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Introduction
Ms. AM is a 42-year-old American Indian womanwho
is referred to nephrology clinic for progressive CKD.
She developed type 2 diabetes at age 19. The patient
also has hypertension, hyperlipidemia, and obesity.
She had two pregnancies complicated by preeclamp-
sia and underwent menopause at the age of 39. She
has no history of cardiovascular events, but a chest
computed tomography performed 5 years ago
showed incidental coronary artery calcification.

Five years ago, her eGFRwas 54 ml/min per 1.73 m2,
and the urine albumin-creatinine ratio (UACR) was
360 mg/g. Her eGFR has since declined to 24 ml/min
per 1.73 m2 with UACR of 1200 mg/g. Serum potas-
sium is 4.8 mEq/L, and hemoglobin A1c is 8.2%. Lipid
levels include total cholesterol of 177 mg/dl, HDL
cholesterol of 32 mg/dl, triglycerides of 255 mg/dl, and
LDL cholesterol of 94 mg/dl. BP is 142/94 mmHg with
body mass index at 38 kg/m2. Medications include
lisinopril 40 mg/d, amlodipine 5 mg/d, atorvastatin
20 mg/d, metformin 500 mg/d, and insulin glargine
15–20 units nightly.

How should her hyperglycemia and CKD risk
be managed?

Discussion
Patients with type 2 diabetes and CKD are at high

risk for cardiovascular disease and kidney failure.
Kidney Disease Improving Global Outcomes recently
published a clinical practice guideline for manage-
ment of diabetes and CKD (1,2).

Multirisk factor modification reduces cardiovascu-
lar events by .50% in type 2 diabetes (1,3). This
patient has a high lifetime risk of cardiovascular
disease .50% (3). She has women-specific risk-
enhancing factors of preeclampsia and early meno-
pause and risk related to American Indian race.
Additionally, she has diabetes-related risk factors
with long duration of type 2 diabetes .10 years,
macroalbuminuria, and low eGFR (3). Finally, de-
tection of coronary artery calcification indicates the
presence of subclinical coronary atherosclerosis. To-
gether, these factors increase her 10-year cardiovas-
cular risk, for which high-intensity statin is
recommended (3). We recommend increasing ator-
vastatin to 40–80 mg/d. Of note, high-intensity doses
of rosuvastatin in patients with eGFR,30 ml/min per

1.73 m2 should not be used. Additionally, this patient
needs better BP control with a target,130/80 mm Hg
or possibly lower (3). Amlodipine could be increased
to 10 mg/d if she does not have edema. She may
also consider aspirin 81 mg/d for cardiovascular
prevention if she is not at elevated risk for bleed-
ing (3). Counseling on diet and increasing physical
activity should be undertaken as part of a team-
based approach (1,3).
To preserve kidney function, patients with type 2

diabetes and albuminuria are recommended to be
treated by an angiotensin-converting enzyme inhibi-
tor or an angiotensin receptor blocker with titration to
the highest tolerated dose according to the product
label (1,2). We encourage continued use of lisinopril
40 mg daily as long as her potassium level remains
#5.5 mEq/L. The patient has experienced rapid eGFR
decline (.5 ml/min per 1.73 m2 per year) to stage 4
CKD, and thus, her metformin should be discontinued
(1). In patients with type 2 diabetes and CKD with
eGFR$30 ml/min per 1.73 m2, a sodium-glucose
cotransporter-2 inhibitor (SGLT2i) is recommended
to be started as first line, as SGLT2i have proven
benefits in risk reduction for cardiovascular events
(particularly heart failure) and CKD progression (1).
However, because her eGFR is lower, an SGLT2i is not
recommended to be initiated.
The next preferred glucose-lowering agent for

patients with type 2 diabetes and CKD is a long-
acting glucagon-like peptide 1 receptor agonist
(GLP1RA) because of benefits in reducing atheroscle-
rotic cardiovascular events in cardiovascular outcome
trials. It also reduces albuminuria and may slow eGFR
decline (1). Glucagon-like peptide 1 (GLP1) is an
incretin hormone secreted from the intestine after
ingestion of nutrients that stimulates release of insulin
from the pancreas (4). GLP1 also slows gastric emp-
tying and decreases appetite stimulation. GLP1 re-
ceptor agonists stimulate this pathway to lower blood
glucose and body weight. Importantly, GLP1RAs
reduce risk of major adverse cardiovascular events
(MACEs) in patients with type 2 diabetes, as has been
demonstrated for liraglutide, semaglutide, albiglu-
tide, and dulaglutide (5–8). In the LEADER trial, the
risk reduction for the MACE outcome conferred by
liraglutide was even greater among individuals with
eGFR,60 ml/min per 1.73 m2 compared with those
with eGFR$60 ml/min per 1.73 m2 (hazard ratio
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[HR], 0.69; 95% confidence interval [95% CI], 0.57 to 0.85
versus HR, 0.94; 95% CI, 0.83 to 1.07; P interaction50.01)
(5). Although most GLP1RA cardiovascular outcome trials
enrolled patients with established cardiovascular disease,
REWIND (evaluating dulaglutide) enrolled 68% partici-
pants without cardiovascular disease, making it largely a
primary prevention trial (8). Notably, the MACE reduction
was similar among those with and without previous
cardiovascular disease.
Although there has not been a completed kidney out-

come trial for GLP1RA, the cardiovascular outcome trials
of GLP1RA have included patients with eGFR as low as
15 ml/min per 1.73 m2 with secondary outcomes for kidney
disease. The GLP1RAs with demonstrated favorable CKD
outcomes include lixisenatide, exenatide (once weekly),
liraglutide, semaglutide, albiglutide, and dulaglutide. In a
meta-analysis of seven cardiovascular outcome trials,
GLP1RA reduced risk for a composite kidney outcome
(macroalbuminuria, eGFR decline, progression to kidney
failure, or death from kidney disease) by 17% (HR, 0.83;
95% CI, 0.78 to 0.89) compared with placebo, which was
largely driven by albuminuria reduction (9).
The AWARD-7 trial evaluated a GLP1RA among pa-

tients with moderate to severe CKD (stages 3 and 4),
comparing dulaglutide with insulin glargine as basal
therapy for hyperglycemia (10). Dulaglutide produced
similar glycemic control to insulin but with lesser eGFR
decline. Notably, dulaglutide was safe in moderate to
severe CKD and reduced hemoglobin A1c to a goal of
7%–7.5% with a 50% reduction in hypoglycemia rates.
Dulaglutide has received approval for glycemic control in

type 2 diabetes with eGFR as low as 15 ml/min per 1.73 m2.
Little data exist for patients with kidney failure, and
dulaglutide should be used with caution in this group.
There is currently a dedicated kidney outcome trial for
GLP1RA (NCT03819153); the FLOW trial will evaluate
whether semaglutide slows CKD progression in patients
with type 2 diabetes on a background of angiotensin
receptor blocker or angiotensin-converting enzyme inhib-
itor therapy.

Back to the Patient
Metformin should be stopped, and initiation of a

GLP1RA is recommended (Figure 1). GLP1RA agents can
cause gastrointestinal side effects, mainly nausea, which
generally improve over time. Although GLP1RA agents do
not cause hypoglycemia when used alone, there is risk of
hypoglycemia when a GLP1RA is combined with insulin or
insulin secretagogues. As shown in AWARD-7, we can stop
the patient’s insulin glargine and use GLP1RA as her basal
glucose-lowering agent. To minimize gastrointestinal side
effects, we suggest starting dulaglutide 0.75 mg once per
week for 1 month and then titrating up to a maintenance
dose of 1.5 mg once weekly. Other GLP1RAs may also be
used according to formulary availability (4).
Daily self-monitoring of blood glucose is important

because she may need short-acting premeal insulin accord-
ing to personalized goals. A continuous glucose monitor
would be ideal, but these devices may not be covered by
insurance, and socioeconomic factors may limit access. We
recommend using hemoglobin A1c to monitor long-term

Figure 1. | Strategies for glucose and risk factor management in patients with type 2 diabetes and stage 4 CKD (eGFR 15–24 ml/min per
1.73 m2). ARB, angiotensin II receptor blocker; ACE, angiotensin-converting enzyme; GLP1-RA, glucagon-like peptide 1 receptor agonist;
SGLT2i, sodium-glucose cotransporter-2 inhibitor.

2 CJASN



glycemic control. Hemoglobin A1c goals should be in-
dividualized to targets ranging from ,6.5% to ,8.0%
depending on age and comorbidities (1). Ideally, we could
set a target hemoglobin A1c ,7.0% because there is lower
risk of hypoglycemia with GLP1RA. We will recheck her
hemoglobin A1c, eGFR, and UACR in 3 months to reassess
her glycemia and CKD status.
Patients with diabetes and CKD benefit from team-

based, multidisciplinary care (2). A patient-centered ap-
proach that involves shared decision making, active patient
engagement, and communication between health care
providers is critical for improved outcomes.
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