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Individuals with chronic kidney disease (CKD) often suffer from additional comorbidities that may cause worsening of their CKD (diabetes mellitus) or comorbidities caused by changes in the pathophysiology of the
kidneys. The management of diabetes becomes imperative to prevent progression of CKD, similar to that of
hypertension discussed in Chapter 4. As CKD progresses, the management of anemia or mineral and bone
disorder become paramount for patient quality of life and mortality.

DIABETES MELLITUS
Diabetes mellitus (DM) is present in 40% of patients with CKD and the leading cause of end-stage renal
disease (ESRD).1 Patients with ESRD have lower survival rates if they have diabetes compared to hypertension
or glomerular disease.2 Diabetic kidney disease (DKD) may develop in those with uncontrolled diabetes. It
may encompass multiple sequelae, glomerular membrane thickening (more common with Type 1 DM), fusion
of foot processes, loss of podocytes with denuding of the glomerular basement membrane, mesangial matrix
expansion, glomerulopathies, and enhanced aging-related nephropathy (more common with Type 2 DM).3,4
Patients with CKD, including those on dialysis, may demonstrate an increase in insulin resistance or decrease in
insulin secretion that may be due to uremic toxins, although insulin sensitivity tends to improve with adequate
dialysis treatment.2 To complicate diabetes management in those with CKD, as the disease progresses, the renal
excretion of insulin decreases. With the significant impact of this disease on progression of CKD, along with
the challenges in glycemic control in DM patients with CKD, the following will provide general clinical decision
support to help the clinician manage these patients.

General Approach
Effective diabetes management can prevent development of CKD and DKD, and/or slow the progression of
CKD and DKD. Because DKD is generally associated with progressive albuminuria, estimated glomerular filtration rate (eGFR) and urine albumin to creatinine ration (UACR) should be monitored.5 It is vital in the CKD
population to closely monitor for hypoglycemia as many medications are impacted by reduced clearance due
to changes in renal function. The Kidney Disease Improving Global Outcomes (KDIGO) guidelines from 2012
changed the hemoglobin A1c (HbA1c) goal from < 7% to approximately 7%, emphasizing the importance of
individualizing patient care to reduce hypoglycemic events while also preventing progression of CKD or DKD.6
This patient-specific approach includes a recommendation to extend the HbA1c goal to > 7% in those with
limited life expectancy or risk of hypoglycemia.7 In addition, the American Diabetes Association listed a goal of
< 8% in their 2014 consensus statement.8

249

250

DEMYSTIFYING DRUG DOSING IN RENAL DYSFUNCTION

There are multiple oral and injectable options
to manage DM. Data suggest more than 36%
of patients with any stage of CKD take an oral
diabetic agent, rising to at least 62% in those with
stage 4–5 CKD.7 Because most medications for the
management of DM have multiple products within
the same class, it is important to review the patient
profile for an optimal product in those with CKD.
Managing diabetes becomes more challenging in the ESRD population due to multiple
factors that impact the effective use of HbA1c as a
marker of long-term glucose control.2 The HbA1c
can be inappropriately elevated due to high serum
blood urea nitrogen (BUN) concentrations and
metabolic acidosis but can also be spuriously low
due to anemia, blood transfusions, and the shortened erythrocyte life span due to erythrocyte
lysis during dialysis.2 An exact HbA1c goal for the
ESRD population is controversial though moderate
control may be warranted. Studies have demonstrated that both a low HbA1c (< 6%) and a high
HbA1c (> 8–9%) are associated with increased
mortality.2

Diabetes Management
Alpha-Glucosidase Inhibitor
(Acarbose)
 Kinetics
Acarbose has very little systemic absorption (<
2%) although these minimal systemic levels have
been shown to increase as CKD progresses as
systemic drug is primarily renally cleared.8,9
 Rationale for Adjustment
Although there are minimal data on the impact
of the increase in serum levels, use is not recommended if eGFR of < 30 mL/min/1.73 m2 due to a
lack of clinical trials in this population.8

••

Although likely safe due to minimal
systemic absorption, there is moderate
benefit and a significant lack of clinical
data; therefore, other agents are
preferred in the CKD population.

Amylin Analogue (Pramlintide)
 Kinetics
Pramlintide demonstrated no significant change in
area under the curve (AUC) or Cmax in any degree
of CKD although there is very minimal safety or
efficacy evidence in patients with a creatinine
clearance (CrCl) < 30 mL/min.10 Consequently,
it does not need a dosage adjustment in patients
with renal dysfunction; however, its use in eGFR of
< 30 mL/min/1.73 m2 should be considered with
caution.8,10
 Dialysis Clearance
Pramlintide is not advised for use in dialysis
patients due to a lack of safety data.8
 Rationale for Adjustment
No dose adjustment appears necessary although
clinical safety and efficacy data are limited.

••

Although the pharmacokinetic (PK)
data appear promising regardless of
renal function, there is a significant
lack of clinical data so other agents are
preferred.

Biguanides (Metformin)
 Kinetics
Metformin is one of the few diabetes agents to
demonstrate a reduction in mortality; however,
because it is primarily eliminated unchanged by the
kidneys, its use in this population is challenging.11
In patients with an eGFR < 60 mL/min/1.73 m2,
the overall clearance of metformin is reduced
by 75%.12 Although decreased metformin clearance may lead to drug-induced lactic acidosis in
extremely rare cases, multiple systematic reviews
have shown metformin does not significantly
increase the risk of lactic acidosis.13,14
 Dialysis Clearance
The majority of data on metformin clearance
by hemodialysis (HD) is in those experiencing
metformin-induced lactic acidosis after an overdose with varying effectiveness in reduction
(9–48% reduction).15 Serum metformin concentration increases over time after dialysis due to redistribution.15

