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Abstract

The aim of the present paper is to eval-
uate the efficacy and safety of colchicine
and dapsone combination therapy in cases
of steroid-dependent, relapsed and refracto-
ry immune thrombocytopenia (ITP). This is
a retrospective study of ITP patients who
attended the Hematology Clinic at Chiang
Mai University Hospital (Thailand) from 1
January 2008 to 30 September 2014.
Medical records and clinical data were
reviewed for efficacy and adverse effects.
Sixty-four ITP patients received the combi-
nation therapy. The median age was 46
years and 70.3% were female. The majority
(65.6%) were relapsed ITP patients. Median
platelet count before starting treatment was
22.6x10%L. The response rate was 82.8%,
with 75.0% of patients having a complete
response. Median time to response was 8
weeks. The response rate was higher in
relapsed patients (90.4%) compared to
refractory (61.5%) and steroid-dependent
patients (77.8%). Steroid treatment was dis-
continued in 30 patients (50%) following
combination therapy. The most common
side effect was hemolysis due to dapsone
which was found in eight patients (12.5%).
We can therefore conclude that combination
therapy with colchicine and dapsone is an
alternative second-line therapy option in
relapsed ITP cases with acceptable side
effects.

Introduction

Immune thrombocytopenia (ITP) is an
acquired immune mediated condition which
results in the destruction of platelets and
consequently increases the risk of
bleeding.!? The annual incidence of adult
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ITP is about 3 per 100,000 persons with the
frequency in females being twice that of
males.>* The criteria for the diagnosis of
ITP are isolated thrombocytopenia with a
platelet count less than 100x10°%L without
other explained causes of thrombocytope-
nia.!

A platelet count of less than 30x10%/L,
as well as thrombocytopenic bleeding or
undergoing any invasive procedure are the
indications for starting treatment.?’
Standard initial therapy is corticosteroids
(e.g. prednisolone 1 mg/kg/day)>> which
confer a 70-80% response rate within 2-4
weeks. 26,7

Most ITP patients respond to steroid
treatment but in some cases, including
relapsed, refractory, or steroid-dependent
patients, second-line therapy is required.2
Second-line treatment aims to prevent pro-
longed exposure to high dose corticosteroid
which is associated with a broad range of
adverse or severe side effects.

There are many second-line treatments
available for these cases. The second-line
therapy for the treatment of ITP includes
splenectomy; immunosuppressive drugs
such as cyclophosphamide, azathioprine,
cyclosporine; anti-CD20 monoclonal anti-
bodies: rituximab; thrombopoietin receptor
agonists- eltrombopag and romiplostim;
vincristine;  danazol; dapsone; and
colchicine. The response rate, adverse
effects and cost of treatment are varied.?>
Unfortunately, there have been no prospec-
tive randomized trials comparing the effica-
cy and safety of second-line therapy regi-
mens. Data from case series suggest that
splenectomy is the most effective second-
line therapy for ITP since it has a high
response rate and provides a durable
response.>® However, a splenectomy is an
invasive procedure which is associated with
complications or mortality.® As a result,
medical treatment is still widely used in
clinical practice.

Dapsone is one of the steroid-sparing
agents which can be used in the second-line
treatment of ITP. Its mechanism of action is
inducing non immune-mediated destruction
of red blood cells instead of platelets, result-
ed in increasing platelet count.® Side effects
of dapsone are mild and manageable, e.g.,
abdominal discomfort, nausea and low-
grade hemolysis. The response rate was 40-
61.8% and a median duration to response
was 3 to 4 months.?"12

Colchicine, which prevents platelet
destruction by inhibiting the function of
microtubules in macrophages, is also con-
sidered a second-line therapy for ITP
patients.!3 Dose-dependent diarrhea, nausea
and vomiting, are well-known side effects
of this medication.”? A small study of
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patients with refractory ITP revealed that
the patients who received colchicine as the
second-line therapy had a rate of response
0f 29%.13

This trial aims to study the efficacy of
the combination therapy of colchicine and
dapsone in cases of relapsed ITP, refractory
ITP and steroid-dependent ITP. This combi-
nation may enhance the response rate due to
different mechanisms of action. In addition,
both these agents are inexpensive with dif-
ferent side effects.

Materials and Methods

This is a retrospective, chart-reviewed
study on relapsed, refractory and steroid-
dependent ITP patients. This study was con-
ducted from 1 January 2008 to 30
September 2014 at the Hematology Clinic,
Chiang Mai University Hospital, Chiang
Mai, Thailand. During that period,
colchicine and dapsone combination thera-
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py was the first choice of second-line treat-
ment in our center in cases of relapsed ITP,
refractory ITP and steroid-dependent ITP,
who did not have life threatening bleeding.
The local Institutional Review Board
approved the study stating it was in accor-
dance with the guidelines in the declaration
of Helsinki. The patients were included in
the study if they were 18 years of age or
older and had been diagnosed with one of
following three types of ITP:!

i:  Relapsed ITP: the recurrence of platelet
numbers less than 30x10%/L in patients
who had previously responded to at
least 1 month of corticosteroid treat-
ment.

ii: Refractory ITP: patients who were unre-
sponsive to corticosteroids after 1
month of treatment with 1 mg/kg/day of
prednisolone or equivalent dose of other
corticosteroids.

iii: Steroid-dependent ITP: patients requir-
ing at least 20 mg/day of prednisolone
to maintain a platelet count over
30x10%/L.

The patients were treated with a combi-
nation therapy of colchicine and dapsone
with or without corticosteroids. Patients
with a previous splenectomy or who had
been previously treated with colchicine or
dapsone monotherapy before that period
were also included. Exclusion criteria were
patients who received concurrent other sec-
ond-line treatment and patients with G6PD
deficiency.

Treatment and follow-up

Patients with relapsed, refractory or
steroid dependent ITP were started on a
treatment of prednisolone up to 1
mg/kg/day. Colchicine (dose 0.6-1.2
mg/day) and dapsone (dose 50-100 mg/day)
were started concurrently. Duration of treat-
ment and dose adjustment for corticos-
teroid, colchicine and dapsone were decided
to individual patient according to response.
All the patients were followed-up by the
assessment of the responsiveness of platelet
counts, clinical bleeding events and treat-
ment related complications.

Data collection and treatment out-
comes

We collected the clinical data from
electronic and paper medical records. The
following information was retrieved: age,
sex, co-morbidities, hemoglobin and
platelet count at diagnosis, category of ITP
(relapse, refractory, or steroid dependent),
initial dose of prednisolone and discontinu-
ation date, date of the start and finish of
treatment with colchicine and dapsone,
response, relapse following combination
therapy, and adverse events.
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The primary outcome of this study was
the response rate of steroid-dependent,
relapsed, and refractory ITP. The treatment
responses were defined according to the fol-
lowing:!

i:  Complete response (CR): a platelet
count of 100x10%L or above for at least
two consecutive measurements more
than 7 days apart, without bleeding.

ii:  Continuous complete response (CCR):
patients who showed CR for at least 6
months.

iii: Response: a platelet count of 30x10%/L
or above that is at least double pretreat-
ment levels for at least two consecutive
measurements more than 7 days apart,
without bleeding.

iv: No response (NR): a platelet count of
fewer than 30x10%/L or less that is less
than double pretreatment levels for at
least two consecutive measurements
more than a day apart, or the presence
of clinical bleeding.

The secondary outcomes were treat-
ment related complications, bleeding
events, all-causes mortality, and relapse
rate.

Statistical analyses

Descriptive analysis was used to
describe demographic data and clinical
characteristics of the patients. Continuous

data were reported using mean or median
with corresponding standard deviation or
range, as appropriate. Categorical data were
reported using number with percentage.
Time to response was defined by time from
starting combination therapy to CR or
response as defined previously. Time to cor-
ticosteroid discontinuation was defined by
time from diagnosis of relapse, refractory,
or steroid dependent to stopping pred-
nisolone. Multivariate logistic regression
was used to identify potential predictors for
patient response to colchicine and dapsone
combination therapy. Odds ratios (OR) with
corresponding 95% confidence interval (CI)
were reported. Statistical significance was
defined as a P-value less than 0.05. SPSS
version 21.0 for Windows was used for all
analysis.

Results

Baseline characteristics

Sixty-four ITP patients who received
colchicine and dapsone combination thera-
py were included in this study. A median
age was 46 years (range 15-73) with forty-
five patients (70.3%) were female. Co-mor-
bid diseases were reported in 37.5% of
patients as shown in Table 1. All of them

Table 1. Demographic data of relapsed, refractory and steroid-dependent immune throm-

bocytopenia patients [total (n=64)].

Gender
Male 19 (29.7)
Female 45 (70.3)
Age at diagnosis, median (range) 46 (15-73)
Co-morbid disease
Yes 24 (37.5)
Endocrine (DM, DLP) 10 (15.6)
Cardiovascular (HT) 9 (14.1)
Respiratory (COPD) 2 (3.1
Others 3@
No 40 (62.5)
Category of ITP
Relapsed 42 (65.6)
Refractory 13 (20.3)
Steroid-dependent 9 (14.1)
Platelet count at diagnosis, median (range)* 8.44x10%L (3-69x10%L)
Concomitant prednisolone
Yes 60 (93.7)
1 mg/kg/day 36 (56.2)
<1 mg/kg/day 24 (37.5)
No 4 (6.3)
Previous splenectomy
Yes 4 (6.3)
No 60 (93.7)

*Missing platelet count data at diagnosis in one patient. DM, diabetes mellitus; DLP, dyslipidemia; HT, hypertension; COPD,chronic obstruc-

tive pulmonary disease.
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had primary ITP. Forty-two (65.6%) were
relapsed ITP patients, thirteen patients
(20.3%) were refractory ITP and nine
patients (14.1%) were steroid-dependent
ITP. No patient in relapsed ITP group had
previous episode of steroid-dependence.

The median platelet count before treat-
ment was 22.6x10%L (range 3-69x10%/L).
Forty-eight patients (75%) had a platelet
count <30x10%L. The most frequent pre-
scribed colchicine dose was 1.2 mg/day (58
patients, 90.6%) and dapsone 100 mg/day
(52 patients, 96.3%). Almost all except 4
patients (93.7%) received concomitant
prednisolone. Of these, 36 patients (56.2%)
were treated with a prednisolone dose of 1
mg/kg/day at the time of second line treat-
ment. The remaining patients received pred-
nisolone at lower doses (range 10-40
mg/day). Only four (6.3%) patients had
splenectomy before second-line manage-
ment. (Table 1) No patients who had previ-
ous exposure to either colchicine or dap-
sone were included in the study.

Response to treatment

Fifty-three patients (82.8%) responded
to the combination therapy, with 48 patients
(75.0%) achieved CR whereas eleven
patients (17.2%) had NR. (Table 2)

In each indication of second-line thera-
py, overall response rate was higher in
relapsed ITP patients at 90.4% compared to
refractory (61.5%) and steroid-dependent
ITP cases (77.8%). Refractory ITP resulted
in the highest NR [5 patients (38.5%)]
(Table 2).

The median time to response was 8

weeks (interquartile range 26-44). Of the 60
patients who received concomitant pred-
nisolone, 30 patients (50%) were able to
discontinue prednisolone, with a median
time of termination of prednisolone of 39.9
weeks. The remaining patients who
received prednisolone were able to decrease
the dosage to a median of 5 mg/day.

In the group of ITP patients who
responded to treatment, fifteen patients
(28.3%) had CCR (18.8%, 5.7%, and 3.8%
in relapsed ITP, steroid dependent ITP and
refractory ITP, respectively) at the median
follow up 22.5 months. Five patients (9.4%)
were able to discontinue both colchicine
and dapsone, while remaining at CCR.
However, twenty three (43.4%) patients
eventually relapsed (39.6% of the relapsed
ITP group and 3.8% of the steroid-depen-
dent ITP group) with a median time from
response to recurrence of 64.2 weeks (range
7-172 weeks). The majority of them (14
patients, 60.9%) received both colchicine
and dapsone at the time of relapsed whereas
2 patients (8.7%) already discontinued both
drugs and 7 patients (30.4%) had either
colchicine or dapsone when relapsed.

Thirty four patients (53.1%) continued
both dapsone and colchicine combination
therapy until the last follow-up. In the con-
trary, 14 (21.9%) patients discontinued both
medications with 4 patients stopped simul-
taneously and 6 patients stopped colchicine
before dapsone. Sixteen (25%) patients quit
only dapsone or colchicine (8 patients in
each group). The majority of patients (23
from 30 patients, 76.7%) stopped medica-
tions without tapering of doses. The median
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duration of treatment with dapsone and
colchicine were comparable at 14.5 months
(range 1-63 and 1-61 months, respectively).

Adverse events

Ten patients (15.6%) experienced
adverse events, of which eight patients
(12.5%) had dapsone-related hemolysis
defined by anemia with laboratory evi-
dences of hemolysis (5 with subclinical
hemolysis with hemoglobin more than 10
g/dL). The other 2 patients (3.1%) had
transaminase enzyme elevation with peak
values of 2.7 times of upper normal range.
One patient with hepatitis discontinued
colchicine and subsequently responded to
dapsone monotherapy. Nevertheless, he still
had persistent mild transaminitis and non-
alcoholic steatohepatitis was diagnosed
later. Another patient had transient elevation
of liver enzymes and not required cessation
of medication. No patient suffered from
infectious complications. However, 10
patients (15.6%) died of unknown reasons
as they were lost to follow up.

Clinical factors that affected the
treatment response

Relapsed ITP group was significantly
correlate with treatment response compare
to composite refractory ITP and steroid-
dependent ITP group [OR 4.43 (95%CI:
0.93-23.22, P=0.037]. There were no statis-
tical differences between sex, age, and
platelet count at initial diagnosis of ITP in
the treatment response. Regarding the other
treatment effects, there were no differences
between concomitant prednisolone of 1

Table 2. Demographic data and treatment response according to category of immune thrombocytopenia.

Median age in years (age range) 46 (15-73) 46 (15-73) 50 (16-68) 42 (18-59)
Mean platelet count at diagnosis (x10%L) 22.6 20.1 29.2 173
Previous splenectomy, n (%) 4(6.2) 2 (50.0) 0 (0.0) 2 (50.0)
Concomitant prednisolone 1 mg/kg/day, n (%) 36 (56.2) 26 (72.2) 1(2.8) 9 (25.0)
Response, n (%) 53 (82.8) 38 (71.7) 7(13.2) 8 (15.1)
Complete response, n (%) 48 (75.0) 35 (72.9) 7(14.6) 6 (12.5)
Response but not CR, n (%) 5(78) 3 (60.0) 0(0) 2 (40.0)
No response, n (%) 11 (17.2) 4 (36.4) 2 (18.2) 5 (45.4)

Median time to response (weeks) 8 8 8 6

Prednisolone discontinuation, n (%)* 30 (50) 23 (76.7) 4 (13.3) 3 (10.0)
Adverse effects, n (%) 10 (15.6) 7(70.0) 1 (10.0) 2 (20.0)
Outcome, n (%)
CCR** 15 (28.3) 10 (66.7) 3 (20.0) 2 (13.3)
Relapsed after response** 23 (43.4) 21 (91.3) 2 (8.7) 0 (0)
Died 10 (15.6) 6 (60.0) 1 (10.0) 3 (30.0)
Loss of follow up 11 (17.2) 2 (18.2) 2 (18.2) 7(63.6)

*Sixty patients received concomitant prednisolone. **Compared to 53 patients who showed overall response, including 10 cases lost to follow up. CR, complete response; R, response; CCR, continuous complete

response.
OPEN a ACCESS
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mg/kg/day or a lower dosage and also
between patients who had undergone
splenectomy versus intact-spleen individu-
als (Table 3).

Discussion

We reported a high response rate from a
combination of colchicine and dapsone in
concomitant with steroid especially in
relapsed, ITP patients. Refractory and
steroid dependent ITP patients had lower
response rate compared to relapse group.
The median time of response was 8 weeks.
Half patients were able to discontinue pred-
nisolone. Fifteen patients (28.3%) had CCR
with these combination treatments.
Furthermore, this combination treatment
had minimal side effects and was non-inva-
sive compared to other second-line modali-
ties for ITP treatment.

A systematic review of the use of
splenectomy for treatment of ITP showed a
response rate of 88% and a CR rate of
66%.8 Moreover, splenectomy had a higher
rate of sustained response with a median
relapse rate of 15%.% This is compared to
only one-third of patients in this study who
maintained CCR. The limitations of a
splenectomy are mainly due to its complica-
tions. Complication rates were 12.9% with
a laparotomy and 9.6% with a laparoscopic
splenectomy and mortality rates were 1%
and 0.2%, respectively.® Since there are no
preoperative characteristics to help predict
patient response to a splenectomy,® which

may lead to bleeding complications, many
medical treatments have been investigated
to facilitate second-line treatment of ITP
enabling a splenectomy to be deferred until
the chronic phase of disease (12
months).>!'* In one large cohort study, car-
ried out over the last 35 years, use of a
splenectomy tended to delay second- to
third-line therapy but the overall rate of
operation remained steady at around 15-
25%.15 The emerging therapies as a second-
line treatment were rituximab and throm-
bopoietin receptor agonists.!’

Rituximab has been studied for treat-
ment of ITP. An early systematic review
derived from uncontrolled studies showed
an overall platelet count response in
62.5%!'¢ that was similar to the current
study. The international guidelines recom-
mend that rituximab may be considered for
patients where one line of therapy has
failed,? even though its use is limited by
cost and toxicity and a mortality rate of
2.9%.16 Moreover, the later RCT for sec-
ond-line treatment could not show signifi-
cant benefit of rituximab over placebo in
terms of long-term treatment failure or
overall response rate.!” When comparing
the results of the colchicine and dapsone
combination therapy with the placebo group
in that trial, the combination therapy seems
to improve overall response rate (82.8% vs
67%), CR rate (72.2% vs 39%) along with a
decreased relapse rate (43.4% vs 68%,
respectively)'.

Thrombopoietin receptor agonists are
novel treatments that have been investigat-
ed in this field. Eltrombopag is an oral ago-

Table 3. Correlation of risk factors and treatment response.

nist that has been used in a phase 3 RCT in
previous treated ITP patients who had a
platelet count of less than 30x10%L for
more than 6 months. The results were
impressive since eltrombopag had a better
response rate (79% vs 28%) compare to
placebo.!” The response rate of patients on
eltrombopag is slightly higher than a sub-
group of refractory ITP patients (61%) and
comparable with steroid-dependent patients
(77.8%), who received combination therapy
in the current study. While a long-term
study supported a durable response of
patients on ethrombopag, 13% of patients
experienced adverse events that led to with-
drawal. These adverse effects included in
particular, thromboembolic events and liver
enzyme elevation.!” Another thrombopoi-
etin receptor agonist that has been evaluated
in RCT is romiplostim. The overall
response rate was 88% and 79% of non-
splenectomised and splenectomised patients
respectively,?? which were comparable to
eltrombopag but little higher than the
results in the current study. A study of long-
term safety and tolerability of romiplostim
revealed some of the same adverse events
as eltrombopag.2!

Focusing now on chemotherapy and
immunosuppressive therapy, the use of vin-
cristine has been studied in both newly
diagnosed and refractory ITP patients.?223
Vincristine showed a high response rate of
75.8% with a median time of response of 9
days in relapsed or refractory patients.??
This data support that vincristine provides
similar efficacy to colchicine and dapsone
combination but the advantage is that it has

Gender 2.32 0.47-10.66 0.279
Female 45 39 (73.6)
Male 19 14 (26.4)

Age at diagnosis 0.72 0.11-3.55 1.000
=40 years 43 35 (66.0)
<40 years 21 18 (34.0)

ITP category 443 0.93-23.22 0.037
Relapsed 42 38 (T1.7)
Refractory and steroid-dependent 22 15 (28.3)

Platelet at diagnosis 0.24 0.00-2.05 0.263
=15x10%L 47 37 (71.2)
<15%10%L 16 15 (28.8)

Prednisolone concomitant 2.32 0.10-3.83 0.729
1 mg/kg/day 36 30 (58.8)
<1 mg/kg/day 24 21 (41.2)

Previous splenectomy 0.60 0.04-34.60 0.539
Splenectomy 4 3 (.1
Non-splenectomy 60 50 (94.3)

OR, odds ratio; Cl, confidence interval.
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shorter time to response. However, the sus-
tained response is around 20% and periph-
eral neuropathy is a common adverse
event.2223

The using of immunosuppressive thera-
py in ITP has declined over time.'> These
agents include cyclophosphamide, azathio-
prine, cyclosporine, and mycophenolate
mofetil. Many case studies have shown a
varied overall response rate of approximate-
ly 40-83.3% in refractory ITP.22427 Since
there have been no large prospective clini-
cal trials about immunosuppression in ITP,
the international guidelines cannot provide
an appropriate indication or timing of this
kind of treatment in ITP.2

The combination therapy of colchicine
and dapsone for second-line treatment of
ITP is an interesting option because it is
much cheaper than rituximab or eltrom-
bopag and does not have the serious side
effects associated with immunosuppressive
therapy. It seems that the combination ther-
apy led to a higher response rate when com-
pared to dapsone monotherapy and
colchicine monotherapy.”!3 However, the
median time of response that occurred with-
in 8 weeks is not significantly different
from monotherapy (3-14 weeks for dapsone
and 2 weeks for colchicine).

A previous study of a combination of
dapsone and colchicine in 10 patients with
refractory and steroid-dependent ITP
showed 40% CR and CCR of 20%.2° These
efficacy results are slightly lower than the
current study which showed a CR rate of
77.8% and 46.1% in steroid dependent and
refractory cases, respectively and CCR of
28.3%. It might be explained by the lower
median dose of prednisolone of 20 mg/day
in the previous study.?®

Another drug that is useful in this set-
ting is danazol which is an attenuated
androgen.® The reported response rate was
67% with 46% of patients exhibiting
durable remission, acceptable tolerability.??
As a result, the combination therapy of
danazol, colchicine, and dapsone is an
attractive option for a future clinical trial.

Since the patient characteristics, inclu-
sion criteria and response criteria were dif-
ferent between the trials. As a result, it was
difficult to directly compare the efficacy of
different therapies to our current study. Our
study had more relapsed ITP patients which
trended to response to treatment more than
relapsed group. In addition, more than 90%
of patients received concomitant pred-
nisolone with more than half being given a
dose of 1 mg/kg/day, the author could not
determine the causality or magnitude of the
effect — whether it was derived from the
colchicine and dapsone combination thera-
py, concomitant prednisolone, or both.
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Especially in relapsed patients who previ-
ously responded to prednisolone treatment
as a front-line therapy.

In spite of the high response rate in our
study, this also can be explained from the
unique population. The median platelet
count before starting treatment was
22.6x10%L which was not very low. The
median time to response was long as 2
months. So, this combination treatment may
not suitable for the severe patients who had
life threatening bleeding and require rapid
response from second line treatment.

On the other hand, half the patients
receiving the combined therapy were able
to discontinue steroids, 9.4% were able to
discontinue both colchicine and dapsone
and 28.3% experienced CCR. These results
may represent the benefit of this combina-
tion treatment. Limitations of this study
included its retrospective methodology and
small sample size. As a nature in this type of
study, selection bias of patients, missing
data especially side effect and adverse event
were the crucial limitation. Further studies
should be prospective in design and include
a larger population to confirm the efficacy
of the colchicine and dapsone combination
therapy.

Conclusions

In summary, this study showed an alter-
native second-line therapy option of a com-
bination of colchicine and dapsone in
relapsed ITP cases with acceptable side
effects. These agents offer potential as a
cost-effective treatment of second-line ITP.
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