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Objective: To explore the impact of race/

ethnicity on efficacy and safety of twice-daily

insulin lispro mix 75/25 (LM75/25; 75% lispro

protamine suspension, 25% insulin lispro) and

once daily insulin glargine (GL).

Design, Setting, Patients: More than 2,000

Patients with type 2 diabetes enrolled in the 24-

week initiation phase of the DURABLE Trial.

Main Outcome Measures: Efficacy and safety

variables at endpoint, including hemoglobin

A1c (HbA1c), self-monitored plasma glucose

(SMPG), and hypoglycemia, in each racial/

ethnic group were compared to Caucasians

within treatment groups.

Results: Asian patients had less (LM75/25:

21.46%, P,.01; GL: 21.25%, P,.01) and

Hispanic patients had greater (LM75/25:

22.17%) HbA1c reduction from baseline vs

Caucasian patients (LM75/25: 21.84%; GL:

21.78%). Fewer Asian (LM75/25: 20%,

P,.001; GL: 22%, P,.001) and Hispanic

patients (LM75/25: 40%, P,.01) reached HbA1c

target (,7%) vs Caucasian patients (LM75/25:

53%; GL: 44%). Fasting plasma glucose was

similar among groups, postprandial glucose (PPG)

with GL was lower for African patients post-

breakfast and post-dinner and higher for Asian

patients post-lunch. Only PPG with LM75/25

was lower for Hispanic patients post-breakfast.

Weight gain was lower in Asian patients (LM75/

25). Insulin dose was higher for Asian (LM75/25

and GL) and lower for African patients (GL).

Hypoglycemia rate was lower for Asian (LM75/25

and GL) and Hispanic patients (LM75/25).

Conclusions: There were significant efficacy

and safety differences among racial/ethnic

groups in the DURABLE trial. These differences

may be important in designing insulin based

treatment plans. (Ethn Dis. 2013;23[4]:393–

400)
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INTRODUCTION

Type 2 diabetes mellitus (T2D), a
major chronic disease, affecting more
than 300 million people worldwide and
projected to increase to more than 550
million worldwide by 2030,1 dispro-
portionately affects racial and ethnic
minority groups. Data from the 2003–
2006 cohort of the National Health and
Nutrition Examination Survey demon-
strated that prevalence was more than 2
times higher in non-Hispanic Blacks
and Mexican Americans vs non-His-
panic Whites for diagnosed, undiag-
nosed, and total diabetes in the United
States.2 A posthoc analysis of pooled
data from 11 multinational clinical
trials of patients with T2D revealed
significantly different metabolic re-
sponses between racial/ethnic groups,
dependent in part on insulin type and
regimen intensity.3

Variation in the safety and efficacy
of insulin regimens by race/ethnicity is
an underexplored area. Most insulin
clinical trials to date have been con-
ducted in populations where the major-
ity of patients are Caucasian resulting in

a paucity of information regarding
clinically meaningful differences in effi-
cacy and safety outcomes between
individuals of different self-identified
race/ethnicity with T2D.

The Assessing the Durability of
Basal Versus Lispro Mix 75/25 Insulin
Efficacy (DURABLE) trial enrolled a
large, diverse cohort of patients, and the
primary objective was to compare the
efficacy, safety, and durability of 2
starter insulin regimens in patients with
T2D.4 This study, which enrolled
patients from 11 countries, provides a
unique opportunity to assess the pat-
terns of baseline characteristics and
efficacy and safety outcomes according
to race/ethnicity in an insulin clinical
trial in patients with T2D.

The objective of our study was to
explore potential differences in clinically
important outcomes of insulin therapy
according to race/ethnicity. Thus we
explored the baseline characteristics of
patients and the efficacy and safety of
twice-daily insulin lispro mix 75/25
(LM75/25; 75% lispro protamine sus-
pension, 25% insulin lispro) and once
daily insulin glargine (GL) in patients
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with T2D enrolled in the 24-week

initiation phase of the DURABLE trial.

METHODS

Study Design
This study was a posthoc analysis of

data from the DURABLE trial initia-

tion phase. A detailed description of the

DURABLE study design has been

previously published.4,5 Briefly, the

DURABLE trial was a randomized,

open-label, parallel, 30-month trial

conducted in 11 countries (Argentina,

Australia, Brazil, Canada, Greece, Hun-

gary, India, Romania, Spain, The

Netherlands, and the United States).

The trial enrolled insulin-naı̈ve patients

with T2D aged $30 to ,80 years, with

hemoglobin A1c (HbA1c) . 7.0%, on

at least 2 oral antihyperglycemic med-

ications (OAMs): $1500 mg/day met-

formin (MET); at least one-half maxi-

mal daily dose sulphonylurea (SU), or

thiazolidinedione (TZD [$30 mg/day

pioglitazone or $4 mg/day rosiglita-

zone]). In the 24-week initiation phase,4

patients were randomized 1:1 to a

twice-daily LM75/25 or GL once daily,

both in combination with prestudy

OAMs. The minimum starting dose

was 10 units twice daily for LM75/25

and 10 units once daily for GL. Insulin

dose adjustments were made to achieve

a target HbA1c goal of #6.5%, utilizing

regimen specific, insulin dose titration

algorithms.4,6,7 After the 24-week initi-

ation phase, patients with HbA1c

#7.0% were followed for up to an

additional 24 months (maintenance

phase)8 to evaluate how long the HbA1c

goal could be maintained (the HbA1c

goal was either HbA1c #7.0% or

HbA1c .7.0%, but increased ,.4%

from last HbA1c #7.0%). Hypoglyce-

mia was recorded any time a patient

experienced symptoms of hypoglycemia

or had a self-monitored plasma glucose

(SMPG) #70mg/dL (3.9 mmol/L), and

an event was deemed severe if the

patient required assistance. Hemoglobin

A1c was measured at a central labora-
tory, and SMPG measurements were

performed using Roche Active or Roche
Aviva meters.

Patient Characteristics
At study entry, patients self-reported

racial/ethnic origin based on the follow-
ing categories: Caucasian (European,

Mediterranean, Middle Eastern); Black

(African descent); Hispanic (Mexican
American, Mexico, Central and South

America); Western Asian (Pakistani,

Indian Subcontinent); East/Southeast
Asian (Myanmarese, Chinese, Japanese,

Korean, Mongolian, Vietnamese) and

other (mixed-racial parentage, American
Indian, Inuit). East and West Asian

groups were combined as Asian for

racial/ethnic analyses. The self-reported
racial/ethnic origin does not indicate

current residence in the country of

origin. Baseline characteristics were
recorded for all participants on day

one of study; these included: age, sex,
body weight (kg), BMI, diabetes dura-

tion (years), HbA1c (%), fasting blood

glucose (FBG, mg/dl), and concomitant
OAMs.

Statistical Methods
The descriptive information for

baseline characteristics is presented as
percentages and mean 6 SD, for

endpoint values as least squares (LS)

mean 6 SE. Means were compared
between Caucasian and other racial/

ethnic groups using analysis of variance.

For continuous variables, the Dunnett’s
test was used for pairwise comparisons

of each racial/ethnic group to the

Caucasian group adjusting for multiple
comparison. Categorical variables were

compared with the Fisher exact test.

Change in HbA1c from baseline to
endpoint, endpoint insulin dose, weight

change, 7 point SMPG profile, and
hypoglycemia rates were compared us-

ing analysis of covariance. Treatment,

baseline value (if applicable), and strat-
ification variables (country, TZD use,

and SU use) were included in the

model. All the analyses were conducted
using SAS 9.2 (SAS Institute Inc., Cary,
NC).

RESULTS

Baseline Patient Characteristics
A comparison of baseline character-

istics by racial/ethnic groups within each
treatment arm is given in Table 1. All
groups were younger than Caucasians
except for Black patients in the LM75/
25 arm. Asians had lower weight and
body mass index (BMI) in both treat-
ment arms, higher HbA1c (LM75/25),
shorter duration of T2D, more females
and lower fasting blood glucose (GL).
Compared with Caucasians, Hispanic
patients had lower weight, a greater
percentage of females in both treatment
arms, lower BMI (LM75/25). Com-
pared with Caucasians, Black patients
had a greater percentage of females
(LM75/25).

A greater percentage of Black pa-
tients used a combination of 3 OAMs,
whereas a smaller percentage used a
combination of 2 OAMs compared
with Caucasians (GL). In both treat-
ment arms, the SU/MET combination
was used by a smaller percentage of
Black patients compared with Cauca-
sians. The TZD/MET combination was
used by a greater percentage of Black
patients compared with Caucasians
(GL), whereas, in both treatment arms,
the TZD/MET combination was used
by significantly fewer Asians compared
with Caucasians. The SU/TZD combi-
nation was used by a greater percentage
of Black patients compared with Cau-
casians (LM75/25).

Changes in Body Weight, BMI
and Insulin Dose During
the Trial

Weight gain was lower in Asians
compared with Caucasians (LM75/25:
2.6 6 .3 kg vs 3.6 6 .2 kg; P,.05)
(Table 2). Weight gain was similar
across other racial/ethnic groups within
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each treatment arm. There was no

change in BMI during the trial in any

group.

Daily insulin dose of GL was lower

among Asian and Black patients, but

the GL insulin dose (U/kg) was higher

for Asian and lower for Black patients

compared with Caucasians (Table 2).

Daily insulin dose of LM75/25 was

similar across race/ethnicities, but the

LM75/25 insulin dose (U/kg) was

higher among Asians versus Cauca-

sians. Change in HbA1c by insulin

dose was lower among Asians com-

pared with Caucasians in both treat-

ment arms.

Glycemic Control and
Hypoglycemia during the Trial

Endpoint fasting plasma glucose

(FPG) levels were similar across groups

in both arms (Table 3). However,

differences in post-meal glycemic excur-

sion were observed when the ethnicities

were compared with Caucasians. Black

Table 1. Baseline characteristics of the DURABLE trial population by race/ethnicity and by treatment arm

Characteristic

GL LM75/25

C B A H O C B A H O

(n=668) (n=70) (n=163) (n=116) (n=29) (n=651) (n=62) (n=157) (n=136) (n=39)

Age, years 58 6 10 53 6 10c 53 6 9c 54 6 10c 53 6 9a 59 6 9 56 6 11 53 6 9c 53 6 10c 55 6 9a

Sex, n(%)

Female 288(43) 33(47) 90(55)b 68(59)b 15(52) 280(43) 37(60)a 81(52) 75(55)a 20(51)
Male 380(57) 37(53) 73(45)b 48(41)b 14(48) 371(57) 25(40)a 76(48) 61(45)a 19(49)

Weight, kg 93 6 20 95 6 21 69 6 15c 85 6 17c 85 6 20 94 6 20 94 6 20 70 6 14c 84 6 20c 88 6 21
BMI, kg/m2 33 6 6 33 6 6 27 6 5c 32 6 6 31 6 6 33 6 6 33 6 6 27 6 5c 31 6 6a 32 6 6
Diabetes duration, years 10 6 6 8 6 7 8 6 6b 10 6 6 8 6 5 10 6 6 9 6 8 9 6 6 10 6 6 13 6 8a

HbA1c, % 9.0 6 .1 9.0 6 .2 9.1 6 .1 9.2 6 .1 9.6 6 .2a 8.9 6 .1 9.1 6 .17 9.3 6 .1b 9.6 6 .1b 9.8 6 .2b

FBG, mg/dL 200 6 2 184 6 7 186 6 4a 195 6 5 216 6 11 193 6 2 183 6 7 193 6 4 196 6 5 204 6 9

Concomitant OAMs, n(%)

Patients with 3 drugs 138(21) 22(31)a 37(23) 23(20) 5(17) 146(22) 20(32) 30(19) 32(24) 5(13)
Patients with 2 drugs 522(78) 48(69)a 125(77) 93(80) 24(83) 499(77) 42(68) 127(81) 104(77) 34(87)
SU/MET 420(63) 31(44)b 116(71) 77(66) 21(72) 417(64) 27(44)b 113(72) 83(61) 34(87)b

TZD/MET 53(8) 12(17)a 0(0)c 10(9) 3(10) 53(8) 7(11) 4(3)a 17(13) 0(0)
SU/TZD 49(7) 5(7) 9(6) 6(5) 0(0) 29(5) 8(13)a 10(6) 4(3) 0(0)

Data are presented as percentages or absolute mean 6 SD.
B, Black (African-descent); A, Asian; BMI, body mass index; C, Caucasian; FBG, fasting blood glucose; GL, once-daily insulin glargine; H, Hispanic; LM75/25, twice-daily

insulin lispro mix 75/25 (LM75/25; 75% lispro protamine suspension, 25% insulin lispro); MET, metformin; O, other; OAM, oral antihyperglycemic medication; SU,
sulphonylurea; TZD, thiazolidinedione.

For continuous variables, Ps are from pairwise comparisons of each racial/ethnic group to the Caucasian group using Dunnett’s test; for categorical variables, Ps are from
pairwise comparisons of each racial/ethnic group to the Caucasian group using Fisher exact test.

a P,.05.
b P,.01.
c P,.001.

Table 2. Body weight and insulin dose at endpoint

Characteristic

GL LM75/25

C B A H O C B A H O

Weight change from
baseline, kg 2.5 6 .2 2.3 6 .5 2.0 6 .3 2.5 6 .4 5.4 6 .7b 3.6 6 .2 3.7 6 .5 2.6 6 .3a 4.5 6 .4 4.4 6 .6

Daily insulin dose, U 37.6 6 .8 29.7 6 2.7a 32.4 6 1.7a 36.9 6 2.0 40.9 6 4.1 43.2 6 .9 37.1 6 2.8 45.1 6 1.8 41.2 6 1.9 40.7 6 3.5
Insulin dose, U/kg .39 6 .01 .31 6 .03a .47 6 .02b .43 6 .02 .45 6 .04 .44 6 .01 .40 6 .03 .63 6 .02b .48 6 .02 .45 6 .04
HbA1c change/

insulin dose 26.1 6 .3 26.3 6 .9 24.5 6 .6a 25.2 6 .6 27.2 6 1.3 25.1 6 .2 25.1 6 .9 23.3 6 .5b 25.1 6 .6 26.4 6 1.0

Data are presented as absolute LS mean 6 SE (LS mean) at endpoint.
B, Black(African-descent); A, Asian; C, Caucasian; GL, once-daily insulin glargine; H, Hispanic; LM75/25, twice-daily insulin lispro mix 75/25 (LM75/25; 75% lispro

protamine suspension, 25% insulin lispro); O, other.
For continuous variables, Ps are from pairwise comparisons of each racial/ethnic group to the Caucasian group using Dunnett’s test.
a P,.05.
b P,.01.
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patients had lower glycemic excursion

after the AM and PM meals while

Asians demonstrated greater noon-

time post-meal excursion (GL), and

Hispanic patients demonstrated lower

post AM meal excursion (LM75/25).

Compared to Caucasians, Asians had

higher HbA1c (LM 75/25) and more

Asian females had lower fasting glucose

levels (LM 75/25). Hispanic patients

had higher HbA1c (LM75/25) com-

pared to Caucasians.

In both treatment arms, Asians had

less HbA1c reduction from baseline

(LM75/25: 21.46 6 .11%; GL:

21.25 6 .10%, P,.01 vs Caucasian)

at endpoint (Fig. 1). HbA1c reduction

was greater for Hispanic patients

(LM75/25: 22.17 6 .12; P,.05 vs

Caucasian) (Fig. 1). In both treatment

arms, fewer Asians vs Caucasians

reached HbA1c target (LM75/25: 20%

vs 53%, P,.001; GL: 22% vs 44%,

P,.001); whereas in the LM75/25 arm

only, fewer Hispanic patients vs Cauca-

sians reached HbA1c target (40% vs

53%, P,.01) (Fig. 2). There was no

difference in HbA1c reduction between

Blacks and Caucasians.

Compared with Caucasians, the

hypoglycemia rate was lower for Asians

in both arms, and lower for Hispanic

patients in the LM75/25 arm (Table 4).

In both treatment arms, compared with

Caucasians, the overall incidence of

hypoglycemia was lower in Black, Asian,

and Hispanic patients compared with

Caucasians. Nocturnal hypoglycemia

incidence was lower for Asians in both

treatment arms. Severe hypoglycemia

incidence was rare and similar across

groups within each treatment arm.

DISCUSSION

Our analysis examined variation in

efficacy and safety of two starter insulin

regimens, LM 75/25 and GL in a large,

ethnically diverse cohort of patients

with T2D. Although both regimens

resulted in HbA1c reductions, some

important treatment differences were

observed across races/ethnicities.

At baseline, all groups but Blacks

were younger than Caucasians. The

difference in age likely reflects a younger

presentation of diabetes. Lower weight

and BMI in Asians are expected based

on previously published demographics;9

however, it is interesting that this group

had a higher HbA1c despite a lower

fasting glucose, and a shorter duration

of T2D. This finding is indirectly

supported by the literature. It has been

noted that at the same BMI, Asians have

more than double the risk of developing

T2D than Whites; Hispanics and Blacks

also had a higher risk of diabetes than

Whites, but to a lesser degree.10 It is

possible that the lower fasting blood

glucose and shorter duration of diabetes

influenced clinicians to take a more

conservative stance in dosing insulin

due to concerns of inducing hypoglyce-

mia. Compared with Caucasians, all

ethnicities had a greater percentage of

females in both treatment arms. Studies

suggest that females are more likely than

males to seek medical attention.11

Patterns of use in OAMs demon-

strate a greater percentage of Black

patients using combination of 3 OAMs,

whereas a smaller percentage used a

combination of 2 OAMs compared

with Caucasians. Use of 3 OAMs may

reflect a need for more rigorous treat-

ment to achieve blood glucose control.

Differences in the combinations of

OAMs (SU/MET or TZD/MET) seen

between Caucasians and other ethnici-

ties may simply reflect practitioner

preference.

Weight gain with insulin treatment

is a concern for patients with T2D. This

concern has been confirmed by several,

large, prospective studies, such as the

UKPDS. In the UKPDS, most patients

gained weight over the study period, but

patients who were assigned to insulin

Although both regimens

resulted in HbA1c reductions,

some important treatment

differences were observed

across races/ethnicities.

Table 3. Plasma glucose profiles at endpoint

Characteristic

GL LM75/25

C B A H O C B A H O

FPG, mg/dL 120 6 1 124 6 5 124 6 3 123 6 3 124 6 7 134 6 1 122 6 5 139 6 3 129 6 3 130 6 6
AM 2-hr excursion, mg/dL 52 6 2 32 6 6b 58 6 4 42 6 4 52 6 9 35 6 2 28 6 7 40 6 4 21 6 4a 35 6 8
Noon 2-hr excursion, mg/dL 30 6 2 31 6 6 40 6 3a 37 6 4 34 6 9 39 6 2 24 6 6 43 6 4 28 6 4 32 6 7
PM 2-hr excursion, mg/dL 36 6 2 18 6 6a 34 6 3 30 6 4 35 6 8 20 6 2 8 6 6 26 6 4 11 6 4 18 6 7

Data are presented absolute LS mean 6 SE (LS mean) at endpoint.
B, Black (African descent); A, Asian; C, Caucasian; FPG, fasting plasma glucose; GL, once-daily insulin glargine; H, Hispanic; LM75/25, twice-daily insulin lispro mix 75/25

(LM75/25; 75% lispro protamine suspension, 25% insulin lispro); O, other.
For continuous variables, Ps are from pairwise comparisons of each racial/ethnic group to the Caucasian group using Dunnett’s test.
a P,.05.
b P,.01.
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therapy gained the most weight in the
shortest period of time.12 Because the
majority of patients with T2DM are
already overweight, the weight gain
associated with insulin therapy may
delay insulin initiation. In addition,
weight gain itself may have deleterious
metabolic and health consequences. The
cardiovascular risk profile and obesity
are often positively correlated.13 In our
retrospective analysis, we found that
weight gain was similar between Cau-

casians, Blacks and Hispanics within
each treatment arm and remained so
when corrected for baseline. Despite
Asians having lower weight gain with
insulin treatment, the percent weight
gain was similar after correcting for
baseline weight. However, this finding
in Asians may be especially significant as
increases in weight over time have been
found to be more harmful in Asians
than in the other ethnic groups.14

Studies have reported that for every 11

pounds Asians gain as adults, they
increase their risk of T2D by 84
percent.10 Hispanics, Blacks, and
Whites who gained weight also had
higher diabetes risks, but to a lesser
degree than Asians.10 Several other
studies have found that at the same
BMI, Asians have higher risks of
comorbidities such as hypertension and
cardiovascular disease than Whites.15,16

Daily insulin use of GL was lower
among Asian and African patients, but

Fig 1. Change in HbA1c (%) from baseline to endpoint by race/ethnicity and by treatment arm. Abbreviations in this figure
include: B, Black (African descent); A, Asian (mix of East, Southeast and Western Asians); C, Caucasian; GL, once-daily insulin
glargine; H, Hispanic; LM75/25= twice-daily insulin lispro mix 75/25 (LM75/25; 75% lispro protamine suspension, 25% insulin
lispro); O, other. *P,.05 vs C, ;P,.01 vs C

Fig 2. Percentage of patients achieving HbA1c target ,7% at endpoint by race/ethnicity and by treatment arm. Abbreviations in
this figure include: B, Black (African descent); A, Asian (mix of East, Southeast and Western Asians); C, Caucasian; GL, once-daily
insulin glargine; H, Hispanic; LM75/25= twice-daily insulin lispro mix 75/25 (LM75/25; 75% lispro protamine suspension, 25%
insulin lispro); O, other. *P,.01 vs C, ;P,.001 vs C
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when weight-adjusted, insulin dose was
lower for African patients and higher for
Asians. These findings could suggest

that insulin needs are less for African
patients due to greater TZD use and
more for Asians because of less TZD
use. Consistent with similar PPG levels

across racial/ethnic groups within the
LM75/25 arm, insulin doses were
similar across racial/ethnic groups with-
in the LM75/25 arm, with the excep-

tion of higher doses in Asians, which
could suggest adequate postprandial
coverage among a high-carbohydrate
consuming racial group. Collectively,

these findings differ slightly from the
posthoc analysis of pooled data from 11
multinational clinical trials by Davidson
and colleagues - there were no differ-

ences in insulin dose (total and weight-
adjusted) across racial/ethnic groups in
patients treated with basal insulin,
whereas weight-adjusted insulin dose

was higher for Asians and Latino/
Hispanics treated with LM75/25.3

Black and Hispanic patients dem-
onstrated similar HbA1c reduction with
LM75/25 as compared to Caucasians.
However, Asians showed consistently

lower HbA1c reduction with both
regimens and clearly had less individuals
achieving HbA1c ,7%.

Despite significant racial/ethnic dif-
ferences in endpoint HbA1c, there were

less marked differences in endpoint
plasma glucose profiles. At endpoint,

FPG levels were similar among the
groups in both arms, whereas PPG with
GL was lower for Black patients post-

breakfast and post-dinner which could
be attributable to a higher percentage of

patients using 3 OAMs including a
higher percentage of TZD/MET use.

With the exception of lower PPG post-
breakfast in Hispanic patients compared
with Caucasians, there were no differ-

ences in PPG across racial/ethnic groups
in the LM75/25 arm. The similar

HbA1c change with lower PPG levels
among Africans vs Caucasians with GL

treatment may be attributed to differ-
ences in background OAM use. The
greater HbA1c change along with lower

hypoglycemic rates in Hispanic patients
treated with LM75/25 may reflect

leaner body mass and greater adherence
to titration of insulin dose to reach

target PPG level goals. Still, less His-
panic patients reached HbA1c goal vs
Caucasians despite greater average

HbA1c reduction, a discordance that
would be explained by the significantly

higher baseline HbA1c level in this
group.

The reduced glucose-lowering effi-
cacy observed in Asians vs Caucasians

(higher endpoint HbA1c level; lower
HbA1c change), along with higher

weight-adjusted insulin dose in both
arms, less hypoglycemia with LM75/25
and lower HbA1c change to insulin

dose ratio, raise numerous questions
about the response to either basal or

premixed insulin in this population.
Asian populations have a higher per-

centage of body fat at lower BMIs
compared to Caucasians,17,18 and in-
creased insulin resistance.19 The greater

insulin requirements in Asians vs Cau-
casians in this study could be a result of

increased insulin resistance in this
population. Yet, glycemic improvement

was lower for Asians than Caucasians,
suggesting that other factors may have
impacted treatment response and man-

agement of hyperglycemia among Asians.
In the DURABLE trial, insulin dose

titration was protocol-driven with pro-
grammed weekly adjustments to reach

targeted FPG and PPG levels for the first
6 weeks, followed by 2-week intervals for
the next 6 weeks, and then adjusted every

3 months.4,5 Perhaps, the West Asians
(Indians), who were the major Asians in

this study, did not adjust appropriately or
were restricted in some way.

Table 4. Hypoglycemia at endpoint

Characteristic

GL LM75/25

C B A H O C B A H O

Overall hypoglycemia rated 23 6 1 21 6 4 15 6 2b 20 6 3 25 6 6 33 6 1 26 6 5 17 6 3b 22 6 3a 38 6 6
Nocturnal hypoglycemia rated 13 6 1 8 6 3 8 6 2 9 6 2 14 6 5 9 6 1 9 6 3 7 6 2 10 6 2 14 6 3
Overall severe

hypoglycemia rated .04 6 .01 .07 6 .04 .00 6 .02 .00 6 .03 .00 6 .06 .13 6 .06 .08 6 .22 .01 6 .13 .07 6 .14 .21 6 .26
Overall hypoglycemia

incidence, n(%) 535(80) 45(64)b 100(61)c 80(69)b 25(86) 560(86) 44(71)b 97(62)c 94(69)c 31(80)
Nocturnal hypoglycemia

incidence, n(%) 247(37) 18(26) 40(25)b 36(31) 10(35) 233(36) 15(24) 40(26)a 45(33) 15(39)
Overall severe hypoglycemia

incidence, n(%) 11(2) 1(1) 0(0) 0(0) 0(0) 14(2) 2(3) 1(1) 4(3) 1(3)

Data are presented as percentages or absolute LS mean 6 SE at endpoint unless otherwise indicated.
B, Black (African descent); A, Asian; C, Caucasian; GL, once-daily insulin glargine; H, Hispanic; LM75/25, twice-daily insulin lispro mix 75/25 (LM75/25; 75% lispro

protamine suspension, 25% insulin lispro); O, other.
For continuous variables, Ps are from pairwise comparisons of each racial/ethnic group to the Caucasian group using Dunnett’s test.
a P,.05.
b P,.01.
c P,.001.
d Events/patient/year.
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There are some limitations to the

present analysis. The DURABLE trial

was not specifically designed to assess

the effects of race/ethnicity on the

aforementioned efficacy and safety out-

comes and did not control for equal

enrollment of different racial/ethnic

groups. Furthermore despite racial ori-

gin, participants resided in multiple

countries thus it was not possible to

adequately control for the impact of

cultural factors, such as diet and

exercise, access to medical care, socio-

economic factors, and patient adherence

to medical regimens; nor can we make

any inference to environment.

The greatest limitation of this post-

hoc analysis may be the self-reporting of

race/ethnicity. The use of self-reported

race and ethnicity (SRE) in genetic and

epidemiologic studies is controversial.

Some researchers have called for elimi-

nation of SRE in favor of genetic testing

whereas some studies have found SRE

to be closely related to an individual’s

genetically estimated ancestry propor-

tions.20,21 Others have stated that while

SRE may be sufficient to predict the

continent or subcontinent on which an

individual’s ancestors were born, genetic

markers provide a finer genetic ancestry

measure capable of capturing more

subtle variation within ethnic groups.

Most investigators for large epidemio-

logic studies currently rely on a genetic

measure of an individual’s ancestral

background as a control variable against

confounding due to population stratifi-

cation and admixture in genetic associ-

ation tests instead of the SRE. A recent

study focused on the utility of SRE as a

control variable in genetic and epide-

miologic studies using data collected for

evaluation of heart function.22 This

group observed a high degree of agree-

ment between SRE and two genetic

based measures of ancestry computed

using genotyped ancestry informative

markers. They noted that the self-

reported Hispanic-Americans were by

far the most heterogeneous group

represented in this dataset and stated

the result is not surprising given the
current definition of the term Hispanic
which refers to a group of individuals
who are culturally and genetically quite
diverse. It is now well accepted that the
ancestry distribution of self-reported
Hispanics reflects, at different degrees,
the genetic contribution of the three
ancestral populations Africans, Europe-
ans and Native American.23

Despite these limitations, the DU-
RABLE trial does provide a large
number of measurements in patients
with T2D collected in a standardized
fashion, and thus the power to detect
differences between the racial/ethnic
groups was relatively robust.

In conclusion, this posthoc analysis
reveals significant differences in racial/
ethnic patterns at baseline; as well as
observed differences in efficacy and safety
outcomes among racial/ethnic groups in
the DURABLE trial of patients with
T2D initiating insulin. Further studies
are needed to examine the differences
and identify contributing factors, but
these results highlight the need to tailor
insulin treatment by race/ethnicity to
maximize efficacy and safety.
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