
Appendix Figure 2). In this case, the IgM titer in-
creased in the convalescent-phase serum on day 58 
but decreased on day 115. However, the IgG titer in-
creased on days 58 and 115 after onset of illness. In 
addition, we detected antibodies against Anaplasma 
phagocytophilum by IFA and A. phagocytophilum–spe-
cific P44 surface antigen by Western blot. We detect-
ed only IgG antibodies against A. phagocytophilum in 
all 3 serum samples, suggesting a past infection with 
A. phagocytophilum.

The 3 patients lived on the Kii peninsula of Ja-
pan (Appendix Figure 3), which is known to be a 
JSF-endemic area, especially in Wakayama and Mie 
Prefectures (3,4). In addition, anaplasmosis exists 
in those areas (5). Previously, we revealed the pres-
ence of ticks infected with A. phagocytophilum and 
Ehrlichia sp. that could potentially infect humans in 
Mie prefecture (6,7). In particular, members of the 
Ehrlichia sp. genotype 2 group, including Ehrlichia 
sp. MieHl92 and MieHl94, were considered candi-
date organisms that might cause human ehrlichio-
sis in Japan (6). 

In conclusion, we provide serologic evidence 
of autochthonous cases of human ehrlichiosis in 
Japan. We recommend that ehrlichiosis should be 
considered as a clinical cause of febrile illness in 
this country.
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On August 11, 2021, a third reported legionellosis 
case in the Montérégie region, Quebec, Canada, 

triggered an outbreak investigation. Using published 
guidelines for legionellosis investigations (1,2), the in-
vestigation team sought to find the source of infection 
and rapidly stop the outbreak (3). However, confir-
mation of environmental sources of Legionella pneu-
mophila, the bacteria that causes legionellosis, is not 
always possible (4).

The outbreak comprised 7 identified cases, 5 in 
men and 2 in women. Case-patient ages were 56–85 
years, and all had a positive urinary antigen test for 
L. pneumophila serogroup 1. Patient symptoms began 

during July 29–August 18, 2021; thus, the incuba-
tion period was during July 19–August 16. Five case-
patients lived within a 500-meter radius in the same 
neighborhood but were not otherwise acquainted. 
The other 2 case-patients visited that same area, 1 
during July 28–29, the other on August 1.

Within a 3-km radius of the target area, 5 water 
cooling towers (numbers 1–5) were in operation in 
3 facilities. We collected water samples from the 5 
towers during August 12–13 and analyzed samples 
by PCR and culture (Appendix, https://wwwnc.
cdc.gov/EID/article/28/11/22-0151-App1.pdf). We 
also reviewed results of periodic water sampling 
conducted on the towers during the previous 12 
months; only 1 result was above normal, but it was 
below Quebec’s threshold of 1 million CFU/L for L. 
pneumophila, which requires owners to shut off ven-
tilation, immediately decontaminate the system, and 
notify public health authorities. A sample collected 
on July 21 from cooling tower 1 was in the range of 
10,000–100,000 CFU/L for L. pneumophila, triggering 
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In August 2021, a legionellosis outbreak involving 7 per-
sons occurred within a 500-meter radius in the Montéré-
gie region of Québec, Canada. Near real-time modeling 
of wind direction along with epidemiologic and environ-
mental investigations identified the possible source. Mod-
eling wind direction could help identify likely Legionella 
pneumophila sources during legionellosis outbreaks.

Figure 1. Wind rose profiles during each patient’s exposure period used in environmental investigation for legionellosis outbreak, 
Montérégie, Quebec, Canada, 2021. A–G) Cases C1–C7. Center crosshairs indicate center of the target area for each case; radii 
indicate percentage of frequency of winds over a time period, plotted by wind direction, with color bands showing wind speed ranges. 
Median and calm windspeeds are indicate for exposure times for each case. We calculated wind rose profiles for each of 7 case-
patients during the time they were likely exposed. Wind rose profiles were generated by using meteorological data from High Resolution 
Deterministic Prediction System (HRDPS) modeling. Most case-patients, C1–C3 (panels A–C), C6 (panel G), and C7 (panel F), resided 
in the outbreak neighborhood; cases C4 (panel D) and C5 (panel E) were only in the area for a few hours, enabling more discriminating 
assessment of the possible exposures. C, case.



mandatory regulatory remediation actions, which the 
owner implemented. Nonetheless, we requested the 
owner of that cooling tower stop using the ventilator 
until we obtained further results.

After receiving PCR results for all cooling towers, 
we also requested a ventilator shutdown for cooling 
tower 5 on August 14 because of L. pneumophila detec-
tion. Subsequent information showed cooling tower 5 
had no biocide during July 26–August 14; the tower 
was flushed and decontaminated on August 15 and 
16, and we collected a control sample after decontam-
ination. We reviewed control results for cooling tow-
ers 1 and 5, then informed the buildings’ managers 
they could restart the ventilators.

Using published protocols (5,6), the municipality 
and a private laboratory took water and swab samples 
from a rainwater retention pond located near cooling 
towers 1 and 2 and collected samples in 5 aeration 
ponds of a sewage treatment plant located near the 
other 3 cooling towers. All 6 ponds were equipped 
with aerating fountains, but swab samples were tak-
en from the fountain only in the rainwater retention 
pond. Cultures identified L. pneumophila serogroup 
2–15 in samples from 1 aerated pond at the sewage 
treatment plant, but no intervention was undertaken. 
Cultures from all other ponds were negative.

Only 2 respiratory specimens could be collected 
from the 7 hospitalized patients. One clinical speci-
men was L. pneumophila–positive by PCR, but cul-
tures were negative, and sequence-based typing was 
inconclusive; thus, we could not match human and 
environmental isolates.

We collaborated with Environment and Climate 
Change Canada (ECCC) to identify potential L. pneu-
mophila sources by examining meteorological condi-
tions during exposure periods. ECCC created atmo-
spheric dispersion models to illustrate wind directions 
during each case-patient’s exposure periods (Figure). 
Two case-patients were not residents of the area and 
only visited the community for a few hours, which en-
abled us to use the wind data as discriminatory sup-
port for our source hypothesis. ECCC’s model showed 
the most likely sources were cooling towers 1 and 2 
and a nearby rainwater retention pond (Appendix Fig-
ures 1, 2). Using near real-time modeling, we triaged 
and prioritized investigation of exposure sources in 
the south and west because model findings illustrat-
ed little likelihood that exposure originated from the 
north or northeast (Figure). Modeling showed cooling 
tower 5 was a low probability source, but absence of 
biocides during the exposure period raises questions.

Another legionellosis outbreak investiga-
tion in Canada showed that few cases result from  

exposure within a 3- to 10-km radius of the L. pneu-
mophila source (7). Nonetheless, we expanded our 
search to cooling towers within a 10-km radius of the 
target area (cooling towers 6–11) but found no con-
tributing source (Appendix Figures 1, 2). 

Our environmental investigation included sup-
plementary information from many partners. Because 
outbreaks have been linked to misting equipment in 
grocery stores (8) and 5 of 7 case-patients shopped 
at the same grocery store, we took samples from the 
store’s water system and misting nozzles, but all cul-
tures were negative for L. pneumophila. In addition, no 
tanker trucks were used for cleaning or reducing dust 
on the roads nor watering flowers in the affected area.

In conclusion, although none of the sampled cool-
ing towers had microbiologic results above the sani-
tary threshold and we were not able to confirm the 
source by sequence-type matching, evidence suggests 
that cooling tower 1 was involved in this legionellosis 
outbreak. This investigation showed the usefulness of 
near real-time wind direction modeling, which could 
help identify likely L. pneumophila sources in future 
outbreaks.
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The Public Health Image Library
The Public Health Image 
Library (PHIL), Centers 
for Disease Control and 
Prevention, contains 
thousands of public health–
related images, including 
high-resolution (print quality) 
photographs, illustrations,  
and videos. 

PHIL collections illustrate 
current events and articles, 
supply visual content for 
health promotion brochures, 
document the effects of 
disease, and enhance 
instructional media.

PHIL images, accessible to 
PC and Macintosh users, are 
in the public domain and 
available without charge. 

Visit PHIL at:  
http://phil.cdc.gov/phil


