Prescribing in patients with renal failure
Questions regarding which drugs to avoid in renal failure are common
Drugs to avoid in renal failure


antibiotics: tetracycline, nitrofurantoin



NSAIDs



lithium



metformin

Drugs likely to accumulate in chronic kidney disease - need dose adjustment


most antibiotics including penicillins, cephalosporins, vancomycin, gentamicin,
streptomycin



digoxin, atenolol



methotrexate



sulphonylureas



furosemide



opioids

Drugs relatively safe - can sometimes use normal dose depending on the degree of chronic kidney
disease


antibiotics: erythromycin, rifampicin



diazepam



warfarin

Chronic kidney disease: anaemia
Patients with chronic kidney disease (CKD) may develop anaemia due to a variety of factors, the
most significant of which is reduced erythropoietin levels. This is usually a normochromic
normocytic anaemia and becomes apparent when the GFR is less than 35 ml/min (other causes of
anaemia should be considered if the GFR is > 60 ml/min). Anaemia in CKD predisposes to the
development of left ventricular hypertrophy - associated with a three fold increase in mortality in
renal patients
Causes of anaemia in renal failure


reduced erythropoietin levels - the most significant factor



reduced erythropoiesis due to toxic effects of uraemia on bone marrow



reduced absorption of iron



anorexia/nausea due to uraemia



reduced red cell survival (especially in haemodialysis)



blood loss due to capillary fragility and poor platelet function



stress ulceration leading to chronic blood loss

Management


the 2011 NICE guidelines suggest a target haemoglobin of 10 - 12 g/dl



determination and optimisation of iron status should be carried out prior to the
administration of erythropoiesis-stimulating agents (ESA). Many patients, especially those
on haemodialysis, will require IV iron

- ESAs such as erythropoietin and darbepoetin should be used in those 'who are likely to benefit in
terms of quality of life and physical function'

Chronic kidney disease: eGFR and classification
Serum creatinine may not provide an accurate estimate of renal function due to differences in
muscle. For this reason formulas were develop to help estimate the glomerular filtration rate
(estimated GFR or eGFR). The most commonly used formula is the Modification of Diet in Renal
Disease (MDRD) equation, which uses the following variables:


serum creatinine



age



gender



ethnicity

Factors which may affect the result


pregnancy



muscle mass (e.g. amputees, body-builders)



eating red meat 12 hours prior to the sample being taken

CKD may be classified according to GFR:
CKD
stage
1
2
3a
3b
4
5

GFR range
Greater than 90 ml/min, with some sign of kidney damage on other tests (if all the kidney
tests* are normal, there is no CKD)
60-90 ml/min with some sign of kidney damage (if kidney tests* are normal, there is no
CKD)
45-59 ml/min, a moderate reduction in kidney function
30-44 ml/min, a moderate reduction in kidney function
15-29 ml/min, a severe reduction in kidney function
Less than 15 ml/min, established kidney failure - dialysis or a kidney transplant may be
needed

*i.e. normal U&Es and no proteinuria

ADPKD
Autosomal dominant polycystic kidney disease (ADPKD) is the most common inherited cause of
kidney disease, affecting 1 in 1,000 Caucasians. Two disease loci have been identified, PKD1 and
PKD2, which code for polycystin-1 and polycystin-2 respectively
ADPKD type 1
85% of cases
Chromosome 16
Presents with renal failure earlier

ADPKD type 2
15% of cases
Chromosome 4

Genetic testing is still not routinely recommended for screening family members
The screening investigation for relatives is abdominal ultrasound:
Ultrasound diagnostic criteria (in patients with positive family history)


two cysts, unilateral or bilateral, if aged < 30 years



two cysts in both kidneys if aged 30-59 years



four cysts in both kidneys if aged > 60 years

Chronic kidney disease: proteinuria
Proteinuria is an important marker of chronic kidney disease, especially for diabetic nephropathy.
NICE recommend using the albumin:creatinine ratio (ACR) in preference to the protein:creatinine
ratio (PCR) when identifying patients with proteinuria as it has greater sensitivity. For
quantification and monitoring of proteinuria, PCR can be used as an alternative, although ACR is
recommended in diabetics. Urine reagent strips are not recommended unless they express the result
as an ACR
Approximate equivalent values
ACR (mg/mmol) PCR (mg/mmol) Urinary protein excretion (g/24 h)
30
50
0.5
70
100
1
Collecting an ACR sample


by collecting a 'spot' sample it avoids the need to collect urine over a 24 hour period in order
to detect or quantify proteinuria



should be a first-pass morning urine specimen



if the initial ACR is greater than 30 mg/mmol and less than 70 mg/mmol, confirm by a
subsequent early morning sample. If the initial ACR is greater than 70 mg/mmol a repeat
sample need not be tested

Interpreting the ACR results


in non-diabetics an ACR greater than 30 mg/mmol is considered clinically significant
proteinuria



in diabetics microalbuminuria (ACR greater than 2.5 mg/mmol in men and ACR greater
than 3.5 mg/mmol in women) is considered clinically significant

Chronic kidney disease: hypertension
The majority of patients with chronic kidney disease (CKD) will require more than two drugs to
treat hypertension. ACE inhibitors are first line and are particularly helpful in proteinuric renal
disease (e.g. diabetic nephropathy). As these drugs tend to reduce filtration pressure a small fall in
glomerular filtration pressure (GFR) and rise in creatinine can be expected. NICE suggest that a
decrease in eGFR of up to 25% or a rise in creatinine of up to 30% is acceptable, although any rise
should prompt careful monitoring and exclusion of other causes (e.g. NSAIDs). A rise greater than
this may indicate underlying renovascular disease.
Furosemide is useful as a anti-hypertensive in patients with CKD, particularly when the GFR falls
to below 45 ml/min*. It has the added benefit of lowering serum potassium. High doses are usually
required. If the patient becomes at risk of dehydration (e.g. Gastroenteritis) then consideration
should be given to temporarily stopping the drug
*the NKF K/DOQI guidelines suggest a lower cut-off of less than 30 ml/min

