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ABSTRACT

Introduction:  Patients with type 2 diabe-
tes (T2D) who require intensification of basal 
insulin therapy need treatment options that 
can improve their health-related quality of life 
(HRQoL) and translate into better outcomes. 
These analyses compared patient-reported out-
comes (PROs) in patients with T2D receiving 
tirzepatide or insulin lispro.

Methods:  The randomised, open-label, 
multinational, phase 3b SURPASS-6 trial 
(NCT04537923) was conducted at 135 medical 
research centres and hospitals in 15 countries 
and compared two recommended treatment 
intensification strategies in people with T2D and 
inadequate glycaemic control on basal insulin: 
addition of once-weekly tirzepatide versus addi-
tion of prandial insulin lispro. Randomisation 
was stratified by country, baseline glycated hae-
moglobin level and metformin use. PROs were 
measured using the Short Form-36 Health Sur-
vey version 2 (SF-36v2) acute form (secondary 
outcome), EQ-5D-5L, Ability to Perform Physi-
cal Activities of Daily Living (APPADL) question-
naire and Impact of Weight on Self-Perceptions 
(IW-SP) questionnaire (tertiary/exploratory out-
comes). PROs were compared for the tirzepatide-
pooled dose group (5, 10 and 15 mg) and each 
tirzepatide dose group versus insulin lispro at 
52 weeks using the modified intention-to-treat 
efficacy analysis set.
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Results:  Between 19 October 2020 and 01 
November 2022, 2267 people were assessed and 
1428 participants with T2D were randomised. At 
52 weeks, participants in the tirzepatide-pooled 
group had statistically significant improved 
scores across all SF-36v2 domains and both 
component summary scores compared with 
insulin lispro-treated participants (p < 0.05), with 
the largest differences observed in the general 
health, vitality and mental health domains. 
Statistically significant improved APPADL and 
IW-SP total scores, as well as EQ visual analogue 
scale and EQ-5D-5L index scores (after adjust-
ment for baseline scores), were observed in 
tirzepatide-pooled participants compared with 
insulin lispro-treated participants.
Conclusions:  In adult patients with T2D and 
inadequate glycaemic control with basal insulin, 
tirzepatide treatment was associated with greater 
improvements in HRQoL than prandial insu-
lin therapy in addition to clinically significant 
improvements in glycaemic and body weight-
related parameters.

PLAIN LANGUAGE SUMMARY

Basal insulin, which controls blood sugar at 
times when not eating but when the body still 
needs energy, may not provide sufficient glycae-
mic control for some people with type 2 dia-
betes (T2D). These people require additional 
therapy to improve their health-related quality 
of life (HRQoL) and achieve better outcomes. 
This phase 3 study (SURPASS-6) compared 
patient-reported outcomes, including HRQoL, 
between people with T2D on basal insulin 
receiving additional therapy with tirzepatide 
or insulin lispro (a fast-acting insulin analogue 
mealtime injection). Patient-reported outcomes 
were assessed using several validated measures 
– the Short Form-36 Health Survey version 2 
(SF-36v2) acute form (a measure of HRQoL), 
the EQ-5D-5L (a measure of overall health sta-
tus), the Ability to Perform Physical Activities 
of Daily Living (APPADL) questionnaire and the 
Impact of Weight on Self-Perceptions (IW-SP) 

questionnaire. The results in the two treatment 
groups were compared at the end of the treat-
ment period (52 weeks). At 52 weeks, partici-
pants in the tirzepatide group had statistically 
significant improved scores across all HRQoL 
aspects measured by the SF-36v2 compared with 
participants in the insulin lispro group, with the 
largest differences observed in general health, 
vitality and bodily pain. Statistically significant 
improved EQ-5D-5L, APPADL and IW-SP scores 
were also observed in participants in the tirze-
patide group compared with the insulin lispro 
group. In adults with T2D who require therapy 
in addition to basal insulin, tirzepatide treat-
ment was associated with greater improvements 
in HRQoL than mealtime insulin therapy, as well 
as clinically significant improvements in blood 
sugar and body weight control.

Keywords:  Basal insulin; Health-related 
quality of life; Insulin lispro; Patient-reported 
outcomes; SURPASS-6; Tirzepatide; Type 2 
diabetes

Key Summary Points 

Why carry out this study?

In the phase 3b SURPASS-6 trial, for the first 
time, the effects of two recommended treat-
ment intensification strategies (addition of 
once-weekly tirzepatide versus addition of 
prandial insulin lispro) on the health-related 
quality of life of people with type 2 diabetes 
(T2D) and inadequate glycaemic control on 
basal insulin was evaluated using the Short 
Form-36 Health Survey version 2 acute form 
(SF-36v2).

We hypothesised that tirzepatide would 
be superior to insulin lispro for improving 
SF-36v2 domain and summary scores and 
compared the effects of these treatments on 
EQ-5D-5L, Ability to Perform Physical Activi-
ties of Daily Living (APPADL) and Impact of 
Weight on Self-Perception (IW-SP) outcomes.
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What was learned from the study?

The phase 3b SURPASS-6 trial showed that 
the recommended treatment intensification 
strategy of adding tirzepatide to basal insulin 
statistically significantly improved patient-
reported outcomes assessed compared with 
intensification with insulin lispro, including 
health-related quality of life as assessed by 
the SF-36v2 acute form, the EQ visual ana-
logue scale and EQ-5D-5L index, the APPADL 
questionnaire and the IW-SP questionnaire.

Tirzepatide has demonstrated significant 
improvements in not just clinical outcomes 
but also health-related quality of life in basal 
insulin-treated patients with T2D and inad-
equate glycaemic control compared with 
prandial insulin therapy.

INTRODUCTION

Type 2 diabetes (T2D) is characterised by insu-
lin resistance and progressive loss of beta cell 
function [1]. Patients with long-standing inad-
equately controlled diabetes often require ini-
tiation of insulin therapy, usually with basal 
insulin. Over time, as the disease progresses, 
intensification of insulin therapy with prandial 
insulin is often needed to improve glycaemic 
control [2, 3]. However, weight gain, fear of 
hypoglycaemia and treatment complexity are 
recognised barriers to therapy intensification in 
real-world clinical practice [4, 5]. Furthermore, 
the greater treatment burden, lower adherence 
and greater healthcare costs associated with 
basal-bolus insulin therapy present additional 
challenges [6–8]. A number of these factors may 
contribute to the general lack of positive effect 
seen with basal-bolus insulin therapy on patient-
reported outcomes (PROs) measuring overall 
health-related quality of life (HRQoL) or health 
state (Short Form-36 Health Survey version 2 
[SF-36v2], EQ-5D-5L, World Health Organiza-
tion-5 Well-Being Index and Diabetes Quality 
of Life) [9–12].

Selective glucagon-like peptide-1 (GLP-1) 
receptor agonists are now recommended for 
patients already on basal insulin before prandial 
insulin is initiated [13]. The addition of selective 
GLP-1 receptor agonists to basal insulin reduces 
insulin requirements while improving glycaemic 
control and resulting in body weight reduction 
without increasing the risk of hypoglycaemia 
[14–18]. However, these agents have shown posi-
tive but limited effects on PROs measuring over-
all HRQoL or health state (SF-36v2, EQ-5D-5L) 
in some studies [14, 18–20]. Identifying treat-
ment options that can not only simplify insulin 
regimens and lower insulin use but also improve 
patients’ HRQoL and translate into improved 
outcomes for patients, is important.

Tirzepatide is a first-in-class once-weekly 
glucose-dependent insulinotropic polypeptide 
(GIP) and GLP-1 receptor agonist approved as an 
adjunct to diet and exercise for the treatment of 
adults with T2D and as an adjunct to a reduced-
calorie diet and increased physical activity for 
chronic weight management in adults with 
an initial body mass index (BMI) of ≥ 30 kg/m2 
(obesity) or with BMI ≥ 27 kg/m2 (overweight) 
in the presence of at least one weight-related 
comorbid condition [21, 22]. The SURPASS-1 to 
SURPASS-5 clinical trials [23–27] have reported 
improvements in a range of PROs, including the 
EQ-5D-5L measuring health status, across the 
dose range for tirzepatide [28]. In SURPASS-5, 
participants receiving tirzepatide 10 or 15 mg 
(in addition to background treatment with insu-
lin glargine ± metformin) reported significantly 
improved overall health, body weight-related 
self-perceptions and physical well-being, com-
pared with placebo (in addition to background 
treatment) [28]. These results are encouraging, 
but there are currently no data available com-
paring PROs for patients treated with tirzepa-
tide plus basal insulin versus intensification with 
prandial insulin.

Since all treatments have the potential to 
impact the patient’s HRQoL, inclusion of PRO 
measures in clinical trials is important and 
should be considered as routine when new tri-
als are designed [29, 30]; findings, combined 
with use of PRO measures in routine practice, 
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can be used to support clinical decision mak-
ing [30]. The American Diabetes Association 
and the European Association for the Study of 
Diabetes recommend that patient preference 
and experience play a major role in decisions 
made by healthcare providers, forming part of 
the discussion when choosing a treatment to 
optimise glycaemic control and weight manage-
ment for the individual patient [2, 31]. Patient 
experience is now also a consideration for regu-
latory and health technology assessment bodies 
when assessing new drug candidates [32–35]. A 
selection of PRO measures has been used in T2D 
clinical trials [28, 36, 37], allowing for the most 
appropriate measures to be selected for each 
individual trial based on their relevance to the 
study design and the participants being treated, 
reflecting their assessment of the treatment, dis-
ease state and burden. A review of PRO measures 
used in phase 3 clinical trials of GLP-1 receptor 
agonists, novel insulins, sodium-glucose cotrans-
porter-2 inhibitors and dipeptidyl peptidase-4 
inhibitors for T2D published in 2016 identified 
five important PRO concepts measured using 
20 different questionnaires: symptoms, HRQoL, 
psychological well-being, satisfaction with treat-
ment/health and impact of weight [38].

The phase 3b SURPASS-6 trial compared two 
recommended treatment intensification strate-
gies in people with T2D and inadequate glycae-
mic control on basal insulin: addition of tirze-
patide versus addition of prandial insulin lispro. 

Clinical outcomes, including improvements 
in glycaemic control and reductions in body 
weight, showed significant advantages for tirze-
patide [39], supporting previous studies showing 
reductions in glycated hemoglobin (HbA1c) lev-
els and body weight with tirzepatide [23–27]. We 
now report PROs from SURPASS-6, including, 
for the first time, the effects of tirzepatide com-
pared to intensification with prandial insulin on 
HRQoL using the SF-36v2. We hypothesised that 
tirzepatide would be superior to insulin lispro 
for improving SF-36v2 domain and summary 
scores and compared the effects of these treat-
ments on EQ-5D-5L, Ability to Perform Physical 
Activities of Daily Living (APPADL) and Impact 
of Weight on Self-Perception (IW-SP) outcomes.

METHODS

Study Design

SURPASS-6 (NCT04537923) was a randomised, 
open-label, multicentre, parallel-arm, phase 3b 
study that compared the effect of the addition 
of tirzepatide once weekly or insulin lispro three 
times a day in adults with T2D and inadequate 
glycaemic control despite insulin glargine, with 
or without metformin. The primary results of 
SURPASS-6 have been presented elsewhere [39]. 

Fig. 1   SURPASS-6 study design. aThe screening/insu-
lin standardisation period was a total of 12 weeks for par-
ticipants who needed insulin glargine optimisation and 

5 weeks for those who did not need insulin glargine opti-
misation. IU international units, QW once weekly, TID 
three times a day
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The following is an overview of the SURPASS-6 
study design (Fig. 1).

The study was conducted at 135 medical 
research centres and hospitals in 15 countries 
(Argentina, Belgium, Brazil, Czech Republic, 
Germany, Spain, Greece, Hungary, Italy, Mex-
ico, Romania, Russia, Slovakia, Turkey and the 
USA). The study protocol was approved by the 
ethical review board at each site (Supplemen-
tary Material Table 1), including the ethical 
review board at the principal investigator site 
(Advarra Inc., Columbia, MD). This study was 
conducted in accordance with consensus ethi-
cal principles derived from international guide-
lines including the Declaration of Helsinki of 
1964 and its later amendments, Council for 
International Organizations of Medical Sci-
ences International Ethical Guidelines, appli-
cable International Council for Harmonisation 
Good Clinical Practice guidelines and applica-
ble local laws and regulations. All participants 
provided written informed consent. This article 
is based on a previously conducted study and 
does not contain any new studies with human 
participants or animals performed by any of 
the authors.

Participants

Eligible patients were adults with T2D, baseline 
HbA1c of ≥ 7.5% to ≤ 11.0% (58–97 mmol/mol), 
BMI from ≥ 23 kg/m2 to ≤ 45 kg/m2 and stable 
weight (± 5%) who agreed not to initiate an 
intensive diet and/or exercise programme dur-
ing the study other than the lifestyle and die-
tary measures for diabetes treatment. Patients 
were receiving stable doses of once or twice 
daily basal insulin (with doses of ≥ 30 IU/day 
and between ≥ 0.3 and ≤ 1.0 IU/kg/day within 
90 days prior to screening considered stable). 
Patients could also be receiving oral glucose-
lowering agents in any combination of up to 
two of the following: stable daily dose of met-
formin ≥ 1500 mg/day up to maximum approved 
dose per country-specific approved label, sulfo-
nylureas or dipeptidyl peptidase-4 inhibitors.

Key exclusion criteria included the pres-
ence of type 1 diabetes, history of pancreatitis, 

proliferative diabetic retinopathy, non-prolifer-
ative diabetic retinopathy requiring acute treat-
ment, severe hypoglycaemia and established 
cardiovascular disease. All patients provided 
written informed consent before participation 
in the study.

Randomisation and Masking

Eligible participants were randomised (1:1:1:3) 
to receive tirzepatide 5, 10 or 15  mg once 
weekly or insulin lispro (100  IU/mL) three 
times a day, as subcutaneously adminis-
tered add-on to standardised insulin glargine 
(100  IU/mL), with or without metformin 
(≥ 1500  mg/day), for 52  weeks determined 
by a computer-generated random sequence 
using an interactive web response system. 
Randomisation was stratified by country, pre-
randomisation HbA1c level (≤ 8.5%, > 8.5% 
[≤ 69, > 69 mmol/mol]) and baseline metformin 
use (yes, no).

SURPASS-6 was an open-label study due to 
the different method of administration, fre-
quency and dosing requirements of tirzepatide 
and insulin lispro. However, the study team 
made every effort to remain blinded to the 
doses of tirzepatide received by participants.

Procedures

All participants discontinued oral glucose-low-
ering agents except metformin (≥ 1500 mg/day) 
and switched their pre-study basal insulin regi-
men to insulin glargine once daily at bedtime 
during insulin standardisation period (Fig. 1). 
Insulin glargine was administered via subcuta-
neous injection and titrated to target fasting 
blood glucose of 100 to 125 mg/dL as per inves-
tigator’s clinical discretion.

Participants with HbA1c of ≥ 7.5% (58 mmol/
mol) at the end of the insulin standardisation 
period of up to 10 weeks were randomised to 
the 52-week treatment period (Fig. 1). Tirze-
patide was administered via subcutaneous 
injection once weekly using single-dose pens, 
and doses were escalated gradually to improve 
gastrointestinal tolerability. Insulin lispro was 
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administered via subcutaneous injection three 
times a day using prefilled pens and titrated to 
a target pre-meal/bedtime blood glucose of 100 
to 125 mg/dL (5.6 to 6.9 mmol/L).

Clinical and safety data were collected 
throughout the study. PROs were assessed at 
baseline, endpoint (week 52) and any early 
discontinuation visit using the instruments 
described below.

Outcomes

The primary outcome, change in HbA1c from 
baseline, and secondary clinical outcomes, 
including changes from baseline in fasting 
serum glucose and body weight, as well as pro-
portions of participants at HbA1c and body 
weight reduction goals, for tirzepatide pooled 
versus insulin lispro at 52  weeks have been 
reported elsewhere [39]. PROs were measured at 
baseline and 52 weeks using the SF-36v2 acute 
form (secondary outcome), EQ-5D-5L, APPADL 
questionnaire and IW-SP questionnaire (ter-
tiary/exploratory outcomes) and were com-
pared for the tirzepatide-pooled dose group and 
for each dose of tirzepatide versus insulin lispro 
at 52 weeks. An overview of the PRO measures 
included in SURPASS-6 is presented in Table 1. 
Safety endpoints included the occurrence of 
hypoglycaemic events. Safety and tolerability 
data have been disclosed reported elsewhere 
[39].

The SF-36v2 acute form is a generic, validated, 
patient-completed measure designed to assess 
eight domains of functioning and health that 
are also combined to obtain two component 
summary scores (physical and mental) (Fig. 2) 
[40].

The EQ-5D-5L is a generic instrument com-
monly used to measure overall health status 
[41]. The EQ visual analogue scale (EQ VAS) 
allows the patient to self-rate their overall health 
status. The EQ-5D-5L index score is based on five 
dimensions (mobility, self-care, usual activities, 
pain/discomfort and anxiety/depression) with 
each dimension having five response levels. EQ-
5D-5L index scores were based on the UK value 
set [42].

The APPADL questionnaire contains seven 
items that assess how difficult it is for patients 
to engage in certain activities considered to be 
integral to normal daily life, such as walking, 
standing and climbing stairs [43].

The IW-SP has three items and is designed 
to assess how self-perceptions of individuals 
with T2D and obesity are affected by their body 
weight [44].

Higher scores indicate better outcomes across 
all PRO measures included in SURPASS-6.

Statistical Analysis

Sample size selection was guided by establish-
ing non-inferiority of each tirzepatide dose 
and tested against insulin lispro, relative to the 
primary endpoint [39]. The tirzepatide-pooled 
treatment group included participants ran-
domised to tirzepatide 5, 10 or 15 mg.

Guided by the efficacy estimand, defined as 
the average treatment effect of tirzepatide ver-
sus insulin lispro had participants taken treat-
ment as intended, analyses were conducted on 
the modified intention-to-treat efficacy analysis 
set. This dataset composed of randomised par-
ticipants exposed to ≥ 1 dose of study drug (tirze-
patide or insulin lispro) who did not discontinue 
the study drug due to inadvertent enrolment, 
and observations occurring after the start of 
rescue therapy with another glucose-lowering 
agent or early treatment discontinuation were 
excluded. Baseline demographic and clinical 
characteristics were described only for partici-
pants with a non-missing baseline score and at 
least one non-missing post-baseline score for 
at least one of the PRO measures analysed. For 
PROs, the main comparative analyses were the 
change from baseline to 52 weeks in individual 
PRO measures for tirzepatide pooled and each 
dose of tirzepatide versus insulin lispro. Only 
participants with a non-missing baseline score 
and at least one non-missing post-baseline score 
for the response variable were included in the 
analysis for that PRO measure. Responses were 
analysed using analysis of covariance (ANCOVA) 
models for endpoint measures with last obser-
vation carried forward imputation, with model 
terms treatment, pooled country, baseline 
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Table 1   Overview of the patient-reported outcome measures administered in SURPASS-6

APPADL Ability to Perform Physical Activities of Daily Living, IW-SP Impact of Weight on Self-Perception Questionnaire, 
SD standard deviation, SF-36v2 Short Form-36 Health Survey version 2, T2D type 2 diabetes, UK United Kingdom, US 
United States, VAS visual analogue scale

Name SF-36v2 acute form [40] EQ-5D-5L [41] APPADL [43] IW-SP [44]

Descrip-
tion of 
tool

A 36-item, validated, patient-com-
pleted questionnaire designed 
to assess multiple domains of 
functioning and health asks 
about the respondent’s views 
about their health, how they feel 
and how well they are able to do 
their usual activities

A non-disease-specific instrument 
commonly used to measure over-
all health status

A two-part questionnaire:
EQ VAS: a quantitative measure of 

health outcome that reflects the 
patient’s own judgement

EQ-5D-5L: a descriptive system of 
the respondent’s health state

A seven-item 
measure of self-
reported ability of 
respondents with 
T2D and over-
weight/obesity 
to perform daily 
physical activities

A three-item 
questionnaire 
assessing the 
impact of body 
weight on 
self-perceptions 
in respondents 
with T2D and 
overweight/
obesity

Details Questions assess eight health 
domains: physical functioning, 
role – physical, bodily pain, gen-
eral health, vitality, social func-
tioning, role – emotional and 
mental health, which can also be 
summarised into two component 
summary scores (Fig. 2)

The physical functioning domain 
assesses limitations due to health 
‘now’, while the remaining seven 
domains assess functioning ‘in 
the past week’

Questions (items) are answered on 
Likert scales of varying lengths 
(3-, 5- or 6-point scales)

Scoring of each domain and both 
Component Summary scores are 
US norm-based and presented 
in the form of T-scores, with a 
mean of 50 and SD of 10. Per 
copyright owner, QualityMetric 
Health Outcomes Scoring Soft-
ware 4.5 is used to derive domain 
and Component Summary scores 
from raw scores

Higher scores indicate better func-
tioning and health/well-being

The EQ VAS records the patient’s 
self-rated health on a vertical 
VAS, with endpoints ‘the best 
health you can imagine’ (100) 
and ‘the worst health you can 
imagine’ (0)

Higher scores indicate better 
health utility

The EQ-5D-5L descriptive system 
comprises five dimensions: 
mobility, self-care, usual activi-
ties, pain/discomfort and anxi-
ety/depression

Each dimension has five levels: 
a score of one indicates perfect 
health, zero indicates death and 
negative scores represent values 
worse than death

EQ-5D-5L health states may be 
converted into a single index 
value that is presented in coun-
try-specific value sets to describe 
the respondent’s health state; for 
these analyses, a UK-based utility 
index score was calculated [42]

UK-based index scores range in 
value from −0.59 to 1.0

Higher scores indicate better 
health states

Items assess how 
difficult it is to 
engage in certain 
activities common 
in daily life: e.g. 
getting up from 
floor/ground, 
getting down to 
floor/ground, 
standing, climbing 
stairs, household 
chores/yard work, 
moderate physi-
cal activity and 
strenuous physical 
activity

Items are scored on 
a 5-point numeric 
scale from 5 (not 
at all difficult) to 
1 (unable to do); 
scores are trans-
formed to 0–100

Higher scores 
indicate better 
self-reported 
ability to perform 
physical activities 
of daily living

Items relate to 
the impact 
of weight on 
how happy the 
respondent 
is with their 
appearance, 
how self-
conscious they 
feel in public 
and how they 
feel comparing 
their weight 
with others

Items are scored 
on a 5-point 
numeric scale 
from 1 (always) 
to 5 (never); 
scores are 
transformed to 
0–100

Higher scores 
indicate better 
self-perception 
in relation to 
weight
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HbA1c (≤ 8.5%, > 8.5% [≤ 69, > 69 mmol/mol]), 
and baseline metformin use (yes, no) as fixed 
effects, and baseline PRO score as a covariate. 
P values < 0.05 were considered statistically sig-
nificant, and the values were not adjusted for 
multiplicity.

Exploratory post hoc analyses, conducted 
for SF-36v2 acute form Physical and Mental 
Component Summary scores and EQ VAS in 
the tirzepatide-pooled population only, mod-
elled six baseline characteristics and/or factors 
changing over time (percentage of body weight 
change from baseline; HbA1c change from 
baseline; and baseline weight, age, sex and geo-
graphic region) identified as being correlated 
to the PRO scores based on Akaike information 
criterion (AIC) using a stepwise linear regres-
sion model.

Additional exploratory post hoc analyses 
were conducted to explore the relationship 
between weight reduction and PROs using 
ANCOVA models with model terms treatment, 
weight change category, treatment-by-weight-
change-category interaction and pooled coun-
try as fixed effects and baseline PRO score 
and baseline weight as covariates. Analy-
ses of all PROs by weight reduction category 
(≥ 0% to < 5%, ≥ 5% to < 10%, ≥ 10% to < 15% 
and ≥ 15%) were performed in the tirzepatide-
pooled population only. All analyses were car-
ried out using SAS® version 9.4 (SAS Institute 
Inc., Cary, NC). There was no data monitoring 
committee.

Role of the Funding Source

The funder of the study, Eli Lilly and Company, 
had a role in the study design, data collection, 
data analysis, data interpretation and writing of 
the report.

RESULTS

Overall, 2267 participants were assessed for eli-
gibility for SURPASS-6 between 19 October 2020 
and 01 November 2022; 1428 participants with 
T2D were randomised (1:1:1:3) to tirzepatide (5, 

10 or 15 mg) or insulin lispro. The disposition 
of the study participants is presented in Supple-
mentary Material Fig. 1.

Clinical Outcomes in the Total Study 
Population

At 52 weeks, tirzepatide pooled was superior 
versus insulin lispro in change from baseline 
in HbA1c (least squares [LS] mean difference 
vs insulin lispro [95% confidence interval (CI)] 
−1.0% [−1.2 to −0.8], p < 0.001) with substan-
tially less insulin use (median insulin glargine 
dose 13 IU/day versus 42 IU/day [and insulin lis-
pro 62 IU/day in basal-bolus arm]) (Supplemen-
tary Material Table 2) [39]. At week 52, 67.5% of 
tirzepatide-pooled participants met HbA1c tar-
get < 7.0% compared with 36.2% of participants 
receiving insulin lispro. Tirzepatide pooled was 
superior versus insulin lispro in change from 
baseline in body weight at 52 weeks (LS mean 
difference vs insulin lispro [95% CI] −12.2 [−13.4 
to −10.9] kg, p < 0.001) [39].

Safety and Tolerability in the Total Study 
Population

At safety follow-up 4 weeks after end of study 
treatment period, 43 tirzepatide-pooled partici-
pants (6.0%) had ≥ 1 adverse event (AE) leading 
to study treatment discontinuation compared 
with 17 participants (2.4%) receiving insulin 
lispro (Supplementary Material Table 3) [39]. 
The most frequently reported adverse events 
with tirzepatide were gastrointestinal (includ-
ing nausea [13.6–25.8%], diarrhoea [11.0–15.1%] 
and vomiting [4.5–12.7%]) [39].

Severe hypoglycaemia was reported in three 
participants (0.4%) treated with tirzepatide (all 
doses pooled), compared with 30 participants 
(4.2%) treated with insulin lispro (Supplemen-
tary Material Table 4) [39]. Blood glucose level 
less than 54 mg/dL or severe hypoglycaemia was 
reported in 76 participants (10.6%) treated with 
tirzepatide pooled, compared with 340 partici-
pants (48.0%) with insulin lispro [39].
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Baseline Demographic and Clinical 
Characteristics

The baseline demographics and clinical char-
acteristics of participants with a non-missing 
baseline score and at least one non-missing 
post-baseline score for at least one of the PRO 
measures analysed were well balanced across 
the treatment groups (Table 2). Overall mean 
age was 58.6 years, duration of diabetes was 
13.7 years, HbA1c was 8.8%, body weight was 
90.8 kg, BMI was 33.2 kg/m2, median insulin 
glargine dose was 46.0 IU/day (0.53 IU/kg/day) 
and 85.6% of participants were using metformin.

SF‑36v2 Acute Form Outcomes

At 52 weeks, tirzepatide-pooled participants had 
statistically significant improved scores across all 
SF-36v2 domains (Fig. 3a, b) and both compo-
nent summary scores (Fig. 3c) compared with 
insulin lispro-treated participants after adjust-
ment for baseline PRO scores. The largest sta-
tistically significant differences between tirzepa-
tide-pooled and insulin lispro participants were 
observed in the general health (3.0 versus −0.1, 

respectively), vitality (1.5 versus −1.1) and men-
tal health (0.9 versus −1.6) domains, followed by 
the bodily pain (1.3 versus −0.8) and role – emo-
tional (0.8 versus −1.1) domains (all p < 0.05).

All SF-36v2 domains and both component 
summary scores improved numerically from 
baseline to 52 weeks in all individual tirzepa-
tide dose groups, except the social functioning 
domain for the tirzepatide 5 mg group, whereas 
all SF-36v2 domain scores worsened in insulin 
lispro-treated participants. The largest measur-
able differences between baseline and 52 weeks 
in the individual tirzepatide dose groups were 
observed in the general health (5  mg, 2.3; 
10 mg, 3.5; 15 mg 3.2; all p < 0.001) and vitality 
(5 mg, 1.3; 10 mg, 2.0; 15 mg, 1.3; all p < 0.05) 
domain scores.

Other PROs – EQ‑5D‑5L, APPADL and IW‑SP

At 52 weeks, statistically significant improved 
EQ VAS and EQ-5D-5L index scores were 
observed in tirzepatide-pooled participants and 
in participants in each individual tirzepatide 
dose group compared with insulin lispro-treated 
participants after adjustment for baseline scores 

Fig. 2   Short Form-36 Health Survey version 2 (SF-36v2) 
acute form component summary measures, domains and 
items. All health domains contribute to the scoring of both 
the Physical and Mental Component summaries. Domains 

contributing most to the scoring of the component summa-
ries are represented by black lines; domains contributing to 
a lesser degree are represented by grey lines. EVGFP excel-
lent–very good–good–fair–poor health
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(Fig. 4a, b). EQ VAS showed statistically signifi-
cant improvements from baseline to week 52 in 
all tirzepatide dose groups (5 mg, 4.5; 10 mg, 4.5; 
15 mg, 6.6; all p < 0.001), and EQ-5D-5L index 
scores showed statistically significant improve-
ments in tirzepatide-pooled participants (0.03; 
p < 0.001) and in the tirzepatide 5 mg dose group 
(0.03; p < 0.05), whereas EQ VAS remained sta-
ble and EQ-5D-5L index scores worsened (−0.02; 
p < 0.05) in insulin lispro-treated participants.

At 52 weeks, tirzepatide-pooled participants, 
as well as participants in each individual tirze-
patide dose group, had statistically significant 
improved transformed APPADL (Fig. 4c) and 
IW-SP total scores (Fig.  4d) compared with 
insulin lispro-treated participants after adjust-
ment for baseline scores. Transformed APPADL 
total scores also showed statistically significant 
improvements from baseline to week 52 in all 
tirzepatide dose groups (5 mg, 4.5; 10 mg, 5.0; 
15 mg, 4.2; all p ≤ 0.001), whereas this score 
worsened in insulin lispro-treated participants 
(−2.7; p < 0.001). IW-SP transformed total scores 
also showed statistically significant improve-
ments from baseline to week 52 in all tirzepatide 
dose groups (5 mg, 7.9; 10 mg, 10.5; 15 mg 10.4; 
all p < 0.001), with no statistically significant 
change in this score in insulin lispro-treated 
participants.

Impact of Factors Correlated to PROs

Results of the exploratory post hoc analyses 
that modelled six baseline characteristics and/
or factors changing over time identified as being 
associated with the PRO scores in the tirzepa-
tide-pooled population based on AIC using a 
stepwise linear regression model are included 
in Supplementary Material Table 5. Percentage 
change in body weight was consistently signifi-
cantly associated with PROs, with age and base-
line weight showing less consistent associations.

Association Between Weight Reduction and 
PROs

Although statistical tests were not conducted, 
results of these additional exploratory post hoc 
analyses showed that there was a numerical 

trend towards improved SF-36v2 Physical and 
Mental Component Summary scores in partici-
pants treated with tirzepatide achieving greater 
percentage reductions in weight, with partici-
pants achieving ≥ 15% weight reduction report-
ing the greatest improvements in component 
summary scores (after adjustment for baseline 
PRO scores) (Fig. 5a). Changes from baseline SF-
36v2 acute form domain scores at 52 weeks by 
weight reduction category for tirzepatide-treated 
participants are presented in Supplementary 
Material Fig. 2a, b.

In the absence of statistical tests, similar 
numerical trends were observed among tirze-
patide-treated participants with respect to the 
EQ VAS and EQ-5D-5L index scores, with par-
ticipants achieving ≥ 15% weight reduction also 
reporting the greatest improvements in these 
scores (after adjustment for baseline scores) 
(Fig. 5b, c). These trends were also visible in the 
transformed APPADL and IW-SP total scores, 
with participants treated with tirzepatide achiev-
ing greater percentage reductions in weight gen-
erally reporting numerically greater improve-
ments in these scores (Fig. 5d, e).

DISCUSSION

SURPASS-6 showed that, in comparison with 
basal-bolus insulin therapy, treatment with tirze-
patide as an add on to basal insulin in adults 
with long-standing T2D provided superior and 
clinically meaningful glycaemic control and had 
the additional benefits of reducing body weight 
and being associated with substantially less 
hypoglycaemia and insulin use [39]. Results of 
the current analyses build on these findings and 
reveal that greater improvements across multi-
ple domains of HRQoL were observed for basal-
tirzepatide treatment compared with basal-bolus 
insulin therapy in this population. In addition, 
improvements in HRQoL were numerically 
larger with tirzepatide in participants achieving 
greater percentage reductions in weight.

These PRO findings from SURPASS-6 add to 
the existing PRO data for tirzepatide obtained 
from analyses of tirzepatide-pooled (5, 10 and 
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15 mg) and pooled comparator data from the 
SURPASS-1 to SURPASS-5 trials [28, 45]. Tirzepa-
tide produced significant HRQoL improvements 
versus pooled comparators [28], with those 
patients achieving higher levels of weight reduc-
tion reporting greater improvement in HRQoL 
[45]. Furthermore, these SURPASS-6 PRO data 
support the earlier finding of Matza et al. (2022) 
that treatment benefits observed in clinical tri-
als of tirzepatide are important to patients [46].

Some improvements in PROs have also been 
reported with GLP-1 receptor agonists. In the 
AWARD clinical trial programme, dulaglutide-
treated patients had greater improvements in 
IW-SP and APPADL measures compared with 
insulin glargine-treated patients [36]. Further-
more, in AWARD-9, combined therapy with 
dulaglutide and insulin glargine resulted in 
greater improvements in the IW-SP and Disin-
hibited Eating domain of the 18-item Diabetes 
Health Profile compared with placebo plus insu-
lin glargine, but EQ-5D-5L index score and EQ 

VAS results were similar between the two strat-
egies [19]. In SUSTAIN 11, addition of sema-
glutide was compared with addition of insulin 
aspart in patients with T2D receiving standard-
ised insulin glargine and metformin therapy; 
improvements in the SF-36v2 were similar or 
larger with the semaglutide regimen [20]. Fur-
thermore, in the PIONEER 2 study, which com-
pared oral semaglutide with the sodium-glucose 
co-transporter 2 inhibitor, empagliflozin, in 
patients with uncontrolled T2D, observations 
for the majority of components on the SF-36v2 
were similar in both treatment groups [47].

T2D is associated with impairment in all aspects 
of the HRQoL of those affected, and comorbidi-
ties, commonly obesity, can have a further adverse 
impact [48]. Notably, 90% of people with T2D 
have been classified as living with overweight or 
obesity [49], and weight reduction is recognised 
as an important aspect of T2D management [2, 
50]. It is, therefore, important that treatments that 
can effectively assist people with T2D to achieve 

Table 2   Baseline demographic and clinical characteristics of adults with type 2 diabetes in SURPASS-6 with a non-missing 
baseline score and at least one non-missing post-baseline score for at least one patient-reported outcome measure

Data reported are mean (standard deviation [SD]) unless otherwise indicated
BMI body mass index, HbA1c glycated haemoglobin, IU international units, Q quartile, SD standard deviation, T2D type 2 
diabetes

Characteristic Tirzepatide 5 mg
(N = 224)

Tirzepa-
tide 10 mg 
(N = 219)

Tirzepa-
tide 15 mg 
(N = 206)

Tirzepa-
tide pooled 
(N = 649)

Insulin 
lispro 
(N = 606)

Age (years) 57.5 (10.1) 59.6 (9.2) 57.5 (9.2) 58.2 (9.6) 58.9 (9.5)

Female, n (%) 132 (58.9) 136 (62.1) 117 (56.8) 385 (59.3) 342 (56.4)

HbA1c (%) 8.9 (1.0) 8.7 (1.0) 8.7 (1.0) 8.8 (1.0) 8.8 (1.0)

HbA1c (mmol/mol) 73 (10 72 (11) 72 (11) 72 (11) 72 (10)

Weight (kg) 91.9 (17.8) 89.6 (18.3) 92.1 (19.0) 91.2 (18.4) 90.3 (17.5)

BMI (kg/m2) 33.6 (5.3) 33.5 (5.4) 33.3 (5.3) 33.5 (5.3) 33.0 (5.1)

Duration of T2D (years) 13.2 (6.7) 13.9 (6.9) 12.8 (7.3) 13.3 (7.0) 14.0 (7.2)

Insulin glargine dose (IU/day), 
median (Q1, Q3)

46 (37, 62) 46 (34, 62) 48 (36, 60) 46 (36, 62) 46 (36, 60)

Baseline metformin use (yes), n (%) 191 (85.3) 183 (83.6) 177 (85.9) 551 (84.9) 523 (86.3)
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glycaemic control and weight reduction are avail-
able, as they may result in improved HRQoL [51]. 
Such options may help people to be more engaged 
in the recommended patient-centric collaborative 
approach to T2D management [2, 31]. To help 
measure patient-perceived benefits of treatment, 
PROs are increasingly recognised as important 
[29, 30] and are being integrated into the clini-
cal trial programmes of antihyperglycaemic treat-
ments [20, 28, 36, 37]. In this analysis of the SUR-
PASS-6 trial, tirzepatide treatment was associated 
with improvements in participant’s HRQoL. This 
may be, at least in part, related to weight reduc-
tion, but other factors may also have a role. For 
example, it is possible that the convenience of a 
once-weekly medication, in contrast to a basal-
bolus insulin regimen, which is intensive and 
requires regular blood glucose monitoring and 
multiple injections, may have contributed to the 
relative improvement in HRQoL. In fact, a recent 
examination of patient perspectives of injectable 
treatments currently available for the treatment 
of T2D identified several characteristics of these 
treatments that are most important to patients, 
namely confidence in delivering the correct dose, 
ease of administering the correct dose, ease of 
using the injection device, and dose frequency 
[52].

SURPASS-6 has a number of strengths. Basal 
insulin doses were standardised before initia-
tion of tirzepatide or insulin lispro, and insulin 
titration was then monitored to ensure suitable 
doses of both insulin glargine and insulin lis-
pro were used, as shown by the levels of gly-
caemic control achieved. In addition, this was 
a multinational trial, with representation of a 

range of races and ethnic groups from across the 
globe. Limitations include that the SF-36v2 was 
administered in a clinical trial setting so results 
may not reflect those that may be observed in a 
real-world setting, where people with T2D may 
have less contact with or support from health-
care professionals. Only participants with a base-
line score and at least one post-baseline score 
were included in the analysis for each PRO 
measure, and the open-label study design of 
SURPASS-6 may have influenced participants to 
overestimate or underestimate their treatment 
assessments based on their beliefs regarding 
their assigned treatment. Furthermore, the EQ 
VAS results, which capture broad health utility, 
may have been impacted by differences in the 
treatment administration regimens. Addition-
ally, exploratory pre-specified weight reduc-
tion category analyses were not controlled for 
multiplicity, and wide CIs in these analyses, 
due to small sample sizes, suggest that caution 
is needed when interpreting results. Finally, it 
was not possible to include insulin lispro in the 
exploratory weight reduction category analyses 
as insufficient numbers of patients lost weight 
in this treatment group (most gained weight).

Our findings also suggest a number of future 
research possibilities. The link between the 
weight reduction and improved HRQoL we 
observed could be further developed by investi-
gations into the reasons for weight reduction (e.g. 
whether it was related to changes in cravings or 
satiety or other GIP/GLP-1-related mechanisms). 
It would also be of interest to determine whether 
patients’ emotions, attitudes and levels of satis-
faction are affected by the ability of the patient 
to achieve HbA1c and weight control, by the ease 
of use of the administration device employed to 
administer treatment for T2D and by the poten-
tial to simplify treatment regimens by reducing or 
discontinuing insulin use. Weight reduction had 
not plateaued in SURPASS-6, so longer follow-
up could determine whether further reductions/
withdrawals of insulin therapy are possible and 
whether additional benefits in terms of HRQoL 
can be achieved. Finally, real-world studies are 
needed to determine how PRO findings from 
clinical trials translate into clinical practice.

Fig. 3   Changes from baseline in Short Form-36 Health 
Survey version 2 (SF-36v2) acute form domain and com-
ponent summary norm-based scores at 52  weeks in SUR-
PASS-6: efficacy estimated. a Physical functioning, role 
– physical, bodily pain and general health domain norm-
based scores. b Vitality, social functioning, role – emo-
tional and mental health domain norm-based scores. c 
Physical and mental component summary norm-based 
scores. *P < 0.05. aP value for pairwise treatment compari-
son (tirzepatide pooled versus insulin lispro). bP value for 
within-group change from baseline to endpoint. LS least 
squares, SE standard error

◂
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Fig. 4   Changes from baseline in EQ visual analogue scale 
(VAS), EQ-5D-5L index score, Ability to Perform Physi-
cal Activities of Daily Living (APPADL) total score and 
Impact of Weight on Self-Perception Questionnaire (IW-
SP) total score at 52  weeks in SURPASS-6: efficacy esti-
mated. a EQ VAS. b EQ-5D-5L index score. c APPADL 
total score (transformed). d IW-SP total score (trans-

formed). *P < 0.05. aP value for pairwise treatment compar-
ison (tirzepatide pooled versus insulin lispro). bP value for 
within-group change from baseline to endpoint. APPADL 
Ability to Perform Physical Activities of Daily Living, IW-
SP Impact of Weight on Self-Perception Questionnaire, LS 
least squares, SE standard error, VAS visual analogue scale
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Fig. 4   continued
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Fig. 5   Changes from baseline in Short Form-36 Health 
Survey version 2 (SF-36v2) acute form component sum-
mary norm-based scores, EQ visual analogue scale (VAS), 
EQ-5D-5L index score, Ability to Perform Physical Activi-
ties of Daily Living (APPADL) total score and Impact of 
Weight on Self-Perception Questionnaire (IW-SP) total 
score at 52 weeks by weight reduction category at 52 weeks 
in the tirzepatide-pooled population in SURPASS-6: 

Efficacy estimated. a SF-36v2 Physical and Mental Com-
ponent Summary norm-based scores. b EQ VAS. c EQ-
5D-5L index score. d APPADL total score (transformed). 
e IW-SP total score (transformed). APPADL Ability to 
Perform Physical Activities of Daily Living, CI confidence 
interval, IW-SP Impact of Weight on Self-Perception 
Questionnaire, LS least squares, SF-36v2 Short Form-36 
Health Survey version 2, VAS visual analogue scale
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CONCLUSIONS

Tirzepatide treatment was associated with 
greater improvements in HRQoL than pran-
dial insulin, in addition to clinically significant 
improvements in glycaemic and body weight-
related parameters, in adult patients with T2D 
and inadequate glycaemic control with basal 
insulin.

Medical Writing/Editorial Assistance.  The 
authors also acknowledge Caroline Spencer (Rx 

Communications, Mold, UK) for medical writing 
assistance with the preparation of this manu-
script, funded by Eli Lilly and Company.

Author Contributions.  K.S.B. has made 
substantial contributions to the conception 
and design of the work, the interpretation of 
the data for the work and critical revision of the 
manuscript. J.L.P. has made substantial contri-
butions to the interpretation of the data for the 
work and critical revision of the manuscript for 
important intellectual content. L.F.L. has made 

Fig. 5   continued



2056	 Diabetes Ther (2024) 15:2039–2059

substantial contributions to the interpretation 
of the data for the work and critical revision 
of the manuscript for important intellectual 
content. H.S. directly accessed and verified the 
underlying data reported in the manuscript, has 
made substantial contributions to the analysis 
and interpretation of the data for the work and 
critical revision of the manuscript for impor-
tant intellectual content. R.H. directly accessed 
and verified the underlying data reported in the 
manuscript, has made substantial contributions 
to the analysis and interpretation of the data for 
the work and critical revision of the manuscript 
for important intellectual content. M.W. has 
made substantial contributions to the analysis 
and interpretation of the data for the work and 
critical revision of the manuscript for important 
intellectual content. S.W. has made substantial 
contributions to the interpretation of the data 
for the work, the drafting and critical revision of 
the manuscript for important intellectual con-
tent. H.P. has made substantial contributions 
to the conception and design of the work, the 
interpretation of the data for the work and criti-
cal revision of the manuscript. All authors had 
full access to all the data in the study and accept 
responsibility for submission of the manuscript 
for publication.

Funding.  This study and the Rapid Service 
Fee were sponsored and funded by Eli Lilly and 
Company.

Data Availability.  Eli Lilly and Company 
provides access to all individual participant 
data collected during the trial, after anonymi-
sation, with the exception of pharmacokinetic 
or genetic data. Data are available to request 
6 months after the indication studied has been 
approved in the USA and the European Union 
and after primary publication acceptance, 
whichever is later. No expiration date of data 
requests is currently set once data are made 
available. Access is provided after a proposal 
has been approved by an independent review 
committee identified for this purpose and after 
receipt of a signed data sharing agreement. Data 
and documents, including the study protocol, 
statistical analysis plan, clinical study report, 

blank or annotated case report forms, will be 
provided in a secure data sharing environment. 
For details on submitting a request, see the 
instructions provided at: www.​vivli.​org.

Declarations 

Conflict of Interest.  Kristina Secnik Boye, 
Jiat Ling Poon, Laura Fernandez Lando, Helene 
Sapin, Ruth Huh, and Hiren Patel are minor 
stockholders of Eli Lilly and Company. Mianbo 
Wang and Suzanne Williamson work as consult-
ants for Eli Lilly and Company.

Ethical Approval.  The study protocol was 
approved by the Ethical Review Board at each 
site (Supplementary Material Table 1), including 
the Ethical Review Board at the Principal Inves-
tigator site (Advarra Inc., Columbia, Maryland, 
US). This study was conducted in accordance 
with consensus ethical principles derived from 
international guidelines including the Declara-
tion of Helsinki of 1964 and its later amend-
ments, Council for International Organizations 
of Medical Sciences International Ethical Guide-
lines, applicable International Council for Har-
monisation Good Clinical Practice guidelines 
and applicable local laws and regulations. All 
participants provided written informed consent. 
This article is based on a previously conducted 
study and does not contain any new studies 
with human participants or animals performed 
by any of the authors.

Open Access.   This article is licensed under a 
Creative Commons Attribution-NonCommercial 
4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distri-
bution and reproduction in any medium or for-
mat, as long as you give appropriate credit to the 
original author(s) and the source, provide a link 
to the Creative Commons licence, and indicate 
if changes were made. The images or other third 
party material in this article are included in the 
article’s Creative Commons licence, unless indi-
cated otherwise in a credit line to the material. 
If material is not included in the article’s Crea-
tive Commons licence and your intended use is 
not permitted by statutory regulation or exceeds 

http://www.vivli.org


2057Diabetes Ther (2024) 15:2039–2059	

the permitted use, you will need to obtain per-
mission directly from the copyright holder. To 
view a copy of this licence, visit http://​creat​iveco​
mmons.​org/​licen​ses/​by-​nc/4.​0/.

REFERENCES

	1.	 Saisho Y. β-cell dysfunction: its critical role in 
prevention and management of type 2 diabetes. 
World J Diabetes. 2015;6:109–24. https://​doi.​org/​
10.​4239/​wjd.​v6.​i1.​109.

	2.	 Davies MJ, Aroda VR, Collins BS, et al. Manage-
ment of hyperglycemia in type 2 diabetes, 2022. 
A consensus report by the American Diabetes 
Association (ADA) and the European Association 
for the Study of Diabetes (EASD). Diabetes Care. 
2022;2022(45):2753–86. https://​doi.​org/​10.​2337/​
dci22-​0034.

	3.	 Swinnen SG, Hoekstra JB, DeVries JH. Insu-
lin therapy for type 2 diabetes. Diabetes Care. 
2009;32:S253–9. https:// ​doi. ​org/​10.​2337/​
dc09-​S318.

	4.	 Peyrot M, Barnett AH, Meneghini LF, Schumm-
Draeger PM. Insulin adherence behaviours and 
barriers in the multinational Global Attitudes to 
Patients and Physicians in Insulin Therapy study. 
Diabet Med. 2012;29:682–9. https://​doi.​org/​10.​
1111/j.​1464-​5491.​2012.​03605.x.

	5.	 Khunti K, Millar-Jones D. Clinical inertia to insulin 
initiation and intensification in the UK: a focused 
literature review. Prim Care Diabetes. 2017;11:3–
12. https://​doi.​org/​10.​1016/j.​pcd.​2016.​09.​003.

	6.	 Brixner D, Ermakova A, Xiong Y, et al. Clinical 
and economic outcomes of patients with type 
2 diabetes on multiple daily injections of basal-
bolus insulin (MDI) therapy: a retrospective cohort 
study. Clin Ther. 2019;41:303-13.e1. https://​doi.​
org/​10.​1016/j.​clint​hera.​2018.​12.​014.

	7.	 Mehta R, Billings LK, Liebl A, Vilsbøll T. Transition-
ing from basal–bolus or premix insulin therapy to 
a combination of basal insulin and glucagon-like 
peptide-1 receptor agonist in people with type 2 
diabetes. Diabet Med. 2022;39: e14901. https://​
doi.​org/​10.​1111/​dme.​14901.

	8.	 Pfeiffer KM, Basse A, Lee XY, Tesler WL. Diabetes 
management and healthcare resource use when 
intensifying from basal insulin to basal-bolus: 
a survey of type 2 diabetes patients. Diabetes 
Ther. 2018;9:1931–44. https://​doi.​org/​10.​1007/​
s13300-​018-​0487-0.

	9.	 Vinagre I, Sánchez-Hernández J, Sánchez-Quesada 
JL, María MÁ, de Leiva A, Pérez A. Switching to 
basal-bolus insulin therapy is effective and safe in 
long-term type 2 diabetes patients inadequately 
controlled with other insulin regimens. Endo-
crinol Nutr. 2013;60:249–53. https://​doi.​org/​10.​
1016/j.​endoen.​2012.​11.​007.

	10.	 Colin IM, Alexandre K, Bruhwyler J, Scheen A, Ver-
haegen A. Patient-reported outcomes with insulin 
glargine 300 U/mL in people with type 2 diabetes: 
the MAGE multicenter observational study. Dia-
betes Ther. 2020;11:1835–47. https://​doi.​org/​10.​
1007/​s13300-​020-​00866-2.

	11.	 Miller E, Doshi A, Grøn R, et al. IDegLira improves 
patient-reported outcomes while using a simple 
regimen with fewer injections and dose adjust-
ments compared with basal–bolus therapy. Diabe-
tes Obes Metab. 2019;21:2643–50. https://​doi.​org/​
10.​1111/​dom.​13851.

	12.	 Blonde L, Jendle J, Gross J, et  al. Once-weekly 
dulaglutide versus bedtime insulin glargine, both 
in combination with prandial insulin lispro, in 
patients with type 2 diabetes (AWARD-4): a ran-
domised, open-label, phase 3, non-inferiority 
study. Lancet. 2015;385:2057–66. https://​doi.​org/​
10.​1016/​S0140-​6736(15)​60936-9.

	13.	 Nauck MA, Quast DR, Wefers J, Meier JJ. GLP-1 
receptor agonists in the treatment of type 2 diabe-
tes—state-of-the-art. Mol Metab. 2021;46: 101102. 
https://​doi.​org/​10.​1016/j.​molmet.​2020.​101102.

	14.	 Pozzilli P, Norwood P, Jódar E, et al. Placebo-con-
trolled, randomized trial of the addition of once-
weekly glucagon-like peptide-1 receptor agonist 
dulaglutide to titrated daily insulin glargine in 
patients with type 2 diabetes (AWARD-9). Diabetes 
Obes Metab. 2017;19:1024–31. https://​doi.​org/​10.​
1111/​dom.​12937.

	15.	 Zinman B, Aroda VR, Buse JB, et al. Efficacy, safety, 
and tolerability of oral semaglutide versus placebo 
added to insulin with or without metformin in 
patients with type 2 diabetes: the PIONEER 8 trial. 
Diabetes Care. 2019;42:2262–71. https://​doi.​org/​
10.​2337/​dc19-​0898.

	16.	 Rosenstock J, Nino A, Soffer J, et al. Impact of a 
weekly glucagon-like peptide 1 receptor agonist, 
albiglutide, on glycemic control and on reduc-
ing prandial insulin use in type 2 diabetes inad-
equately controlled on multiple insulin therapy: a 
randomized trial. Diabetes Care. 2020;43:2509–18. 
https://​doi.​org/​10.​2337/​dc19-​2316.

	17.	 Huthmacher JA, Meier JJ, Nauck MA. Efficacy and 
safety of short- and long-acting glucagon-like 
peptide 1 receptor agonists on a background of 
basal insulin in type 2 diabetes: a meta-analysis. 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.4239/wjd.v6.i1.109
https://doi.org/10.4239/wjd.v6.i1.109
https://doi.org/10.2337/dci22-0034
https://doi.org/10.2337/dci22-0034
https://doi.org/10.2337/dc09-S318
https://doi.org/10.2337/dc09-S318
https://doi.org/10.1111/j.1464-5491.2012.03605.x
https://doi.org/10.1111/j.1464-5491.2012.03605.x
https://doi.org/10.1016/j.pcd.2016.09.003
https://doi.org/10.1016/j.clinthera.2018.12.014
https://doi.org/10.1016/j.clinthera.2018.12.014
https://doi.org/10.1111/dme.14901
https://doi.org/10.1111/dme.14901
https://doi.org/10.1007/s13300-018-0487-0
https://doi.org/10.1007/s13300-018-0487-0
https://doi.org/10.1016/j.endoen.2012.11.007
https://doi.org/10.1016/j.endoen.2012.11.007
https://doi.org/10.1007/s13300-020-00866-2
https://doi.org/10.1007/s13300-020-00866-2
https://doi.org/10.1111/dom.13851
https://doi.org/10.1111/dom.13851
https://doi.org/10.1016/S0140-6736(15)60936-9
https://doi.org/10.1016/S0140-6736(15)60936-9
https://doi.org/10.1016/j.molmet.2020.101102
https://doi.org/10.1111/dom.12937
https://doi.org/10.1111/dom.12937
https://doi.org/10.2337/dc19-0898
https://doi.org/10.2337/dc19-0898
https://doi.org/10.2337/dc19-2316


2058	 Diabetes Ther (2024) 15:2039–2059

Diabetes Care. 2020;43:2303–12. https://​doi.​org/​
10.​2337/​dc20-​0498.

	18.	 Rodbard HW, Lingvay I, Reed J, et al. Semaglutide 
added to basal insulin in type 2 diabetes (SUSTAIN 
5): a randomized, controlled trial. J Clin Endo-
crinol Metab. 2018;103:2291–301. https://​doi.​org/​
10.​1210/​jc.​2018-​00070.

	19.	 Yu M, Brunt KV, Milicevic Z, Varnado O, Boye 
KS. Patient-reported outcomes in patients with 
type 2 diabetes treated with dulaglutide added to 
titrated insulin glargine (AWARD-9). Clin Ther. 
2017;39:2284–95. https://​doi.​org/​10.​1016/j.​clint​
hera.​2017.​10.​002.

	20.	 Kellerer M, Kaltoft MS, Lawson J, et al. Effect of 
once-weekly semaglutide versus thrice-daily insu-
lin aspart, both as add-on to metformin and opti-
mized insulin glargine treatment in participants 
with type 2 diabetes (SUSTAIN 11): a randomized, 
open-label, multinational, phase 3b trial. Diabetes 
Obes Metab. 2022;24:1788–99. https://​doi.​org/​10.​
1111/​dom.​14765.

	21.	 Eli Lilly and Company. MOUNJARO® (tirzepatide 
injection, for subcutaneous use) Prescribing Infor-
mation. July 2023. Available from: https://​pi.​lilly.​
com/​us/​mounj​aro-​uspi.​pdf Accessed Mar 07, 2024

	22.	 Eli Lilly and Company. ZEPBOUNDTM (tirzepatide 
injection, for subcutaneous use) Prescribing Infor-
mation. November 2023. Available from: https://​
pi.​lilly.​com/​us/​zepbo​und-​uspi.​pdf. Accessed Mar 
07, 2024

	23.	 Rosenstock J, Wysham C, Frías JP, et al. Efficacy 
and safety of a novel dual GIP and GLP-1 receptor 
agonist tirzepatide in patients with type 2 diabetes 
(SURPASS-1): a double-blind, randomised, phase 3 
trial. Lancet. 2021;398:143–55. https://​doi.​org/​10.​
1016/​S0140-​6736(21)​01324-6.

	24.	 Frías JP, Davies MJ, Rosenstock J, et al. Tirzepatide 
versus semaglutide once weekly in patients with 
type 2 diabetes. N Engl J Med. 2021;385:503–15. 
https://​doi.​org/​10.​1056/​NEJMo​a2107​519.

	25.	 Ludvik B, Giorgino F, Jódar E, et al. Once-weekly 
tirzepatide versus once-daily insulin degludec 
as add-on to metformin with or without SGLT2 
inhibitors in patients with type 2 diabetes (SUR-
PASS-3): a randomised, open-label, parallel-group, 
phase 3 trial. Lancet. 2021;398:583–98. https://​
doi.​org/​10.​1016/​S0140-​6736(21)​01443-4.

	26.	 Del Prato S, Kahn SE, Pavo I, et al. Tirzepatide 
versus insulin glargine in type 2 diabetes and 
increased cardiovascular risk (SURPASS-4): a ran-
domised, open-label, parallel-group, multicentre, 
phase 3 trial. Lancet. 2021;398:1811–24. https://​
doi.​org/​10.​1016/​S0140-​6736(21)​02188-7.

	27.	 Dahl D, Onishi Y, Norwood P, et al. Effect of sub-
cutaneous tirzepatide vs placebo added to titrated 
insulin glargine on glycemic control in patients 
with type 2 diabetes: the SURPASS-5 randomized 
clinical trial. JAMA. 2022;327:534–45. https://​doi.​
org/​10.​1001/​jama.​2022.​0078.

	28.	 Boye KS, Thieu VT, Sapin H, et al. Patient-reported 
outcomes in people with type 2 diabetes receiv-
ing tirzepatide in the SURPASS clinical trial pro-
gramme. Diabetes Ther. 2023;14:1833–52. https://​
doi.​org/​10.​1007/​s13300-​023-​01451-z.

	29.	 Institute for Clinical and Economic Review (ICER). 
Tirzepatide for type 2 diabetes: final policy rec-
ommendations. February 15, 2022. Available at: 
https://​icer.​org/​wp-​conte​nt/​uploa​ds/​2022/​02/​
ICER_​Type2​Diabe​tes_​Polic​yReco​mmend​ations_​
02152​022.​pdf (accessed Jan 12, 2024).

	30.	 Marrero DG, Hilliard ME, Maahs DM, McAuliffe-
Fogarty AH, Hunter CM. Using patient reported 
outcomes in diabetes research and practice: recom-
mendations from a national workshop. Diabetes 
Res Clin Pract. 2019;153:23–9. https://​doi.​org/​10.​
1016/j.​diabr​es.​2019.​05.​016.

	31.	 American Diabetes Association. 5. Facilitating pos-
itive health behaviors and well-being to improve 
health outcomes: standards of medical care in 
diabetes—2023. Diabetes Care. 2023;46:S68–96. 
https://​doi.​org/​10.​2337/​dc23-​S005.

	32.	 U.S. FDA (Food and Drug Administration). Patient 
engagement in the design and conduct of medical 
device clinical studies. 2022. Available at: https://​
www.​fda.​gov/​regul​atory-​infor​mation/​search-​
fda-​guida​nce-​docum​ents/​patie​nt-​engag​ement-​
design-​and-​condu​ct-​medic​al-​device-​clini​cal-​studi​
es (accessed Jan 12, 2024).

	33.	 European Medicines Agency. Engagement Frame-
work: EMA and patients, consumers and their 
organisations. 2022. Available at: https://​www.​
ema.​europa.​eu/​en/​docum​ents/​other/​engag​ement-​
frame​work-​europ​ean-​medic​ines-​agency-​patie​nts-​
consu​mers-​their-​organ​isati​ons_​en.​pdf (accessed 
Jan 12, 2024).

	34.	 EUnetHTA. EUnetHTA 21 – individual practical 
guideline document: D4.4 – outcomes (endpoints). 
Version 1.0 25/01/23. Available at: https://​www.​
eunet​hta.​eu/​wp-​conte​nt/​uploa​ds/​2023/​01/​EUnet​
HTA-​21-​D4.4-​pract​ical-​guide​line-​on-​Endpo​ints-​
v1.0.​pdf (accessed Jan 12, 2024).

	35.	 National Institute for Health and Care Excellence 
(NICE). NICE health technology evaluations: the 
manual. 2022. Available at: https://​www.​nice.​org.​
uk/​proce​ss/​pmg36/​resou​rces/​nice-​health-​techn​
ology-​evalu​ations-​the-​manual-​pdf-​72286​77924​
4741 (accessed Jan 12, 2024).

https://doi.org/10.2337/dc20-0498
https://doi.org/10.2337/dc20-0498
https://doi.org/10.1210/jc.2018-00070
https://doi.org/10.1210/jc.2018-00070
https://doi.org/10.1016/j.clinthera.2017.10.002
https://doi.org/10.1016/j.clinthera.2017.10.002
https://doi.org/10.1111/dom.14765
https://doi.org/10.1111/dom.14765
https://pi.lilly.com/us/mounjaro-uspi.pdf
https://pi.lilly.com/us/mounjaro-uspi.pdf
https://pi.lilly.com/us/zepbound-uspi.pdf
https://pi.lilly.com/us/zepbound-uspi.pdf
https://doi.org/10.1016/S0140-6736(21)01324-6
https://doi.org/10.1016/S0140-6736(21)01324-6
https://doi.org/10.1056/NEJMoa2107519
https://doi.org/10.1016/S0140-6736(21)01443-4
https://doi.org/10.1016/S0140-6736(21)01443-4
https://doi.org/10.1016/S0140-6736(21)02188-7
https://doi.org/10.1016/S0140-6736(21)02188-7
https://doi.org/10.1001/jama.2022.0078
https://doi.org/10.1001/jama.2022.0078
https://doi.org/10.1007/s13300-023-01451-z
https://doi.org/10.1007/s13300-023-01451-z
https://icer.org/wp-content/uploads/2022/02/ICER_Type2Diabetes_PolicyRecommendations_02152022.pdf
https://icer.org/wp-content/uploads/2022/02/ICER_Type2Diabetes_PolicyRecommendations_02152022.pdf
https://icer.org/wp-content/uploads/2022/02/ICER_Type2Diabetes_PolicyRecommendations_02152022.pdf
https://doi.org/10.1016/j.diabres.2019.05.016
https://doi.org/10.1016/j.diabres.2019.05.016
https://doi.org/10.2337/dc23-S005
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-engagement-design-and-conduct-medical-device-clinical-studies
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-engagement-design-and-conduct-medical-device-clinical-studies
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-engagement-design-and-conduct-medical-device-clinical-studies
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-engagement-design-and-conduct-medical-device-clinical-studies
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-engagement-design-and-conduct-medical-device-clinical-studies
https://www.ema.europa.eu/en/documents/other/engagement-framework-european-medicines-agency-patients-consumers-their-organisations_en.pdf
https://www.ema.europa.eu/en/documents/other/engagement-framework-european-medicines-agency-patients-consumers-their-organisations_en.pdf
https://www.ema.europa.eu/en/documents/other/engagement-framework-european-medicines-agency-patients-consumers-their-organisations_en.pdf
https://www.ema.europa.eu/en/documents/other/engagement-framework-european-medicines-agency-patients-consumers-their-organisations_en.pdf
https://www.eunethta.eu/wp-content/uploads/2023/01/EUnetHTA-21-D4.4-practical-guideline-on-Endpoints-v1.0.pdf
https://www.eunethta.eu/wp-content/uploads/2023/01/EUnetHTA-21-D4.4-practical-guideline-on-Endpoints-v1.0.pdf
https://www.eunethta.eu/wp-content/uploads/2023/01/EUnetHTA-21-D4.4-practical-guideline-on-Endpoints-v1.0.pdf
https://www.eunethta.eu/wp-content/uploads/2023/01/EUnetHTA-21-D4.4-practical-guideline-on-Endpoints-v1.0.pdf
https://www.nice.org.uk/process/pmg36/resources/nice-health-technology-evaluations-the-manual-pdf-72286779244741
https://www.nice.org.uk/process/pmg36/resources/nice-health-technology-evaluations-the-manual-pdf-72286779244741
https://www.nice.org.uk/process/pmg36/resources/nice-health-technology-evaluations-the-manual-pdf-72286779244741
https://www.nice.org.uk/process/pmg36/resources/nice-health-technology-evaluations-the-manual-pdf-72286779244741


2059Diabetes Ther (2024) 15:2039–2059	

	36.	 Yu M, Van Brunt K, Varnado OJ, Boye KS. Patient-
reported outcome results in patients with type 2 
diabetes treated with once-weekly dulaglutide: 
data from the AWARD phase III clinical trial pro-
gramme. Diabetes Obes Metab. 2016;18:419–24. 
https://​doi.​org/​10.​1111/​dom.​12624.

	37.	 Schneider D, Taddei-Allen P, Dougherty T. The 
importance of patient-reported outcomes in type 2 
diabetes: insight from the PIONEER program with 
oral semaglutide. Am J Manag Care. 2020;26:S356–
67. https://​doi.​org/​10.​37765/​ajmc.​2020.​88556.

	38.	 Reaney M, Elash CA, Litcher-Kelly L. Patient-
reported outcomes (PROs) used in recent Phase 
3 trials for type 2 diabetes: a review of concepts 
assessed by these PROs and factors to consider 
when choosing a PRO for future trials. Diabetes 
Res Clin Pract. 2016;116:54–67. https://​doi.​org/​10.​
1016/j.​diabr​es.​2016.​04.​009.

	39.	 Rosenstock J, Frías JP, Rodbard HW, et al. Tirze-
patide vs insulin lispro added to basal insulin in 
type 2 diabetes: the SURPASS-6 randomized clini-
cal trial. JAMA. 2023;330:1631–40. https://​doi.​org/​
10.​1001/​jama.​2023.​20294.

	40.	 Maruish ME, editor. User’s manual for the SF-36v2 
health survey. 3rd ed. Lincoln: QualityMetric 
Incorporated; 2011. p. 1–330.

	41.	 EuroQoL Research Foundation. EQ-5D-5L user 
guide, version 3.0, September 2019. https://​euroq​
ol.​org/​publi​catio​ns/​user-​guides (accessed Jan 12, 
2024).

	42.	 van Hout B, Janssen MF, Feng Y-S, et al. Interim 
scoring for the EQ-5D-5L: mapping the EQ-
5D-5L to EQ-5D-3L value sets. Value Health. 
2012;15:708–15. https://​doi.​org/​10.​1016/j.​jval.​
2012.​02.​008.

	43.	 Hayes RP, Schultz EM, Naegeli AN, Curtis BH. Test-
retest, responsiveness, and minimal important 
change of the Ability to Perform Physical Activi-
ties of Daily Living questionnaire in individuals 
with type 2 diabetes and obesity. Diabetes Technol 
Ther. 2012;14:1118–25. https://​doi.​org/​10.​1089/​
dia.​2012.​0123.

	44.	 Hayes RP, DeLozier AM. Reliability, validity, 
and responsiveness of the Impact of Weight on 

Self-Perceptions Questionnaire (IW-SP) in indi-
viduals with type 2 diabetes and obesity. Diabetes 
Technol Ther. 2015;17:210–4. https://​doi.​org/​10.​
1089/​dia.​2014.​0142.

	45.	 Boye KS, Sapin H, Dong W, et al. Improved gly-
caemic and weight management are associated 
with better quality of life in people with type 2 
diabetes treated with tirzepatide. Diabetes Ther. 
2023;14:1867–87. https://​doi.​org/​10.​1007/​
s13300-​023-​01457-7.

	46.	 Matza LS, Stewart KD, Landó LF, Patel H, Boye KS. 
Exit interviews examining the patient experience 
in clinical trials of tirzepatide for treatment of type 
2 diabetes. Patient. 2022;15:367–77. https://​doi.​
org/​10.​1007/​s40271-​022-​00578-8.

	47.	 Rodbard HW, Rosenstock J, Canani LH, et al. Oral 
semaglutide versus empagliflozin in patients with 
type 2 diabetes uncontrolled on metformin: the 
PIONEER 2 trial. Diabetes Care. 2019;42:2272–81. 
https://​doi.​org/​10.​2337/​dc19-​0883.

	48.	 Trikkalinou A, Papazafiropoulou AK, Melidonis A. 
Type 2 diabetes and quality of life. World J Diabe-
tes. 2017;8:120–9. https://​doi.​org/​10.​4239/​wjd.​v8.​
i4.​120.

	49.	 Grant B, Sandelson M, Agyemang-Prempeh B, 
Zalin A. Managing obesity in people with type 
2 diabetes. Clin Med (Lond). 2021;21:e327–31. 
https://​doi.​org/​10.​7861/​clinm​ed.​2021-​0370.

	50.	 American Diabetes Association. 8. Obesity and 
weight management for the prevention and treat-
ment of type 2 diabetes: standards of care in dia-
betes—2023. Diabetes Care. 2023;46:S128–39. 
https://​doi.​org/​10.​2337/​dc23-​S008.

	51.	 Boye KS, Matza LS, Stewart KD, et al. Health state 
utilities associated with weight loss in type 2 dia-
betes and obesity. J Med Econ. 2022;25:14–25. 
https://​doi.​org/​10.​1080/​13696​998.​2021.​20020​62.

	52.	 Boye KS, Jordan JB, Malik RE, et al. Patient per-
ceptions of and preferences between character-
istics of injectable diabetes treatments. Diabetes 
Ther. 2021;12:2387–403. https://​doi.​org/​10.​1007/​
s13300-​021-​01097-9.

https://doi.org/10.1111/dom.12624
https://doi.org/10.37765/ajmc.2020.88556
https://doi.org/10.1016/j.diabres.2016.04.009
https://doi.org/10.1016/j.diabres.2016.04.009
https://doi.org/10.1001/jama.2023.20294
https://doi.org/10.1001/jama.2023.20294
https://euroqol.org/publications/user-guides
https://euroqol.org/publications/user-guides
https://doi.org/10.1016/j.jval.2012.02.008
https://doi.org/10.1016/j.jval.2012.02.008
https://doi.org/10.1089/dia.2012.0123
https://doi.org/10.1089/dia.2012.0123
https://doi.org/10.1089/dia.2014.0142
https://doi.org/10.1089/dia.2014.0142
https://doi.org/10.1007/s13300-023-01457-7
https://doi.org/10.1007/s13300-023-01457-7
https://doi.org/10.1007/s40271-022-00578-8
https://doi.org/10.1007/s40271-022-00578-8
https://doi.org/10.2337/dc19-0883
https://doi.org/10.4239/wjd.v8.i4.120
https://doi.org/10.4239/wjd.v8.i4.120
https://doi.org/10.7861/clinmed.2021-0370
https://doi.org/10.2337/dc23-S008
https://doi.org/10.1080/13696998.2021.2002062
https://doi.org/10.1007/s13300-021-01097-9
https://doi.org/10.1007/s13300-021-01097-9

	Tirzepatide Improved Health-Related Quality of Life Compared with Insulin Lispro in Basal Insulin-Treated Adults with Type 2 Diabetes and Inadequate Glycaemic Control: A Randomised Controlled Phase 3b Trial (SURPASS-6)
	Abstract
	Introduction: 
	Methods: 
	Results: 
	Conclusions: 

	Plain Language Summary
	Introduction
	Methods
	Study Design
	Participants
	Randomisation and Masking
	Procedures
	Outcomes
	Statistical Analysis
	Role of the Funding Source

	Results
	Clinical Outcomes in the Total Study Population
	Safety and Tolerability in the Total Study Population
	Baseline Demographic and Clinical Characteristics
	SF-36v2 Acute Form Outcomes
	Other PROs – EQ-5D-5L, APPADL and IW-SP
	Impact of Factors Correlated to PROs
	Association Between Weight Reduction and PROs

	Discussion
	Conclusions
	References




