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Botulism: Disease caused by botulinum neurotoxins X
effecting humans and animals (mammals, birds, fish)
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Botulinum neurotoxins, X
a diverse group of 8 serotypes and > 40 subtypes
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30 to 62% identity at amino acid levels
Clostridium tetani TeNT

» > 40 subtypes and mosaic forms
» Up to 36% differences at aa level
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Botulinum neurotoxins, X
a diverse group of 8 serotypes and > 40 subtypes
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All sero- und subtypes have to be reliably detected
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Methods used for botulinum detection
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Challenges: * Extreme low concentrations in clinical samples (fM, low pg/mL)

* Variety of molecules!

» Different matrices (clinical, food, household items, feed, animals, environmental)
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Description of cases in two unrelated households in Lower Saxony X
April 2024 May 2024 June 2024
Tl Te T Te T T [T T T To T T T T T T T T T T [ T T [T T o T T T T T T T T [T [ [ [ [ o T Jo T T T T T T T T T T [ T T T o [ T T T T T T o [ o [ [ T o [ [ [ [ [ [ o [ T

C: consumed; O: disease onset; H: hospitaliz

Case “BS”

* Patient with Eastern European background
* hospitalized 2 June (suspected GBS)
* suspected botulism 16 June
* Blood + stool + food (mushrooms) received 17 June
* Food (mushrooms) positive for BoNT/A: 18 June
however: initial stool + serum: negative
* New blood + stool received 21 June
>> stool positive for bont/A (24 May)
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Description of cases in two unrelated households in Lower Saxony X
April 2024 May 2024 June 2024

03.04.2025

C: consumed; O: disease onset; H: hospitalized; N: notification of laboratory confirmation; D: discharged; B: blood/serum, S: stool, F: fish sample arrived; hospitalized

Case “H” Case “BS”
* Patient with Eastern European background * Patient with Eastern European background
* hospitalized 23 April (suspected Myasthenia gravis) * hospitalized 2 June (suspected GBS)
* Suspected botulism: 7 May * suspected botulism 16 June
* Blood + stool received 8 May * Blood + stool + food (mushrooms) received 17 June
* Stool positive for bont/A (10 May) * Food (mushrooms) positive for BONT/A: 18 June '

* Food items collected from household 17 May

however: initial stool + serum: negative
New blood + stool received 21 June
>> stool positive for bont/A (24 May)

Tomatoes: bont/A positive, but BONT/A negative
>> not the source of the botulism

Patient had consumed the same mushrooms!
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Description of cases in two unrelated households in Lower Saxony X

April 2024

May 2024

June 2024
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BS e
C: consumed; O: disease onset; H: hospitalized; N: notification of laboratory confirmation; D: discharged; B: blood/serum, S: s ‘sample arrived; hospitalized
Case “H” MBA Endopep-SIA ELISA Cultivation
+ PCR
Serum (d2) BoNT/A pos BoNT/A pos BoNT/A pos
Feces bont/A pos
Food, different items Likely not
- Tomatoes in brine negative bont/A pos | the source
- Mushrooms not suppl. (no toxin)

‘ 03.04.2025

Case “BS”

Serum (=14 d) negative BoNT/A +/- negative

Feces bont/A pos

Food

- mushrooms BoNT/A pos BoNT/A pos | bont/A pos | Source identified!
(unopened jar)
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Food analysis X

Case “BS”: unopened glass jar from household was positive for bont/A and BoNT/A
>> Official food recall and collection of additional glasses of mushrooms from supermarkets

>> Different pickled mushrooms from a Russian producer were imported by a German distributor
specialized in Eastern European foods

Same producer

12/15 positive 4/4 negative 1/1 negative 4/4 negative 2/2 negative
12/12 from distributor
3/3 from local supermarket https://www.lebensmittelwarnung.de/____lebensmittelwarnung.de/Meldungen/2024/06

_Juni/240626_17 BW _Eingelegte_Pilze/240626_17 BW _Eingelegte_Pilze.html
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Food analysis X

Case “BS”: unopened glass jar from household was positive for bont/A and BoNT/A
>> Official food recall and collection of additional glasses of mushrooms from supermarkets

>> Different pickled mushrooms from a Russian producer were imported by a German distributor
specialized in Eastern European foods

Same producer

12/15 positive 4/4 negative 1/1 negative 4/4 negative 2/2 negative

Case “H” confirmed to have consumed same mushrooms as case “BS” (no left-overs, glass jar washed, see photo)
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Additional information X
Recall of contaminated mushrooms “milk-white brittlegill” (p3yau), Russula delica
produced by a company from Altai Krai o -
25 March 2024: product warning in Russia due to two botulism cases s
in Irkutsk involving the same producer from Altai Krai s "__ Altai Krai —
2P S , Irkutsk
IRK ru HosocTu CraTou Apuwa ®aro Morona Typuam “&T Q ""' m...,.... AR p \qulum. ®
PocnoTtpebHaa3op Ha AnTae nposepuT npoussoanTens rpubos nocne cny4yaes '”"k‘?‘ m- . . S
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Russian news
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Additional information X
Recall of contaminated mushrooms “milk-white brittlegill” (p3yau), Russula delica
produced by a company from Altai Krai o -
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* Very similar glass jars
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* Criminal investigation was filed
against the German distributor for
“negligence and serious personal
injuries”

Russian news Germany
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Molecular analysis of BONT/A2 sequences in the isolates X

BoNT/A2 identity (aa)

® A2 CDC2171 Puerto Rico

98.00%

® A2 Maurtius

® A2 Mascarpone Italy 99.54%

A2 SUDB34A Argentinia

——1 99.77%
A2F5 CDC54079 Argentinia

A2 136.06 France 99.85%

A2 Friedrichshain Germany

A2 FRI Honey USA 99.92%

A2 Kyoto F Japan
A2 AM1051 Australia

24-283-01 H feces

24-283-03 Hfeces

i 5 isolates from two patients
S 3 isolates from mushrooms
1 isolate from tomatoes
Total: 9 isolates (all A2)

24-433-01 BS feces

24-417-03 BS mushrooms

24-417-02 BS mushrooms

24-417-01 BS mushrooms
UPMGA tree S mushroom

W 24-416-03 BS feces
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Molecular analysis of BONT/A2 sequences in the isolates X

BoNT/A2 identity (aa)

¢ A2 CDC2171 Puerto Rico

' 98.00%

® A2 Mauritius

® A2 Mascarpone Italy 99.54%

- I A2 SUDG34A Argentinia 99.77%
A2F5 CDC54079 Argentinia
A2 136.06 France 99.85%
A2 Friedrichshain Germany
A2 FRI Honey USA 99.92%
A2 Kyoto F Japan
AZNMIOSY Auskala Identical sequence submitted Nov 2021
from the State Research Center for Applied

i i Biotechnology and Microbiology, Moscow
24-283-03 H feces
SEEREER 5 isolates from two patients

24-293-01 Htomatoes

3 isolates from mushrooms
1 isolate from tomatoes
Total: 9 isolates (all A2)

24-433-01 BS feces

24-417-03 BS mushrooms

24-417-02 BS mushrooms

UPMGA tree 24-417-01 BS mushrooms

W 24-416-03 BS feces
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Molecular analysis of BONT/A2 sequences in the isolates

BoNT/A2 identity (aa)

A2 CDC2171 Puerto Rico

?
‘ A2 Mauritius

An

UPMGA tree

03.04.2025

® A2 Mascarpone Italy
A2 SUOGB34A Argentinia
A2F5 CDC54079 Argentinia
—® A2 136.06 France
A2 Friedrichshain Germany

A2 FRIHoney USA
A2 Kyoto F Japan
A2 AM1051 Australia

24-283-01 Hfeces

24-283-03 Hfeces

24-416-02 BS feces
24-293-01 Htomatoes

24-433-01 BS feces

24-417-03 BS mushrooms
24-417-02 BS mushrooms
24-417-01 BS mushrooms

24-416-03 BS feces

98.00%
99.54%

99.77%

99.85%

99.92%

A2 SCPM-0-B-3537 Russia
2428301 Hfeces
24-283-03 H faces

24-416-02 85 faces
24-416-03 85 feces
24.417.01 BS mushrooms
24.417.02 8S mushrocms
24417-03 BS mushrooms
24.433.01 B feces

42 AI10S1 Australia

A2 Kyoto F Japan

42 FRI Honay USA

A2 136 08 France

A2 Frisgrichshain Germany
A2 CDC54079 Argantinia
A2 5U0S34A Argentinia

A2 CDC2171 Puerto Rico

Conservation
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TRGYMYLKGP
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IRGYMYLKGP
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IRGYMY LGS
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IRGYMYLKGP
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EYRLATNASQ
EYRLATNASQ
EYRLATNASQ
EYRLATNASQ
EYRLATNASQ
EYRLATNASQ
EYRLATNASQO
EYRLATNASQ
EYRLATNASQ
EYRLATNASC

WLTTLT TN ]

FRYLQTD

=E=
—

PHMLNLFOP

NKYVOVNNTG

HVLKGP

RGSVVTTNIY

LT lllR"G” T

LNSTLHGTK

l

FRTAY

il

|
EDNIY

[ ]
MOR

VY INVVVRN

EFRLATASE

1 amino acid exchange (E->K) compared to A2 Kyoto F
at position 1156 in the heavy chain
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Very rare: Commercial food as source of food-borne botulism X

Food used after best-by-date
or after temperature abuse

Rainbow trout 2000 (1 case)

Rainbow trout 2016 (2 cases) E1/E3
Rainbow trout 2023 (1 cases)

Herring 2023 (1 case)

Nov 18th, 2024

‘Real’ outbreaks with contaminated commercial products

Dried roach 2016
(7 cases), E1+E3
Source: NL or LV

Hendrickx et al.
Frontiers Public Health 2023

Almond coconut cream 2021

(2 cases), A2

Source: DE?
Mushrooms 2024
(2 cases), A2
RUS
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Some lessons learned — food items X

* “Russian mushrooms” are a niche product on the German market
* Unknown production process (batch size, incubation, etc.)
* Unknown quality control for food items with limited production size; “artisanal food product”

* Products with long slf-life: Cases can occur over an extended period

* 3/3 glass jars from one supermarket -> all negative
This questions the batch labelling (no lot number)
» 12/12 glass jars from the German distributor -> all positive

* Same strain (so far) from two unrelated patients and different glasses of mushrooms indicates contamination
of a single batch
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Some lessons learned — public health aspects X

Botulism patients are often suspected for other neurological diseases delaying diagnosis (14 d in this outbreak)
* “Window of opportunity” to corroborate clinical diagnosis in the lab:
* serum (days) versus stool (weeks)
* Food items can be cross-contaminated within the household (e.g. via cutlery) and mislead investigation
* Food source should contain toxin and organism (intoxication)
« Cases can sometimes be identified as connected only retrospectively due to missing information / material

* Cooperation with local health authorities necessary
* Political crisis situations imply health risks

* Ukraine war impacts exchange of information between RUS and EU

* EU was not notified on the Russian foodborne botulism outbreak due to mushrooms (March 2024)
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Thank you!
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