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SUMMARY

Oral Colchicine was effective in only 38% of patients treated for
acute flares." It is associated with poor tolerability due to a high-rate
of gastrointestinal effects; typically nausea, vomiting, abdominal
cramps and diarrhea. Less common but more significant is a strong
potential for drug-drug interactions with oral colchicine as it is
metabolized and transported by cytochrome P450-3A4 and
P-glycoprotein, two systems used by many other drugs.” Fatalities
have occurred from these drug-drug interactions with colchicine.**

ColciGel® is a new option for treating acute flares of gout. It is
a transdermal gel that contains colchicine (colchicinum 4X) and is
designed to be applied directly on the sites of a flare. Clinical experi-
ence has demonstrated the effectiveness of ColciGel in reducing
inflaimmation and pain associated with acute flares.” ColciGel
patients report a 50% or greater decrease in pain and inflammation
within a few hours and improved pain relief with additional applica-
tions. ColciGel application is well tolerated as only non-clinically
relevant concentrations of colchicine enter systemic circulation.’
ColciGel, with ditect application on the site of the flare, bypasses
the gastrointestinal (GI) tract and has limited absorption into the
systemic circulation, two sites of significant tolerability and safety
issues common with oral colchicine.

In this paper, the pharmacoeconomics associated with treating
acute flares with ColciGel and oral colchicine are examined. The
drug costs for the two treatments are very similar, however oral
colchicine therapy has the potential for large hidden costs associated
with poor tolerability, serious adverse events (AEs), drug-drug
interactions (DDIs), and treatment-failures. ColciGel, without these
hidden costs, should be 2 much more cost-effective treatment.

ColciGel®

A new agent, ColciGel®

, has recently emerged for the treatment
of acute flares of gout. ColciGel is a transdermal gel preparation of
Colchicinum (colchicine in its homeopathic state) that is applied
topically. ColciGel contains Colchicinum 4X in a proprietary Organ-
ogel that is applied directly to the site of acute flares. It is supplied
as an airless 15ml container that delivers 0.25 ml of ColciGel per
pump. When ColciGel is applied to the site of the acute gouty flare,
it crosses the dermal layer and reduces the inflaimmation and pain
associated with the flare. With the topical application of ColciGel,
only minimal amounts of colchicine enter systemic circulation,
reaching sub-clinical concentrations of <50 pg/mL.° The combina-
tion of avoiding the gastrointestinal (GI) system and sub-clinical
systemic circulation allows ColciGel to avoid the tolerability and
safety issues commonly seen with oral colchicine. ColciGel patients

report a 50% or greater decrease in pain and inflammation within a
few hours and improved pain relief with additional applications.”
The typical GI side effects usually seen with oral colchicine have not
been observed with transdermal ColciGel.

INTRODUCTION

The purpose of this analysis is to review the pharmacoeconomic
impact of treating acute gout flares with ColciGel or with oral
colchicine.

Gout, the Disease and Epidemiology

In 2008, Gout affected more than 8.3 million Americans.” This
number has increased with the aging of the US. population as gout
is more prevalent among the elderly. Gout affects males about 3
times as often as females. African Americans, followed by whites,
have the highest prevalence of gout (Table I).>

Gout is the
Table 1. Prevalence of Gout in the US*
most common
cause of inflam- [ gverall 3.9% 8.3
matory arthritis | Male 5.9% 6.2
among men. It is |Female 2.0% 2.2
characterized by Ethm.CIty
. White 4.0% 6.0

the  deposition [=4e 5.0% 12
of crystals of [“Mex. Am. 1.5% 03
monosodium | Other 3.4% 0.8
urate in  the |Age (years)
joints and bursa.? gggg 2‘3‘3’ gg
These  crystals —,050 3:3‘; 15
result from [750.59 3.7% 15
elevated uric acid | 60-69 8.0% 2.0
levels which in | 70-80 9.3% 1.5
turn result from 80+ 12.6% 1.2

of uric acid and/or a decreased capacity to excrete uric acid.” Gout

overproduction

is a progressive disease that occurs in stages. The first stage is
asymptomatic hyperuricemia, followed by acute gout flares (Stage
II) interspersed with periods of intercritical gout (Stage I1I-asymp-
tomatic periods between acute attacks), and can eventually develop
into chronic gout (Stage IV)."” With chronic gout, persistent arthritis
ensues with progressive joint damage superimposed with acute
attacks. Tophi (deposits of urate crystals under the skin) become
visible with chronic gout.!” Many individuals with asymptomatic
hyperuricemia never develop gout. For those that do, the asymp-
tomatic hyperuricemia often lasts for 20 years before the first acute
attack, which often occurs between the ages of 40 and 60 in men
and after 65 in women." The average time between the initial acute
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attack and development of chronic gout is about 12 years."" Acute
gout presents as an attack of synovitis (inflaimmatory gout flares)
that can be very painful. The first attacks often involve lower
extremities, especially the first metatarsophalangeal joint (a joint of
the big toe)."

TREATMENT OF GOUT
There are two major elements in the treatment of gout, Urate Lowering
Therapy (ULT) and treatment of acute flares. The goals of treatment are:
1. To stop acute attacks (gout flares)
2. To prevent recurrent attacks
3. To prevent or reverse complications resulting from chronic
hyperuricemia and urate deposition.
ULT is aimed at the second two goals: preventing recurrent attacks and
preventing or reversing the complications of gout.

Treatment of Acute Flares

The objectives of the treatment of acute flares of gout are pain relief
and decteasing inflammation.” Treatment with pharmacologic therapy
should be initiated within 24 hours of onset of an acute gout attack.®
There are 3 pharmacologic treatments recommended for acute attack:
colchicine, nonsteroidal anti-inflammatory agents (NSAIDs) and systemic
or locally injected corticosteroids.®

Long-Term Urate Lowering Therapy

The goals of this therapy are to lower uric acid levels which can lower
the incidence of future flares and to lower the risk of developing compli-
cations of gout (i.e. arthritis). ULT most commonly has two elements: a
diet that restricts the intake of purines (the precursors for uric acid); and a
pharmacologic agent, either allopurinol or febuxostat, which are xanthine
oxidase inhibitors that reduce the synthesis of uric acid and lower its

10

levels."” ULT is sometimes started after the first gout attack, but since a few

individuals never have a second attack, many physicians start ULT after the

second attack. !

COST OF GOUT

In 2001-2004, employees with gout incurred almost double the direct
annual health care costs per year compared to employees without gout
(86,870 vs. $3,705). With over 8 million people with gout in the US, the
extra health care costs for people with gout are likely to be over $20 billion
pet year.”” Moreovet, these costs are growing and are expected to be
significantly higher in 2015.
The yeatly costs for

Cost of Gout
medical care for three
Employed $4,733 $ 2,562 | specific populations of
Elderly $16,925 $10,590 | individuals with gout are
Treatment Refractory $18,362 $ 7,188 significantly higher
1314

compatred to patients without gout.

All cause direct costs related to gout have been estimated to be between
$11,080 and $13,170 per year per individual. Indirect costs related to gout
are estimated to be as high as $4,341 per individual. A key contributing
factor to the indirect costs is that employed individuals with gout miss
mote wotk days than individuals without gout.”®

1n 2008, there were 174,623 ER visits in the US where the primary cause
for the visit was gout, with the cost of these visits reaching $182 million.'®
Medical comorbidities, hyperuricemia, and failed ULT are associated with
repeated unplanned hospitalizations for gout. These data suggest that
intense ULT that includes prophylaxis with colchicine while initiating ULT

Pharmacoeconomics of ColciGel®

can help to make ULT successful, and therefore help to lower gout related
costs. Elderly men and women have a high discase burden with gout.”” *
An estimated 7 million ambulatory visits occurred annually in the US
associated with gout between 2002 and 2008, with total ambulatory costs
associated with gout estimated at $933 million."”

The costs of gout increase with the number of flares individuals have
per year.”

The high costs per year for 2009 Average Adjusted Gout Related Costs

the ULT treatment refractory

population  ($18,362) s 0-1 $1,804
indicative of the costs that can 2 $3,014
3+ $4,363

be associated with treatment

failure in gout.* ™

PHARMACOECONOMICS OF ORAL COLCHICINE
Treatment of Flares with Oral Colchicine

Gout flares have been treated with oral colchicine for centuries.”
Colchicine can relieve the pain of acute flares and reduce the inflamma-
tion associated with the flare. Historically oral colchicine has been used
aggressively; dosed until relief occurred or until intolerable GI adverse
effects occurred.” Oral colchicine has a narrow therapeutic index with the
toxic effects becoming apparent just above the therapeutic dose range.”
It has the potential for severe and fatal toxicity.’” A clinical study in 2009
of high- and low-dose oral colchicine in treating gout flares demonstrated
that the low-dose treatment was more effective and better tolerated by
patients. The lower dose regimens for dosing oral colchicine became more
common. With FDA approval of Colerys in 2012, the low-dose became
the only approved and indicated dose for treating acute flares of gout.

The clinical evidence supporting low-dose oral colchicine was reviewed
by van Echteld and stated that: “Based upon only two published trials,
there is low-quality evidence that low-dose (oral) colchicine is likely to be
an effective treatment for acute gout.”” The clinical trial of low-dose oral
colchicine versus high-dose oral colchicine had 184 patients in 3 groups
(placebo was the 3rd group) treated for 1 day. In the low-dose group, pain
relief was achieved in only 38% of patients but was better than in the
high-dose group (33%) and placebo (15%). Oral colchicine therapy was
not effective in most of the cases with 62% of low-dose patients and 67%
of high-dose patients not achieving significant pain relief.!

Oral colchicine can be associated with a very high rate of adverse
events. About 80% of high-dose patients have GI side effects.” These
typically are diarrhea, nausea, vomiting, and abdominal cramps. Morris et
al. in discussing oral colchicine therapy stated: “The side effects of nausea,
vomiting, or diarrhea are particularly difficult to endure in patients who are
in pain, incapacitated, and immobile from acute gouty arthritis.”® Side

effects are fewer with the low-dose,' %

although low-dose oral colchicine
also can be associated with diarrhea, abdominal cramps, nausea, and
vomiting.** Borstad reported that 38% of patients treated with low-dose
oral colchicine had diarrhea as a side effect compared with 4.5% of
patients in the placebo group.* The GI side effects from oral colchicine
can be serious. The diarrhea can be severe and lead to dehydration and
hospitalization.” Hospitalizations of patients with gout are associated

with the use of oral colchicine.?!

Drug-Drug Interactions (DDI) for Oral Colchicine

One of the reasons that oral colchicine can have serious adverse effects
is that there is a strong potential for DDIs with oral colchicine therapy.
Colchicine is metabolized by the cytochrome P450-3A4 (CYP3A4) and
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transported by P-glycoprotein (Pgp).? Co-administration with inhibitors
of CYP3A4 or Pgp can lead to increases in colchicine concentrations in
circulation.” Since the concentrations at which colchicine is effective are
just slightly below that which cause toxicity, circulating concentrations of
colchicine can be raised to toxic levels by DDIs. The list in the Colctys PI
of drugs that can cause DDIs includes 26 drugs plus grapefruit juice.’ *
Oral colchicine can also cause rthabdomyolysis (myopathy) which can be
exacerbated by concomitant use of cholesterol-lowering drugs that are
associated with myopathy (statins and fibrates).! This concern adds 8 more
drugs (many of them commonly used) to the list of drugs with a potential
for significant DDIs with oral colchicine.* Colchicine toxicity is very
serious and can have fatal consequences.” One hundred and seventeen
deaths have been reported for colchicine with oral, IV or intramuscular
administration. Over half of these deaths have been attributed to DDIs.2

Cost of Treating Acute Flares with Oral Colchicine
Cost of Medication

The recommended treatment for Colcrys is 1.2 mg (two pills, 0.6 mg
each) at first sign of flare and 0.6 mg (1 pill) 1 hour later, for a total of 3
pills total per treatment.* This can be tepeated on the second day. The cost
of drug is approximately $6.00/pill, so the range of costs (3-6 pills) for
treatment of a flare is $18 to $36.

Hidden Costs of Severe Adverse Events with Oral Colchicine
Treatment of Acute Flares

Adverse events (AEs) from oral colchicine will contribute to the cost of
treating patients with acute flares. Some AEs will warrant other medica-
tions (those for diarrhea, for example) and some AEs will lead to office
visits or other care. The percent of patients with side effects is quite high
with the high-dose (80%) and is significant with the low-dose."* Some of
the successfully treated individuals will have adverse events (particularly of
diarthea) and will also use anti-diarrheal medications (minimal cost).

Severe adverse events can occur with oral colchicine, particularly those
that occur because of DDIs. The costs of adverse events that could arise
from DDIs could be very high. Although a dose-reduction algorithm has
been devised to reduce the risk of these DDIs,” there ate a large number
of potential drugs that can induce DDIs with oral colchicine.” Thus, there
is a real potential that serious DDI cases will arise with the use or oral
colchicine. Numerous deaths have occurred because of DDIs involving
colchicine.**

A study at a veterans hospital is illustrative of the costs that could arise
from adverse drug reactions including DDIs.* This study found that
12.6% of all ER visits were related to pharmaceuticals and 33% of those
events (4.2% of total ER visits) were due to adverse drug reactions. The
adverse drug reactions were either side effects of the drug, allergic
reactions to the drug, or DDIs. Hospitalizations occurred in 35% of all
drug related ER visits (4.4% of total ER visits) and these hospitalizations
lasted an average of 9.3 days. The average cost in the US of a hospital
room was $1,625 in 2010.”” The 9.3 day hospitalization caused by adverse
drug reactions would cost an average of $15,112 and that would not
include other medical costs like physician fees, tests and treatments.

Hidden Costs of Treatment Failure with Oral Colchicine of Acute
Flares

In the clinical trial, only 38% of treated patients had at least 50% relief of
pain. This suggests that 62% of patients will not get adequate pain relief
from acute flares and have treatment-failure.! Many of these

treatment-failure patients will seck other medical help as the intense pain
and suffering from the acute gout flare will continue. Some individuals will
use other medications for pain and inflammation, e.g., NSAIDS. Others
will see their physician for corticosteroid treatments. Added costs for these
individuals would include the cost of the medication plus the office visit.
Li et al. reported that there were 50.1 million gout-related ambulatory
visits from 2002 to 2008 in the US, with a corresponding cost of $1 billion
annually.”” Oral colchicine treatment-failure patients will contribute to that
cost. In some treatment-failure patients the patients will seek help at the
ER because the pain will be so intense or physicians might not be available
at the office. It is estimated that there were 174,823 ER visits in 2008
whete the primary indication was gout. The average cost of any ER visit
in the US in 2008 was $2,168. With the rise in health care costs since then,
the figure will be substantially higher now in 2016. A few of the
treatment-failure patients may even need to be hospitalized.

Summary of Costs of Treating Acute Flares Oral Colchicine

1. Drug costs are minimal - $18-$36 per flare

2. Treatment-failure: Most patients (~62%) will not experience pain
relief and will seck other treatments. This will result in the use of
other medications, office visits and ER visits (average cost
>$2,612/pet ER visit) and some hospitalizations will ensue ($1,625/-
day plus physician and other costs)

3. Adverse effects: Many patients will have adverse drug-related effects.
There is a substantial tisk of DDIs. Drug-related effects can lead to
hospitalizations with costs in the tens of thousands of dollars

4. The major cost to the health care system for treating acute flares with
oral colchicine will not be from the cost of drug, but will come from
further care for treatment-failure patients and for care of adverse
drug events including DDIs

PHARMACOECONOMICS OF COLCIGEL®
Treatment of Acute Flares with ColciGel

Costs of Medication

The cost of treatment of an acute flare with ColciGel is very similar to
those for oral colchicine. Treatment typically consists of 1 or 2 pumps of
ColciGel applied directly to the site of the flare when it is first noticed, this
is repeated after one hour. The cost per pump is approximately $6. This
can be repeated on the second day if needed. This comes to 2-4 pumps/-
day for the typical treatment, with a range of 2-8 pumps for treatment over
2 days. The typical costs would run between $12 and $48 per flare. If there
are flares occurring simultaneously at more than one site, the typical costs
could be higher.

Costs from Adverse Events

ColciGel is well tolerated. Mild skin irtitation at the site of application is
possible but has not been reported. The concentration of colchicine that
enters systemic circulation with ColciGel is less than 50 pg/mL.” This is
100-fold less than the peak concentrations of colchicine (about 6 ng/ml or
6000 pg/ml) reported for oral colchicine.! These low levels are unlikely to
cause SAEs and DDIs. This is a major difference with oral colchicine.

Costs from Treatment-Failures

Case studies demonstrate that ColciGel is effective, and will be effective
in many patients within a few hours following administration. Careful
statistics on what percentage of patients will achieve 50% or greater
reduction of pain have not been compiled. Thus the costs arising from
treatment-failures with ColciGel cannot be estimated.
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Costs and Comparisons of Treating Acute Flares with ColciGel and Oral Colchicine!2®

Drug Costs $18-$36/day $12-$24/day

>50% pain relief 38% of patients Not yet known

Treatment failure 62% Not yet known

AEs (% of patients) 37% - 80% Very low

Reported AEs Diarrhea, nausea, vomiting, abdominal cramps Mild skin irritation at site of application
Severe intensity AEs Potential for severe Gl AEs and DDIs Very low risk

Secondary treatments for acute attack Anti-diarrhea and anti nausea medications Probably none needed

Costs for secondary treatments Low

Very low if any

Costs with treatment-failures

or be hospitalized

Most patients will have treatment failure: These patients will switch to
other medications, visit their doctor, and in severe cases go to the ER

Based on Transdermal delivery fewer patients may
experience treatment-failure due to tolerability

CONCLUSIONS

Acute Flares

* The costs for treating an acute flare is very similar for ColciGel and
Colcrys

* Oral colchicine is a drug that is not very effective (62% of patients
fail treatment) and has the potential for serious adverse events
including life-threatening drug-drug interactions

¢ Oral colchicine has a two potential significant hidden costs

¢ Treatment-failure occurs in a large percentage of patients. This could
result in extra costs for further treatment of flares including other
medications, office calls, ER visits and hospitalizations

* Serious adverse events associated with DDIs and GI side effects
could also result in other medications, office calls, ER visits and
hospitalizations that would result in large extra costs

* The major costs to the health care system for treating acute flares
with oral colchicine would not come from the cost of the drug, but
would come from extra care for treatment-failure patients and for
treatments of SAEs including severe diarrhea and from drug-drug
interactions

¢ ColciGel costs largely come from the cost of the drug, as indirect
costs from adverse events should be minimal

* ColciGel is well tolerated and administration of topically applied
ColciGel does not result in clinically significant systemic circulation
of colchicine (at least 100 fold less than oral colchicine) greatly
diminishing the risks of drug-drug interactions and GI related
adverse events

e Case studies demonstrate that ColciGel is effective, and will be
effective in many patients within a few hours following administra-
tion

* ColciGel is the cost-effective treatment option for acute flares of
gout when both the direct and hidden costs of therapy are
consideted

* A prescription for ColciGel needs to be filled beforehand so that
treatment can begin immediately at the first sign of an acute gout
flare
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