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HE use of colchicine is limited by its toxicity,! and
colchicine overdose is associated with a high mor-
tality rate. Patients with early hemodynamic collapse
due to colchicine overdose have particularly poor prog-
noses,>* and there has been no effective treatment for
this complication of severe colchicine intoxication.*
Colchicine binds reversibly to tubulin,’ and colchi-
cine-specific antibodies have been shown to restore the
activity of tubulin in vitro.%” Colchicine-specific active
immunization in rabbits and passive immunization in
mice with substoichiometric doses of goat colchicine-
specific antibodies and their Fab fragments have been
shown to prevent or reverse acute colchicine poison-
ing.®!"! These findings suggested that colchicine-specif-
ic Fab fragments could be of value in the treatment of
life-threatening colchicine poisoning, such as is true of
digoxin-specific Fab fragments in digitalis poisoning.'?
We here describe the successful use of this treatment
in a woman who had ingested 60 mg of colchicine in a
suicide attempt.

CASE REPORT

A 25-year-old woman called for medical assistance, reporting se-
vere pains over the entire body, with predominant gastrointestinal
symptoms, 24 hours after ingesting 60 tablets of Colchimax (Houdé,
Puteaux, France) in a suicide attempt; these contained a total of 60
mg of colchicine (0.96 mg per kilogram of body weight), 900 mg of
phenobarbital, and 750 mg of opium extract. Physical examination
at the scene revealed a heart rate of 110 beats per minute and an un-
recordable blood pressure. The patient was given 500 ml of colloid,
and dobutamine was infused at a rate of 10 wg per kilogram per
minute.

When the patient was admitted to the hospital, 27 hours after in-
gesting the tablets, her systolic blood pressure was 90 mm Hg, and
the heart rate was 115 beats per minute. Pertinent laboratory values
included the following: serum creatinine, 140 wmol per liter; pro-
thrombin time, 26 percent of the control value; white-cell count,
69,300 per cubic millimeter; and platelet count, 268,000 per cubic
millimeter. Arterial-blood gas values, measured with the patient
breathing 3 liters of oxygen per minute, were as follows: pH, 7.38;
partial pressure of carbon dioxide, 28.4 mm Hg; and partial pressure
of oxygen, 85.5 mm Hg. Gastric lavage was performed, and activated
charcoal was administered orally.

The patient was transferred to our intensive care unit 36 hours af-
ter the ingestion. Her vital signs while she was receiving dobutamine
were as follows: blood pressure, 110/80 mm Hgj; heart rate, 110 beats
per minute; and respiratory rate, 60 breaths per minute. Over the

From Réanimation Toxicologique (F.J.B., P.T., C.B.), INSERM Unité 26 (A.S.,
J.-M.S.), and the Département de Biophysique (E.V.), Hopital Fernand Widal,
Paris; and Pasteur-Mérieux Sérums et Vaccins, Lyon, France (J.L., JM.R.). Ad-
dress reprint requests to Dr. Baud at Réanimation Toxicologique, Hopital Fernand
Widal, Université Paris 7, 200 rue du Faubourg Saint-Denis, 75010 Paris, France.

Supported in part by a grant from Pasteur-Mérieux Sérums et Vaccins.

Downloaded from www.nejm.org on November 9, 2009

March 9, 1995

next three hours her temperature rose from 37.8 to 38.8°C. Her pro-
thrombin time was 14 percent of the control value, a chest film
showed pulmonary edema, and toxicologic screening revealed a plas-
ma phenobarbital level of 60 wmol per liter and the presence of opi-
ates in the urine.

The patient’s hemodynamic status deteriorated over the next sev-
eral hours despite therapy with dobutamine. Right-heart catheteriza-
tion (Table 1) was performed three hours after admission, by which
time the patient had received 4400 ml of crystalloid and 1100 ml
of colloid. Her systolic arterial pressure subsequently declined to 65
mm Hg despite increases in the dose of dobutamine to 16 and then
to 24 ug per kilogram per minute. No further hemodynamic studies
could be performed because the patient became extremely restless.
Her total output of urine during the first four hours in our intensive
care unit was 20 ml. In view of her deteriorating condition, goat col-
chicine-specific Fab fragments were administered intravenously 40
hours after the drug overdose.

Within 30 minutes after the start of the Fab infusion, the systolic
arterial pressure rose to 82 mm Hg, with concomitant marked im-
provement in all hemodynamic measurements (Table 1). During the
six-hour infusion of the maintenance dose of colchicine-specific Fab,
fluid replacement (with 1150 ml of colloid and 1600 ml of crystal-
loid) was undertaken, despite clinical signs of pulmonary edema, be-
cause the right- and left-sided filling pressures remained low. At the
end of this time, the patient’s temperature was normal (37.1°C).
Spontaneous nonglycosuric diuresis commenced in the absence of
diuretic therapy, with a mean urine output of 112 ml per hour during
the 24 hours after the Fab infusion. The patient’s restlessness sub-
sided.

Although norepinephrine was used transiently in response to ar-
terial vasodilatation, all catecholamines except low-dose dopamine
were withdrawn by 27 hours after the end of the Fab infusion. Furo-
semide treatment was begun 44 hours after the end of the infusion,
and the pulmonary edema resolved within three days after the infu-
sion ended.

Blood cultures, including two sets of samples drawn as late as four
hours after the Fab infusion, were negative at first, but 14 hours after
the infusion, methicillin-sensitive Staphylococcus aureus was isolated
and treated easily with antibiotics.

The patient’s prothrombin time rose progressively, although bone
marrow suppression occurred on day 4 after the ingestion, with the
lowest white-cell count (1100 per cubic millimeter) occurring on day
5. Symmetric lower-limb polyneuropathy and total hair loss both oc-
curred during the second week and eventually resolved. The patient
was discharged from the intensive care unit on day 10 and from the
hospital on day 25. At follow-up nine months later, she was free of
sequelae.

METHODS

Preparation of Colchicine-Specific Fab Fragments

Colchicine-specific Fab fragments were prepared from the anti-
serum of goats immunized with a conjugate of colchicine and serum
albumin as described elsewhere.!! The affinity of the Fab fragments
was 2X10' M~!. No separation of colchicine-specific Fab frag-
ments from other Fab fragments on the basis of immunologic affinity
was performed. The percentage of colchicine-specific Fab fragments
in the final preparation was 7.5 percent.

Treatment of the Patient with Colchicine-Specific Fab
Fragments

A total of 6.4 g of Fab fragments (both colchicine-specific and non-
specific) was reconstituted to an isotonic concentration with sterile
distilled water and given in infusion to the patient through the fourth
lumen of a Swan—Ganz catheter. Thus, the total amount of colchi-
cine-specific Fab fragments equaled 480 mg. Half the dose (240 mg)
was administered over a one-hour period, whereas the remaining 240
mg was infused over the ensuing six hours. A total volume of 160 ml
of fluid was given as part of the Fab infusion.

The total concentration of colchicine in urine and plasma was de-
termined by radioimmunoassay according to a modification of a
method described elsewhere.!® Before the dosing of Fab fragments,
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total plasma and urine colchicine was assayed directly. After the Fab
infusion, the total colchicine concentration was measured according
to the method of Smith et al."* as adapted for use with colchicine."”
Unbound colchicine in urine and plasma was measured by radioim-
munoassay after ultrafiltration."”

Antibodies to goat Fab fragments were detected by a radioimmu-
noassay on the basis of the binding of goat Fab fragments labeled
with iodine-125 to the patient’s serum.'

Data on the colchicine concentration over time were analyzed by
model-independent analysis.!” The elimination rate constant, elimi-
nation half-life, and area under the curve of the colchicine concen-
tration over time were calculated in standard fashion, as were the
rate of urinary excretion and the renal clearance of colchicine.

Hemodynamic Studies

A four-lumen Swan-Ganz catheter (Baxter Edwards, Maurepas,
France) inserted into the right jugular vein and a femoral arterial
cannula were both connected to transducers (Transpac II, Abbott,
Rungis, France) that were referenced to zero at the level of the mid-
chest with the patient in the supine position. Hemodynamic measure-
ments were obtained in the standard fashion.'®

The study was approved by the ethics committee of the Assistance
Publique-Hépitaux de Paris. The patient gave written informed con-
sent before receiving Fab therapy.

RESULTS

When the patient was admitted to the district hospi-
tal 27 hours after the drug overdose, the plasma colchi-
cine concentration was 24 ng per milliliter. The admin-
istration of Fab fragments increased the total plasma
colchicine concentration by a factor of 6 (from 12 to 70
ng per milliliter) 10 minutes after the start of the infu-
sion (Fig. 1). The maximal total plasma colchicine con-
centration (122 ng per milliliter) was observed at the
end of the start of the Fab loading dose, after which it
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plateaued at 100 ng per milliliter during the six hours
of the maintenance infusion. The free (unbound) col-
chicine concentration fell from 7.5 ng per milliliter just
before the infusion to undetectable levels (<0.25 ng per
milliliter) by 10 minutes after the start of the infusion,
and it remained undetectable throughout the infusion.
After day 4, both total and free plasma colchicine con-
centrations declined exponentially, with half-lives of 25
and 26.6 hours, respectively.

The Fab infusion resulted in a sixfold increase in the
urinary excretion of colchicine, and a total of 5.2 mg of
colchicine was recovered in the patient’s urine by day
13 (Fig. 1, inset). Renally excreted colchicine was 98
percent bound to Fab fragments in the first 16 hours af-
ter the start of the Fab infusion; the fraction of urinary
colchicine that was not bound gradually increased to
100 percent by 33 hours after the infusion. Colchicine
was undetectable in plasma 8 days after the Fab infu-
sion and in urine 13 days after the infusion.

No antigoat Fab antibodies could be detected in the
serum of the patient 15 days after the administration
of Fab.

DIsCUSSION

Acute colchicine poisoning is associated with a very
high mortality rate, and no specific therapy has previ-
ously been available. The reversal of colchicine poison-
ing in laboratory animals with the use of colchicine-
specific antibodies led us to use this novel approach in
a patient with a life-threatening colchicine overdose.

Deaths after acute oral colchicine poisoning sel-
dom result from bone marrow aplasia, but are due in-

Table 1. Hemodynamic Studies of the Patient Treated with Colchicine-Specific Fab Fragments.

MEASURE
~45 MIN

Hemodynamic variables
Temperature (°C) 38.7
Mean right atrial pressure (mm Hg) 8
Mean pulmonary-artery pressure (mm Hg) 23
Mean pulmonary-artery—occlusion pressure (mm Hg) 11
Arterial pressure (mm Hg)

Systolic 76

Diastolic 52

Mean 60
Heart rate (beats/min) 126
Cardiac index (liters/min/m?) 2.01
Systolic index (ml/m?) 16.0
Left ventricular stroke-work index (g/m?) 10.6
Systemic vascular resistance index (dyn-sec-cm™/m?) 2070
Pulmonary vascular resistance index (dyn-sec-cm~>/m?) 458
Arterial oxygen content (ml/dl) 17.2
Arterial oxygen saturation (%) 86.2
Venous oxygen saturation (%) 31.2
Arteriovenous difference in oxygen content (ml/dl) 11.3
Oxygen delivery (ml/min/m?) 346
Oxygen consumption (ml/min/m?) 227
Arterial plasma lactate (mmol/liter) 54
Pharmacologic variablest
Dobutamine (ug/kg/min) 8

Dopamine (ug/kg/min) _
Norepinephrine (mg/hr) —

TIME BEFORE OR AFTER THE START OF THE FAB INFUSION

~15 MIN 1 HR 6.2 HR 12 HR 37 HR
38.8 37.8 37.1 37.4 38.3
6 —4 6 2 9
18 13 20 11 22
11 1 10 3 11
78 88 65 90 92
55 52 40 62 51
63 64 48 71 65
124 115 118 118 113
221 5.70 4.76 4.52 4.40
17.8 49.6 40.3 38.3 38.9
125 425 21.0 35.6 28.8
2066 954 711 1227 1024
256 160 168 136 200
17.1 14.1 16.4 12.2 8.4
88.7 93.4 94.3 98.9 97.3
39.8 64.8 61.0 67.9 47.8
10.1 42 3.7 4.7 45
378 804 781 552 370
223 239 176 212 198
ND* 43 3.8 2.7 2.8
16 24 16 8 —
— — 3 3 i
— — — 0.5

*ND denotes not done.

{Fab was administered in a one-hour infusion of 240 mg followed by a maintenance infusion of 240 mg given over a six-hour period.

£The infusion of dopamine was stopped briefly so that hemodynamic measurements could be made without any catecholamines present.
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Figure 1. Concentrations of Colchicine in the Plasma and Urine of the Study Patient.
The colchicine overdose occurred on day 0, and the infusion of colchicine-specific Fab fragments began on day 1.66. For plasma
colchicine, concentrations of total and unbound colchicine are shown. The inset shows the cumulative urinary excretion of total and
protein-bound colchicine.

stead to hemodynamic collapse and cardiac arrhyth-
mia.?*!%20 The mechanism of hemodynamic failure is
uncertain® but may be related to binding of the drug to
microtubules in myocardial cells?’*" that play a part in
various functions of heart cells.?** Colchicine has also
been shown to impair intrinsic myocardial contractility
markedly in adult rats.*

We chose to administer colchicine-specific Fab frag-
ments to this critically ill patient for several reasons.
She had multiple grave prognostic features, including
the ingestion of a large estimated dose,? a high plas-
ma colchicine concentration 27 hours after ingestion,*
and the hemodynamic profile of hypotension, with
decreased stroke volume and increased filling pres-
sures.?* Most important, she had worsening shock, with
concurrent pulmonary edema and early signs of de-
creased cerebral perfusion, despite standard intensive
care. We believe this patient would almost certainly
have died without treatment with colchicine-specific
Fab fragments.

Before the Fab infusion, the patient’s hemodynamic
failure was refractory to conventional treatment. The
infusion of Fab fragments was temporally associated
with a dramatic improvement in her clinical and hemo-
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dynamic status, including a doubling of cardiac output
with a beneficial decrease in preload, without the use of
diuretics. Although spontaneous clearance of opiates
and barbiturates could conceivably have contributed in
a small way to this improvement, such clearance is
unlikely to have been an important factor in her recov-
ery. Similarly, cultures of her blood did not turn posi-
tive until well after the completion of the Fab infusion,
by which time the patient’s condition had already im-
proved substantially, such that support with catechol-
amines was no longer required.

The administration of Fab fragments markedly al-
tered the disposition of colchicine in this patient in a
manner consistent with that described previously with
regard to digoxin-specific Fab fragments in humans!'*%7
and colchicine-specific Fab fragments in rabbits and
rats.!®!1>3% The striking increase in the plasma colchi-
cine concentration suggests that substantial amounts of
the drug were removed from peripheral sites and redis-
tributed into the extracellular space. The high affinity
constant of Fab fragments for colchicine prevented the
return of the drug to peripheral sites. Concentrations
of protein-unbound colchicine, the toxicologically ac-
tive fraction, decreased in our patient to undetectable
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levels during the 7 hours of the infusion, with a sub-
sequent partial rebound 12 hours after the start of
the infusion; this also occurs during treatment with
digoxin-specific antibodies.’” These pharmacokinetic
findings are consistent with the hypothesis that the
effects of Fab fragments on the sequestration of col-
chicine and the redistribution of the drug from tissues
into plasma could well explain our patient’s clinical im-
provement.

Our patient had transient bone marrow suppression
despite therapy with Fab fragments; clearly, this effect
is not fully prevented when doses of Fab similar to that
used in our patient are given hours after the ingestion
and the onset of clinical toxicity. The arterial dilatation
that occurred during the use of Fab was accompanied
by marked improvement in all indexes of tissue perfu-
sion and was clearly beneficial in this patient with the
adult respiratory distress syndrome and decreased car-
diac output; therefore, we do not believe that any ad-
verse effects can be ascribed to the use of the Fab frag-
ments.

We are indebted to Professor J.P. Cardinaud of the Centre Hospi-
talier Régional Universitaire de Bordeaux for his collaboration; to
Elisabeth Cramer, M.D., for performing the hematologic studies; to
Pierre Fournier and Michel Grandgeorge from Pasteur-Mérieux, who
prepared the Fab fragments, for their invaluable assistance; and to
Jerome Hoffman, M.D., of UCLA for his most valuable advice and
criticism of this manuscript.
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