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Abstract

Hyperuricemia and gout have been linked to an increased risk for cardiovascular (CV) disease, stroke, hypertension, heart
failure, and chronic kidney disease, possibly through a proinflammatory milieu. However, not all the drugs used in gout
treatment improve CV outcomes; colchicine has shown improved CV outcomes in patients with recent myocardial infarction
and stable coronary artery disease independent of lipid-lowering effects. There is resurging interest in colchicine following
publication of the COLCOT, LoDoCo, LoDoCo2, LoDoCo-MI trials, and COLCORONA trial which will shed light on
its utility in COVID-19. Our aim is to review the CV use of colchicine beyond pericardial diseases, as well as CV outcomes
of the available gout therapies, including allopurinol and febuxostat. The CARES trial and its surrounding controversies,
which lead to the US FDA ‘black box’ warning on febuxostat, in addition to the recent FAST trial which contradicts this and

finds febuxostat to be non-inferior, are discussed in this paper.

Subuhi Kaul and Manasvi Gupta contributed equally to this work
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Key Points

Several anti-inflammatory and urate-lowering drugs used
in gout have been found to have a favorable effect on
cardiovascular (CV) outcomes.

Colchicine is first-line therapy in both gout and pericar-
ditis. It has also demonstrated benefit in the prevention
of ischemic events in patients with stable coronary artery
disease (CAD) and recent myocardial infarction (MI),
postpericardiotomy syndrome and postoperative atrial
fibrillation.

Allopurinol may have a potential cardioprotective effect,
particularly in the reduction of blood pressure and pre-
vention of ML

CV outcomes with febuxostat are non-inferior to allopu-
rinol and the long-term use of febuxostat is not associ-
ated with increased death or CV mortality.

The CV effects of newer gout drugs such as arhalofenate,
verinurad, and rilonacept need to be evaluated.

1 Introduction

Gout is a chronic inflammatory arthritis that affects 9.2 mil-
lion adults in the US and is characterized by monosodium
urate crystal deposition in the joints, secondary to elevated
urate levels [1]. Evidence suggests that hyperuricemia
and gout are independently linked to an increased risk of

Fig.1 A brief outline of inflam-
mation in atherosclerosis. IFN
interferon, /L interleukin, LDL
low-density lipoprotein, ROS
reactive oxygen species, Thl
T-helper 1, VCAM-1 vascu- LDL
lar cell adhesion molecule 1,
NLRP3 nucleotide oligomeri-
zation domain-, leucine-rich
repeat-, pyrin domain-contain-
ing protein

CholesterolLDL

oxidation

Deposition in the
endothelium
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coronary artery disease (CAD), heart failure (HF), and car-
diovascular (CV) mortality [2]. Patients with recent myo-
cardial infarction (MI) and active gout have worse survival
compared with patients with MI who are receiving treatment
for gout [3]. Interestingly, not all urate-lowering therapies
(ULTs) improve CV outcomes. The URic acid Right for
heArt Health Study Group (URRAH) confirmed the inde-
pendent association of serum uric acid levels and fatal MI.
Indeed, they demonstrated a prognostic uric acid cut-off of
5.26 as a predictor for fatal MI in women [4]. Colchicine,
which is a commonly used gout medication, has long been
used in various pericardial diseases, including pericarditis,
pericardial effusion, and effusive constrictive pericarditis.
It has shown reductions in long-term CV adverse events in
patients with recent MI and stable ischemic heart disease
(SIHD). While the outcomes of the COLCOT (Colchicine
Cardiovascular Outcomes Trial) trial generated interest,
more research is required to fully incorporate colchicine
into clinical practice [5—7]. Similarly, allopurinol and febux-
ostat have shown conflicting evidence with respect to CV
outcomes.

2 Literature Search

We searched two databases—PubMed and Cochrane—for
English-language studies from database inception until June
2020, using the keywords ‘colchicine’, ‘cardiovascular’,
‘allopurinol’, ‘febuxostat’, ‘gout therapy’, ‘heart failure’, and
‘major adverse cardiovascular events’. We also searched for
meta-analyses, observational studies, practice guidelines,
and reviews. Importance was given to randomized controlled
trials and recent high-quality reviews.
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Fig.2 A simplified representa-
tion of the role of uric acid in
atherogenesis and cardiovas-
cular disease. Other proposed
mechanisms, not represented
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here, are activation of the renin— = dei;:‘osmon . Oxidation of el\:gajfo:)::ig;sd :{:::::ctlie"r:gz
angiotensin—aldosterone system subendothelial LDL LDL and form Shue

and insulin resistance. LDL low- space foam cells

density lipoprotein, ROS reac-

tive oxygen species, VCAM-1 Promotion of
vascular cell adhesion molecule Activation of endothelial cells to express hypertension

adhesion molecules like VCAM-1 which increases

shear stress on
endothelium

1, XO xanthine oxidase

Recruitment of monocytes, lymphocytes
and platelets

- Monocytes transform to macrophages,
which on activation release Inflammation and
inflammatory cytokines, proteases and tissue damage
radicals which weakens
- T cells activated by oxidized LDL, fibrous cap,
microbes and heat shock proteins also ilizes
release inflammatory cytokines destabi plaques

and promotes
rupture

- Platelets adhere to the endothelium
and contribute to endothelial activation

Table 1 Pharmacology of colchicine®

Drug for acute flare® Colchicine

Route of administration Oral
Metabolism and excretion ~ Metabolized by CYP3A4 to 2- and 3-demethylcolchicine; gastrointestinal absorption is limited by enterocyte
P-glycoprotein; renally excreted
Dosing 1.2 mg at onset of gout flare, followed by 0.6 mg after 1 h
For prophylaxis: 0.6 mg once to twice daily
The dose used in the COLCOT trial was 0.5 mg once daily
Important adverse effects ~ Gastrointestinal, most commonly diarrhea, in up to 10%. Other important adverse effects are myelosuppression and
neuromuscular toxicity

Important drug interactions Avoid coadministration with P-glycoprotein or CYP3A4 inhibitors (such as cyclosporine or clarithromycin, respec-
tively) as they inhibit colchicine metabolism

Monitoring Blood counts, and liver and renal function
Contraindications Patients with liver or renal dysfunction should not be administered colchicine along with CYP or P-glycoprotein
inhibitors

CYP cytochrome P450 enzyme, COLCOT Colchicine Cardiovascular Outcomes Trial

#NSAIDs and glucocorticoids are also first-line agents that are not included here
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Fig. 3 Mechanism of urate-
lowering drugs. AMP adeno-

sine monophosphate, GMP AMP — IMP > GMP
guanosine monophosphate, IMP
inosine monophosphate ‘ ‘ *
Adenosine —p Inosine Guanosine
Hypoxanthine —— Guanine
Xanthine oxidase ‘
Allopurinol )
Febuxostat \ Xanthine
Xanthine oxidase ¢
Uricosuric drugs:
Probenecid Urate
Benzbromarone )
Lesinurad * ; Rasburicase
Hiicase Pegloticase
Allantoin

3 Inflammation and Uric Acid
in Atherosclerosis

Initially thought to be primarily cholesterol-induced, the ath-
erosclerotic process is now known to be the result of a com-
plex interplay between endothelial injury, inflammation, and
conventional metabolic risk factors such as dyslipidemia,
hypertension, and diabetes (Fig. 1).

Fig.4 Schematic representa-
tion of the mechanism of the
anti-inflammatory effects of
colchicine. /L interleukin,
MMP matrix metalloproteinase,
NLRP3 nucleotide oligomeri-
zation domain-, leucine-rich
repeat-, pyrin domain-contain-
ing protein

Hyperuricemia is prevalent in CV diseases such as
hypertension, ischemic heart disease (IHD) and HF. How-
ever, it is unclear whether hyperuricemia is responsible
for CV morbidity or is a marker of a more advanced dis-
ease. Uric acid itself has antioxidant and oxidizing prop-
erties, and its production from purines is catalyzed by
xanthine oxidase (XO), which generates reactive oxygen
species during the reaction, as shown in Fig. 2 [8]. Uric

Irreversibly
binds
tubulin

Inhibits mitosis
and cell
migration

Diminished
growth of smooth
muscle cells,
fibroblasts and
osteophytes

Impairs platelet
aggregation by

inhibiting cytoskeletal
rearrangement
essential for shape
change

Inhibits
intracellular
signaling

Prevents NLRP3
inflammasome
assembly which
impairs release of IL-
1B and other ILs

Impairs endothelial
expression of
adhesion molecules
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acid also promotes oxidation of low-density lipoprotein
(LDL), which has an important role in plaque initiation
and propagation. Additionally, decreased nitric oxide
(which effects vasodilation, platelet aggregation inhi-
bition, and intimal proliferation) levels have been dem-
onstrated with elevated uric acid, possibly due to uric
acid-mediated inhibition of insulin-induced nitric oxide
synthase [9].

4 Management and Pharmacotherapies
in Gout

The treatment of a gout flare involves monotherapy
with non-steroidal anti-inflammatory drugs (NSAIDS)
or cyclooxygenase-2 inhibitors, colchicine, or corticos-
teroids individualized for each patient (American Col-
lege of Rheumatology [ACR] level A recommendation).
These drugs target synovial neutrophil infiltration and
suppress the acute inflammatory response. Colchicine is

Fig.5 Summary of major
cardiovascular outcomes of

the drugs. ACS acute coronary
syndrome, CAD coronary artery
disease, AF atrial fibrillation,
MI myocardial infarction, BP
blood pressure, CV cardiovas-
cular, SGLT 2 sodium glucose
transporter-2

Drug

’ Colchicine

Allopurinol

|

Febuxostat

Verinurad
Arhalofenate

Rilonacept

SGLT 2 inhibitors
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- Used in diabetes
- Not used in gout

recommended for use within 36 h of a flare and a loading
dose of 1.2 mg followed by 0.6 mg 1 h later effectively
reduces pain by about 50%. For severe gout flares, col-
chicine can be used in combination with NSAIDs, oral
corticosteroids, or intralesional corticosteroid injections.
Thereafter, it can be continued prophylactically at a dose
of 0.6 mg one to two times daily. Pharmacological prop-
erties of colchicine are detailed in Table 1 [6]. Patients
presenting with frequent flares, history of urolithiasis,
glomerular filtration rate < 60 mL/min/1.73 m? or higher,
or presence of tophi should be started on ULT; however,
all patients with gout should be made aware of the ben-
efits of, and offered, ULT at diagnosis. The current ACR
level A-recommended ULTs include the XO inhibitors,
allopurinol, and febuxostat. Probenecid, a uricosuric, is
a level B-recommended ULT in patients with intolerance
to allopurinol or febuxostat. In refractory gout, a recom-
binant uricase (pegloticase) is the level A ACR-recom-
mended drug [7]. Pharmacotherapies in gout are summa-
rized in Tables 1 and 2, with mechanism outlined in Fig. 3
[9, 10].

Condition studied/used in Cardiovascular outcome

Faster symptom relief in acute
and decreased recurrent episodes

Pericarditis: acute and recurrent |/v

- Stabilize coronary plaques post-
ACS
- Reduce rates of in-stent stenosis

- Reduction of ischemic events

(first and recurrent)
\ Decreased post-operative AF ‘
"

’ Post-ACS and Stable CAD

‘ Post-operative atrial fibrillation

’ Post-pericardiotomy syndrome

Decreased incidence at 1 year ‘

Gout and CAD - Possible cardioprotective

benefit in the prevention of Ml
- Mild reduction of BP

Controversial:
}—/’ - Higher CV mortality in CARES trial

- No difference in meta-analysis on
Taiwanese population
- Further evaluation required

Newer drugs being studied for

. No major cardiovascular
use in gout

outcome known yet. Further
research needed.

Decrease in M, stroke, CV

- Has some urate lowering action mortality

- Studies needed to assess
potential benefit in patients with
gout and diabetes
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5 Cardiovascular Outcome and Expanded
Use of Colchicine

5.1 Colchicine

Colchicine is widely used in the management of pericar-
ditis. Colchicine for 3 months is recommended as first-
line therapy along with NSAIDs (European Society of
Cardiology [ESC] class IA recommendation) for acute
pericarditis. The addition of colchicine results in a lower
rate of symptom persistence at 72 h, effective reduction in
pericarditis recurrence, and rates of hospitalization due
to pericarditis. Colchicine is also indicated in the setting
of pericardial effusion (with systemic inflammation) and
effusive constrictive pericarditis (ESC recommendation
class I, lIevel of evidence C) [10].

Recent evidence suggests potential benefit of colchi-
cine in atherogenesis and secondary prevention of CAD
via inhibition of cytokine production. The anti-inflamma-
tory action of colchicine is summarized in Fig. 4 [11]. The
COLCOT trial demonstrated a significant reduction in the
primary composite endpoint of death from CV causes,
resuscitated cardiac arrest, M1, stroke, or urgent rehospi-
talization for angina leading to coronary revascularization
in patients with recent MI (mean of 13.5 days after MI),
when treated with low-dose colchicine (0.5 mg once daily)
compared with the placebo group (hazard ratio [HR] 0.77,
95% confidence interval [CI] 0.61-0.96; p=0.02) at a
median follow-up of 22.6 months [5]. Another study noted
colchicine significantly reduced coronary artery plaque
volume (— 40.9% vs. — 17.0% in placebo; p =0.008) and
high-sensitivity C-reactive protein (hsCRP; — 37.3% vs.
14.6% in placebo; p <0.001) in patients with recent acute
coronary syndrome (ACS) [12]. In contrast, the results
of the Low-Dose Colchicine (LoDoCo)-MI trial did not
demonstrate a significantly increased likelihood of achiev-
ing a CRP level <2 mg/L or lower absolute levels of CRP
30 days after an acute MI in the colchicine group com-
pared with the placebo group [13]. Emerging evidence is
encouraging considering the cost effectiveness and safety
profile of colchicine. Larger trials with a longer follow-up
period in other patient subgroups could potentially solidify
the role of colchicine as add-on therapy in the secondary
prevention of MI (Fig. 5).

Nascent data on colchicine in ACS are also available;
in vitro, colchicine has been shown to have antiplatelet
activity, while, in vivo, reduced rates of in-stent stenosis
and stabilization of coronary plaques post-ACS have been
demonstrated [14]. Use of colchicine in ST elevation MI
presenting within 12 h of symptom onset and treated with
primary percutaneous coronary intervention (PCI) dem-
onstrated a smaller infarct size (18.3 vs. 23.2 mL/1.73 m?

in placebo; p=0.019), lower neutrophil level, and lower
hsCRP level [15]. Additionally, decreased cytokine levels
in coronary sinus, right atrium, and aortic root was demon-
strated in ACS patients (treated with PCI) after administra-
tion of colchicine 1.5 mg [16]. In another study evaluating
400 patients undergoing PCI, the administration of colchi-
cine 1.8 mg prior to PCI improved the levels of hsCRP and
IL-6 but did not reduce the risk of PCI-induced myocardial
injury [17].

The LoDoCo trial studied the effect of low-dose colchi-
cine as an add-on therapy to statins and antiplatelet agents
in 532 patients with stable CAD followed for a median of
3 years. A significant reduction in the primary outcome
(ACS, cardiac arrest, and ischemic stroke) was observed in
the colchicine group compared with the placebo group (HR
0.33,95% CI1 0.18-0.59; p <0.001) [18]. The potential ben-
efit of colchicine in the prevention of future ischemic events
was confirmed by the results of the LoDoCo2 trial. The trial
randomized 5522 patients with catheterization or imaging-
proven chronic CAD to receive daily colchicine or placebo
and followed them for a median of 28.6 months. They dem-
onstrated a significant reduction in primary outcome meas-
ures, including CV mortality, MI, ischemia-driven revascu-
larization and stroke, for colchicine compared with placebo
(6.8% vs.9.6%; HR 0.69, 95% CI1 0.57-0.83; p <0.001). The
caveat is a trend towards increased non-cardiac mortality
in the colchicine group that warrants further investigation
[19]. Two retrospective observational studies found a signifi-
cantly lower risk of CV events in people with gout treated
with colchicine compared with those who did not receive
colchicine [20, 21].

In addition, colchicine is efficacious for prophylaxis in
postoperative or postablative atrial fibrillation (AF) [22].
A meta-analysis evaluated five RCTs with 1412 patients
and found that compared with placebo, prophylactic colchi-
cine reduced the incidence of postoperative AF by 30%, as
well as decreased the length of stay [23]. Colchicine is also
beneficial in postpericardiotomy syndrome, with supportive
evidence from major trials [24, 25]. Furthermore, Colchi-
cine Coronavirus SARS-CoV?2 Trial (COLCORONA) is an
ongoing phase 3 RCT with an aim to evaluate the effect of
30-day treatment with colchicine on the mortality rate and
pulmonary complications of COVID-19. The results of this
trial would shed light on the potential utility of colchicine in
the pandemic [26]. COVID-19 is associated with elevated
inflammatory mediators, including IL-6, IL-8, IL-10 and
tumor necrosis factor-a [27]. In addition, the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV?2) virus
is thought to stimulate NLRP3 inflammasome activation,
and the anti-inflammatory action of colchicine has been
hypothesized to be from NLRP3 inhibitions. Previous stud-
ies have demonstrated a beneficial effect of colchicine on
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CRP, IL-1b, and IL-6 in chronic inflammatory conditions
[27]. An open-label RCT evaluated the role of colchicine in
COVID-19 patients by assessing time to clinical deteriora-
tion, time to CRP elevation, and differences in maximum
high-sensitivity cardiac troponin (hs-cTn) recorded in the
control and colchicine groups. They found that hs-cTn and
CRP levels were comparable in the two groups, however
time to clinical deterioration was improved (14% in con-
trols vs. 1.8% in colchicine; odds ratio [OR] 0.11, 95% CI
0.01-0.96; p=0.046). Major study limitations were the
open-label design and a small population size [28].

5.2 Xanthine Oxidase Inhibitors
5.2.1 Allopurinol

This urate-lowering agent has several observed CV effects.
In an RCT in 65 patients with CAD, allopurinol resulted
in increased exercise capacity, time to ST depression,
and time to chest pain [29]. In another trial, allopurinol
reduced the left ventricular mass by a mean of 5.2 g,
compared with 1.3 g in the placebo group [30]. Larger
population-based and case—control studies have corrobo-
rated these findings, indicating a possible cardioprotec-
tive benefit of allopurinol. The study by de Abajo et al.
found that the protective effect of allopurinol appeared
to increase with greater duration of treatment and higher
dose (> 300 mg compared with <300 mg) [31-33]. The
observational study by Singh et al. also found increas-
ing duration of colchicine to be protective for MI in the
elderly, as seen from analysis of Medicare claims [34]. In
addition to its protective role in CAD, allopurinol has also
been shown to reduce blood pressure. In a meta-analysis
including 738 participants, the allopurinol group had sig-
nificantly lower systolic and diastolic blood pressure (by
3.3 mmHg and 1.3 mmHg, respectively) compared with
controls [35]. Another meta-analysis compared XO inhibi-
tors with placebo/no treatment and found that allopuri-
nol <300 mg daily did not significantly reduce the risk of
major adverse cardiovascular events (MACE) and mortal-
ity, but reduced the risk of hypertension (OR 0.54, 95% CI
0.37-0.80) and total events (OR 0.60, 95% CI 0.44-0.82)
[36]. Moreover, it is suggested that XO inhibition with
allopurinol may improve endothelial function, leading to
vasodilation and improved blood flow in HF. Since this
effect is seen in patients with both hyperuricemia and
normouricemia, it may be related to a direct reduction in
XO-mediated oxidative stress rather than its hypouricemic
effect [37]. The ALL HEART trial is a current trial study-
ing MACE in 5215 patients in the UK with IHD treated
with allopurinol 600 mg daily compared with the placebo

A\ Adis

group, and will further help determine the role of allopu-
rinol in CV disease [38].

5.2.2 Febuxostat

In animal studies, another XO inhibitor, febuxostat, dem-
onstrated potential scavenger-like activity for oxidative
radicals, with improvement in myocardial structure and a
reduction in the expression of inflammatory markers on
myocytes [39]. Pretreatment with febuxostat was noted to
interrupt mitochondria-dependent apoptosis and subse-
quent cardiomyocyte injury with reduced endothelial dys-
function in the left atrium [40]. However, Hays et al. found
no benefit on coronary endothelial function in patients with
prior CAD after 6 weeks of treatment with febuxostat [41].

In the early trials that compared febuxostat and allopu-
rinol for the treatment of gout, there were a numerically
greater incidence of CV events in the febuxostat arms
compared with the allopurinol arms, although the differ-
ences were not statistically significant [42—45]. As a result,
the US FDA mandated the CARES trial, a postmarketing
RCT in which 6190 patients were randomized to either
febuxostat or allopurinol, and followed for a median of
32 months. Although the primary endpoint of composite
of CV death, non-fatal MI, non-fatal stroke, and unsta-
ble angina requiring revascularization was similar in both
groups (10.8% in the febuxostat group and 10.4% in the
allopurinol group), CV mortality was significantly higher
in the febuxostat group (HR 1.34, CI 95% 1.03-1.73)
[46]. In response to these observations, the FDA issued
a black-box warning that restricted the use of febuxostat
to people with gout who have failed or cannot tolerate
maximally titrated allopurinol doses. It is essential that
health care professionals counsel patients about CV risk
with febuxostat prior to prescribing [47]. However, the
CARES trial had several limitations that make interpreta-
tion challenging; for example, a high attrition rate (45%),
high medication discontinuation rate (57%), lack of a
placebo-control group, and the majority of deaths (85%)
occurred after study medication had been discontinued.
Rheumatologists have commented that the findings of the
CARES trial do not support first-line use of febuxostat,
and remind practitioners that there is evidence to support
efficacy of both allopurinol dose escalation in the major-
ity of patients with gout and uricosuric therapy [48]. The
biological plausibility of the febuxostat increasing risk
has also been questioned and raises the possibility that the
findings could be explained by allopurinol reducing risk
rather than febuxostat increasing risk. In a recently pub-
lished European trial—the Febuxostat versus Allopurinol
Streamlined Trial (FAST)—6128 patients followed for a
median period of 1467 days were randomized to either
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Key points

Phase of NCT identifier Primary outcomes

the trial

Median duration for
observed effect

Abbreviated

Official title of the trial

Table 3 (continued)

Drug name

A\ Adis

name of the

trial

1. A primary endpoint event

NCTO01101035 Percentage of patients with

I

7 years

CARES

A multicenter, randomized,

Febuxostat vs. allopurinol

occurred in 10.8% in the

a composite of non-fatal
MI, non-fatal stroke,

active-control, phase

febuxostat group compared
with 10.4% in the allopuri-

nol group
2. All-cause and CV mortal-

3B study to evaluate the

CV death, and unstable

cardiovascular safety of

angina requiring coronary

revascularization

febuxostat and allopurinol
in subjects with gout and

cardiovascular comorbidi-

ties

ity were higher in the

febuxostat group than in the

allopurinol group

AF atrial fibrillation, CI confidence interval, CV cardiovascular, HR hazard ratio, LDL low-density lipoprotein, MI myocardial infarction, RRR relative risk reduction

allopurinol or febuxostat to study the primary endpoint
of major adverse cardiovascular events. In contrast to the
CARES trial, febuxostat was found to be non-inferior to
allopurinol (HR 0-85; 95% CI1 0.70-1.03; p < 0.0001) [49].

Some of the subsequent studies however have shown
variable outcomes. A recent observational study compar-
ing febuxostat and allopurinol with controls showed a simi-
lar incidence of major adverse CV events in both groups,
while patients receiving febuxostat had a lower incidence
of HF hospitalization [50]. Further information from the
LEAF-CHF (Effect of urate LowEring Agent Febuxostat
in Chronic Heart Failure patients with hyperuricemia) trial,
in which patients with HF (left ventricular ejection frac-
tion <40%) and hyperuricemia (7.0-10.0 mg/day) are ran-
domized to febuxostat or placebo, with a primary endpoint
of difference in plasma B-type natriuretic peptide (BNP)
from baseline to 24 weeks, may help elucidate the effect
of febuxostat in HF [51]. A population-based cohort study
evaluated febuxostat versus allopurinol in 99,744 elderly
patients (> 65 years of age) and found that the primary out-
come of composite of hospitalization for MI or stroke was
similar in both groups at 1 year. However, there was a trend
towards increased all-cause mortality in the group that used
febuxostat for more than 3 years [52]. Additionally, a meta-
analysis in a Taiwanese population showed no significant
difference in CV outcome and mortality with febuxostat
versus allopurinol [53]. In a recent study, febuxostat failed
to show a halt in the progression of atherosclerosis, as
measured by the carotid intimal thickness, after 24 months
of treatment [54].

6 Future Directions

Newer drugs are emerging for the treatment of gout and it
is too early to comment on their effect on CV morbidity or
mortality. A phase I study has shown that a selective uric
acid reabsorption inhibitor called verinurad lowered serum
urate without any major adverse effects in healthy males, but
unclear CV safety [55].

Another potential drug class, IL-1 antagonist therapy,
is being evaluated in current trials. A recent animal study
showed beneficial cardiac effects of anakinra on the myo-
cardium, while rilonacept, a newer IL-1 antagonist, has
limited data regarding the CV safety [56]. Arhalofenate, a
partial agonist on peroxisome proliferator-activated receptor
(PPAR)-y was initially developed as an antidiabetic drug
and was serendipitously found to have modest uric acid-
lowering properties in addition to anti-ILp activity. A ran-
domized, double-blind study on arhalofenate did not reveal
any specific CV adverse effect, but more research is required
[57]. Several ongoing studies on gout therapies are listed in
Tables 3 and 4.
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Sodium glucose cotransporter (SGLT)-2 inhibitors, a
prominent antidiabetic drug class with extended benefit
in HF patients, have also shown a reduction in serum uric
acid levels, which could contribute to the CV mortality
benefit seen with this class of drugs. By increasing renal
urate losses, this drug class decreases serum uric by about
0.60-0.75 mg/dL, making it a potential add-on agent for use
in patients with diabetes and hyperuricemia. Several rand-
omized studies have reported a decrease in MACE and HF
rehospitalization with SGLT-2 inhibitors [58].

7 Conclusion

The recent advancements in atherosclerosis pathophysiol-
ogy indicate that inflammation plays a significant role. With
trials such as COLCOT and LoDoCo showing benefit of
colchicine in CAD, there is a possibility of expansion of our
current armamentarium in secondary prevention of CAD.
However, further study is needed to change practice and to
evaluate the utility of colchicine in ACS. Early data have
shown CV benefits of certain other gout medications, but
there are no current FDA-approved indications in cardiology.
Febuxostat, earlier thought to have a poor cardiovascular
outcome compared with allopurinol, was found to be non-
inferior to allopurinol and with no increase in mortality in
the recent FAST trial. Overall, more evidence is required
to definitively endorse clinical use of these drug classes in
CAD.
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