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ABSTRACT

The success rate for the evaluation of the results of techni-
ques of Assisted Human Reproduction implies the occurrence
of pregnancy with a live, healthy child. There are reports of the
association between chemical and unhealthy environmental air
conditions (bacteria, dust, particulates and volatile compounds)
and reducing the success rate of embryo production and the
occurrence of pregnancy. This paper reviews available infor-
mation about the interference of biochemical, environmental
and microbiological changes with the success of the assisted
reproductive technique.
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RESUMO

A taxa de sucesso para a avaliagdo dos resultados das técni-
cas de Reprodugdo Humana Assistida implica na ocorréncia de
gravidez com nascimento de uma crianga viva e saudavel. Exis-
tem relatos da associagdo entre condigdes quimicas e ambien-
tais insalubres do ar (por exemplo, bactérias, poeira, materiais
particulados e compostos volateis) e a redugdo da taxa de
sucesso na producdo de embrides e na ocorréncia de gravidez.
Este artigo pretende revisar informagoes disponiveis sobre a
interferéncia das alteragbes bioquimicas, ambientais e micro-
biolégicas com o sucesso da técnica de fertilizagdo assistida.
Palavras-chave: Reproducdo Humana Assistida, CondicGes
ambientais, Fertilizagdo in vitro e contaminagdo ambiental,
Sala limpa Fertilizagdo in vitro.

INTRODUCTION

The Assisted Human Reproduction (AHR) is basically a human
intervention in the natural process of procreation, with the aim
of enabling women with problems of infertility and sterility to
satisfy the desire to achieve motherhood (Esteves, 2013).

The success rate for the evaluation of the results of the
techniques of RHA implies the occurrence of pregnancy with
a live, healthy child (Tonguc et al., 2010). Some researchers
observed a decrease in the production of embryos and
consequently reduction in pregnancy success when their
production/manipulation occurs in places with unhealthy
chemical and environmental conditions. With the introduc-
tion of the concept of clean room that reality has changed.
However, few studies have reported the correlation between
the levels of toxic (bacteria, dust, particulates and volatile
compounds) and a decrease in the development of embryos
(Esteves, 2013; Boone et al., 1994).

Gametes and human embryos cultured in vitro are extremely
sensitive to fluctuations in temperature, humidity, light exposu-
re, contaminants and physical trauma. Several studies suggest

that toxic agents, bacteria, particles, dust and chemicals
(VOCs), can affect the fertilization and embryo development
(Esteves, 2013; RDC23, 2011; Martinez-Hurtado et al., 2010;
International Organization for Standardization, 2009; Berne-
teix, 1998; Nolard, 1994).

Lacerda (2000) reports that this mechanism, together with
the accumulation of 90% of recycled air, causes an increase
in the number of microorganisms in order 1000-100000
times higher compared to the external environment. An
increase of 1g/m?2 respirable particles cause an increase in
respiratory diseases in 3%, impaired lung function, leading
to mortality (Esteves, 2013).

This review aims to condense information available about the
interference of biochemical, environmental and microbiological
changes in the success of the assisted reproductive technique.

AIR QUALITY IN AIR-CONDITIONED ENVI-
RONMENTS AND ITS INFLUENCE ON THE
OCCURRENCE OF INFECTIONS

Biological contaminants and bio aerosols such as fungi, bacte-
ria, algae, mites, amoebae use particulate matter (pollen,
insect fragments, flakes of human skin and hair) as substrate,
where they multiply, doubling the population every 20 secon-
ds, therefore depending on the cell parasitism for playback.
Outbreaks may be associated with contamination of these
aerosols (Hurtado-Martinez et al., 2010).

In Brazil, hospital areas are separated considering the propo-
sal by Spaulding (Brazil, 1985) who considered the potential
risk for the occurrence of infection, grouping them into classifi-
cation: non-critical areas, which are not occupied by patients,
such as offices and warehouses, semi-critical areas occupied
by those patients who do not require intensive care or isolation,
such as wards and outpatient clinics; critical areas, those that
offer potential risk for infection, or invasive procedures are the
presence of immunocompromised patients or by occupational
risk related to the handling of infectious substances.

For the American Society for Testing and Materials (2009),
sources of particles capable of carrying microorganisms causing
contamination are classified into internal and external. Among
the internal sources include people, fans, air conditioners,
humidifiers and nebulizers, floors and potted plants and certain
types of food. Regarding foreign sources are the soil, water,
decaying matter, dust from construction and remodeling.

In indoor air, microbiological contamination can be a serious
problem, and a number of factors allow the growth and release
of these biological agents in the air. High humidity, poor ventila-
tion, ventilation and air conditioning that have water or conden-
sation in some parts (cooling towers) facilitate the growth and
distribution of microorganisms.

Among these factors, the high relative humidity is one of
the most important, because it allows the increase of popu-
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lations of mites and mold growth on damp surfaces. A study
by Esteves (2013), describes the prevalent microorganisms
in air-conditioned indoors, it stands between these bacte-
ria: Legionella pneumophila, Bacillus sp, Flavobacterium sp,
Pseudomonas aeruginosa, Staphylococcus aureus, Myco-
bacterium tuberculosis, Neisseria meningitidis, Streptococ-
cus pneumoniae, Actinomyces sp. Fungi: Paracoccidioides
sp, Penicillium sp, Cladosporium sp. And Fusarium sp and
the influenza virus and respiratory syncytial virus. Eickhoff,
(1994), cites Legionella sp, Clostridium sp, Nocardia sp rela-
te to the transmission of infection caused by air conditioning.
As to fungal contamination, Aspergillus sp is the most impor-
tant (Nolard, 1994; Berneteix, 1998). The sources of conta-
mination by spores of Aspergillus sp are potted plants, paper
packaging, construction and renovation, and certain foods such
as flour, bread, dried chili powder, lyophilized powders and raw
food in the form of tubers.

CONTAMINATION OF AIR AND THE MICRO-
BIAL CULTURES OF EMBRYOS IN ASSISTED
REPRODUCTION LABORATORY

There are reports of the association between chemical and
unhealthy environmental air conditions (bacteria, dust, parti-
culates and volatile compounds) and reducing the success rate
of embryo production and the occurrence of pregnancy (Marti-
nez-Hurtado et al.,, 2010, RDC23, 2011, International Organi-
zation for Standardization, 2005).

In 1994, William R. Boone detected during the expansion of his
assisted reproduction laboratory Hospital in Greenville, South
Carolina in the United States, that the reform increased the
detectable odors in the laboratory. Increased levels of dust and
other particles associated with the installation of the equipment
have been observed, as well as odors from paint and glue tiles.
Simultaneously the clinical pregnancy rate reduced and the
success of in vitro fertilization procedures decreased from 35%
(25 of 71) in 1993 to 16% (11 of 68). Thus, it demonstra-
ted that the air quality affects embryo development in assisted
reproduction clinics. The improvement of air quality and reduc-
tion of odors promoted a gradual increase in the pregnancy
rate in the following years. Pregnancy rates increased slightly
in 1995 (20%) after the installation of the clean room and then
dramatically in 1996 and 1997 (32% and 59%) respectively.
While microbial contamination of embryo culture plates occurs
occasionally even with the use of media containing penicillin
and streptomycin, a growing number of infections recently has
been observed in human reproduction laboratories.

Peter et al., (2007), for a period of 8 years (January 1997 to
December 2004), noted that in 13,977 IVF cycles, microbial
contamination was observed in 95 (0.68%) of the culture
plates by microorganisms. All infections were confirmed by
microbiological investigations. Relevant details of both cycles of
fertility treatment and microbial strains isolated and identified
were investigated. The main identified microorganisms were
Escherichia coli (n = 56, 58.9%) and Candida species (n = 24,
25.3%). Strains of E. coli isolated, 41 (73.2%) were resistant
to both antibiotics used in the culture and 13 (23.2%) were
resistant to penicillin or streptomycin. In all bacterial strains the
resistance was 61.4% for both and 30% of the antibiotics used.

ANVISA RESOLUTION ON INTERNAL
CONTROL OF AIR IN ASSISTED
FERTILIZATION LABORATORIES

While the need for specific technical requirements relating to
air quality on human reproduction laboratories has been wide-
ly debated, most researchers recognize the importance of a
more rigorous management of laboratories and also minimum
air quality standards should be implemented. To this, ANVISA
published the RDC N° 23 of 27 May 2011 laying down clear
and strict standards to control the internal environment of the
assisted reproductive laboratory.

In summary, all IVF laboratories should have an HVAC system
that maintains positive air pressure relative to the surrounding
environments, conditions of temperature control between 23°C
to 27°C, relative humidity 40% to 70%, flow minimum total of
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45 air (m¥")/m?, minimum outside air flow rate of 15 (m¥")/
m? and minimum air supply with filtering in G3+ F8+ activated
charcoal filters. The environment can not possess any hidrosa-
nitary installation, such as sinks, drains or sinks. Handling of
samples should be performed in a clean area classified at least
as an ISO Class 5 (RDC23, 2011).

It is believed that the implementation of strict control of air
quality, as required by RDC23 is likely to have a negligible
impact on the risks of contamination of the culture of embryos,
however the results should be analyzed only in the near future
in Brazilian laboratories.

CONCLUSION

In a general manner, this shows the influence of chemical and
environmental unsanitary conditions with the reduced embryo
production and consequently reduction of successful preg-
nancy. With clean air and reduction of odors, there is a gradu-
ally increased rate of pregnancy. There is the need to expand
the knowledge about the changes caused by environmental
and atmospheric factors within the physical premises where
manipulation of gametes and embryos occurs. It is believed
that control of the air, temperature, humidity, contamination of
culture media and air flow are key factors for standardization of
assisted reproduction procedures and results.

In Brazil there is little information about the influence of the
environment on the success of assisted reproduction techni-
ques, therefore, the formation of databases that contribute to
the updated information about the success of IVF, can contri-
bute to more efficient management that will subsidize more
efficient strategies to control contaminants in handling human
embryos environments currently under the responsibility of
ANVISA, improving the quality of assisted reproductive tech-
niques in Brazil.
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