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E. Ben-Chetrit1, S. Aamar2

1Department of Medicine, Hebrew 
University-Hadassah Medical Centers, 
Ein Kerem and 2Department of Medicine, 
Mount Scopus Campuses, Jerusalem, 
Israel.
Eldad Ben-Chetrit, MD
Suhail Aamar, MD
Please address correspondence to: 
Eldad Ben-Chetrit, MD
FMF Clinic, Hadassah-Hebrew University 
Medical Center, POB 12000, Jerusalem, 
Israel.
E-mail: eldad@hadassah.org.il
Received on August 4, 2009.
Clin Exp Rheumatol 2009: 27 (Suppl. 53): 
S1-S3.
© Copyright CLINICAL AND 
EXPERIMENTAL RHEUMATOLOGY 2009.

Key words: Colchicine, FMF, ABCB1 
gene, p-glycoprotein.

Competing interests: none declared.

Familial Mediterranean fever (FMF) is 
a hereditary autoinflammatory disease 
characterized by recurrent attacks of 
fever and peritonitis, pleuritis, arthritis 
or erysipelas-like erythema (1). Since 
1972, colchicine has been the drug of 
choice for preventing FMF attacks as 
well as its devastating complication- 
amyloidosis (2, 3). Nevertheless, some 
patients with FMF do not respond 
to this treatment. The rate of non-re-
sponders ranges from 5 to 15% of the 
patients (4, 5). 
Last year we addressed the issue of 
non response to colchicine, raising the 
problem of defining this term and sug-
gesting ways to solve it (6). One of the 
major problems raised was that of non-
compliant FMF patients who are con-
sidered to be non-responders. 
Recently we tried to examine the rate 
of compliance in a small cohort of FMF 
patients in the clinic of one of us (SA). 
We followed 38 FMF patients whose 
ages ranged from 7 to 57 (21.92+13.61) 
(mean+SD). Fourteen of them were un-
der the age of 12 years old. We checked 
how many prescriptions for colchicine 
they received from their physician 
during the last year and how many of 
them were actually filled. Since both 
actions (prescribing prescriptions and 
filling them) were fully computerized 
we could easily retrieve these data. 
Surprisingly, we found that only 5 pa-
tients (13%) filled all the colchicine 
prescriptions they received from their 
physician. Three of them (8%) did not 
fill any of them while 13 FMF patients 
(34%) filled less than 50% of the pre-
scriptions they got that year. These 
findings show that more than 40% of 
the patients actually had poor compli-
ance, raising a serious question regard-
ing our estimations and definitions of 
“colchicine non-responders”. Since 
most probably many of them are in fact 
non-compliant, it seems that previous 
reports overestimated the real rates 

of non responders. Furthermore, the 
present observation calls for more in-
vestment in our educational efforts for 
FMF patients in order to improve their 
compliance and response.
In previous studies it was shown that 
colchicine levels in neutrophils is high-
er than that of lymphomonocytes (7, 8). 
Since neutrophils play a major role in 
inflammation, the relative higher con-
centration of colchicine in these cells 
could explain its beneficial effect in 
FMF. Colchicine binds intracellular 
tubulin thereby inhibiting neutrophils 
chemotaxis suppressing the inflamma-
tory process. However, the reason for 
the high concentration of colchicine 
in neutrophils compared with lympho-
monocytes was not clear. P-glycopro-
tein is an integral membrane protein 
that serves as an energy-dependent 
transport peptide of diverse medica-
tions and substrates. The quantity of 
this protein in neutrophils is lower 
than that of lymphomonocytes. There-
fore, we hypothesized that since in 
PMNs the p-glycoprotein pump has a 
low functional capacity due to its low 
quantity, the colchicine which enters 
the cells is not effluxed (8). In contrast, 
in lymphocytes the basic levels of col-
chicine are lower because it is effluxed 
immediately from the cells by the high 
activity of the p-glycoprotein pump. In 
a study by Lidar et al. where the au-
thors tried to characterize FMF patients 
who are non-responders to colchicine, 
they found that colchicine levels in 
lymphomonocytes of these patients 
was 2-fold lower compared with that 
of lymphomonocytes in the responders 
group (9). The authors concluded that 
inadequate concentration of colchicine 
in lymphomonocytes may be respon-
sible for their non-response. In order 
to further confirm this hypothesis they 
looked for different polymorphisms 
in the ABCB1 gene [the gene encod-
ing the p-glycoprotein, formerly called 
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multiple resistant drug (MDR-1) gene] 
among responder and non-responder 
FMF patients (10). In a study by Be-
zalel et al. in this issue of the supple-
ment, the authors failed to show any 
difference between responders and 
non-responders regarding their ABCB1 
polymorphisms (C3435T). Respond-
ers and non-responders had higher and 
lower colchicine levels in lymphocytes 
irrespective of their ABCB1 C3435T 
status. Paradoxically, Tufan et al. (11) 
reported that the ABCB1 3435TT gen-
otype is related to colchicine respon-
siveness, findings which are not in ac-
cord with those of Bezalel et al. (10). 
Since the main cell involved in FMF 
attacks is the neutrophil, it seems un-
likely that concentrations of colchicine 
in lymphocytes play a role in this in-
flammatory process. The contradictory 
results between the above studies fur-
ther support this notion.
Since colchicine has to go through sev-
eral stages on its way to controlling 
inflammation, there are various points 
where its efficacy can be affected. The-
oretically, problems in its absorption in 
the intestine can change the therapeu-
tic plasma or tissue levels. Problems 
in the functions of the ABCB1 gene 
(P-glycoprotein pump) in white blood 
cells or serous membrane cells can also 
affect colchicine function. Enhance-
ment of colchicine metabolism by dif-
ferent causes (concurrent drugs, food, 
etc.) at the level of CYP 3A4 can also 
influence the effect of colchicine (12). 
Thus, trying to look for the cause(s) of 
colchicine ineffectiveness in a single 
cell – lymphomonocyte – may not be 
the right way to solve the question of 
the non-responders. It is possible that 
in real non-responders to colchicine 
there needs to be several concomitant 
defects or disturbances (double or tri-
ple hits) in various cells or tissues. This 
complexity of requirements may ex-
plain the relative rarity of the phenom-
enon of colchicine non-response. 
In non-responders, our medical ar-
mamentarium is quite limited. Some 
case reports suggested using anti-TNF 
agents or anti-IL-1 formulas in order 
to suppress FMF attacks. The prob-
lem with these therapeutic measures is 
their high cost on the one hand, and the 

long-term side effects (infections and 
malignancies) on the other. Further-
more, in contrast to colchicine, we do 
not yet have solid data regarding their 
effect in preventing the development of 
amyloidosis. 
Also in this issue of the supplement, 
Rosenbaum et al. suggest additional 
weekly IV injection of colchicine for 
FMF patients who are non-responders 
to oral colchicine treatment (13). They 
report their experience in 5 patients. 
This is an open-labeled observational 
study and as such has its innate limi-
tations. A similar study with 13 FMF 
patients resistant to colchicine was 
reported in 2003 by another group 
(14). The same results were obtained 
in both studies. The basic idea of ad-
ditional IV colchicine may be of value 
but deserves some clarification. First, 
one should repeat the study in a rand-
omized double-blinded fashion in or-
der to exclude a placebo effect of IV 
injection. Second, the rationale behind 
the addition of IV colchicine is to try to 
increase plasma or tissue levels of the 
drug by direct intravenous injection. 
This may overcome the problem in pa-
tients in whom colchicine absorption is 
disturbed or in cases of low bioavail-
ability of the oral formula. Regarding 
this possibility, it should be stressed 
that it is still unproven that the mecha-
nisms of non-response depend on col-
chicine levels either in neutrophils (the 
active cell in inflammation) or in other 
tissue components. Thus, it may well 
be that the mechanism of non-response 
is more complex and may involve basic 
intracellular processes at the molecular 
level.
Intravenous colchicine injection bears 
a serious risk for the patient since its 
therapeutic range is very narrow as is 
the case with digoxin. As mentioned 
by Rosenbaum et al., in the United 
States IV colchicine is prohibited due 
to 2 fatal cases of treating patients with 
back pain. Although Rosenbaum et al. 
suggest reserving this mode of treat-
ment only for young and healthy FMF 
patients with normal liver and kidney 
functions, it may still be dangerous. 
Patients may concomitantly take medi-
cations that may increase blood or tis-
sues colchicine levels. For example, 

cyclosporine induced a 50% decrease 
in renal colchicine tubular clearance 
(15). Cimetidine, which inhibits CYP 
3A4, is associated with a 32% decrease 
in colchicine hepatic clearance (16).
 The main problem is the lack of meas-
ures to get rid of colchicine in case of 
intoxication. Dialysis does not remove 
colchicine and even high flux dialysis 
is ineffective for this purpose (17). In 
contrast to digoxin, anti-colchicine 
antibodies (Fabs) are not available al-
though it was reported to be effective 
in colchicine intoxication (18).
In our opinion, one of the solutions 
to this problem would be an available 
easy and accurate method to measure 
colchicine. If we had such a method 
we could follow colchicine levels (in 
plasma or WBC) and feel more com-
fortable in raising the dose of the drug 
in those who do not respond and have 
low levels. Such a measurement would 
help us avoid colchicine intoxication.
In our daily practice we administer dig-
oxin quite safely due to the availability 
of methods to measure the serum level 
of the drug. Can anyone imagine that we 
would give digoxin if we did not have a 
way to measure its blood levels?
We believe that the same approach 
should be adopted in the case of col-
chicine. Unless we develop method(s) 
to measure colchicine routinely, treat-
ment with IV colchicine should be 
postponed. 

Acknowledgements
This study was supported by the Canad-
ian friends of the Hebrew University.

References
  1. BEN-CHETRIT E, LEVY M: Familial Mediter-

ranean Fever. Lancet 1998; 351: 659-64.
  2. GOLDFINGER SE: Colchicine for familial 

Mediterranean fever. N Engl J Med 1972; 
287: 1302.

  3. OZKAN E, OKUR O, EKMEKCI A, OZCAN R, 
TAG T: A new approach to the treatment of 
periodic fever. Med Bull Istanbul 1972; 5: 
44-9.

  4. CERQUAGLIA C, DIACO M, NUCERA G, LA 
REGINA M, MONTALTO M, MANNA R: Phar-
macological and clinical basis of treatment 
of Familial Mediterranean Fever (FMF) with 
colchicine or analogues: an update. Curr 
Drug Targets Inflamm Allergy 2005; 4: 117-
24.

  5. SEYAHI E, OZDOGAN H, CELIK S,  UGURLU 
S, YAZICI H: Treatment options in colchi-
cine resistant familial Mediterranean fever 



EDITORIAL

S-3

Colchicine compliance, resistance and virulence... / E. Ben-Chetrit & S. Aamar

patients: Thalidomide and etanercept as ad-
junctive agents. Clin Exp Rheumatol 2006; 
24 (Suppl. 42): S99-S103.

  6. BEN-CHETRIT E, OZDOGAN H: Non-response 
to colchicine in FMF-definition, causes and 
suggested solutions. Clin Exp Rheumatol 
2008; 26 (Suppl. 50): S49-51.

  7. CHAPPEY O, NIEL E, DERVICHIAN M, WAU-
TIER JL, SCHERRMANN J M, CATTAN D: 
Colchicine concentration in leukocytes of 
patients with familial Mediterranean fever. 
Br J Clin Pharmacol 1994; 38: 87-9. 

  8. BEN-CHETRIT E, LEVY M: Does the lack of 
the P-glycoprotein efflux pump in neutrophils 
explain the efficacy of colchicine in familial 
Mediterranean fever and other inflammatory 
diseases? Med Hypotheses 1998; 51: 377-
80.

  9. LIDAR M, SCHERRMANN JM, SHINAR Y et 
al.: Colchicine nonresponsiveness in familial 
Mediterranean fever: clinical, genetic, phar-
macokinetic, and socioeconomic characteriz-

ation. Semin Arthritis Rheum 2004; 33: 273-
82.

10. BEZALEL Y, GERSHONI-BARUCH R, DAGAN 
E, LIDAR M, LIVNEH A: The 3435T poly-
morphism in the ABCB1 gene and colchicine 
unresponsiveness in Familial Mediterranean 
fever. Clin Exp Rheumatol 2009; 27 (Suppl. 
53): S103-4.

11. TUFAN A, BABAOGLU MO, AKDOGAN A 
et al.: Association of drug transporter gene 
ABCB1 (MDR1) 3435C to T polymorphism 
with colchicine response in familial Mediter-
ranean fever. J Rheumatol 2007; 34; 1540-4.

12. NIEL E, SCHERRMANN JM: Colchicine today. 
Joint Bone Spine 2006; 73: 672-8. 

13. ROZENBAUM M, BOULMAN N, FELD J et 
al.: Intravenous colchicine treatment for six 
months: adjunctive therapy in familial Medi-
terranean fever unresponsive to oral colch-
icines. Clin Exp Rheumatol 2009; 27 (Suppl. 
53): S105. 

14. LIDAR M, KEDEM R, LANGEVITZ P, PRAS 

M, LIVNEH A: Intravenous colchicine for 
treatment of patients with familial Mediter-
ranean fever unresponsive to oral colchicine. 
J Rheumatol 2003; 30: 2620-3.

15. SPEEG KV, MALDONADO AL, LIACI J, MUIR-
HEAD D: Effect of cyclosporine on colchicine 
secretion by the kidney multidrug transporter 
studied in vivo. Pharmacology and Experi-
mental Therapeutics 1992; 261: 50-5. 

16. LEIGHTON JA, BAY MK, MALDONADO AL, 
JOHNSON RF, SCHENKER S, SPEEG KV:    
The effect of liver dysfunction on colchi-
cine pharmacokinetics in the rat. Hepatology 
1990; 11: 210-5.

17. BEN-CHETRIT E, BACKENROTH R, LEVY M: 
Colchicine clearance by high-flux polysul-
fone dialyzers. Arthritis Rheum 1998; 41: 
749-50.

18. BAUD FJ, SABOURAUD A, VICAUT E et al.: 
Treatment of severe colchicine overdose 
with colchicine-specific Fab fragments. N 
Engl J Med 1995; 332: 642-5.


