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A genetic variant of Streptococcus pyogenes, the 
M1UK lineage, is characterized by high transmis-

sibility and increased production of streptococcal py-
rogenic exotoxin A. This variant might have been as-
sociated with increased scarlet fever cases in England 
since ≈2014 (1). Similar trends have been observed in 
other regions, including Europe and North America 
(2,3). In New Zealand, M1UK strains have been detect-
ed among school children with pharyngitis, suggest-
ing that community transmission might be a source of 
invasive infections (4). We document a similar trend 
in Japan since ≈2014 (5–7) and demonstrate increased 

prevalence of streptococcal toxic shock syndrome 
(STSS) and group A Streptococcus (GAS) pharyngitis 
(Figure 1). The trend in Japan was temporarily dis-
rupted by nonpharmaceutical interventions during 
the COVID-19 pandemic but resurged in 2023 after 
relaxation of COVID-19 restrictions, similar to the 
case for other infectious diseases. This report might 
inform effective infection control strategies and raise 
awareness for STSS. Ethics approval was not required 
for this registered study, which used routine surveil-
lance data.

Under the Infectious Diseases Control Law in 
Japan, physicians must report STSS cases that meet 
criteria for shock symptoms and >2 of the following 
conditions: hepatic failure, renal failure, acute respi-
ratory distress syndrome, disseminated intravascular 
coagulation, soft tissue inflammation, generalized er-
ythematous rash, central nervous system symptoms, 
or detection of β-hemolytic streptococci from typically 
sterile sites (e.g., blood). The Japan National Institute 
of Infectious Diseases reported a marked increase in 
STSS cases in 2024 (8). By week 50 (December 15) of 
2024, a total of 1,834 cases had been reported, which 
is the highest annual number of reported cases (Fig-
ure 1). By week 24 (June 16) of 2024, a total of 1,060 
STSS cases had been reported; 656 cases were caused 
by GAS, 222 by group G Streptococcus, 114 by group 
B Streptococcus, 10 by group C Streptococcus, and 58 
by other or unknown groups (8). The percentage of 
STSS cases caused by GAS rose from 30%–50% during 
2018–2023 to 62% in 2024. 
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Japan experienced substantial increases in streptococ-
cal toxic shock syndrome and group A Streptococcus 
pharyngitis after relaxing COVID-19 restrictions in May 
2023. Increased detection of the M1UK lineage of Strep-
tococcus pyogenes, especially in the vicinity of Tokyo, 
emphasizes the need to raise awareness of disease 
characteristics and epidemiologic trends.

Figure 1. Number of reported 
STSS (all-cause, including GAS 
and other streptococcal groups) 
and GAS pharyngitis reported in 
Japan during 1999–2024. GAS 
pharyngitis is reported weekly 
from ≈3,000 pediatric sentinel 
medical institutions nationwide. 
Scales for the y-axes differ 
substantially to underscore 
patterns but do not permit  
direct comparisons. *Data for 
2024 through week 50. GAS, 
group A Streptococcus;  
STSS, streptococcal toxic  
shock syndrome.
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By June 19, 2024, the National Institute of Infec-
tious Diseases had received 532 isolates from patients 
with STSS in 42 prefectures (8). GAS accounted for 377 
(70.9%) of those cases; 221 (58.6%) were M1 strains, 
of which 194 (87.8%) belonged to the M1UK lineage 
(Figure 2). The highest prevalence of M1UK lineage 
strains was seen in the Kanto region and surround-
ing areas. The highest number of M1UK isolates were 
reported in Tokyo (n = 47), followed by Kanagawa (n 
= 20), Chiba (n = 15), Nagano (n = 9), and Saitama (n 
= 8). Analysis of 760 GAS isolates from patients with 
STSS during 2018–2023 identified 215 (28.3%) as M1 
strains; 50 (23.3%) of those belonged to the M1UK lin-
eage (Figure 2) (8,9). Those data indicate a substantial 
rise in M1UK lineage strains since 2023, especially in 
Japan’s Kanto region.

Among the 656 patients with STSS caused by 
GAS, 377 (57%) were male and 279 (43%) female (8). 
The age distribution was skewed toward the elderly. 
Age ranges were <20 (n = 23), 20–29 (n = 11), 30–39 (n 
= 55), 40–49 (n = 87), 50–59 (n = 98), 60–69 (n = 132), 
70–79 (n = 140), and >80 (n = 110) years.

Although reporting clinical outcomes is not man-
datory, among the 656 STSS cases caused by GAS, 
149 deaths (87 male and 62 female patients) occurred 
at diagnosis (8). No deaths occurred in patients <20 
years of age; deaths occurred in patients 20–29 (n = 
2), 30–39 (n = 12), 40–49 (n = 16), 50–59 (n = 16), 60–
69 (n = 34), 70–79 (n = 36), and >80 (n = 33) years of 
age. Deaths occurred in 30.9% (21/68) of persons <50 
years of age during July–December 2023, a marked 
increase from previous years (19.7% in 2018, 24.1% in 
2019, 12.8% in 2020, 9.1% in 2021, 12.1% in 2022, and 
15.4% during January–June 2023) (9).

The increase in detection and prevalence of M1UK 
lineage strains in Japan, especially in the Kanto region 
around Tokyo, and the correlation between the rise in 
GAS-caused STSS cases and the increase M1UK bacte-
ria isolation rates is concerning. The rising incidence 
of STSS, characterized by a high mortality rate and 
requiring prompt treatment for invasive GAS infec-
tions, raises critical public health concerns.

In conclusion, the resurgence of STSS and GAS 
pharyngitis in Japan after relaxation of COVID-19 re-
strictions highlights the need for continuous surveil-
lance and public health preparedness. The increasing 
detection of the S. pyogenes M1UK lineage emphasizes 
the importance of genetic monitoring and targeted 
interventions to prevent its spread. Effective infec-
tion control strategies, heightened awareness among 
healthcare professionals, and public health education 
are essential to address severe infections in the post-
pandemic era (10).
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Figure 2. Prevalence of 
Streptococcus pyogenes M1 
strains in study of emerging 
trends in streptococcal toxic 
shock syndrome, Japan. 
M1UK lineage within emm1 
genotype strains detected in 
Japan during 2018–2024 is 
indicated. Detection rate of 
the M1UK lineage increased 
after COVID-19 quarantine 
measures were lifted in 
the 19th week of 2023 and 
was higher in 2024 than at 
corresponding periods in 
2023. *Data for 2023 through 
November 30. †Data for 2024 
data through June 19.

https://doi.org/10.1016/S1473-3099(19)30446-3
http://www.cdc.gov/eid


pyogenes M1 infections with close evolutionary genetic  
relationship, Iceland and Scotland, 2022 to 2023. Euro  
Surveill. 2024;29:2400129. https://doi.org/10.2807/ 
1560-7917.ES.2024.29.13.2400129

  3. Li Y, Rivers J, Mathis S, Li Z, Chochua S, Metcalf BJ, et al. 
Expansion of invasive group A Streptococcus M1UK lineage in 
active bacterial core surveillance, United States, 2019–2021. 
Emerg Infect Dis. 2023;29:2116–20. https://doi.org/10.3201/
eid2910.230675

  4. Vesty A, Ren X, Sharma P, Lorenz N, Proft T, Hardaker A,  
et al. The emergence and impact of the M1UK lineage  
on invasive group A Streptococcus disease in Aotearoa  
New Zealand. Open Forum Infect Dis. 2024;11:ofae457.  
https://doi.org/10.1093/ofid/ofae457

  5. National Institute of Infectious Diseases of Japan. List of 
outbreak trends surveyed by year (total number of cases); 
category 5 infectious diseases (all cases) [in Japanese]. 2023 
[cited 2024 Dec 28]. https://www.niid.go.jp/niid/ja/
ydata/11530-report-ja2021-30.html

  6. National Institute of Infectious Diseases of Japan. List of  
infectious disease outbreak trend surveys by year (fixed-
point monitoring); category 5 infectious diseases (fixed  
point) [in Japanese]. 2023 [cited 2024 Dec 28]. https://www.
niid.go.jp/niid/ja/ydata/11532-report-jb2021.html

  7. National Institute of Infectious Diseases of Japan. Infectious 
diseases weekly reports, week 50, 2024 [in Japanese]. 2024 
[cited 2024 Dec 28]. https://www.niid.go.jp/niid/images/
idsc/idwr/IDWR2024/idwr2024-50.pdf

  8. National Institute of Infectious Diseases of Japan. Increase  
in fulminant hemolytic streptococcal infections in Japan  
(as of June 2024) [in Japanese]. 2024 [cited 2024 Dec 28]. 
https://www.niid.go.jp/niid/ja/tsls-m/2655-cepr/ 
12718-stss-2024-06.html

  9. National Institute of Infectious Diseases of Japan. Increase  
in the number of reports of fulminant hemolytic  
streptococcal infections caused by group A hemolytic  
Streptococcus, mainly under the age of 50 (as of December  
17, 2023) [in Japanese]. 2024 [cited 2024 Dec 28].  
https://www.niid.go.jp/niid/ja/group-a-streptococcus-m/
group-a-streptococcus-iasrs/12461-528p01.html

10. Fourre N, Zimmermann V, Senn L, Aruanno M, Guery B,  
Papadimitriou-Olivgeris M. Predictors of mortality of 
streptococcal bacteremia and the role of infectious diseases 
consultation: a retrospective cohort study. Clin Infect Dis. 
2024;78:1544–50. https://doi.org/10.1093/cid/ciae168

Address for correspondence: Mugen Ujiie, Disease Control 
and Prevention Center, National Center for Global Health and 
Medicine, 1-21-1 Toyama, Shinjuku, Tokyo 162-8655, Japan;  
email: mgujiie@hosp.ncgm.go.jp

Increased Recognition  
of Human Anaplasmosis,  
Ontario, Canada, 2021

Cathy Dai, David Good, Andreea Slatculescu, 
Manisha A. Kulkarni, T. Hugh Guan, Evan Wilson, 
Siddhartha Srivastava
Author affiliation: Queen’s University, Kingston, Ontario, Canada 
(C. Dai, D. Good, E. Wilson, S. Srivastava); Kingston Health  
Sciences Center, Kingston (C. Dai, D. Good, E. Wilson,  
S. Srivastava); University of Ottawa School of Epidemiology and 
Public Health, Ottawa, Ontario (A. Slatculescu, M.A. Kulkarni); 
Kingston, Frontenac, and Lennox & Addington Public Health, 
Kingston, Ontario (T.H. Guan)

DOI: http://doi.org/10.3201/eid3104.231435

Human granulocytic anaplasmosis (HGA) is a 
tickborne infection caused by the intracellular, 

gram-negative bacteria Anaplasma phagocytophilium 
(1). The infection is transmitted to people via bites 
from infected blacklegged ticks (Ixodes scapularis) (1). 
HGA has been historically limited to the northeast-
ern and upper midwestern portions of the United 
States (2). However, factors such as climate change 
(3,4) and the spread of ticks via migratory birds from 
the United States to Canada (5) have contributed to 
the northward spread of the range of blacklegged tick 
populations at an estimated rate of 33–55 km/year (4). 
Reports of anaplasmosis in Canada emerged in 2009 
(6), and the first locally acquired case was reported in 
eastern Ontario in 2018 (7). We describe a cluster of 
16 probable anaplasmosis cases requiring admission 
to an academic hospital in eastern Ontario, Canada, 
during June–August 2021.

At the time of our study, anaplasmosis was not a 
reportable disease of public health concern in Ontario. 
It became reportable in 2023. We identified cases using 
data abstraction from electronic health records. We 
flagged adults >18 years of age who visited a tertiary 
care hospital in eastern Ontario and whose records 
showed hematopathologist-reported inclusions on 
peripheral blood smears. We performed manual ab-
straction and verification and collected demographic 
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Human granulocytic anaplasmosis is a tickborne infec-
tion characterized by fever, thrombocytopenia, leukope-
nia, transaminitis, or a combination of those. Treatment 
must be prompt and appropriately targeted to prevent 
clinical decompensation. We discuss an unusual cluster 
of 16 probable cases in Ontario, Canada, during June–
August 2021.
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