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Abstract

Although cardiovascular mortality in Japan is lower than in
other industrialized countries, clinical outcomes in coronary
artery disease (CAD) patients with type 2 diabetes mellitus
(T2DM) remain poor despite multiple evidence-based drug
therapies and interventions. We assumed that part of resid-
ual risk in these patients may be attributable to enhanced

inflammation, which can be inhibited presumably by colchi-
cine. However, dose-responsiveness of anti-inflammatory
effect of colchicine has not been elucidated. Therefore, we
designed a multicenter, randomized, double-blinded, paral-
lel-group study to explore the dose-dependent effects of
low-dose colchicine on serum high-sensitivity C-reactive
protein (hs-CRP) concentration and safety in CAD patients
with T2DM and enhanced inflammatory response as a phase
2 study. Enhanced inflammatory response was defined as
peripheral white-blood cell count >=7,000/uL. Patients (N =
63) will be randomly assigned to two doses of colchicine 0.25
mg/day, 0.5 mg/day, or placebo in a 1:1:1 ratio once daily for
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12 weeks. Changes in serum hs-CRP levels will be evaluated
as the primary endpoint, and changes in flow-mediated va-
sodilation and plasma myeloperoxidase levels will be evalu-
ated as secondary endpoints. The results of this study will
contribute to the development of a protocol for a planned
future phase 3 trial to estimate the reduction in CAD. The
present study describes the rationale, design, and methods

of the trial. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

In a recent global comparison of ischemic heart dis-
ease mortality rates, Japan has the lowest rate among de-
veloped countries, along with South Korea and France,
and almost half that of the USA [1]. As reported in the
Japanese Coronary Artery Disease (JCAD) study, Japa-
nese patients have better short and long-term prognosis
in patients with myocardial infarction than in Europe and
the USA [2]. However, there remain high-risk patients
among Japanese patients with coronary artery disease
(CAD). CAD patients with accumulated risk factors, es-
pecially type 2 diabetes mellitus (T2DM), are considered
to have the same risk as those with secondary prevention,
even without a history of myocardial infarction [3], and
they are recommended the use of aspirin in the American
Diabetes Association guidelines [4].

In our recent cohort study [5], which followed approx-
imately 8,000 Japanese patients with CAD and T2DM for
an average of 3.7 years, 18% of patients had a myocardial
infarction, stroke, or death. The annual event rate reached
5%, which is defined as a very high risk by the guidelines
of the National Cholesterol Education Program in the
USA [6]. The Osaka Acute Coronary Insufficiency Study
(OACIS), which follows the prognosis of Japanese pa-
tients who were hospitalized with acute coronary syn-
drome (ACS) for about 3 years, reported that in patients
complicated with T2DM, the incidence of fatal myocar-
dial infarction was 6.8%, hospitalization for heart failure
was 6.1%, and furthermore, major cardiovascular (CV)
events including revascularization were over 30% [7].
From these observations, the prognosis of CAD patients
complicated with T2DM is still poor in Japan, and there-
fore, the development of new intervention methods is re-
quired.

Although local inflammation in the vascular wall has
been thought to play a crucial role in the progression of
atherosclerosis and rupture of unstable plaque [8], no
probable indicators that reflect the degree of inflamma-
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tion supported by interventional studies have been devel-
oped. Furthermore, there are few reports that atheroscle-
rotic diseases such as ACS could be prevented by sup-
pressing inflammation. When vascular endothelial cells
are damaged and activated by various stimuli, circulating
leukocytes adhere to the endothelial cells due to the in-
crease in the expression of adhesion molecules, followed
by migration into the intima. Migrated leukocytes differ-
entiate into macrophages, take up oxidized LDL via the
scavenger receptor, and secrete inflammatory cytokines.
This series of processes triggers chronic inflammation of
the vascular wall [9], which is thought to occur in the pro-
gression of arteriosclerosis, plaque destabilization, or
thrombosis. Therefore, leukocyte activation is the most
upstream therapeutic target to suppress vascular inflam-
mation. White blood cell (WBC) count is the simplest
marker of leukocyte activation, and there exist many re-
ports describing the correlation between WBC count and
the occurrence or death of CV events in patients with
ACS [10-13] or chronic stable angina [14-17] and in the
general population [18-21]. In our cohort study [5], pa-
tients with WBC >7,700/uL (75th percentile) had a sig-
nificantly higher risk of CV events (hazard ratio 1.6, 95%
confidence interval 1.38-1.85) than those with <5,300/uL
(25th percentile). Furthermore, in 344 CAD patients in
whom leukocyte activity was measured using a micro-
channel flow analyzer (HR200, Kowa Co., Ltd), the num-
ber of adherent leukocytes in patients with WBC <7000/
uL (n = 261) was 5.80 + 0.19 (mean + SE)/field of view,
which was significantly lower compared to 8.44 + 0.47/
field of view in patients with WBC >7,000/uL (n = 83) (p
< 0.0001) (unpublished data). These results confirm the
previous cohort studies so far, and patients with increased
WBCs may have an increased risk of CV events.
Colchicine, commonly used for acute gout attack, is a
classical, inexpensive anti-inflammatory drug. It has been
reported that colchicine accumulates in leukocytes and
suppresses activation due to inhibition of cytoskeletal mi-
crotubule formation. This microtubule inhibition pre-
vents leukocyte migration in response to pro-inflamma-
tory factors and chemotaxis after urate crystal phagocy-
tosis. Recent reports have also revealed a new mechanism
of action for colchicine, reporting that colchicine sup-
presses the activation of nucleotide-binding 1, oligomer-
ization domain, leucine rich repeat and pyrin domain
containing-3 (NLRP3) inflammasome which can induce
IL-1P, a key cytokine in the inflammatory cascade, and
IL-18 from its inactive precursor through microtubules
[22, 23]. In addition, cholesterol crystals, known as an
important player in vascular inflammation, are reported
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to activate NLRP3 inflammasome formation [24], sug-
gesting that colchicine is a potential candidate drug to
suppress vascular inflammatory responses. Clinical stud-
ies also suggest the potential role of colchicine in the man-
agement of vascular diseases, although it is still contro-
versial. In a randomized controlled trial comparing the
effects of placebo and colchicine (1.0 mg/day) on neointi-
mal hyperplasia and in-stent restenosis after bare-metal
stent implantation in CAD patients with DM, colchicine
significantly suppressed in-stent restenosis compared to
placebo [25]. Also, in stable CAD patients, most of whom
were treated with aspirin and high-dose statins, colchi-
cine (0.5 mg/day) reduced the risk of CV events by 67%
[26]. Contrary, preventing effect of colchicine on resteno-
sis after angioplasty was denied in other studies [27, 28].
Abovementioned observations generally led us to re-
evaluate the efficacy of colchicine on vascular inflamma-
tion in high-risk CAD patients. Two recent clinical stud-
ies using low-dose colchicine (0.5 mg/day), namely, COL-
COT trial [29] and LoDoCo2 trial [30], reported a
significant reduction in the risk of combined CV events
in patients recruited within 30 days after myocardial in-
farction and in those with chronic coronary disease, re-
spectively. However, both studies showed no reduction in
CV death, and there was no significant difference in risk
of myocardial infarction alone in the COLCOT trial com-
pared to placebo. One possible reason is that not many
subjects with activated WBCs, who are most likely to ben-
efit from colchicine, were included in these studies.
Therefore, we designed the phase 2, randomized, double-
blinded, placebo-controlled, multicenter, parallel-group
comparison trial in CAD patients complicated with
T2DM who have increased WBCs (=7,000/uL). We will
also conduct the study with a candidate dose of 0.25 mg,
which is less likely to cause dose-dependent diarrhea.

Methods/Design

Trial Design

This is a multicenter, randomized, double-blinded, placebo-
controlled, parallel-group comparison trial to determine the effec-
tiveness of colchicine on reduction in high-sensitivity C-reactive
protein (hs-CRP) in CAD patients with T2DM and enhanced in-
flammatory response. The linearity of the dose-response relation-
ship for efficacy and safety is also evaluated. The eligibility criteria
are shown in Table 1. Registration, randomization, and data col-
lection are performed using an electronic data capture system.
Randomization is performed centrally through the electronic data
capture system with a stochastic minimization algorithm to bal-
ance treatment assignment within and across hospitals and statin
use.
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Trial Oversight

The principal investigator designed and conducted this study
in accordance with the Ethical Guidelines for Medical and Health
Research Involving Human Subjects in Japan. Protocol and con-
sent forms were reviewed and approved by the Institutional Re-
view Board at the University of the Ryukyus (approved number
[104]) as the Central Ethics Committee and each participating cen-
ter (Table 2) to which important protocol modification and safety
information including serious adverse events in this trial are re-
ported. All patients or their legally authorized representatives pro-
vided written informed consent before randomization with inves-
tigators. All centers are regularly monitored by the University of
the Ryukyus, and auditing of Good Clinical Practice for this study
is commissioned to a private audit company (Table 2). This trial
was registered at UMIN-CTR Clinical Trial (UMIN000029170,
https://center6.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.
cgi?trecptno=R000033349).

Trial Intervention

After the qualification check (visit 1), eligible patients random-
ly receive colchicine (0.5 mg/day), colchicine (0.25 mg/day), or
placebo at a ratio of 1:1:1 (Fig. 1). Treatment assignment is con-
cealed from participants or treating physicians. Patients are given
drugs orally once per day for 12 weeks. Changes in the medication
use as well as other drugs with possible effects on outcome are pro-
hibited. We regularly monitor participants and their physicians for
adherence to the study medication/dose at every visit.

Outcome Measures

The primary endpoint is the change in hs-CRP from baseline
to 4 weeks after administration. Secondary endpoints are the
changes in hs-CRP and flow-mediated vasodilation (FMD) from
baseline to 12 weeks after administration and plasma myeloper-
oxidase concentration from baseline to 4 or 12 weeks after admin-
istration. Safety outcomes are CV events including death, myocar-
dial infarction, cerebral infarction, admission due to heart failure,
and unstable angina and any adverse events systematically report-
ed for 12 weeks, including diarrhea. Safety outcomes are defined
in the protocol. Symptoms requiring hospital admission are in-
cluded according to Good Clinical Practice.

Measurement of Serum hs-CRP

Serum hs-CRP is measured at baseline, 4 and 12 weeks. Blood
samples are obtained while fasting or at least 4 h after a meal. Col-
lect 6 mL of venous blood into a plain tube or a blood collection
tube with serum separator, leave at room temperature for 30 min,
and then centrifuge at 1,200 g for 15 min at 20°C to obtain serum.
Dispense 1 mL of serum into 1.5-mL microcentrifuge tubes and
freeze at < —20°C until measurement. Measurement shall be con-
ducted by a central inspection agency (SRL Co., Ltd.). Measure-
ment results will not be reported to the implementing medical in-
stitution or the principal investigator until data fixation and will
be stored at the central measurement period. Measurement of hs-
CRP will not be performed during the clinical trial except for this
clinical trial.

Measurement of FMD

FMD is measured using a commercially available ultrasound
instrument equipped with an online computer-assisted semi-au-
tomatic analysis software (EF, Unex Co. Ltd, Nagoya, Japan) at
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Table 1. Patient eligibility criteria

Inclusion criteria: patients who fulfilled all the following criteria were included
1. CAD patients complicated with T2DM®*" and enhanced inflammatory response*? who were clinically stable for the past 3 months

2. Patients aged >20 years at the time of consent

3. If patients are women who may become pregnant or men who have not received contraceptive surgery*3 with a female partner who
may become pregnant, patients who agree to conduct appropriate contraception from the start of the study drug until the 90 days after

last administration

4, Patients who provide written consent to participate in the trial of their own free will based on a sufficient understanding of the trial

following an adequate explanation

) CAD is diagnosed by =75% stenosis of coronary arteries in coronary angiography; history of ACS and history of coronary artery
bypass or percutaneous coronary angioplasty; T2DM is diagnosed by the criteria of The Japan Diabetes Society

2) Enhanced inflammatory response is defined as WBC count =7000/uL

*3) Men who receive contraceptive surgery indicate men who have passed at least 1 year after vasectomy and have documents

proving the absence of sperm during ejaculation

Exclusion criteria: patients who met any of the following criteria were excluded
1. Patients with a history of hypersensitivity to colchicine preparations
2. Patients with already undertreated with colchicine or patients who took colchicine 30 days before qualification check date

3. Patients with liver cirrhosis

4. Patients with clinically cholestasis

5. Patients with renal dysfunction (eGFR <30 mL/min/1.73 m?)
6. Patients with active malignant tumor

7. Patients who take drugs that may interact with colchicine (drugs indicated in package insert)
a. Drugs which inhibit CYP3A4: (strongly inhibit) atazanavir, clarithromycin, indinavir, itraconazole, nelfinavir, ritonavir, saquinavir,
darunavir, telithromycin, telaprevir; drugs containing cobicistat (modestly inhibit), amprenavir, aprepitant, diltiazem, erythromycin,

fluconazole, fosamprenavir, verapamil
b. Drugs which inhibit P-glycoprotein: cyclosporine
8. Patients who take amiodarone or quinidine
9. Patients with apparent infection or inflammatory diseases
10. Smoker
11. Patients who are pregnant, potentially pregnant, or lactating

12. Patients who now participate other clinical trial or participated within 30 days before obtaining consent
13. Patients considered ineligible for any other reason by a study investigator

CAD, coronary artery disease; T2DM, type 2 diabetes mellitus; ACS, acute coronary syndrome; eGFR, estimated glomerular filtration rate;

CYP, cytochrome P450.

baseline and 12 weeks as described previously [31]. The brachial
artery diameter was determined at 21 points in a 3-mm segment of
the longitudinal B-mode image. FMD is estimated as the percent
increase in the diameter of the brachial artery over the baseline
value at maximal dilatation during reactive hyperemia.

Measurement of Plasma Myeloperoxidase Concentration

Plasma myeloperoxidase concentration is measured at base-
line, 4 and 12 weeks. After collection of 5 mL of venous blood into
an EDTA-2Na tube, mix by inverting 5-6 times, and then centri-
fuge at 1,500 g at 4°C for 15 min. The plasma sample is ice-cold
immediately and stored frozen at <-20°C until measurement.
Measurement is performed with fluorescent microbead immuno-
assay (Luminex system).

Other Measurements

Blood pressure, heart rate, complete blood count, and blood
chemistry are measured at baseline, 4 and 12 weeks. Electrocardio-
gram is performed at baseline and 12 weeks. Pregnancy test is done
for women who can get pregnant at baseline. Blood samples are

Effects of Low-Dose Colchicine on
Inflammation in High-Risk Patients

obtained while fasting or at least 4 h after a meal. Follow-up is done
at the hospital outpatient clinic or referring clinics 3 weeks after
the end of treatment.

Data Management

Data management including data entry, coding, security, and
storage, including any related processes to promote data quality, is
carried out by the University of the Ryukyus. The details are de-
scribed in the full protocol.

Sample Size and Statistical Analysis

The primary objective of the analysis in this trial is to attest to
a linear dose-response relationship. To date, colchicine dose-set-
ting trials using the same index have not been conducted. The pre-
vious study [32] compared serum hs-CRP levels between subjects
treated with colchicine 1.0 mg/day and those without treatment
and reported that hs-CRP levels after 4 weeks of treatment were
1.78 (SD 1.23) mg/dL in the colchicine group and 3.70 (SD 2.30)
mg/dL in the non-treated group, respectively. From this result, we
estimated that hs-CRP is suppressed to 3.22 mg/L in the 0.25 mg/
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Table 2. Study oversight

Role in study

Name

Institution

Principal investigator

Shinichiro Ueda, MD, PhD

Department of Clinical Pharmacology and Therapeutics, University of the
Ryukyus

Co-principal investigator

Junya Ako, MD, PhD

Department of Cardiovascular Medicine, Kitasato University School of
Medicine

Yukihito Higashi, MD, PhD

Department of Cardiovascular Regeneration and Medicine, Hiroshima
University

Kazuo Ishikawa, MD

Diabetes Center, Urasoe General Hospital

Shinji Koba, MD, PhD

Division of Cardiology, Showa University School of Medicine

Yuji Kumagai MD, PhD

Clinical Trial Center, Kitazato University Hospital

Koichi Node, MD, PhD

Department of Cardiology, Saga University School of Medicine

Ichiro Sakuma, MD, PhD

Cardiovascular Medicine, Hokko Memorial Clinic

Hiroki Uehara, MD

Department of Cardiology, Urasoe General Hospital

Takanori Yasu, MD, PhD

Department of Cardiovascular Medicine and Nephrology, Dokkyo Medical
University Nikko Medical Center

Central review of FMD

Hirofumi Tomiyama, MD, PhD

Department of Cardiology, Tokyo Medical University

Statistical analysis

Takeshi Morimoto, MD, PhD, MPH

Department of Clinical Epidemiology, Hyogo College of Medicine

Drug manufacture and management

Masahiro Okuda, PhD

Department of Pharmacy, Osaka University Hospital

Drug allocation

Hisako Yoshida, PhD

Department of Medical Statistics, Osaka City University

Data management and monitoring

Yumi lkehara, MS, Kaori Une

Clinical Research and Quality Management Center, University of the
Ryukyus Hospital

EDC system support

Ayumi Shintani, PhD, MPH

Department of Medical Statistics, Osaka City University

GCP auditing

Katsumi Ito

A2 Healthcare

Measurement of concentration of
colchicine and myeloperoxidase

Akiko Mutoh, PhD

Department of Clinical Pharmacology and Therapeutics, University of the
Ryukyus

Coordinating investigator

Yoshikazu Miwa, MD, PhD

Department of Clinical Pharmacology and Therapeutics, University of the
Ryukyus

FMD, flow-mediated vasodilation; EDC, electronic data capture; GCP, Good Clinical Practice.

day treatment group and 2.74 mg/L in the 0.5 mg/day treatment
group, respectively, from 3.70 mg/L in the placebo group. Assum-
ing SD of all treatment groups is common and 1.0 mg/dL, and
contrast of placebo, 0.25 mg/day, and 0.5 mg/day in treatment
groups was 1, 0, —1, we calculated that a total 63 patients are need-
ed with a one-sided alpha of 0.025 and a power of 0.8. If the dose-
response relationship reached a peak at 0.25 mg and the resultant
contrast was 2-1-1, the power becomes 68% with 63 patients. Con-
sidering the dropout cases, the target number of patients was set at
23 patients in each group, resulting in a total of 69 patients.

The statistical analysis plan will be specified before data analy-
sis. The full analysis set (FAS) includes patients who received al-
located treatment and provided assessable outcome data. The safe-
ty analysis set (SAS) includes patients who received allocated treat-
ment at least once. The per protocol set includes patients who
received allocated treatment and for whom planned outcome data
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as per the protocol are available. The FAS is used for the primary
endpoint, and the FAS and per protocol set are used for secondary
endpoints. The SAS is used for safety outcomes. Categorical vari-
ables are expressed as frequencies with percentages, and continu-
ous variables are expressed as means with SDs or medians with
interquartile ranges. All analyses are conducted under the inten-
tion-to-treat principle.

For the dose and effect of colchicine, a dose-response line is
determined by one-way regression analysis. Effects are assessed by
the difference in plasma myeloperoxidase and serum hs-CRP con-
centration before and after 4 weeks of treatment and the difference
in FMD, an index of vascular endothelial function, before and after
12 weeks of treatment. Doses are log transformed, and appropriate
hypothetical values for placebo are used. For the changes in other
endpoints, a paired f test is used for comparisons of the baseline
and follow-up values within the group, and two-sample ¢ tests are

Miwa et al.



Visit 0 Visit 1 Visit 2 Visit 3 Visit 4
4weeks 12weeks Follow up
hs-CRP hs-CRP
myeloperoxidase hs-CRP myeloperoxidase
FMD myeloperoxidase FMD

I I
Obtaining Confirmation of eligibility

Consent Pre-administration tests
|

randomization

Colchicine 0.5mg once daily

Colchicine 0.25mg once daily
1
placebo

Fig. 1. Trial design. After informed consent is obtained, eligible patients randomly receive colchicine (0.5 mg/
day), colchicine (0.25 mg/day), or placebo at a ratio of 1:1:1. Patients are given drugs orally once per day for 12

weeks. FMD; flow-mediated vasodilation.

used for comparisons between groups. All statistical analyses are
performed by a study statistician (T. Morimoto) with the use of
JMP (SAS Institute Inc., Cary, NC) or SAS (SAS Institute Inc.,
Cary, NC) based on the statistical analysis plan. All p values are
two-sided, and p < 0.05 is considered significant. For baseline data,
missing data are not imputed, and data with missing information
are analyzed as they are. Because of the short enrollment and fol-
low-up periods and the estimated low risk of adverse events, no
interim analyses are planned.

Discussion

We have developed the phase 2 study protocol exam-
ining dose-dependent effects of low doses of colchicine
on hs-CRP and safety in CAD patients with T2DM and
enhanced leukocyte activation. We are willing to move to
the phase 3 study for the approval of colchicine as a drug
to reduce CV events in these patients. Our study protocol
is characterized by the following: the enrollment of CAD
patients with T2DM and enhanced leukocyte activity in
order to have the sufficient statistical power and clear ev-
idence for efficacy, setting hs-CRP as the primary end-
point, and testing two low doses of colchicine.

Since the proposal of inflammation hypothesis of ath-
erosclerosis, several clinical trials with anti-inflammatory
drugs have been conducted based upon the promising re-
sults from animal model of atherosclerosis [33]. These

Effects of Low-Dose Colchicine on
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trials, unfortunately, failed to show any significant reduc-
tion in risks for CV events [34, 35]. More recently, how-
ever, the Canakinumab Anti-inflammatory Thrombosis
Outcome Study (CANTOS) found that canakinumab, a
monoclonal antibody against IL-1, significantly reduced
recurrent CV events and hs-CRP independent of lipid-
level lowering [36]. Results from CANTOS trial suggest
that colchicine, which can also inhibit NLRP3
inflammasome-IL-1p pathway as an anti-inflammatory
drug, is supposed to similarly reduce CV risk in CAD pa-
tients. In fact, COLCOT trial [29] and LoDoCo2 trial [30]
showed a significant reduction of risks for CV events in
CAD patients. However, both trials failed to reduce the
risk of CV death. In addition, unfortunately, the COL-
COT trial also failed to reduce the risk of myocardial in-
farction, and the LoDoCo trial showed a higher risk of
all-cause mortality, although not statistically significant.
Such unclear results from large-scale clinical trials may
result from lower than expected CV risks due to thera-
peutic interventions based on the background of previous
evidence and/or unselected patient population that was
not influenced by the drug being studied. The former sit-
uation requires a very large sample size or very high-risk
population, and for the latter reason, identification and
enrollment of patients who are likely to benefit from the
study drug should have been enrolled. From these points
of view, we will enroll CAD patients with T2DM and en-
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hanced leukocyte activity who carry the highest CV risk
in Japan even under the evidence-based optimal medical
therapy [5] and are likely to benefit from colchicine for
this phase 2 trial and a future phase 3 trial.

Hs-CRP is an established marker of CV disease. Elevat-
ed hs-CRP is associated with poor prognosis after ACS,
and although controversial, an active role for hs-CRP in
atherosclerotic plaque formation and progression has also
been proposed. Currently, hs-CRP is considered to be a
true CV risk factor as well as low-density lipoprotein cho-
lesterol, and the concept of hs-CRP as a residual inflam-
matory CV risk is expanding. We set the change in hs-
CRP as a primary endpoint because of the previous report
indicating that colchicine 1 mg for 4 weeks reduced hs-
CRP by about 60% in CAD patients with hs-CRP >0.2 mg/
dL who received aspirin and statins [26]. Since the main
pharmacological effect of colchicine is suppression of leu-
kocyte activation, we also set the changes in leukocyte ac-
tivation evaluated by the plasma myeloperoxidase con-
centration as a secondary endpoint. We previously con-
firmed that leukocyte activation by systemic free fatty acid
directly reduces vascular endothelial function via myelo-
peroxidase, which was increased by leukocyte degranula-
tion [37]. In our clinical study in healthy individuals, col-
chicine 0.5 mg/day for 1 week suppressed leukocyte acti-
vation (adhesion to microchannels) and the increase in
plasma myeloperoxidase due to systemic free fatty acid
loading (unpublished data). By measuring these markers
simultaneously, it is possible to know the effect of colchi-
cine on leukocyte in detail. Although vascular endothelial
function measured by FMD is not established as a true
surrogate marker in arteriosclerotic disease, many studies
showed an association with CV events, and various inter-
ventions for arteriosclerosis have been reported a correla-
tion between improvement of vascular endothelial func-
tion and risk reduction of clinical endpoint [38-40].
Therefore, these indices are thought to be appropriate for
evaluating the efficacy of colchicine.

Another problem we should solve is the issue of prop-
er dosage of colchicine. The daily dose of 0.5 mg is the
approved dose in Japan for familial Mediterranean fever.
This dose is less than half the amount used for gout pre-
vention, epicarditis, and Behcet’s disease for Caucasians.
Although the long-term use of colchicine at doses of 1-2
mg/day has been well documented to be safe and reason-
ably well tolerated in patients with familial Mediterra-
nean fever [41], we selected low-dose colchicine because
we already confirmed its inhibitory effect on leukocyte
activation and it has been used in long-term previous
studies targeting CAD. However, the occurrence of diar-
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rhea is dose dependent, and chronic administration may
accumulate in leukocytes for a long time even at low dos-
es. In a previous study, diarrhea occurred in >10% sub-
jects even at 0.5 mg daily [26]. Considering these issues,
a dose-finding study was planned with a lower daily dose
of 0.25 mg. To evaluate the linearity of the dose-response
relationship, a plan with a daily dose of 0.125 mg was ide-
al, but it was difficult in terms of formulation production
and was abandoned. From the results of our pharmaco-
kinetic study, the half-life of colchicine in neutrophils is
50 h, and the administration period is expected to reach
a steady state in about 2 weeks. Therefore, the duration of
drug exposure was set at 4 weeks that is sufficient for
pharmacological evaluation.

Conclusion

From the points of view discussed above, a double-
blinded, randomized, controlled trial investigating the ef-
fects of colchicine on hs-CRP levels in CAD patients com-
plicated with T2DM with enhanced inflammatory re-
sponse was designed.
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