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Introduction

A large number of studies show that a variable percentage of hospital infections is carried
by such mycetes as Candida albicans and different species belonging to the genus
Aspergillus, Cladosporium, Penicillum, Rhizopus, etc. "%°

The sanitary risk linked to an exposure to mycetes regards not only immunodepressed
subjects, but also healthy individuals who may develop a hyperreactivity to the fungus
allergen, with a possible onset of respiratory diseases (asthma, allergic alveolitis, etc.)
Scientific literature does not show any limit values nor reference values related to mycetes
environmental concentrations in hospitals, although some authors propose for aspergillus
a suspended mycotic charge in controlled contamination rooms lower than 5 cfu/m?.
This research aims at pointing out the contamination degree in different kinds of hospital
rooms, all equipped with air conditioning system, as well as the ability of such systems to
reduce the mycotic contamination degree, and to find out which rooms show the highest
risk, through an evaluation of the suspended mycotic charge.

Materials and methods

The microbiological features of different working environments in 10 hospitals have been
studied. Each environment was monitored many times, during the course of the activities
usually carried out in it.

1758 samplings were made in different kinds of rooms, all equipped with an air
conditioning system with 2 to 25 v/h air changes: operating theatres, rooms (normal,
protected, intensive care), laboratories and surgeries, kitchens, other working
environments (sterilization, surgical instruments washing, pre- and post-anaesthesia
rooms, offices, canteens, etc.) that will be defined as “other working environments”.

For the sampling portable SAS (Surface Air System) SUPER 100 impactors were used,
with RODAC plates containing selective nutritional medium for mycetes (Sabouraud with
chloramphenicol).

An air volume of 500 litres was inhaled, and the sampling was carried out in the centre of
the room, at a height of about 130 cm from the floor.

The plates were incubated at 25° and the reading was made after 4-6 days; the counting
of the total mycetes was related to cfu/m>.

The suspected colonies were isolated using plates containing Sabouraud medium with
chloramphenicol, incubated at 25°C and examined every day.

Afterwards mycetes were identified through both microscopic and macroscopic examining
of each colony isolated.

For the statistical analysis of data, the following tests were used: Kruskal-Wallis test and
Mann-Whitney U test.



Results

In the rooms examined the total suspended mycotic charge turned out to have an average
value of 19+19 cfu/m® with a range between 1-120 cfu/m?.

As regards the data distribution, medians were equal to 5 cfu/m? in operating theatres, 10
cfu/m in rooms, 14 cfu/m® in other working environments, 20 cfu/m?® in
surgeries/laboratories and 37 cfu/m?in kitchens. (Table 1).

In surgeries/laboratories and in other working environments similar median and average
values were found; that means a limited data dispersion.

As regards the other rooms, medians were below the average, due to a high data
dispersion towards the highest values.

Table 1: Number of samplings, range, median and interquartile range (Q_-Qu) of the
suspended mycotic charge (cfu/m3) found in the different kinds of rooms.

Number of | Range Median QL-Qu
samplings
operating theatres 65 1-45 5 4-15
rooms 115 1-55 10 5-25
surgeries/laboratories | 90 5-40 20 12-30
kitchens 30 5-120 37 24-46
Other working 105 1-70 14 1-25
environments
total 405 1-120 14 5-25

The statistical analysis of data showed that the differences among the mycotic charge
values (comparison between ranks) for the different kinds of rooms is highly significant
(Kruskal-Wallis: X?=58,226: p<0,001).

A comparison among these values through the Mann-Whitney test confirmed some
differences statistically significant for every kind of working environment, except for “other
working environments” / operating theatres and “other working environments” / rooms
(Tab. 2).

Table 2: Mann-Whitney test (Wilcoxon test of ranks sum) among the mycotic charge
values found in the centre of the room in the different kinds of working environments.

operating rooms |surgeries/laboratorie | kitchens
theatres s
other workplaces n.s. n.s. rE e
kitchens *%k% *k% *k%
surgeries/laboaratories | *** b
rooms i
*** p< 0.001

n.s.= not significant (p>0.05)



The following pathological mycetes were found: Aspergilius spp., Penicilium spp,
Cladosporium spp, Rhizopus spp; for each of them the suspended charge average value
in the different kinds of rooms examined was calculated (Table IIl).

All the mycetes identified, except for the genus Rhizopus spp., showed a suspended
charge average value that resulted higher in kitchens than in the other kinds of rooms.

Table 3: average suspended mycotic charge (cfu/m3) and standard deviation of the
different kinds of mycetes found in the different working environments.

aspergjllus spp. | penicillum spp. Cladosporium Rhizopus spp.
(cfu/m®) (cfu/m®) spp. (cfu/m®) (cfu/m®)
operating theatres 210,3 111,2 2117 1108
rooms 1+2,3 4+21 3+1,9 1+14
surgeries/laboratories |1 + (0 5 3+0,2 4+1,8 3+1,5
kitchens 5+17 8+24 5+2,1 1+21
other working 2+1,5 2+1,4 2+ 2,9 11,5
environments
total 405 1-120 14 5-25
Discussion

The results found show a variable environment contamination of all the rooms examined,
despite the presence of an air conditioning system.

As regards the monitored environments, the highest average value of global suspended
mycotic charge was found in the kitchens, that make up an ideal environment for mycetes
growth due to their microclimatic features (hot and damp) and to the various materials
coming from the outside.

The mycotic charge values found in this research are certainly low if compared to values
shown by scientific literature and related to other places. > ?*. So, as regards the risk of an
onset of allergies, such concentrations do not seem to be a risk factor higher than the ones
normally found in the domestic environment.

The mycetes environment contamination degree in hospitals may increase to coincide with
different factors, including building works, microclimatic conditions, etc. As mycetes
exposure may cause a wide range of sanitary consequences, it is necessary to make
regular environment inspections, as well as a special monitoring during and after building
works in the hospital, in order to evaluate the mycotic contamination degree and the
infection risk degree in the patients and the staff, as the presence of an air conditioning
system may not be enough to eliminate mycetes.
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