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Lower Pregnancy Rates After IVF in Wo
Working as Occupational Cleaners

A Preliminary Longitudinal Study
@EL M.D., Ph.D.,

M ®\
gnized in the [ikghature as at risk for congenital abnor-
malities d@ egnancy. Further cohort studies are

Sabrina Soen, M.D., Jeanne Perrin, M.D., Ph.D., Iréne S
Elisabeth Jouve, M.D., Ph.D., Audrey Gnisci, M.D., and
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OBJECTIVE: To assess clinical, biological, and e
mental factors influencing pregnancy rates (PRs)
in vitro fertilization (IVF), and to study t
of occupational, lifestyle, and
domestic exposure on PR.

STUDY DESIGN: A longi- P y4 a@were

tudinal cohort study was in women Keywords: assisted repro-
performed in women who ) ductive technologies, in-
started an IVF cycle with a entar y fertility, in vitro fertiliza-
self-administered  questig tion, IVE, pregnancy rate,
naire concerning their e occupational exposure.
ronmental and occ
al exposure. Medica

files.
RESULTS: Amo

needed to the influence of socio-professional cate-
gory on PR.

btained fro ical As with natural fertility, many factors may affect

@ pregnancy rates (PRs) in in vitro fertilization (IVF).
es, we showe ariety of The main prognostic factors in women are age,

factors that had an ct on PR: age, infertility du- body mass index, and tobacco use.!* Chances of
ration, ger of mature oocytes and embryos. After pregnancy after IVF are better in women who are
ysis, women with “elementary” occu- <34 years old.* However, several clinical and bio-

nificantly lower PR (OR 5.6; 95% CI logical factors related to the etiology of the inferti-

g them, 82% were cleaners. lity5 and the IVF procedure influence PR, such as

ON: This preliminary result leads us to the intracytoplasmic sperm injection (ICSI) opera-
socio-professional category that is already rec- tor, the number and the quality of embryos trans-
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ferred, and the experience of the embryo transfer
provider.®8

The impact of environmental factors is difficult
to study because of the variety and large number
of environmental exposures and the difficulty in
proving the causal link because of a lack of specif-
ic exposure biomarkers. Tobacco smoke is widely
recognized to reduce PRs in IVE3 but the impact of
environmental and occupational exposure on IVF
PR has not been well-studied.”!® Concerning sol-
vents, in animal models they are suspected to
impair reproductive functions: for example, in rats,
2-bromopropane treatment increased estrous cy-
cles, decreased the number of oocytes in spon-
taneous ovulation, the number of pups born, and
uterine weights.!12 In humans, exposure to toxic
environmental agents can interfere with all devel-
opmental stages of reproductive functions in adult
females,'®* and Koh et al reported that a toxi
occupational exposure to cleaning solvent could b
responsible for premature ovarian failure.!®
knowledge, there is no study assessing the
tionship between occupational exposu
outcome.

The objectives of our study were fir ss
clinical, biological, and environ tal fac that
could influence IVF PR, and dly to study if
occupational exposure had a on IVF PR.

ort study in @
@gies center i i-
Viarseille, Fra@ be-
February Ethical
was obtain om the

ynecologic Research Ethic

Materials and Methods

We conducted a longi
assisted reproducti

approval for
French Obstetric

ere given a self-administered ques-
ning clinical, biological, and envi-

13141617 Inclusion criteria were women aged
ears who spoke and read French fluent-
ly amd who started an IVF cycle regardless of the
attempt rank, the protocol of stimulation, or the
IVF indication. Women were first informed by
physicians and gave their written consent to par-
ticipate in the study. Women who did not speak
or read French and those refusing to participate
were excluded. After embryo transfer, quantita-
tive hCG was performed 14 days later and, if pos-
itive, a transvaginal ultrasound was performed at 8

ural progesterone (200 mg twic
ed from the day of oocyte retri

es included
tory, and gyne-
ometriosis, pel-
or ovarian surgery,
ependent cancer or
of infertility, cause of
,Vjoint, or idiopathic), pre-
irth weight, ovarian reserve
, LH, E2, AMH levels, and ul-
ount of antral follicles on day 3),
IVF (IVF or ICSI, rank of the at-

chafacteristi
t f protocol used for ovarian stimula-
t ose of gon&?tropin), and attempt re-
(biochemical ncy, clinical pregnancy,
ic pregnancy, taneous miscarriage, med-
icalPterminatio gnancy, or live birth).
Biological d%eollected included estradiol level
on the da G administration, total number of
oocytes ¢ ted, number of 2 PN zygotes, fertil-
ization gate, number of diploid embryos, and num-
ber 0@ ryos transferred.
E!\" onmental exposure data collected via the
dministered questionnaire were smoking hab-
. alcohol or marijuana use, eating habits, para-
K\o ns exposure, occupation at the time of IVF, and
previous occupations. Each occupation was coded
from the International Standard Classification of
Profession—-08 (ISCO-08). Armed force occupations
were classified in group 0, managers in group 1,
professionals in group 2, technicians and associ-
ates in group 3, clerical support workers in group
4, service and sales workers in group 5, skilled
agricultural, forestry, and fishery workers in group
6, craft and related trades workers in group 7,
plant and machine operators and assemblers in
group 8, and elementary occupations in group 9.
The main outcome measure was clinical PR, de-

fined as the presence of a gestational sac on ultra-
sonography at 8 weeks’ gestation.

Clinical data collected j
age, body mass index,
cological history, in
vic inflammatory di
familial history of h
early menop dur
infertility ( , fe
natal drug e
markers
trasonogra

Statistical Analysis

Sample size was determined by a defined period of
time and was not determined by power analysis.
SPSS (Chicago, Illinois, USA) was used for statisti-
cal analysis. The results were expressed as mean=+
standard deviation. The 2 test and Fisher’s exact
test were used to compare qualitative variables.
Student’s test was used to compare quantitative



variables. A multivariate logistic regression anal-
ysis was performed secondly. The significance level
was set at p=0.05.

Results
Description of Study Population

During the study period, 386 women and 534 IVF
starting cycles were included, with a cancellation
rate of 7.6% for inadequate ovarian response to
controlled ovarian stimulation (n=41). The mean
age of patients was 33+5 years. Among the 386
women, 48% (n=186) reported being nonsmokers,
23% (n=89) were smokers, and 29% (n=111) were
passive smokers. Regular cannabis use was re-
ported by 2% (n=8) of women, and 49% (n=191)
reported regular alcohol consumption (10 at 900 g
per month with an average of 28+67 g per month).
Characteristics of our study population were simi-
lar into the 2 groups and are summarized in Table

A total of 493 oocyte retrievals were performe

per cycle was 24% (n=129), with 82%
ongoing pregnancy after 12 gestati
18% (n=22) of spontaneous miscarria
legal termination of pregnancy f
the 106 clinical ongoing pre
were singletons and 12% (n
birth rate per cycle was 19.8%
newborns: 51 girls and

es, 88% (n= 94)
e twms Live

pregnant women (32.2+4.9
p=0.002) and presente
period of infertility (3.5+%
p=0.013) (Table II).
were not statisticall in the 2 groups (Ta-
ovarian stimulation
protocol, the ificantly lower with the
short protoc
tagonist pxot

(30 6%,

%) and long agonist protocol
: the other clinical characteris-
in the 2 groups.

Bii | Fd@tors Influencing Pregnancy Rate

e 0 achieved pgegnancy had a significant-
gher number of@e oocytes retrieved (8.95+
vs. 7.62+5.27), ilization rate (69% +22% vs.
+32%), nu f diploid embryos (4.83+2.95
s. 3.47+3.22) number of embryos transferred
as compare nonpregnant women (p=0.010,
p<0.001, 01, and p=0.021, respectively). Oth-
er biolgsical factors were not statistically different
and @ mmarized in Table IL

s%nmenta/ Factors Influencing Pregnancy Rate

. upational Exposure (Table III). In our study pop-
\u ation, 24% of women (n=91) were unemployed.
After multivariate analysis, women whose occu-

Table I Impact of Clinic Table Il /mpact of Biological Factors on Clinical Pregnancy Rate
Rate in IV in IVF
No Clln}&lj Biological No Clinical
pregnancy  pregnancy p Value factors pregnancy pregnancy
33.845.1 322449 0002 studied No. (%) No. (%) p Value
24+4.7 24.1+4.5 NS Classical IVF 244 (60) 73 (57) NS
4+2.5 3.5+1.9 0.013 ICSI 161 (40) 56 (43)
NS Range of IVF attempt NS
92 (23) 28 (21) T1 195 (48) 66 (51)
176 (44) 63 (48) T2 110 (27) 31 (24.5)
78 (19) 27 (20) >T2 100 (25) 31 (24.5)
59 (14) 1109) Level of E2 (pg/mL) the
day of ovulation trig-
(IU/L) 7.3+£2.3 7.2+2.3 NS gering 2,225+1,131 2,181+1,000 NS
LH level at cycle day 3 No. of oocytes retrieved ~ 7.62+5.27 8.95+4.78 0.010
(/L) 6.1+7.5 6.3+5.6 NS No. of diploid embryos
E2 at cycle day 3 (IU /L) 49.9+40 44+22 NS obtained at 48 h 3.47£3.22 4.83+2.95 <0.001
AMH, ng/mL 2.9+2.8 3.5+£4.9 NS Fertilization rate 0.56+0.33 0.69+0.23  <0.001
Ultrasonographic count of No. of embryos trans-
antral follicles at cycle ferred 0.021
day 3 12+7 13+6 NS 1 136 (34) 39 (30)
>2 191 (47) 91 (69)

*Results are expressed as mean standard deviation.




Table 11l Socio-professional Category (ISCO-08) and Clinical

Pregnancy Rate

Professional No Clinical

category pregnancy pregnancy

ISCO-08 No. (%) No. (%) p Value
ISCO-0 4 (1) 0 (0) NS
ISCO-1 4(1) 5(4) NS
ISCO-2 49 (12) 13 (10) NS
ISCO-3 85 (22) 29 (23) NS
ISCO-4 47 (12) 20 (16) NS
ISCO-5 74 (19) 24 (19) NS
ISCO-6 0 (0) 0 (0) NS
ISCO-7 0 (0) 1(1) NS
ISCO-8 0 (0) 0 (0) NS
ISCO-9 32 (8) 7 (5.5) 0.020
Unemployed 100 (25) 27 (21.5) NS

CI 1.3-23.7; p=0.020) as compared to those in
other large groups. Among them, 82% (
cleaners.

Lifestyle and Domestic Exposure (
the study population, 63% (n=
if they were using cosmeti
did not observe significant influe
domestic exposure on P

le IV). ong
did not know
arabens. We «

Discussion

nce of clin@and

Rs, such oman’s
for ovarian ulation,
llected, number of diploid

Our study showe
biological fact

age, type of pr

seboom et al built a statistical mod-
¢ probability of pregnancy after fresh
transfer according to age, cause of infertil-
er of embryos transferred, and the aver-
phology score.> Rhodes et al, in a study of
205%patients, found higher PRs with the increase of
fertilization rates, number of embryos transferred,
and use of ICSI, and lower PRs with older women
and blood on the transfer catheter.!® We chose to
observe these parameters first to have a general idea
of factors influencing PRs in our population of IVF,
but we will not discuss them in this article because
there are no controversies about their influence.
The aim of this study was also to conduct a

lifestyle or K
3

preliminary study of the impact
lifestyle, and domestic exposure
studies have assessed these p
only tobacco smoke is reco

Regarding lifestyle b
1 activity, caffeine,
ption) significantly
in our study population.
some contradictory stud-
systematic review, found a
ge, weight, and smoking, but
they conc that the evidence for the other
fa is e ocal and needs further research.”
ic , in a systematic review of prospec-
st , found a significant decrease in live
rate in wome o consumed at least 4
ks per week ( 4, 2,908 couples).?’ Palom-
al,in a ca,;\cﬁ rol study, found that regular
i ivj rried out before an assisted re-
i %is significantly related with im-
uctive performance in obese, infertile
patientgnirrespective of bodyweight loss (clinical
preg and live birth: 3.22 (95% CI 1.53-6.78;
p:\ ) and 3.71 (95% CI 1.51-9.11; p=0.004).2! We
ink that our study cohort was probably too small
how an impact of lifestyle behaviors on IVF PR,

ies. Hom
negativ

proved re

Table IV Impact of Lifestyle Behaviors and Environmental Toxins
on IVF Pregnancy Rate

No Clinical
Lifestyle and pregnancy  pregnancy
domestic exposure No. (%) No. (%) p Value
Smoking status NS
Tobacco smoke 96 (23) 36 (28)
Passive tobacco 128 (32) 33 (25.5)
Nonsmoker 180 (45) 60 (46.5)
Active alcohol consumption 207 (52) 69 (54) NS
Quantity of alcohol (g per
month) 29+67 31+67 NS
Consumption of marijuana 7 (2) 43 NS
Consumption of biological
food 119 (29.5) 39 (30) NS
Consumption of fish per
month 3.6+2.7 3.9+3.2 NS
Coffee, no. of cups per day 1.8+£1.7 1.9+1.7 NS
Caffeinated soda, no. of
glasses per week 1.5+4 1.7+4 NS
Use of cosmetics contain-
ing parabens 18 (4.5) 7 (5 NS
39 (10) 19 (14)
Feeling stressed 344 (85) 110 (85) NS




especially because exposition is often multiple and
heterogeneous.

However, despite a small patient group, we
found a significant decrease in PR among women
working a job classified into group 9 of the ISCO-
08, with 82% of those being categorized as “clean-
ers.” This result must be interpreted carefully be-
cause our sample was small, but it leads us to an
interesting questioning about a socio-professional
category already recognized as at risk for con-
genital malformations during pregnancy.?2? Two
hypotheses may be advanced: a potentially lower
socioeconomic status and a theoretical increased
exposure time to solvents. Unfortunately, we did
not dispose of specific exposure biomarkers to
assess the link between professional exposure to
solvents and IVF PR. Baker et al, in a multivariate
study on 225,889 cycles with fresh embryo transfer,
found that a significant decrease of clinical PR i
Blacks, Asians, and Hispanics may be due to lowe
socioeconomic status of these populations i
U.S. We know that “cleaners” are exposed to

oxyethoxyacetic
jons.?

*

shed study
-professional cat —%
prted that wo ‘Q
b

opane develo pri-

longed ti 0 preg-
nancy and incr er of miscmes have
been observed in en exposed to solvents.?
Chen e in a retrospective study conducted in

exposed to ethylene glycol ethers
or manufacturing, reported that

mary ovarian

hers showed longer time to pregnancy as
d with those not exposed (FR=0.59; 95%
0.94).7 Sallmen et al showed reduced fer-

# among 250 shoe manufacturing workers ex-
posed to organic solvents as compared with those
not exposed, with a fecundability density ratio at
0.55 (CI 0.40-0.74) for low exposure and at 0.70 (CI
0.52-0.94) for high exposure.?® The link between
solvent exposure and lower PR in our study is
only a hypothesis because we did not conduct a
targeted inquiry on the type of handled products
and the length of exposure. Although there are

&

many confounding factors in our sifiely, our objec-

In conclusion, IVF PR
pends on many biologi
mental factors. The li estyle behaviors
ins theoretical and
f the lack of specific
f a probably daily ex-
¢ environmental agents
ossible synergistic effect of
> However, despite our small
gnancy rates were significantly

r cohort studies are needed, and we
e future tongollaborate with the Occu-
edicine D ment to assess the rela-
ship between odctpational exposure and fertil-
y using a 1@ ic interrogation, construction
f a job expo atrix, and biochemical tests to
test solven osure in at-risk professions like
hairdressées¥ nail technicians,?! and cleaners.3?
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