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OBJECTIVE

The role of U300 glargine insulin for the inpatient management of type 2 diabetes
(T2D) has not been determined. We compared the safety and efficacy of glargine
U300 versus glargine U100 in noncritically ill patients with T2D.

RESEARCH DESIGN AND METHODS

This prospective, open-label, randomized clinical trial included 176 patients with
poorly controlled T2D (admission blood glucose [BG] 228 6 82 mg/dL and HbA1c

9.5 6 2.2%), treated with oral agents or insulin before admission. Patients were
treated with a basal-bolus regimen with glargine U300 (n 5 92) or glargine U100
(n 5 84) and glulisine before meals. We adjusted insulin daily to a target BG of
70–180 mg/dL. The primary end point was noninferiority in the mean difference
in daily BG between groups. The major safety outcome was the occurrence of
hypoglycemia.

RESULTS

There were no differences between glargine U300 and U100 in mean daily BG
(1866 40 vs. 1846 46 mg/dL, P5 0.62), percentage of readings within target BG
of 70–180 mg/dL (50 6 27% vs. 55 6 29%, P 5 0.3), length of stay (median [IQR]
6.0 [4.0, 8.0] vs. 4.0 [3.0, 7.0] days, P 5 0.06), hospital complications (6.5% vs.
11%, P5 0.42), or insulin total daily dose (0.436 0.21 vs. 0.426 0.20 units/kg/day,
P 5 0.74). There were no differences in the proportion of patients with BG
<70mg/dL (8.7%vs. 9.5%,P> 0.99), but glargineU300 resulted in significantly lower
rates of clinically significant hypoglycemia (<54 mg/dL) compared with glargine
U100 (0% vs. 6.0%, P 5 0.023).

CONCLUSIONS

Hospital treatment with glargine U300 resulted in similar glycemic control com-
paredwith glargine U100 andmay be associatedwith a lower incidence of clinically
significant hypoglycemia.
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Patients with uncontrolled hyperglyce-
mia and diabetes have high risk of com-
plications in the hospital setting (1–5).
Multiple clinical trials enrolling critically
ill andnoncritically ill patients have shown
that good glycemic control can improve
clinical outcomes in the hospital (6).
Professional associations recommend

insulin therapyas thepreferredapproach
to treat patients with uncontrolled glu-
cose levels in the inpatient setting. Ran-
domized multicenter trials have shown
that basal-bolus treatment with basal
insulin (i.e., glargine U100) improves
glycemic control and reduces the rate
of hospital complications compared with
sliding-scale regular insulin (7–9). In gen-
eral surgery patients, the basal-bolus ap-
proach results in a significant reduction
in a composite of hospital complications,
including postoperative wound infection,
pneumonia, bacteremia, and acute renal
and respiratory failure. On the basis of
these results, clinical practice guidelines
have recommended the use of the basal-
bolus approach as the preferred insulin
regimen for themanagement of noncriti-
cally ill patients with diabetes (6,10,11).
Despite improvement in glycemic con-
trol, up to 30% of patients in clinical trials
developed hypoglycemia in the hospital,
depending on their clinical characteris-
tics (7,9,12).
Glargine U300 has been reported to

have a more stable pharmacokinetic and
pharmacodynamic profile and a longer
duration of action than glargine U100,
leading to lower within-day variability and
better day-to-day reproducibility (13–15).
The results of the EDITION randomized
clinical trials (RCTs) with.3,500 patients
demonstrated that glargine U300 resulted
in similar improvement in glycemic con-
trol with a lower rate of nocturnal hypo-
glycemia compared with glargine U100
(16–20). The efficacy and safety of glar-
gine U300 has been documented in am-
bulatory patients with type 1 and type 2
diabetes (T2D) (14,16–20); however, no
previous studieshave assessed the safety
and efficacy of this new insulin formu-
lation in acutely ill patients admitted to
the hospital. In addition, certain features
of glargine U300 need further investiga-
tion in the hospital, including 1) prolonged
duration of action, which may limit the
ability to make day-to-day adjustments in
insulin dosage; 2) a steady-state insulin
concentration achieved after the 2nd or
3rd day of therapy; and 3) limited safety

data in acutely ill patients with variable
nutritional status. Accordingly, we de-
signed an RCT to compare the efficacy
and safety of a basal-bolus regimen with
glargineU300or glargine U100 (standard
of care) in a broad population of patients
with T2D admitted to the hospital.

RESEARCH DESIGN AND METHODS

Study Design and Participants
We conducted a multicenter, prospec-
tive, noninferiority randomized study at
five academic hospitals in theU.S. (Grady
Memorial Hospital, Emory University
Hospital, and Emory University Hospital
Midtown, Atlanta, GA; Cleveland Clinic
Foundation, Cleveland, OH; and Henne-
pin CountyMedical Center, Minneapolis,
MN). The institutional review boards at
all participating institutions approved the
study protocol and consent form. This
trial is registered with ClinicalTrials.gov,
number NCT03013985.

Owing to the inpatient design of this
study, there was no run-in period. Sub-
jects were screened upon arrival to the
emergency department ormedical or gen-
eral surgical wards. We enrolled adult
patients (.18 years of age) with a known
history of T2D treated with diet alone,
any combination of oral antidiabetes
agents, glucagon-like peptide 1 receptor
agonists (GLP-1 RAs) (except long-acting
GLP-1 RAs), or insulin therapy (except
degludec or glargine U300) admitted to
a general medicine or surgical service at
the participating hospitals. There was no
upper limit on home insulin dose. At ran-
domization, subjects had a blood glucose
(BG) of .140 mg/dL and ,400 mg/dL,
without laboratory evidence of diabetic
ketoacidosis (bicarbonate ,18 mEq/L,
pH , 7.30, or positive serum or urinary
ketones). We excluded patients with his-
tory of diabetic ketoacidosis, type 1 dia-
betes, or hyperglycemia without a known
history of diabetes as well as patients
admitted to or expected to require ad-
mission to an intensive care unit, on
corticosteroid therapy with .5 mg/day
of prednisone equivalent, with clinically
relevant hepatic disease or impaired renal
function (estimated glomerular filtration
rate [eGFR] ,30 mL/min per 1.73 m2),
with pregnancy/breastfeeding, on paren-
teral nutrition or immunosuppressive treat-
ment, or with a mental condition rendering
thesubjectunabletounderstandthenature,
scope, and possible consequences of the
study. After approval by the primary care

team, patients meeting criteria were ap-
proached for enrollment. All participants
providedwritten informedconsent before
the start of any trial-related procedures.

Randomization and Masking
Participants and investigators were not
masked to treatment allocation. A stat-
istician provided a computer-generated
block randomization table to research
pharmacists at each institution, to assign
patients (1:1) with block stratification
according to prior insulin use at home.
Patients were randomly assigned to one
of two treatment regimens: either glar-
gineU300or glargineU100oncedaily. All
patients were managed for medical and
surgical conditions by the primary hos-
pital team.

Procedures
Patients were treated with a basal-bolus
insulin regimen approach as previously
reported (see Supplementary Data)
(9,12,21). In brief, subjects treated with
insulin before admission received 80%
of the total daily outpatient insulin dose.
Insulin-naive patients discontinued oral
agents and received a starting total daily
dose (TDD) of 0.4 units/kg/day for BG
between 140 and 200 mg/dL and 0.5
units/kg/day for BG between 201 and
400 mg/dL. The starting TDD was reduced
to 0.3 units/kg/day for patients older
than 70 years or for those with impaired
renal function (eGFR 30–60 mL/min per
1.73 m2). Half of the TDD was adminis-
tered as once-daily basal insulin (glargine
U300orU100) andhalf asprandial insulin
(glulisine) divided in three equal doses
before meals.

Owing to the lack of efficacy and safety
data with the use of glargine U300 in the
inpatient setting, periodic interim anal-
yses were conducted every 6 months to
monitor the primary outcome and rate of
hypoglycemia and to modify the study
design regarding interval of administra-
tion and dosage adjustment for basal
insulin. On the original protocol design,
glargine U300 and U100were given once
daily, at the same time of the day. Insulin
doses were adjusted daily to maintain
a fasting and predinner BG between
100 mg/dL and 180 mg/dL. If the fasting
and predinner BG was between 100 and
180 mg/dL in the absence of hypoglyce-
mia, no change was made. Basal insulin
was increased by 10% if the premeal BG
was between 180 and 240 mg/dL and by
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20% if the BG was .240 mg/dL. After a
prespecified interim analysis conducted
at 6 months, the protocol was modified
on 12 October 2017 (14 participants ran-
domized to U100 and 18 randomized to
U300) to adjust basal and supplemental
rapid-acting insulin doses on a daily basis
for BG values.140mg/dL as opposed to
180 mg/dL (9,12,21). The TDD was in-
creased by 10% if BGwas between 140 and
180 mg/dL, by 20% if BG was between
180 and 240 mg/dL, and by 30% if BG
was .240 mg/dL (9,12,21).

Glucose Monitoring

Glucose levels were assessed by capillary
point-of-care (POC) testing before meals
and bedtime. A subgroup of participants
(n 5 82) wore a professional (blinded)
Abbott FreeStyle Libre continuous glu-
cose monitor (CGM).

Efficacy Outcomes
The primary end point of the study was
to determine whether the use of glar-
gine U300 was noninferior to the use
of glargine U100 (standard of care) for
glycemic control in the hospital, as mea-
sured by mean daily BG levels. Primary
and secondary end points relating to glyc-
emic control were assessed during the
first 10 days after randomization.We de-
termined differences in mean daily glu-
cose in patients admitted tomedicine and
surgery services, mean BG in patients with
variable length of stay (shorter and longer
than 3 and 5 days),mean BG according to
HbA1c (higher or lower than 8%), and the
proportion of BG readings within target
(70–180mg/dL) beforemeals. Participants
with persistent hyperglycemia (two or
more glucose readings$400 mg/dL, three
or more consecutive glucose readings
.280 mg/dL, or a mean daily BG con-
centration $280 mg/dL) were consid-
ered treatment failure. Glucose values
obtained with CGM were analyzed to
compare the percentage of time that the
sensor glucose measurement was with-
in the target range (70–180 mg/dL) or
above the target range (181–250 mg/dL
and.250mg/dL). Glycemic variabilitywas
determined by the coefficient of varia-
tion of glucose values.

Adverse Events and Safety
We determined the number of patients
with hypoglycemia as defined by the
Joint Position Statement of the American
Diabetes Association and the European
Association for the Study of Diabetes,

defined as glucose,70 mg/dL, clinically
significant hypoglycemia (,54 mg/dL), or
severe hypoglycemia (,40mg/dL) (6,22).
In addition, glucose values obtained
with CGMwere analyzed to compare the
percentage of time that the sensor glu-
cose measurement was below the tar-
get range (54–69mg/dL and,54mg/dL)
(23). A set of hospital complications
was investigated, including cardio-
vascular complications (myocardial in-
farction, cardiac arrhythmia requiring
medical treatment, or cardiac arrest),
renal failure (defined as an increment in
serum creatinine.0.5mg/dL from base-
line), respiratory failure, infections, and
mortality.

Statistical Analysis
Noninferiority for the primary end point
of glycemic control was defined as a
mean BG difference of ,18 mg/dL be-
tween glargine U300 and glargine U100
(7,9,12,24). A BG difference of such a
magnitude has been reported in other
superiority trials as nonclinically sig-
nificant and is smaller than significant
treatment effects (12,25). Assuming the
true BG difference between the treat-
ment groups is zero, andusing one-sided,
two-sample t tests, we required 78 sub-
jects for each treatment group to
achieve 80% power. Accounting for a
10% attrition rate, we aimed to enroll
180 subjects in total to achieve .80%
power. To compare baseline and clinical

characteristics and outcomes, such as
mean daily BG, occurrence of hypoglycemia,
and occurrence of complications between
treatment groups, we used nonparamet-
ric Wilcoxon tests for continuous varia-
bles and x2 tests (or the Fisher exact
test) for discrete variables. To determine
differences in the primary end point,
we performed a cross-sectional analysis
using nonparametric Kruskal-Wallis tests
(or Wilcoxon tests) or one-way ANOVA,
followed by repeated-measures ANOVA
to estimate and test the difference be-
tween the two treatment groups while
simultaneously examiningmean daily BG
across multiple days during treatment.
Secondary end point analysis was not
adjusted for multiple comparisons. A P
value of ,0.05 was considered signifi-
cant. The data are presented as mean6
SD for continuous variables and count
(percentage) for discrete variables. We
performed the statistical analyses with
SAS 9.4 software.

RESULTS

Between 17 May 2017 and 22 March
2019, we approached 247 eligible pa-
tients admitted to general medicine and
surgery services. Of these, 238 patients
agreed to participate and were random-
ized to receive glargine U300 or glargine
U100. In the glargine U300 group, 16
patients were excluded from the anal-
ysis because they stayed in the hospital
,24 h after study enrollment (n 5 14)

Figure 1—Study flow. LOS, length of stay.
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and 2 due to protocol violations (insulin
not adjusted [n 5 1] and exposure to
high-dose glucocorticosteroids [n 5 1]).
In the glargine U100 group, 19 patients
were excluded from the analysis because
they stayed in the hospital ,24 h after
study enrollment (n5 17) or due to pro-
tocol violations (n5 2); therefore, 92 pa-
tients in the glargine U300 group and
84 in the glargine U100 group were in-
cluded in the analysis (Fig. 1). Baseline
characteristics were similar, without sig-
nificant differences in age, race/ethnicity,
BMI, duration of diabetes, admission ser-
vice, mean admission glucose concen-
tration, baseline HbA1c, or outpatient
antidiabetes treatment (Table 1). The
median inpatient stay was 6 days (inter-
quartile range [IQR] 4.0, 8.0) in glargine
U300 patients versus 4.0 days (IQR 3.0,
7.0) in glargine U100 patients (P5 0.06).
No significant difference in glycemic con-
trol was observed in patients with variable
length of stay. The proportion of patients
with eGFR,60 mL/min per 1.73 m2 was
similar in both groups (30% in glargine
U300 and 28% in glargine U100). Mean
BG for the study participants (n 5 32)
before the amendment was 193 6 41

compared with 1886 39 after the amend-
ment (P 5 0.46).

Both treatment regimens resulted in
similar improvement in mean daily BG
concentrations during the hospital stay
(a maximum duration of treatment of
10 days) (Fig. 2). The mean daily BG con-
centration in the glargine U300 group
was not inferior to that in the glargine
U100 group (186 6 40 mg/dL vs. 184 6
46 mg mg/dL), with a mean BG difference
of 2.49 mg/dL (95% CI 210.27 to 15.25)
(Table 2).

Nodifferential effectonefficacy (achiev-
ing a BG concentration between 70 and
180 mg/dL) was observed for patients
with either HbA1c ,9% (odds ratio [OR]
1.49, 95%CI 0.65–3.44) or$9% (OR1.32,
95% CI 0.55–3.20; reference group: glar-
gine U300; P for interaction 5 0.84). No
center effect was observed on mean BG
(P 5 0.2) or hypoglycemia (P 5 0.06).

There were no differences in the
number of patients with BG ,70 mg/dL
between groups by capillary POC test-
ing. Clinically significant hypoglycemia
(,54 mg/dL) was infrequent but occurred
more commonly among patients treated
withglargineU100 (6.0%)comparedwith
participants receiving glargine U300

(0%) (Fig. 3). One episode of severe
hypoglycemia (,40 mg/dL) occurred in
the glargine U100 group.

In the subset of patients using the pro-
fessional CGM, no significant differences
in glycemic control between groupswere
observed by CGM metrics (Supplemen-
tary Table). The U300 and U100 glargine
groupsboth spent a similar percentageof
time in target glucose range and had com-
parable glycemic variability, time above
target range (181–250 mg/dL), and rates
of severe hyperglycemia (.250 mg/dL).
Additionally, similar percentages of time
below target glucose range (54–69 mg/dL)
were observed in the U300 glargine group
compared with the U100 glargine group,
without a significant difference in the per-
centage of time with clinically important
hypoglycemia (,54 mg/dL). Overnight
(2200–0600 h) time below range was lower
but nonsignificant with U300 compared
with U100 (Supplementary Table).

CONCLUSIONS

The results of our study support the hy-
pothesis that the use of glargine U300
is as effective as glargine U100 for the
management of hyperglycemia in non-
critically ill patients with T2D admitted to
medical or surgical services. Our findings
also expand upon previous data showing
that glargine U300 may decrease the risk
of hypoglycemia compared with glargine
U100 (16–20).

Basal insulin use represents the main-
stay of therapy in the hospital setting (6).
Previous studies with different basal
insulinshaveshowntheefficacyof sched-
uled basal-bolus regimens for the man-
agement of hyperglycemia (9,12,25).
GlargineU300 is a recently approved ultra-
long basal insulin with different pharma-
cokinetics compared with glargine U100.
Given its longer half-life, uncertainty about

Table 1—Baseline characteristics

Glargine U300 Glargine U100
P value(n 5 92) (n 5 84)

Age, years 57.6 6 11.4 55.60 6 12.61 0.26

Sex female 39 (42) 26 (31) 0.16

BMI, kg/m2 34.1 6 9.5 33.8 6 8.7 0.80

Race African American 60 (65) 52 (62) 0.62

Duration of diabetes, years 10.5 6 9.7 9.9 6 8.1 0.92

Admission BG, mg/dL 236.8 6 85.2 219.4 6 77.8 0.21

Randomization BG, mg/dL 218.7 6 56.8 216.4 6 57.7 0.73

A1C, % 9.4 6 2.2 9.5 6 2.2 0.9

Admission service 0.35
Medicine 62 (67) 62 (74)
Surgery 30 (33) 22 (26)

Home regimen
Metformin 46 (50) 39 (46) 0.64
Sulfonylureas 8 (8.7) 11 (13) 0.47
Secretagogues 0 (0) 1 (1.2) 0.47
DPP-4 inhibitors 6 (6.5) 8 (9.5) 0.58
GLP-1 RAs 2 (2.2) 4 (4.8) 0.43
SGLT-2 inhibitors 1 (1.1) 2 (2.4) 0.61
Glargine U100 30 (33) 37 (44) 0.12
Levemir 16 (17) 13 (15) 0.73
Insulin NPH 2 (2.2) 2 (2.4) 0.99
Insulin regular 4 (4.3) 1 (1.2) 0.37
Insulin aspart/lispro/glulisine 33 (36) 30 (36) 0.98
Premixed insulin 70/30 6 (6.5) 6 (7.1) 0.99

Continuous data are presented as the mean 6 SD and discrete data as n (%). DPP-4, dipeptidyl
peptidase 4; SGLT-2, sodium–glucose cotransporter 2.

Figure 2—Mean daily BG concentrations
measured in patients treated with glargine
U300 or glargine U100. Data are mean6 SD.
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the adjustment of glargine U300 doses
in the hospital remains. Our study shows
that dose adjustments following the same
protocol of insulin adjustment with glar-
gine U100 result in similar glycemic con-
trol without an increase in hypoglycemia
risk. This has relevant implications, partic-
ularly because many patients using glar-
gine U300 in the ambulatory setting will
likely require basal insulin coverage if
admitted to the hospital and may con-
tinue the same therapy if available. In
addition, glargine U300 may decrease
the risk of clinically important hypogly-
cemia in the hospital.
In the ambulatory setting with obser-

vations over several weeks, patients re-
ceiving glargine U300may require higher
doses (;10%) than patients receiving
U100 to achieve similar efficacy. We
did not observe such difference be-
tween treatment groups in this study,
which may be related to the short period
of observation.

The fact that glargine U300 has con-
sistently shown a reduction in the risk of
hypoglycemia provides a potential advan-
tage, particularly for patients at higher
risk for hypoglycemia (i.e., elderly patients,
chronic kidney disease) (26). In agree-
ment with these studies, we observed a
significantly lower incidence of clinically
important hypoglycemia (,54 mg/dL)
among those treated with glargine U300
(0 vs. 6%) compared with patients trea-
ted with the glargine U100 formulation.
However, in a subgroup of patients
wearing CGMs, we did not observe the
difference of clinically significant hypo-
glycemia (,54 mg/dL) with CGMs. The
overall time below range represented
by the proportion of glucose values
,54 mg/dL and overnight (2200–0600 h)
time below range were lower but not
statistically significant for patients ran-
domized to glargine U300. Of interest,
a recent smaller RCT (n 5 74) examined
the efficacy of the other available long-
acting insulin degludec compared with
glargine U100 in patients with T2D ad-
mitted for glycemic control optimization
(27). The authors reported similar im-
provement in glycemic control and sim-
ilar risk of hypoglycemia with both insulin
formulations; however, the number of
hypoglycemic events was very small. No
head-to-head comparisons of these two
longer-acting insulins (degludec vs. glar-
gine U300) have been reported in the
inpatient setting (28).

The results of multiple clinical trials in
the hospital setting suggest that patients
with diabetes may respond differently

to a commonly used basal-bolus approach
(7,9,12,24,25,29). Patients with higher
HbA1c levels on admission, for example,
may have a lower risk of hypoglycemia
as well as a lower probability of achiev-
ing glycemic goals with a standard basal-
bolus strategy in the hospital (29). In the
present clinical trial, ;50% of partici-
pants achieved glycemic targets in both
treatment groups. These values are lower
than in previous RCTs (9,12,24,25). The
higher daily BG could be explained by
enrolling patients with poor glycemic con-
trol with an average admission BG of
229682mg/dL andHbA1c of 9.562.2%,
most of them receiving insulin before
admission. In addition, during the first
6 months of the study, because of con-
cerns of hypoglycemia using the concen-
trated and longer-acting glargine U300,
we did not adjust basal insulin unless BG
was .180 mg/dL compared with pre-
vious studies where the TDD was ad-
justed when BG was.140 mg/dL before
meals (6,9,12,24,25,30). These modifica-
tions to the protocol may explain the
higher mean daily BG concentration in
this study compared with previous RCTs.
A more aggressive approach, however,
may increase significantly the risk of hypo-
glycemia. In a study that included a wide
variety of patients, we observed a high
incidence of hypoglycemia (;37.3%)with
both insulin analogs and human insulins
despite a reduction of 20% of the TDD for
participants treated with insulin at home
(including patients receiving.0.5 units/
kg/day) (7).

There are limited prospective effi-
cacy and safety data for most noninsulin
agents in the hospital, including GLP-1
RAs (31). We excluded patients treated
with long-acting GLP-1 RAs in this study
because all noninsulin agents were dis-
continued on admission.We alsowanted
tominimize the potential bias of changes
in GLP-1 RA concentrations after discon-
tinuation of long-acting agents. Recent
pilot data suggest that the combination
of a GLP-1 RA with basal insulin may be
effective in the hospital but associated
with an expected increase in gastroin-
testinal adverse effects (32).

We acknowledge additional limitations
to our study. The study was not powered
to examine differences in complications
between groups. Nevertheless, there was
no signal of increased risk of complica-
tions with the use glargine U300 (7%)
compared with glargine U100 (11%). The

Table 2—Glycemic data, length of stay, and hospital complications

Glargine U300 Glargine U100
P value(n 5 92) (n 5 84)

Daily BG by POC, mg/dL 186 6 40 184 6 46 0.62

BG 70–180 mg/dL by POC, % 50.3 6 27.5 54.9 6 29.3 0.30

Insulin TDD, units/kg/day 0.43 6 0.2 0.42 6 0.2 0.70

Insulin TDD, units/day 43.9 6 25.4 42.8 6 22.4 0.99

Basal insulin, units/day 29.0 6 17.1 28.3 6 14.4 0.87

Prandial insulin, units/day 14.4 6 9.3 13.3 6 8.7 0.57

Supplemental insulin, units/day 7.6 6 3.6 7.5 6 4.1 0.43

Any BG ,70 mg/dL by POC 8 (8.7) 8 (9.5) 0.99

Any BG ,54 mg/dL by POC 0 (0) 5 (6.0) 0.02

Treatment failure 18 (19.6) 9 (10.7) 0.14

Length of stay, days 6.0 (4.0, 8.0) 4.0 (3.0, 7.0) 0.07

Composite of complications 6 (6.5) 9 (11) 0.42

Continuous data are presented as the mean 6 SD or median (IQR) and discrete data as n (%).
Treatment failures were considered if there was persistent hyperglycemia (two or more glucose
readings $400 mg/dL, three or more consecutive glucose readings .280 mg/dL, or mean daily
BG concentration $280 mg/dL).

Figure 3—Proportion of patients with hypo-
glycemic episodes by POC testing.
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characteristics of patients enrolled in this
trial are different fromprevious inpatient
trials from our group in that we enrolled
a very broad group of patients with un-
controlled diabetes, many of them with
very high HbA1c; thus, these findings
may not be applicable to patients with
mild hyperglycemia. Furthermore, our
strategy of daily insulin titration with
close monitoring of glucose levels and
kidney function may not apply to ambu-
latory patients. A much more conserva-
tive patient-driven titration algorithm of
1 unit/day of glargine U300 may be safer
and effective in a primary care setting
(33). Our findings are not applicable to
patients taking high doses of steroids
and immunosuppressants in the hospital.
There was a nonsignificant imbalance on
length of stay between groups. A larger
sample sizemay bewarranted to provide
a more confirmative conclusion. In addi-
tion, the use of the FreeStyle Libre CGM
was exploratory. It is also not clear whether
the calculated average (lower estimated
mean BG with CGM compared with POC
in this study) is an accurate reflection
of glucose levels in the hospital. A pre-
liminary analysis comparing POC with
CGM in the hospital suggested lower
accuracy with FreeStyle Libre CGM
for glucose readings of ,70 mg/dL (34).
Ongoing studies are further evaluating
other CGMdevices in the hospital setting
(reg. nos. NCT03877068, NCT03832907,
NCT03508934, ClinicalTrials.gov).

Conclusion
In conclusion, the use of glargine U300
in the hospital setting is as effective as
glargine U100 for the management of
medical and surgical patientswith T2D. In
addition, the use of glargine U300 may
decrease the incidence of hypoglycemia
in this population.

Acknowledgments. The authors thank Drs.
Motaz Shakally and Ryan Lyerla from Hennepin
CountyMedical Center, University ofMinnesota,
Minneapolis, MN, for their contributions to this
study.
Funding and Duality of Interest. This study was
an investigator-initiated study funded by Sanofi.
The terms of this arrangement were reviewed and
approved by Emory University in accordance with
its conflict of interest policies. F.J.P. is partially
supported by National Institutes of Health (NIH)
grant 1K23GM128221-01A1 and has received re-
search support from Merck and Dexcom and
consulting fees from Sanofi, Merck, Boehringer
Ingelheim, Lilly, and AstraZeneca. P.V. is par-
tially supported by NIH grant 1K23DK113241-01A1

and has received consulting fees from Boeh-
ringer Ingelheim and Merck. R.J.G. is partially
supported by NIH grant P30DK11102 and has
received research grants from Novo Nordisk (to
Emory University) and consulting fees from Ab-
bott Diabetes, Sanofi, Novo Nordisk, and Valer-
itas. G.E.U. is partially supported by NIH grants
UL1TR002378 and 1P30DK111024-01 and has
received unrestricted research support for in-
patient studies (to Emory University) from Novo
Nordisk, Sanofi, and Dexcom. No other potential
conflicts of interest relevant to this article were
reported.
The funding source was not involved in the

study design, data collection, interpretation,
statistical analysis, manuscript preparation, or
the decision to submit the manuscript for
publication.
Author Contributions. F.J.P. reviewed and
edited the initial research proposal and wrote
the first draft of the manuscript. M.C.L., A.K.,
M.A.U., S.C., B.A., R.J.G., M.F., G.D., A.M., and
P.V. conducted the study, reviewed the manu-
script, and contributed to the discussion. L.P.
generated the random allocation sequence and
did the statistical analysis. G.E.U.wrote the initial
research proposal and critically reviewed and
edited themanuscript. G.E.U. is the guarantor of
this work and, as such, had full access to all the
data in the study and takes responsibility for the
integrity of the data and the accuracy of the data
analysis.
Prior Presentation. Parts of this study were
presented in abstract form at the 79th Scientific
Sessions of the American Diabetes Association,
San Francisco, CA, 7–11 June 2019.

References
1. UmpierrezGE,IsaacsSD,BazarganN,YouX, Thaler
LM, Kitabchi AE. Hyperglycemia: an independent
marker of in-hospital mortality in patients with
undiagnosed diabetes. J Clin Endocrinol Metab
2002;87:978–982
2. Finney SJ, ZekveldC, Elia A, Evans TW.Glucose
control and mortality in critically ill patients.
JAMA 2003;290:2041–2047
3. Van den Berghe G, Wouters PJ, Bouillon R,
et al. Outcome benefit of intensive insulin ther-
apy in the critically ill: insulin dose versus gly-
cemic control. Crit Care Med 2003;31:359–366
4. Pomposelli JJ, Baxter JK III, Babineau TJ, et al.
Early postoperative glucose control predicts nos-
ocomial infection rate in diabetic patients. JPEN J
Parenter Enteral Nutr 1998;22:77–81
5. Malmberg K, Rydén L, Efendic S, et al.
Randomized trial of insulin-glucose infusion fol-
lowed by subcutaneous insulin treatment in dia-
betic patients with acute myocardial infarction
(DIGAMI study): effects on mortality at 1 year.
J Am Coll Cardiol 1995;26:57–65
6. Umpierrez GE, Hellman R, Korytkowski MT,
et al.; Endocrine Society. Management of hyper-
glycemia in hospitalized patients in non-critical
care setting: an endocrine society clinical prac-
tice guideline. J Clin Endocrinol Metab 2012;97:
16–38
7. Umpierrez GE, Hor T, Smiley D, et al. Com-
parison of inpatient insulin regimens with detemir
plus aspart versus neutral protamine Hagedorn
plus regular in medical patients with type 2 dia-
betes. J Clin Endocrinol Metab 2009;94:564–569

8. Umpierrez GE, Palacio A, Smiley D. Sliding
scale insulin use: myth or insanity? Am J Med
2007;120:563–567
9. Umpierrez GE, Smiley D, Jacobs S, et al. Ran-
domized study of basal-bolus insulin therapy in
the inpatient management of patients with type
2 diabetes undergoing general surgery (RABBIT
2 surgery). Diabetes Care 2011;34:256–261
10. Moghissi ES, Korytkowski MT, DiNardo M,
et al.; American Association of Clinical Endocri-
nologists; American Diabetes Association. Amer-
ican Association of Clinical Endocrinologists and
American Diabetes Association consensus state-
ment on inpatient glycemic control. Diabetes
Care 2009;32:1119–1131
11. American Diabetes Association. Standards
of Medical Care in Diabetesd2012. In Clinical
Practice Recommendations, 2012. Diabetes Care
2012;35(Suppl. 1):S11–S63
12. Umpierrez GE, Smiley D, Zisman A, et al.
Randomized study of basal-bolus insulin therapy
in the inpatient management of patients with
type 2 diabetes (RABBIT 2 trial). Diabetes Care
2007;30:2181–2186
13. Monnier L, Owens DR, Bolli GB. The new
long-acting insulin glargine U300 achieves an
early steady state with low risk of accumulation.
Diabetes Metab 2016;42:77–79
14. Goldman J, White JR Jr. New insulin glargine
300 U/mL for the treatment of type 1 and type 2
diabetes mellitus. Ann Pharmacother 2015;49:
1153–1161
15. Clements JN, Bello L. Insulin glargine 300
units/mL: a new basal insulin product for di-
abetes mellitus. Am J Health Syst Pharm 2016;73:
359–366
16. Riddle MC, Yki-Järvinen H, Bolli GB, et al.
One-year sustained glycaemic control and less
hypoglycaemiawith new insulin glargine 300 U/ml
compared with 100 U/ml in people with type 2
diabetes using basal plus meal-time insulin: the
EDITION 1 12-month randomized trial, including
6-month extension. Diabetes Obes Metab 2015;
17:835–842
17. Yki-Järvinen H, Bergenstal R, Ziemen M,
et al.; EDITION 2 Study Investigators. New insulin
glargine 300 units/mL versus glargine 100 units/
mL in people with type 2 diabetes using oral
agents and basal insulin: glucose control and
hypoglycemia in a 6-month randomized con-
trolled trial (EDITION 2). Diabetes Care 2014;
37:3235–3243
18. Yki-JärvinenH, Bergenstal RM, Bolli GB, et al.
Glycaemic control and hypoglycaemia with new
insulin glargine 300 U/ml versus insulin glargine
100 U/ml in people with type 2 diabetes using
basal insulin and oral antihyperglycaemic drugs:
the EDITION 2 randomized 12-month trial
including 6-month extension. Diabetes Obes
Metab 2015;17:1142–1149
19. Home PD, Bergenstal RM, Bolli GB, et al.
New insulin glargine 300 units/mL versus glargine
100 units/mL in people with type 1 diabetes:
a randomized, phase 3a, open-label clinical trial
(EDITION 4). Diabetes Care 2015;38:2217–2225
20. Bolli GB, Riddle MC, Bergenstal RM, et al.;
on behalf of the EDITION 3 study investigators.
New insulin glargine 300 U/ml compared with
glargine 100 U/ml in insulin-näıve people with
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