform the inclusion crite-
ria of POR and the protocol in COS, optimise the 
dose and the duration of DHEA administration. 
Furthermore, true methods of randomization of 
patients to each treatment regimen along with 
allocation concealment should be implement-
ed to improve the methodological integrity of 
the meta-analysis and assure the validity of the 
results. Last but not least, none of the included 
studies performed sample size calculation, and 
no study was double blind.

It was 15 years ago when Casson et al. first 
reported the benefits of DHEA supplementa-
tion in women with diminished ovarian reserve. 
The authors speculated DHEA might have a 
role in increasing the serum concentrations of 
IGF-1, which in turn might improve the response 
to gonadotropins [38]. In the following years 
many experts argued this miracle adjunction 
until the first RCT published by Wiser et al. in 
2010. Although there were still some shortcom-
ings, such as a small number of patients and 
the short duration of DHEA use, an important 
finding in the study was the fact that POR 
patients with a previous pregnancy had a bet-
ter prognosis than those with primary infertility 
[39]. So it was recommended that in the future 
stratification could be introduced in a trial, not 
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only the times of undergoing IVF/ICSI, but also 
the age, doses and the duration of DHEA admin-
istration should be considered. Although many 
articles were published from 2012-2016, they 
still had defects more or less. One of the latest 
cohort trial reported that there was no benefit 
observed in pre-DHEA administration group 
[19], but the sample size in two arms was not 
balanced. 

Another RCT reviewed that DHEA supplementa-
tion may significantly improve IVF outcomes in 
infertile women in advanced reproductive age 
and with normal ovarian reserve [40]. A trial 
reported by Tracy et al. should be noted for it 
was the first RCT that assessed the compre-
hensive serum, follicular fluid hormone profiles 
and changes of ovarian response markers in 
poor responders throughout DHEA pre-treat-
ment, they believed that higher follicular 
DHEA-S levels indicated top-quality embryos 
due to reduced aneuploidy [28], yet the sam-
ples were still small, further large-size trials are 
needed to confirm the results, the molecular 
and nutritional fingerprint analyses in batches 
after the clinical phase of the study would also 
be considered. 

DHEA supplementation might have positive 
effect on gene expression of CCs, including pro-
motion of ECM formation and inhibition of 
apoptosis. It could modulate ovarian immunity 
through its conversion to other downstream 
steroids, by balancing the Th1/Th2 immune 
response, or by modulating the types and 
behavior of T lymphocytes. It also improved 
ovarian function in women with poor ovarian 
response by activating anti-apoptotic process-
es in cumulus cells. But the mechanism is not 
clearly known [41, 42].

The side effects associated with the recom-
mended dose of DHEA were rare. The published 
studies did not report any significant adverse or 
androgenic side effects [26, 38, 43, 44]. 
However, the potential side effects were andro-
genic, like acne, facial hair growth and rarely 
deepening of the voice [45], but convinced evi-
dences need further large RCTs.

Poor ovarian response remains a confused 
problem in IVF today. It makes hundreds of cou-
ples give up treatment or seek oocyte donation. 
Currently, no single pharmacological interven-
tion is available to reliably increase the proba-
bility of pregnancy in poor responders. Th- 

erefore, the fact that adding DHEA as an adjunc-
tion during ovarian stimulation increases the 
probability of pregnancy needs to be well evalu-
ated in further adequately-powered trials espe-
cially in live birth rate.

In conclusion, the present meta-analysis pro-
vides evidence that DHEA addition increases 
the clinical pregnancy rate and the oocytes 
retrieved, decreases the cancellation rates in 
IVF POR patients. So it seems like a better 
option to implement DHEA pre-treatment in 
these patients. But rigorous, multicenter, ran-
domized controlled trials with large sample 
sizes are still needed to verify and update this 
information for the use in clinical practice.
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Supplementary Figure 1. Funnel plot of the comparison of administration with DHEA versus no treatment control 
according to the oocytes retrieved.

Supplementary Figure 2. Funnel plot of the comparison of administration with DHEA versus no treatment control 
according to the miscarriage rate.
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Supplementary Figure 5. Funnel plot of the comparison of administration with DHEA versus no treatment control 
according to the estradiol on the day of hCG administration.

Supplementary Figure 3. Funnel plot of the comparison of administration with DHEA versus no treatment control 
according to the cancellation rate.

Supplementary Figure 4. Forest plot of the comparison of administration with DHEA versus no treatment control for 
the estradiol on the day of hCG administration.
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Supplementary Figure 6. Forest plot of the comparison of administration with DHEA versus no treatment control for 
the total dose of Gn units.

Supplementary Figure 7. Funnel plot of the comparison of administration with DHEA versus no treatment control 
according to the total dose of Gn units.


