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− Cohort 3: Patients randomised in a ratio of 1:1 to receive placebo followed by 5 mg 
prednisolone or 5 mg prednisolone followed by placebo (planned N = 8 completed 
[4 in each sequence group]). 

• AZD9567 was administered once daily as an oral suspension at 2 dose levels (40 mg/day 
and 72 mg/day). Prednisolone capsules were administered orally at 3 different dose levels 
(5 mg/day, 20 mg/day, and 40 mg/day). Since the investigational medicinal products 
(IMPs) had different formulations, they were administered in a double-dummy fashion, 
with each patient taking both oral suspension and capsules of prednisolone/placebo. 

 
Target Subject Population and Sample Size 
The key inclusion criteria were as follows: Male and female patients 18 to 75 years of age, 
inclusive; diagnosis of T2DM for 6 months prior to screening; haemoglobin A1c (HbA1c) in 
the diabetes range or fasting plasma glucose 126 to 220 mg/dL; on stable metformin therapy 
for at least 4 weeks, where no significant dose change (increase or decrease ≥ 500 mg/day) 
occurred prior to screening and HbA1c 6% to 9.5%, or on dual therapy with metformin in 
combination with sodium-glucose co-transporter-2 inhibitor (SGLT2i) or dipeptidyl peptidase 
4 inhibitor (DPP4i) and HbA1c 6% to 8%. Patients on dual therapy required 2 weeks washout 
of SGLT2i or DPP4i. 

Approximately 46 patients were planned to be randomised into the study, with the expectation 
to achieve 40 evaluable patients completing the study. 

Investigational Product and Comparators: Dosage, Mode of Administration, and Batch 
Numbers 
The IMPs in this study were AZD9567, prednisolone (comparator), placebo for AZD9567, 
and placebo for prednisolone. 
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Table S2 Study Treatments 
 AZD9567  Prednisolone  Placebo 

Intervention 
Name 

AZD9567 oral 
suspension 

Prednisolone 
(modified comparator) 

Placebo for AZD9567 
oral suspension 

Placebo for 
prednisolone 

Dose Formulation Oral suspension Capsule Oral suspension Capsule 

Unit Dose 
Strength 

4 mg/mL 5 mg - - 

Dosage Level 72 mg/day for 
3 consecutive days of 
each treatment period 

(Cohort 1) 
40 mg/day for 

3 consecutive days of 
each treatment period 

(Cohort 2) 

40 mg/day for 
3 consecutive days of 
each treatment period 

(Cohort 1) 
20 mg/day for 

3 consecutive days of 
each treatment period 

(Cohort 2) 
5 mg/day for 

3 consecutive days of 
each treatment period 

(Cohort 3) 

Placebo for 
3 consecutive days of 
each treatment period 
(Cohorts 1, 2, and 3) 

Placebo for 
3 consecutive days of 
each treatment period 
(Cohorts 1, 2, and 3) 

Route of 
Administration 

Oral Oral Oral Oral 

Use Experimental Active comparator Placebo Placebo 

Batch/Lot 
Numbers Provided in Appendix 16.1.6 of the CSR 

Sourcing Provided centrally by AstraZeneca 

Packaging and 
Labelling 

Oral suspension in 
bulk vials with a 

study-specific label 

Oral capsules in bulk 
bottles with a study-

specific label 

Oral suspension in 
bulk vials with a 

study-specific label  

Oral capsules in bulk 
bottles with a study-

specific label 
Abbreviations: CSR: Clinical study report. 

 

Duration of Treatment 
In this cross-over study, each cohort was treated for two 72-h periods, with a 3-week washout 
period between treatment periods. The total length of patient engagement (from screening to 
follow-up) was approximately 79 days. 

Statistical Methods 
General Principles: 
• Non-pharmacokinetic (PK) continuous data were summarised in terms of number of 

observations, mean, standard deviation (SD), median, 25th and 75th percentiles (where 
appropriate), minimum, and maximum. Categorical data were summarised in terms of the 
number of patients, frequency counts, and percentages. 

• This study aimed to demonstrate that AZD9567 improves glucose homeostasis compared 
to oral prednisolone.  
− The null hypothesis for the primary analysis was: 



CCI
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Statistical Analyses: 
• Primary endpoint analysis: The primary PD endpoint, ie, the change in glucose 

AUC(0-4), was summarised by time point (baseline and Day 4) and by cohort. The 
comparison of the change from baseline in glucose AUC(0-4) between the 2 treatments 
administered within each cohort after a standardised MMTT was performed by means of 
2 linear mixed effects models with an unstructured covariance structure, with treatment, 
period, and sequence as fixed effects, patient within sequence as random effect, and 
baseline as covariate. The 2 linear mixed effects models were run separately for each 
cohort. In the first model, the dependent variable was the change from baseline in 
AUC(0-4), whereas the AUC(0-4) on Day -1 was included as a covariate. The treatment 
effects were estimated by the least-squares (LS) means and their 95% confidence 
intervals (CIs) and the difference between the 2 treatments by the difference in LS means 
with its 95% CI. The second model involved 3 different steps and the statistics for the 
percentages geometric LS means, percentage standard error, percentage geometric 
least-squares mean ratio, and percentage 95% CI were calculated. The second model was 
run on a geometric scale and estimates were retransformed to percentages. The PD data 
were listed by cohort/patient and summarised by planned treatment sequence based on the 
FAS. 

• Secondary endpoint analyses:  
− Mean daily glucose at 48 to 72 h (measured by continuous glucose monitoring 

[CGM]): The mean daily glucose (measured by CGM), as well as the change from 
baseline, was summarised by time point (baseline, 00 to 24 h, 24 to 48 h, and 
48 to 72 h) and by treatment group. The comparison of the effect of the 2 treatments 
on the mean daily glucose at 48 to 72 h measured by CGM was analysed using a 
mixed model repeated measures analysis with treatment + time (00 to 24 h, 24 to 
48 h, 48 to 72 h), treatment*time, period, and sequence as fixed effects, with baseline 
(mean glucose at -24 to 00 h) as covariate, and patients within sequence as random 
effect. Two models were run separately for each cohort; one considered the mean 
daily glucose as dependent variable and the other considered a log-transformation of 
the mean glucose. 

− Rise in mean glucose at 00 to 24 h, 24 to 48 h, and 48 to 72 h (measured by CGM): 
The comparison of the effect of the 2 treatments on the rise in mean glucose at 00 to 
24 h, 24 to 48 h, and 48 to 72 h was performed based on 2 different approaches by 
means of mixed models with treatment, period, and sequence as fixed effects. In the 
first approach, the baseline value was average of CGM values from -24 h to 00 h for 
3 models, for the second approach the baseline value was the average of CGM values 
from -24 to 00 h for the 00 to 24 h summary, the average of CGM values from 00 to 
24 h for the 24 to 48 h summary, and the average of CGM values from 24 to 48 h for 
the 48 to 72 h summary. 

− Change from baseline in fasting glucose: The comparison of the effect of the 
2 treatments on the change from baseline in fasting glucose MMTT (-15 minutes) 
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between Day -1 and Day 4 of Period 1 and Day -1 (Day 27) and Day 4 (Day 31) of 
Period 2 was performed in the same way as the primary endpoint analysis. 

− Changes in AUC(0-4) in hormones, free fatty acids (FFAs), and C-peptide: The 
comparison of the effect of the 2 treatments on the changes in insulin, glucagon, 
glucagon-like peptide-1 (GLP-1), glucose-dependent insulin releasing polypeptide 
(GIP), FFAs, and C-peptide was performed in the same way as the primary endpoint 
analysis. 

− MMTT-derived first phase insulin response: The comparison of the effect of the 
2 treatments on the change in ΔI10/ΔG10 and ΔI30/ΔG30, between Days -1 and 4 
was performed in the same way as the primary endpoint analysis. 

− Homeostatic model assessment-insulin resistance (HOMA-IR) and homeostatic 
model assessment-insulin sensitivity (HOMA-S): A summary of HOMA-IR and 
HOMA-S at baseline and at Day 4, as well as change from baseline, was provided by 
treatment. 

− 24-h urinary sodium (U-Na) and urinary potassium (U-K): The 24-h Na and K 
concentrations and their ratio (Na/K) in urine were analysed in the same way as the 
primary endpoint analysis. 

− Tumour necrosis factor alpha (TNFα) concentrations: Descriptive statistics were 
tabulated for the individual measurement points of the lipopolysaccharide 
(LPS)-stimulated TNFα levels and area under the TNFα concentration versus time 
curve from zero to 24 h post-dose (AUC[0-24]). An analysis of variance model for 
AUC(0-24) with treatment, sequence, and subject as random effect was run 
separately for each cohort (Cohort 1 and Cohort 2) for the comparisons of the 
treatments at Day 3. 

− PK data: The PK data were listed by cohort/patient and summarised by treatment for 
AZD9567 based on the PKAS. Descriptive statistics for calculated PK parameters 
included n, arithmetic mean, arithmetic SD, geometric mean, geometric mean – 
geometric standard deviation (gSD), geometric mean + gSD, geometric coefficient of 
variation %, median, minimum, and maximum values. For tmax, only median, 
minimum, and maximum values were presented. 

• Safety endpoint analysis: Safety data were listed by cohort/patient and summarised by 
treatment based on the SAF, except for morning serum cortisol and adrenocorticotropic 
hormone (ACTH) data which were based on the FAS. The actual treatment was used for 
all safety and tolerability analyses. Safety was assessed by descriptive analysis of AEs/ 
serious adverse events (SAEs), vital signs, electrocardiograms (ECGs), and clinical 
laboratory assessments; the Medical Dictionary for Regulatory Activities version 24.0 
was used to code AEs. Laboratory tests results (haematology, clinical chemistry, and 
urinalysis), ECG findings, and vital signs were summarised using appropriate descriptive 
statistics, including observed results and changes from baseline as appropriate. The 
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morning serum cortisol values and ACTH values were summarised using descriptive 
statistics and change from baseline was calculated. 

• Two interim analyses were planned, conditional on the recruitment rate. Both interim 
analyses were conducted. The first interim analysis was conducted when 50% of the 
patients of Cohort 1 had completed the study. A second interim analysis was done after 
all patients in Cohort 1 had completed the study. 

 
Study Population 

• A total of 84 patients were enrolled at 3 CRUs in Germany. Of these, 46 (100.0%) 
patients were randomised to 1 of 2 sequence groups within 3 cohorts. Overall, of the 
patients who were randomised, 44 (95.7%) patients received at least 1 dose of study 
treatment, both in the first and second treatment period, and completed the study. Of the 
randomised patients, 2 patients did not receive study treatment in the first study period. 
There were 38 patients who failed screening (including 2 patients who also withdrew 
consent). 

• In Cohort 1, there were 14 (100%) patients randomised to the 72 mg AZD9567/ 
40 mg prednisolone group and 14 (100%) patients randomised to the 40 mg prednisolone/ 
72 mg AZD9567 group. Of these, all except 1 patient in the 40 mg prednisolone/ 
72 mg AZD9567 group received at least 1 dose of study treatment, both in the first and 
second treatment period, and completed the study. 

• In Cohort 2, there were 5 (100%) patients randomised to the 40 mg AZD9567/ 
20 mg prednisolone group and 4 (100%) patients randomised to the 20 mg 
prednisolone/40 mg AZD9567 group. Of these, all except 1 patient in the 20 mg 
prednisolone/40 mg AZD9567 group received at least 1 dose of study treatment, both in 
the first and second treatment period, and completed the study. 

• In Cohort 3, there were 4 (100%) patients randomised to the placebo/5 mg prednisolone 
group and 5 (100%) patients randomised to the 5 mg prednisolone/placebo group. Of 
these, all patients received at least 1 dose of study treatment, both in the first and second 
treatment period, and completed the study. 

• There were no imbalances between treatment groups within cohorts with regard to 
demographic and baseline characteristics, medical history, and prior and concomitant 
medications, that could have a potential influence on the results and their interpretation. 

• The patient baseline characteristics, medical history, and prior and concomitant 
medications were typical of a population of patients with T2DM. 

• The data cut-off for the analyses presented was 09 June 2021. 
 
Summary of Efficacy Results 
This study did not address the clinical efficacy of the IMPs (ie, anti-inflammatory effect). 

Summary of Pharmacokinetic Results 

• AZD9567 was rapidly absorbed with a median tmax of 0.50 h and remained quantifiable 
throughout the 0 to 30 h post-dose sampling interval. 
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• Following maximum observed drug concentration (Cmax) plasma concentrations of 
AZD9567 declined, generally in an essentially monophasic manner, with mean terminal 
elimination half-life (t½λz) values of 6.99 h and 6.16 h at the 72 mg and 40 mg dose 
levels, respectively. 

• The exposure was approximately dose proportional between the 72 mg and 40 mg dose 
levels. 

• The between-subject variability in area under the plasma concentration versus time curve 
from zero to 6 h post-dose (AUC[0-6]) and Cmax was moderate (25% to 40%) and high 
(> 40%) for area under the plasma concentration versus time curve from zero to 24 h 
post-dose (AUC[0-24]) and area under the plasma concentration versus time curve from 
zero to the last quantifiable concentration (AUClast). 

 
Summary of Pharmacodynamic Results 
In this study in patients with T2DM who received 72 mg AZD9567 and 40 mg prednisolone 
(Cohort 1) over two 72-h periods in a cross-over design, the following results were found: 

• Following a standardised MMTT, there was a statistically significantly different effect on 
glucose homeostasis in the 72 mg AZD9567 group compared to the 40 mg prednisolone 
group, as indicated by a: 
− Larger decrease in glucose AUC(0-4) MMTT at Day 4 in the 72 mg AZD9567 group 

(LS mean difference: -132.9528 min*mmol/L [95% CI: -256.5082, -9.3973; 
p-value = 0.036]) (primary PD endpoint). 

− Increase in insulin AUC(0-4) MMTT at Day 4 in the 72 mg AZD9567 group 
compared to a decrease in the 40 mg prednisolone group (LS mean difference: 
20498.7517 min*pmol/L [95% CI: 10819.2989, 30178.2044; p-value < 0.001]). 

− Decrease in glucagon AUC(0-4) MMTT at Day 4 in the 72 mg AZD9567 group 
compared to an increase in the 40 mg prednisolone group (LS mean difference: 
-1002.5864 min*pmol/L [95% CI: -1620.2150, -384.9577; p-value = 0.003]). 

− Smaller increase in GLP-1 AUC(0-4) MMTT at Day 4 in the 72 mg AZD9567 group 
(LS mean difference: -1225.9050 min*pmol/L [95% CI: -2007.2241, -444.5859; 
p-value = 0.004]). 

− Larger increase in C-peptide AUC(0-4) MMTT at Day 4 in the 72 mg AZD9567 
group (LS mean difference: 60.4211 min*nmol/L [95% CI: 29.4904, 91.3518; 
p-value < 0.001]). 

• There was a statistically significantly different effect on glucose homeostasis in the 72 mg 
AZD9567 group compared to the 40 mg prednisolone group, as indicated by a: 
− Lower mean glucose levels (measured by CGM) at 48 to 72 h in the 72 mg AZD9567 

group (LS mean difference: -1.5067 mmol/L [95% CI: -2.0820, -0.9314; 
p-value < 0.001]). 
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catheter site related reaction, and blood pressure increased (1 [12.5%] patient each) in 
patients on 20 mg prednisolone treatment. 

− Cohort 3: Diarrhoea (1 [11.1%] patient) in a patient on placebo treatment. No AEs 
were reported in patients on 5 mg prednisolone treatment. 

• No SAEs (including events with a fatal outcome), AEs leading to discontinuation of IMP, 
AEs leading to interruption of IMP, or AEs leading to withdrawal from the study were 
reported in any of the 3 cohorts. Two patients in Cohort 1 each had an SAE outside of the 
treatment period. One patient had the SAE of sarcoidosis which was considered severe in 
intensity. One patient had the SAE of humerus fracture which was considered moderate in 
intensity. Both SAEs were considered to be unrelated to the IMP by the Investigator. 

• There were no clinically important trends or changes compared to baseline at Day 4 in 
haematology, clinical chemistry, and urinalysis parameters. There was a trend in 
potassium reduction that was greater for prednisolone treatment than for AZD9567 
treatment, which is consistent with a greater mineralocorticoid effect of prednisolone. 

• Mean morning serum cortisol values at Day 4 were decreased compared to baseline 
across the cohorts and in each treatment group. 

• Mean ACTH values were lower on Day 4 compared to baseline across the cohorts and in 
each treatment group, except for patients on 5 mg prednisolone treatment in Cohort 3. 

• There were no clinically important trends or changes at Day 4 compared to baseline in 
vital signs or ECG parameters. 

• In Cohort 1, 1 patient on 72 mg AZD9567 treatment and 1 patient on 40 mg prednisolone 
treatment had a QT interval corrected for heart rate using Fridericia’s formula (QTcF) 
value > 450 msec and 1 patient on 72 mg AZD9567 treatment had a QTcF increase of 
> 30 msec from baseline at any observation on treatment; in Cohort 3, 1 patient on 
placebo treatment had a QTcF value of > 450 msec and an increase of > 30 msec from 
baseline at any observation on treatment. 

 
Conclusions 

• The PD effect of AZD9567 on glucose homeostasis supports evidence that AZD9567 is a 
glucocorticoid receptor modulator with an improved dysglycaemic side effect profile and 
a favourable and differentiated metabolic profile with regard to key glycaemic hormones 
(insulin, glucagon) compared to prednisolone. 

• Following 3 days of dosing, there was no statistically significant difference in the 
anti-inflammatory effect between the 72 mg AZD9567 group and the 40 mg prednisolone 
group as measured by ex-vivo stimulated TNFα AUC(0-24). 

• Following rapid absorption with a median tmax of 0.50 h, plasma concentrations of 
AZD9567 declined in an essentially monophasic manner with mean t½λz values of 6.99 h 
and 6.16 h at the 72 mg and 40 mg dose levels, respectively. 

• The safety and tolerability profile of AZD9567 was consistent with the known safety 
profile of the compound, established in previous studies. There was a trend in potassium 
reduction that was greater for prednisolone treatment than for AZD9567 treatment, which 
is consistent with a greater mineralocorticoid effect of prednisolone. 




