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Case Report: Adverse drug reactions in 
unrecognized kidney failure
Barbara Farrell, PHARMD Kevin Pottie, MD, MCLSC, CCFP William Hogg, MD, MSC, MCLSC, CCFP

ild kidney failure is common and fre-
quently unrecognized in elderly people.1-3 
In this case report, a change of medica-

tions improved a patient’s quality of life and possibly 
decreased risk of adverse drug reactions. Th e report 
demonstrates the importance of calculating creati-
nine clearance, the relevance of adjusting medica-
tion in renal impairment, and the value of having a 
clinical pharmacist help care for elderly patients.

Case report
Ms L., a 96-year-old woman with many medi-
cal problems, was sent for medication review to 
a pharmacist at a geriatric day hospital. Her chief 
complaint was diarrhea of sudden onset every 
few days over the past several years. Th e diarrhea 
occurred at any time during the day or night, and 

daytime episodes caused her great distress. She 
could not identify aggravating or alleviating factors, 
and investigations and referrals to internists failed 
to fi nd the cause of her diarrhea.

Ms L.’s medical history included diabetes, atrial 
fi brillation, congestive heart failure, recurrent uro-
sepsis, hypomagnesemia, previous cerebrovascu-
lar accident, hypertension, incontinence, and falls. 
Her medication list included 1000 mg of metfor-
min at breakfast and 500 mg at lunch and supper; 
warfarin and digoxin, 0.125 mg daily; furosemide, 
40 mg daily; fosinopril, 10 mg daily; amlodipine, 
5 mg daily; sotalol, 80 mg twice daily; magnesium 
glucoheptonate, 45 mL (3 tbsp) three times daily; 
potassium, 16 mEq three times daily; nitrofuran-
toin, 100 mg daily; and loperamide as needed.

On examination, Ms L.’s blood pressure was nor-
mal (120/70 mm Hg), with an occasional irregular 
heart rate at 72 beats/min. She had a normal jug-
ular venous pulse and clear chest. Her potassium 
(4.1 mmol/L) and glucose (7.0 mmol/L) levels were 
normal, her serum creatinine level was 60 mmol/L, 
and her magnesium level was low at 0.58 mmol/L.

A pharmacist used the Cockcroft and Gault for-
mula to calculate her creatinine clearance and found 
substantial renal impairment with an estimated 
glomerular fi ltration rate of 36 mL/min.4-6 Th e fol-
lowing medication changes were recommended to 
her family doctor to minimize risk of adverse reac-
tions due to drug accumulation:
• metformin was switched to a low dose of gly-

buride (to determine whether metformin was 
contributing to the diarrhea and because of the 
potential risk of lactic acidosis); (Note: when 
elderly patients switch to glyburide, starting with 
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a low dose and monitoring glucose is believed to 
prevent hypoglycemia);

• nitrofurantoin was switched to low-dose cipro-
fl oxacin (because nitrofurantoin is unlikely to be 
eff ective in renal impairment); and

• digoxin dose was decreased (to reduce risk of tox-
icity with concomitant hypomagnesemia, inter-
action with metformin, and possible contribution 
to diarrhea).
Following these medication changes, Ms L.’s 

diarrhea stopped, her magnesium and potassium 
levels remained normal without supplementation, 
and her glucose was controlled with glyburide.

Discussion
Ms L. had been taking metformin for many years. 
Because her diabetes was well controlled, and 
her serum creatinine levels were within the nor-
mal range, her family physician had not consid-
ered that she might be experiencing toxicity due 
to reduced renal function. Her calculated creati-
nine clearance (36 mL/min), however, was clearly 
abnormal. Reduced renal function, we speculate, 
might have caused increased serum levels of met-
formin and led to the development of diarrhea, a 
documented adverse reaction to metformin.7,8 Th e 
patient’s diarrhea, electrolyte imbalances, and risk 
of lactic acidosis were addressed with the medica-
tion changes. With cessation of her chronic diar-
rhea, Ms L. felt less isolated and was able to move 
about freely in public.

Th is case illustrates several key issues in caring 
for elderly people. Physicians should calculate cre-
atinine clearance rather than rely on serum cre-
atinine levels, and medications should be adjusted 
accordingly. Adverse drug reactions and drug inter-
actions should be considered when there are trou-
blesome signs and symptoms.9,10 Renal function 
often decreases with age.11-13 Unfortunately, serum 
creatinine assessment underestimates renal func-
tion in patients of advanced age and decreasing 
muscle mass.1-3 A better estimation of renal func-
tion is calculated creatinine clearance. Th e modi-
fi ed Cockcroft and Gault formula is one method 
commonly recommended.4

This estimation of renal function can be used 
as a guide when choosing medications and medi-
cation doses for patients. Lactic acidosis related 
to metformin, although rare, might be more com-
mon with reduced renal function and renal hypo-
perfusion due to congestive heart failure. While a 
recent meta-analysis showed little evidence to sup-
port a causal role for metformin in development 
of lactic acidosis, the possible causal role remains 
controversial, and manufacturers continue to rec-
ommend avoiding use of metformin for elderly 
patients who have substantial renal impairment.14,15

Conclusion
The case of Ms L. reinforces the importance of 
monitoring calculated creatinine clearance in 

EDITOR’S KEY POINTS

• Normal results of serum creatinine assessment in elderly patients might 
be misleading. This case illustrates the value of calculating creatinine 
clearance with the Cockcroft and Gault formula, a simple exercise.

• This case also demonstrates the benefi t of involving a clinical pharmacist 
in evaluating complicated medication regimens for elderly patients.

POINTS DE REPÈRE DU RÉDACTEUR

• Des résultats normaux d’une évaluation de la créatinine sérique 
chez les patients plus âgés peuvent induire en erreur. Le présent cas 
démontre l’utilité du calcul de la clairance au moyen de la formule 
Cockcroft et Gault, un exercice bien simple.   

• Ce cas fait aussi valoir les avantages de solliciter la participation d’un 
pharmacien clinique dans l’évaluation d’une médication complexe 
chez des patients âgés.

Cockcroft and Gault formula

Conventional units

CrCl(mL/min) = (140-age) × weight (kg) × (0.85 [for female patients])

Cr (mg/dL) × 72

or

International system of units

CrCl(mL/min) = (140-age) × weight (kg) × 1.2 × (0.85 [for female patients])

Cr (µmol/L)
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elderly patients (ie, older than 65). 
Once impaired renal function is 
identified, family physicians should 
adjust medication doses appro-
priately, monitor drug levels, and 
avoid nephrotoxic drugs. Clinical 
pharmacists can play an important 
role in assisting family physicians 
in the often complex care of elderly 
patients. 
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