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Assessment of 17 Pediatric Cases With Colchicine
Poisoning in a 2-Year Period
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Aim: The aim of the study is to discuss clinical effects, treatments, and
outcomes of pediatric colchicine poisoning.

Method: This study was designed as an observational case series study.
The medical records of children aged between 0 and 18 years, who were hos-
pitalized for colchicine poisoning at the Department of Pediatric Intensive
Care Unit, Cumhuriyet University Faculty of Medicine, between January
2010 and January 2012, were retrospectively evaluated.

Results: We presented 17 children with colchicine poisoning. The mean
(SD, range) age of patients was 71.5 (69.19, 18-204) months. The period
to apply to the hospital after taking the medications was 7.3 hours (7.97,
30 minutes-26 hours) on average. The use of colchicine was due to diag-
nosis of Familial Mediterranean fever (FMF) in the families of 8 patients,
diagnosis of Behget disease in 1 patient's father, diagnosis of Behget dis-
ease in | patient herself, and diagnosis of FMF in 6 patients themselves.
Thirteen patients had taken colchicine at the dose of less than 0.5 mg/kg
known as subtoxic and 1 patient had taken colchicine at the dose of greater
than 0.8 mg/kg, and doses taken by 3 patients were not known. Fourteen
patients (82.4%) had involuntary drug intake. Fifty percent of them were
symptomatic at the moment of application and all had gastrointestinal com-
plaints. All patients were observed in intensive care unit upon first admis-
sion and received supportive care. One of patients showed total alopecia,
one showed leucocytosis, and another one showed acute abdomen picture.
None of the patients showed mortality.

Conclusions: Mortality of colchicine toxicity is high and quick assess-
ment is absolutely required. In regions where FMF is common and the
use of colchicine is high, clinicians should pay attention to symptoms
and findings related to colchicine intoxication and keep them in mind
in differential diagnosis.
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C olchicine is an alkaloid that is commonly used for treatment
of multiple diseases including gout, primary biliary cirrhosis,
Behget disease, sarcoidosis, psoriasis, scleroderma, Familial Med-
iterranean fever (FMF), and amyloidosis.! Despite its merits, its
narrow therapeutic index has been the source of several incidences
of successful suicides by overdose.? Deaths caused by colchicine
overdoses are uncommon but well documented and associated with
a high mortality rate. They usually result from multiorgan failure,
due to ensuing sepsis or directly colchicine toxicity.> Overdose
with colchicine constitutes a toxicological emergency and rapid
intervention is required. In regions where FMF is endemic and
colchicine use is common, physicians should maintain a high in-
dex of suspicion, because of the fact that symptoms of colchicine
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may be misdiagnosed for other systemic diseases (eg, entero-
colitis). The city in which our hospital is located is in a region,
where FMF disease is common, in northeastern Turkey. Because
the number of patients receiving colchicine treatment is high,
suicidal or unintentional colchicine toxicity cases are very com-
mon. This article has been reported to emphasize the importance
of colchicine toxicity and to assess the pediatric patient data ac-
quired in a short period of 2 years.

METHODS

Current study was designed as a case series study. The med-
ical records of children aged between 0 and 18 years who were
hospitalized for colchicine poisoning at the Pediatric Intensive Care
Unit of Cumhuriyet University Faculty of Medicine, in Sivas,
Turkey, between January 2010 and January 2012, were retrospec-
tively evaluated. Patients' ages, sexes, drug doses they take, their
reasons to be exposed to toxic dose, family histories, use of addi-
tional medication along with colchicine, their complaints when
applied to hospital, the period elapsed between medication intake
and the application to hospital, their hospitalization periods, their
laboratory values when applied to hospital (complete blood count,
kidney and liver function tests, electrolytes, blood gas, and bleeding
diathesis parameters), treatments administered, and their results
were recorded from patients' archive. The computerized auto-
mation system of the hospital was used for the records. Dose
ingested was revealed from the parents' declaration in the anamne-
sis forms. Dose, to which the patients were exposed, was specified
as milligram per kilogram and as subtoxic (<0.5 mg/kg), toxic
(0.5-0.8 mg/kg), and lethal (>0.8 mg/kg) doses reported in the lit-
erature.” Statistical analysis was performed by using SPSS 18.0.

The study was approved by “Medical Research Local Ethics
Committee” of Cumhuriyet University.

RESULTS

Data of 17 pediatric cases in total were acquired within the
period of 2 years. Ten (58.8%) of patients were female. The mean
(SD, range) application age was 71.5(69.19, 18-204) months.
Three patients (17.6%) were exposed to toxicity because of sui-
cidal purposes, the others were exposed to toxicity through invol-
untary means. When the patients' ways of reaching the medication
were questioned, it was observed that families of 8 patients (mother,
father, or siblings) had members diagnosed with FME. One pa-
tient and father of 1 patient were using the colchicine because of
Behget disease. Six patients were FMF patients themselves. There
were no data regarding 1 patient. Thirteen patients (76.5%) took
the colchicine in subtoxic dose (<0.5 mg/kg), whereas 1 patient
took it in lethal dose (>0.8 mg/kg). Doses taken by 3 patients
were not known. Although 82.4% of patients (n = 14) applied to
the hospital within the first 24 hours after the medication intake,
3 patients applied to the hospital within 24 to 72 hours. The mean
(SD, range) application period was 7.3 hours (7.97, 30 minutes-
26 hours). There were no additional medications that could inter-
act with colchicine and all patients took orally medications. The

Pediatric Emergency Care o Volume 32, Number 3, March 2016

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.


mailto:alaygutdemet@gmail.com
http://www.pec-online.com

Assessment of 17 Cases With Colchicine Poisoning

Pediatric Emergency Care ¢ Volume 32, Number 3, March 2016

‘uorsuadsns 9)Ad0quiody) ‘S, ‘orew ‘| ‘AfeSowousjdsojeday JSH :oSear] owsed “T0) ‘ewse[d Uozox Ysaxy I O[eWa) Y ‘A19A0031 9I[dwI0od YD) [BOIIBYD PAIBANOE SJLIIPUI DY

AD/ON oV “1D Jussqy JeuonuauIu) I Joyyey [ JINA 91’0 81 W Ll
AD/ON oV “1D yuesqy [euonuajuIu) 0] tuened :JNA 620 8 W 91
AD/ON oV “1D uesqy [euonuauIu) 91 Jayjout AINA LT°0 9¢ d Sl
AD/dSH ‘sisdas ‘s150)4000n0T  SD-D ‘SL ddd DV “1ID Sunruwop [euonusuIUN) 91 Joyzout tJINA 61°0 0¢ W 4!
AD/ON oV “1D Jussqy [euoluoyuIur) 4! Joyre) (JINA L1°0 9¢ d ¢l
AD/ON oV 1D ured [europqe ‘SuniwoA  [euonuAUIN 9 yuoned : N 1o (4 W (4
YD/ON oV “1D SunIwoA ‘eayLIel(] sprmg 1T Joyjout ‘INA 0r°0 0T d 11

ured Teurwopqe
AO/([109) eroadory SL ddd OV “1D “SunIwoA ‘eayLel( sprmg Y Juoned :oseasip jedyog 88°0 761 d 01
AD/ON oV 1D Juasqy [euonuayuIur) 4 Toypey :aseasIp 1odyag S00 14 qd 6

ured [eurwopqe
JO/usuiopqe oy oV “1D “SunIWoA ‘BoyLIRI(] [euonuajutuy 9 tuened :JNA 0s°0 081 d 8
AD/ON oV “1D JuasqQy [euonuajuIu) ) Joyjout ‘N €10 61 d L
YO/ON oV “1D JuasqQy [euonuauIuy S tuened ;A umousuy 99 W 9
AD/ON oV “1D JuLsqy JeuonuauIur) S0 19yio1q - JINA umouury 8y W S
AD/ON oV 1D Suruop aprIng S0 wwoned ;AL 600 081 d 14
YD/ON oV “1D ured [eurwiopqe ‘SunIwoA  [EUONUSIUIL( 9¢ umouun) §To 81 d €
AD/ON oV “1D Juesqy [euonuouIu) 0] tuened :JNA 8¢°0 LE W (4
AD/ON oV “1D JuasqQy [euonuajuIu) ¥ Joyjour tJINA umowun) 81 d I
Jwodnuoneddwo) Adeaayp, SUgIS unuasaig uosedy Yy ‘Quui, K10)STH A[rureq 8y/Sw ‘93eso( ow 98y XdF JIquInN judneq

Sumupy

sjuane  JO sdnsudeIey) [RIBUSD ‘L I19VL

www.pec-online.com | 169

© 2016 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.


http://www.pec-online.com

Alaygut et al

Pediatric Emergency Care o Volume 32, Number 3, March 2016

P UA

92 29 47

3.7
33

145
133

92
1089

486
1730

12
35
119

54
346
443

Case Number 10
0.6

Day WBC, /mm’> ANC, /mm’> Hb, g/dL. PIt, /mm’> PT,s aPTT,s BUN, mg/dL Cr,mg/dL AST,IU/L ALT,IU/L LDH,IU/L CK,mg/dL Na, mmol/L K Ca

10
18

15 24

253,000
166.000
35.000
55.000
394.000
453.000

15

14.000
10.880

17.500
13.600

TABLE 2. Laboratory Findings of Case 10

1

3

170 | www.pec-online.com

74 15 55

10.4

1.0
04

57.6

21.9

13.2

1.3 38
84 3.6 3.0

96 04 25
37 97 42 35

4.1
4.5
3

136
132
138
136

3700
506
35

3003
468
350
147

67
38
19

54
33
18

0.5
0.6
0.5

16
16
7
5

24.1
7.2

1

9.8
15.9

11.9
7
11.8

10.5

942
1690
38,630
6630

1.570

5630
45,450
10.200

5

8

12
5

Copyright ©

ALT indicates alanine aminotransferase; ANC, absolute neutrophil count; aPTT, activated thromboplastine time; AST, aspartate aminotransferase; BUN, blood urea nitrogen; Ca, calcium; Cr, creatinine; Hb,
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service where all patients were first accepted was pediatric inten-
sive care unit. Then, they were hospitalized for a mean (SD) of 4.5
(2.5) days*'? including clinical follow-ups. Seven patients had
symptoms when applied to the hospital. They were all gastrointes-
tinal (GI) symptoms; and 3 patients had only vomiting, 1 patient
had abdominal pain and vomiting, and 3 patients had diarrhea,
vomiting, and abdominal pain complaints. Table 1 illustrates gen-
eral characteristics of patients.

Extensive laboratory analysis was performed for all patients
upon first admission. They included complete blood count, kid-
ney, and liver function tests, lactate dehydrogenase (LDH), crea-
tine kinase (CK), electrolytes, blood gas, and bleeding diathesis.
Laboratory values upon first admission except for patient num-
bers 8, 10, and 14 and follow-up laboratory values except for these
3 patients were within normal ranges. Tables 2 and 3 illustrate lab-
oratory values of patient numbers 10 and 14. Gastric lavage and
activated charcoal were given to all patients. Because laboratory
values disrupted during the follow-up, fresh frozen plasma and
platelet suspension were given to 2 patients (cases 10, 14) in repet-
itive doses. Because of pancytopenia and sepsis development in
case 14, the patient received treatment of broad spectrum anti-
biotics and granulocyte-stimulating factor (G-CSF). Intubation
was not necessary for any of the cases. Multiple organ failure
did not develop. Complications were not observed except for bone
marrow suppression, total alopecia, and acute abdomen. All pa-
tients showed complete recovery. No mortality was seen.

DISCUSSION

Colchicine is a neutral and liposoluble alkaloid with weak
anti-inflammatory activity.> It has potent antimicotic activity,
which is caused by its binding, both reversibly and selectively, to
tubulin, the microtubular protein. Toxicity occurs through the in-
terruption of mitosis by preventing polymerization of tubulin into
microtubules. Therefore, although colchicine is absorbed in all
cells of the body, it most adversely affects cells with increased mi-
totic activity such as those in the GI tract and in the bone marrow.*
Colchicine is rapidly absorbed from the GI tract after ingestion.
Serum concentration had peak values at 0.5 to 3.0 hours after in-
gestion.” The period for the patients in the series to apply to the
hospital after taking medication was 7.3 hours on average. Ab-
sorption is not significantly delayed even after an overdose.’ It
undergoes significant first pass hepatic metabolism, which pri-
marily involves deacetylation and accounts for its relatively low
systemic bioavailability, 25% to 50%.%7 After absorption, colchi-
cine is rapidly distributed to all tissues, where it binds to intra-
cellular elements. Colchicine is eliminated primarily by hepatic
metabolism by the CYP 3A4 isoform of cytochrome P450, which
involves deacetylation and demethylation, followed by biliary
excretion.®® Colchicine and its metabolites undergo significant
enterohepatic recirculation.” Renal clearance also accounts for
10% to 20% of colchicine removal and if normal renal function
exists larger fractions can be excreted in this way if a toxic amount
is ingested. Increased urinary excretion also occurs in the presence
of hepatic disease, because there is a reduction in the capacity for
deacetylation.* In addition, drugs such as clarithtomycin and cyclo-
sporin, which inhibit P-glycoprotein, can also potentiate colchicine
toxicity. Inhibition of P-glycoprotein induces both increased GI
absorption and decreased efflux, which leads to increased serum
and intracellular colchicine concentrations.> None of the cases in
series had additional medication use. They all took medication
through oral route.

The mean elimination half-life of oral colchicine is 4.4 to
16 hours in therapeutic doses and may reach 11 to 32 hours in poi-
soned patients.> In general, the risk of colchicine poisoning is dose

© 2016 Wolters Kluwer Health, Inc. All rights reserved.

Wolters Kluwer Health, Inc. All rights reserved.


http://www.pec-online.com

Pediatric Emergency Care ¢ Volume 32, Number 3, March 2016

Assessment of 17 Cases With Colchicine Poisoning

L]l on A o
o
ot N -8
al 2338 | c
oW g
Sl\moooxo| g
=
<
S~ oy [
Mm(\lmm<r| e
=) e}
S S
g% §£N| <
sl = O
< =
Z :
2 £
g
=z n o — <
& — <t I © © o
Elmoerns = | |3
gL =27 =
]
]
C 5
S| 5
IS8 2|5
Emc\t\l e 2
|2
=~ G
g
S g
Eq—\o-—w\m g
T o own | g
= O on @A
j %
g &
Sl —ao =
'—'\olnlnlnm| =
vgmmﬂ'v—' wn
s :
e 2
4RSS o £
ZlR|mwnaZa | |E
2 oo o oo =
< | = &
[ORRS) RS
i g
3 £
e
Blegam |2
z =
=) k3t
[~ <
H
» =
= 2[{\\ | ﬂ.gg"
Y
SERCRSRS g
< 5]
Q
210 n N =
glg=c | | 1]g
= 2
Q
Eloooooo|®
SSS3SS8S (e
ElS==2222
LSlowvwaa o al|?
Em — < AN ,.g
< =) @]
- = Z
v 2o oo a|Z
(%) v o — O o0 — S
S Sl=== 5
U m s+
4= o]
o G
%) “© =
o £ s
c gl e s b=
= — o aIT S| 9
© Tl NS = o= =]
— N —
£ [SNR=} N ‘g
iz Z |« e 5]
g‘ < g
= - g
= E =
Q Elococococo|g
Ne) El====n=0n | 8
S g AR =T B
Q| NS = |8
- g"‘ - =
w
s 2
< g [SHa)
[ Al — o o~ — <

© 2016 Wolters Kluwer Health, Inc. All rights reserved.

sodium; P, phosphorus; Plt, platelet; PT, prothrombin time; UA, uric acid; WBC, white blood cell.

dependent. However, the drug has a low therapeutic index, and
there is an overlap between therapeutic and toxic doses and a high
fatality rate when ingestion exceeds 0.5 mg/kg in acute cases.'®
Gastrointestinal and coagulation disorders were reported in doses
less than 0.5 mg/kg, bone marrow aplasia, and a 10% mortality
rate in patients ingesting 0.5 to 0.8 mg/kg in acute ingestions.”
However, cardiogenic shock and death also occurred with doses
less than 0.5 mg/kg.'' These different pictures shown by the cases
can be explained with varying dissolution rate of colchicine tab-
lets, the pH at the absorption site, and interindividual variations
in gastric emptying and enteral motility. In this study, all cases
except for one were exposed to toxicity at the dose of less than
0.5 mg/kg. Dose data of 3 patients were not reached.

The clinical presentation of colchicine poisoning may be di-
vided into 3 stages. The first stage (0-24 hour postingestion) is
marked by the onset of nausea, vomiting, diarrhea, abdominal
discomfort, hypovolemia, and leucocytosis. Stage 2 develops ap-
proximately 24 hour postingestion and may include multiorgan
failures (bone marrow suppression, hemolytic anemia, pancytope-
nia, liver damage, renal failure, respiratory distress syndrome, arrhyth-
mias, neuromuscular disturbances such as encephalopathy and
brain edema, and disseminated intravascular coagulation, meta-
bolic derangements such as metabolic acidosis, hypokalemia,
hyponatremia, hypocalcemia, hypoglycemia or hyperglycemia,
hypophosphatemia, myopathy secondary sepsis), often develop-
ing between 1 and 7 days after ingestion. Stage 3 is seen in pa-
tients who recover from colchicine poisoning and is manifested
by transient alopecia and a rebound leucocytosis between 7 and
21 day postingestion.®!>13

In population of this study, the first symptoms were GI and
nausea, vomiting, and diarrhea were predominant. The 15-year-
old female patient (case 8) took the medication at the dose of
0.5 mg/kg, and after 24 hours, an acute abdomen picture was de-
veloped within the follow-up. However, without the need for lap-
arotomy, oral intake was interrupted, nasogastric was applied, and
therefore, she recovered spontaneously at the end of follow-up.
Hemoglobin and platelet values of the same patient decreased
on the fourth day of the follow-up. However, she also recovered
spontaneously without the need for additional treatment. There
are acute abdomen cases, which are reported to be related to col-
chicine poisoning in the literature.'*!> The point that should be
emphasized especially in such cases is that colchicine poisonings
can imitate acute abdomen and clinicians should have an eye out
for this matter.

One of the cases in the study group (case 14) was a male
case aged 3 years previously presented by Kilic et al.'® He re-
ceived 0.2 mg/kg of colchicine in subtoxic dose and admission
was 24 hours after the medication intake. Initial laboratory findings
were hyperuricemia, prerenal azotemia, and increase in LDH
and CK levels. Pancytopenia developed on the third day of admis-
sion and a recombinant G-CSF (filgrastim) was started on the
fourth day. We used filgrastim 2 days before the clinical manifes-
tations of extramedullary hematopoiesis characterized by hepato-
splenomegaly and markedly elevated leucocytosis. There are a
few reports suggesting the development of extramedullary hema-
topoiesis after G-CSF therapy.” Most of cases of extramedullar
hematopoiesis have enlargement of the liver and spleen as is our
patient. When cases were evaluated in terms of complications,
the other case was a 16-year-old patient (case 10) taking 0.88 mg/kg
of colchicine for the suicidal purpose. Table 2 illustrates labora-
tory results of patients. The G-CSF was not given to this patient.
Total alopecia and leucocytosis were observed in the third phase
of the recovery period. Colchicine-induced acid-base imbalances
such as metabolic acidosis, hyponatremia, hypocalcemia, hypoka-
lemia, hypophosphatemia, and hypomagnesemia were reported.'”
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In previous 2 cases, prerenal azotemia and electrolyte imbalance
(hypocalcemia, hypophosphatemia, hyponatremia, and hypokale-
mia) developed. However, no acid-base imbalance was observed.
Low serum phosphate level was believed to be caused by severe
GI loss rather than renal loss.'® In addition, low serum calcium
level was thought to result from directly suppressing bone resorp-
tion osteoclast.'® Colchicine plasma concentrations may be mea-
sured by using liquid chromatography-mass spectrometry, high
performance liquid chromatographic method, and radioimmunoas-
say. This opportunity is technically not present in our hospital and
colchicine blood levels of patients were not examined. There have
been no enough data related to colchicine blood level and its re-
sults in the literature.”* When the English literature is evaluated,
it was observed that most of the cases composed of adult patients.
Along with the case statements regarding colchicine poisoning in
cases of children, the biggest case series in the literature is from
the study by Ozdemir et al' who assessed 23 cases of children,
15 of which had involuntary colchicine intoxication and 8 of which
had suicidal colchicine poisoning within a period of 26 years.
They reported that 16 cases took subtoxic dose, 3 cases took toxic
dose, and 4 cases took lethal dose of colchicine. Plasma exchange
was applied to 2 of the 4 cases who had lethal dose of intoxication.
Three of the cases who took greater than 0.5 mg/kg of colchicine
(n = 7) showed mortality.! In our study, 17 cases were reported in
only a period of 2 years.

Treatment is symptomatic and supportive. An antidotal effect
of glutamate or aspartate has been reported in animal studies.?!
An effective and lifesaving treatment with Fab fragments of anti-
colchicine antibodies was reported in the form of case reports
and animal studies.*? Although there is lack of evidence relying
on controlled trials, gastric lavage and activated charcoal may help
prevent enterohepatic recirculation of the drug.! Gastric lavage
and activated charcoal were applied to all patients in this series.
Extracorporeal elimination (eg, hemodialysis and hemoperfusion)
is ineffective mainly because of the large volume of distribution
of colchicine.”

Consequently, colchicine intoxication has a potentially high
mortality rate although it is relatively scarce. Especially GI, find-
ings may be confused with lots of other systemic diseases. An ag-
gressive treatment including G-CSF and intensive care follow-up
are absolutely necessary. Especially in regions where FMF is en-
demic and colchicine usage is common, colchicine poisoning
must be kept in mind by clinicians.
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