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ABSTRACT:
Purpose: To monitor the presence of legionella bac-

teria in the water supply system of medical institutions in
order to optimize the recommendations for the quality of
water used for treatment.

Materials and methods: Two cross-sectional epide-
miological studies were performed to prove representatives
of Legionella spp. in water samples from medical and den-
tal equipment and water from the water supply network in
medical institutions (MI) in Plovdiv. During the first pe-
riod of time (March 2013 - March 2015), a total of 97 sam-
ples were taken and 24 samples during the second period
(July-August 2019) in two consecutive visits. The follow-
ing were examined: Faculty of Dental Medicine (FDM),
Surgical Complex (SC) of the University Hospital “St.
Georgi” and individual dental practices (IDP). Water sam-
ples were tested at NCIPD-Sofia.

Results: In the period 2013-2015, the presence of
legionella bacteria was found in 33 (34.02%) of the SC
samples, in 1 out of 10 samples in IDP, and there were none
detected in FDM. Non-compliances with requirements of
hot water temperature, type of water used when working
with devices generating a fine water aerosol have been
found. Five years later, only 1 positive sample of SC was
proved, in which the water supply network was rehabili-
tated in the interval between the two surveys.

Conclusion: For the purposes of good medical and
dental practice, it is necessary to conduct periodic moni-
toring of the “legional landscape” and the microbiologi-
cal status of the water used for treatment.
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INTRODUCTION:
Legionellosis is a relatively new (1976) acute infec-

tious disease with two forms of manifestation - Legion-
naires’ disease with severe pneumonia and Pontiac fever
with flu-like symptoms [1, 2, 3, 4]. Mortality in the severe
forms and in patients who have not received adequate treat-
ment is 15-20% and reaches 50% in immunocompromised
patients[1, 2].

The causative agents are Gram-negative bacteria of
the genus Legionella. A person becomes infected by inha-

lation of an aqueous aerosol generated by natural and es-
pecially artificial water systems, which are easily colonized
by legionella bacteria. This, combined with the stagnation
of water in the many medical and dental devices that are
used during work, leads to a real risk of nosocomial infec-
tions associated with Legionella. Any water system that
operates in the temperature range between 25-50°C and can
create an aqueous aerosol has the potential to cause dis-
ease [1, 2, 3, 4, 5, 6, 7]. It is of paramount importance to
protect the water as a main reservoir and factor for infec-
tion transmission. In this regard, additional preventive
measures should be taken in medical institutions to ensure
patient care according to good medical and dental prac-
tice: tap water should not be used to maintain respiratory
therapy devices (humidifiers, dispensers, etc.). For washing
and filling their tanks, only sterile water should be used
[1, 7-14]. The aim of our survey is to monitor the water
supply system of medical institutions to assess the
“Legionella landscape” and make recommendations for
optimizing the quality of water used for treatment.

MATERIALS AND METHODS:
Two ross-sectional studies were performed to deter-

mine the presence of Legionella spp. in water samples from
healthcare facilities related to dental and medical practice
for the period March 2013-March 2014 (a total of 97 wa-
ter samples) and July-August 2019 (a total of 24 water sam-
ples). Samples were taken from: Faculty of Dental Medi-
cine (FDM), MU - Plovdiv; Surgical complex (SC), Uni-
versity Hospital “St. George”, Plovdiv, Clinic of Oral and
Maxillofacial Surgery (COMS), University Hospital “St.
George”, Plovdiv; individual dental practices (IDP) in
Plovdiv; Dental office in Multiprofile Hospital Plovdiv.
The number of samplings was 5 in the first period and 2 in
the second. They were taken from associated sources of the
water system: showers, washbasins, therapeutic baths, etc.,
as well as from central and endpoints on the floor of the
COMS. In the second period, there were also samples taken
from new sites (the clinics of Rheumatology, Hematology
and Hematopoetic Stem Transplantation Department, Car-
diology and Neurosurgery of St. George University Hospi-
tal). Each sample was collected in a volume of 500 ml of
water, stored and transported in a cooler bag and inocu-
lated on specific media for Legionella BCYE agar - buff-
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ered charcoal-yeast extract agar (according to the require-
ments of the Guidelines for the management of Legion-
naires’ disease from 2003). Water samples were tested in
the NRL “Especially dangerous bacterial infections” at
NCIPD-Sofia in accordance with ISO 11731-1: 1998 Water
quality - Detection and enumeration of Legionella. For all
tests, p <0.05 was considered a statistically significant dif-
ference. Professional statistical processing software SPSS
version 19.0 is used for data analysis.

RESULTS:
In the period 2013-2015 (first period) of the studied

97 waterways in 33 (34.02%) L. pneumophila was detected,
and the samples were taken at intervals of 3 months (table
1). Only one sample of those taken in August 2019 showed
growth of L. pneumophila (table 1).

Table 1. Distribution of water samples tested for the
presence of Legionella spp., According to the order of sam-
pling in 2013-2015 and in 2019.

performed, but only partially due to accidents over the
years. Legionella spp. were found only in one of the stud-
ied individual dental offices in Plovdiv.

2019
The study revealed improvements in the water sys-

tem in the SC of St. George University Hospital, such as:
Cold water: Partial replacement of the water supply

networks has been carried out, mainly where there have
been accidents (mainly for return waters). The entire
hydrophore system has been replaced, and new modern
pumps have been installed. The pipes and taps have been
partially replaced, and insulation has been installed.

Hot water: The water softening system and hot wa-
ter pipes were replaced in 2018. Water with a temperature
of 60 °C to 70 °C was supplied from the plant everywhere,
and water with a temperature of approximately 30 °C was
being returned, depending on the consumption.

DISCUSSION:
The presence of Legionella spp. in about 1/3 of the

water samples during the first period requires increasing the
attention of health professionals and the management staff
of the medical institution. The temperature of the hot wa-
ter measured by us in the range 17.9°C-44.0°C does not
meet the requirements, moreover, that the optimal tempera-
ture for the replication of Legionella is between 25°-45°C
[1]. According to the requirements of the European Guide-
lines for Control and Prevention of Travel Associated Le-
gionnaires’ Disease, in 2011, the temperature of hot water
must be above 60 °C and of cold water below 20°C in or-
der to prevent the development and replication of
Legionella [10].

All this, as well as the lack of a program for preven-
tion of legionnaires’ infections in the studied sites, which
were lacking in other hospitals in the country as well, are
prerequisites for colonization of water transmission systems
with the potential for nosocomial legionnaires’ infections.

In addition, a sero-epidemiological study conducted
by us during this period found the presence of anti-L.
pneumophila antibodies among medical and dental staff in
a statistically significant amount compared to the control
group (40.91% ± 6.05 vs 7.78% ± 2.82, p <0.05) [15], which
is indirect evidence to support the likelihood of transmis-
sion of Legionella bacteria in hospitals.

The results of the water samples are indicative of the
need for optimization and increased control of the water
supply system, as well as the use of only sterile water for
treatment, use of personal protective equipment when work-
ing with devices generating fine water aerosol, as gaps were
identified. It is accepted that the number of samples and
the future actions resulting from the results are determined
individually for each water distribution system (building).
For medical and healthcare facilities, not only Legionella
pneumophila Sg 1 is important, but also Sg 1, 3, 6, 10 and
8 [1].

Taking into account the recommendations of the ex-
perts in the field in our country and the regular inspections
of the water quality carried out in other countries, in 2019,
we again monitored the waterways of the same medical in-

First period Second period

 (March 2013– (July-August 2019)

March 2015)

Sampling Samples Positive Positive

samples Samples  samples

 N n (%) n n(%)

First 17 6 (35.3) 12 0

Second 20 7 (35) 12 1 (8.33)

Third 18 5 (27.8) - -

Fourth 18 6 (33.33) - -

Fifth 24 9 (37.5) - -

Overall 97 33 (34.02) 24 1 (8.33)

2013-2015
In the course of the sampling during the first period

in the Surgical complex of St. George University Hospital,
significant problems were identified:

1. The temperature of the hot water was in the range
17.9°C- 44.0°C, with an average temperature of 30.85-
43.25°C.

2. The temperature of the cold water - varied in the
range 15.6°C - 19°C.

3. The water supply was heterogeneous (central or
autonomous). The autonomous one was with distilled wa-
ter at varying room temperature.

The analysis of the water parameters in the Faculty
of Dental Medicine was similar to those in the Surgical
complex, however, no Legionella spp were isolated there.
The collected information about the water supply system
in the two healthcare facilities showed that in the FDM,
the water system network was relatively new - in operation
since 2006. The water supply system of the SC was built
in 1965 and put into operation in 1987. At the time of the
first sampling, a major replacement of the system was not
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stitutions. The obtained good results are related to the
measures taken for repair and replacement of the water sup-
ply system in the medical institution.

Based on the experience of Bulgarian and foreign
experts, we prepared the following recommendations
[16,17]: flushing waterways with emphasis on disinfection,
increasing the knowledge and elimination of factors for the
spread of L. pneumophila, warming and softening of water,
testing the waterways of the dental unit for L . pneumophila.

Authors [18, 19] unite and point the solution to the
problem in two directions:

1. Non-chemical influence on the waterways of the
dental unit by improvement in the engineering and rede-
sign: the length of the stagnant section can be reduced by
redesigning the unit to maintain the water flow continu-
ously (the water to flow), 0.2 micrometers membrane fil-
ters are used for filtration when we want to reduce the need
for chemical intervention, flushing water for a few minutes
before the first patient and for 20-30 seconds between pa-
tients to reduce the number of bacteria in the waterways.
However, the reduction is only temporary, as the micro-or-
ganisms will multiply again in a very short time [10]. An
alternative strategy may be to clean the waterways at the
end of the day and dry them at night to reduce the biofilm
formation [10], to check the waterways of the dental unit
for biofilm formation, to use disinfectants to reduce the
biofilm formed [12].

2. Chemical treatment of the waterways of the den-
tal unit by using a combination of chemical agents for re-
moval and destruction of the biofilm. Products usually con-
tain chemical ingredients such as sodium hypochlorite,
chlorine dioxide, peroxides, citric acid.

Of interest are the safety measures for water used in
medical and dental practices in other countries. In England,
this issue is regulated by specialized guidelines [20] and
regulations [21], which specify the strict requirements for
all landlords and employers, as well as ensuring water
safety and control of legionella status. An assessment must
be made at the workplace of all buildings where there is a
foreseeable risk of exposure to bacteria of the genus Legio-
nella. Annual water sampling is recommended at most re-
tail outlets. It is a legal obligation to carry out a legionella
risk assessment and water hygiene in order to identify and
assess the risk.

The use of disinfectants and temperature parameters
should be regularly monitored through a water quality
management program [22]. According to the CDC’s recom-
mendations, routine prospective environmental water sam-
ples for Legionella, rather than in the context of an epide-
miological study of outbreaks, are one way to validate the
effectiveness of a water management program [10]. The safe
level of Legionella in water distribution systems is not
known, as cases of the disease are associated with even very
low levels of the pathogen in them. If legionnaires’ bacte-
ria are detected during the routine collection of environ-
mental water samples (in the absence of human disease),
the CDC proposes to investigate possible causes of growth.

The temperature control or rinsing with an appro-
priate water system detergent may be sufficient, but ad-

ditional measures may be required if a persistent trend in
the presence of these bacteria is observed (e.g. persistent
positive samples from the same site, positive samples at
a central point of distribution, positive samples at multi-
ple points on the network, diversity of legionellae spe-
cies detected). [10]

A team from Sweden, after studying for a period of
10 years (1991-2000) nosocomial outbreaks of Legion-
naires’ disease in a regional hospital with 450 beds, con-
cludes that control of the disease is possible by maintain-
ing the temperature of circulating hot water in the hospi-
tal above 55°C, as the sole control measure, together with
close clinical monitoring [23]. During the period, all cases
of nosocomial pneumonia were clinically monitored and
tested for Legionella pneumophila serogroup 1 serologi-
cally or by detection of urinary antigen. Water samples from
peripheral taps from the water supply network were cultured
for Legionella spp. two times a year. They detected L.
pneumophila serogroup1 infection in 1.1% of patients
treated for nosocomial pneumonia and in 12% of water
samples during the study period.

In Bulgaria, the requirements governing the qual-
ity and safety of water, including that used in the treat-
ment of patients, both in medical and dental practices, are
laid down in Methodological Instruction No.3 of
25.11.2003 of the Ministry of Health for the management
of Legionellosis. [1], but in reality, their practical imple-
mentation is not controlled by the Regional Health
Inspectorates.

The results of our survey among medical and dental
staff [24] concerning the clinics and epidemiology of Le-
gionnaires’ disease showed that they do not know and do
not follow the basic measures for prevention and control.
According to the recommendations of the National Refer-
ence Laboratory “Especially Dangerous Bacterial Infec-
tions” at the National Center for Infectious and Parasitic
Diseases in Sofia, when monitoring water quality, many
other bacteria that multiply and are transmitted by water
should be taken into account and monitored. This has been
confirmed by other studies [25], with the microbiological
diversity found in water from dental unit tanks: the pre-
dominant species are Gram-negative rods from the families
of Burkholderiaceae, Pseudomonadaceae, Ralstoniaceae,
Sphingomonadaceae,  Ralstonia pickettii, as well as Gram-
positive rods such as Brevibacterium and Actinomyces spp.

CONCLUSION:
The partially replaced cold water supply network,

the timely response to accidents, on the one hand, as well
as the completely replaced hot water pipes and the con-
tinuous availability of hot water with a sufficiently high
temperature, led to a much better result in the second sam-
pling compared to the baseline results obtained 5 years
ago. For the purposes of good medical and dental prac-
tice, it is necessary to conduct periodic monitoring of the
“Legionella landscape” and the microbiological status of
the water used in the treatment, determined by experts on
the problem specifically for each hospital dental office
and others.
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