Does Cigarette Smoking Affect Intracytoplasmic Sperm Injection

(ICSI) and Embryo Transfer (ET) Outcomes?
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OBJECTIVE: To investigate the effect of smoking on controlled ovarian stimulation performance and
ICSI-ET results.

STUDY DESIGN: 193 ICSI cycles with ejaculated sperm were included. ICSI-ET outcome of smokers
(n=54) and non-smokers (n=139) were compared. Only initial cycles stimulated via luteal long leuprolide
acetate with recombinant follicle stimulating hormone or oral contraceptive plus luteal long leuprolide
acetate with rFSH protocol were included. Patients with confounding factors such as female age >40,
the presence of any ovarian surgery, unilateral oophorectomy or advanced endometriosis (stage IIl or
more) were excluded.

RESULTS: The number of retrieved oocyte cumulus complexes (OCC), metaphase-2 oocytes (M2), the
fertilization rate, and the total number of the embryos available on day 3 were comparable among the
two groups. Mean number of transferred grade 1, grade 2 and total embryos were also comparable
between smokers and non-smokers groups. The cycle cancellation rates due to inadequate response to
COH were similar among two groups. The clinical pregnancy rates were not statistically different for the
two groups.

CONCLUSION: Smoking is a well known poor prognostic factor for spontaneous conception or IVF-ET
cycles. However, deleterious effect of smoking may not be directly adapted to the whole ICSI-ET cycles
in patients without another risk factor threatening ovarian reserve.

(Gynecol Obstet Reprod Med 2007;13:1 46-48)
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ICSI outcomes are affected by several factors such as
female age, type of infertility, previous ovarian surgery,
embryo culture conditions, embryo quality, embryo transfer
technique and endometrial receptivity. There are also many
unknown factors such as cigarette smoking which may be
responsible for the failure of ICSI treatment.

The effect of smoking on female infertility has been inves-
tigated for many years. It has been known that cigarette con-
tains many toxic constituents such as nicotine, nicotine
metabolites (cotinine), heavy metals such as cadmium, carbon
monoxide, radioactive polomine, naphthalene and methyl-
naphtalene’. In a study by Zenzes et al.? follicular cotinine
level in smokers was higher than passive smokers and non-
smokers. Another study showed that cadmium was detected
higher in follicular fluid in smokers than non smokers 3. It has
been concluded that metabolites of cigarette such as cotinine
and cadmium may be responsible for the negative effect of
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smoking on ovarian function “.

In this retrospective study we aimed to evaluate the effect
of smoking on controlled ovarian stimulation performance
and ICSI-ET results.

Material and Methods

A total of 193 ICSI cycles with ejaculated sperm were
included. Smoking more than five cigarettes per day was
included (n=54). Nonsmokers were defined as persons who
never consumed cigarettes (n=139). Only initial cycles stimu-
lated via luteal long leuprolide acetate with recombinant folli-
cle stimulating hormone or oral contraceptive plus luteal long
leuprolide acetate with rFSH protocol were included. Patients
with confounding factors such as female age >40, the presence
of any ovarian surgery, unilateral oopherectomy or advanced
endometriosis (stage III or more) were excluded. Standard
culture conditions with day 3 transfers were employed.
Vaginal progesterone was used for luteal phase support in all
patients. Values were expressed as mean +SD, unless stated
otherwise. Mann Whitney U test, chi square and fisher exact
tests were used. Type 1 error was set at 0.05.

Results

The mean female age (31.3+£5.2 vs 31.6+4.9y), the body
mass index (24.5+4.0 vs 24.8+3.9 kg/m?), the duration of



stimulation (9.6+1.6 vs 9.7£1.7 d), the total dose of
gonadotrophin used (35.2+17.4 vs 36.9+18.3 IU), the antral
follicle count (12.5+6.4 vs 11.3£5.4) and maximum estradiol
level (2060.8+1120.1 vs 2470+1583.2 pg/ml) were similar
among the smokers and nonsmokers groups, respectively
(p>0.05). The mean early follicular phase FSH serum level
(7.2£2.5 vs 5.8+1.6 mIU/L, p<0.05) was higher and the num-
ber of available follicles with a diameter of 15-17mm on the
day of hCG administration was less (3.0+£2.4 vs 4.7+5.3,
p<0.001) in the smokers group when compared with non-
smokers. However, the number of retrieved oocyte cumulus
complexes (OCC), metaphase-2 (M2) oocytes, the fertiliza-
tion rate and the total number of embryos available on day 3
were comparable among the two groups. The mean number of
transferred gradel (0.4+0.6; 0.3+£0.6), grade 2 (2.5£1.2;
2.1+1.1) and total embryos (2.5+1.0; 2.6+1.0) were also com-
parable between smokers and non-smokers groups. The cycle
cancellation rate due to inadequate response to COH were
similar (p>0.05). The clinical pregnancy rates among smokers
and non-smokers were 47.9% and 46.1%, respectively
(p>0.05).

Discussion

The earlier onset of menopause and a diminished fertility
among smokers in comparison with non-smokers were report-
ed by Jick et al>. EI-Nemr et al ® concluded that young women
smokers had reduced the ovarian reserve and poor response to
ovarian stimulation in their retrospective study. They exam-
ined 173 consecutive women undergoing IVF and ET treat-
ment and reported higher mean serum FSH concentration and
higher mean dosage of gonadotrophins for ovarian stimulation
in smokers. A lower mean number of oocytes, higher cycle
cancellation rate and total fertilization failure were observed
in smokers. In another study adverse effects of smoking on in
vitro fertilization-embryo transfer results were reported by
Elenbogen et al.”. The follicular fluid estradiol level and fer-
tilization rate were lower in smokers group in their study.
Another group showed that serum estradiol concentrations,
oocyte number and embryo number were found significantly
lower in smoker group®. It has been demonstrated that serum
testosterone levels was higher in smoker women undergoing
in vitro fertilization °. Shiloh et al. have shown that increased
zona thickness of oocytes and embryos in active and passive
smokers!?. In another study it has been reported that the num-
ber of fertilized oocytes was significantly lower in smoking
women!!.

In contrast, some other studies concluded that female
smoking had no negative effect on IVF outcome. In their
prospective study Trap et al. concluded that smoking had no
affect on fertilization and pregnancy rate of IVF patients!2.
Sterzik et al. reported that smokers had lower serum estradiol
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levels, but no differences in fertilization and pregnancy rates
were found between two groups'3. Similar results were report-
ed by Hughes et al., they concluded that no difference in fer-
tilization, pregnancy and abortion rate among two groups'<.

Our data showed that the number of retrieved oocyte
cumulus complexes, metaphase-2 oocytes, the fertilization
rate and the total number of embryos available on day 3 were
comparable among the smokers and non-smokers groups. The
mean number of transferred grade 1, grade 2 and total
embryos were also comparable between smokers and non-
smokers groups. The cycle cancellation rate due to inadequate
response to COH and the clinical pregnancy rates among
smokers and non-smokers were also similar.

In conclusion, our results suggest that although the well
known toxic effects of smoking, it has no deleterious effect on
ICSI results. Further studies are needed to elucidate these con-
flict results of cigarette smoking on infertility treatment.
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