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Sporadic Legionnaires’ disease is frequently detected in
commercial truck drivers. We report 2 sporadic cases of this
disease in Barcelona, Spain, that occurred during Decem-
ber 2019 and September 2020. Laboratory findings were
consistent with windshield wiper fluid without added screen
wash as a possible source of infection for both cases.

Legionnaires’ disease is a severe form of acute
pneumonia caused by inhalation of aerosols con-
taining Legionella bacteria. Most Legionella infections
are related to contaminated artificial water systems.
Systems with warm water (35°C), stagnation, and lack
of disinfection and maintenance can lead to prolifera-
tion of Legionella spp. (1). Cooling towers, warm wa-
ter systems, and whirlpool spas are well-established
sources of infection (2). However, in most sporadic
cases, the source of infection remains unknown (3).
Commercial truck drivers are at increased risk for
Legionnaires” disease (4-7). Exposures related to the
vehicle are usually considered secondary to outside
sources in industrial areas, such as cooling towers,
and are seldomly investigated, despite some stud-
ies suggesting them as potential sources (4). Using

Author affiliations: Parc de Salut Mar, Barcelona, Spain

(J. Politi); Public Health Agency of Barcelona, Barcelona (J. Politi,
A. Queralt, N. Valero, R. Gonzélez Duran, E. Parra, S. Sabaté
Camps, |. Avellanés, A. Hernandez-Pineda, E. Masdeu, C. Rius,
D. Alamo-Junquera); Hospital Universitari Vall d’'Hebron,
Barcelona (M.T. Martin-Gémez); Centro de Investigacion
Biomédica en Red de Epidemiologia y Salud Publica, Barcelona
(C. Rius); Universitat Autonoma de Barcelona, Barcelona

(C. Rius); Institut d’'Investigacié Biomédica Sant Pau

(IIB Sant Pau), Barcelona (C. Rius); Universitat de Barcelona,
Barcelona (D. Alamo-Junquera)

DOI: https://doi.org/10.3201/eid2804.210814

windshield wiper fluid without added screen wash
has been identified as a risk factor for Legionnaires’
disease in commercial drivers in a previous case-
control study (4). In addition, Legionella spp. can grow
in windshield wiper fluid that does not contain screen
wash. However, no studies have epidemiologically
confirmed the fluid as the source of infection (§). We
report 2 cases of Legionnaires’ disease cases diag-
nosed by urine antigen testing (UAT) linked to detec-
tion of the bacteria in the windshield wiper fluid.

The Study

In December 2019, the Public Health Agency of Bar-
celona (PHAB) received a case report of Legionnaires’
disease in a 59-year-old man. Onset of symptoms had
begun a week before diagnosis. On December 13, the
patient sought care at a hospital, and a diagnosis of
Legionnaires’ disease was made by UAT. A respira-
tory sample was not available because of the lack of
productive secretions. The patient was hospitalized
briefly, and his clinical course was unremarkable. Af-
ter discharge, he completed the remaining course of
antimicrobial drug therapy and proceeded favorably
to cure.

After the case was reported, public health nurses
contacted the patient to complete a structured epide-
miologic questionnaire that included demographic
data, personal risk factors, activities, and potential
exposures during the 14 days before illness onset. The
patient smoked and had a medical history of hyper-
tension and type 2 diabetes. He worked as a commer-
cial truck driver, and his driving route included mer-
chandise pickup at an industrial area once a day. The
truck used for work was self-owned; the patient had
purchased it secondhand ~1.5 years before illness. He
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reported that the vehicle had been unused for several
months before the purchase and denied using screen
wash in the windshield wiper fluid.

No other cases of Legionnaires” disease reported
during the same period were related to his residence
or driving areas. Two weeks after the interview, envi-
ronmental inspectors from PHAB sampled the fluid
that remained in the windshield wiper tank of the
truck. The 2,000-mL sample of water was collected
and stored in a sterile container (Deltalab, https://
www.deltalab.es) treated with sodium thiosulfate.
The PHAB laboratory analyzed the sample for L.
pneumophila. Culture results using Legionella selec-
tive media, according to the ISO 11731:2017 protocol
(https:/ /www.iso.org), were negative. However,
the sample was also analyzed by using real-time
PCR (Appendix, https://wwwnc.cdc.gov/EID/
article/28/4/21-0814-Appl.pdf). Testing showed
that the fluid was PCR positive for L. pneumophila
(Table). Laboratory test results and cleaning proce-
dures to follow for the windshield wiper tank were
explained to the driver. Public health inspectors also
recommended adding screen wash fluid to the wind-
shield wiper fluid regularly.

On September 17, 2020, a new case of Legion-
naires” disease was detected by UAT in commercial
truck driver. A respiratory sample was unavailable
because of lack of respiratory secretions. The patient
was a 58-year-old man who smoked and had a medi-
cal history of recently diagnosed chronic obstructive
pulmonary disease. He was hospitalized briefly and
was successfully treated with antimicrobial drug
therapy. His driving routes included industrial areas
frequently located within Barcelona. No further cases
that could be epidemiologically linked to this case
were identified during the same period.

The patient used the truck daily and denied add-
ing screen wash to the windshield wiper fluid; he
also reported that the windshield wiper fluid had
not been changed for >6 months. On the basis of pre-
vious case experience, we obtained a sample of the
windshield wiper fluid. Analysis of the sample was
performed in the PHAB laboratory according to the
stated standards. Although we were unable to detect

L. pneumophila by culture or real-time PCR, Legionella
spp- was detected by culture at a concentration of 6.3
x 10° CFU/L (Table). Consequently, public health
inspectors recommended cleaning procedures to
disinfect the windshield wiper tank, together with
adding screen wash fluid to the windshield wiper
fluid regularly.

Conclusions

We report 2 sporadic cases of Legionnaires” disease
in commercial truck drivers in which the laboratory
findings were consistent with, but not exclusive to,
the windshield wiper fluid as the source of infection.
The etiologic agent was presumed to be L. pneumophi-
la serogroup 1 (Lp1l) because both patients were given
a diagnosis by UAT, which detects only Lpl. DNA of
L. pneumophila (unknown serogroup) was found in
the windshield wiper fluid for the first case, and Legi-
onella spp. was cultured from the fluid for the second
case. Although the presence of Lp1 was not confirmed
in the windshield wiper fluid for either case, labora-
tory findings indicated that the flid was a potential
source for both cases.

Previous studies have identified windshield wip-
er fluid without screen wash as a potential risk factor
for Legionnaires” disease (4). Furthermore, 2 previous
studies have identified Legionella spp. in windshield
wiper fluid (8,9), confirming that the bacteria can sur-
vive in this medium and the fluid as a possible source
of infection. These results are consistent with our
observations for the windshield wiper fluid for the
second case described. Despite these observations,
transmission from this source has not been epide-
miologically confirmed. Our findings strengthen the
epidemiologic connection between windshield wiper
fluid as a source of infection for truck drivers.

Several vehicle-related sources have been de-
scribed as confirmed or potential sources of Le-
gionnaires’ disease, although these sources were
infrequently considered and difficult to investigate
(3,10,11). Kanatani et al. identified L. pneumophila in
road puddles (12) and hypothesized that bacteria
reach the windshield wiper fluid tank through road
splashes. Alternatively, Legionella spp. could reach

Table. Results of Legionella testing in clinical and environmental specimens related to commercial truck drivers, Barcelona, Spain,

2019-2020

Case-patient Specimen Test Test results Interpretation

1 Urine Urinary antigen Positive Legionella pneumophila serogroup 1
Windshield wiper fluid PCR Positive L. pneumophila
Windshield wiper fluid Culture Negative NA

2 Urine
Windshield wiper fluid
Windshield wiper fluid

PCR
Culture

Urinary antigen

Positive L. pneumophila serogroup 1
Negative
Positive Legionella spp.

*NA, not applicable.
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the tank after a car wash at a contaminated installa-
tion or through a contaminated water source used
to fill the tank. Warm temperatures or heat radiated
from the motor of the vehicle to the water tank, along
with lower or absent methanol levels in screen wash
fluid, and water stagnation could favor bacterial pro-
liferation in the windshield wiper fluid tank.

Beyond routinely investigating this source,
especially in commercial truck drivers, a simple
measure of adding screen wash to the fluid can be
recommended. This action has the potential benefit
of decreasing the risk for infection by inhibiting
growth of Legionella spp. growth through a bacte-
ricidal effect of screen wash components, such as
propanol/methanol (9).

In summary, our results indicate that windshield
wiper fluid is a potential source of sporadic Legion-
naires’ disease, especially in commercial truck driv-
ers, and should be routinely investigated. A simple
recommendation of adding screen wash to wind-
shield wiper fluid or emptying the tank when the
vehicle is unused for several months is a preventive
measure likely to be effective and should be adopted
by drivers.

About the Author

Dr. Politi is a preventive medicine and public health
physician at Parc de Salut Mar, Barcelona, Spain. Her
primary research interests are surveillance, prevention,
and control of infectious diseases.

References

1. Garrison LE, Kunz JM, Cooley LA, Moore MR, Lucas C,
Schrag S, et al. Vital signs: deficiencies in environmental
control identified in outbreaks of Legionnaires’ disease —
North America, 2000-2014. MMWR Morb Mortal Wkly Rep.
2016;65:576-84. https:/ /doi.org/10.15585/ mmwr.mm6522¢1

2. Fields BS, Benson RF, Besser RE. Legionella and
Legionnaires” disease: 25 years of investigation. Clin
Microbiol Rev. 2002;15:506-26. https:/ /doi.org/10.1128/
CMR.15.3.506-526.2002

Emerging Infectious Diseases *« www.cdc.gov/eid « Vol. 28, No. 4, April 2022

Windshield Wiper Fluid and Legionnaires’ Disease

3. van Heijnsbergen E, Schalk JA, Euser SM, Brandsema PS,
den Boer JW, de Roda Husman AM. Confirmed and
potential sources of Legionella reviewed. Environ Sci
Technol. 2015;49:4797-815. https:/ / doi.org/10.1021/
acs.est.5b00142

4. Wallensten A, Oliver I, Ricketts K, Kafatos G, Stuart JM,
Joseph C. Windscreen wiper fluid without added screenwash
in motor vehicles: a newly identified risk factor for
Legionnaires” disease. Eur ] Epidemiol. 2010;25:661-5.
https:/ /doi.org/10.1007 /510654-010-9471-3

5. Den Boer JW, Nijhof ], Friesema I. Risk factors for
sporadic community-acquired Legionnaires’ disease.

A 3-year national case-control study. Public Health.
2006;120:566-71. https:/ /doi.org/10.1016/].puhe.2006.03.009

6. Polat, Ergin C, Kaleli I, Pinar A. Investigation of Legionella
pneumophila seropositivity in the professional long distance
drivers as a risky occupation [in Turkish]. Mikrobiyol Bul.
2007;41:211-7.

7. Sakamoto R, Ohno A, Nakahara T, Satomura K, Iwanaga S,
Kouyama Y, et al. Is driving a car a risk for Legionnaires’
disease? Epidemiol Infect. 2009;137:1615-22.
https:/ /doi.org/10.1017/S0950268809002568

8. Palmer ME, Longmaid K, Lamph D, Willis C, Heaslip V,
Khattab A. Legionella pneumophila found in windscreen
washer fluid without added screenwash. Eur ] Epidemiol.
2012;27:667. https:/ /doi.org/10.1007/s10654-012-9685-7

9. Schwake DO, Alum A, Abbaszadegan M. Automobile
windshield washer fluid: a potential source of transmission
for Legionella. Sci Total Environ. 2015;526:271-7.
https:/ /doi.org/10.1016/j.scitotenv.2015.03.122

10. Valero N, de Simén M, Gallés P, Izquierdo N, Arimon J,
Gonzalez R, et al. Street cleaning trucks as potential sources
of Legionella pneumophila. Emerg Infect Dis. 2017;23:1880-2.
https:/ /doi.org/10.3201/eid2311.161390

11. Alexandropoulou IG, Konstantinidis TG, Parasidis TA,
Nikolaidis C, Panopoulou M, Constantinidis TC. First report
of Legionella pneumophila in car cabin air filters. Are these a
potential exposure pathway for professional drivers?

Scand ] Infect Dis. 2013;45:948-52.

12. Kanatani J, Isobe J, Kimata K, Shima T, Shimizu M, Kura F,
et al. Close genetic relationship between Legionella
pneumophila serogroup 1 isolates from sputum specimens
and puddles on roads, as determined by sequence-based
typing. Appl Environ Microbiol. 2013;79:3959-66.
https://doi.org/10.1128/ AEM.00637-13

Address for correspondence: Cristina Rius, Epidemiology Service,
Public Health Agency of Barcelona, Spain, P1. de Lesseps 1,
Barcelona 08023, Spain; email: crius@aspb.cat

843



