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Revisiting add-ons for assisted 
reproductive technology
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Outline

 What are add-ons

 Clinical IVF add-on
 Add-on in the laboratory
 Why add-ons

 When is it appropriate to use an add-on?
 Recommendations
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What are treatment add-ons?

 optional additional treatments, also referred to as ‘supplementary’, 
‘adjuvants’ or ‘embryology treatments’

 often claim to be effective at improving the chances of having a 
baby (live birth rate) but the evidence to support this for most 
fertility patients is usually missing or not very reliable

 likely to involve an additional cost on top of the cost of a routine 
cycle of proven fertility treatment. Some treatment add-ons can 
cost hundreds or thousands of pounds each
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For most patients, having routine cycles of proven fertility treatment are effective 
without using any treatment add-ons
It might be more effective and/or affordable to pay for multiple routine proven treatment cycles11
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How common is add-on used- a national survey in Australia

Among women having IVF in the last 3 years, 82% had used one or more IVF add-on, most 
commonly acupuncture, preimplantation genetic testing for aneuploidy and Chinese herbal 
medicine
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73% --> 71%
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Traffic light system for add-ons

HFEA has been concerned about 
add-ons being mis-sold "for a 
number of years“

HFEA created a “traffic light” 
system rating different treatments 
based on expert reviews of the 
scientific evidence to make it 
easier to understand the scientific 
evidence for each treatment add-
on.
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Clinical IVF add-ons (1)
• SCREENING HYSTEROSCOPY: it may benefit a select group of women who have had one 

or more unsuccessful IVF attempts and a history of difficult embryo transfers. 
• STIMULATION REGIMENS

1. DHEA: possible beneficial effect in poor responders (75 mg, 3M),current evidence is too
inconsistent to draw any firm conclusions on the beneficial effect of DHEA for poor
responders undergoing IVF. 

2.Testosterone: possible beneficial effect in poor responders, testosterone pretreatment has
not been proven to be beneficial for poor responders, and evidence from larger 
ongoing RCTs is awaited 

3.Growth Hormone: lack of strong evidence to support the use of adjuvant GH in ART.
Furthermore, there is no agreement on the dosage and length of GH administration,
which have varied among the studies. 

4.Aspirin: low-dose aspirin is widely used in contemporary clinical practice, even though 
there is no proven efficacy for routine use of aspirin as an adjuvant in IVF treatment. 
The safety data remain limited in this field, and current evidence does not exclude the 
possibility of adverse effects. 
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Clinical IVF add-ons (2)

• Heparin: heparin may have a benefit in women with RIF in whom thrombophilia is identified, but 
this needs to be carefully considered and balanced against the potential side effects and
cost. 

• Antioxidants for the Female Partner: the cost of antioxidants varies greatly due to different
proprietary formulations. No published studies have investigated the cost-effectiveness of
antioxidant use for female subfertility before IVF. 

• Antioxidants for the male Partner: the current evidence is of low quality due to small study
sizes and the high risk of bias due to poor reporting of methods.

• PLATELET-RICH PLASMA: option for improving endometrium thickness (RCT, CPR increase in
RIF) and ovarian reserve (no RCTs), Currently, the use of PRP in reproductive medicine
should be considered experimental. 
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Summary of evidence for use of add-ons in clinical practice for in vitro fertilization (1)
Intervention Description Evidence Quality of 

evidence
Summary of 
evidence

Screening 
hysteroscopy

Absence of identifiable 
pathology on transvaginal 
ultrasound

Significantly higher LBR (RR 1.26; 
6 RCTs, n =2,745). 
only high-quality trials were 
included, no significant difference 
in LBR (RR 0.99; 2 RCTs, n 
=1452) 

Low AMBER

DHEA Androgen prehormone
Given orally as pretreatment 
before IVF

Statistically significant higher 
composite outcome of LBR/OPR 
(OR 1.81; 8 RCTs, n =878); 
difference no longer statistically 
significant after excluding studies 
at high risk of bias (OR 1.50;; 5 
RCTs, n = 306) 

Moderate AMBER

Testosterone Androgen administered
as patches or gel before IVF

Statistically significantly higher 
LBR (OR 2.60; 4 RCTs, n =345); 
difference was no longer 
statistically significant after 
excluding studies at high risk of 
bias (OR 2.00; 95% CI, 0.17–
23.49; 1 RCT, n = 53) 

Moderate AMBER

(Fertil Steril 2019;112:978–86)
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Summary of evidence for use of add-ons in clinical practice for in vitro fertilization (2)

Intervention Description Evidence Quality of 
evidence

Summary of 
evidence

Growth hormone Hormone used as adjunct in 
poor responder population

Statistically significantly higher 
LBR (RR 1.73; 95% CI, 1.25–
2.40; 9 RCTs, n =562) 
Statistically significantly higher 
LBR (OR 5.39; 95% CI, 1.89–
15.35; 4 RCTs, n =165)

Very low

Not 
available

Amber

Aspirin Nonsteroidal 
Anti-inflammatory agent

No statistically significant 
difference in LBR (RR 0.91; 95% 
CI, 0.72–1.15; 3 RCTs,
n = 1053) 

Moderate Red 

Heparin Antithrombotic agent No statistically significant 
difference in LBR (RR 1.13; 95% 
CI, 0.99–1.43; 4 trials, n =776) 
Statistically significantly 
higher LBR (OR 1.77; 95% CI, 
1.07–2.90; 3 RCTs, n = 386) 

Moderate

Very low

Red 

(Fertil Steril 2019;112:978–86) 

11
1年
度T
AO
G年

會專
用



Summary of evidence for use of add-ons in clinical practice for in vitro fertilization (3)

Intervention Description Evidence Quality of 
evidence

Summary of 
evidence

Antioxidants for 
female partner

Biochemical compounds 
given as single or combined 
therapy before IVF

No statistically significant 
difference in LBR (OR 1.21; 95% 
CI, 0.69–2.11; 4 RCTs, 
n =230) 

Not 
available 

Red

Antioxidants for 
male partner

Biochemical compounds 
given as single or combined 
therapy before IVF

Statistically significantly higher 
LBR (Peto OR 3.61; 95% CI, 
1.27–10.29; 2 RCTs, n=90) 

Not 
available 

Amber

Platelet rich plasma Intrauterine infusion in women 
with thin endometrium or RIF

No statistically significant 
difference in OPR (33.3% vs. 
18.2%; P1⁄4.260; n =83) 
Statistically significantly higher 
CPR (53.3% vs. 24.4%; OR 3.63; 
95% CI, 1.48–8.90) 

Not 
applicable 

Amber

(Fertil Steril 2019;112:978–86) 
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Journal of Assisted Reproduction and Genetics (2022) 39:581–589 
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Artificial oocyte activation

• The incidence of total fertilization failure after ICSI is 1–5% .
• ICSI using mature sperm, round spermatids and 

globozoospermia, artificial oocyte activation may provide a 
means of improving fertilization rates in such cases. 

• AOA can rescue cycles showing severe male factor 
infertility, deficient oocyte maturation (Kim et al., 2015),  
developmental problems, or both.

• Systemic reviews of RCTs concluded that there is 
insufficient clinical evidence to recommend its use in 
practice

• The process of oocyte activation is thought to ultimately 
influence normal embryo development, epigenetic 
imprinting and pregnancy outcome

• The HFEA state that oocyte activation with calcium 
ionophores may improve fertilization rates in ICSI cycles 
where failed fertilization has previous been observed.

• No RCTs to demonstrate that it is effective or follow up 
studies on the safety of this technique

Clinical prospects for AOA and oocyte activation 11
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Indications for assisted oocyte activation (AOA)

• Repeated cycles with ICSI failure due to sperm
defects

• Primary prevention (e.g. TESE, globozoospermia)
• Rescue AOA (6-20h post-ICSI)
• Repeated cycles with poor embryo development
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• Potential clinical application
• PGT-A/ PGT-M
• Thick zona pellucida
• Advanced maternal age
• Elevated FSH levels
• Embryo frozen-thaw cycles
• Recurrent embryo implantation 

failure
• Risks

• Damage to individual blastomeres
• Increased risk of monozygotic

twins

ASSISTED HATCHING
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Elective freeze all cycles

• Elective freeze all cycles involve creating embryos using IVF or 
ICSI and then choosing to freeze them all

• Useful in some selected cases
• Prevention of OHSS
• Thin EM
• Elevated progesterone level in follicular phase
• PGT patients

• Disadvantages
• Cost
• Damage of the embryos
• Obstetric and neonatal complications11
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Endometrial Receptivity Array
(ERA)

• A diagnostic tool to identify the window of implantation
• Based on the expression of 238 genes to determine when the endometrium is 

receptive

> Endometrial biopsy at progesterone 
+5 days

> RNA sequencing by NGS

> High reproducibility (~3 years)
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Endometrial scratching

• Endometrial scratching, also known as 
endometrial injury, is carried out before IVF

• The theory is that this procedure triggers the 
body to repair the site of the scratch, releasing 
chemicals and hormones that make the 
endometrium more receptive to an embryo 
implanting. 

• Some also suggest the treatment may activate 
genes that make the endometrium more 
receptive to an embryo implanting.

• Conflicting results
• Pain, blood loss, infection
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Hyaluronate enriched medium 
(e.g. EmbryoGlue)

• Use of a specific embryo transfer (ET) medium enriched with the glycoprotein (HA)
• HA is naturally present in the female reproductive tract and endometrium and forms a

viscous solution which could enhance the ET process and avoid embryo expulsion
• Cochrane  (17 RCTS) moderate quality evidence for an improvement in CPR and LBA, 

with an associated increase multiple pregnancy rate (Bonlekoe et.al 2014)
• The published evidence may be suggestive of a beneficial effect of the use of HA 

supplemented ET media, but further high-quality studies are needed
• Further RCTs are needed to evaluate the efficacy of HA as an adherence compound 

during ET with respect to eSET and the possibility of reducing the multiple pregnancy rate
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Immunological tests and
treatment for fertility
• Steroid
• Intralipids
• Intravenous immunoglobulin (IVIG)
• TNF-alpha blocking agents (TNF-alpha inhibitors) e.g. infliximab, 

adalimumab, etanercept
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Advanced sperm selection techniques

• Methods to select healthy, mature, and genetically normal sperm for 
fertilization in the expectation that this will improve the outcomes of traditional  
IVF or ICSI treatments.

• PICSI: co-incubation of sperm with HA to better identify the sperm for ICSI. 
Sperm which express receptors to bind to HA have better morphology and 
motility as well as low rate of sperm DNA fragmentation and better chromatin 
structure. Cochrane review: little or no effect on LBR or CPR but may 
reduce miscarriage .

• IMSI: motile sperm organellar morphology examination under higher 
magnification (6000 to 13000) to define the quality. Disadvantage: length of 
time required to examine and select spermatozoa. Cochrane review: no 
improvement in CPR, LBR, or miscarriage rate with IMSI when compared 
with routine ICSI. 11
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Physiological intracytoplasmic
sperm injection (PICSI)

Lancet 2019; 393: 416–22 
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Intracytoplasmic morphologic 
sperm injection (IMSI)

• Pros and Cons of IMSI
• According to reports, the success rate of 
IMSI is 66% and that of normal sperm injection 
is 33%. There are some advantages to IMSI:
• This technique doubles the pregnancy rate 
lowering the abortion rate by 60%.
• In this case, normal sperm is selected lowering 
the chances of miscarriage.
• It helps to determine fertility hence enhancing 
fertility and pregnancy rates.
• IMSI has a lot of disadvantages, which 
includes:
• It is a time taking and expensive process.
• Leads to multiple pregnancies when compared to 
ICSI.

•
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Pre-implantation genetic testing 
for aneuploidy (PGT-A)

The value of the universal application of PGT-A to all patients is 
currently unclear and is often recommended in selected populations, 
such as: 

– Couples with unexplained recurrent pregnancy loss or those 
with recurrent aneuploidy in their miscarriages

– Repeated implantation failure during IVF cycles 
– Men with severe male factor infertility 
– Couples already undergoing PGD testing 
– Couples undergoing IVF who desire single embryo transfer

However, clear evidence for limiting PGS to these groups is lacking11
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Risks associated with preimplantation genetic testing 
• Physical damage to embryos from biopsy

• No current evidence for resultant anatomic deformities
• Cleavage stage biopsy is associated with deleterious effects on the embryo, including 

developmental lag and increased rates of embryonic death before uterine implantation 
• Biological misdiagnosis

• Mosaicism
• Methodological misdiagnosis

• Allele drop-out 
• Amplification errors 
• Hybridization errors 

• Technological misdiagnosis Human error 
• Unknown risks 
• Because preimplantation genetic testing is a relatively new and emerging 

technology, deleterious effects of embryo biopsy, especially those related to late 
onset disorders, may not be evident until children born as a result of this 
technology become older 
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 Taking pictures over time and reviewing them as a film

 Prediction models using information from different embryo cleavage

timing and patterns ( Meseguer et.al 2011, Peterson et al.2016)

 Usefulness TL imaging in IVF: not missing important events during

culture , Q.C, teaching applications , more information to the

patients and an increase in LBR.

 Insufficient good quality evidence of differences in LBR or OPR,

miscarriage and stillbirth, or CPR to choose between TLS, with or

without selection software (AI), and convention incubator(Cochrane 2019)

 More RCT are needed to  distinguish whether there are clinical benefit for

embryo selection algorithms based on TL information leading to an increase

LBR and whether there are benefits from uninterrupted embryo culture 

(Armstrong et.al 2014)

Time-lapse imaging
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Reasons why so many add-ons in ART?
 Informations from internet, hearsay from others, ….

 It may help, worth a try

 There is some evidence for it

 The “nothing to lose” mentality, no real harm

 Doctors and patients want to try something different
 It could give p’t hope to continue the journey

 A reason to try one more time, it can keep p’t in the clinic

 ……

To improve oocyte/embryo quality and quantity (Modified from Dr. Venetis in Taiwan Life Conference 2022)
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Reasons why not adding an adjuvant
 It doesn’t work

 Clinical perspective
 Critical appraisal of clinical trials- quality, design, power, bias,

analysis…

 Scientific perspective
 Adjuvant and main-stream treatment

 Pathophysiological perspective

 It may cause harm
 Financial, doctor-patient trust, reputation, practice…

 It is a slippery slope

Modified from Prof TC Li, Aspire 2002
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Recommendations for using an add-on

 Choose one with the least adverse effects

 Be a responsible practitioner
 Be honest with your patients
 Avoid an expensive adjuvant

 Take steps to minimize medico-legal liability
 Other options?

The practice of medicine is a mixture of science and art
It is dangerous without science yet boring without art

Modified from Prof TC Li, Aspire 2002
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(from Dr. Venetis in Taiwan Life Conference 2022)

For example:
Endometrial scratching
ERA
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Take home messages- add ons
 Inconclusive effects in ART, but their use is still quite common

 Proposed in challenging cases of ART

 Driven by both doctors and patients wishing for a better outcome

 Evidence around their efficacy and safety is limited

 Some are quite experimental, some lacking a plausible
physiological mechanism of action

 Some might be beneficial for certain patients

 Research is required to identify which is useful for which
population
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Thanks for listening
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