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ABSTRACT

Objective: To evaluate the effects of low daily aspirin doses on uric acid (UA) level and renal
functions in healthy adults.

Methods: Healthy adults were randomized to receive 100 mg (n= 33), or 300 mg (n = 31) aspirin daily
for one month. Laboratory tests included measurement of blood urea nitrogen (BUN), serum
creatinine, and uric acid (UA) levels. Urine creatinine, urea and uric acid excretion were measured in
a 24 h collection of urine, 24 hours urine uric acid, creatinine clearance (Ccr), were measured at
baseline and then after 4 weeks of therapy.

Results: After 4 weeks of therapy, 100 and 300 mg/d dosage, aspirin caused a 7% and 12%
decrease in the rate of UA excretion respectively (P< 0.05). Patients at the dosage 300 mg/d but not
the 100mg/day had an increase in serum levels of uric acid (UA), creatinine and urea with a
significant decrease in 24 hour creatinine clearance and urinary urea excretion (P<0.05) when
compared with the baseline.

Conclusion: Because of the effects of 300 mg dose aspirin, in the lowering of kidney function and the
potential of aspirin to cause dose-dependent impairment of renal function, patients taking low-dose
aspirin therapy should be monitored for the development of impaired renal function.

Keywords: Low dose aspirin, renal function, healthy adult.
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reatment with low-dose aspirin

(acetylsalicylic acid) offers beneficial
effects on patients with atherothrombotic
vascular disease ). The therapeutic efficacy
of low-dose aspirin is due to irreversibly
acetylating cyclooxygenase-1 (COX-1), and
thereby reduces thromboxane A2 produced by
platelets. TA2 is a potent inducer of platelet
aggregation and vasoconstriction .

Although aspirin is generally a very well-
tolerated drug, like most medications it carries
a risk of significant adverse effects, many of
which are dose-related ®. Aspirin has a
biphasic effect on urate excretion (that is,
antiuricosuria at low doses and uricosuria at
high doses) . Minimal doses of salicylate
(75, 150, and 325 mg daily) were shown to
increase serum uric acid levels ©. On the
other hand, in high doses (as may be used to
treat rheumatoid arthritis), aspirin blocks
reabsorption of uric acid by the kidneys,
resulting in a lowering of the blood level of uric
acid ®”. The changing of uric acid levels
above or below normal levels could possibly
lead to unwanted side effects ©.

Hyperuricemia has long been associated with
renal disease. Approximately 20 to 60% of
patients with gout have mild or moderate renal
dysfunction; indicating a possible link between
an elevated uric acid level and renal disease®.
Also, an elevated uric acid has been reported
to predict the development of renal
insufficiency in individuals with normal renal
function 9.

Several studies have identified the value, in
populations, of serum uric acid concentration
in predicting the risk of cardiovascular
events™™¥,

In an experimental hyperuricaemic rat model
study, Kang et al™ provided evidence that
uric acid may be a true mediator of renal
disease and progression.

A possible mechanism by which uric acid
may worsen the progression of kidney disease
is by the activation of the renin angiotensin
system (RAS). The RAS has been identified as
a contributor to the progression of renal
disease by increasing both systemic and
glomerular pressure and by directly causing
the fibrosis of renal and vascular cells®**®.
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Low dose aspirin has been reported to be a
risk factor of hyperuricemia ®. Therefore the
present study was designed to assess the
effects of the daily use of low dose aspirin on
uric acid and renal functions in healthy adult.

Subjects and methods

Subjects

The study group consisted of 64 healthy adult
volunteers. There were 31 men and 33women
aged 30 to 50 years, mean 39+6.9 (SD).
Healthy volunteers were asked to complete a
guestionnaire to detect the history of urinary
tract infection (UTI), renal stone, hematuria,
and renal stones in the family. Any one with
one of these abnormalities was excluded from
the study. They were randomly assigned to 1
of 2 groups: one group received 100 mg/day
(n=33,16 females and 17 males) and the other
300 mg/day (n=31,16 females and 15 males).
Aspirin (was given as Aspin® (SDI) enteric —
coated tablet) for 4 weeks. The doses selected
for investigation in this trial (100 and 300 mg)
reflect the current, most frequently used for
cardioprotection.

All study participants had 24-h urinary and
fasting blood samples collected prior to dosing
and 4 weeks following aspirin treatment, for
measurement of serum creatinine, uric acid
and urea concentrations and 24-hour urinary
excretion of creatinine, uric acid, and urea.

Laboratory assessment of creatinine, uric
acid, and urea
Creatinine was determined by standard
laboratory procedures™® utilizing a commercial
kit (Syrbio). Uric acid and urea levels were
measured enzymatically with commercially
available kits (Biolabo for uric acid
measurement by the Tietz method @
BioMerieux for urea measurement by the
Fawcett and Scott method “%).
Clearances of creatinine, uric acid and urea
were calculated as the products of urine
concentrations and 24-hour urine collection
divided by the serum concentrations and
expressed as ml/min using the following
formulas for calculations:
1. Creatinine clearance= urinary creatinine
(mg/dl) x 24-hour urine collection (ml)/
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serum creatinine (mg/dl x1440 (min in
24hr)).

2. Uric acid clearance= wurinary uric acid
(mg/dl) x 24-hour urine collection (ml) /
serum uric acid (mg/dl) multiplied by 1440.

3. Urea clearance= urinary urea (mg/dl) x24-
hour urine collection (ml)/ serum urea
(mg/dl) multiplied by 1440.

Statistical analysis

Comparison of kidney function parameters
before and after aspirin therapy was done by
paired t-test and the unpaired t-test to
compare the differences between the 2
groups. Pearson correlation was applied to
evaluate the correlations of serum parameters
with urine parameters. Gender differences
were evaluated to see if the effect of acetyl
salicylic acid varied according to sex.

Results

100 mg/d of aspirin did not significantly affect
serum uric acid, creatinine and urea levels,
whereas it significantly decreased by 21% and
6.74% 24h urinary uric acid fraction and uric
acid clearance rate respectively (Tablel).

While 300 mg/d aspirin, caused a significant
elevation in serum uric acid, creatinine and
urea levels, with a significant reduction in the
24h-urinary fractional excretion, and the 24
urine uric acid, creatinine clearance (Tablel).

The percent increase in serum uric acid in
300mg/d of-aspirin users was 3-fold compared
with 100 mg/d —aspirin users (300mg/d -aspirin
users versus 100 mg/d -aspirin users,
6.12+4.29% versus 2.14+4.24%, P < 0.05).

A significant correlation between the changes
from baseline to week 4 in both creatinine and
uric acid clearance was documented (r =
0.278, P < 0.042) (Figure 1).

After 4 weeks of 300 and 100 mg/d aspirin
administration (Figure 2), women exhibited a
higher percent change of serum creatinine
compared with the men (9.34 + 7.48% versus
2.86 + 3.91%, P < 0.05 and 2.66+1.79%
versus 1.0+1.58%, P<0.05 respectively). The
percent of decline in 24h creatinine clearance
with 300 mg/d aspirin administration was
greater in women compared with men
(women, -9.8 £ 5.12%; men,- 4.78+ 6.1 %; P <
0.05).

Table (1): Treatment with low doses of aspirin and alteration in uric acid and renal function

parameters in serum and 24h urine.

Aspirin 100 mg/day (no.33) Aspirin 300 mg/day (no.31)
Baseline Alter 4 % change Baseline After 4 % change
weeks weeks

(Snfg;g;)u”c Acid | 5 01+1.09 5.04+1.04 | 2.14+4.24 5.09+1.06 5.31+1.01* | 6.12+4.29°
Fractional
Excretion of Uric | 46.69+15.03 | 31.82+10.4* | -21.26+20.4 | 40.73+12.16 | 22.11+9.13* | -38.3+13.42%
Acid(mg/dl
Uric Acid
Clearance 8.32+1.34 7.45%1.37* -6.7446.1 8.47+1.45 7.08+1.42*% | -12.41+7.24%
(ml/min)
Serum
Creatinine 1.04+0.23 1.06+0.21 1.16+5.01 0.96+0.19 1.04+0.17* 4.43+4.158
(mg/dl)
g:é‘/‘zl)crea“““e 131428 128+25 -2.94+9.07 109+15 98+13* -11.66+7.95°
CrCI (ml/min) 108+16 106+14 -1.13+4.89 106+13 97+11* -8.61+6.54%
(Sn‘fg;g?)urea 20.79+6.37 | 30.13+6.69 | 1.05+3.1 | 29.74+4.79 | 31.46+3.92* | 3.76+2.86°
t’r;'gﬁjll)”ea 1865+312 | 18364318 | -1.63+5.6 | 18164391 | 1693+271* | -8.18+6.15°
Data are mean+(SD) * P<0.05 versus baseline;
§ Values are number (percentage) P<0.05 versus 100 mg/day aspirin.
© 2009 Mosul College of Medicine 156
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Fig. (1): Correlation of 24h-creatinine

clearance with 24h-uric acid clearance before
and after 4 week aspirin treatment.
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Fig. (2): Sex difference A- in percentage
change serum creatinine level B- percentage
change 24h creatinine clearance after 4 week
300 mg/d aspirin treatment.

Discussion
In this study, low-dose aspirin has been shown
to produce a dose-dependent depression of
renal function in healthy adults. After 4 weeks
of treatment there was a significant increase
(from baseline to end of study) in serum uric
acid, creatinine and urea levels in aspirin 300
mg/d users, but not with 100 mg per day
aspirin users, with a marked reduction in
creatinine clearance rate and urine urea.
However at both doses of aspirin, a significant
reduction in the fractional excretion of uric acid
and uric acid clearance were observed.
Comparing our results with those of previous
studies, Louthrenoo et al*® found that both
300 mg/d and 60 mg/d doses of aspirin
decreased the fractional excretion of uric acid
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after 2 weeks of therapy. A relatively
significant decreased uric acid clearance and
creatinine clearance was found in those who
were on 300 mg/day aspirin therapy only.
While serum creatinine and uric acid
concentration, remained stable during both
drug administration periods. The important
differences between these studies included
aspirin dosages and duration of therapy.

A related result on the effects of the current
low dose aspirin regimens (75-325 mg/day)
for cardiovascular disease prevention were
previously studied in two groups of elderly
patients®?). They found that these doses of
aspirin were capable of inducing a significant
decrease in both creatinine and uric acid
excretion within 1-2 weeks. One week after
the drug was withdrawn, uric acid excretion
returned to normal while creatinine clearance
remained low. In another trial Segal et al®®
reported that Mini-dose aspirin, even at a
dosage of 75 mg/day, caused significant
changes in renal function and UA handling
within 1 week in a group of elderly inpatients,

mainly in those with preexisting
hypoalbuminemia. In contrast, when Low
doses (100 mg/ day) of aspirin were

administered in gouty arthritis patients treated
with allopurinol or benzbromarone for 4 weeks
did not influence serum uric acid level or
urinary uric acid excretion®.

Small doses of aspirin can increase the level
of uric acid in the blood ?¥, via effects on the
urate/anion transport mechanism in the renal
proximal tubule®; conditions that cause a
reduction in the glomerular filtration rate, a
decrease in the excretion of uric acid, or an
increase in overall tubular absorption®®2®.
This seems to be the case for the association
of hyperuricemia with impaired GFR "%,

Low-doses of aspirin are associated with an
increase in serum uric acid levels® , and it is
suggested that raising uric acid levels can
stimulate the renin- angiotensin- system
accelerating the development of renal
microvascular disease, which could be
mediated by its effect to upregulate
angiotensin-1 receptors on vascular smooth
muscle cells® and thereby predispose the
patient to renal disease progression®*3Y,
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The relation of serum uric acid to
development of renal impairment in healthy
individuals has been reported in clinical
studies. Iseki et al"® followed 6403 adults and
found that a uric acid of 8.0 mg/dl conferred a
2.9-fold risk in men and a 10.4-fold risk in
women for developing elevated creatinine after
controlling for multiple risk factors.

A recent epidemiologic study®?, determined
the risks of elevated levels of uric acid, on the
progress of new-onset kidney disease in
healthy individuals. During follow-up
examinations, the researchers assessed
glomerular filtration rates. They reported that
individuals in the slightly elevated uric acid
group were 1.26 times as likely to develop
kidney disease as those in the low uric acid
group. The odds of developing kidney disease
among volunteers in the elevated uric acid
group were 1.63 times greater than that of
individuals in the low uric acid group.

In this study, creatinine clearance and serum
creatinine were found to be higher among
women as compared to that in men indicating
that women are at higher adverse effect on
renal function. This may be because of the sex
differences in acetylsalicylic acid
pharmacokinetics and pharmacodynamics that
may affect aspirin dosing and efficacy. Women
are reported to have slower clearance of
acetylsalicylic acid and, therefore, higher
circulating levels®. There is also a study
suggesting that the clinical efficacy of aspirin
may be sex-dependent®. Uric acid plays a
role  in platelet adhesiveness®);  this
relationship between serum uric acid and risk
in aspirin-treated patients has prompted
speculation that treatment-mediated elevation
of serum uric acid might attenuate some of
their potential benefits on platelet and
endothelial function to increase the risk of
vascular related events.

In conclusion our results agree with those of
previous research in that aspirin causes a
dose-dependent impairment of renal function.
A dosage of 300 mg/day aspirin was found to
induce a significantly higher changes in renal
function and secretion of uric than 100
mg/day. The dosage of 100 mg/day aspirin
can be used with more safety during the

© 2009 Mosul College of Medicine

treatment. The observation, however, did not
suggest to neglect a careful laboratory
examination when low dose aspirin is added
to therapy in order to ensure their safety.

References

1. Patrono C, Garcia Rodriguez LA, Landolfi
R, Baigent C. Low-dose aspirin for the
prevention of atherothrombosis. N Engl J
Med 2005;353:2373-2383.

2. Weisman SM, Graham DY. Evaluation of
the benefits and risks of low-dose aspirin
in the secondary prevention of
cardiovascular and cerebrovascular
events. Arch Intern Med. 2002;162:2197-
2202.

3. Trameér MR. Aspirin, like all other drugs, is
a poison. BMJ. 2000; 321:1170-1171.

4, Yu TF, Gutman AB. Study of the
paradoxical effects of salicylate in low,
intermediate and high dosage on the renal
mechanisms for excretion of urate in man.
J Clin Invest. 1959;38:1298-1315.

5. Caspi D, Lubart E, Graff E, Habot B,
Yaron M, Segal R: The effect of mini-dose
aspirin on renal function and uric acid
handling in elderly patients. Arthritis
Rheum 2000;43:103-108.

6. Roch-Ramel F, Guisan B, Diezi J. Effects
of uricosuric and antiuricosuric agents on
urate transport in human brush-border
membrane vesicles. J Pharmacol Exp
Ther. 1997; 280:839-845.

7. Enomoto A, Kimura H, Chairoungdua A,
Shigeta Y, et al. Molecular identification of
a renal urate anion exchanger that
regulates blood urate levels. Nature.
2002;417:447-452.

8. Kutzing MK, Firestein B L. Altered Uric
Acid Levels and Disease States. JPET.
2008; 324:1-7.

9. Berger L and Yu TF. Renal function in
gout. IV. An analysis of 524 gouty subjects
including long-term follow-up studies. Am
J Med 1975; 59:605-613.

10. Iseki K, Oshiro S, Tozawa M, lIseki C,
Ikemiya Y, Takishita S. Significance of
hyperuricemia on the early detection of
renal failure in a cohort of screened
subjects. Hypertens Res. 2001; 24: 691—
697.

158



Annals of the College of Medicine

Vol. 35 No. 2, 2009

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dobson A. Is raised serum uric acid a
cause of cardiovascular disease or death?
Lancet 1999; 354:1578.

Johnson RJ, Kang DH, Feig D et al. Is
there a pathogenetic role for uric acid in
hypertension and cardiovascular and renal
disease? Hypertens 2003;41:1183-1190.
Zoccali C, Maio R, Mallamaci F, Sesti G,
Perticone F: Uric acid and endothelial
dysfunction in essential hypertension. J
Am Soc Nephrol 2006; 17 :1466 —1471.
Kang DH, Nakagawa T, Feng L, et al .A
role for uric acid in the progression of renal
disease. J Am Soc Nephrol 2002; 13:
2888-2897.

Perlstein TS, Gumieniak O, Hopkins PN et
al. Uric acid and the state of the intrarenal
renin-angiotensin  system in humans.
Kidney Int. 2004; 66: 1465-1470.
Heinegard D, Tiderstrom G. Determination
of serum creatinine by direct colorimetric
method. Clin Chem Actal973; 43:305-310.
Tietz NW. Text book of clinical chemistry,
3" ed Burtis CA, Ashwood ER, Sunders
WB. 1999; 1245-1250.

Fawcett JK, Scott JE. A rapid and precise
method for the determination of urea. J
Clin Path 1960; 13:156-159.

Louthrenooo W, Kasitanonn N, Wichainum
R, Sukitawut W. Effect of minidse aspirin
on renal function and uric acid handling in
healthy young adults. J Clin Rheumatol
2002; 8:299-304.

Caspi D, Lubart E, Graff E, et al.The effect
of mini-dose aspirin on renal function and
uric acid handling in elderly patients.
Arthritis Rheum 2000;43:103-108.

Segal R, Lubart E, Leibovitz A, et al. Early
and late renal effects of mini-aspirin in
elderly patients. Am J Med 2004;115:462-
466.

Segal R, Lubart E, Leibovitz A, laina A
Caspi D. Renal Effects of Low Dose
Aspirin in Elderly Patients. IMAJ 2006; 8:
679-682.

Choi HJ, Lee YJ, Park JJ, et al. The Effect
of Low Dose Aspirin on Serum and Urinary
Uric Acid Level in Gouty Arthritis
Patients. J Korean Rheum Assoc. 2006;
13(3): 203-208.

© 2009 Mosul College of Medicine

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Silagy CA, McNeil JJ, Donnan GA, et al.
Adverse effects of low dose aspirin in a
healthy elderly population. Clin Pharmacol
Ther 1993;54:84-89.

Nakashima M, Uematsu T, Kosuge K,
Kanamaru M. Pilot study of the uricosuric
effect of DuP-753, a new angiotensin Il
receptor antagonist, in healthy subjects.
Eur J Clin Pharmacol. 1992;42:333-335.
Choi HK, Mount DB and Reginato AM.
Pathogenesis of gout. Ann Intern Med
2005; 143:499-516.

Nishida Y. Relation between creatinine
and uric acid excretion. Ann Rheum Dis
1992;51:101-102.

Rosolowsky ET, Ficociello LH, Maselli NJ,
et al. High-normal serum uric acid is
associated with impaired glomerular
filtration rate in nonproteinuric patients
with type 1 diabetes. Clin J Am Soc
Nephrol 2008; 3:706-713.

Kang D-H, Yu ES, Park J-E, et al: Uric
acid induced C-reactive protein expression
via upregulation of angiotensin type 1
receptors in vascular endothelial cells and
smooth muscle cells. J Am Soc Nephrol
2003; 14: 136A.

Kang DH, Nakagawa T: Uric acid and
chronic renal disease: Possible implication
of hyperuricaemia on progression of renal
disease. Semin Nephrol 2005;25:43-49.
Johnson RJ, Segal MS, Srinivas T, et al:
Essential hypertension, progressive renal
disease, and uric acid: A pathogenetic
link? J Am Soc Nephrol 2005; 16: 1909-
1919.

Obermayr RP, Temml C, Knechtelsdorfer
M, et al: Predictors of new-onset decline in
kidney function in a general middle
European population. Nephrol Dial
Transplant 2008; 23: 1265-1273.
Jochmann N, Stangl K, Garbe E, et al.
Female-specific aspects in the
pharmacotherapy of chronic cardiovascul-
ar diseases. Eur Heart J. 2005; 26:1585-
1595.

Becker DM, Segal J, Vaidya D, et al. Sex
differences in platelet reactivity and
response to low-dose aspirin therapy.
JAMA. 2006; 295:1420-1427.

Ciompi ML, De Caterina R, Bertolucci D,
et al. Uric acid levels and platelet function
in humans. An in-vivo ex-vivo study. Clin

Exp Rheumatol 1983; 1:143-147.

159



