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Over-the-counter NSAIDS and renal damage

Whelton A, Stout RL, Spilman PS, Klassen DK. (The
Johns Hopkins University School of Medicine, Baltimore,
Maryland, USA.) Renal effects of ibuprofen, piroxicam,
and sulindac in patients with asymptomatic renal failure.
A prospective, randomized, crossover comparison. Ann
Intern Med 1990;112:568--76.

SUMMARY
Twelve high-risk women aged 28 to 75 years (mean 58 years)
who had asymptomatic, mild but stable chronic renal failure
(serum creatinine 130--270 ,..mollL, for at least two months) were
included in the trial. They were randomized to receive an
11 day-course of each of the following three non-steroidal anti-
inflammatory drugs (NSAIDS)-ihuprofen 800 mg three times
daily, piroxicam 20 mg daily or sulindac 200 mg twice daily in a
triple crossover pattern. There was a one month 'washout
period' between regimens to minimize the risk of carryover
effects. Serum creatinine, effective renal plasma flow, glomerular
filtration rate (GFR), systemic drug kinetics, peripheral blood
platelet thromboxane B2 production, urinary prostaglandin
excretion, and drug concentrations were monitored throughout
each of the three treatment periods.

Drug therapy was initiated at 0800 hours on day 2 and was
stopped if acute renal insufficiency or hyperkalaemia developed
and these patients were later re-tested at a lower dose of the
drug. Pharmacokinetics of the drugs were analysed in detail.
Ibuprofen was withdrawn on day 8 because of an increase in
serum creatinine in 2 patients and hyperkalaemia in another.
Subsequent serum creatinine levels in these 3 patients decreased
and reached baseline values by day 12; the mean GFR decreased
by 35% compared to a 5% decrease in the remaining 9 patients.
The mean effective renal plasma flow decreased by 13% between
days 1 and 5 in the same patients. The overall mean serum
creatinine values increased during sulindac therapy but not
during piroxicam therapy. There was no statistically significant
change in GFR during ibuprofen or piroxicam therapy. How-
ever, the data were confounded by exclusion of day 12 values for
the 3 patients in whom ibuprofen was stopped. Effective renal
plasma .flow was reduced during both piroxicam and sulindac
treatment. Urinary excretion of prostaglandin E2 was reduced
throughout each treatment period. In the subset of 3 patients in
whom ibuprofen was withdrawn, the mean baseline urinary
prostaglandin excretion was lower than that in the remaining
patients. On re-challenge, changes in renal function variables
were less marked except in 2 patients in whom deterioration was
so great that drug therapy had to be discontinued.

COMMENT
Non-steroidal anti-inflammatory drugs are frequently
sold over-the-counter (OTC) because of their seemingly
innocuous effects. Proof of their efficacy as antiplatelet
agents has further widened their therapeutic horizons.

The renal effects of NSAIDS have been linked to their
action on renal prostaglandin synthesis. Glomerular
filtration rate is positively influenced by prostaglandin 12
(PGI2; prostacyclin), found in the cortex of the kidney.
Prostaglandin Ez (PGE2) is found primarily in the medullary
region of the kidney and prevents reabsorption of sodium
and chloride (favouring sodium delivery into the distal
tubule) and favours free water excretion. Blockade
of these actions may lead to hyperkalaemia and sodium
retention.'

Prostaglandins acquire a more important role as renal
vasodilators in any state where renal hypoperfusion
occurs (e.g. diuretic use, sodium depletion, hepatic
cirrhosis, congestive heart failure and the nephrotic
syndrome). In these disease states the deleterious vaso-
constrictive effects of angiotensin II and catecholamines
are offset by the action of PGI2 and PGE2.! NSAIDS tilt
this delicate balance by blocking prostaglandin synthesis
resulting in deterioration of renalfunction. The haemo-
dynamically mediated adverse renal effects of NSAIDS
are usually reversible, but if persistent may lead to
ischaemic necrosis of- the kidney.? In addition,
unexplained chronic renal insufficiency with a histo-
pathological picture of interstitial fibrosis has been
described in patients who are chronic users of NSAIDS. 3

Several high-risk characteristics of patients who
develop NSAIDS nephrotoxicity can be identified.
Elderly patients with atherosclerotic cardiovascular
disease and those taking diuretics are especially at risk."
Other risk factors are renal insufficiency and renal
hypoperfusion states.

The present study has demonstrated a deterioration of
renal functions in patients given ibuprofen in whom
inhibition of prostaglandin synthesis occurs quickly
(within second or third doses). Renal function in these
high-risk patients should be monitored within the first few
days of starting therapy, and if no deterioration in renal
function occurs, further effects are unlikely. This study
has also demonstrated that re-challenge with 1200mg/day
of ibuprofen (the OTC dose)' caused renal dysfunction.
This justifies a ban on the OTC sale of this drug.

Some NSAIDS such as sulindac and salsalate have been
termed 'renal sparing'. Compared with anti-inflammatory
doses of acetylsalicylic acid.> sulindac spares PGI2 produc-
tion in normal individuals. Ciabattoni et al. 6 showed that
renal function and urinary excretion of PGE2 and 6 keto
PGF! alpha were unchanged after a 7-day course of sulindac
in patients with mild renal insufficiency. However,
Quintero et al.' demonstrated that cirrhotic patients with
ascites on sulindac showed decreased GFRs and prosta-
glandin levels and increased levels of sulindac sulphide in
the serum. The present study also shows that piroxicam
and sulindac can lower urinary prostaglandin levels and
decrease effective renal plasma flow. The authors admit
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that the observations regarding the safety of piroxicam
and sulindac were inconclusive because steady state
concentrations may not have been reached during the
l l-day treatment period. Nonetheless, the lack of data
regarding a clear-cut 'renal sparing' effect of sulindac
and salsalate should not permit their use in high-risk
situations.
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Birth defects and maternal diabetes mellitus

Becerra JE, Khoury MJ, Cordero JF, Erickson JD. (Birth
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Diabetes mellitus during pregnancy and the risks for
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study. Pediatrics 1990;85:1-9.

SUMMARY
The excess risk for birth defects among children of mothers with
diabetes mellitus is well documented, but few studies have con-
centrated on the risk for specific malformations. The Atlanta
Birth Defects Case-Control Study was a population based study
which included 4929 live and stillborn babies with major mal-
formations (ascertained by the Metropolitan Atlanta Congenital
Defects Program in the first year of life) born to the residents of
the city between 1968 and 1980. The study also included 3029
normal, live babies who were frequency matched to the case
babies by race, period of birth and hospital of birth. The relative·
risk for major malformations among infants of mothers with
insulin-dependent diabetes mellitus (n=28) was 17.9 (95% CI:
1.9, 33.3) compared to infants of non-diabetic mothers. The
relative risks for major central nervous system and cardio-
vascular system defects were 15.5 (95% CI: 3.3, 73.8) and 18.0
(95% CI: 3.9, 82.5) respectively. The absolute risks for major,
central nervous system, and cardiovascular system malforma-
tions among infants of diabetic mothers were 18.4, 5.3 and
8.5 per 100 live births respectively. Infants of mothers with
gestational diabetes mellitus who required insulin during the
third trimester of pregnancy were 20.6 (95% CI: 2.5, 168.5)
times more 'likely to have major cardiovascular system defects
than infants of diabetic mothers (absolute risk 9.7%). There
were no statistically significant differences between them and
infants of mothers with gestational diabetes mellitus not on
insulin therapy. These results suggest a stronger association
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between maternal diabetes mellitus and specific categories of
major malformations than was reported previously. The study
also indicates gestational diabetes mellitus to be a risk factor for
cardiovascular system defects.

COMMENT
Maternal diabetes mellitus is known to be associated with
several neonatal and perinatal problems including con-
genital malformations. The teratogenic mechanism of
maternal diabetes is still ill-understood even though
experimental animal studies suggested hyperglycaemia,
ketoacidosis and vascular abnormalities to be the
aetiological triggers. Many diabetic women were able to
conceive only following insulin therapy and for a long
time it was believed that insulin had a major aetiological
role in the induction of birth defects. Now we know that
exogenous insulin cannot reach the foetus during the
critical organogenic period and the subclinical metabolic
abnormalities during the first trimester of pregnancy are
most likely to be responsible for the malformations. 1

Lately classifications provided by the National Diabetes
Data Base and the World Health Organization have
helped in understanding the various types of diabetes and
their impact on pregnancy. In general, insulin-dependent
diabetes mellitus in pregnancy is associated with a two to
three times increase in major malformations.s Presently
no specific association between non-insulin dependent
diabetes mellitus (NIDDM) and congenital malformations
has been recorded. The distinction between gestational
diabetes and NIDDM is also not very clear. There are
varying reports of an association of birth defects with
gestational diabetes mellitus.v' Studies show that better
glycaemic control lowers the risk of birth defects. 5

This study by Becerra et al. is important as it makes a
specific attempt to screen organ-specific birth defects
associated with maternal diabetes. Infants of insulin-
dependent ·diabetic mothers were eight times more likely
to develop major malformations during their first year of
life than infants of non-diabetic mothers. This is much
more than the usual two or three times increase reported


