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ABSTRACT

Aims/Introduction: The present study was to compare the efficacy and safety of sub-
ject-driven and investigator-driven titration of biphasic insulin aspart 30 (BlAsp 30) twice
daily (BID).

Materials and Methods: In this 20-week, randomized, open-label, two-group parallel,
multicenter trial, Chinese patients with type 2 diabetes inadequately controlled by pre-
mixed/self-mixed human insulin were randomized 1:1 to subject-driven or investigator-
driven titration of BIAsp 30 BID, in combination with metformin and/or a-glucosidase
inhibitors. Dose adjustment was decided by patients in the subject-driven group after
training, and by investigators in the investigator-driven group.

Results: Eligible adults (n = 344) were randomized in the study. The estimated glycated
hemoglobin (HbA;o) reduction was 14.5 mmol/mol (1.33%) in the subject-driven group
and 143 mmol/mol (1.31%) in the investigator-driven group. Non-inferiority of subject-
titration vs investigator-titration in reducing HbA,. was confirmed, with estimated treat-
ment difference —0.26 mmol/mol (95% confidence interval —2.05, 1.53) (-0.02%, 95%
confidence interval —0.19, 0.14). Fasting plasma glucose, postprandial glucose increment
and self-measured plasma glucose were improved in both groups without statistically
significant differences. One severe hypoglycemic event was experienced by one subject
in each group. A similar rate of nocturnal hypoglycemia (events/patient-year) was
reported in the subject-driven (1.10) and investigator-driven (1.32) groups. There were 64.5
and 58.1% patients achieving HbA. <53.0 mmol/mol (7.0%), and 51.2 and 45.9% patients
achieving the HbA, target without confirmed hypoglycemia throughout the trial in the
subject-driven and investigator-driven groups, respectively.
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Conclusions: Subject-titration of BIAsp 30 BID was as efficacious and well-tolerated as
investigator-titration. The present study supported patients to self-titrate BlAsp 30 BID
under physicians’ supervision.

INTRODUCTION

The prevalence of diabetes in China has increasingly risen,
reaching an estimated 100 million adults diagnosed with diabe-
tes’. However, only about 40% of patients who received treat-
ment had their blood glucose under control in China’. A total
of 34% of patients with type 2 diabetes used insulin therapies
in China. For these patients, the mean glycated hemoglobin
(HbA,.) was just 8.21%, which is far from the HbA,. target of
53.0 mmol/mol (7%)°. A lack of regular dose adjustment for
insulin users could partially account for this poorly controlled
situation. Currently, most patients have their insulin dose
titrated according to physicians’ discretion, which is a time-
and cost-consuming process’. Not to mention, it certainly
becomes a challenge for the limited healthcare resources in
China. Along with the importance of self-management in dia-
betes being gradually realized, self-measured plasma glucose
(SMPG) and self-titration have been shown to be helpful in
lowering blood glucose and diabetes management for insulin
users, and recommended by several clinical guidelines®”. With
self-management including SMPG and self-titration, patients
might benefit physically and psychologically from improved
awareness of the disease and conditions, the process of making
informed decisions and the involvement of self-care®.

In China, approximately one-third of insulin using patients
take premixed insulin to control blood glucose™. Premixed
insulin analog, such as biphasic insulin aspart 30 (BIAsp 30),
has been shown to effectively improve blood glucose, has a bet-
ter control of postprandial glucose in the Chinese population
compared with human or basal insulin'®"' and is associated
with less total direct medical cost over 30 years (BIAsp 30 vs
human premixed insulin —79,628 CNY)'?. The improvement of
postprandial glucose, mainly attributed to the rapid-acting pro-
portion of BIAsp 30, is of particular importance in Chinese
people, in which a high proportion of postprandial hyperglyce-
mia has been reported'. Despite the method of self-titration
based on SMPG being well established in basal insulin users,
titration of premixed insulin has been generally considered
more complicated and less investigated®. In a study carried out
in Dutch patients with type 2 diabetes', all participants were
introduced to self-monitoring and self-titration of BIAsp 30,
and most of them were able to manage self-titration. However,
the non-randomized trial design limited the conclusion. The
approach of subject-driven titration was also applied in some
other trials, where BIAsp 30 was administered twice daily
(BID), such as INITIATEplus, 1-2-3 study and EuroMix
study'*'®. However, as none of these studies exclusively aimed

to compare patient-centered titration and investigator-driven
titration of BIAsp 30 BID, this issue, as of yet, remains elusive.

A randomized controlled trial was hence designed to com-
pare the efficacy and safety of BIAsp 30 BID between a sub-
ject-driven titration group and an investigator-driven titration
group in order to potentially provide an efficacious method of
patient empowerment, through patient-centred titration of
BIAsp 30 treatment.

MATERIALS AND METHODS

Trial Design and Participants

This was a 20-week, randomized, open-label, two-group paral-
lel, multicenter trial comparing the efficacy and safety of sub-
ject-driven titration and investigator-driven titration of BIAsp
30 BID in combination with oral antidiabetic drugs (OADs) in
patients with type 2 diabetes. An open-label trial design was
chosen, as blinding the randomized titration algorithm was not
possible. The trial protocol and consent form were approved by
independent ethics committees for each participating center.
Signed informed consent was obtained from each participant
before any trial-related activities. The trial was carried out
between 11 June 2012 and 31 January 2013 at 23 sites in
China, in accordance with the Declaration of Helsinki and
Guideline of Good Clinical Practice.

Men and women (age 18-65 years) with type 2 diabetes for
at least 12 months, HbA,. 53.0-80.3 mmol/mol (7.0-9.5%),
body mass index <35.0 kg/m” and currently treated with pre-
mixed/self-mixed human insulin (proportion of short-acting
insulin <30%) BID combined with metformin * o-glucosidase
inhibitor for at least 3 months were eligible for inclusion.
Patients treated with any insulin secretagogue, thiazolidinedione,
dipeptidyl peptidase IV inhibitors and glucagon-like peptide-1
receptor agonists within the past 3 months were excluded from
the trial. Other exclusion criteria included previous use of any
insulin other than those listed in inclusion criteria, previous use
of insulin intensification treatment more than 14 days, recur-
rent severe hypoglycemia or hypoglycemia unawareness, cardio-
vascular disease, impaired liver or renal function, pregnancy or
breast-feeding and mental incapacity. The trial was registered
with ClinicalTrial.gov number NCT01618214.

Randomization

At the randomization visit (visit 2), eligible patients were ran-
domized 1:1 to receive subject-driven or investigator-driven
titration of BIAsp 30 BID by a telephone or web-based ran-
domization system, Interactive Voice/Web Response System,
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with stratification of HbA,. (53-64 mmol/mol [7.0-8.0%] and
65-80 mmol/mol [8.1-9.5%], all inclusive) and OADs (metfor-
min monotherapy and metformin + a-glucosidase inhibitor).
BIAsp 30 (100 U/mL, 3 mL NovoMix® 30 Penfill®; Novo Nor-
disk A/S, Bagsvaerd, Denmark) was administered subcutane-
ously, BID (morning and evening right before meal), using
NovoPen® 4 (Novo Nordisk, Tianjin, China).

Treatment Administration and Titration

The treatment consisted of a 4-week training period and a 16-
week maintenance period. Patients discontinued their previous
treatment, and started BIAsp 30 BID (on a 1:1 basis from their
previous premixed/self-mixed human insulin) with OADs
unchanged at randomization. Training on Guidelines for Insu-
lin Education and Management'” was provided to all partici-
pants. Titration training on how to adjust the BIAsp 30 doses
based on SMPG including the titration algorithm and how to
adjust insulin dose to avoid hypoglycemia was exclusively pro-
vided to the subject-driven group in the training period.
Patients in the subject-driven group were then asked to adjust
BIAsp 30 doses themselves in the maintenance period. Patients
in the investigator-driven group adjusted BIAsp 30 doses only
according to the directions from an investigator.

A glucose meter (OneTouch® UltraVue®; LifeScan, Milpitas,
California, USA) was provided in the trial to measure blood
glucose and was automatically calibrated to present plasma glu-
cose values, generating SMPG values. SMPG was carried out
on three consecutive days weekly in the first 8 weeks of treat-
ment and then every 2 weeks in the last 12 weeks of treatment.
The titration of the BIAsp 30 dose at breakfast/dinner was
based on the lowest pre-dinner/breakfast SMPG value measured
from three preceding days, following the titration algorithm in
Table 1'®"°,

A detailed visit schedule is shown in Table 2. In the training
period (visit 2-6), there was one clinical visit and two phone
contacts scheduled for the subject-driven group after the ran-
domization visit, whereas there were two clinical visits and two
phone contacts for the investigator-driven group. These manda-
tory contacts were to assure the quality of the training. In the
maintenance period (visit 7-16), the subject-driven group had
two mandatory clinical visits (visit 10 and 12) before the final

Table 1 | Algorithm for titration of biphasic insulin aspart 30

Before breakfast/dinner SMPG Dose adjustment (U)

mmol/L mg/dL

<44 <80 -2
44-6.1 80-100 0
6.2-78 111-140 +2
79-10 141-180 +4
>10 >180 +6

SMPG, self-measured plasma glucose.
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visit, whereas the investigator-driven group had four mandatory
clinical visits (visit 8, 10, 12 and 14) before the final visit, and
were required to call the site in the week without a scheduled
on-site visit (visit 7, 9, 11, 13 and 15) if one of the doses had
been changed at the previous visit. Blood samples were drawn
to assess the HbA;. at the screening visit, visit 6, 10, 12, and
the final visit. HbA,. was analyzed by a central laboratory. Any
safety issues were reported and recorded at each clinical visit
and phone contact. Patients could call the site at any time, if
deemed necessary.

Trial End-Points

The primary end-point was the change from baseline in HbA .
after 20 weeks of treatment. Secondary end-points included the
percentages of patients achieving HbA;. <53.0 mmol/mol
(7.0%) after 20 weeks of treatment, the percentages of patients
achieving HbA;. <53.0 mmol/mol (7.0%) without severe +
minor hypoglycemic episodes during the last 12 weeks of treat-
ment, change from baseline in fasting plasma glucose (FPG)
after 20 weeks of treatment, prandial plasma glucose (PPG)
increment and eight-point SMPG profile after 20 weeks of
treatment.

As safety end-points, all adverse events (AEs), hypoglycemic
episodes, physical examinations, vital signs, laboratory assess-
ments and electrocardiograms were recorded, as well as changes
in bodyweight and total daily insulin dose. Plasma glucose
(PG) value <3.1 mmol/L (56 mg/dL) (regardless of symptoms)
was defined as minor hypoglycemia, whereas requiring third-
party assistance was defined as severe hypoglycemia, both of
which were included in confirmed hypoglycemia. Hypoglycemic
events that occurred between 00.01 and 05.59 h (both inclusive)
were classified as nocturnal.

The overall impact of diabetes treatment evaluated by
patients was assessed by the validated questionnaire, Treat-
ment-Related Impact Measures for Diabetes in Chinese (scale
0-100), including five domains: treatment burden, daily life,
diabetes management, compliance and psychological health.
The greater score represents less impact of diabetes treatment
on the patients®’.

Statistical Analysis

The sample size was determined using a f-statistic under the
assumption of a one-sided test of size 2.5% and a zero mean
treatment difference, with a standard deviation of 1.2% for
HbA,;.. Assuming that 15% of subjects were excluded from
the per-protocol analysis set, 338 randomized subjects were
required to achieve 80% power of non-inferiority. Statistical
analysis of HbA,, FPG, PPG increment, eight-point SMPG,
HbA,. responder and patient-reported outcomes was carried
out in all randomized patients (full analysis set). The last
observation carried forward was used to impute missing val-
ues, and applied for all efficacy end-points. Change in HbA,.
was analyzed using a linear mixed model, with treatment,
HDbA,. strata, previous OAD strata, interaction between HbA,.
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Visit no. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time of visit (weeks) =1 0 1 2 3 4 5 6 7 8 10 12 14 16 18 20
Subject-driven 0 0 P P p 0 p 0 p 0 p 0
Investigator-driven 0 0 p 0 p o) p o) p 0 pt 0 pt 0 pt 0

O, on-site visit; P, phone contact (subject must call the site); P*, phone contact (subject can call the site at any time, if deemed necessary by the
subject); P*, phone contact (subject must call the site if one of the doses has been changed at the previous visit. However, subjects can call the site

at any time if deemed necessary by the subjects).

strata and previous OAD strata as fixed factors, and baseline
HbA,. as covariates. The non-inferiority of subject-driven
compared with investigator-driven titration of BIAsp 30 in the
change of HbA,. could be confirmed with a non-inferiority
limit of 0.4%. Changes in other efficacy end-points were ana-
lyzed with a similar model used for the primary end-point.
The number of hypoglycemic episodes were analyzed in all
patients exposed to treatment (safety analysis set) using a neg-
ative binomial regression model. Post-hoc analysis included
percentages of patients achieving the HbA,. target without
confirmed hypoglycemic events throughout 20 weeks of treat-
ment and hypoglycemic episodes that occurred in patients
achieving the HbA,. target.

RESULTS

Of the 448 patients screened in the trial, 344 were eligible and
randomized into two groups, subject-titration (172) and investi-
gator-titration (172), all of which were exposed to treatment

(Figure 1). The baseline characteristics of the two groups were
comparable at screening (Table 3).

Efficacy

HbA,. (mean + standard deviation) decreased throughout the
20 weeks of treatment (Figure 2a), from 65.3 = 7.2 mmol/mol
(8.12 £ 0.65%) at baseline to 50.8 + 8.5 mmol/mol (6.80 +
0.78%) at the end of trial in the overall cohort. The estimated
mean changes in HbA,. (least squares mean + standard error)
were —14.5 + 0.7 mmol/mol (-1.33 £ 0.06%) for the subject-
driven group and —14.3 + 0.6 mmol/mol (-1.31 £ 0.06%) for
the investigator-driven group. The treatment difference
(subject-driven group vs investigator-driven group) was
—0.26 mmol/mol (95% confidence interval [CI] —2.05, 1.53)
(-0.02%, 95% CI —0.19, 0.14). Non-inferiority was therefore
achieved, which was further supported by per-protocol set
analysis, with the treatment difference of —0.07 mmol/mol
(95% CI —1.84, 1.70; —0.01%, 95% CI —0.17, 0.16).

| Subjects screened (n = 448) |

—>| Screening failure (n = 104)

| Randomized (n = 344) |

v
Subject-driven titration of
BIAsp30, BID (n = 172) (100%)
Exposed, n =172 (100%)

Withdrawn, n = 10 (5.8%)
Adverse event, n =3 (1.7%)
Ineffective therapy, n = 1 (0.6%)
Non-compliance with protocol, n =1 (0.6%)
Withdrawal criteria, n = 1 (0.6%)
Other,n =4 (2.3%)

Completed, n =162 (94.2%)

v
Investigator-driven titration of
BIAsp30, BID (n=172) (100%)
Exposed, n =172 (100%)

Withdrawn, n =13 (7.6%)
Adverse event, n =1 (0.6%)
Ineffective therapy, n = 1 (0.6%)
Non-compliance with protocol, n =4 (2.3%)
Withdrawal criteria, n = 2 (1.2%)
Other, n =5 (2.9%)

Completed, n =159 (92.4%)

Full Analysis Set, n =172 (100%)
Per Protocol Analysis Set, n = 165 (95.9%)
Safety Analysis Set, n = 172 (100%)

Full Analysis Set, n = 172 (100%)
Per Protocol Analysis Set, n = 167 (97.1%)
Safety Analysis Set, n =172 (100%)

Figure 1 | Subjects’ disposition.
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Table 3 | Baseline characteristics of patients in the full analysis set The  estimated mean changes of FPG  were
—1.36 £ 0.15 mmol/L and -1.38 + 0.15 mmol/L for the sub-
ject-driven group and investigator-driven group, respectively,

Subject-driven  Investigator-driven  Total

n 172 172 344 with a difference of 0.02 mmol/L (95% CI -0.40, 0.43;
Male 93 (54.1%) 71 (41.3%) 164 (47.7%) P = 0.94; Figure 2b). The estimated mean change of PPG
Age (years) 548 (7.3) 534 (75) 541 (74) increment (average of three meals of a day) were —0.91 + 0.13
Diabetes 105 (62) 106 (62) 106 (62)

and —0.93 + 0.13 mmol/L for the subject-driven group and

B&Triﬂon z(years) investigator-driven group, respectively, with a difference of
(kg/m?) 2863 25560 266D 0,02 mmol/L (95% CI 035, 0.39; P = 0.9; Figure 20).
Previous OAD . . . .
treatment Treatment with BIAsp 30 for 20 weeks improved eight-point
Metformin 142 (826) 142 (826) 284 (826) SMPG proﬁles. in both the subject-driven and investigator-dri-
monotherapy ven groups (Figure 2d). Blood glucose levels were reduced at
Metformin 30 (174) 30 (17.4) 60 (174) all eight time-points in both groups, compared with baseline.
+ o-glucosidase The most substantial decreases in the SMPG profiles were
inhibitor observed at 120 min after breakfast (PG reduction 2.90 * 4.34

and 3.18 + 3.81 mmol/L in the subject-driven and investigator-
driven groups, respectively). For eight-point SMPG profiles at
the end of treatment, overall parallelism between the two
groups was confirmed with a P-value of 0.46.

Data are shown as n (percentages %) for sex and previous oral antidia-
betic drug (OAD) treatment, and mean (standard deviation) for age,
diabetes duration and body mass index (BMI).

(@ 70 1 ®) o Baseline © o Baseline
655 (8.14) m End of treatment m End of treatment
] T 9.5 1 3.0 2.82
> 650 (8.10 59.8 (7.62) Investigator-driven 0904 883 : < 55
£ o0 560 (7.27) 85 g
2 o 595 (7.60) T 542(7.11) % ' £ 201 178 183 1.81
8.0 1 =
£ 55.8 (7.26) 51.0 (6.82) g 7.56 7.57 757 % 15
<ﬁ 50 54.1(7.10) £ 754 =
< 50/ o o ]
£ . dSQ6 (6.78) g 0] S 1.0
] ubject-driven =
45 1 J 654 éi? 05 -
OT v v v v " OL 0.0
=1 4 8 12 20 Subject- Investigator-  Total Subject- Investigator-  Total
Time (Weeks) driven driven driven driven
0O HbA, . < 53.0 mmol/mol (7.0%)
HbA, . < 53.0 mmol/mol (7.0%) without
(d) ” (e) 100 hypoglycemia (last 12 weeks)
90 m HbA, < 53.0 mmol/mol (7.0%) without
12 1 hypoglycemia (20 weeks)
= 80 1
o
10 1 = j
: g 701 645 . 613
- v 604 :
8 1 ¢ 529517 50.6
v
=] 61 § 40 A
g 4 & 301
é 20 1
21 10 1
0 . r . . . . T 3 0 T .
BB B120 BL L120 BD D120 BED 3:.00 AM Subject-driven  Investigator-driven Total

Figure 2 | Efficacy end-points from baseline to the end of treatment. Changes of mean levels of (a) glycated hemoglobin (HbA;J), (b) fasting
plasma glucose (FPG) and (c) postprandial glucose (PPG) increment with (d) last observation carried forward (full analysis set). (D) Eight-point self-
measured plasma glucose profile at week 0 and week 20 with last observation carried forward (full analysis set); data are shown as mmol/mol (%)
for HbA.. (e) Percentages of patients achieving the HbA,. target of <7% at week 20, achieving HbA,. targets without confirmed hypoglycemic
events in the last 12 months or throughout the trial (20 weeks; last observation carried forward, full analysis set). Triangle with solid line, subject-
driven group; circle with dash line, investigator-driven group. B120, 120 min after breakfast; BB, before breakfast; BD, before dinner; BED, at bedtime;
BL, before lunch; D120, 120 min after dinner; L120, 120 min after lunch.
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At the end of treatment, patients achieving HbA,.
<53.0 mmol/mol (7.0%) were comparable in the subject-driven
group (64.5%) and in the investigator-driven group (58.1%), with
no significant difference (P = 0.27). The similarity was also
shown for the percentages of patients achieving HbA,. target
without confirmed hypoglycemia throughout the trial (51.2% for
the subject-driven group and 45.9% for the investigator-driven
group, P = 0.23; Figure 2e). Likewise, similar percentages of
HbA,. responders without confirmed hypoglycemia in the last
12 weeks were reported in the two groups (Figure 2e).

Safety

During the trial, AEs were reported by 19.8 and 30.8% of
patients in the subject-driven and investigator-driven group,
respectively, with the most frequently reported AE being infec-
tions and infestations (in total reported by 13.4% of patients).
The majority of AEs were mild in severity. A total of four
patients withdrew from the trial as a result of AEs (three in the
subject-driven group and one in the investigator-driven group).
All reported treatment-emergent serious AEs (four events
reported by four patients in the subject-driven group and eight
events reported by seven patients in the investigator-driven
group) were assessed as unlikely to be related to the trial prod-
uct. No deaths were reported.

In general, the rates of confirmed hypoglycemia were compa-
rable in the subject-driven group (1.71 events/patient-year) and
in the investigator-driven group (1.68 events/patient-year), with
a P-value of 0.98. Severe hypoglycemic events were experienced
by one patient (0.6%, 1 event) in the subject-driven group and
one patient (0.6%, 1 event) in the investigator-driven group
(Table 4). No severe nocturnal hypoglycemia was reported in
any of the groups, whereas six and 17 minor nocturnal events
were recorded in the subject-driven and investigator-driven
groups, respectively. Among patients achieving the HbA . target
of <53.0 mmol/mol (7.0%), one episode of severe hypoglycemia
was reported in each group (Table 4). The incidences of minor
or nocturnal hypoglycemia were not more frequently reported
by the HbA,  responders, but rather remained similar, when

Table 4 | Summary of treatment-emergent hypoglycemic episodes

Subject-driven Investigator-driven Total

n 172 172 344
Severe 06/002 06/002 06/0.02
Minor 22.1/1.70 23.8/1.66 23.0/168
Nocturnal 233/1.10 209/1.32 221121
Patient achieving HbA;. <53.0 mmol/mol (7.0%)

n 1 100 21
Severe 09/002 1.0/003 09/0.02
Minor 216/143 21.0/091 213/1.18
Nocturnal 20.7/1.12 16.0/0.78 185/0.96

Data are shown as percentages of patients having events (%)/rate
(events/patient-year).

http://onlinelibrary.wiley.com/journal/jdi

compared with those in all patients in the safety analysis set of
each group.

Bodyweight was slightly increased without statistical differ-
ence between the two groups (Table 5). The increases of insulin
dose were similar between the two groups (Table 5).

Patient-Reported Outcomes and Healthcare Resource
Utilization

Overall patient evaluation of diabetes treatment was improved
(Table 5). There was no statistically significant difference in
total ratings between the groups, with estimated mean changes
of 6.82 + 0.84 and 7.41 £ 0.84 for the subject-driven and inves-
tigator-driven groups, respectively, and the difference being
—0.59 (95% CI —2.92, 1.74; P = 0.62). No statistically significant
differences were observed in the ratings for each of the five
subscales either.

Compared with the investigator-driven group, patients in the
subjects-driven group had fewer visits to the clinic, as defined
by the protocol, and similar numbers of telephone consultations
and additional contacts that were not mandatory per protocol
(Table 6).

Table 5 | Change in bodyweight, insulin dose and patient report
outcomes

Subject-driven  Investigator-driven

Bodyweight (kg)

Baseline

Week 20
Treatment difference at week 20
Insulin dose (U/kg)

703 £ 113 695 £ 116
720+ 114 711 £ 118
008 (95% Cl 051, 067), P = 0.79

Week 1 052+ 017 056 +£ 0.18
Week 20 081+ 030 082 £ 027
Patient report outcomes
Total score
Week 0 627+ 113 640 = 129
Week 20 700 £ 115 712 £ 124
Treatment difference at week 20 —059 (95% Cl —2.92, 1.74), P = 062
Subscales
Treatment burden
Week 0 509 £ 141 522 + 168
Week 20 575+t 157 592 £ 167
Daily life
Week 0 699 + 157 702 £ 188
Week 20 752 £ 162 757 £ 162
Diabetes management
Week 0 459 + 124 494 + 184
Week 20 560 £ 152 593 £ 172
Compliance
Week 0 678+ 173 683 + 16.7
Week 20 751 £ 154 765 £ 177
Psychological health
Week 0 760 £ 171 763+ 178
Week 20 827 £ 148 823 + 144

Data are shown as mean * standard deviation. Cl, confidence interval.
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Table 6 | Healthcare resource utilization

Subject-driven Investigator-driven

No. patients 172 172
Contact by reason
Mandatory 172 (1000), 1350, 040 172 (1000), 1852, 0.55
Additional 149 (86.6), 644, 0.19 166 (96.5), 695, 021
Contact by type
Telephone 172 (1000), 973, 029 171 (994), 1023, 030

Visit to the clinic 172 (1000), 1021, 0.30 172 (100.0), 1524, 045

Number of patients (percentage of patients), number of contacts, mean
number of contacts per patient week.

DISCUSSION

The present study showed that, after switching human insulin
to BIAsp 30 BID, subject-driven titration was non-inferior to
investigator-driven titration in reducing HbA;. The improve-
ment of FPG, PPG increment, and eight-point SMPG profile
and hypoglycemic incidences were all similar in both groups.
This was to our knowledge the first head-to-head comparison
with patient-titration and investigator-titration of a premixed
formulation BIAsp 30 BID in a Chinese population, providing
direct evidence showing that patient-titration of BIAsp 30 BID
is as effective and well tolerated as investigator-titration. This
trial gave an example that can be followed in clinical practice;
that is, after adequate training (including titration algorithm,
note of hypoglycemia and how to handle it), patients could be
able to self-adjust the premixed insulin doses with similar effi-
cacy and safety profiles as upon investigator’s discretion. These
data are important for both patients who are insufficiently
involved in self-management of their conditions and caregivers
who are considering empowering patients.

A notable decrease of HbA;. (14.5 mmol/mol [1.33%]) was
observed in the subject-driven titration group in the current
trial. As a result of the improved glycemic control, 64.5%
patients in subject-driven group met the HbA,, target. Effective
glycemic control was also reported in other trials where dose
adjustment of BIAsp 30 BID was self-decided by patients'®'°.
The reduction of HbA,;. was 1.4-2.5% in those trials, which
was similar to that reported in the present study. The positive
effect with reduced HbA . levels in these trials explicitly showed
that patient titration of BIAsp 30 BID was feasible. The present
study has further shown that subject-driven titration of
BIAsp30 BID was non-inferior to investigator-driven titration
in reducing HbA,, suggesting a possibility to empower patients
to self-titration without compromising the effectiveness. Once
weekly or every 2 weeks titration of BIAsp30 was applied in
the present trial with proven efficacy, in line with the recom-
mendation in a practical guidance, and can be translated into
clinical practice'®.

Several investigations have suggested that intensive glycemic
control was associated with a higher risk of hypoglycemia®>*.
The concerns for hypoglycemia could be a barrier when
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optimizing insulin dose, resulting in disappointing glycemic
control®. It was valuable in this trial to see that the HbA,. tar-
get of <53.0 mmol/mol (7.0%) was not achieved at the
expense of increased risk of hypoglycemia in the investigator-
driven group, and particularly, in the subject-driven group as
well. The incidences of severe and nocturnal hypoglycemia
were similar to those reported in HbA, . responders in the
subject-driven group. Most patients who met the HbA,. target
experienced no hypoglycemic events throughout the trial (79%
in both groups). This showed that titration of insulin dose to
achieve HbA,. target was not accompanied with increased risk
of hypoglycemia. No obvious differences regarding safety issues
were observed between the two groups, suggesting that
empowering patients to self-titration did not raise additional
safety concerns.

Without major safety concerns, the total daily insulin dose
was uptitrated from 0.5 to 0.8 U/kg as the final dose. This
insulin dose was in line with the Initiation of Insulin to Reach
Alc Target study (INITIATE Study) and Yang’s trial*>*°. The
two groups ended with similar doses, suggesting that patients
successfully managed the dose titration themselves after train-
ing, and adjusted insulin dose as required to achieve good con-
trol of blood glucose.

Empowering patients to self-titration allows treatment to be
adjusted in a timely manner along with change of lifestyle,
meanwhile it might improve treatment adherence and glycemic
control”’. As shown by the present study, patient-titration was
associated with improved treatment satisfaction. It is interesting
to note that diabetes management and compliance were the
most improved two subscales in Treatment-Related Impact
Measures for Diabetes evaluation. Considering the limited
healthcare resources in China, the present study might be
important. It was not surprising to see lower mandatory con-
tact numbers and rates according to the protocol. Nevertheless,
it was noticed that no more additional contacts were called for
in the subject-driven group, showing that patients were capable
of making decisions and self-managing their disease. To be
noted is that the titration was successfully managed by the
patients in the subject-driven group after they gained sufficient
training. The training in the present trial played a role in effec-
tive dose adjustment in the subject-driven group.

The trial participants are representative of the general popu-
lation using premixed insulin in China. However, caution needs
to be taken when considering applying self-titration in elderly
patients, who might not be willing or able to learn and comply
with the titration algorithm. There were some limitations to
this trial. It was necessary to include some mandatory contacts
in the trial design, in order to make necessary assessments
(such as HbA;.) and record safety information (such as hypo-
glycemia) in both the subject-driven and investigator-driven
groups. These contacts, even without providing any advice
regarding titration, might add bias to the result of the subject-
driven group. Furthermore, the present study focused on
patients who were experienced with insulin treatment using
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insulin BID. Further study needs to be carried out to investigate
whether self-titration by patients can be similarly well tolerated
and effective among insulin-naive patients.

In conclusion, the present study showed that subject-driven
titration of BIAsp30 BID was as effective and well tolerated as
investigator-driven titration under physicians’ supervision,
shedding light on the possibility of patient empowerment to a
premix formulation of insulin administration twice daily.
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