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1. Executive Summary

Date: November 2021

Medicine (INN): Insulin detemir, insulin glargine, insulin degludec

Medicine (ATC): A10AEO5; A10AE54; A10AE56

Indication (ICD10 code): E10.69

Patient population: Type 1 Diabetes Mellitus (TIDM) under 18 years with severe hypoglycaemias,
nocturnal hypoglycaemia or hypoglycaemia unawareness

Prevalence of condition: TIDM: estimate (African region) 0-14y: 9.4 per 1000; 0-19y: 25.8 per
1000%; Proportion with hypoglycaemia: 85.7 episodes per 100 patient years?

Level of Care: Secondary

Prescriber Level: Specialist

Current standard of Care: Neutral protamine Hagedorn (NPH) insulin

Efficacy estimates: (preferably NNT) very few statistically significant estimates, see Table 2 for
risk ratio and NNT estimates.

Motivator/reviewer name(s): Tanya Dennis

PTC affiliation: None
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Lecturer, University of the Witwatersrand, Division of Community Paediatrics
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4. Introduction/ Background

Children with Type 1 Diabetes Mellitus (T1DM) are at greater risk of complications related to insulin
therapy than their adult counterparts, due largely to their dependence on a caregiver to administer
and regulate their treatment. Strict glycaemic control early in the course of the disease is
recommended to prevent long term microvascular complications and death® however this increases
the risk of hypoglycaemic episodes. However, improved glycaemic control has to be weighed against
the risk of hypoglycaemia.

Insulin analogues have been developed to better mimic the physiological response to glycaemic load
in patients who are insulin dependent. The long acting analogues have a lower peak effect with more
stable delivery.*®

Reported benefits of insulin analogue therapy include:
e Improved basal bolus regimen application
e Reduced nocturnal hypoglycaemia®
e Improved perceived quality of life®
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Children diagnosed with type 1 diabetes in early life (before 5-6 years of age) have been shown to
have their neuropsychological profiles adversely affected. While hypoglycaemic events have not been
directly related, severe recurrent hypoglycaemic episodes to a developing brain should be avoided for
the potential risk.’

Complications of hypoglycaemia:
e Emotional morbidity for child and caregivers
e Treatment adherence negatively affected to avoid repeat episodes of hypoglycaemia®

The recent inclusion of long-acting insulin analogues on the World Health Organization’s Model Essential
Medicines List for Children was rationalised as follows: “the available evidence showed that the
magnitude of clinical benefit of long-acting insulin analogues over human insulin for most clinical
outcomes was small, making the large price differential between insulin analogues and human insulin
difficult to justify. However, the Committee considered that the observed benefits of insulin analogues
over human insulin with regard to lower incidence of symptomatic and nocturnal hypoglycaemia were
consistent and clinically important, particularly for the subset of patients at high risk of hypoglycaemia,
justifying the decision to recommend inclusion.”®

A longitudinal cohort study from Japan?® describes three cohorts of children with TLDM over time (1995,
2000 and 2008). The progression from the use of two insulin analogues went from 0 to 94.7%. They
demonstrated a statistically significant improvement in glycaemic control (HbAlc % 9.33 &+ 2.05 in 1995
cohort to 7.75 =+ 1.19 in the 2008 cohort; p <.0001). The percentage of patients with optimal control
improved from 18.5% to 43.9%. There was a general increase in body mass index, with increasing rates of
overweight (12.2% to 18%) and obesity (2.3% to 5%). The total daily insulin dose per body weight (U/kg/d)
remained similar (1.01 £0.32to 1.08 +0.34). The incidence rate from the 2000 cohort to the 2008 cohort
is mentioned to be lower, p=.02. There was a significant change in the regimen utilised over the cohorts,
from predominant twice a day regimen to a multiple daily insulin regimen. The authors attribute the
improvements in glycaemic control and decrease in incidence rate of severe hypoglycaemias to the basal-
bolus regimens and the switch to analogue insulins. However, they also mention that their patients have
access to monthly follow up visits and get face-to-face advice when struggling with control, particularly
during puberty. In addition, there is no mention of calculating total daily insulin dose by ideal body weight.
Given the progressively increasing BMI in the cohorts, their insulin dose by kilogram of ideal body weight
had probably increased. While the use of insulin analogues may have contributed to their improved
outcomes, many clinical factors had changed over time.

5. Purpose/Objective i.e.
e Reduced incidence of severe hypoglycaemia, nocturnal hypoglycaemia and hypoglycaemia
unawareness in at risk population

6. PICO
-P Children and adolescents with type 1 diabetes and recurrent severe hypoglycaemias, hypoglycaemia
unawareness or nocturnal hypoglycaemias
-l Insulin analogue (long-acting) — insulin glargine, insulin detemir, insulin degludec
-C Standard insulin therapy (NPH insulin)
-0 Reduced incidence of severe hypoglycaemia, secondary outcomes: improved quality of life,
improved glycaemic control
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7. Methods:
a. Datasources
e Cochrane library search
e Pubmed
e Medline

b. Search strategy

Cochrane Library

Type 1 diabetes mellitus in Title Abstract Keyword AND insulin degludec in Title Abstract Keyword
AND neutral protamine hagedorn in Title Abstract Keyword AND hypoglycaemia in Title Abstract
Keyword AND randomised controlled trial in Title Abstract Keyword

o Type 1 diabetes mellitus in Title Abstract Keyword AND insulin detemir in Title Abstract Keyword
AND neutral protamine hagedorn in Title Abstract Keyword AND hypoglycaemia in Title Abstract
Keyword AND randomised controlled trial in Title Abstract Keyword

o Type 1 diabetes mellitus in Title Abstract Keyword AND insulin glargine in Title Abstract Keyword
AND hypoglycaemia in Title Abstract Keyword AND "randomised controlled trial" in Title Abstract
Keyword AND children in Title Abstract Keyword - (Word variations have been searched)

Pubmed

* (((((type 1 diabetes mellitus) AND (hypoglycaemia)) AND (children and adolescents)) AND (neutral
protamine hagedorn insulin)) AND (insulin degludec)) AND (randomised controlled trial)

o (((((type 1 diabetes mellitus) AND (hypoglycaemia)) AND (children and adolescents)) AND (neutral
protamine hagedorn insulin)) AND (insulin glargine)) AND (randomised controlled trial)

* (((((type 1 diabetes mellitus) AND (hypoglycaemia)) AND (children and adolescents)) AND (neutral
protamine hagedorn insulin)) AND (insulin detemir)) AND (randomised controlled trial)

Medline

etype 1 diabetes mellitus AND hypoglycaemia AND ( children and adolescents ) AND neutral
protamine hagedorn insulin AND insulin detemir AND randomized controlled trials

etype 1 diabetes mellitus AND hypoglycaemia AND ( children and adolescents ) AND neutral
protamine hagedorn insulin AND insulin glargine AND randomized controlled trials

etype 1 diabetes mellitus AND hypoglycaemia AND ( children and adolescents ) AND neutral
protamine hagedorn insulin AND insulin degludec AND randomized controlled trials
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C.

Excluded studies:

Table 1: Studies excluded from the review

Garg 20101 Clinical experience, not RCT
Semlitsch et al, 20202 Type 2 DM (T2DM)

Harris, 2021% T2DM

Harris, 2020%* T2DM

Swinnen, 2011%° T2DM

Vardi, 2008

Newer systematic review (SR) available

McCance, 2012Y

Maternal/perinatal

Bartley, 2008

Efficacy/safety study

Arutchelvam, 2009%°

Comparison of basal insulins following exercise

Thalange, 2013%°

Included in SR

Fajardo, 20082 T2DM
Hermansen, 2007% Weight gain
Ridderstrale, 201323 T2DM
Saravanan, 2017% T2DM

Hoogma, 20062°

Subcut infusion vs MDI

Dixon, 2007%®

Cost-effectiveness of health technology

Thalange, 2011%

Included in SR

Pedersen-Bjergaard, 2014% Adult study
Home, 2015% T2DM
Fulcher, 20053° Adult study
Rosenstock, 200931 T2DM

Ling, 202032 T2DM
Chatterjee, 20063 Opinion
Mathiesen, 20113* GDM

Witthaus, 2001

Treatment satisfaction/psychological well being

Dunn, 20033

Review

HOE 901/2004 study
investigators group, 200336

T2DM

Simpson, 2007%’

Lispro review

Ji, 2020%

Diabetes in pregnancy

Robertson, 20073° Included in SR
Monami, 20094° Adult study
Chapman, 2005* Not RCT

Petit-Bibal, 2015%

Aspart and detemir

Hassan, 2008%

Rapid acting insulins included

Schober, 20024

Included in SR

Philoteou, 2011%

Rapid acting insulins included

Murphy, 20034

Rapid acting insulins included
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8. Results
Evidence synthesis: Hemmingsen, et al 2021%
Systematic review and meta-analysis
N=8780 (21% children < 18 years)
Population: Type 1 diabetes mellitus

Table 2 outlines the details of the Cochrane review of the different comparisons. Overall, there were very
few statistically significant differences found for the outcomes of interest.

Primary Outcome — Severe hypoglycaemia

e All comparisons except for Insulin detemir vs NPH insulin were not statistically significant different
for the primary outcome of interest.

e For insulin detemir compared to NPH insulin the result was only statistically significant for the
combined population (adults and children) and not children alone (RR 0.69 [0.52, 0.92], P=0.01, NNT
=33 in favour of insulin detemir — low risk of bias).

Secondary Outcome — Hypoglycaemia as an adverse event

e No comparisons were found to be statistically significant different for hypoglycaemia as an
adverse event.

Secondary Outcome — Nocturnal hypoglycaemia (any and severe)

e All the comparisons were found to be not significantly different for severe hypoglycaemia.

e Insulin glargine was found to be significantly different to NPH insulin for any nocturnal
hypoglycaemia in children (RR 1.01 [0.95, 1.08], P=0.05, NNT = 10 in favour of insulin glargine —
low risk of bias).

e |Insulin detemir was found to be significantly different to NPH insulin for any nocturnal
hypoglycaemia in children (RR 0.87 [0.81, 0.94], P=0.0003, NNT=10 in favour of insulin detemir —
low risk of bias).

Secondary Outcome - Glycaemic control (HbAlc)

e All the comparisons were found to be not significantly different for glycaemic control except for
Insulin degludec compared to insulin glargine.

e The comparison for insulin degludec and insulin glargine was only for the combined population
and not children alone (MD 0.10 [0.00, 0.21], P=0.05 — low risk of bias).

Secondary Outcome — Quality of Life

e Estimates for quality of life could not be determine for two of the comparisons (Insulin detemir
vs NPH insulin and Insulin detemir vs insulin glargine).

e Insulin degludec was found to be significantly different compared to insulin detemir for mental
health in the combined population and not children alone (MD -3.0 [-4.44, -1.56], P<0.0001 —
moderate risk of bias).

e Results for quality of life were found to be not statistically significant for insulin glargine vs NPH
insulin and Insulin degludec vs insulin glargine.
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Table 2: Details of Hemmingsen et al. 2021 Cochrane Review

Interventions

Outcomes

Severe hypoglycaemia

Hypoglycaemia as
adverse event

Nocturnal hypoglycaemia

Glycaemic control
(HbA1c)

Quality of life

Insulin glargine vs NPH insulin

Risk ratio 0.84 [0.67, 1.04]

RR 0.94 [0.64, 1.39]

RR 1.00 [0.96, 1.06]

Mean difference

Mean difference 0.62 [-

All Low risk of bias P=0.76, in favour of | P=0.96, in favour of insulin glargine (not stat. | 0.02 [-0.06, 0.11] 0.71, 1.96]

raTealEls P=0.11, in favour of insulin | insulin glargine (not | sig.) Low risk of bias Moderate risk of bias
glargine (not stat. sig.) stat. sig.) Severe: P=0.59 P=0.36

(adults and RR 0.83 [0.62, 1.12]

children) P=0.23, in favour of insulin glargine (not stat.
sig.)
RR 1.14 [0.59, 2.21] RR 0.95 [0.32; 2.87] | RR 1.01 [0.95, 1.08] MD 0.03 [-0.13, No specific data
Low risk of bias P=0.93, in favour of | P=0.05, NNT = 10 in favour of insulin 0.20]
P=0.70, in favour of insulin | insulin glargine (not | glargine (statistically significant) Low risk of bias
il el glargine (not stat. sig.) stat. sig.) Severe: P=0.70

RR 0.77 [0.47, 1.25]

Low risk of bias

P=0.23, in favour of insulin glargine (not
stat. sig.)

Insulin detemir vs NPH insulin

RR 0.69 [0.52, 0.92] RR 0.94 [0.48, 1.86] | RR0.91[0.87, 0.95] Mean difference No data
All Low risk of bias P=0.82, in favour of | P<0.0001, NNT=18 in favour of insulin 0.01 [-0.08, 0.10]
T P=0.01, NNT = 33 in favour | insulin detemir (not | detemir (statistically significant) Low risk of bias
individuals L . . ) ~
of insulin detemir stat. sig.) Severe: P=0.89
(adultsand | (i istically significant) RR 0.67 [0.39, 1.17], Low risk of bias
children) P=0.16, in favour of insulin detemir (not stat.
sig.)
RR 0.61[0.30, 1.23] RR 0.95[0.16, 5.57] | RR 0.87[0.81, 0.94] MD 0.13 [-0.04, No data
P=0.17, in favour of insulin | P=0.95, in favour of | P=0.0003, NNT=10 in favour of insulin 0.31]
detemir (not stat. sig.) insulin detemir (not | detemir (statistically significant) Low risk of bias
stat. sig.) Severe: P=0.13
Children only RR 0.64 [0.13, 3.17], Low risk of bias

P=0.09, in favour of NPH insulin (Not stat.
sig.)
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Intervention

Outcomes

Hypoglycaemia as

Glycaemic

s Severe hypoglycaemia e G T Nocturnal hypoglycaemia control (HbALc) Quality of life
Insulin detemir vs insulin glargine
RR 0.59 [0.13, 2.63] RR 1.16 [0.14,9.48] | RR 1.01[0.93, 1.09] MD -0.01 [-0.13, No data
All Low risk of bias P=0.89, in favour of | P=0.84, in favour of insulin glargine (not stat. | 0.12]
individuals | P=0.49, in favour of insulin | insulin glargine (not | sig.) P=0.89
(adults and | sglargine (not stat. sig.) stat. sig.) Severe:
children) RR 0.55 [0.06, 5.12], P=0.60, in favour of

insulin glargine (not stat. sig.)

Insulin deglud

ec vs insulin detemir

RR 1.17[0.81, 1.69]
Low risk of bias

RR 0.69 [0.29, 1.69]
P=0.86, in favour of

RR 1.04 [0.94, 1.15]
P=0.40, in favour of insulin degludec (not

MD 0.05 [-0.08,
0.18]

Physical health: MD -
0.60 [-1.83, 0.63]

. .A” P=0.42, in favour of insulin | insulin detemir (not | stat. sig.) Low risk of bias P=0.34
individuals X . .
detemir (not stat. sig.) stat. sig.) Severe: P=0.44 Mental health:
(adults and RR 1.12 [0.51, 2.46] MD -3.0 [-4.44, -1.56]
children) Low risk of bias. P=0.29, in favour of insulin Moderate risk of bias
detemir (not stat. sig.) P<0.0001
RR 1.3[0.81, 2.12] RR 2.01[0.37, RR 1.07,0.94, 1.12], MD 0.11 [-0.08, No data
Low risk of bias 10.84], P=0.42 P=0.29, in favour of insulin detemir (not stat. | 0.30]
P=0.30, in favour of insulin | in favour of insulin sig.) Low risk of bias
Children only | detemir (not stat. sig.) detemir (not stat. Severe: P=0.26

sig.)

RR 1.01[0.30, 3.41], Low risk of bias
P=0.99, in favour of insulin detemir (not stat.

sig.)

Insulin deglud

ec vs insulin glargine

All
individuals
(adults and

children)

RR1.22,[0,82, 1.82]

Low risk of bias

P=0.32, in favour of insulin
glargine (not stat. sig.)

RR 0.81 [0.40, 1.66]
P=0.57, in favour of
insulin degludec
(not stat. sig.)

RR 0.99 [0.91, 1.07], P=0.76, in favour of
insulin degludec (not stat. sig.)

Severe:

RR 1.39[0.59, 3.27], P=0.46, in favour of
insulin glargine (not stat. sig.)

MD 0.10 [0.00,
0.21]

Low risk of bias
P=0.05

Physical health:

MD -0.04 [-1.12, 1.13]
Low risk of bias. P=0.94
Mental health:

MD -0.09 [-1.03, 0.85]
Low risk of bias. P=0.85

Not estimable, moderate
to high risk of bias

Not estimable

Not estimable

MD 0.00, [-.055,
0.55]

Moderate — high
risk of bias. P=1.00

Not estimable
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8. Evidence quality:
Level 1 evidence including a child cohort.
9. Alternative agents:
Continue management with current standard of care.

10. Costs
Product Product Price* Price per ml
Insulin, Analogue, Human, Long Acting; 1001U/ml; pen, prefilled; 3 ml R51.02 R17.01
Insulin, Biosynthetic, Human, Isophane; 1001U/ml; injection; 10 ml R34.14 R3.41
Insulin, Biosynthetic, Human, Isophane; 1001U/ml; pen, prefilled; 3 ml R32.06 R10.69

*Master Health Product List (MHPL) December 2021

11.

Current contract prices for long acting show that there a 1.5 to almost 5 fold difference in price

compared to the isophane insulin.

Conclusion

Existing level 1 evidence does not provide compelling reasons for the introduction of long-acting
insulin analogues onto the EML. As such, the PERC does not recommend the procurement of long-
acting insulin analogues for use at paediatric hospital level at this time.

A review of this decision would be indicated with a substantial decrease in the cost of insulin
analogues or if evidence of a marked improvement of glycaemic control, decrease in risk of
complications or improved quality of life emerges.

EVIDENCE TO DECISION FRAMEWORK

JUDGEMENT

SUPPORTING EVIDENCE & ADDITIONAL
CONSIDERATIONS

QUALITY OF

EVIDENCE

What is the overall confidence in the
evidence of effectiveness?

Confident Not Uncertain

confident

| x] [ ]

No clear evidence of benefit, wide confidence
intervals for hypoglycaemia outcomes, minimal
data on quality of life outcomes, no clear effect
on glycaemic control
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No clear benefit or harm

[x ] [ 1 [ ]

§ Do the desirable effects outweigh the
E undesirable effects?
2 Benefits  Harms Benefits =
= outweigh outweigh harms or
e harms benefits Uncertain
= L] ]
Therapeutic alternatives available: Rationale for therapeutic alternatives included:
t'; Yes No Current standard of care: Human insulin,
<Zt ‘ X ‘ ‘ ‘ intermediate acting NPH insulin (as presented in
= systematic review)
E List the members of the group.
2
":’ NPH insulin References:
2 Hemmingsen 2021%
<
i List specific exclusion from the group: Rationale for exclusion from the group:
=
References:
~ There is a theoretical consideration for
@ Is there important uncertainty or variability improved adherence, and a perceived
:z': = about how much people value the options? improvement in quality of life (not clearly
o g Minor  Major  Uncertain confirmed by evidence as reviewed in the
E < [ ] [ ] systematic review).
s &
g S | Is the option acceptable to key stakeholders? | Type 1 diabetics and clinicians who treat this
S <1 VYes No Uncertain condition feel strongly about the benefit of this
g [ ] treatment is safer and beneficial to the
population at risk (anecdotal).
How large are the resource requirements? See Costing section
Current contract prices for long acting show that
More Less Uncertain there a 1.5 to almost 5 fold difference in price
§ intensive  intensive compared to the isophane insulin.
o[ ][] [ ]
& No cost-effectiveness assessment was done
8 with this medicines review. However, TQ review
= of insulin analogues in 2016 showed major price
differential from current standard of care.
Additional resources:
Would there be an impact on health Major cost implication for unclear benefit of the
inequity? new insulins.
:E) Cost-effectiveness analysis in Japan indicates
g Yes No Uncertain that pharmaceutical costs can be offset by

savings decreased need for other medical
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resources.® Limitations in study and limited
ability to generalise to South African context.

Is the implementation of this

Simple adjustment of regimen to patients at

>
5 recommendation feasible? risk. Commonly practiced in high income
g Yes No Uncertain countries where human insulins are phased
We We We We We
recommen| suggest suggest suggest | recommend
d against | notto use using using the | the option
the option| the option | either the option
. and or option or
Type of recommendation for the to use the the
alternative| alternative | alternative
X O O O O

Recommendation

Continue management with current protocols. Long acting insulin analogues should not be added to the

Essential Medicines List at current pricing.

Rationale:

No compelling evidence in systematic review for benefit, large cost implication likely

Level of Evidence:
Level 1

Review indicator:

Evidence Evidence of Price
of efficacy harm
]
VEN status:
Vital Essential Necessary

I e e

reduction

Monitoring and evaluation
considerations

n/a

Research priorities

Quality of life studies with use of insulin analogues in the paediatric population
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Appendices — Forest Plots

Insulin glargine vs NPH insulin

Analysis 2.3. Comparison 2: Insulin glargine versus NPH insulin, Outcome 3: Severe hypoglycaemia

Insulin glargine NPH insulin Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
2.3.1 Adults
Bolli 2009 1 a5 1] 90 0.5% 3.17 [0.13, 76.87]
Fulcher 2005 13 62 16 63 11.8% 0.83[0.43, 1.57] —
Home 2005 31 292 44 293 26.3% 0.71 [0.46, 1.09] —-
Porcellati 2004 o 61 0 60 Not estimable
Ratner 2000 23 264 28 270 17.6% 0.84 [0.50, 1.42] ———
Subtotal (95% CI) 764 776 56.2% 0.78 [0.58 , 1.05] ‘
Total events: 68 as
Heterogeneity: Tau? = 0.00; Chiz = 1.05, df = 3 (P = 0.79); 2 = 0%
Test for overall effect: Z = 1.65 (P = 0.10)
2.3.2 Children
Chase 2008 9 as 4 90 3.7% 2.38[0.76, 7.45] i S
Liu 2016 1 107 1 54 0.6% 0.50 [0.03, 7.91] -
PRESCHOOL 4 61 2 64 1.8% 2.10 [0.40, 11.04] _
Schober 2002 40 174 50 175 37.7% 0.80 [0.56, 1.15] -
Subtotal (95% CI) 427 383 43.8% 1.14 [0.59 , 2.21] ‘
Total events: 54 57
Heterogeneity: Tau? = 0.16; Chiz = 4,40, df = 3 (P = 0.22); 2 = 32%
Test for overall effect: Z = 0.39 (P = 0.70)
Total (95% CI) 1191 1159 100.0% 0.84 [0.67 , 1.04] .
Total events: 122 145
Heterogeneity: Tau? = 0.00; Chit = 5.7, df = 7 (P = 0.55); 12 = 0% ovz o1 o =
Test for overall effect: Z = 1.60 (P = 0.11) Favours insulin glargine Favours NPH insulin

Test for subgroup differences: Chi? = 1.04, df = 1 (P =0.31), ? = 4.2%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe hypoglycaemia
(C) Bias due to missing outcome data: Severe hypoglycaemia

(D) Bias in measurement of the outcome: Severe hypoglycaemia

(E) Bias in selection of the reported result: Severe hypoglycaemia

(F) Overall bias: Severe hypoglycaemia

Analysis 2.5. Comparison 2: Insulin glargine versus NPH insulin,
Outcome 5: Hypoglycaemia reported as a serious adverse event

Insulin glargine NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.5.1 Adults
Bolli 2009 1 85 0 90 1.5% 3.17 [0.13, 76.87] JR—
Fulcher 2005 4 62 2 63 5.4% 2.03 [0.39, 10.70] R I
Home 2005 10 292 15 293 22.8% 0.67 [0.31, 1.46] — -
Ratner 2000 21 264 24 270 41.1% 0.89[0.51, 1.57]
Subtetal (95% CI) 703 716 70.9% 0.89 [0.57 , 1.37] :
Total events: 36 41

Heterogeneity: Tau? = 0.00; Chi? = 2.07, df = 3 (P = 0.56); I = 0%
Test for overall effect: Z = 0.54 (P = 0.59)

2.5.2 Children

Chase 2008 11 85 7 90  17.6% 1.66 [0.68 , 4.09] i

Liu 2016 1] 107 1 54 1.5% 0.17 [0.01, 4.10] S S
PRESCHOOL 2 62 0 63 1.7% 5.08 [0.25, 103.71] - .
Schober 2002 3 174 7 175 8.3% 0.43 [0.11, 1.64] P

Subtotal (95% CI) 428 382 29.1% 0.95 [0.32, 2.87] ‘.

Total events: 16 15

Heterogeneity: Tau? = 0.49; Chi? = 5.02, df = 3 (P = 0.17); I? = 40%
Test for overall effect: Z = 0.09 (P = 0.93)

Total (95% CI) 1131 1098 100.0% 0.94 [0.64 , 1.39]

Total events: 52 56 ?

Heterogeneity: Tau® = 0.02; Chi? = 7.31, df = 7 (P = 0.40); I2 = 4% o.005 o 1 10 200
Test for overall effect: Z = 0.31 (P =0.76) Favours insulin glargine Favours NPH insulin

Test for subgroup differences: Chi? = 0.01, df = 1 (P = 0.90), I> = 0%
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Analysis 2.16. Comparison 2: Insulin glargine versus NPH insulin, Outcome 16: Nocturnal hypoglycaemia

Insulin glargine NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.16.1 Adults
Fulcher 2005 50 62 54 63 8.7% 0.94 [0.80, 1.10] R
Home 2005 178 292 179 293 13.0% 1.00[0.88, 1.14] ——
Ratner 2000 204 264 208 270 25.7% 1.00[0.91, 1.10] -
Subtotal (95% CI) 618 626 47.5% 0.99 [0.92 , 1.06] ’
Total events: 432 441
Heterogeneity: Tau? = 0.00; Chi? = 0.50,df =2 (P =0.78); I’ = 0%
Test for overall effect: Z = 0.29 (P = 0.77)
2.16.2 Children
Chase 2008 55 85 61 90 4.9% 0.95[0.77 , 1.18] R
Liu 2016 83 107 42 54 7.1% 1.00 [0.84, 1.19] —
PRESCHOOL 39 61 60 64  35.7% 1.03[0.95, 1.12]
Schober 2002 84 174 89 175 4.9% 0.95[0.77 , 1.17]
Subtotal (95% CI) 427 383 52.5% 1.01[0.95, 1.08]
Total events: 281 252
Heterogeneity: Tau? = 0.00; Chi? = 1.89, df =3 (P =0.59); I’ = 0%
Test for overall effect: Z = 0.35 (P = 0.72)
Total (95% CI) 1045 1009 100.0% 1.00 [0.96 , 1.05]
Total events: 713 693
Heterogeneity: Tau® = 0.00; Chiz = 1.91, df = 6 (P = 0.93); 2= 0% s o7 1 15 &

Test for overall effect: Z = 0.05 (P = 0.96) Favours NPH insulin

Test for subgroup differences: Chi* = 0.21, df = 1 (P = 0.65), I* = 0%

Favours insulin glargine

Analysis 2.18. Comparison 2: Insulin glargine versus NPH
insulin, Outcome 18: Nocturnal hypoglycaemia (symptoms)

Insulin glargine NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.18.1 Adults
Fulcher 2005 50 62 54 63 37.4% 0.94[0.80, 1.10]
Home 2005 178 292 179 293 47.2% 1.00[0.88 , 1.14]
Subtotal (95% CI) 354 356 B84.6% 0.97 [0.88 , 1.08]
Total events: 228 233
Heterogeneity: Tau? = 0.00; Chi?= 0.36, df =1 (P =0.55); I = 0%
Test for overall effect: Z = 0.50 (P = 0.61)
2.18.2 Children
Liu 2016 40 107 25 54 9.5% 0.81[0.55, 1.18] [
PRESCHOOL 17 61 28 64 5.9% 0.64 [0.39, 1.04] S
Subtotal (95% CI) 168 18 154% 0.74 [0.55, 1.00] ’
Total events: 57 53
Heterogeneity: Tau? = 0.00; Chi?=0.57,df =1 (P =0.45); I* = 0%
Test for overall effect: Z = 1.98 (P = 0.03)
Total (95% CI) 522 474 100.0% 0.93 [0.82, 1.05] ‘
Total events: 285 286
Heterogeneity: Tau? = 0.00; Chi2 = 3.95, df = 3 (P = 0.27); I = 24% e o7 1 15 3
Test for overall effect: Z = 1.13 (P = 0.26) Favours insulin glargine Favours NPH insulin

Test for subgroup differences: Chi? = 2.95, df = 1 (P = 0.09), I* = 66.1%
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Analysis 2.19. Comparison 2: Insulin glargine versus NPH insulin, Outcome 19: Severe nocturnal hypoglycaemia
Insulin glargine NPH insulin Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETF
2.19.1 Adults
Fulcher 2005 13 62 16 63 216% 0.83 [0.43 , 157] BOEOODS
Home 2005 18 292 23 293 252% 0.79 [0.43 , 1.42] 'Y XXX
Ratner 2000 14 264 13 270 165% 1.10 [0.53, 2.30] PREQOODD
Subtotal (95% CI) 618 626 63.2% 0.87 [0.60, 1.27]
Total events: 45 52
Heterogeneity: Tau? = 0.00; Chi*=0.53,df =2 (P=0.77); F=0%
Test for overall effect: Z =0.71 (P = 0.48)
2.19.2 Children
Chase 2008 1 85 0 90 0% 3.17[0.13, 76.87] PReQeO®
PRESCHOOL 1 61 0 64  09% 3.15[0.13, 75.76] BN ¥ 2 3 X %
Schaber 2002 n 174 31 175 35.0% 0.71[0.43 , 1.18] _ml P00 ®
Subtotal (95% CI) 320 329 36.8% 0.77 [0.47 , 1.25] ‘
Total events: 24 31
Heterogeneity: Tau? = 0.00; Chi*= 1.61, df =2 (P=0.45); F=0%
Test for overall effect: Z = 1.06 (P = 0.29)
Total (95% CI) 938 955 100.0% 0.83 [0.62, 1.12]
Total events: 69 83 ﬂ
Heterogeneity: Tau? = 0.00; Chi2= 231, df = 5 (P = 0.81); I!= 0% bl o1 1 o 1o
Test for overall effect: Z = 1.21 (P=0.23) Favours insulin glargine Favours NPH insulin
Test for subgroup differences: Chi? =0.17, df = 1 (P =0.68), I’ = 0%
Risk of bias legend
(A) Bias ansing from the randomization process
(B) Bias due to deviations from intended interventions: Severe nocturnal hypoglycaemia
(C) Bias due to missing outcome data: Severe nocturnal hypoglycaemia
(D) Bias in measurement of the outcome: Severe nocturnal hypoeglycaemia
(E) Bias in selection of the reported result: Severe nocturnal hypoglycaemia
(F) Overall bias: Severe nocturnal hypoglycaemia

Analysis 2.20. Comparison 2: Insulin glargine versus NPH insulin,
Outcome 20: Nocturnal hypoglycaemia (published vs. unpublished data)

Insulin glargine NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.20.1 Published
Fulcher 2005 50 62 54 63 8.7% 0.94 [0.80, 1.10] -
Home 2005 178 292 179 293 13.0% 1.00[0.88, 1.14] —
Liu 2016 83 107 42 54 7.1% 1.00[0.84, 1.19] R —
PRESCHOOL 59 61 60 64  35.7% 1.03[0.95, 1.12]
Schober 2002 84 174 89 175 4.9% 0.95[0.77, 1.17]
Subtotal (95% CI) 696 645 69.4% 1.00 [0.95, 1.06]
Total events: 454 424
Heterogeneity: Tau? = 0.00; Chi?= 1.82, df =4 (P=0.77); 2= 0%
Test for overall effect: Z = 0.14 (P = 0.89)
2.20.2 Unpublished
Chase 2008 55 85 61 90 4.9% 0.95[0.77, 1.18] R
Ramer 2000 204 264 208 270  25.7% 1.00[0.91, 1.10] .
Subtotal (95% CI) 349 360 30.6% 1.00 [0.51, 1.08] ’
Total events: 259 269
Heterogeneity: Tau® = 0.00; Chi? = 0.18,df = 1 (P = 0.67); 2= 0%
Test for overall effect: Z = 0.11 (P = 0.91)
Total (95% CI) 1045 1008 100.0% 1.00 [0.96 , 1.05] *
Total events: 713 693
Heterogeneity: Tau? = 0.00; Chi? = 1.91, df = 6 (P = 0.93); 2= 0% o= 07 1= 3

Test for overall effect: Z = 0.05 (P = 0.96)
Test for subgroup differences: Chi? = 0.03, df = 1 (P = 0.86), I* = 0%

Favours insulin glargine

Favours NPH insulin
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Analysis 2.21. Comparison 2: Insulin glargine versus NPH insulin, Outcome
21: Symptomatic nocturnal hypoglycaemia (published vs. unpublished data)

Insulin glargine NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-I, Random, 95% CI M-H, Random, 95% CI
2.21.1 Published
Home 2005 178 292 179 293  47.2% 1.00 [0.88 , 1.14] ]
Liu 2016 40 107 25 54 9.5% 0.81[0.55, 1.18] —al
PRESCHOOL 17 61 28 64 5.9% 0.64 [0.39, 1.04] —
Subtotal (95% CI) 460 411 62.6% 0.87 [0.67 , 1.12] .
Total events: 235 232

Heterogeneity: Tau? = 0.03; Chi? = 3.96, df = 2 (P = 0.14); I* = 49%
Test for overall effect: Z = 1.10 (P = 0.27)

2.21.2 Unpublished

Fulcher 2005 50 62 54 63 37.4% 0.94 [0.80, 1.10] n
Subtotal (95% CI) 62 63 37.4% 0.94 [0.80, 1.10] ‘
Total events: 50 54

Heterogeneity: Not applicable
Test for overall effect: Z = 0.76 (P = 0.45)

Total (95% CI) 522 474 100.0% 0.93 [0.82, 1.05] ‘

Total events: 285 286

Heterogeneity: Tau® = 0,00; Chi® = 3.95, df = 3 (P = 0.27); F = 24% obl o1 1o
Test for overall effect: Z = 1.13 (P = 0.26) Favours insulin glargine Favours NPH insulin

Test for subgroup differences: Chi? = 0.29, df = 1 (P =0.59), 2= 0%

Analysis 2.24. Comparison 2: Insulin glargine versus NPH insulin, Outcome 24: HbA1c

Insulin glargine NPH insulin Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total DMMean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEF
2.24.1 Aduls
Bolli 2002 72 0.7 a3 73 1 80  106% 0.00[-0.25,0.25] —
Fulcher 2005 -08 12 62 -0.7 14 62 3.53% -0.20 [-0.66 . 0.26] —_—
Home 2005 (1) 02 09 252 01 0o 293 273% 0.10[-0.05 -
Parcellati 2004 (1) 6.6 08 61 71 15 60 39% -0350[-083, - ——
Ramer 2000 (1) -0.16 05 256 -0.21 08 262 208% 0.05[-0.08, 0.19] 4
Subtotal (932 CI) 736 767  T31% -0.01 [-0.16, 0.13] ’
Heterogeneity: Tau® = 0.01; Chi* = 7.84, df =4 (P =0.10); = 49%
Test for owverall effect: Z = 0.20 (P =0.84)
2.24.2 Children
Chase 2008 -018 12 84 -0.15 12 84 5.4% -003[-039,033] —_
Lin 2016 -0.23 17 107 -0.54 17 51 23% 0.25[-0.28, 0.86] i
PRESCHOOL 0.04 1 61 o 1 64 5.8% 0.04[-0.21, 0.39] R —
Schober 2002 (1) 028 11 155 0.27 11 156 114% 0.01[-023,0.23] ——
Subtotal (93% CI) 407 355 249% 0.03 [-0.13, 0.20])
Heterogeneity: Tau® = 0.00; Chi® = 094, df =3 (P=082); = 0%
Test for overall effect: Z = 0.38 (P=0.70)
Total (95% CI) 1163 1122 100.0% 0.02 [-0.06, 0.11]
Heterogeneiry: Tan® =0.00; Chi#=8.78, df =8 (P=0.36): F=9%
Test for overall effect: Z = Q) 1 05 © 05 1
Test for subgroup differences: C 018 df=1(P=067), F=0% Favours insulin glargine Favours NPH insulin

Footnotes
(1) SD calculated from SE

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: HbAlc
(C) Bias due to missing outcome data: HbAlc

(D)) Bias in measurement of the outcome: HbAlc

(E) Bias in selection of the reported result: HbAlc

(F) Owerall bias: HbAlc
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Analysis 2.25. Comparison 2: Insulin glargine versus NPH
insulin, Outcome 25: HbA1lc (published vs unpublished data)
Insulin glargine NPH insulin Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean sD Total Weight IV, Random,95% CI IV, Random, 95% CI A BCDE
2.25.1 Published
Bolli 2009 7.3 0.7 a5 7.3 1 90  10.6% 0.00 [-0.25, 0.25] —— ? ®
Home 2005 (1) 0.2 0.9 292 0.1 0.9 293 27.3% 0.10 [-0.05 , 0.25] b @8
Liu 2016 -0.25 1.7 107 -0.54 L7 51 2.3% 0.29 [-0.28 , 0.86] JE S X ]
Porcellati 2004 (1) 6.6 0.8 61 7.1 15 60  3.9%  -0.50[-0.93,-0.07] N =%
Ratner 2000 (1) -0.16 0.8 256 -0.21 0.8 262 29.8% 0.05 [-0.09 , 0.19] - ®®
Schober 2002 (1) 0.28 L1 155 0.27 L1 156 11.4% 0.01 [-0.23, 0.25] e ®@e
Subtotal (95% CI) 956 912  85.3% 0.02 [-0.09, 0.14] ‘)
Heterogeneity: Tau? = 0,01; ChiZ = 7.65, df =5 (P = 0.18); I* = 35%
Test for overall effect: Z = 0.41 (P = 0.68)
2.25.2 Unpublished
Chase 2008 -0.18 1.2 84 -0.15 1.2 84 S5.4% -0.03 [-0.39, 0.33] —— LN XN
Fulcher 2005 0.9 1.2 62 0.7 14 62 3.5% -0.20 [-0.66 , 0.26] JR XX X}
PRESCHOOL 0.04 1 61 0 1 64 5.8% 0.04 [-0.31, 0.39] I XX X}
Subtotal (95% CI) 207 210 14.7% -0.04 [-0.26 , 0.18]
Heterogeneity: Tau? = 0,00; Chiz = 0.67, df =2 (P = 0.72); E=0%
Test for overall effect: Z = 0.37 (P = 0.71)
Total (95% CI) 1163 1122 100.0% 0.02 [-0.06 , 0.11]
Heterogeneity: Tau? = 0,00; Chiz= 8.78, df =8 (P = 0.36); [* = 9%
Test for averall effect: Z = 0.54 (P = 0.59) ¢ LI
Test for subgroup differences: Chi? = 0,27, df = 1 (P = 0.60), I* = 0% Favours insulin glargine Favours NPH insulin
Foomotes
(1) 5D calculated from SE
Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions: HbAlc (published vs unpublished data)
(C) Bias due to missing outcome data: HhA lc (published vs unpublished data)
(D) Bias in measurement of the outcome: HbA1c (published vs unpublished data)
(E) Bias in selection of the reported result: HhAlc (published vs unpublished data)
(F) Overall bias: HbA 1c (published vs unpublished data)

Insulin detemir vs NPH insulin
Severe hypoglycaemia
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Analysis 1.3. Comparison 1: Insulin detemir versus NPH insulin, Outcome 3: Severe hypoglycaemia

Insulin detemir NPH insulin Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random,95% CI M-H, Random, 95% CI ABCDEFTF
1.3.1 Adults
Bartley 2008 49 331 42 164  239% 0.58 [0.40, 0.83] -
Kobayashi 2007 2 196 3 98 25% 0.33[0.06, 1.96] -
Russell-Jones 2004 31 491 22 256 17.1% 0.73[043,124] —al
Standl 2004 20 236 12 224 121% 158[0.79, 3.16] -
Vague 2003 24 301 21 146 162% 0.55[0.32, 0.96] —
Subtotal (35% CI) 1555 888 719% 0.71[0.49, 1.03] ‘
Total events: 126 100

Heterogeneity: Tau® = 0.08; Chi>=7.75, df =4 (P = 0.10); = 48%
Test for overall effect Z=1.79 (P = 0.07)

1.3.2 Children

NCT00605137 5 55 3 27 41% 082021, 317] PR E— @ @
Robertson 2007 37 232 23 15 192% 0.80[050, 1.28] _al e @
Thalange 2013 3 177 12 170 4.8% 0.24[0.07, 0.84] - @ @®
Subtotal (35% CI) 464 312 28.1% 0.61 [0.30, 1.23] ‘

Total events: 45 38

Heterogeneity: Tau? = 0.16; Chi* = 3.27, df = 2 (P = 0.20); P =39%
Test for overall effect: Z = 1.37 (P =0.17)

Total (95% CI) 2019 1200 100.0% 0.69 [052, 0.92] ¢

Total events: 171 138

Heterogeneity: Tau? = 0.06; ChiZ = 10.89, df = 7 (P =0.14); 1= 36% obl o1 T 1o
Test for overall effect Z =2.50 (P = 0.01) Favours insulin detemir Favours NPH insulin

Test for subgroup differences: Chi*=0.13, df = 1 (P=0.72), P=0%

Risk of bias legend

(A) Bias ansing from the randomization process

(B) Bias due to deviations from intended interventions: Severe hypoglycaemia
(C) Bias due to missing outcome data: Severe hypoglycaemia

(D) Bias in measurement of the outcome: Severe hypoglycaemia

(E) Bias in selection of the reported result- Severe hypoglycaemia

(F) Overall bias: Severe hypoglycaemia

Analysis 1.4. Comparison 1: Insulin detemir versus NPH insulin,
Outcome 4: Severe hypoglycaemia (published vs. unpublished data)

Insulin detemir NPH insulin Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFTF
1.4.1 Published
Bartley 2008 49 331 42 164  234% 0.58[0.40, 0.83] - @e
Kobayashi 2007 2 196 3 98 26% 033 [0.06, 196] - . e®
Robertson 2007 37 232 23 15 191% 0.80[0.50, 1.28] = o
Russell-Jones 2004 31 491 2 256 17.1% 0.73[043,124] - +
Thalange 2013 3 177 12 170 49% 024007, 084] . @e®
Vague 2003 24 301 21 146  162% 0.55[0.32, 0.96] —-] + o+
Subtotal (95% CI) 1728 949 834% 0.62 [0.50, 0.78] ‘
Total events: 146 123

Heterogeneity: Tau? = 0.00; Chi*=4.51, df =5 (P =0.48); F=0%
Test for overall effect: Z =4.15 (P < 0.0001)

1.4.2 Unpublished

NCT00605137 5 55 3 27 43% 0.82[0.21,3.17] R I e
Standl 2004 20 210 12 206 124% 163[0.82, 3.26] Ja doeeee
Subtoral (95% CI) 265 233 16.6% 142 [0.77, 2.62] -

Total events: 25 15

Heterogeneity: Tau? = 0.00; Chi*= 0.80, df =1 (P=0.37); P=0%
Test for overall effect: Z=1.11(P=0.27)

Total (95% CI) 1993 1182 100.0% 0.69[051,0.93] ry

Total events: 171 138

Heterogeneity: Tau? = 0.06; Chi2 = 1139, df = 7 (P= 0.12); I'= 39% obz 01 o
Test for overall effect: Z=2.41(P=0.02) Favours insulin detemir Favours NPH insulin

Test for subgroup differences: Chi? = 6.10, df = 1 (P =0.01), P =83.6%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe hypoglycaemia (published vs. unpublished data)
(C) Bias due to missing outcome data: Severe hypoglycaemia (published vs. unpublished data)

(D) Bias in measurement of the outcome: Severe hypoglycaemia (published vs. unpublished data)

(E) Bias in selection of the reported result: Severe hypoglycaemia (published vs. unpublished data)

(F) Overall bias: Severe hypoglycaemia (published vs. unpublished data)
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Analysis 1.5. Comparison 1: Insulin detemir versus NPH insulin,
Outcome 5: Hypoglycaemia reported as a serious adverse event

NPH i i Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Adults
Bartley 2008 8 331 5 164  30.5% 0.79[0.26, 2.39] —
Kobayashi 2007 3 196 1 98 7.3% 1.50 [0.16, 14.23] JEE DU
Russell-Jones 2004 4 491 4 256 19.5% 0.52[0.13, 2.07] R
Standl 2004 5 236 3 224 18.4% 1.58 [0.38, 6.54] — -
Vague 2003 2 301 0 146 4.0% 2.43 [0.12, 50.37] [
Subtotal (95% CI) 1555 888 79.7% 0.94 [0.48 , 1.86] ‘
Total events: 22 13

Heterogeneity: Tau? = 0.00; Chi? = 1.86, df =4 (P = 0.76); 2= 0%
Test for overall effect: Z = 0.17 (P = 0.86)

1.5.2 Children

NCT00605137 2 55 [} 27 4.1% 2.50 [0.12 , 50.33] PR
Robertson 2007 5 232 1 115 8.1% 2.48 [0.29, 20.97] _ .
Thalange 2013 1 177 5 170 8.1% 0.19 [0.02, 1.63] —_——
Subtotal (95% CI) 464 312 20.3% 0.95 [0.16, 5.57] ’
Total events: 8 6

Heterogeneity: Tau? = 0.98; Chi2 = 3.33, df =2 (P = 0.19); 2 = 40%
Test for overall effect: Z = 0.06 (P = 0.95)

Total (95% CI) 2019 1200 100.0% 0.93 [0.51, 1.71]

Total events: 30 19 ?

Heterogeneity: Tau? = 0.00; Chi2 = 5.18, df = 7 (P = 0.64); I = 0% ot 01 1 200

Test for overall effect: Z = 0.23 (P = 0.82) Favours insulin detemir Faavours NPH insulin

Test for subgroup differences: Chi* = 0.00, df = 1 (P = 1.00), I* = 0%

Analysis 1.15. Comparison 1: Insulin detemir versus NPH insulin, Outcome 15: Any nocturnal hypoglycaemia

Insulin detemir NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random,95% CI M-H, Random, 95% CI
1.15.1 Adults
Bartley 2008 237 331 124 164 15.5% 095[0.85, 1.06] PR
Kobayashi 2007 133 196 78 98 9.7% 0.85[0.74, 0.98] [
Russell-Jones 2004 339 491 180 256 19.1% 098[0.89, 1.08] —
Standl 2004 (1) 134 236 137 224 8.1% 0.93[0.80, 1.08] [
Vague 2003 198 301 110 146 12.4% 0.87 [0.77 , 0.99] N,
Subtotal (95% CI) 1555 888 64.8% 0.93 [0.88, 0.98] .
Total events: 1041 629

Heterogeneity: Tau? = 0.00; Chi? = 3.74, df =4 (P = 0.44); 2= 0%
Test for overall effect: Z = 2.82 (P = 0.005)

1.15.2 Children

NCT00605137 32 55 16 27 1.3% 098 [0.67 , 1.44]

Robertson 2007 174 232 101 115 18.6% 0.85[0.77 , 0.94] — .
Thalange 2013 131 177 141 170 15.4% 0.89 [0.80, 1.00] —
Subtotal (95% CI) 464 312 35.2% 0.87 [0.81,0.94] ’
Total events: 337 258

Heterogeneity: Tau? = 0.00; Chi? = 0.73, df =2 (P = 0.69); 1= 0%
Test for overall effect: Z = 3.58 (P = 0.0003)

Total (95% CI) 2019 1200 100.0% 0.91[0.87 , 0.95] ‘

Total events: 1378 887

Heterogeneity: Tau? = 0,00; Chi? = 6.04, df = 7 (P = 0.54); I = 0% 07 o 12 15

Test for overall effect: Z = 4.39 (P < 0.0001) Favours insulin detemir Favours NPH insulin

Test for subgroup differences: Chi? = 1.46, df =1 (P =0.23), 2 =31.7%

Footnotes
(1) Data from CSR after 6 months
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Analysis 1.17. Comparison 1: Insulin detemir versus NPH
insulin, Outcome 17: Nocturnal hypoglycaemia (symptoms)

Insulin detemir NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Evenits Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.17.1 Adults
Bartley 2008 107 331 60 164 13.2% 0.88 [0.68, 1.14] —u|
Russell-Jones 2004 212 491 114 256 23.1% 0.97[0.82, 1.15] -
Standl 2004 74 236 78 224 12.8% 0.90[0.69, 1.17] -
Vague 2003 140 301 79 146 19.8% 0.86[0.71, 1.04] =
Subtetal (95% CI) 1359 790 68.9% 0.91 [0.82, 1.01] ‘
Total events: 533 331
Heterogeneity: Tau? = 0.00; Chi? = 0.93, df =3 (P = 0.82); = 0%
Test for overall effect: Z = 1.76 (P = 0.08)
1.17.2 Children
NCT00605137 6 35 10 27 1.3% 0.29 [0.12, 0.73]
Robertson 2007 154 232 a9 115 29.8% 0.86 [0.75, 0.98] -
Subtotal (95% CI) 287 142 31.1% 0.55[0.19, 1.61] .‘.
Total events: 160 99
Heterogeneity: Tau? = 0.51; Chi?=5.73, df = 1 (P = 0.02); I = 83%
Test for overall effect: Z = 1.09 (P = 0.28)
Total (95% CI) 1646 932 100.0% 0.88 [0.79 , 0.98]

Total events: 693

430

Heterogeneity: Tau? = 0.00; Chi?=7.14, df =5 (P = 0.21); I = 30%

Test for overall effect: Z = 2.40 (P = 0.02)

Test for subgroup differences: Chi2 =0.84, df =1 (P =0.36), 2 = 0%

| |
0.05 0.2
Favours insulin detemir

Favours NPH insulin

Analysis 1.18. Comparison 1: Insulin detemir versus NPH insulin, Outcome 18: Severe nocturnal hypoglycaemia

Insulin detemir NPH insulin Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETF
1.18.1 Adults
Bartley 2008 18 331 25 164  239% 0.36[0.20, 0.63] - aee
Russell-Jones 2004 14 491 10 256 19.3% 0.73[0.33, 1.62] —a @
Standl 2004 6 236 5 224 131% 1.14[0.35,3.68] JR aee
Vague 2003 9 301 7 146 16.2% 062[0.24, 1.64] sl C RN
Subtotal (95% CI) 1359 790 724% 0.57 [0.35, 0.93] .
Total events: 47 47
Heterogeneity: Taw? = 0.07; Chi* = 4.18, df =3 (P =0.24); F=28%
Test for overall effect: Z =2.26 (P =0.02)
1.18.2 Children
NCT00605137 2 55 2 27 6.6% 049[0.07, 3.30] [ e
Robertson 2007 21 232 6 115 17.7% 173[0.72, 4.18] - aaeeee
Thalange 2013 0 177 5 170 3.3% 0.09[0.00, 1.57] [ e m
Subtotal (95% CI) 464 312 27.6% 0.64[0.13, 3.17] -
Total events: 23 13
Heterogeneity: Tau? = 1.15; Chi® = 4.85, df =2 (P =0.09); P=59%
Test for overall effect: Z =0.54 (P =0.59)
Total (35% CI) 1823 1102 100.0% 0.67[0.39, 1.17]
Total events: 70 60
Heterogeneity: Tau? = 0.24; Chi? = 11.82, df =6 (P = 0.07); 2= 49% ods o 1T 0 2o
Test for overall effect: Z = 1.41 (P =0.16) Favours insulin detemir Favours NPH insulin

Test for subgroup differences: Chi? = 0.02, df =1 (P =0.88), I’ = 0%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe nocturnal hypoglycaemia

(C) Bias due to missing outcome data: Severe nocturnal hypoglycaemia

(D) Bias in measurement of the outcome: Severe noctumal hypoglycaemia
(E) Bias in selection of the reported result: Severe noctumal hypoglycaemia
(F) Overall bias: Severe nocturnal hypoglycaemia
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Analysis 1.19. Comparison 1: Insulin detemir versus NPH insulin, Outcome
19: Any nocturnal hypoglycaemia (published vs. unpublished data)

Insulin detemir NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.19.1 Published
Bartley 2008 237 331 124 164 15.2% 0.95[0.85, 1.06] JR
Kobayashi 2007 133 196 78 98 9.6% 0.85 [0.74 , 0.98] .
Robertson 2007 174 232 101 115 18.2% 0.85[0.77 , 0.94] — -
Russell-Jones 2004 339 491 180 256 18.8% 0.98 [0.89, 1.08] JR
Thalange 2013 131 177 141 170 15.1% 0.89 [0.80, 1.00] J—
Vague 2003 198 301 110 146 12.1% 0.87 [0.77 , 0.99] e
Subtotal (95% CI) 1728 949  89.0% 0.90 [0.86 , 0.95] ’
Total events: 1212 734
Heterogeneity: Tau? = 0.00; Chiz = 5.74, df =5 (P = 0.33); I? = 13%
Test for overall effect: Z = 4.05 (P < 0.0001)
1.19.2 Unpublished
NCT00605137 39 55 22 27 3.0% 0.87 [0.68 , 1.11] [ N
Standl 2004 (1) 134 236 137 224 7.9% 0.93[0.80, 1.08] T
Subtotal (95% CI) 291 251 11.0% 0.91 [0.80, 1.04] ‘
Total events: 173 159
Heterogeneity: Tau? = 0.00; Chi® = 0.20, df = 1 (P = 0.65); I = 0%
Test for overall effect: Z = 1.39 (P = 0.16)
Total (95% CI) 2019 1200 100.0% 0.91 [0.87 , 0.95] .
Total events: 1385 893
Heterogeneity: Tau? = 0.00; Chi2 = 5.96, df = 7 (P = 0.54); I! = 0% 07 obs 12 13

Test for overall effect: Z = 4.53 (P < 0.00001)

Favours insulin detemir Favours NPH insulin

Test for subgroup differences: Chi? = 0.02, df = 1 (P = 0.90), I? = 0%

Footnotes

(1) Data from CSR after 6 months

Analysis 1.21. Comparison 1: Insulin detemir versus NPH insulin, Outcome 21:
Nocturnal hypoglycaemia, symptoms only (published vs. unpublished data)

Insulin detemir NPH insulin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.21.1 Published
Bartley 2008 107 331 60 164 13.2% 0.88[0.68, 1.14] —m
Robertson 2007 154 232 89 115 29.8% 0.86 [0.75, 0.98] -
Russell-Jones 2004 212 491 114 256 23.1% 0.97 [0.82, 1.15] -
Subtotal (95% CI) 1054 535 66.1% 0.90 [0.81, 0.99] .|
Total events: 473 263
Heterogeneity: Tau? = 0.00; Chi? = 1.35, df = 2 (P = 0.51); I2 = 0%
Test for overall effect: Z = 2.19 (P = 0.03)
1.21.2 Unpublished
NCT00605137 6 55 10 27 1.3% 0.29[0.12,0.73]
Standl 2004 74 236 78 224 12.8% 090 [0.69,1.17] .
Vague 2003 140 301 79 146 19.8% 086 [0.71, 1.04] .
Subtetal (95% CI) 592 397 33.9% 0.79 [0.57 , 1.08] ‘
Total events: 220 167
Heterogeneity: Tau? = 0.04; Chi? = 5.53, df = 2 (P = 0.06); I* = 64%
Test for overall effect: Z = 1.49 (P=0.13)
Total (95% CI) 1646 932 100.0% 0.88 [0.79 , 0.98] .
Total events: 693 430
Heterogeneity: Tau? = 0.00; Chiz = 7.14, df = 5 (P = 0.21); I2 = 30% o2 oS 3 i

Test for overall effect: Z = 2.40 (P = 0.02)

Favours insulin detemir Favours NPH insulin

Test for subgroup differences: Chi? = 0.61, df = 1 (P = 0.44), = 0%
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Analysis 1.22. Comparison 1: Insulin detemir versus NPH insulin, Outcome
22: Severe nocturnal hypoglycaemia (published vs. unpublished data)

Insulin detemir NPH insulin Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
1.22.1 Published
Bartley 2008 18 331 25 164 239% 0.36 [0.20, 0.63] -
Robertson 2007 21 232 G 115 17.7% 173[0.72, 4.18] P
Russell-Tones 2004 14 491 10 256 19.3% 0.73[0.33, 1.62] JR
Thalange 2013 0 177 5 170 33% 0.09 [0.00, 1.57] [
Vague 2003 9 301 7 146 16.2% 062 [0.24, 164] N
Subtetal (95% CI) 1532 851 80.3% 0.63 [0.32, 1.25] ‘
Total events: 62 53
Heterogeneity: Tau? = 0.35; Chi? = 10.68, df = 4 (P = 0.03); I* = 63%
Test for overall effect: Z = 1.32 (P =0.19)
1.22.2 Unpublished
NCT00605137 2 55 2 27 6.6% 0.49 [0.07, 3.30] + o+ o+ o+ o+
Standl 2004 6 236 5 224 13.1% 114 [0.35, 3.68] aooeee
Subtetal (95% CI) 291 251 19.7% 0.90 [0.33, 2.45]
Total events: 8 7
Heterogeneity: Tau® = 0.00; Chi>=0.54, df = 1 (P =0.46); P =0%
Test for overall effect: Z = 0.20 (P = 0.84)
Total (95% CI) 1823 1102  100.0% 0.67 [0.39, 1.17]

Total events: 70 60
Heterogeneity: Tau® = 0.24; Chi*> = 11.82, df = 6 (P = 0.07); I* = 49%
Test for overall effect Z = 1.41 (P = 0.16)

Test for subgroup differences: Chi? = 0.34, df = 1 (P = 0.56), > = 0%

Risk of bias legend
(A) Bias arising from the randomization process

Favouwrs insulin detemir

0.005 01 1

(B) Bias due to deviations from intended interventions: Severe nocturnal hypoglycaemia (published vs. unpublished data)
(C) Bias due to missing outcome data: Severe nocturnal hypoglycaemia (published vs. unpublished data)

(D) Bias in measurement of the outcome: Severe nocturnal hypoglycaemia (published vs. unpublished data)

(E) Bias in selection of the reported result: Severe noctumnal hypoglycaemia (published ws. unpublished data)

(F) Overall bias: Severe nocturnal hypoglycaemia (published ws. unpublished data)

Analysis 1.27. Comparison 1: Insulin detemir versus NPH
insulin, Outcome 27: HbA1lc (published vs. unpublished data)

Insulin detemir NFH insulin Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean sD Total  Mean sD Total Weight IV, Random,95% CI 1V, Random, 95% CI ABCDETF
1.27.1 Published
Bartley 2008 (1) 7.4 11 320 7.6 1 159 159% -0.20 [-0.40 , -0.00] N e e
Kobayashi 2007 (1) 7.33 0.7 195 7.29 0.7 98 19.7% 0.04[-0.13, 0.21] I S ® e
Robertson 2007 8 15 232 7.9 11 115 9.0% 0.10 [-0.18, 0.38] [ e
Russell-Jones 2004 83 11 4901 8.4 13 256  17.2% -0.10 [-0.29, 0.09] — ®e
Thalange 2013 (1) 38 14 171 86 14 168 8.0% 0.20 [-0.10, 0.50] i ®e
Vague 2003 (1) 7.6 15 280 7.6 12 139 9.8% 0.00 [-0.27, 0.27] N ® e
Subtotal (95% CI) 1689 935 79.7% -0.02 [-0.13, 0.09] <
Heterogeneity: Tau® = 0.01; Chi®= 7.22,df = 5 (P = 0.20); 2 = 31%
Test for overall effect: Z=0.32 (F = 0.75)
1.27.2 Unpublished
NCTO0605137 (2) 7.6 0.7 55 7.5 0.7 27 7.0% 0.10 [-0.22, 0.42] R TN NN N
Standl 2004 (3) 7.7 11 210 7.6 12 206 13.3% 0.10 [-0.12, 0.32] N I [ KK ]
Subtotal (95% CI) 265 233 203% 0.10 [-0.08, 0.28] <
Heterogeneity: Tau? = 0.00; Chi* = 0.00,df = 1 (P = 1.00); P =0%
Test for overall effect- Z=1.07 (P =0.28)
Total (95% CI) 1954 1168  100.0% 0.00 [-0.09, 0.09]

Heterogeneity: Tau® = 0.00; Chi® = 8.67,df =7 (P = 0.28); F = 19%
Test for overall effect: £ = 0.09 (F = 0.93)
Test for subgroup differences: Chi* = 1.17, df =1 (P = 0.28), I* = 149%

Foomotes

(1) SD calculated from SE

(2) Data from study s: L5 mean adj d for baseline value. 5D calculated from SE
(3) Data after 26 weeks of intervention from FDA medical review and CSR

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: HbA 1c (published vs. unpublished data)
{C) Bias due to missing outcome data: HbAlc (published vs. unpublished data)

(D) Bias in measurement of the outcome: HbA 1c (published vs. unpublished data)

(E) Bias in selection of the reported result: HbAlc (published vs. unpublished data)

(F) Overall bias: HbA1c (published vs_ unpublished dara)

05 0325
Favours insulin detemir

T

025 05
Favours NPH insulin
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Insulin detemir vs insulin glargine
Severe hypoglycaemia:

Insulin detemir  Insulin glargine Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETF
Heller 2009 54 299 23 144 574% 113[0.72,1.77] (Y R XX X |
Pieber 2007 3 161 12 159 426% 0.25[0.07, 0.86] | 0 E
Total (95% CI) 460 303 100.0% 0.59 [0.13, 2.63]
Total events: a7 35
Heterogeneity: Tan? = 0.96; Chi*=5.20, df = 1 (P = 0.02); I = 81% 0.001 01 1 10 1000
Test for overall effect: Z = 0.69 (P = 0.49) Fawours insulin detemir Favours insulin glargine

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe hypoglycaemia
(C) Bias due to missing outcome data: Severe hypoglycaemia

(D) Bias in measurement of the outcome: Severe hypoglycaemia

(E) Bias in selection of the reported result: Severe hypoglycaemia

(F) Owerall bias: Severe hypoglycaemia

Analysis 3.4. Comparison 3: Insulin detemir versus insulin glargine,
Outcome 4: Hypoglycaemia reported as a serious adverse event

Insulin detemir  Insulin glargine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Heller 2009 12 299 2 144  57.9% 2.89 [0.66, 12.74]
Pieber 2007 1 161 3 159 42.1% 0.33[0.03, 3.13]
Total (95% CI) 460 303 100.0% 1.16 [0.14 , 9.48]
Total events: 13 5
Heterogeneity: Tau? = 1.41; Chi? = 2.49, df =1 (P = 0.11); 2 =60% 0.005 01 1 10 200
Test for overall effect: Z = 0.14 (P = 0.89) Favours insulin detemir Favours insulin glargine

Test for subgroup differences: Not applicable

Analysis 3.13. Comparison 3: Insulin detemir versus insulin glargine, Outcome 13: Any nocturnal hypoglycaemia

Insulin detemir Insulin glargine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.13.1 Published
Pieber 2007 77 161 81 159 12.8% 0.94[0.75, 1.17] —_—
Subtotal (95% CI) 161 159 12.8% 0.94 [0.75 , 1.17] .....
Total events: 77 81

Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)

3.13.2 Unpublished

Heller 2009 256 299 121 144 87.2% 1.02[0.94, 1.11)

Subtotal (95% CI) 299 144 87.2% 1.02[0.94, 1.11) 1

Total events: 256 121

Heterogeneity: Not applicable

Test for overall effect: Z = 0.43 (P = 0.67)

Total (95% CI) 460 303 100.0% 1.01 [0.93, 1.09] ?

Total events: 333 202

Heterogeneity: Tau? = 0.00; Chi* = 0.61, df = 1 (P = 0.43); 2= 0% o7  obs 1 12 s

Test for overall effect: Z = 0.20 (P = 0.84) Favours insulin detemir Favours insulin glargine

Test for subgroup differences: Chi? = 0.46, df = 1 (P = 0.50), I* = 0%
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Analysis 3.14. Comparison 3: Insulin detemir versus insulin glargine, Outcome
14: Confirmed nocturnal hypoglycaemia (PG < 3.1 mmol/L and no assistance)

Insulin detemir Insulin glargine Risk Ratio Risk Ratio
Study or Subgroup Evenis Total Evenis Total Weight M-H, Random, 5% CI M-H, Random, 95% CI
3.14.1 Published
Pieber 2007 67 161 73 159 12.9% 0.91[0.71, 1.16] S —
Subtotal (95% CI) 161 159 129% 0.91 [0.71, 1.16] *
Total events: 67 73

Heterogeneity: Mot applicable
Test for overall effect: £= 0.77 (P = 0.44)

3.14.2 Unpublished

Heller 2009 246 299 116 144 87.1% 1.02 0593, 1.12]
Subtotal (95% CI) 299 144 87.1% 1.02 [093,1.12]
Total events: 245 116

Heterogeneity: Not applicable
Test for overall effect: Z = 0.43 (P = 0.67)

Total (95% CI) 460 303 100.0% 1.01 [0.92, 1.10]

Total events: 313 189 ?

Heterogeneity: Tau? = 0.00; Chi* = 0.98, df = 1 (P=0.32); F = 0% o5 o7 1 .

Test for overall effect: £ = 0.12 (P = 0.90) Favours insulin detemir Fawvours insulin glargine

Test for subgroup differences: Chiz = 0.77, df = 1 (P = 0.38), I* = 0%

Analysis 3.15. Comparison 3: Insulin detemir versus insulin glargine, Outcome 15:
Symptomatic nocturnal hypoglycaemia (PG = 3.1 or no PG and no assistance required)

Insulin detemir Insulin glargine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.15.1 Published
Pieber 2007 30 161 23 159  20.8% 1.29[0.78, 2.12] -
Subtetal (95% CI) 161 159 20.8% 1.29[0.78, 2.12] ’
Total events: 30 23

Heterogeneity: Not applicable
Test for overall effect: Z = 1.00 (P = 0.32)

3.15.2 Unpublished

Heller 2009 126 299 63 144 79.2% 0.96 [0.77, 1.21]
Subtotal (95% CI) 299 144  79.2% 0.96 [0.77 , 1.21]
Total events: 126 63

Heterogeneity: Not applicable
Test for overall effect: Z = 0.32 (P =0.75)

Total (95% CI) 460 303 100.0% 1.02 [0.81, 1.29]

Total events: 156 86 ?

Heterogeneity: Tau? = 0.00; Chi? = 1.12, df =1 (P = 0.29); = 11% 0b1 o1 1 o 100

Test for overall effect: Z = 0.19 (P = 0.85) Favours insulin detemir Favours insulin glargine

Test for subgroup differences: Chi? = 1.09,df = 1 (P = 0.30), I* = 7.9%
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Analysis 3.16. Comparison 3: Insulin detemir versus insulin glargine, Outcome 16: Severe nocturnal hypoglycaemia

Insulin detemir ~ Insulin glargine Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Evemts Total Weight M-H, Random,95% CI M-H, Random, 95% CI ABCDETF
3.16.1 Published
Pieber 2007 0 161 4 159 324% 0.11[0.01, 2.02] R CE N NN N
Subtotal (95% CI) 161 159 324% 0.11 [0.01, 2.02] .‘.
Total events: 0 4
Heterogeneity: Not applicable

Test for overall effect: Z =149 (P=0.14)

3.16.2 Unpublished

Heller 2009 27 299 11 144  67.6% 118[060, 2.32] CE XN N
Subtotal (35% CI) 299 144 67.6% L18[0.60, 2.32] :

Total events: 27 11

Heterogeneity: Not applicable

Test for overall effect: Z = 0.49 (P = 0.63)

Total (5% CI) 460 303 100.0% 055 [0.06, 5.12] -

Total events: 27 15

Heterogeneity: Taw? = 1.81; Chi2= 255, df = 1 (P=0.11); 2 =61% odo o o 1000

Test for overall effect: Z = 0.53 (P = 0.60) Favours insulin detemir Favours insulin glargine

Test for subgroup differences: Chi? = 2.43, df = 1 (P =0.12), I = 58.8%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe nocturmal hypoglycaemia
(C) Bias due to missing outcome data: Severe nocturnal hypoglycaemia

(D) Bias in measurement of the outcome: Severe nocturnal hypoglycaemia

(E) Bias in selection of the reported result- Severe noctumal hypoglycaemia

(F) Overall bias: Severe nocturnal hypoglycaemia

Analysis 3.18. Comparison 3: Insulin detemir versus insulin glargine, Outcome 18: HbAlc

Insulin detemir Insulin glargine Mean Difference Mean Difference Risk of Bias

Smdy or Subgroup Mean sD Total Mean SD Total Weight IV, Random,95% CI IV, Random, 95% CI A BCDETF
Heller 2009 (1) 7.6 0.8 283 76 0.7 134 693% 0.00[-0.15, 0.15] Beaeaaes
Pieber 2007 (1) 8.16 1 149 8.19 1 151 30.7% -0.03[-0.26, 0.20] X R R X ]
Total (95% CI) 432 285 100.0% -0.01[-0.13, 0.12]
Heterogeneity: Tau® = 0.00; Chi*= 0.05, df =1 (P=0.83); P=0%

: ' ' '
Test for overall effect: £ = 0.14 (P = 0.89) 1 05 0 05 1
Test for subgroup differences: Not applicable Favours insulin detemir Favours insulin glargine
Footmotes

(1) 5D calculated from SE

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: HbAlc
(C) Bias due to missing outcome data: HhAlc

(D) Bias in measurement of the outcome: HbAlc

(E) Bias in selection of the reported result- HbAlc

(F) Overall bias: HbAlc
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Insulin degludec vs insulin detemir

Analysis 4.3. Comparison 4: Insulin degludec versus insulin detemir, Outcome 3: Severe hypoglycaemia

Insulin degludec Insulin detemir Risk Ratio Risk Ratio Risk of Bias
Smudy or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETF
4.3.1 Adults
Davies 2014 32 301 16 152 42.7% 1.01[0.57,1.78] areeee
Subtotal (95% CI) 301 152 42.7% 1.01 [0.57 , 1.78] z
Total events: 32 16

Heterogeneity: Not applicable
Test for overall effect: Z=0.03 (P=0.97)

4.3.2 Children

BEGIN Young 31 174 24 175 573% 130[080,2.12] (RN XN
Subtotal (95% CI) 174 175 57.3% 1.30 [0.80, 2.12] z

Total events: 31 24

Heterogeneity: Not applicable
Test for overall effect: Z=1.05 (P=0.30)

Total (95% CI) 475 327 100.0% 117[0.81, 1.69] 'S

Total events: 63 40

Heterogeneity- Tar? = 0.00; Chi2=0.43, df = 1 (P = 0.51); 2= 0% ol o1 o 1o

Test for overall effect: Z=0.81 (P=0.42) Favouwrs insulin degludec Favours insulin detemir

Test for subgroup differences: Chi? = 0.43, df=1(P=051), F=0%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe hypoglycaemia
(C) Bias due to missing outcome data: Severe hypoglycaemia

(D) Bias in measurement of the outcome: Severe hypoglycaemia

(E) Bias in selection of the reported result: Severe hypoglycaemia

(F) Owverall bias: Severe hypoglycaemia

Analysis 4.4. Comparison 4: Insulin degludec versus insulin detemir,
Outcome 4: Hypoglycaemia reported as a serious adverse event

Insulin degludec Insulin detemir Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.4.1 Adults
Davies 2014 11 301 8 152 73.4% 0.69 [0.29, 1.69]
Subtotal (95% CI) 301 152 734% 0.69 [0.29, 1.69] 1
Total events: 11 8

Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)

4.4.2 Children

BEGIN Young 4 174 2 175 26.6% 2.01[0.37, 10.84] R I
Subtotal (95% CI) 174 175 26.6% 2.01[0.37, 10.84] ’
Total events: 4 2

Heterogeneity: Not applicable
Test for overall effect: Z = 0.81 (P = 0.42)

Total (95% CI) 475 327 100.0% 0.92 [0.37, 2.32] ?

Total events: 15 10

Heterogeneity: Taw? = 0,10; Chi? = 1.20, df = 1 (P=0.27); 2= 17% ods o1 1 10 200

Test for overall effect: Z = 0.17 (P = 0.86) Favours insulin degludec Favours insulin detemir
Test for subgroup differences: Chi2 = 1.20, df = 1 (P = 0.27), 2= 16.5%
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Analysis 4.14. Comparison 4: Insulin degludec versus insulin detemir, Outcome 14: Nocturnal hypoglycaemia

Insulin degludec Insulin detemir Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.14.1 Adults
Davies 2014 176 301 89 152 36.6% 1.00 [0.85, 1.18]
Subtotal (95% CI) 301 152 36.6% 1.00 [0.85, 1.18] :
Total events: 176 a9

Heterogeneity: Not applicable
Test for overall effect: Z = 0.02 (P = 0.99)

4.14.2 Children

BEGIN Young 133 174 125 175  63.4% 1.07 [0.94, 1.21]

Subtotal (95% CI) 174 175 634% 1.07 [0.94, 1.21] :
Total events: 133 125

Heterogeneity: Not applicable
Test for overall effect: Z = 1.06 (P = 0.29)

Total (95% CI) 475 327 100.0% 1.04 [0.94, 1.15]
Total events: 309 214 r
Heterogeneity: Tau® = 0.00; Chi? = 0.46, df = 1 (P = 0.50); F = 0% 05 o7 1 15 3
Test for overall effect: Z = 0.84 (P = 0.40) Favours insulin degludec Favours insulin detemir
Test for subgroup differences: Chi? = 0.43, df =1 (P =0.51), 2= 0%
Analysis 4.16. Comparison 4: Insulin degludec versus insulin
detemir, Outcome 16: Nocturnal hypoglycaemia (symptomatic)
Insulin degludec Insulin detemir Risk Ratio Risk Ratio
Study or Subgroup Evenis Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.16.1 Adults
Davies 2014 15 301 20 152 61.2% 0.38 [0.20, 0.72] e
Subtotal (95% CI) 301 152 61.2% 0.38 [0.20, 0.72] ’
Total events: 15 20
Heterogeneity: Not applicable
Test for overall effect: Z = 2.97 (P = 0.003)
4.16.2 Children
BEGIN Young 4 174 2 175 38.8% 2.01[0.37,10.84] T —
Subtotal (95% CI) 174 175 38.8% 2.01 [0.37 , 10.84] ’
Total events: 4 2
Heterogeneity: Not applicable
Test for overall effect: Z = 0.81 (P = 0.42)
Total (95% CI) 475 327 100.0% 0.72 [0.15, 3.59] ?
Total events: 19 22
Heterogeneity: Tau? = 0.98; Chi? = 3.33, df = 1 (P = 0.07); I* = 70% o.do2 1 =00
Test for overall effect: Z = 0.40 (P = 0.69) Favours insulin degludec Favours insulin detemir

Test for subgroup differences: Chi* = 3.30, df = 1 (P = 0.07), = 69.7%
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Analysis 4.17. Comparison 4: Insulin degludec versus insulin
detemir, Outcome 17: Nocturnal hypoglycaemia (asymptomatic)

Insulin degludec Insulin detemir Risk Ratio Risk Ratio
Study or Subgroup Ewvents Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.17.1 Adults
Davies 2014 92 301 30 152 19.0% 0.93 [0.70, 1.23] o
Subtotal (95% CI) 301 152  19.0% 0.93 [0.70, 1.23] .
Total events: 92 50

Heterogeneity: Not applicable
Test for overall effect: Z = 0.51 (P = 0.61)

4.17.2 Children

BEGIN Young 116 174 129 175 81.0% 0.90 [0.79, 1.04]

Subtotal (95% CI) 174 175 81.0% 0.90 [0.79, 1.04] ,
Total events: 116 129

Heterogeneity: Not applicable
Test for overall effect: Z = 1.43 (P = 0.15)

Total (95% CI) 475 327 100.0% 0.91 [0.80, 1.03]

Total events: 208 179

Heterogeneity: Tau? = 0,00; Chi2 = 0.03, df = 1 (P = 0.86); I2= 0% obs  oh 1 —h

Test for overall effect: Z = 1.51 (P = 0.13) Favours insulin degludec Favours insulin detemir

Test for subgroup differences: Chi? = 0.03, df = 1 (P=0.87), *= 0%

Analysis 4.18. Comparison 4: Insulin degludec versus insulin detemir, Outcome 18: Severe nocturnal hypoglycaemia

Insulin deglud Insulin d i Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total FEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFTF
4.18.1 Adulis
Davies 2014 12 301 5 152 58.7% 121[043,3.38] LR K]
Subtotal (95% CI) 301 152 58.7% 1.21 [0.43 , 3.38] :
Total events: 12 5

Heterogeneity: Not applicable
Test for overall effect: Z =037 (P=0.71)

4.18.2 Children

BEGIN Young 5 174 5 175 413% 1.01[0.30,3.41] [ E XXX K]
Subtotal (95% CI) 174 175 41.3% 1.01[0.30,3.41] 1

Total events: 5 5

Heterogeneity: Not applicable
Test for overall effect Z=0.01 (P=099)

Total (95% CI) 475 327 100.0% L12[051,2.46] TS

Total events: 17 10

Heterogeneity- Tau? = 0.00; Chi?= 0.05, df = 1 (P = 0.82); 2= 0% ods o1 T 2o

Test for overall effect Z=0.29 (P=0.77) Favours insulin degludec Favours insulin detemir

Test for subgroup differences: Chi? = 0.05, df = 1 (P = 0.82), F = 0%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe nocturnal hypoglycaemia
(C) Bias due to missing outcome data: Severe nocturnal hypoglycaemia

(D) Bias in measurement of the outcome: Severe noctumal hypoglycaemia

(E) Bias in selection of the reported result: Severe nocturnal hypoglycaemia

(F) Overall bias: Severe nocturnal hypoglycaemia
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Insulin degludec vs insulin glargine

Analysis 5.5. Comparison 5: Insulin degludec versus insulin glargine, Outcome 5: Severe hypoglycaemia

Insulin degludec  Insulin glargine Risk Ratio Risk Ratio Risk of Bias
Stdy or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETF
5.5.1 Adults
BEGIN Basal-Bolus Type 1 58 472 16 154 579% 1.18[0.70, 1.99] asreese
BEGIN Flex T1 21 165 16 161 421% 1.28 [0.69 , 2.36] 'YX XXX
Subtotal (95% CI) 637 315 100.0% 1.22 [0.82, 1.82]
Total events: 79 32
Heterogeneity: Tau? = 0.00; Chi* = 0.04, df = 1 (P = 0.85); I = 0%
Test for overall effect: Z = 0.99 (P =0.32)
5.5.2 Children
Urakami 2017 0 9 0 9 Not estimable 2?2 @® 2 2
Subtotal (95% CI) 9 9 Not estimable
Total events: 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% CI) 646 324 100.0% 1.22 [0.82, 1.82]
Total events: 78 32 r
Heterogeneity: Tau? = 0.00; Chi? = 0.04, df = 1 (P = 0.85); 2 = 0% ol 01 i T 100
Test for overall effect: Z = 0.99 (P =0.32) Favours insulin degludec Favours insulin glargine

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe hypoglycaemia
(C) Bias due to missing outcome data: Severe hypoglycaemia

(D) Bias in measurement of the outcome: Severe hypoglycaemia

(E) Bias in selection of the reported result: Severe hypoglycaemia

(F) Overall bias: Severe hypoglycaemia

Analysis 5.3. Comparison 5: Insulin degludec versus insulin
glargine, Outcome 3: Health-related quality of life (physical health)

Heterogeneity: Tau® = 0.12; Chi?= 1.20, df =1 (P = 0.27); I = 17%
Test for overall effect: Z = 0.07 (P = 0.94)
Test for subgroup differences: Chi? = 1.20, df = 1 (P = 0.27), I2 = 16.9%

Risk of bias legend
(A) Bias arising from the randomization process

(C) Bias due to missing outcome data: Health-related quality of life (physical health)

(F) Overall bias: Health-related quality of life (physical health)

Favours insulin glargine

(B) Bias due to deviations from intended interventions: Health-related quality of life (physical health)

(D) Bias in measurement of the outcome: Health-related quality of life (physical health)
(E) Bias in selection of the reported result: Health-related quality of life (physical health)

Insulin degludec Insulin glargine Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean sD Total  Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETF
5.3.1 Published
BEGIN Basal-Bolus Type 1 523 7.3 472 51.8 8.1 157  54.7% 0.50[-0.93, 1.83] [ X N BN
Subtotal (95% CI) 472 157 547% 0.50 [-0.93, 1.93]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.69 (P = 0.49)
5.3.2 Unpublished
SWITCH 1 499 B.1 209 50.6 85 05  453% 0,70 [-2.30, 0.90) SRR
Subtotal (95% CI) 209 205 45.3% -0.70 [-2.30 , 0.90] z
Heterogeneity: Not applicable
Test for overall effect: Z = 0.86 (P = 0.39)
Total (95% CI) 681 362 100.0% 0,04 [-1.21, 1.13]

0 5 0 5 10
Favours insulin degludec
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Analysis 5.6. Comparison 5: Insulin degludec versus insulin glargine,
Outcome 6: Hypoglycaemia reported as a serious adverse event

Insulin deghidec Insulin glargine Risk Ratio Risk Ratio
Swmudy or Subgroup Events Total Evems Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
5.6.1 Adults
BEGIN Basal-Bolus Type 1 28 472 6 154  33.4% 1.52[0.64, 3.61] -
BEGIN Flex T1 4 165 5 161  20.7% 0.78[0.21, 2.85] RN
SWITCH 1 17 454 33 460  45.9% 0.52[0.30, 0.92] .
Subtotal (95% CI) 1091 775 100.0% 0.81 [0.40 , 1.66] ’
Total events: 49 44

Heterogeneity: Tau? = 0.21; Chi* = 4.13, df = 2 (P = 0.13); I* = 52%
Test for overall effect: Z = 0.57 (P = 0.57)

5.6.2 Children

Urakami 2017 0 9 0 9 Not estimable
Subtetal (95% CI) 9 9 Not estimable
Total events: 0 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI) 1100 784 100.0% 0.81 [0.40, 1.66]

Total events: 49 44 *

Heterogeneity: Tau? = 0.21; Chi? = 4,13, df =2 (P = 0,13); I = 52% obl o1 1 o 10

Test for overall effect: Z = 0.57 (P = 0.57) Favours insulin degludec Favours insulin glargine

Test for subgroup differences: Not applicable

Analysis 5.15. Comparison 5: Insulin degludec versus insulin glargine, Outcome 15: Nocturnal hypoglycaemia

Insulin degludec  Insulin glargine Risk Ratio Risk Ratio
Study or Subgroup Events Total [Events Total Weight M-H, Random, 35% CI M-H, Random, 95% CI
5.15.1 Adults
BEGIN Basal-Bolus Type 1 41 472 114 154 593% 0.98[0.88, 1.09]
BEGIN Flex T1 121 165 17 161 404% 1011088, 1.15] :
Subtotal (95% CI) 637 315 99.7% 0.99[0.91, 1.08]
Total events: 462 231

Heterogeneity: Tau? = 0.00; Chi* = 0.15,df = 1 (P = 0.70); I*= 0%
Test for overall effect: Z =025 (P =0.80)

5.15.2 Chlidren

Urakami 2017 (1) 2 9 4 9 03% 050[0.12,2.08] _ L
Subtotal (95% CI) 9 9 03% 0.50 [0.12, 2.08] .‘
Total events: 2 4

Heterogeneity: Not applicable
Test for overall effect: Z=095(P=0.34)

Total (95% CI) 646 324 100.0% 0.99[0.91, 1.07]

Total events: 464 235

Heterogeneity: Tau? = 0.00; Chi? = 1.03, df = 2 (P = 0.60); I = 0% 0z 01 1T 1 s

Test for overall effect: Z = 0.31 (P =0.76) Favours insulin degludec Favours insulin glargine

Test for subgroup differences: Chi* = 0.88, df = 1 (P=0.35), I>= 0%

Footnotes
(1) Data provided by study author
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Analysis 5.19. Comparison 5: Insulin degludec versus insulin
glargine, Outcome 19: Severe nocturnal hypoglycaemia
Insulin degludec  Insulin glargine Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total [Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETF

BEGIN Basal-Bolus Type 1 18 472 3 154 505% 1.96 [0.58, 6.56) (X X X X X ]

BEGIN Flex T1 5 165 5 161 495% 0.98[0.29, 3.31] 00000

Urakami 2017 (1) 0 9 0 9 Not estimable 22082 2

Total (95% CI) 646 324 100.0% 1.39[0.59, 3.27]

Total events: 23 ]

Heterogeneity: Tau? = 0.00; Chi? = 0.64, df = 1 (P = 0.42); P = 0% iz o 1 o =0

Test for overall effect: Z = 0.75 (P = 0.46) Favours insulin degludec Favours insulin glargine

Test for subgroup differences: Not applicable

Foomotes

(1) Data from study author

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions: Severe noctumal hypoglycaemia

(C) Bias due to missing outcome data: Severe nocturnal hypoglycaemia

(D) Bias in measurement of the outcome: Severe nocrurnal hypoglycaemia

(E) Bias in selection of the reported result: Severe noctumal hypoglycaemia

(F) Overall bias: Severe nocturnal hypoglycaemia

Analysis 5.18. Comparison 5: Insulin degludec versus insulin
glargine, Outcome 18: Nocturnal hypoglycaemia (symptomatic)
Insulin degludec Insulin glargine Risk Ratio Risk Ratio

Study or Subgroup Events Total [Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
BEGIN Basal-Bolus Type 1 38 472 10 154  61.7% 1.24[0.63, 2.43]
BEGIN Flex T1 11 165 9 161  38.3% 1.19[0.51, 2.80]
Total (95% CI) 637 315 100.0% L.22[0.72, 2.07]
Total events: 49 19 . . .
Heterogeneity: Tau® = 0.00; Chi* = 0.00, df = 1 (P = 0.94); I* = 0% 002 01 1 10 50

Test for overall effect: Z=0.74 (P =0.46)
Test for subgroup differences: Not applicable

Favours insulin degludec

Favours insulin glargine
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