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= Toxicology

= Epidemiology of colchicine poisoning
(Europe & U.S.)

® Colchicine poisoning by pharmaceutical
colchicine and by plants.

= Clinical presentation
® Prognosis and outcome
= Management
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the Glory Lily (Gloriosa Hco
superba).

Colchicum autumnale

Glorioasa superba
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psoriasis, Behcet's disease, scleroderma, amyloidosis, and
other inflammatory or proliferal diseases.

Colchicine is a drug with excellent effect in acute attacks of
gout: It provides relief within 30-60 minutes.

But: It has an extremely narrow therapeutic window.

EFFICACY ‘ TOXICITY
Goodman & Gilman's 2006
Dollery C. 1991
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Today tendency towards lower dosages.

" Toxicity: 0.5 mg/kg severe toxicity
>0.8 mg/kg fatal
= Safety recommendations:
1) Single i.v. dose 2-3 mg (not to be exceeded)
maximum 4-5 mg
2) Interval: No other colchicine for 7 days !
3) Dose reduction on hepatic or renal failure
4) Severe hepatic diseases or renal failure (renal clearance
< 10 mL/min.) are absolute contraindications.

acute gouty arthritis

Wallace SL, Singer JZ. J Rheumatol 1988, 15: 495-9.
Moreland LW, Ball GV. Arthritis Rheumatism 1991; 34: 782-6.
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V4 = 2 L/kg; protein binding: 30-50%
plasma t,, = 10 to 60 min. (after intravenous administration)
elimination halflife = 10 to 60 hours (from leucocytes)
Concentrated in leucocytes; kidneys, liver, spleen, gut.
Metabolism: hepatic (CYP3A4), various metabolites;
Inhibition of CYP3A4 and p-glycoprotein increases toxicity.
Excretion: 20% unchanged renally, 5-50% biliary.
Breast milk: + + (corresp. to plasma conc.)
Crosses the placenta Rochdi Mt Hum Exper Toxol 1692. 11510,
Troger U et al. BMJ 2005; 331: 613
Guillonneau M et al. Eur J Obstet Gynecol 1995
Milunsky JM et al. J Pediatr 1991

Amoura Z et al. J Rheumatol 1994
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= 3 forms:
= actin filaments
® intermediary filaments :
® microtubules
® functions:
® mechanical support 4
= organelle position ¥ &

oskeleton

. . actn
= directs cell expansion
microfilaments

hitp:/Avww2.medaniel.edu
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= Cellular polarity

= Cellular motility
= organelles
® proteins
= ciliae and flagellae

= cell migration A e
= Cellular transport Q_ﬁ
= Phagocytosis -wE_
= Mitosis

2 Tox! o
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Rat aortic smooth muscle cells stained with anti-tubulin

antibody

Dustin P. Microtubules, 1978
hitp://dept. kent.edu
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Microtubule formation is
is extremely dynamic
(halflife = 10 min.)

Mcrotbule
Ipha tubulin
betatubulin
g |

Colchicine blocks
assembly of tubu-|
line heterodimers

http:/Awww.cytochemistry.net
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ocking of mitosis
reduction of neutrophil migration
decreased chemotaxis, adhesion and
phagocytosis of leucocytes

negative inotropic effect

(decrease in sarcoplasmatic reticulum function and decrease in
calcium myofilament sensitivity)

neurotoxicity (impaired axonal transport and
vesicle release)
Conaghan PG, Day RO. Drug Saf 1994

Mery P etal. Intensiv Care Med 1994
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® intentional ingestion (suicide attempts),
using tablets or plants

= confusion with edible plants
(wild garlic, A. ursinum; G. superba tubers)

" therapeutic errors
- inadequately high doses
- treatment duration (failure to stop)

= jllicit drug adulteration

Gossweiler B, Schweiz Rdschau Med Praxis 1985; 74: 1443-9
Oztekin A. Ann Pharmaceut Fran 1994; 52: 260-5
Nagaratnam N et al. Trop Geogr Med 1973; 25: 15-7

g Tox Baldwin LR et al. Drug Saf 1990; 5: 305-12
| 12
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atalities have been
reported

= exposure usually is acci-
dental

= confusion of wild garlic
with meadow saffron
= 30-85 g leaves may be
fatal (0.07-0.2% colchi-
cine) Allium

ursinum

Borron S et al. Hum Exp Toxicol 1996
Swiss Toxicological Information Centre 13

Centres listed in the EAPCCT Poisons Centre
Directory (80 PCs in 33 countries) in October
2004, reminder in April 2005.

= asking for
= the number of human cases of colchicine
poisoning 1999 to 2003

= the number of fatal human cases
= the number of cases due to C. autumnale ingestion
= No investigation on individual cases

Kupferschmidt H, Campbell A. Clin Tox 2005; 43: 399
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average per PC 16 1-79 e atal cases, 10 were reportedly due to
Countries responding 20 61% Colchicum autumnale ingestion (31%).
Total cases (5 years) 547
Fatal cases 32 5.8%
C. autumnale 134 24%
U.K. Toxbase accesses *) 265
tablets 227 86%
Colchicum 38 14%
) not known if case-related or general information only
_g TD)(! Swiss Toxicological Information Centre 15 _g TD)(! Swiss Toxicological Information Centre 16
Finland).
= Approx. 25% of them are due to C. autumnale
ingestion.
= Fatality rate 5-6%, higher in plant ingestion.
= If extrapolated to all Poisons Centres (incl.
those not having responded), the total number
of cases may vary between 100 and 200 per
10092000 z00n 2002 2008 year with an annual number of 6-12 fatal cases
_g TD)(! Swiss Toxicological Information Centre 7 _g TD)(! Swiss Toxicological Information Centre 18




" No detailed clinical data available.

® Variation in data retrieval and data recording in
the individual countries and Poisons Centres
which have participated.

= Extrapolation to entire Europe not reliable.
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2000 159 21 180
2001 195 25 220
2002 235 12 247
2003 231 11 242
2004 310 22 332
2005 312 8 320
Total 1588 123 1711
Average 226.9 17.6 2444
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6-19 155 22.1
>19 1087 155.3

® Reason of exposure

unintentional 1045 166.3

intentional 317 45.6

other 3 0.4

ADR 214 30.9
3 Tox‘ Swiss Toxicological Information Centre

21

3 Tox‘

minor
moderate
major
death
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40.4
26.9
7.3
5.3

1999 2000 2001 2002 2003 2004 2005
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autumnale ingestion.

Tablets 374 (82%) | 142 (92%) | 1062 (98%)
Plant 84 (18%) | 13(8%) | 25(2%)
TOTAL 458 155 1087
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ases / million population b
0.017

Fatalities / million population
1 estimate from assumption 150 cases, 10 fatalities

- ULS,
Population served by PCs (mio) 284
Cases / million population 0.86
Fatalities / million population 0.019

http://epp.eurostat.ec.europa.eu
TESS Annual Reports 1999-2005
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" Phase 2 (24 to 36 hours)
multiple organ failure. Leucocytosis followed by pancyto-
penia; sepsis. Hepatic, respiratory, renal and circulatory
failure, metabolic acidosis, rhabdomyolysis, DIC. Peri-
pheral and central nervous system symptoms (mental
status changes, sedation, delirium, seizures, coma;
paralysis). Death from cardiovascular collapse.

" Phase 3 (day 6-14)
Recovery, rebound leucocytosis, reversible alopecia.

Sauder P et al. Hum Toxicol 1983; 2: 169-73
Putterman C et al. Sem Arthritis Rheum 1991; 21: 143-55
Stern N et al. Schweiz Rdschau Med Praxis 1997; 86: 952-6
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>0.9 mg/kg invariably fatal
reported fatalities from 7 to 60 mg

toxic blood concentrations >5 pg/L

= prothrombin time (lowest in first 3 days)
= WBC (highest in first 3 days)

= onset of cardiogenic shock (within 72 hours)

Baud FJ et al. Ann Emerg Med 1995
Bismuth C et al. J Toxicol Clin Exper 1986; 6: 33-8
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= |ntensive supportive care
Fluid and electrolyte replacement
Ventilatory and vasopressor support
Blood and coagulation products
Antibiotic treatment

" Filgrastim (G-CSF)

" Immunotherapy with anti-colchicine antibodies
(experimental; not available)

5 pg/kg/day.

Bismuth C. Acta Clin Belg 1990; 45 suppl.13: 20-8
Katz R et al. Ann Pharmacother 1992; 26: 1087-8
Critchley JAHJ et al. Hum Exper Toxicol 1997; 16: 229-32
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poisoning.

= Redistribution from intracellular, with increase of
plasma colchicine concentration, free colchicine
undetectable.

= Rapid clinical improvement.
480 mg colchicine-specific Fab for 60 mg colchicine (0.96 mg/kg)

= Not commercially available, but highly desirable.

Sabouraud AE et al. J Pharmacol Exp Ther 1992; 260: 1214-9
Baud FJ et al. NEJM 1995; 332: 642-5
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gastrointestinal symptoms occur ?

No, particularly not in intravenous administra-
tion !

Colchicine should be used by experienced
prescribers only !

Swiss Toxicological Information Centre
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With a therapeutic index of almost zero
colchicine is a very prolematic substance.

There is still some evidence for the use in gout
and in familial Mediterranean fever.

Swiss Toxicological Information Centre
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available commercially ?

From an economical point of view: Probably no.
(Low incidence of poisoning, severe cases mostly
intentional. Prophylaxis might be more cost-effecive.)

From a medical point of view: Yes !
(Immunotherapy is the only causal treatment option)

Swiss Toxicological Information Centre
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of colchicine in humans: analysis of tissue, plasma and urine data in ten cases.
Hum Exp Toxicol 1992; 11: 510-6.

Troger U, Lins H, Scherrmann JM, Wallesch CW, Bode-Boger SM. Tetraparesis
associated with colchicine is probably due to inhibition by verapamil of the P-
glycoprotein efflux pump in the blood-brain barrier. BMJ 2005; 331: 613.
Guillonneau M, Aigrain EJ, Galliot M, Ninet MH, Darbois Y. Colchicine is Excreted

in high concentrations in human breast milk. Eur J Obstet Gynecol 1995; 61: 177-8.

Milunsky JM. Breast-feeding during colchicine therapy for familial Mediterranean
fever. J Pediatr 1991; 119; 164.

Amoura Z, Scherrmann JM, Wechsler B, Zerah X, Goodeau P. Transplacental
passage of colchicine in familial Mediterranean fever. J Rheumatol 1994; 21: 383.
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Mery P, Riou B, Chemla D, Lecarpentier Y. Cardiotoxicity of colchicine in the rat.
Intens Care Med 1994; 20: 119-23.

Gossweiler B. Kolchizinvergiftung Schweiz Rundsch Med Praxis 1985; 74: 1443-9.

Oztekin-Mat A. Plant poisoning cases in Turkey. Ann Pharma fr 1994; 52: 260-5.
Nagaratnam N, de Silva DP, de Silva N. Colchicine poisoning following ingestion of
Gloriosa superba tubers. Trop Geogr Med 1973; 25: 15-7.

Baldwin LR. Talbert RL, Samples R. Accidental overdose of insufflated colchicine
Drug Saf 1990; 5: 305-12.

Borron SW, Scherrmann JM, Baud FJ. Markedly altered colchicine kinetics in a
fatal intoxication: examination of contributing factors. Hum Exp Toxicol 1996; 15:
885-90.
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Center's national poisoning and exposure database 2005. Clin Toxicol 2006; 44:
803-932.

Sauder P, Kopferschmitt J, Jaeger A, Mantz JM. Haemodynamic studies in eight
cases of acute colchicine poisoning Hum Toxicol 1983; 2: 169-73.

Putterman C, Ben-Chetrit E, Caraco Y, Levy M. Colchicine intoxication: clinical
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21: 143-55.
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Katz R. Chuang LC, Sutton JD. Use of granulocyte colony-stimulating factor in the

treatment of pancytopenia . Ann Pharmacother
1992; 26: 1087-8.

Critchley JAHJ, Critchley LA, Yeung EA, Young RP, Young RJ, Chan TY, Goh VK.
Granulocyte-colony stimulating factor in the treatment of colchicine poisoning. Hum
Exp Toxicol 1997; 16: 229-32.
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mann JM. Colchicine-specific Fab fragments alter colchicine disposition in rabbits. J
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y to colchicine
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info@toxi.ch
hkupferschmidt@toxi.ch

Swiss Toxicological Information Centre 37 Swiss Toxicological Information Centre 38

3 TOX‘ 2 Tox‘




