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Developments preceding ICSI

 IVF - in vitro fertilization (Steptoe and Edvards, 1978) :

- less efficient for severe male infertility.

 PZD-partial zona disection (Cohen et al., 1988),

 SUZI-subzonal insemination (Ng et al., 1988)

- percentage of normal fertilization too low.

 ICSI-intracytoplasmatic sperm injection (Palermo et al., 1992)

- fertilization was significantly better. 

Development in the use of ICSI versus IVF in Europe
(EIM 1997-2005)
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IVF and ICSI cycles in European countries
(EIM 2005)

Number of cycles % ICSI

France 55526 58.2

German 38380 70.3

Italy 33203 72.9y

UK 31858 45.0

Spain 26739 83.4

Turkey 25577 97.2

Belgium 15185 75.0

The Nederland 14995 40.7

Russia 13842 34.3

Sweden 9865 49.0

Slovenia 2225 67.2

Possible reasons why the use of ICSI has increased:

 declining sperm quality declining sperm quality

 declining tubal infertility

 advanced age 

 indication non male factor infertility.

Differences in the use of ICSI between regions and countries:—

 medical causes ( IUI before ICSI)

 non-medical causes (re-imbursement system).
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<500.000 progresive motile spermatozoa (Devroy et al.,1998),  

Indication for ICSI- severe male infertility

Postwash total progressively motile sperm count:

1 ili i til t (Rh t l 2001)<1 milion progresive motile spermatozoa (Rhemrev et al.,2001).  

Sperm morphology: 
≤4% normal morphology by strict criteria (Coetzee at al., 1998).  

high titres of antisperm antibodies ( ESHRE Capri Workshop Group, 2006).

Antisperm immunity:

106 cycles and 1518 inseminated oocytes

N %

Fertilization after both IVF and ICSI 78 73

Fertilization after ICSI only 26 25

Fertilization failure IVF and ICSI 2 2

Conclusion(s): Performing ICSI on at least some of the oocytes will avoid 
unnecessary fertilization failure in patients with borderline semen.

Meta-analysis comparing fertilization in vitro after conventional 
IVF and ICSI in patients with moderate male subfertility

332 cycles and 4,199 inseminated oocytes
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Meta-analysis comparing fertilization in vitro after conventional 
IVF and ICSI in patients with moderate male subfertility

IVF ICSI RR

332 cycles and 4,199 inseminated oocytes

Fertilization rate (%) 35.7 62.8 1.9 (1.4-2.5)

Fertilization failure (%) 33.7 3 7.5 (3-20)

NNT
The number of ICSI procedures required to avoid a complete fertilization 
failure after IVF (number needed to treat, NNT) was 3.1 (95% CI, 2–12)

Meta-analysis comparing fertilization in vitro after conventional 
IVF and ICSI in cycles in which ≥0.8 X 106/mL motile 

spermatozoa are used to inseminate the oocyte

Comparison of fertilization  from sibling oocytes subjected to 
two protocols of conventional insemination (IVF) and ICSI i

Cycles
(N)

Fertilization
after IVF,

n (%)

Fertilization
after ICSI

n (%)

Fertilization
failure–IVF,

n (%)

Fertilization
failure–ICSI

n (%)

Pregnancies
(%)

73 cycles and 986 inseminated oocytes

Tournaye. IVF vs. ICSI for male infertility. Fertil Steril 2002.

Protocol A 
(5,000 sperm per

oocyte)

35 37.4 64.3 25.7 0 42.8

Protocol B 
(20,000 sperm 

per oocyte)

38 59.6 67.6 5.3 0 42.1

High insemination concentration can improve fertilization after conventional IVF in 
cases with moderate male subfertility and may be an alternative to ICSI.



5

Proportion of ICSI cycles with diagnosis of male factor 
infertility (US - 2006 ART Report, CDC 2008)

99199 fresh-nondonor cycles,  62.2 % ICSI

Male factor 
infertility

48%

NO male 
factor 

infertility
52%

ICSI for non-male inferility factors

 unexplained infertility

f ili i f il f fertilization failure after IVF

 poor responders

 advanced age

 all indications

Should ICSI be used in non-male factor infertility?

Yasser Orief et al., Reproductive BioMedicine Online 2004 

ICSI has become increasingly popular, and is gradually being adopted for standard
in-vitro insemination for non-male factor indications. This has arisen because of the 
increasing expectation from infertile couples of obtaining a successful pregnancy.

In summary, both the safety and scientific viewpoints strongly support the use of 
ICSI for all indications and are confident that it will replace other methods.

Moreover, the removal of the cumulus cells provides the physicians with more direct 
feedback on the quality of their stimulation, giving the use of ICSI in patients with 
few or poor morphology oocytes a much higher chance of success.

IVF can be bypassed by ICSI in order to reduce the incidence of fertilization failure 
in standard IVF, and this includes cases of defective sperm and normozoospermia. 
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Fertilization rate in sibling oocytes allocated
to IVF or ICSI in non-male infertility factor

N Fertilization
rate IVF (%)

Fertilization
rate ICSI (%)

TFF IVF 
(%)

TFF ICSI 
(%)

Khamsi et al, 2001 35 57.2 71.3 11.4 2.9

Ruiz et al, 1997 70 54.0 60.4 11.4 0

Staessen et al, 1999 56 53.0 62.0 12.5 3.6

Hwang et al, 2005 60 44.8 72.3 15.0 0

Jaroudi et al, 2003 124 51.6 61.0 19.2 0.8

Hershlag et al, 2002 60 48.1 65.3 16.7 0

Aboulghar et al, 1996 22 50.7 63.0 22.7 0

Randomized controlled studies compared the efficacy
of IVF vs. ICSI in couples with non-male  infertility

N Fertilization rate (%) Pregnancy rate (%)

IVF ICSI IVF ICSI

Aboulghar et al., 1996 116 64.8 53.3 31.0 32.8

Bukulmez et al., 2000 76 67.3 69.3 21.5 21.5

Poehl et al., 2001 89 33.0 23.0

Bhattacharya et al., 2001 415 58 48 33.0 26.0

Foong et al., 2006), 60 77.2 82.4 50.0 50.0

 Identified 15 controlled studies

 Only one study met the criteria of optimal study design

 Identified study showed no difference in pregnancy rates

 Concluded use of ICSI for non-male factor infertility remains an open question

 Further research should focus on live-birth rates and adverse events
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IVF (n=206) ICSI (n=209) 95% CI 

Fertilisation rate (per oocyte
retrieved)

58% 47% 8·5 to 14·5

Fertilisation rate (per oocyte
inseminated/injected)

58% 65% -10·0 to -4·0

Failed fertilisation 5% 2% -0·3 to 7·5

IVF (n=219) ICSI (n=204) RR (95% CI) 

Implantation rate* 30% 22% 1·35 (1·04–1·76)

Clinical pregnancy rate 33% 26% 1·27 (0·95–1·72)

Multiple pregnancy rate 24% 30% 0·78 (0·43–1·40)

IVF (n=61) ICSI (n=50) RR (95% CI)

Subgroup analysis among 100 patients with
unexplained infertility

IVF (n=61) ICSI (n=50) RR (95% CI) 

Fertilisation rate (per oocyte
retrieved)

61% 50% (5–17)

Fertilisation rate (per oocyte
inseminated/injected)

61% 70% (2–14)

Failed fertilisation 1.6% 0%

Clinical pregnancy rate 32% 38% 0.83(0.48-1.45)
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A prospective randomized trial of conventional in vitro 
fertilization versus intracytoplasmic sperm injection in 

unexplained infertility

IVF (n=30) ICSI (n=30)

Foong et al., Journal of Assisted Reproduction 
and Genetics, Vol. 23, No. 3, March 2006 

Fertilization rate 77.2% 82.4%

Fertilization failure 6.7% 0%

Live birth rate 46.7% 50.0%

Previous IVF with TFF 
(N=24)

Previous IVF with low
fertilization (N=17 ) 

Fertilization rate IVF 29 3% 42%Fertilization rate IVF 29.3% 42%

Fertilization rate ICSI 55.6% 62%

Fertilization after
ICSI only

66.7% 50%

Performing ICSI on at least part of the oocytes will avoid unnecessary total fertilization
failure.

IVF (n=52) ICSI (n=52)

Fertilization rate 58.8% 56.5%

Fertilization failure 11.5% 11.5%

Pregnancy rate/cycle 17.3% 21.1%

We conclude that the technique of fertilization is not related to the reproductive outcome of 
low responders, and the routine use of ICSI is not indicated.
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ti t ≤39 ld ti t 39 ldpatients ≤39 years old patients >39 years old

IVF ICSI IVF ICSI

Number 73 24 95 17

Fertilization rate (%) 67.1 75.0 68.4 82.4

Pregnancy rate (%) 8.2 0 1.1 0

IVF (n=141) ICSI (n=81)

Fertilization rate 78.2% 75.6%

Fertilization failure 8.2% 11.1%

Pregnancy rate/ET 27.9% 20.3%

Delivery rate/cycle 21% 11%

When a limited number of eggs can be inseminated, the use of ICSI in the presence of 
normospermic samples did not increase the FR and PR.

Live births rates among couples diagnosed with male factor 
infertility who used IVF with ICSI, compared with couples not

diagnosed with male factor infertility who used IVF without
ICSI (US - 2006 ART Report, CDC 2008)
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Percentages of retrievals that resulted in live births among
couples not diagnosed with male factor infertility, by use of 

ICSI  (US - 2006 ART Report, CDC 2008)

ICSI and safety

The risk of adverse perinatal outcome seems to be comparable to that of 
standard IVF (Kallen et al., 2005).

Two meta-analyses have demonstrated the same pattern for congenital 
malformations (Hansen et al., 2005; Lie et al., 2005),

ICSI pregnancies compared with IVF pregnancies had a higher rate of 
chromosomal abnormalities, even though the average maternal age was 
lower (Gjerris et al., 2008)

malformations (Hansen et al., 2005; Lie et al., 2005),

Studies are needed to clarify whether newborn and long-term health of ICSI offspring 
differ from typical births in the population, and if so, whether those differences are
common to both IVF and ICSI (ESHRE Capri Workshop Group, 2007)

ICSI and cost

ICSI cycle in average costs 8.5 – 30% more than an IVF cycle (Kjellberg et
al., 2006, Kovacs et al. 2004, Bouwmans et al., 2008).

Ola et al. (2001) found a cost difference of about £600 per fresh cycle between 
IVF and ICSI and estimated that £60 000 (cost needed to treat, CNT) would 
be needed to gain one additional live birth when ICSI was used for patients 
requiring IVF.

Total actual costs per started IVF and ICSI cycle were E 2381 and E 2578,
respectively, but the costs per ongoing pregnancy were E446 less for ICSI 
compared with IVF (Bouwmans et al., 2008).
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