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Does switching from coated
colchicine to compressed
colchicine improves treatment
response in patients with
familial Mediterranean fever?

Aim To evaluate the treatment response to compressed
colchicine tablets in familial Mediterranean fever (FMF) pa-
tients with resistance or intolerance to coated colchicine.
The secondary aim was to determine the demographic
and clinical characteristics of responders to compressed
colchicine.

Methods We retrospectively reviewed the medical re-
cords of 1574 pediatric patients with FMF treated at Anka-
ra Bilkent City Hospital. Sixty-one patients did not respond
to coated colchicine and were switched to compressed
colchicine. In these patients, the number of attacks and
the International Severity Score for FMF (ISSF) during the 6
months before and 3, 6,9, 12, and 24 months after switch-
ing from coated colchicine to compressed colchicine were
recorded.

Results Twelve of 61 patients (19.7%) who were switched
to compressed colchicine due to intolerance respond-
ed to treatment. Of the 49/61 patients (80.3%) who were
switched due to uncontrolled attacks and persistent sub-
clinical inflammation, 25 responded to treatment. The fre-
quency of attacks and ISSF decreased after switching. At
the end of the two-year follow-up, 42 patients responded
to compressed colchicine, and 19 patients received com-
pressed colchicine plus interleukin-1-targeting drugs.

Conclusions Compressed colchicine was shown to be a
useful treatment option before initiating biological agents
in non-responders to coated colchicine, especially those
with side effects.
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Familial Mediterranean fever (FMF) is an autosomal reces-
sive hereditary autoinflammatory disease characterized
by recurrent attacks of fever, peritonitis, and pleuritis (1).
Since 1972, colchicine has been used to prevent attacks
and renal amyloidosis in FMF. Colchicine is an alkaloid ex-
tracted from the Colchicum autumnale plant (2). It inhibits
neutrophil chemotaxis and activity in response to vascu-
lar injury and inflammasome signaling, decreases active
interleukin-1f3 production, reduces neutrophil-platelet in-
teraction and aggregation, and ultimately suppresses in-
flammation (3,4).

Colchicine resistance or intolerance is present in approxi-
mately 5%-10% of patients with FMF (1). While colchicine
remains the mainstay of therapy in FMF, other therapeu-
tic options, such as interleukin 1 (IL-1)-targeting drugs, are
now used in patients with colchicine intolerance or resis-
tance. Two of these drugs are anakinra, an IL-1 receptor an-
tagonist, and canakinumab, a human-specific monoclonal
anti-IL-1B antibody (5).

Although FMF is a prototypical autoinflammatory disease
with the disease-associated gene identified 25 years ago,
there are still unresolved issues, particularly in the man-
agement of colchicine intolerance or resistance. Several re-
cent studies have shown that not all colchicine-containing
preparations are equally effective (6-8). This has led to the
use of an alternative colchicine preparation in FMF patients
with colchicine intolerance or resistance before initiating
IL-1-targeting drugs. Colchicine is available in the form of
different pharmaceutical preparations, such as coated and
compressed colchicine.

The effects of colchicine preparation switching on clinical
outcomes have been scarcely investigated in the pediatric
population. The aim of this study was to evaluate the treat-
ment response to compressed colchicine tablets in pa-
tients with resistance or intolerance to coated colchicine
used as first-line therapy in FMF in Turkey. We also aimed to
determine the demographic and clinical characteristics of
responders to compressed colchicine preparations.

PATIENTS AND METHODS
Patients and study design
This retrospective study involved patients who were di-
agnosed with FMF in the Pediatric Rheumatology Depart-

ment of Ankara Bilkent City Hospital. Among 1574 patients
with FMF who were followed-up since 2005 and who used

coated colchicine, 68 patients who used compressed
colchicine between 2018 and 2022 were included in the
study. Patients who used compressed colchicine before
2018 were not included in the study due to missing data.

All patients met the Yalcinkaya-Ozen criteria (9) for the di-
agnosis of FMF. The study enrolled patients who were <18
years of age, had received coated colchicine treatment for
at least six months, and were switched to a compressed
colchicine preparation due to colchicine resistance or in-
tolerance. Exclusion criteria were the use of additional
drugs due to comorbidities, non-compliance with colchi-
cine use, and a follow-up period shorter than 24 months
after switching to another colchicine preparation.

Demographic data, clinical and laboratory characteris-
tics, colchicine doses, side effects, the International Sever-
ity Score for FMF (ISSF), and the results of genetic analysis
of MediterraneanFeVer (MEFV) mutations were collected
from patients' medical records. Exons 2, 3, 5, and 10 in the
MEFV gene were analyzed in patients with a clinical suspi-
cion of FMF. The number of attacks and ISSF during the 6
months before and 3, 6,9, 12, and 24 months after switch-
ing from coated colchicine to compressed colchicine were
recorded.

Definitions

Colchicine resistance was defined as >1 attack per month
in compliant patients receiving the maximally tolerated
dose for >6 months (10) or >3 attacks over 4-6 months (11)
despite colchicine treatment. Additionally, it was defined
as the persistence of subclinical inflammation during the
attack-free period. Colchicine intolerance was defined as
the inability to increase colchicine to an effective dose due
to side effects.

The ISSF (12) is used to assess disease activity in FMF. ISSF
is calculated based on the following criteria: 1) chronic se-
quelae, 2) organ dysfunction, 3) organ failure, 4) attack fre-
quency, 5) elevation of acute phase reactants (erythrocyte
sedimentation rate, C-reactive protein, serum amyloid A)
during the remission period when at least two weeks or
more has passed after the last attack whose frequency was
lower than at least two per month, 6) involvement of two
or more sites during an acute, patient-specific attack (eg,
pericarditis, pleuritis, peritonitis), 7) more than two types
of attacks during the course of the disease, 8) attack du-
ration, and 9) leg pain upon exercising. The frequency

of attacks is awarded 0-2 points, other parameters

www.cmj.hr

355



356

RESEARCH ARTICLE

are awarded 0-1 points, and the maximum score is 10
points. The disease is classified into mild (<3 points), mod-
erate (3-5 points), and severe (>5 points).

Liver enzymes were considered to be elevated if there was
at least a 3-fold elevation in aspartate aminotransferase or
alanine aminotransferase. Diarrhea was defined as at least
two liquid stools per day or at least two liquid stools per
week despite a minimum appropriate treatment dose.

Treatment and doses

According to the EULAR (10), the recommended colchi-
cine dose is <0.5 mg/d for children under 5 years of age
(0.6 mg/d if the tablets contain 0.6 mg), 0.5-1.0 mg/d for
children aged 5-10 years (1.2 mg/d if the tablets contain
0.6 mg), and 1.0-1.5 mg/d (1.8 mg/d if tablets contain 0.6
mg) for children aged >10 years and adults.

FMF patients on coated
colchicine
(n= 1574 patients)

e

FMF patients on compressed
colchicine
(n= 68 patients)

FMF patients on compressed
colchicine
(n= 61 patients)

FMEF: Familial Mediterranean Fever

FIGURE 1. Study inclusion flowchart.
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Coated colchicine preparations available in Turkey are
Colchicum-Dispert® (Recordati, Istanbul, Turkey) and
Kolsin® (Ibrahim Etem Ulagay, Istanbul, Turkey), which con-
tain 0.5 mg of colchicine per tablet.

Compressed colchicine preparations, Colchicine Opocal-
cium® (Mayoly Spindler, Chatou, France), Colchicinalirca®
(Acarpia, Milano, Italy), and Colchicine Seid® (Seid Lab,
Barcelona, Spain) are used with the approval of the Turk-
ish Pharmacists Association in patients who are intolerant
or unresponsive to coated colchicine. These preparations
contain 1 mg of colchicine per tablet. The recommended
IL.-1-targeting drugs doses are 1-2 mg/kg/d for anakinra
and 2-4 mg/kg/mo for canakinumab.

This study complied with the Declaration of Helsinki and
was approved by the Ethics Committee of the Ankara City
Hospital (E2-21-1172).

Patients who respond to coated colchicine,
n= 1506

e Drug non-compliance, n= 2

o Irregular follow-ups, n=2

e Presence of comorbidities, n=2
e Missing data, n=1
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Statistical analysis

The normality of the distribution was assessed with the
Kolmogorov-Smirnov and Shapiro-Wilk tests. Data are ex-
pressed as the mean + standard deviation (SD). The analy-
sis was conducted with SPSS, version 26.0 (IBM Corp., Ar-
monk, NY, USA).

RESULTS
This study enrolled 61 patients who were switched from

coated colchicine to compressed colchicine due to resis-
tance or intolerance (Figure 1). Demographic features, clin-

TABLE 1. Patients’demographic and genetic characteristics

ical findings, and genetic test results are presented in Table
1 and Table 2. The most common mutation observed in
the MEFV gene analysis was homozygous M694V mutation
(35 patients; 57.3%). In 5 patients, MEFV mutation analysis
results were negative. These patients underwent further
genetic testing for other autoinflammatory diseases. The
results of these genetic analyses were also negative.

The mean erythrocyte sedimentation rate, C-reactive pro-
tein, serum amyloid A values of the patients during their
attack-free periods were 53+2.7 mm/h, 6.1+3.5 mg/L,
and 5.2+2.1 mg/L, respectively. 11/61 patients had elevat-
ed acute phase reactants in their attack-free periods.

Compressed colchicine

Characteristics
Sex, n (%)
female
male
Mean age of symptom onset, months + SD
Mean age at diagnosis, years + SD
Mean age at compressed colchicine onset, years + SD*
Results of genetic analysis, n (%)
Exon 10/Exon 10

M694V/M694V

M694V/M680I

M6801/M680I

M6801/V726A
Exon 10/Exon 2

M694V/E148Q
Exon 10/ -

M694vV/-

V726A/-

R761H/-

Exon 2/ -

E148Q/-
No mutation
*SD - standard deviation.

TABLE 2. Patients’ clinical characteristics

Compressed colchicine

responders; n=42 non-responders; n=19 Total; n=61
25 (59.5) 11 (57.9) 36 (59)
17 (40.5) 8(42.7) 25 (41)
42+28 18+ 11 34+22
87+53 7.8+4.7 84+5.1
124+39 106+£2.6 11.8+£35
24 (57.1) 11 (57.9) 35 (574)
6(14.3) 1(5.26) 7 (11.5)
0 1(5.26) 1(1.64)
124 0 1(1.64)
2(4.8) 1(5.26) 3(49)
4(9.5) 2(10.53) 6(9.8)
124 0 1(1.64)
1(24) 0 1(1.64)
0 1(5.26) 1(1.64)
3(7.1) 2(10.53) 5(8.2)

Compressed colchicine
responders; n=42

Characteristics, n (%)

Abdominal pain 36 (85.7)
Fever 31(73.8)
Arthralgia 18 (42.9)
Erysipelas-like erythema 9(214)
Arthritis 1(2.4)

Chest pain 6(14.3)
Prolonged febrile myalgia 3(71)

Compressed colchicine

non-responders; n=19 Total patients; n=61

16 (84.2) 52(85.2)

14 (73.7) 45 (73.8)
9 (474) 27 (44.3)
5(26.3) 14 (23)

10 (52.6) 11(18)
3(15.8) 9(14.8)
2(10.5) 5(8.2)
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Follow-up after switching from coated colchicine to
compressed colchicine

The reasons for switching to compressed colchicine were
uncontrolled attacks and persistence of subclinical inflam-
mation in 49 patients (80.3%) and intolerance in 12 pa-
tients (19.7%; 3 patients had increased liver function test
results, 2 patients had lymphopenia, and 7 patients had
gastrointestinal side effects).

The number of attacks at 3 and 6 months before switching
and at 3 and 6 months after switching is shown in Figure 2.
The frequency of attacks decreased at 3 and 6 months after
switching. The mean ISSF value in the last 3 months before
switching was 5.4+2.3, while after switching the lowest
value was 1.3+0.7, observed between 12 and 24 months
(Figure 3). Twelve patients who were switched due to intol-
erance responded to compressed colchicine and did not
require additional treatment.

The follow-up of non-responders to compressed
colchicine, and addition of IL-1-targeting drugs

Forty-nine of 61 patients were switched to compressed
colchicine due to indications other than colchicine in-
tolerance, including uncontrolled attacks and subclinical
inflammation. Of the 49 patients, 25 responded to com-
pressed colchicine treatment. The demographic char-

Croat Med J. 2023;64:354-61

acteristics, clinical characteristics, and MEFV gene analy-
sis results of the patients who responded to compressed
colchicine and those who did not are shown in Tables 1
and 2. The non-respondents were diagnosed with colchi-
cine-resistant FMF, and IL-1-targeting drugs were concom-
itantly added to their treatment (anakinra in 14 patients
and canakinumab in 10 patients).

The management of patients using IL-1-targeting drugs
is outlined in Figure 4. The median treatment duration
was 6.7 months (range 4-14 months) for anakinra and 9.1
months (range 6-16 months) for canakinumab.

The number of attacks in patients who received com-
pressed colchicine alone and in non-responders to com-
pressed colchicine who were additionally given IL-1-tar-
geting drugs is shown in Figure 2. After the addition of
IL.-1-targeting drugs, the number of attacks among the pa-
tients decreased in all months.

There were no differences in terms of sex, age at diagnosis,
clinical characteristics (except for arthritis), or MEFV muta-
tions between treatment responders and those who did
not respond to colchicine and were additionally given IL-1
-targeting drugs (Tables 1 and Table 2). Arthritis was more
common in patients who were additionally administered
IL-1-targeting drugs. Arthritis occurred in 1 of 42 treatment
responders and in 10 of 11 patients who additionally re-

Numbers of Attacks*

wv

»~

w

N

-

19 i
> 1,2
0

3-6 months 0-3 months 0-3 months 3-6 months 6-9 months  9-12 months 12-24 months

M Coated colchicine  m Compressed colchicine

IL-1 targeting drugs plus compressed colchicine

* The number of attacks was evaluated at each 3-month visit. For the 12—-24-month period, the average of 3-month follow-ups were recorded.

FIGURE 2. The number of attacks in patients switched from coated colchicine to compressed colchicine. The number of attacks was
evaluated at each 3-month visit. For the 12-24-month period, the average of 3-month follow-ups was recorded.
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ceived IL-1-targeting drugs. The rate of colchicine resis- canakinumab in addition to compressed colchicine. None
tance was higher in patients who had symptoms onset at of the patients had secondary amyloidosis.
an earlier age.

DISCUSSION
At the end of the two-year follow-up, 42/61 were using
compressed colchicine alone, 4/61 were using anakinra in This study showed that 25 of the 49 non-responders to
addition to compressed colchicine, and 15/41 were using coated colchicine and 12 patients with colchicine intoler-

The ISSF Scores*

| ‘GI | | || |

3-6 months 0-3 months 0-3 months 3-6 months 6-9 months  9-12 months 12-24 months

w

N

[y

B Coated colchicine  ®m Compressed colchicine  m IL-1 targeting drugs plus compressed colchicine

* The ISSF score was calculated at each 3-month visit. For the 12-24-month period, the average of 3-month follow-ups were recorded.

FIGURE 3.The International Severity Score for familial Mediterranean fever (ISSF) of patients switched from coated colchicine to
compressed colchicine. The ISSF score was calculated at each 3-month visit. For the 12-24-month period, the average of 3-month

follow-ups was recorded.
FMF patients on compressed
colchicine (n=61)

Unresponsive to compressed Responsive to compressed
colchicine (n=24) colchicine (n=37)

iy

FIGURE 4. The management of patients treated with interleukin 1-targeting drugs.
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ance experienced significant improvement after switching
to compressed colchicine.

Colchicine is an alkaloid that inhibits many cellular func-
tions, including microtubule assembly, cell adhesion, and
inflammasome activation (13,14). It is mainly metabolized
in the liver via demethylation by the cytochrome P450 sys-
tem (15). Since it is the main treatment for FMF, it is avail-
able in both oral and intravenous (IV) forms. The accepted
pharmaceutical form is the oral tablet form, and the IV form
has often been tested in clinical trials. Grossman et al re-
ported that the long-term use of the IV form was effective
and safe in patients who did not respond to oral (tablet,
solution) colchicine (16). Oral colchicine tablets are avail-
able as coated (film-coated, sugar-coated) or compressed
tablets, and they are produced in many countries in differ-
ent preparations.

A few studies have investigated the effects of colchicine
preparation switching on clinical outcomes (6-8). Em-
mungil et al reported a significant decrease in attack fre-
quency and activity scores (AIDAI and PRAS) in 50 adult
patients who were switched from coated colchicine to
compressed colchicine. The authors attributed these fa-
vorable outcomes to differences in the pharmacokinetic
properties of different colchicine preparations (6). Baglan et
al showed a decreased frequency and duration of attacks
in 35 pediatric patients after switching from domestical-
ly produced colchicine to foreign-produced compressed
colchicine. In their study, the mean frequency of attacks
decreased from 9.50+4.46 before to 1.85+ 141 a year af-
ter treatment with compressed colchicine, and inflamma-
tory marker levels significantly decreased (7). Tirkugar et al
found that the frequency of attacks and gastronintestinal
side effects decreased after switching from coated colchi-
cine to compressed colchicine preparations in 29 pediatric
patients. FMF severity scores and Bristol stool chart ques-
tionnaire scores improved significantly after the switch.
They concluded that switching colchicine preparations
may favorably affect both attack frequency and intoler-
ance (8). Similar to previous studies, in this study switch-
ing to compressed colchicine led to favorable outcomes in
non-responders to coated colchicine.

In our study, the desired response was not obtained in 24 of
the 49 patients who were switched from coated colchicine
to compressed colchicine. These 24 patients were consid-
ered colchicine-resistant, and received additional IL-1-tar-
geting treatment. Increased IL-1 production is associ-
ated with mutations in the pyrin protein. Inhibiting
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the activity of IL-1 with IL-1-targeting drugs is therefore a
logical step in controlling inflammation in colchicine-resis-
tant FMF patients. Despite a favorable response to anak-
inra, 9/14 patients were switched to canakinumab due to
non-compliance with daily injections and other reasons.
Previous studies (17-19) suggest that canakinumab can be
used in patients who do not respond to anakinra, although
it is not a recommended agent in patients who do not re-
spond to colchicine.

In the present study, the frequencies of attacks and ISSF
values decreased after the addition of IL-1-targeting drugs.
Additionally, similar to previous studies (20-22), the colchi-
cine-resistant group had younger age at symptom onset
and a higher frequency of arthritis compared with colchi-
cine responders. Furthermore, colchicine-resistant patients
were predominantly M694V homozygotes: 73.9% had
M694V homozygous mutation and 78.9% had at least one
M964V mutation. All patients except one had at least one
exon-10 mutation. In view of these findings, patients us-
ing coated or compressed colchicine with an early onset of
symptoms, a higher frequency of arthritis, higher ISSF val-
ues, and exon 10 mutations should be followed-up more
closely.

The limitations of our study are its retrospective, single-cen-
ter design and a relatively small sample size. Another limi-
tation was the lack of plasma or leukocyte colchicine mea-
surements. Despite these limitations, the study showed
compressed colchicine to be a useful treatment option
before initiating biological agents in non-respondents to
coated colchicine. Switching to compressed colchicine
should be considered, especially in patients with side ef-
fects to coated colchicine.
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