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Effect of carbonic anhydrase inhibitors
on glomerular filtration rate in diabetic
nephropathy
Proliferative retinopathy and secondary glaucoma are much more common
in insulin dependent diabetics with diabetic nephropathy than in those
without. Carbonic anhydrase inhibitors are widely used to treat glaucoma
because they reduce the rate of formation of aqueous humour. Recently we
observed large reductions in glomerular filtration rate during treatment with
carbonic anhydrase inhibitors in insulin dependent diabetics with nephro-
pathy and glaucoma. We wish to call attention to this side effect, which
seems to have gone unnoticed in the past, perhaps because of its reversible
nature.l

Case reports

CASE 1

A 31 year old man with insulin dependent diabetes complicated with
nephropathy, arterial hypertension, proliferative retinopathy, and glaucoma
secondary to iridocyclitis was admitted to hospital because of malaise, vomiting,
and poor metabolic control. Ten days before admission he had started treatment
with a carbonic anhydrase inhibitor, dichlorphenamnide, 50-mg three times daily.
On admission he had a blood glucose concentration of 20-4 mmol/l, bi-

carbonate concentration of 15 mmol/l, no ketonuria, and a serum creatinine
concentration of 357 tmol/l. His metabolic control and dehydration were
corrected, but the serum creatinine concentration dropped to only 314 plmol/l
and the glomerular filtration rate was severely reduced (10 ml/min. 1-73 m2
eight days after admission) (table). Two months before admission his serum
creatinine concentration had been 223 pmol/l and the glomerular filtration rate
measured with a technique using edetic acid labelled with chromium-51 was
23 ml/min. 1-73 m2.2 As he did not have a urinary tract infection and the
antihypertensive treatment (prazosin 7-5 mg/day, metoprolol 150 mg/day, and
frusemide 250 mg/day) had remained unchanged we suspected that the carbonic
anhydrase inhibitor had induced the acute deterioration in kidney function. This

treatment was stopped, and his clinical condition improved: five days later serum
creatinine concentration had fallen to 230 ,umol/l and three months later
glomerular filtration rate was again 23 ml/min. 1-73 m2.

CASE 2

A 41 year old man with insulin dependent diabetes suffering from nephro-
pathy, arterial hypertension, proliferative retinopathy, and haemorrhagic
glaucoma was admitted to hospital because of tiredness and poor metabolic
control; he had a blood glucose concentration of 17-1 mmol/l and no ketonuria.
Two months before admission he had undergone vitrectomy, but glaucoma had
developed and acetazolamide 250 mg twice a day had been started. The table
shows his kidney function before, during, and after acetazolamide treatment.

CASE 3

A 41 year old woman with insulin dependent diabetes suffering from
nephropathy, arterial hypertension, and proliferative retinopathy visited the
outpatient clinic for a routine check up. One week before she had developed
iridocyclitis with secondary glaucoma and treatment with acetazolamide 250 mg
twice a day had been started. We observed a slight rise in the serum creatinine
concentration, and so the glomerular filtration rate was determined using
5tCr-edetic acid.2 Three weeks later the intraocular pressure was normal,
acetazolamide treatment stopped, and kidney function improved (table).

Comment

Intravenous injection of acetazolamide induces a slight (10-15%)
reduction in the glomerular filtration rate in normal men.3 Micropuncture
studies in rats have shown reduced proximal tubular absorption of fluid and
electrolytes, suggesting that activation of the tubuloglomerular feedback
mechanism is the main cause ofthe reduced glomerular filtration rate during
administration of acetazolamide.4
Our cases show that carbonic anhydrase inhibitors may considerably

reduce the glomerular filtration rate in diabetic nephropathy. The reduction
in kidney function brought one patient close to the limit for starting dialysis
treatment. The reversible decline in kidney function was not due to urinary
tract infection, diabetic ketoacidosis, or arterial hypotension. All three
patients received antihypertensive treatment, which remained unchanged
during the observation period. This side effect of carbonic anhydrase
inhibition may have escaped attention in the past because of its reversible
nature or because serum creatinine concentration, which is a rather
insensitive index, has been used to measure glomerular filtration rate, or
both.5
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Kidney function, arterial blood pressure, and blood glucose concentration before, during, and after treatment with carbonic anhydrase inhibitors in insulin
dependent diabetics with nephropathy and secondary glaucoma

Case I Case 2 Case 3

Before* During After* Before* During After* Before* During After*

Glomerular filtration rate (ml/min. 1-73 m2) 23 10 23 56 79 48 31 51
Serumcreatinine(unol/l) 223 314 230 93 119 95 135 151 138
Blood pressure (mm Hg) 147/93 155/90 150/90 146/96 135/85 150/86 122/90 107/86 111/75
Bloodglucose(mmol/l) 8-1 11-8 11-6 19-5 7-0 10-5 3-7 3-2 8 4

*Measurements made within four months before and four months after treatment with a carbonic anhydrase inhibitor.
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