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Smoking and its association with cryptorchidism in Down syndrome
ADRIANNE MARIA BErRNO DE RezenDe DuARTE?, JosE DE Bessa JUNIOR?*, FLAvia CRisTINA DE CARVALHO MRAD?,
SanDRA HELENA CERRATO TiBIRICAT, MAiRA LORENZO DE SA CamARGOY, AugusTo ALVES PiNTO VIEIRAL,

Freberico CaNTARINO CORDEIRO ARAUJOY, ANDRE AVARESE DE FIGUEIREDO?, JOSE MURILLO DE Bastos-NetTo!3

tUniversidade Federal de Juiz de Fora, Juiz de Fora, MG, Brazil
2Universidade Estadual de Feira de Santana, Feira de Santana, BA, Brazil

SHospital Maternidade Therezinha de Jesus, Faculdade de Ciéncias Médicas e da Saude de Juiz de Fora, Juiz de Fora, MG, Brazil

SUMMARY

Introduction: Cryptorchidism is a common and prevalent condition in patients with
Down syndrome. Environmental factors, such as smoking, can be associated with
malformations during fetal development. The study of the prevalence of cryptorchidism
and its association with parental tobacco use in Down syndrome can contribute to
alert health care professionals, patients and family members regarding the prevention
of the harms caused by cryptorchidism and its possible predisposing factors.
Objective: To evaluate the prevalence of cryptorchidism in Down syndrome and
its association with maternal and paternal smoking.

Method: Forty (40) patients of a public clinic specialized in Down syndrome were
evaluated, using a semi-structured questionnaire for evaluation of antecedents and
sociodemographic characteristics, as well as physical and complementary examinations.
Results: Cryptorchidism was observed in 27.5% of the patients (95CI 15.98-42.96).
Of these, 55% (5/9) were the children of mothers who smoked during pregnancy,
and 19.35% (6/31) were the children of mothers who did not smoke during pregnancy
(OR =5.26 [95CI 1.06-25.41]; p=0.032). Similarly, paternal smoking was also
observed in greater frequency among the parents of cryptorchid patients compared
with subjects with descended testis, 63.36% (7/11) and 31.03% (9/29), respectively
(OR = 3.89 [95CI 0.91-16.73]; p=0.060).

Conclusion: The prevalence of cryptorchidism is high in patients with Down
syndrome. We can show a strong association between smoking parents and the
occurrence of cryptorchidism, especially when it comes to maternal smoking.
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INTRODUCTION
The technological advances in perinatology in the contem-
porary world are undisputed, yet pregnancy and birth are
frequently surrounded by uncertainty, distress and anxiety.
There is a great number of etiologic factors known to
favor congenital malformations, including heredity, alco-
hol, smoking, pesticides, illicit drugs, infection with cyto-
megalovirus, rubella or toxoplasmosis, and exposure to
medicinal substances and radiation.! Environmental factors
can be responsible for many congenital defects.? Among
them, cigarettes, which are socially accepted, globally spread,
and historically consumed by both women and men, pre-
dispose to fetal® and chromosome malformations.?

Down syndrome (DS), caused by trisomy 21 (HSA21),
is the most frequent genetic anomaly,>*® occurring in
one of every 319 to 1,000 births.>*! In Brazil, 300,000
people have DS and it is estimated that one case of DS
occurs in every 600 to 800 births,"® about 8,000 cases
per year, which may or may not be associated with co-
morbidities such as cardiac, gastrointestinal, respira-
tory, renal and urogenital (cryptorchidism and hypospa-
dias) malformations, hypothyroidism, leukemia,
Alzheimer’s disease, and more.'*2°

Multiple congenital malformations related to DS
include urogenital ones, so that cryptorchidism and hy-
pospadias have been reported.?*?! It is suspected that the
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lifestyle of mothers and environmental exposures during
pregnancy may interfere with the normal testicular descent,
increasing the risk of urogenital malformations.'**

The aims of our study were to evaluate the prevalence
of cryptorchidism and its association with parental smok-

ing in patients with Down syndrome.

MEeTHOD

This is an observational study in which patients of a pub-
lic clinic specialized in Down syndrome of the Department
of Child and Adolescent Health, in our area, were evalu-
ated using a semi-structured questionnaire for antecedents
and sociodemographic characteristics, as well as receiving
physical and complementary examinations.

The project was approved by the institution’s Research
Ethics Committee, and those responsible for the partici-
pants signed an informed consent form.

The data are expressed as mean + standard deviation
(SD), median and interquartile interval, or absolute values
and fractions. Student’s t-test or Mann-Whitney test,
ANOVA or Kruskall-Wallis were used to compare the con-
tinuous variables, while categorical variables were compared
using Fisher’s exact test or Chi-square test. Odds ratio and
confidence intervals of 95% were used to describe the mag-
nitude of the association between categorical variables. All
the tests were two-sided, with p<0.05 considered statisti-
cally significant. Analyses were conducted using a com-
mercially available statistical software (Graph Pad Prism,
version 6.03 for Windows, San Diego, California, U.S.A.).

ResuLts

Of the 166 patients registered in the Down Syndrome
Clinic, contact was possible with 114 (68.7%), of which
40 (35.1%) were male. Cryptorchidism was observed in
11 patients in the evaluated sample, indicating a preva-
lence of 27.5% (95CI 15.98-42.96). In these patients, crypt-
orchidism was observed in 55% (5/9) of children with
smoking mothers and in 19.35% (6/31) of those whose
mothers did not smoke (OR = 5.26 [95CI 1.06-25.41];
p=0.032) (Figure 1).

Similarly, paternal smoking was also observed in
greater frequency among the parents of cryptorchid pa-
tients compared with subjects with descended testis,
63.36% (7/11) and 31.03% (9/29), respectively (OR = 3.89
[95CI0.91-16,73]; p=0.060). The age of the mothers was
27.1+6.17 and that of the fathers was 31.4+7.25 years.

Discussion
The occurrence of cryptorchidism in this series was 27.5%,
similarly to observed in the literature, where ectopic tes-
tis was found in 14 to 27% of patients with DS. This is
the most frequent urogenital tract abnormality in this
population.?? The high prevalence and drawbacks reinforce
the idea that such a condition cannot be neglected in the
clinical evaluation of children with Down syndrome.
Cigarette smoke contains mutagenic and carcino-
genic agents,’ as well as toxic agents, which can lead to
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FIGURE 1 Position of the testis according to maternal smoking habit.
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endometrial receptivity, angiogenesis, uterine blood flow
and in the uterine myometrium) and the occurrence of
chromosome malformations.?

Furthermore, ectopic testis can be associated with
cancer in an occurrence estimated to be 3 to 48 times
higher than in the general population.?®?® Cryptorchi-
dism is one of the main predisposing factors for semi-
noma tumors.?’2

Maternal smoking, as well as use of nicotine substi-
tutes, was previously associated with an increased risk in
the reduction of spermatozoids and cryptorchidism.*3
An increased risk of cryptorchidism was also observed
among sons of mothers who smoked ten cigarettes or
more per day during pregnancy.'®

According to other authors, there has been a positive
association between paternal exposure to pesticides and
paternal smoking with cryptorchidism.*®

Our results corroborate these findings. The possible
adverse effects of maternal smoking were incontestable.
Limitations due to the size of the sample make it impos-
sible for us to show a statistically significant association
with paternal smoking. We believe that studies with
larger samples, and with greater power, can confirm
this association.

According to data in the literature, the risk of hypo-
spadias seems to increase with the age of the mother,
mainly when she is over 40 years old, as well as with oth-
er factors, such as the use of progesterone in the beginning
of pregnancy and smoking parents.?*%¢ Although there
are uncertainties whether maternal smoking is associ-
ated with congenital defects, positive associations with
cryptorchidism were found, but not with hypospadias.'#22¢
In our series, of the 40 patients with DS, only one (2.5%)
presented hypospadias. The low prevalence of this mal-
formation found in this group of patients hinders an
assessment of the significance of smoking habit in the
genesis of hypospadias in DS boys.

More and more consistently, congenital abnormalities
such as cryptorchidism and hypospadias seem to be as-
sociated with cigarette consumption throughout preg-
nancy and even before conception.

The damages provoked by these environmental fac-
tors can be permanent and irreversible. We hope that our
study can contribute to alert health care professionals,
patients and family members regarding the prevention
of harm caused by urogenital malformations and its
predisposing factors. Although the number of cigarettes
was not measured, it is believed that there is no safe dose
for its use during pregnancy.

ConcLusIoN

The prevalence of cryptorchidism is high in patients with
Down syndrome. A strong association between smoking
parents and occurrence of cryptorchidism was verified,
especially when it comes to maternal smoking.
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Resumo

Associagio entre tabagismo e criptorquidia na sindrome
de Down

Introdugio: A criptorquidia é uma condi¢do comum e
prevalente em pacientes com sindrome de Down. Fatores
ambientais, como o tabagismo, estdo associados a mal-
formacoes fetais. A avaliacdo da prevaléncia do criptor-
quidismo e a associa¢io com tabagismo dos pais na
sindrome de Down podem contribuir para alertar os
profissionais de satide e familiares sobre a prevencio dos
danos causados pelo criptorquidismo e os possiveis fa-
tores predisponentes.

Objetivo: Avaliar a prevaléncia de criptorquidismo na
sindrome de Down e a associa¢io com tabagismo mater-
no e paterno.

Método: Quarenta (40) pacientes acompanhados em um
centro de referéncia para atendimento da sindrome de
Down foram avaliados por meio de questiondrio semies-
truturado para avaliacio de antecedentes parentais e
caracteristicas sociodemograficas, bem como de exames
fisico e laboratoriais complementares.

Resultados: Criptorquidia foi observada em 27,5% dos
pacientes (IC95% 15,98-42,96). Nesses pacientes, o crip-
torquidismo foi encontrado em 55% (5/9) das criancas
cujas mies fumavam e em 19,35% (6/31) daquelas cujas
mies nio fumavam (OR = 5,26 [IC95% 1,06-25,41];
p=0,032). Do mesmo modo, o tabagismo paterno foi
observado com maior frequéncia entre criangas com crip-
torquidia, 63,36% (7/11) e 31,03% (9/29), respectivamente
(OR = 3,89 [IC95% 0,91-16,73]; p=0,060).

Conclusdo: A prevaléncia de criptorquidismo é alta em
pacientes com sindrome de Down. Podemos mostrar uma
forte associagdo entre habito tabagico dos pais e ocorrén-
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cia de criptorquidismo, especialmente no caso de taba-

gismo materno.

Palavras-chave: hibito de fumar, sindrome de Down,
criptorquidismo, doencas uroldgicas.
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