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Abstract

Aims To investigate whether the benefits of switching to insulin degludec observed in the European retrospective chart
review study EU-TREAT were dependent on the previous basal insulin used.

Methods People with Type 1 or Type 2 diabetes were switched to insulin degludec from other basal insulins >6 months
before data collection. Participants were stratified into three groups based on their previous basal insulin: insulin glargine
100 units/ml (Type 1: #=888; Type 2: #=259); insulin detemir (Type 1: n=726; Type 2: n=415); and neutral protamine
Hagedorn (Type 1: n=53; Type 2: n=95). Their glycaemic control and hypoglycaemia incidence at 6 and 12 months post-
switch vs pre-switch was then evaluated.

Results Significant HbA . reductions were achieved in all previous basal insulin groups for participants with Type 1
diabetes [insulin glargine 100 units/ml: —2.08 mmol/mol (—0.19%); insulin detemir: —2.40 mmol/mol (—0.22%)] and
those with Type 2 diabetes [insulin glargine 100 units/ml: —5.90 mmol/mol (-0.54%); insulin detemir: —6.01 mmol/mol
(—0.55%); neutral protamine Hagedorn: —2.73 mmol/mol (—0.25%)] at 6 months, except for the relatively small
neutral protamine Hagedorn group in those with Type 1 diabetes [—1.75 mmol/mol (—0.16%)], where statistical
significance was not reached. At 6 months in the Type 1 diabetes group, switching to insulin degludec from insulin
glargine 100 units/ml resulted in significantly lower hypoglycaemia rates across all hypoglycaemia categories; for the
insulin detemir group, this significance was also observed for severe and nocturnal non-severe hypoglycaemia, while the
low number of people in the neutral protamine Hagedorn group resulted in nonsignificant reductions in hypoglycaemia
rates. At 6 months in the people with Type 2 diabetes, switching to insulin degludec resulted in significantly lower rates
of hypoglycaemia across all categories for all groups. Similar outcomes were observed at 12 months.

Conclusions Switching to insulin degludec from other basal insulins can improve glycaemic control and/or reduce
hypoglycaemia risk in people with diabetes (although there was a nonsignificant reduction in HbA . and hypoglycaemia
rates for the neutral protamine Hagedorn group in Type 1 diabetes) under routine care.
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(Clinical trials registry no.: NCT02662114) Insulin treatment is the most efficacious therapy option for
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reducing HbA . levels in people with diabetes; however,
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What’s new?

e The EU-TREAT study previously demonstrated that
switching to insulin degludec from other basal insulins
improved glycaemic control and significantly lowered
the risk of hypoglycaemia in people with Type 1 or
Type 2 diabetes.

e In the present study, people from EU-TREAT were
stratified into three groups, based on type of previous
basal insulin used.

* Results showed that people who switched to insulin
degludec from glargine U100 or detemir benefitted from
improved glycaemic control and a lowered risk of
hypoglycaemia at lower or similar insulin doses.

e This study indicates that insulin degludec can offer
improved glycaemic control and reduced hypogly-
caemia risk, irrespective of previous basal insulin
therapy.

increased risk of hypoglycaemia [1], which has therefore
been a barrier to insulin initiation and intensification [2].
Insulin products that carry a relatively reduced risk of
hypoglycaemia without sacrificing glycaemic control are
therefore desirable [2,3].

Insulin degludec (degludec) is a basal insulin with a
duration of action exceeding 42 h at clinically relevant
doses and a lower day-to-day variability in blood glucose-
lowering profile, compared with insulin glargine 100 units/
mL (glargine U100) and insulin glargine 300 units/mL
(glargine U300) [4-6]. Randomized controlled trials in
adults have indicated that degludec is associated with a
reduced risk of hypoglycaemia compared with other long-
acting insulin analogues at equivalent levels of glycaemic
control [7-11].

In addition, a real-world study, the European, multicentre,
retrospective, non-interventional chart review study [Euro-
pean Tresiba Audit (EU-TREAT); NCT02662114, n=2550],
has evaluated the clinical effectiveness of switching to
degludec in insulin-treated adults with Type 1 (#=1717) or
Type 2 diabetes (#=833) under routine clinical care [12]. The
study showed that switching to degludec from other basal
insulins improved glycaemic control and significantly
reduced the risk of hypoglycaemia with lower or similar
insulin dose requirements [12]. It is not known, however,
whether switching to degludec from different previous basal
insulins produces heterogeneous responses with regard to
glycaemic control and risk of hypoglycaemia. It is therefore
of interest to stratify participants from EU-TREAT, based on
the type of previous basal insulin received, to investigate
whether the observed clinical benefits of switching to
degludec are dependent on the type of previous basal insulin
therapy in people with Type 1 or Type 2 diabetes.

© 2019 The Authors.
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EU-TREAT study overview

The present secondary analysis used data from EU-TREAT, a
European, multicentre, retrospective, non-interventional
chart review study. EU-TREAT investigated the clinical
effectiveness of switching to degludec (100 units/mL or 200
units/mL; Novo Nordisk, Bagsverd, Denmark) + prandial
insulin from any basal insulin, in insulin-treated adults with
either Type 1 or Type 2 diabetes (+ oral antidiabetic drugs in
Type 2 diabetes), under conditions that reflected routine
clinical care in multiple centres across Europe. Previous basal
insulin regimens included glargine U100, insulin detemir
(IDet), neutral protamine Hagedorn (NPH), glargine U300
and other basal insulins. Baseline was defined as the most
recent recording during the 3-month period prior to degludec
initiation. Outcome data, for both pre- and post-switch, were
collected at 6+3 and 1243 months during the periods before
and after the switch. The source data were monitored
monthly off-site; participants’ chart data, taken from partic-
ipants’ records, were entered in the electronic data capture
system. The ad hoc site management calls and/or e-mails
were in place, dependent on site issues and follow-up
activities. On-site monitoring visits at selected sites were
also in place if required and approved by the sponsor and
project manager. The detailed study design and methodology
for EU-TREAT have been described previously [12].

A list of the study sites was identified by Novo Nordisk
local affiliates. From this list, a number of study sites were
randomly selected by the Contract Research Organisation
(ICON plc, Dublin, Ireland), which subsequently sent the
blinded questionnaires to the study sites to confirm their
interest and eligibility. Confirmed investigators invited eligi-
ble participants in a consecutive manner to participate and
sign the study consent form.

The inclusion criteria specified people (aged >18 years at the
time of degludec initiation) with Type 1 or Type 2 diabetes,
treated with insulin for >12 months, switched to degludec [+
prandial insulin (+oral antidiabetic drugs in Type 2 diabetes)]
from any other basal insulin (£ prandial insulin [+oral
antidiabetic drugs in Type 2 diabetes]) at least 6 months prior
to data collection, and treated with basal insulin for at least 6
months before switching. The following exclusion criteria
were applied: previous participation in this study, or a diabetes
clinical trial, or receipt of any investigational medicinal
product up to 12 months before or any time after the initiation
of degludec; current participation in another non-interven-
tional study on degludec; people with diabetes treated by
continuous subcutaneous insulin infusion or premixed insulin
in the 6 months prior to receiving degludec.

The primary outcome was change in HbA,. after 6
months, compared with the last value on previous basal
insulin before switch. Other outcomes included change in
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HbA,. at 12 months, rates of overall, overall non-severe,
severe and nocturnal non-severe hypoglycaemic events, and
changes in total, basal and prandial insulin dose, 6 and 12
months post- vs pre-switch. Six-month data were available
for all people with diabetes included in this study; 12-
month data were available for 76% of those with Type 1
diabetes and 72% of those with Type 2 diabetes. Overall
hypoglycaemic events were those recorded by the physician/
nurse in the participants’ charts. Severe hypoglycaemia was
defined as an episode requiring the assistance of another
person to actively administer carbohydrate, glucagon or
other corrective actions. Overall non-severe hypoglycaemia
included any non-severe hypoglycaemic events. Nocturnal
non-severe hypoglycaemia was defined as any non-severe
event in which the words ‘nocturnal’ or ‘night’ (or their
equivalent in the local language) were present in the
participants’ records.

The study protocols were approved according to local
regulations by appropriate health authorities and by institu-
tional review boards at all participating institutions, and
conducted in accordance with the Declaration of Helsinki
[13]. Written informed consent from all participants was
obtained before enrolment.

Post hoc analysis

In the present study, people with diabetes from the EU-
TREAT study were stratified into three groups, glargine
U100, IDet and NPH, based on their type of previous basal
insulin before switching to degludec, as these groups
included a sufficient number of participants for statistical
analyses. Participants treated with other insulins (Type 1
diabetes: #=27; Type 2 diabetes: n=39) [12] or with missing
data on previous basal insulins (Type 1 diabetes: 7=23; Type
2 diabetes: #=25) [12] before switching to degludec were
excluded from the present study. The clinical outcomes
described above are reported in the present study.

Statistical analyses

Baseline characteristics and demographics are reported using
descriptive statistics, with mean (sp) or percentage as
appropriate.

Change in HbA ., and ratios of total, basal and prandial
insulin doses (log[dose]) at 6 and 12 months post-switch vs
pre-switch were analysed using a multivariate analysis of
covariance, adjusting for age, BMI, gender, diabetes dura-
tion, duration of insulin therapy and type of basal injections.
The normality of residuals for the primary endpoint was
assessed to confirm that the used model was satisfactory with
regard to model fit.

The number and rates of hypoglycaemic events were
analysed using a negative binomial regression estimator
including a variable to capture differential exposure across
participants and a variable to capture the effects of post- vs
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pre-switch. The paired data were addressed by controlling
for subjects (REPEATED statement in SAS GENMOD)
[14] and estimates, adjusted using general estimating
equations, were provided. Comparisons of hypoglycaemic
event rates were based on similar time frames, i.e. 0 to +6
vs —6 to 0 months, or 0 to +12 vs —12 to 0 months post-
and pre-switch, respectively. All analyses included partici-
pants with relevant data at both the pre- and post-switch
time points. In addition, the effect of previous basal insulin
type on the 6-month comparisons in overall hypoglycaemia
was tested using the Wald test. Because of the low number
of participants, the Wald test could not be performed for
the NPH group; therefore, for the present analysis, the
previous insulin type, IDet or glargine U100, was included
as covariate in the model. The threshold for significance
was P<0.05.

Baseline characteristics

Baseline characteristics of stratified groups with Type 1
diabetes (overall, #n=1717; glargine U100, 7=888; IDet,
n=726; NPH, n=53) or Type 2 diabetes (overall, #n=833;
glargine U100, n=259; IDet, n=415; NPH, »=95) are
presented in Table 1.

Comparisons of investigated outcomes 6 and 12 months
post-switch vs pre-switch

Glycaemic control

In the Type 1 diabetes group, participants switching to
degludec from glargine U100 or IDet benefitted from a
significant reduction in HbA;. at both 6 and 12 months
(Fig. 1a); the HbA;. reduction in people switching to
degludec from NPH was not significant at either 6 or 12
months (Fig. 1a). In the Type 2 diabetes group, there was a
significant reduction in HbA;. at both 6 and 12 months,
irrespective of previous basal insulins (Fig. 1b).

Hypoglycaemia

In Type 1 diabetes, switching to degludec from glargine
U100 resulted in significantly lower rates of hypoglycaemia
across all categories, at both 6 and 12 months post-switch vs
pre-switch (Fig. 2a). Switching to degludec from IDet
resulted in numerically, but not statistically significantly,
lower rates of overall and overall non-severe hypoglycaemia,
and significantly lower rates of severe and nocturnal non-
severe hypoglycaemia, at both 6 and 12 months post-switch
vs pre-switch (Fig. 2a). Switching to degludec from NPH
resulted in numerically, but not statistically significantly,
lower rates of overall and overall non-severe hypoglycaemia
at both 6 and 12 months, and a significantly lower rate of
nocturnal non-severe hypoglycaemia at 12 months post-
switch vs pre-switch (Fig. 2a).

© 2019 The Authors.
Diabetic Medicine published by John Wiley & Sons Ltd on behalf of Diabetes UK



DIABETICMedicine

Research article

‘paInsesw Jou ‘pare[noe), “Asnotadrd paysiqnd 0N, "PIILIS ISIMIIYIO SSI[UN (S) ULIW IIE SIN[EA
‘uropadeq ourwelord [ennau ‘HIN STWLIP UInsul 19y {Twysiun 001 auidre[d urnsur ‘o[ 2uISIe[D)

s1eak $< Sa3qeElp jo uonelnp

612) 665 (Tes) 6L (§°2L) 10€ (£7€9) §91 - - - - isa1oqerp g 2d4 ], 104
s1894 ¢T< S9I9qEIP JO UOLEIND
- - - - Lr29) 1201 (T'6¥) 9t (£'89) LLY (0°T9) Tvs 15939 e1p [ 2dA], 104
uenisAyd aya £q pasdpnl se
(sasuodsar onewoine pairedu
Jo £103s1Y]) ssauaremeun
Ae2) 19 (€9 s (€'9) Tc (T°eT) ¥¢€ .6781) ste (#'92) ¥1 (9'81) s€1 (9°61) ¥LT woydwids drwaedd[SodAH
QInjrey
A0vT) 21T (0°07) 61 (scr) s (L¥1) 8€ .(8°5) 66 (61) 1 (6°2) LS (+'+) 6€ [EUST IUOIYD 3IBISPOIN
TB24 IS 9Y)
UIyIrm Juaad orwaed£[3odLy
s 1t - (T1) s (8°5) ST Js01) 181 (+'6) § (+'6) 89 (8°1T) SOT 919495 < padudLadxy
(%) # ‘uorraId erwoed4[30dAY 919A3s 10§ MSII JB, [ JO 9OUISII]
s1eaA Juounean
(€9) L6 (89) s'T1 (€9) 66 (6'5) §°8 (se1) TIT (6'11) 6'91 (Ter) €7t (9°€T) 9°0¢ urnsut jo uonem(
(T°8) 21 (T°2) 081 (+'8) 6°LT (T8) L9T (§°€T1) 8°1¢ (8°TT) §°LT (€€1) 6°CC (S€T) 1°1¢ s1eaf ‘so39qeIp Jo uonEIN(
$939qEIp JO AI03ISIH
(S°6) 6L (To)e (8°01) S¥ (s1) ¥ (€%) ¥L (0°0) 0 (T$) 8¢ (To)1r Suissiuyumowyun
(T'87) ¥€T (T°2k) oF (8°0¢€) 81 (8:07) +§ (8°S¥) 982 (T+9) v (T'vL) 8€S (£'T2) T0T a10ur 10 £[rep DM,
(#'29) 0Ts (8°59) €5 (€'89) Tve (9°££) 10T (6'6¥) LS8 (875¢€) 61 (£°02) 0ST (092) §£9 Arep 22uQ
(%) u ‘suondafur [eseq jo Louanbargy
(S¥L) 179 (8°92) €L (€°2L) 1T€ (TvL) T61 (9°86) €691 (0°00T) €S (0001) 9L (6°66) L88 [erpueid + [eseq
(#'T0) LST (TeD e (L'T0) v6 (6°§T) L9 (o) 1 (0°0) 0 (0°0) 0 (o) 1 £uo [eseq
(%) # ‘uonentur dopny3ap urnsur 210§oq urmsur jo 3dAJ,
(+'+S) 6'8L1 (L6L) SHIT (9°18) THLY ($°L¥) 0'TLT (9°89) #°€91 (L'¥S) ¥'0¥T (0°29) 9°£91 (9°6S) €191 [p/3w ‘asoon[8 ewseld Sunseyq
il
(0°€) 66 (t'v) 611 (60 L6 (97) $°6 (8€) 16 (0°€) 82 (L€) €6 (€¢) 68 flowrwt “9s0on3 ewsed Sunse,
1) +'8 (1) €8 1) +'8 1) +'8 (€1 o8 (€108 (€1 o8 (TDos % 'VqH
(ST) 89 (T1) L9 (ST) 89 (ST) 89 (1) 9 (1) 9 (1) 9 (€1) ¥9 JJowyjowwr “hyqp
(€9) 9¢¢ (TL) 8°5¢ (079) 8°¢¢ (1°9) 1Ce J81) €9T (€79) 9Lt (6%) 9°9¢ (9%) 6'ST /3 TING
(0'12) TL6 (6'T2) €'€0T (#'02) L'L6 (9°07) T'¢6 (#'91) ¥°LL (£°£1) 818 (#'91) 882 (€791) 8°SL 3 WySoM
9LSIH'TY 8'SS/T Y ¥°95/9°¢Y $°65/S°0% €YS/IL'SY 6°0S/T°6% €YS/IL'SY 0°SS/0°St % ‘OTew/o[ewd]
s°01) 9v9 (1°01) 759 (S°01) 1°59 (9°01) 67€9 A9 ST) 2Ly (¢¢1) 0Ly (6°ST) €'6¥ (b°ST) $°9% s1eaf 93y
€€8 S6 SIY 65T LTLT €S 9L 888 u 99s sish[eu [[ng
[c1] 1resea0 HIN A1 0010 durdie[D [c1] Tesea0 HIN A1 0010 durdie[D OTSTINIBILYD duT[asEq

sa19qeIp 7 adA ],

sa19qeIp T adA ],

urnsur [eseq snoiadxd I19y3 03 SUIPIOIdE PaYNIEIIS ‘SUINSUI [BSB] IIYI0 WOI 9pN[3p 03 paydIms oym 9[doad Jo sonsiIaldeIeyd aurpseq

© 2019 The Authors.

871

Diabetic Medicine published by John Wiley & Sons Ltd on behalf of Diabetes UK



DIABETICMedicine

(a) Type 1 diabetes +e4 6 months post-switch

ro4 12 months post-switch
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FIGURE 1 Change in HbA;. (%) in people with (a) Type 1 or (b) Type 2 diabetes who switched to degludec from other basal insulins at 6 and 12
months: post-switch vs pre-switch. *Calculated, not measured. TP<0.05. Data for the overall population were published in the primary manuscript
[12]; all changes were from baseline. Glargine U100, insulin glargine 100 units/mL; IDet, insulin detemir; 7, number of participants; NPH, neutral
protamine Hagedorn.

In Type 2 diabetes, switching to degludec from glargine comparisons were possible (Fig. 2b). People with Type 2
U100 resulted in significantly lower rates of hypoglycaemia diabetes switching to degludec from IDet benefitted from
across all categories at 6 months post-switch vs pre-switch significantly lower rates of overall, overall non-severe and
(Fig. 2b); similar results were observed at 12 months, where nocturnal non-severe hypoglycaemia at 6 months (Fig. 2b);
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+e4 6 months post-switch
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+od4 12 months post-switch

Glargine U100
w| 0.73%[0.63;0.85] 0.76* [0.66; 0.89] 0.57* [0.44; 0.73] - 0.16*[0.09; 0.27]
(n=541) (n=524) (n=517) (n=614)
pi| 0.68*[0.57;0.82] 0.70* [0.58; 0.84] 0.53*[0.38; 0.73] o 0.17*[0.09; 0.33]
(n=282) (n=273) (n=267) (n=317)
IDet
lo§ 0.86[0.68; 1.08] 0.87 [0.69; 1.10] 0.53*[0.33; 0.84] —o— 0.17* [0.08; 0.33]
(n=394) (n=382) (n=380) (n=469)
iy 0.90[0.67; 1.21] 0.91[0.67; 1.23] o—| 0.51%[0.29; 0.90] —o— 0.16* [0.07; 0.37]
(n=219) (n=211) (n=209) (n=267)
NPH
e 0.62[0.35;1.09] 0.74 [0.49; 1.10] N/A N/A
(n=35) (n=32)
—o—ly 0.58[0.25;1.32] 0.64 [0.30; 1.34] —o— | 0.347[0.17;0.68] N/A
(n=19) (n=17) (n=16)
Overall [12]
al 0.79*[0.69;0.89] 0.81* [0.71; 0.92] 0.54* [0.42; 0.69] ot 0.15* [0.10; 0.24]
(n=995) (n=995) (n=995) (n=995)
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(b) Type 2 diabetes

re4 6 months post-switch

ro4 12 months post-switch
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FIGURE 2 Rate ratios (RRs) of overall, overall non-severe, nocturnal non-severe and severe hypoglycaemia in people with (a) Type 1 or (b) Type 2
diabetes who switched to degludec from other basal insulins at 6 and 12 months: post-switch vs pre-switch. #*P<0.05. Data for the overall population
were published in the primary manuscript [12]; all comparisons were based on similar 6- or 12-month time frames, i.e. 0 to +6 vs —6 to 0 months, or
0 to +12 vs —12 to 0 months post- and pre-switch, respectively. N/A, RRs could not be calculated because there were too few events in the post-
switch period. Glargine U100, insulin glargine 100 units/mL; IDet, insulin detemir; 7, number of participants; NPH, neutral protamine Hagedorn.
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for the 12-month comparisons, only the reduction in rate of
nocturnal non-severe hypoglycaemia was significant in the
IDet group (Fig. 2b). In Type 2 diabetes, switching to
degludec from NPH resulted in significantly lower rates of
overall and overall non-severe hypoglycaemia at both 6 and
12 months post-switch vs pre-switch (Fig. 2b).

For the comparisons where rate ratios could not be
calculated because of the relatively low number of events in
the post-switch period (Figs 2a and b), the numbers of
corresponding hypoglycaemic events after switching to
degludec were numerically lower than those prior to switch.
In addition, there was no significant effect of previous basal
insulin type (IDet or glargine U100) on the 6-month
comparison in overall hypoglycaemia in the Type 1
(P=0.7905) or Type 2 diabetes group (P=0.1785), based on
the Wald test.

Insulin dose and number of prandial insulin injections

In the Type 1 diabetes group, the daily doses of total, basal
and prandial insulins decreased significantly at both 6 and 12
months irrespective of previous basal insulins, except for
prandial insulin in the NPH group at 6 months, where there
was a decrease that did not reach statistical significance
(Fig. 3a). In Type 2 diabetes, there were no significant
differences in total, basal or prandial insulin doses at 6 or 12
months post-switch vs baseline, irrespective of previous basal
insulins, except that the decrease in prandial insulin after
switching to degludec reached statistical significance at 12
months in the overall population (Fig. 3b).

In Type 1 diabetes, prior to switching to degludec, the
mean numbers of daily prandial insulin injections were
similar for all groups (glargine U100: 3.1; IDet: 3.2; NPH:
3.2; overall: 3.1). These values remained similar at 6 and 12
months post-switch. In the Type 2 diabetes group, prior to
switching to degludec, the mean number of daily injections
for prandial insulin was 3.1 for all groups, and this remained
similar at 6 and 12 months post-switch.

The present post hoc analysis of participants in EU-TREAT
demonstrated that switching basal insulin to degludec can
lead to improvements in glycaemic control and a reduced risk
of hypoglycaemia with a lower (Type 1 diabetes group) or
similar (Type 2 diabetes group) insulin dose in routine
clinical practice.

The results from the present study are consistent with
those observed in the BEGIN trial programme, SWITCH 1
and 2, DEVOTE and small-scale observational studies [7—
11,15]. The nonsignificant HbA . reduction in people with
Type 1 diabetes switching to degludec from NPH at either 6
or 12 months was probably attributable to the relatively low
number of people (#=53) in this group, as evidenced by the
wide Cls (Fig. 1); however, the numerical HbA ;. reduction
in Type 1 diabetes and statistically significant HbA;.
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reduction in Type 2 diabetes at both 6 and 12 months
indicate that switching to degludec from NPH generally
improves glycaemic control. In terms of insulin treatment,
basal insulin analogues are widely preferred over NPH
because of their pharmacokinetic and pharmacodynamic
advantages, including longer duration of action, less pro-
nounced peak in time-action profiles and lower within-
subject variability, as well as decreased risk of hypogly-
caemia [16]. The results of the present study show the clinical
benefits of switching to degludec not only from NPH, but
also from glargine U100 and IDet.

The reduced risk of hypoglycaemia after switching to
degludec from previous basal insulins, despite the lower
HbA,, is possibly explained by the flatter time—action profile
of degludec that helps to reduce the magnitude and frequency
of blood glucose fluctuations relative to other insulins [12]. It
is speculated that people on degludec subsequently spend
more time with blood glucose within the target range,
avoiding the peaks and nadirs associated with hypergly-
caemia and hypoglycaemia, respectively [12]. The results of
the present study also indicate that in Type 1 diabetes, a
lower dose of degludec was required to achieve improved
glycaemic control in a real-world population. In light of
similar observations of a lower total, basal and prandial
insulin dose in a basal-prandial trial comparing degludec
with glargine U100 [17], the need and opportunity to
optimize both basal and prandial insulins individually should
be considered, as there may be scope for lowering the risk of
insulin-induced hypoglycaemia.

For people switching from NPH insulin, several rate ratios
for hypoglycaemia could not be calculated because there
were too few events in the post-switch period in this
relatively small cohort. Switching to degludec from NPH,
however, resulted in numerically reduced rates in Type 1
diabetes and significantly reduced rates in Type 2 diabetes,
with regard to overall and overall non-severe hypoglycaemia
at both 6 and 12 months.

Hypoglycaemia is associated with various complications,
including cognitive dysfunction, coma, seizures, falls and
fractures, increased risk of cardiovascular events and mor-
tality, significant negative impacts on health and quality of
life [18-20], and a substantial cost burden to healthcare
systems [21-23]. Compounding this, the fear of hypogly-
caemia can reduce people’s adherence to insulin regimens
[24] and lead to physicians setting less ambitious glycaemic
targets [25]. The lowered risk of hypoglycaemia and HbA .
observed in the present study, achieved with a lower insulin
dose in Type 1 diabetes and similar dose in Type 2 diabetes
after switching to degludec, indicates that degludec has the
potential to reduce these burdens where the need exists,
irrespective of previous basal insulin.

Limitations of the present analysis include those of the
study previously reported, such as its observational, retro-
spective design and the absence of a comparator arm [12]. In
addition, participants in EU-TREAT were empirically
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chosen, as people were switched to degludec because of
difficulties while on their previous regimens, and demo-
graphic differences such as duration of diabetes and insulin
treatment could potentially influence the risk of hypogly-
caemia and response to the treatment change. A longer-term
study of degludec in clinical practice is needed to confirm
that the observed benefits with degludec in EU-TREAT are
maintained beyond 12 months. A larger population in each
previous basal insulin group may be beneficial in order to
provide sufficient data to calculate the missing rate ratios of
hypoglycaemia in the present analysis.

The strengths of EU-TREAT have been reported previ-
ously, including the large-scale, multicentre/country design,
the use of real-world data, and all treatment decisions being
made independently of the study [12]. Additional strengths
of the present study include the consistency in direction and
magnitude of the results at 6 and 12 months, and in two
different diseases (Type 1 and Type 2 diabetes) and three
previous basal insulin groups (glargine U100, IDet and
NPH), which support the conclusion that the changes in
clinical outcomes were robust observations.

In conclusion, the present study demonstrated the homo-
geneity of the clinical benefits obtained after switching to
degludec from different basal insulins, suggesting that,
irrespective of previous basal insulins, switching to degludec
is associated with improved glycaemic control and lowered
risk of hypoglycaemia in people with diabetes (non-signifi-
cant reduction in HbA;. and hypoglycaemia rates for the
small NPH group in Type 1 diabetes), under routine clinical
care. These benefits can be achieved with lower or similar
total, basal and prandial insulin doses.
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