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Botulinum Toxin

Produced by bacteria —
Clostridia botulinum

Most toxic substance
known

LD50 1-10ng/kg

>1000X more toxic than
VX (nerve gas)

>1000000 cyanide

1gm kills 1 million people




Action

e Medical denervation of
muscle

* Block Ach release

Hypotonia
(decreased
muscle tone)
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Botulinum toxin
Metalloprotease + Trojan horse
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Clinical Types

Food

Wound

Intestinal - Infant
Inhalational
latrogenic

Botulism

e Toxin subtype

e A 2>H

e AB,E,FH affected
human



Incidence (US)

110 cases / year in U.S.

Infant botulism 72%

— Ingestion of spores found in honey in <6/12 infant
— Constipation, poor feeding, \ suckling and crying, floppy

Wound 23%

— Direct contact of open wound, injection drug user

Food borne 5%
— Onset : 2hr — 8 days, average 12-72 hr
— Abdo cramp, N, V, D then paralysis


簡報者
簡報註解
Spores no penetrated intact skin


History of food Botulism

900s: typical poisoning by certain
food
1793: blood sausages — Germany

1897: Botulinum bacillus first
identified

1910: A & B Types toxins

1936: Type E isolated from
smoked fish

1958: FriE ZZ A & /RIR - A
2006: Thailand - 163 cases

2013: Type H from stool sample
of infant botulism

Endemicin China, US, Alaska and
Northern Europe
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BONT

1930s C. botulinum tested by
Unit 731 in Manchuria

WW Il First weaponization
test of the toxin by US Army

1990s 15000L concentrated
BoTx in Irag. At least 10000L
in missiles and bombs

1990-1995 at least 3
ineffective attacks by Aum
Shinrikyo in Tokyo

-l ',UNII 731




Therapeutic use

1973 Injected to monkey eye

1977 First human case for
strabismus

1992 1%t report for wrinkle

After 2000 widespread
cosmetic use

Therapeutic use

— Spastic conditions — skeletal
and smooth muscles

— Excessive sweating
— Pain conditions: Migraine
— Zoster ....
2016 Outbreak of iatrogenic

botulism in China including
Hong Kong




Registered BONT in HK
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Therapeutic and Lethal dose

e Usual cosmetic use (nroduction

Pharmaceutical grade botulinum toxin type A is being used for cosmetic and

< OO 400l ' therapeutic purposes. It 1s produced from culture of Clostridium Botulinum.
2 -
Registered pharmaceutical preparations in Hong Kong are:

Trade name | Dosage per vial

Botox 100u or 200u

BTXA 50u or 100u (marketed with the name Lanrox and Prosigne in other regions)
Dysport 500u (125u and 300u preparations available in other regions)

Siax 100u (marketed with name Newronox, with 50 and 200u preparations

available in other regions)

Xeomin 50 or 100u

e Estimated human lethal
dose by injection
— 2,500 - 3,000U
— Inhalation (X10)
— Oral exposure (X500)



Registered BONT in HK
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Clinical Use

L] L]
e Cl | effect
Inical erects niiucin
Pharmaceutical grade botulinum toxin type A is being used for cosmetic and
- Onset 2-3 days therapeutic purposes. It is produced from culture of Clostridium Botulinum.

Registered pharmaceutical preparations in Hong Kong are:

- Pea k 10' 2 1 Trade name | Dosage per vial

Botox 100u or 200u

d ays BTXA 50u or 100u (marketed with the name Lantox and Prosigne in other regions)

Dysport 500u (125u and 300u preparations available in other regions)

— Duration 8 —_— 12 Wee ks Siax 100u (marketed with name Newronox, with 50 and 200u preparations

available in other regions)

Xeomin 50 or 100u

e Spastic conditions: usual
ceiling dose: 1000U but
higher dose may be used

e Cosmetic injection: usually
<200-400U



Cosmetic Injection — Good/Bad/Ugly




Adverse cosmetic outcome

]

e Blepharoptosis,
eyebrow ptosis, non-
allergic eyelid edema,
spook’s / evil eye brow,
diplopia ectropion



Common ADR (1-10%)

Headache 0%

Fatigue —

Ptosis 3 ]| =Pacebo
. = 10% 1

Weakness at site of

i nj e Ct i O n e * g * d iffi C u |ty 0% AAny Adverse Focal Headache Ptosis Back or neck Injection site Other

chewin g T e

. . Naumann M 2004, Safety of botulinum toxin type
M |g rat | O n Effe Ct : A: a systematic review and meta-analysis

blurred vision, diplopia,
dysphagia, dysphonia,
dry mouth, weak grip



Therapeutic Use

Higher dose higher risk

<1000U or 20U/kg (Botox)
recommended

Units not really standardized
Botox 100U ~ Dysport 500U
US (mouse) unit > UK??

Tolerance effect may limit to
one brand but not the other

Be careful when change of
brand same dose may cause
excessive weakness




Systemic weakness

Injections for

(primary Prior years of Muscles injected  Distribution of Omnset

Agel sex diagnosis) injections ltotal dose weakness [duration

Our patients:

45/F Cervical dystonia 5 scm, spleni, Generalised UL=LL 1 week

/650 U/Dys dysphagia /6 months

57/F Arm dystonia 2.5 L arm Generalised UL>LL 2 weeks
(symptomatic /900 U/Dys /3 months
hemidystonia)

32/F Leg dystonia 2.5 L foot Generalised UL>LL 1 week
(symptomatic /600/Dys dysphagia /3 months
hemidystonia)

Reported cases (Bakheit et al*)

67/F Spasticity (MS) nil L leg Generalised LI.>UL 4 days

Ixinjection /250 U/Dys dysphagia ptosis /4 weeks

34/F Torticollis 5 scm, splenius Generalised proximal 3 weeks

(MSA) /250 U/Dys dysphagia /4 months

Bakheit AM 1997
Bhatia KP 1999

Progressive
generalized
weakness

Happened
despite
received same
dose in
repeated
Injections

Get into blood
stream?



Systemic weakness — latrogenic
botulism

Occurred rarely

Death reported in
children

One outbreak
reported in US after
black-marketed
undiluted BoNT

used
Ventilated x 2 year
Weakness >5 years

I BRIEF REPORT

Botulism in 4 Adults Following Cosmetic
Injections With an Unlicensed, Highly
Concentrated Botulinum Preparation

Danicl 8. Chertow, MDD, MPH
Father T. Tan, MBBS, MPI
Susan F. Maslanka, PhD)
Joann Schulie -, DO, MPH

Context Botullsm is a potentially lethal paralytic disease caused primarily by toxins
of the b

Fady A. Bresnitz, MD, MS se-patie

Richard S. Weisman, | 1 onum e

Jeflrey Bernstein, MI f_J.:l:;fl._; cases of latropenic botulk
even M. Marcus, MDD Design, Setting, and Patlents (

Savita Kumar, MD, MSPH Maln

Jean Malecki, MDD, MPII
Jeremy Sobel, MD, MPII
Christopher R. Braden, M)




latrogenic Botulism outbreak
2016
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24 May 2016 -1 case in Hong Kong

F/47 on 24/5/2016

D5 after 250 unit “Botox”
into both calves

In friend’s beauty centre in
S7

Progressive weakness since
D1

Dizziness

Weakness , mild ptosis,
dysphagia and SOB

FVC=1.2-1.4L

15000IU (20ml) Trivalent
Botulinum antitoxin given

Subjective improvement
DAMA 27/5/2016
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DH: 15t PR and Letter to Doctor
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2nd case

F/41

Botox injection in Shenzhen

— Forehead, neck, cheek, periorbital area on 9/5/2016
Symptoms onset on 10/5/2016

— Neck muscle weakness and dysphagia

— Static over 3 weeks

Presented on 29/5

— Antitoxin not recommended

— Observe and R/O other causes

D/Con 3/6



Progress

Observation and supportive measures

Power of 4 limbs remained 5/5

Neck power slowly improving, flexion 3-4/5, extension 4
No facial asymmetry

NCS and RST not suggestive of MG

Discharged on 3/6/2016



Response by HATS

® _POISONING ALERT 'E==m| ° Increase the stock-level

sxeas - of anti-botulinum anti-
§  Eosiisevaner toxin to 12 vials

botulinum toxin injection
e Each $37500

Case 4 ladies developed iatrogenic botulism after injection of botuli-
num toxin (BTX) for cosmetic procedures in Shenzhen. 2 patients re-
ceived injection to their calves presented with lower limb weakness,
dysphagia and shortness of breath. The other two received injections
to face and neck developed facial palsy, neck weakness and dyspha-
gia. Botulinum antitoxin and ICU care was required in 1 of the pa-
tients.




Case 4

F/21 ° o) AR T |
Bought discounted coupon b _ ') _/‘_/&-r;_zflﬂﬂ
through WeChat in SZ ~_—

22/5 Calf Injection in SZ

24/5 Flu-like + difficulty
swallowing

Subjective weakness face,
neck and limbs

Static x 1/52
Presented 1/6/2016
Diplopia =2 left

FVC 1.98-2.46L
Anti-toxin?




M #MF 510970037
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Image of the alleged BoTx injected
sent to patient by the beauty centre

Transferred to PTC for clinical observation
Improving symptoms
Anti-toxin not needed



Outbreak of latrogenic Botulism- 2016

presenetation

“ 47 20/5/2016  calf 24/5/2016 +ve
“ 47 9/5/2016 face 29/5/2016 -ve
21  22/5/2016  calf 1/6/2016 -ve

“ 21 23/5/2016  calf 9/6/2016 +ve

“ 41 24/5/2016  face 2/6/2016 -ve

38 20/05/2016 face 21/6/2016 -ve
220/6/2016

“ 33 late may upper limbs 21/6/2016 -ve

_ 42  8/7/2016 calf 19/7/2016 +ve

“ 38 4/7/2016 face 19/7/2016 -ve

“ 46 20/7/2016  face 3/8/2016 -ve

‘ 22 Early calves 26/4/2016 -ve
April/2016

- 32  8-13/2/2017 calves 20/2/2017 -ve

e 12 cases in Hong Kong recorded by HKPIC



Case No 9

D11 after 300U injection to calves in China for
RMB5000

Blurring of vision, progressive UL weakness
Walk OK but cannot rise from squatting position
3/5UL;5-/5LL

PFR : 220-280 L/min



Progress

. .
IVI 50ml trivalent ;
Botulinum antitoxin Y e
(Equine)

Static condition

D/C 48 hrs after
presentation

UL 2/5 power

Cannot comb, brush
teeth, feed.




Progress

e FU Day 28 post-
Injection — can raise UL
now, blurring of vision
persisted

D30 (re-presented for
fever 39°C, urticarial
rash and myalgia

e CRP 24, WCC9.7, -ve
sepsis workup

?m



Serum Sickness

Rapid resolution of
symptoms with Anti-
histamine, NSAID and
steroid

Defaulted FU

Type lll hypersensitivity

Immune complex
mediated

Onset 7 (5-24days)
Fever + skin + arthralgia
bronchospasm

Hypertension,
neurological

Anti-allergy treatment
Plasmapheresis ?



Hypersensitivity reactions associated with botulinal antitoxin

American Journal of Medicine. 69(4):567-70, 1980 Oct

11-year period (1967 through 1977)

CDC monitored reactions of hypersensitivity to
antitoxin of equine origin.

9.0 % (24/268) — hypersensitivity reactions

(5.3 % - acute and 3.7 % - delay reaction to a skin test or therapeutic dose)
Non-fatal reaction

Probably not Fab?



First large scale outbreak of latrogenic
botulism

2016 China
n most large cities
Hong Kong 2016 -2017 12 cases

Likely due to lllicit product with variable BONT
concentration
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Injection¥ ] [AJ&% on social media
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Warning to Public
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5/8/2016 CCTV Report
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Likely cause

Illicit BONT
containing product

Unstable N ~
) MRERANGIBASEL  FEELTAT

concentration s |

resulting in o comsassae

overdose |

Poor technique

Black market of
BONT exists!




11th case

F/21 admitted on 26" April for progressive
weakness

Rx as generalized myasthenia gravis with
iImprovement

Self-cessation of all drugs in July and well

In September she gave the Hx of BoNT
injection to calves in April in SZ

Actually the last was the first case in 2016 !



Mx of latrogenic Botulism

* Clinical features
— Systemic upset — headache, flu-like, postural symptoms
— Dry mouth, blurred vision
— Descending paralysis
— Onset 24-48 hrs after injection
— Progress and plateau after 1 week
— Improved after months

— Relies on Hx

— DDx Guillain—Barré syndrome syndrome esp Miller-Fisher variant, Myasthenia,
Gelsemium poisoning etc.

— NCS & EMG show motor denervation without slowing in nerve conduction or
myoapthy, may help to R/O other causes but not specific

— No diagnostic test available

— Supportive

— Consider anti-toxin if progressive weakness particularly if swallowing and breathing
affected



Round up

BoTN is the most toxic substance

Big therapeutic value but also an extremely lethal
bioweapon

BoTN overdose as a DDx for progressive
descending weakness

Call HKPIC in case of suspected botulism



7 Hong Kong Q’D

Poison Information Centre

82772 2211

(24 HOUR SERVICE)
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