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Effect of allopurinol on
smoking

Nefrologia 2013;33(6):858-60
doi:10.3265/Nefrologia.pre2013.Aug.11863

To the Editor:

Allopurinol is a xanthine oxidase
inhibitor. Xanthine oxidase is an en-
zyme that has hypoxanthine and ox-
ygen as substrates and uric acid and
free radicals as products. The ben-
eficial effects of allopurinol are not
only due to the decrease in uric acid,
but also the reduction in oxidative
stress and the increase in hypoxan-
thine and tissue oxygen (Figure 1). As
such, there are data that support the
conclusion that allopurinol improves
endothelial dysfunction, decreases
vascular oxidative stress, improves
myocardial ischaemia and decreases
left ventricular hypertrophy.! Further-
more, several studies have shown that
allopurinol reduces total mortality>?
and in studies on a small number of
patients it has been suggested that it
reduces the number of cardiovascular
events.*?

In a previous study on 112 patients
with stage 3 chronic renal failure,
all without a history of cardiovascu-
lar events, we observed that none of
the 30 patients who took allopurinol
were smokers (0% smokers who re-
ceived allopurinol compared with
20.73% smokers amongst those who
did not receive it; p=.029). As the pa-
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Figure 1. Allopurinol mechanism of action.
Adapted from Heart 2012,98(21):1543-5. © 2012 BMJ Publishing Group Ltd & British

Cardiovascular Society. Medscape Nephrology.
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tient number was very small, we de-
cided to increase the number in order
to confirm the results and increase the
statistical power. We consecutively
questioned 483 patients with diabe-
tes mellitus and kidney disease who
came to diabetic nephropathy outpa-
tient clinics for around three consecu-
tive months. We only recorded data
on whether they took allopurinol,
whether they were active smokers and
whether they were ex-smokers. The
statistical studies were carried out
with SPSS 15.0. In the 483 patients
studied, 143 took allopurinol and 340
did not. With regard to the patients
who did take it, there was a lower per-
centage of active smokers (8.3% com-
pared to 15.59%, P=.034) and a higher
percentage of ex-smokers (33.56% com-
pared to 13.82%, p=.000) (Table 1). In
light of these results, it could be ar-
gued that diabetic patients with kid-

ney disease followed up in diabetic
nephropathy outpatient clinics and
receive allopurinol are less likely to
be active smokers and are more likely
to be ex-smokers. Given that these
results are merely descriptive and do
not prove causality, we consider that
further studies are necessary in or-
der to obtain more conclusive results.
The first question we must consider is
whether those who stopped smoking
did so because they had higher vascu-
lar comorbidity; to determine this, we
could use a comorbidity index, but we
must remember that in the initial study
on 112 patients, none of them had suf-
fered a prior cardiovascular event.
The next question to consider would
be whether there was any psychologi-
cal or pharmacological intervention
to help them quit smoking. Although
all diabetic patients with kidney dis-
ease are given psychological assist-

Table 1. Percentage of smoker and ex-smoker diabetic patients with kidney
disease in accordance with their treatment with allopurinol

With allopurinol

Sin alopurinol

(n=143) (n = 340) P
Smokers 8.3% 15.9% 0.034
Ex-smokers 33.56% 13.82% 0.000
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Figure 2. Allopurinol and hypoxanthine molecules compared with known
molecules that act on nicotine receptors in the brain.
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ance to quit smoking, the pharma-
cological intervention data were not
recorded. The next question we must
ask is whether there was a temporal
relationship between quitting smok-
ing and taking allopurinol, that is,
whether the patient quit smoking after
beginning treatment with allopurinol.
In our study, we recorded the amount
of time patients had been taking allop-
urinol, but it is difficult for the patient
to know the exact date on which they
stopped smoking. Lastly, it would be
necessary to find a mechanism that
pharmacologically supports the as-
sociation found. Figure 2 displays
the molecules related to nicotine re-
ceptors in the brain. Although we are
not experts in pharmacology, we did
observe that the nicotine molecule,
acetylcholine and bupropion share
CH, groups and that both allopuri-
nol and hypoxanthine molecules are
more similar to varenicline molecules
with NH groups. Given that there is
no xanthine oxidase in the brain, we
could consider whether allopurinol
would act on other brain enzymes or
on receptors in the brain. Neverthe-
less, given that it has been demon-
strated that there is hypoxanthine in
the brain, we could suggest that the
effect observed is due to an increase
in hypoxanthine in the brain second-
ary to the use of allopurinol, which
seems more likely.

In conclusion, patients who take al-
lopurinol smoke less and it is more
likely that they are ex-smokers. Given
that these findings are merely descrip-
tive, well-designed studies that sup-
port this observation would be nec-
essary. While these studies are being
implemented, we thought it would be
interesting to communicate this to the
scientific community, since this find-
ing could be yet another beneficial ef-
fect of allopurinol administration.
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C) BRIEF CASE REPORT

Nephrocalcinosis and
distal renal tubular
acidosis in Sjogren’s
syndrome

Nefrologia 2013;33(6):860-1
doi:10.3265/Nefrologia.pre2013.Sep.12179

To the Editor:

Distal renal tubular acidosis (DRTA) is
an acid-base balance disorder defined by
the inability of the kidneys to compensate
for the production of acids from protein
metabolism by eliminating them, due to
decreased glomerular filtration (GF).

We report the case of a 33-year-old male
patient with a history of hypokalaemia
without study two years previously, who
was admitted to the Emergency Depart-
ment due to 10 days of progressive weak-
ness in his limbs, fatigue, asthaenia and
myalgia and he denied experiencing
urinary symptoms. He self-medicated
with potassium salts with no improve-
ment, and as such he decided to seek
medical assistance. On examination, he
had blood pressure of 119/66mmHg,
heart rate of 67 beats/minute, respiratory
rate of 22 breaths/min, a temperature of
37°C, with 3/5 weakness in 4 limbs and
diminished tendon reflexes. His labora-
tory tests on admission showed serum
creatinine of 1.36mg/dl, serum sodium of
137mEq/1 potassium of 3.2mEq/l, chlo-
ride of 114mEq/l, calcium of 8.8mg/dl,
phosphorus of 3.5mg/dl, magnesium of
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2.2mEq/l1, bicarbonate of 19mEq/1, pCO,
of 30mmHg, venous pH of 7.36, lactate
of 0.8mEq/l, serum albumin of 4.1g/dl,
urine with a pH of 6.5 without glucosu-
ria and urinary sediment with minimal
erythrocyturia and leukocyturia, without
nitrites or bacteria apparent in the micro-
scope and proteinuria of 550mg/24 hours.
We obtained a urine culture; normal
complement levels, negative viral profile
for human immunodeficiency virus and
hepatitis B and C. A renal ultrasound was
performed and there were hyperechogen-
ic images suggestive of medullary calcifi-
cation (Figure 1), calciuria of 4.2mg/kg/
day, positive urinary anion gap (sodium
of 58mEq/l1, potassium of 16mEq/l, chlo-
ride of 23mEq/l), fractional excretion of
potassium of 12%, fractional excretion of
bicarbonate of 7%, but a urinary pH that
failed to decrease to <5.5 over a period
of more than 8 hours and reduction of the
urinary gap, but without becoming nega-
tive (sodium of 47mEq/l, potassium of
12mEq/1, chlorine of 43mEq/l) after oral
administration of ammonium chloride,
and as such it was classified as distal re-
nal tubular acidosis (DRTA) (type 1). The
urine culture was negative and as such
percutaneous renal biopsy was performed,
which reported chronic tubulointerstitial
nephritis with interstitial and intratubu-
lar nephrocalcinosis (Figure 2). The pa-
tient was therefore treated with 1mg/kg/
day of prednisone and 1mEq/kg/day of
potassium citrate. A week later, given a
reduction in leukocyturia, immunological
studies reported positive anti-nuclear an-
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Figure 1. Renal ultrasound with
medullary hyperechogenicity
suggestive of calcifications.

tibodies, with a titre of 1:2560, positive
anti-SSA and anti-SSB. We performed
Schirmer’s test, which was positive, cu-
riously without dry eye symptoms. In the
outpatient follow-up after 16 weeks on
Smg/day of prednisone, the patient had
creatinine of 0.88mg/dl and a decreased
potassium salt requirement, maintaining
normal levels of potassium, urinary pH
at around 5, calciuria of 3.9mg/kg/day,
negative urinary anion gap (sodium of
21mEq/1, potassium of 8mEq/l, chlorine
of 47mEq/1), with the absence of leuko-
cyturia, erythrocyturia and proteinuria.

Renal manifestations classified as renal
tubular acidosis usually occur with a vari-
able proportion between 3.6% and 73.1%
in the series of patients with Sjogren’s syn-
drome (SS) studied.! Acute and/or chronic
tubulointerstitial nephritis is the most com-
mon histopathological form in 54%-80%
of cases."
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