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ABSTRACT

BACKGROUND: The xanthine oxidase inhibitor allopurinol improves endothelial function in different populations, including patients with
chronic heart failure (CHF). Its effect on arterial stiffness parameters is less clear. We investigated the effect of short-term low-dose allopu-
rinol therapy on arterial stiffness in Saudi patients with stable mild-moderate CHF.

METHODS: A prospective, randomized, double-blind, placebo-controlled study was performed on 73 patients with mild-moderate CHF. In
all, 36 patients were randomized to allopurinol 300mg daily for 3months, while 37 patients were randomized to placebo. Arterial stiffness
parameters, aortic pulse wave velocity (Ao-PWV) and heart rate corrected augmentation index (c-Alx), were assessed before and after treat-
ment along with serum uric acid.

RESULTS: A total of 66 patients completed the study. Both groups were matched for age, sex, severity of heart failure, and arterial stiffness.
Compared with placebo, allopurinol recipients had a significant fall in uric acid concentration from 6.31+1.4 (SD) mg/dL to 3.81+1.2
(P<.001). Despite that, there was no significant change in arterial stiffness parameters between allopurinol and placebo groups. Post-treat-
ment Ao-PWV was 9.79+2.6m/s in the allopurinol group and 10.07 +3.4m/s in the placebo group, P=.723. Post-treatment c-Alx was
24.0% +9.1% and 22.0% + 9.9%, respectively, P=.403.

CONCLUSIONS: We have shown that allopurinol significantly reduced uric acid concentration in Saudi patients with CHF but was not asso-
ciated with a change in arterial stiffness. Our cohort of patients had worse arterial stiffness values at baseline, which might make them more
resistant to change using our study regimen.

The study has been registered with the International Standard Randomized Controlled Trial Number registry with an identifier number of
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Introduction

Endothelial dysfunction, characterized by reduced bioavaila-
bility of nitric oxide, is an important step in the progression of
atherosclerosis' and has an important prognostic value for
cardiovascular (CV) events,® whether assessed in coronary
arteries>’# or peripheral conduit arteries.>™> In patients with
chronic heart failure (CHF), endothelial dysfunction has been
documented!®-18 with loss of vascular oxidative balance to be
the likely underlying mechanism.! Oxidative stress was docu-
mented in such patients, via increased xanthine oxidase enzyme
activity and reduced extracellular superoxide dismutase
(ecSOD) activity, with the activity of both enzymes closely cor-
related with flow-dependent dilatation findings in radial
artery.'” Endothelial dysfunction in patients with CHF was
found to be an independent predictor of major CV events?-22
and mortality.23-2

Pulse wave velocity (PWV) is commonly used as a direct and a
“gold standard” measure of arterial stiffness; a measure of the vis-
coelastic properties of the arterial wall. Aortic pulse wave velocity
(Ao-PWYV) in particular (carotid-femoral) has a prognostic sig-
nificance for CV outcomes in the general population beyond tra-
ditional CV risk factors. In 2014, an individual data meta-analysis
on 17635 subjects showed that CV events increased by 30% per
1-SD increase of Ao-PWV (95% confidence interval [CI],
1.18-1.43) after adjustment for traditional risk factors.?¢ Factors
regulating arterial stiffness include vessel wall structure, distend-
ing arterial pressure, and smooth muscle tone determined by
endothelial function.?” That explains the co-existence of endothe-
lial dysfunction and arterial stiffness in healthy population,??
in patients with different CV risk factors3%-33 and in CHE.34

As xanthine oxidase activity has been found to be upregulated
in CHE, recent clinical studies were designed to study the effect
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Figure 1. Study flowchart. Alx indicates augmentation index; c-Alx, heart
rate corrected augmentation index; Ao-PWYV, aortic pulse wave velocity;
Br-PWYV, brachial pulse wave velocity; PWA, pulse wave analysis.

of allopurinol, a xanthine oxidase inhibitor on endothelial func-
tion in patients with different CV risk factors. Only a few studies
assessed the short-term effect of allopurinol on endothelial func-
tion in patients with mild-moderate CHE?**0 with positive
results. Based on these findings and as endothelial dysfunction
has been associated with arterial stiffness, we hypothesize that
allopurinol 300 mg add-on therapy for 3 months to clinically sta-
ble patients with CHF will result in reduction of arterial stiffness
parameters; Ao-PWV and augmentation index (Alx). A sec-
ondary end point included its effect on exercise capacity, as skel-
etal muscle dysfunction partially attributed to oxidative stress
contributes to exercise intolerance in heart failure.*!

Methods
Study design

A prospective, randomized, double-blind, placebo-controlled
study was planned to enroll patients (age > 18 years) with clini-
cally stable, compensated, CHF (New York Heart Association
[NYHA] functional class I-IIT). Documentation of left ven-
tricular systolic dysfunction was done by biplane Simpson
method.*? Clinical stabilization of cardiac condition and medi-
cations for at least 3 months before enrollment was required.
Patients were excluded if they had any of the following: serum
creatinine > 2mg/dL or creatinine clearance of <60 mL/min,
admission to hospital within the previous 3months due to
decompensated heart failure or new ischemic event, uncon-
trolled blood pressure (BP) (>160/100 mm Hg), on concomi-
tant antioxidant vitamins, immunosuppressive therapy, or with
contraindication to allopurinol therapy. The study protocol was
approved by the research ethics committee—Deanship of sci-
entific research, Imam Abdulrahman Bin Faisal University,
Dammam, Saudi Arabia.

Study protocol

Suitable patients were identified; the designed protocol involves
4 visits as demonstrated in the study flowchart (Figure 1).

Preliminary visit

Patients were asked to report to King Fahd Hospital of the
University in a fasting state (12hours). An informed written
consent with both Arabic and English explanation of the study
was given to all patients, and signed by those who have agreed
to take part. Then patients were introduced to SphygmoCor
CPV System, V9 software, AtCor Medical Pty Ltd, Sydney,
Australia. Few readings of Alx were taken for acclimatization
(all performed by MMA). However, they were not used in the
analysis. Echocardiography using Vivd E9 Machine from GE,
USA (including 2D/M-mode and Doppler studies) was done
followed by exercise stress test using Schiller cardiovert CS-200
stress system from Schiller, USA. Baseline hematologic and
biochemical screening with renal, liver function tests, C-reactive
protein, uric acid, lipid profile, and fasting blood sugar were
requested.

Visit O (within 2 weeks of preliminary visit)

After confirming the suitability of the patients, they reported in a
fasting state. Water and morning medications were allowed. After
30minutes of supine rest, 2 readings of blood pressure were taken
by CARESCAPE V100 vital signs monitor with Dinamap tech-
nology, GE El Seif Healthcare Arabia, Riyadh, Saudi Arabia.
Pulse wave analysis (PWA) started by performing 8 readings of
Alx followed by 2 readings for Ao-PWV and brachial pulse
wave velocity (Br-PWYV). Each patient received either 300mg
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Figure 2. Aortic pulse wave velocity report.
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allopurinol (Apo-Allopurinol-APOTEX, Canada) or placebo.
Block randomization with a block size of 4 was used and block-
ing sequence was masked form the investigators.

Additional (safety) visit (1 month after

randomization)

Patients were seen to check for any side effects and they had
repeat blood tests.

Visit 1 (3 months after randomization)

Patients reported in a fasting state for a similar protocol as in
visit 0. Repeat-exercise stress test was performed along with
hematologic and biochemical screening.

Discontinuation of treatment was allowed for patients who
were intolerant of treatment, who developed an abnormal find-
ing in their blood tests after 1 month, or who voluntarily with-
drew from the study.

Assessment of arterial stiffness

The SphygmoCor system is a computerized, non-invasive,
portable, and simple-to-use device to analyze pulse pressure
waveform. It has 2 assessment facilities: PWA and PWV.
Pulse wave velocity (expressed as meter/second) was deter-
mined by measuring the time delay between a characteristic point
on the 2 pressure waveforms: the carotid and femoral arteries in
the case of Ao-PWYV that are known distance apart (measured on
the surface of the body). The characteristic point is commonly
taken as the foot of the wave; marked with green dot in PWV
report (Figure 2). Brachial pulse wave velocity involves 2 different
points: the carotid and radial arteries. In this study protocol, the
average of 2 readings was taken for Ao-PWV and Br-PWV.

Pulse wave analysis provides Alx as the most widespread
measure of wave reflection.*? It can be derived from the central
pressure waveform that is analyzed and 2 systolic peaks are
determined. The first systolic peak (P1) is defined as the for-
ward pressure wave created by ventricular contraction, and the
second (P2) is due to the reflected pressure wave. Augmentation
index can be defined as (P2 - P1) / PP, where PP denotes the
systolic—diastolic pressure difference (expressed as percentage of
the pulse pressure). The value is inversely proportional with
heart rate, and so heart rate corrected Alx (c-Alx) at 75 beats/
min was used. In this study protocol, the average of 8 readings
was taken.

Uric acid measurements

Uric acid was analyzed by Dimension EXL 200 integrated

chemistry system, Siemens Healthineers, Saudi Arabia.

Exercise stress test

The modified Bruce protocol was performed according to the
American Heart Association’s guidelines for clinical exercise
testing* with an electrically driven treadmill. Electrocardiogram
was monitored continuously and blood pressure was checked
manually at baseline and at 3-minute intervals with a calibrated
Trimline mercury sphygmomanometer by PyMah Corp.
Somerville, New Jersey, USA. Standardized instructions were
given on how to perform the test and patients were instructed to
exercise until fatigue or dyspnea prevents him or her from con-
tinuing or until instructed to stop. Metabolic equivalent (MET)
was calculated and used to describe the functional capacity or
exercise tolerance of an individual. It is a simple, practical, and
easily understood procedure for expressing the energy cost of
physical activities as a multiple of the resting metabolic rate.*
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Study outcome measures

The primary outcome in this study was a change in Ao-PWV.
Secondary outcomes include a change in other arterial stiffness
parameters, such as heart rate corrected augmentation index
(c-Alx) and Br-PWV. Change in exercise capacity assessed by
MET was also assessed.

Compliance was assessed by pill count. Patients were asked
to bring their pill bottles at the end of the study. The number
of pills taken was calculated as number of pill provided — num-
ber of pills returned. Percent compliance was calculated as
actual pills taken / number of pills provided x 100%.

Statistical analysis

Baseline characteristics are reported as mean+SD for con-
tinuous variables and as a number and percentage for categor-
ical variables. Two-sample # test and chi-square test were
applied to compare continuous and categorical variables,
respectively, between study groups. Lipid profile data were
positively skewed and so they were log transformed prior to
statistical testing to satisfy the normality assumption for ¢
tests. For the primary and secondary study outcomes, the
change from baseline was calculated by paired # test within
the same group and by independent-sample # tests between
study groups. All statistical analyses and normality testing
was done by Minitab Statistical Software, V17, State College,
Pennsylvania, USA.

Sample size

The primary end point for sample size calculation was
Ao-PWV. From a previous work (Manal Alem, unpublished
data, 2005), we had a SD of 0.938 m/s variability in PWV
assessment using an average of 2 readings taken in 2 occasions,
2weeks apart in a group of 16 hypertensive patients. That
means we needed 29 patients in every group to detect 1m/s

change in PWV with 80% power (a.=.05).

Results

Population characteristics

A total of 73 patients were randomized, 37 were in the placebo
arm and 36 were in allopurinol arm. The 2 groups were matched
for age and sex with 29 men in both groups (Table 1). There
was a significant difference in body mass index (BMI) between
the 2 groups: 31.5+4.1 in placebo group and 26.4+5.2 in
allopurinol group (P < .001). The cause of heart failure was
mainly due to ischemic heart disease which contributed to
94.4% of the cases in the allopurinol group vs 78.4% in the
placebo group (P=.046). The incidence of systemic hyperten-
sion and type 2 diabetes mellitus in the 2 groups was matched
(Table 1). The severity of heart failure was matched between
the groups, with most patients being NYHA functional class 11

(78% of participants). Fractional shortening and ejection

fraction were matched between the 2 groups. Neither study
groups was hyperuricemic (Table 1). There were no significant
baseline differences in peripheral/central blood pressure, heart
rate, or arterial stiffness parameters (Table 2).

Cardiac medication

Both groups were treated with optimal heart failure medica-
tions and matched with no significant difference (Table 3).

Response to study medication

A total of 66 patients completed the trial; 35 in the placebo arm
and 31 patients in allopurinol arm. Two patients withdrew from
the placebo group due to side effects related to placebo tablets
(dizziness in one and itchiness in the other). Five patients with-
drew from the allopurinol group: 3 left the country for immi-
gration reasons, 1 had an acute exacerbation of heart failure and
was admitted, and the last refused to continue the trial without
giving any reasons. In response to study medication, patients in
the allopurinol group who completed the trial had a significant
drop in their uric acid concentration from 6.25+1.4mg/dL to
3.81+£1.2mg/dL (P < .001), while patients in the placebo group
did not have any significant change, baseline uric acid was
6.11+21.9mg/dL. and 6.21+1.8mg/dL. after
(P=.514). Comparison of uric acid change between the 2 groups
was also statistically significant with P < .001 (Table 4). Despite
that significant drop in uric acid concentration, all arterial stiff-
ness parameters, Ao-PWYV, c-Alx, and Br-PWV, remained
unchanged. Their values in the allopurinol group were
9.79+2.65m/s,24.0%=9.12%, and 8.98 +1.10 m/s, respectively,
at the end of the study period (Figure 3). Changes in lipid pro-

treatment

file, arterial stiffness, peripheral, as well as central blood pressure
data in response to treatment are presented in Table 4.

A further analysis was done to explore if allopurinol had a
tendency for different effects based on age, sex, or baseline
Ao-PWV. A median split for age was taken at 56years; there
were 36 in the younger group and 37 in the older group. For
sex, 58 were men and 15 women. A median split for Ao-PWV
at 9.05m/s resulted in 34 patients in each group. A fixed effects
analysis of variance was done with the change in Ao-PWV as
the dependent variable. Independent variables were median
split for age, sex, baseline Ao-PWYV, and drug treatment. No
interactions with drug treatment were detected in the analysis
for the variables: split age (P=.637), sex (P=.862), split base-
line Ao-PWV (P=.677). A simple effects analysis for the split
baseline Ao-PWYV confirmed the latter finding that no statisti-
cal difference in changes in Ao-PWYV was found for placebo
versus allopurinol for those patients with low baseline
Ao-PWV, #28)=.807, P=.426, and for those patients with
high baseline Ao-PWYV, #26)=0.984, P=.334. In summary,
these analyses indicate that allopurinol had little or no effect
even when comparing young with old, men with women, and

low with high baseline Ao-PWV.
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Table 1. Baseline characteristics according to study group.

CHARACTERISTIC PLACEBO (N=37) ALLOPURINOL (N=36)

Age (yr) 55.3+13 56.6+10.1 632
Male sex 29 (78.3%) 29 (80.5%) 818
BMI 31.5+4.1 26.4+5.2 <.001

Cause of CHF

IHD 29 (78.4%) 34 (94.4%) .046
HHD 4 2 414
DCM 2 0 —
Valvular 1 0 —
DM related CM 1 0 —
Hypertension 10 10 943
Diabetes mellitus 27 19 .074

NYHA functional class

1 4 2
2 29 (78.4%) 28 (77.8%) .585
3 4 6

Fractional shortening (%) 26.6+10.3 249+11.6 497

Ejection fraction

1>55% 15 1
2 mildly reduced (45%-54.9%) 6 9 .753
3 moderately reduced (30%-44.9%) 12 12
4 severely reduced (<30%) 4 4

History of smoking

Active 13 5

Ex-smoker 8 9 103

Never 16 22
Uric acid (mg/dL) 6.09+1.9 6.31+1.4 .580
aSerum cholesterol (mg/dL) 150.6+1.2 155.2+1.3 562
aSerum triglyceride (mg/dL) 136.7+1.6 11717 72
aHDL-cholesterol (mg/dL) 36.5+1.3 39.6+1.3 164
al DL-cholesterol (mg/dL) 86.6+1.3 90.2+1.4 .554
Risk factor (cholesterol/HDL) 43+14 41+1.2 .524

Exercise stress test
Number of participants 18 11

MET 8.66+2.23 8.74+3.41 .736

Abbreviations: BMI, body mass index; CHF, chronic heart failure; CM, cardiomyopathy; DCM, dilated cardiomyopathy; DM, diabetes mellitus; IHD, ischemic heart disease;
HDL, high-density lipoprotein; HHD, hypertensive heart disease; LDL, low-density lipoprotein; MET, metabolic equivalent; NYHA, New York Heart Association.

Values are expressed as mean+SD or number (percentage of patients).

aLipid profile data are geometrical means obtained from log transformation of the raw data.
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Table 2. Baseline hemodynamics and arterial stiffness parameters according to study group.

PARAMETER PLACEBO (N=37) ALLOPURINOL (N=36) P

Peripheral SBP (mmHg) 132.7+18.5 127.5+18.8 .238
Peripheral DBP (mmHg) 70.9+10.2 74.0+10.7 .207
Peripheral MAP (mmHg) 94.1+£12.3 94.6+12.4 .863
Peripheral PP (mmHg) 61.4+14.3 52.9+15.3 .016
HR (beat/min) 67.9+11.4 69.0+13.2 713
Central SBP (mmHg) 121.1+18.7 117.4+18.8 397
Central DBP (mmHg) 72.0+10.9 74.6x111 .305
Central MAP (mmHg) 92.5+12.7 92.6+12.8 .981
Central PP (mmHg) 49.2+14.8 42.8+15.2 .071
Aortic PWV (m/s) 9.99+3.0 9.57+2.7 .555
Heart rate corrected c-Alx (%) 21.8+10.5 24.6+9.6 .238
Augmentation index Alx (%) 259+114 27.8+12.8 .505
Brachial PWV (m/s) 9.35x1.4 9.33+1.5 .947

Abbreviations: Alx, augmentation index; c-Alx, heart rate corrected augmentation index; DBP, diastolic blood pressure; HR, heart rate; MAP, mean blood pressure; PP,
systolic—diastolic pressure difference; PWV, pulse wave velocity; SBP, systolic blood pressure.
Values are expressed as mean+SD.

Table 3. Baseline cardiac medications.

DRUG PLACEBO (N=37) ALLOPURINOL (N=36) P

Angiotensin converting enzyme inhibitors 19 18 .908
Angiotensin receptor blockers 15 10 .251
Beta blockers 34 33 972
Statins 27 30 .285
Thiazide diuretics 6 6 .959
Loop diuretics 16 18 .563
Spironolactone 11 13 .562
Aspirin 32 34 .248
Clopidogrel 16 20 .293
Warfarin 3 3 972
Calcium channel blockers 7 8 727
Digoxin 3 0 .081
Nitroglycerin 11 12 .740
Insulin 8 6 .591
Oral hypoglycemic agents 19 15 407

Chi-square test for association was used.

Compliance was calculated from 28 patients in every group Exercise stress test

who returned their pill containers at the end of the study. It was Eighteen patients in the placebo group and 11 patients in the
comparable between the 2 groups; 91.2%=9.3% in the placebo allopurinol group completed exercise stress test. Metabolic
group and 86.5%+12.6% in allopurinol group (P=.114). equivalents (MET) were matched between the 2 groups at
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Table 4. Changes from baseline according to treatment.

CHARACTERISTIC PLACEBO ALLOPURINOL P
(N=35) (N=31)

Uric acid (mg/dL) 0.10+£0.9 —-2.44+1.6 <.001
aSerum cholesterol (mg/dL) 1.74+£23.62 —6.24+34.69 .385
aSerum triglyceride (mg/dL) -18.86+79.41 -36.3+63.34 481
aHDL-cholesterol (mg/dL) —-2.62+13.99 -5.94+21.93 .657
al DL-cholesterol (mg/dL) -1.36+17.99 -2.33+22.42 916
Risk factor (cholesterol/HDL) -0.10+0.83 -0.10+0.60 .937
Aortic PWV (m/s) 0.28+1.61 0.20+1.79 .865
Heart rate corrected c-Alx (%) -0.28+5.14 -1.32+£5.77 443
Augmentation index Alx (%) -1.38+5.96 -1.06+6.37 .835
Brachial PWV (m/s) —-0.45+1.22 -0.15+1.24 .350

Exercise stress test

Number of participants 18 11

MET —-0.17+1.95 -0.68+3.21 .642
Peripheral SBP (mmHg) -2.47+11.9 -0.05+16.7 .505
Peripheral DBP (mmHg) —-0.61+7.7 -0.48+8.5 .948
Peripheral MAP (mmHg) -1.37+9.2 -0.16+11.0 .632
Peripheral PP (mmHg) —2.77+8.96 0.39+15.62 .327
HR (beat/min) 1.63+9.1 0.23+11.2 .581
Central SBP (mmHg) -3.19+11.1 0.79+18.8 .309
Central DBP (mmHg) -0.34+8.44 0.53+9.70 .699
Central MAP (mmHg) -1.30+9.53 0.94+131 436
Central PP (mmHg) —2.87+7.72 0.26+14.42 .286

Abbreviations: Alx, augmentation index; c-Alx, heart rate corrected augmentation index; DBP, diastolic blood pressure; HDL, high-density lipoprotein; HR, heart rate; LDL,
low-density lipoprotein; MAP, mean blood pressure; MET, metabolic equivalent; PP, systolic—diastolic pressure difference; PWV, pulse wave velocity; SBP, systolic blood
pressure.

Values are expressed as absolute change from baseline + SD (post drug treatment — baseline).

aStatistical tests for the lipid profile data were performed on log transformed data although the difference data shown used the raw data.
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baseline (Table 1). Metabolic equivalents at the end of study
were 8.48+3.08 in the placebo group and 8.05+2.91 in the
allopurinol group (P=.756). Comparison of the changes from
baseline according to treatment is presented in Table 4. The
reason behind the small number of participants was personal
reluctance to perform the test in 4 patients, the remaining sub-
jects had other reasons such as osteoarthritis (10), vertigo/ diz-
ziness (4), left ventricular thrombus/left bundle branch block
(LBBB) (3), frail state (3), neurologic deficient (2), leg pain (1),
broken arm (1), and others/missing data (9).

Discussion

To the best of our knowledge, this is the first study to assess the
effect of allopurinol on arterial stiffness parameters in CHF
patients. We have shown that allopurinol produced a 38%
reduction in uric acid from baseline in the allopurinol group
that was statistically significant with the specified dose and
duration. Our figure appears to be higher than the 33.8%
reduction reported in a recent meta-analysis that assessed the
efficacy of urate lowering therapies in gout patients using a
similar regimen.*® Despite that, allopurinol did not affect any
of the parameters tested; Ao-PWV, c-Alx, and Br-PWV
(Table 4). In the literature, allopurinol effect on endothelial
function to start with has been documented with encouraging
results in heterogeneous groups of different patient’s popula-
tions with variable baseline uric acid concentrations.*7-50
Looking at the studies that included patients with CHF
only, only a few studies tested the effect of allopurinol therapy
on endothelial function in CHF patients and demonstrated a
beneficial effect with the same dose we used (300 mg/day) but
for a shorter period.3>° But these studies did not test its effect
on arterial stiffness. Five of these studies®*3 tested allopurinol
effect for a maximum period of 1 month on older populations
than our cohort and with a higher baseline serum uric acid.
Perhaps the patient populations in these 5 studies had a rela-
tively high level of oxidative stress for allopurinol to exhibit its
antioxidant activity and improve endothelial function accord-
ingly. These studies further demonstrated its ability to decrease
markers of oxidative stress3>-37; a property that was thought to
be independent of uric acid reduction.’” The sixth study by
Xiao et al tested the same dose and duration of allopurinol as
in our study and on a population closer to our cohort in age and
baseline uric acid. However, extrapolating from that study to
our population would not be possible due to their study design
(open-label) and risk of bias (lack of placebo).*

This study examined arterial stiffness which can be deter-
mined by smooth muscle tone influenced by vasoactive sub-
stances released from the endothelium, distending arterial
pressure and vessel wall structure.?’” However, arterial stiffness
results primarily from arteriosclerosis, principally a disease of the
media, related to normal or accelerated aging rather than athero-
sclerosis; principally a disease of the intima, affecting the vessel
in a patchy and not uniform manner.>! Regarding endothelial

function, few studies in the literature assessed allopurinol effect
on both endothelial function and arterial stiffness represented
by c-Alx. Using different patient populations, they obtained
variable results. Three studies demonstrated beneficial effects
on both phenomena in patients with coronary artery disease>>>3
and chronic kidney disease.”* Whereas one study demonstrated
a beneficial effect on endothelial function only in patients with
type 2 diabetes mellitus,> another did not demonstrate any
beneficial effects on either phenomena in such patients.”® By
comparing the baseline arterial stiffness figures in these patient
populations and ours, we have shown that our Saudi popula-
tion had worse arterial stiffness figures compared with the
populations included in 3 of these studies.’35+5¢ This raises the
question that our study population did not respond to such
therapy with the given dose and duration because they differ
from those other populations, perhaps in genetically relevant
ways. Epidemiologic studies assessing arterial stiffness indices
in Saudi population are not available to assess the severity and
predict the reversibility of this phenomenon in relation to age,
sex, and serum uric acid. In fact, looking at arterials stiffness
data from Framingham Heart study that included 4140 par-
ticipants, it showed interestingly that for every 1 mg/dL rise in
serum uric acid, there will be associated 0.06 m/s rise in
Ao-PWV.57 It is important to note that individuals in the
fourth quartile (based on serum uric acid) had a mean age of
40years, serum uric acid of 7.3 mg/dL, a mean Ao-PWYV of
7.5m/s, and an Alx of 2.92%, while our Saudi population in
this study had a mean age of 55 years, serum uric acid of 6 mg/
dL, a mean Ao-PWV of 10.0m/s, and as Alx of 23.2%.
Considering differences in co-morbidities, our population
might have an irreversible status of arterial stiffness with the
intervention used in this study.

The second factor contributing to arterial stiffness is dis-
tending arterial pressure and such an effect was eliminated in
our study as allopurinol did not modify peripheral or central
blood pressure significantly, despite an associated small
reduction in peripheral systolic and diastolic blood pressure
that was reported in a meta-analysis on patients receiving
allopurinol therapy.”® Vessel wall structure is the third factor
contributing to arterial stiffness and is less likely to change
over a 3-month period. What might contribute to that are
any possible changes in lipid profile due to allopurinol ther-
apy. Such an effect was reported after 3 months therapy with
conflicting results in the literature,>®-%1 but not in our cohort
(Table 4).

Accordingly, demonstrating a beneficial effect of allopurinol
on endothelial function (via more dynamic methods of assess-
ment) in a certain population can be independent from its
effect on arterial stiffness (which can be slower to develop
especially if we exclude blood pressure alteration). Finally, if we
hypothesized that allopurinol will have a beneficial effect on
arterial stiffness in our population via its antioxidant activity
and effect on endothelial function, then it is not surprising that
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there was no improvement in exercise tolerance in those par-
ticipants who were tested. This finding aligns with other stud-
ies that tested the effect of allopurinol on exercise capacity in

CHEF62.63

Limitations

Our study included a relatively small number of patients, but
a power calculation indicated this was sufficient for our
required effect size. The assessment of arterial stiffness indi-
ces with an adequate number of readings to guarantee repro-
ducible results is time-consuming, in addition to exercise
stress testing, which would make additional assessment of
endothelial function technically difficult. Assessment of mark-
ers of oxidative stress could have been useful had they been
done. The third limitation was the relatively short period for
the intervention to allow arterial structural changes in response
to allopurinol therapy.

Conclusions

Allopurinol is an old drug with a promising effect on arterial
structure and function. Small-scale human studies have dem-
onstrated that short-term use can benefit endothelial function
in patients with CHF. However, this is the first study to test the
extension of such a benefit to arterial stiffness parameters for a
longer period of time. Despite a marked reduction of uric acid
in our study, we did not demonstrate any benefit of allopurinol
on arterial stiffness parameters in our patient population.
Future studies using a longer treatment time or higher dose
could allow any beneficial effects of allopurinol on arterial
structure and function to be seen.
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