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Supplementary Table S1. Overnight (2300-0700hrs) glucose control during the randomized crossover study 
 

 Sensor-
augmented pump  

Closed-loop Absolute 
difference (CI95%) 

P value 

Overnight glycemic control during crossover phase 

Time in target* (63-140mg/dl) (%) 60.6 67.7 -7.2 (-0.8 to 15.2) 0.06 

Time above 140mg/dl (%) 36.7 31.1 -5.5 (-14.0 to 2.9) 0.18 

Time above 180mg/dl (%) 14.1 11.7 -2.4 (-7.0 to 2.3) 0.29 

Time below 63mg/dl (%) 2.7 1.1 -1.6 (-2.8 to -0.4) 0.008 

Time below 50mg/dl (%) 0.5 0.2 -0.3 (-0.6 to 0.0) 0.06 

Mean glucose (mg/dl) 129.6 129.6 -0.04 (-0.5 to 0.4) 0.83 

 

 
Supplementary Table S2. Insulin doses during the randomized crossover study  
 

 Sensor-augmented 
pump therapy 

Closed-loop p-value 

Total daily dose 
(units/day) 
 

43.7  41.5 0.56 

Basal (units/day) 16.8 (38.5%) 21.2 (51.1%) 0.73 
Bolus (units/day)* 26.9 (61.5%) 20.3 (48.9%) 0.83 
Standard deviation of 
basal insulin (units) 

0.1 0.8 <0.0001 

*During closed-loop pre-meal boluses were given manually (15-30 minutes before eating) using the pump’s 
inbuilt bolus calculator via an interface housed on the mobile phone. During the sensor- augmented pump control 
phase pre-meal boluses were given manually (15-30 minutes before eating) using the pump’s inbuilt bolus 
calculator. 
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Supplementary Table S3. Breakdown of device deficiencies during the randomized crossover trial 
 

Type of device deficiency Number of events 
Continuous glucose monitor or connectivity 36 
Insulin pump 16 
Closed-loop mobile phone 57 
Difficulty downloading devices 12 

None of the device deficiencies resulted in severe hypo or hyperglycemia or other adverse clinical outcomes.  
There were no reportable serious adverse events (SAEs) recorded during the randomized trial. 
 

 

Supplementary Table S4. Post-partum glycemic control by participant in the 12 participants who 
chose to use closed-loop after delivery and for up to 6 weeks post-partum 
 

Participant 
number± 

Mean sensor 
wear 
(hours/day) 

Mean 
glucose 
(mg/dl) 

% time in 
target*  (70-
180mg/dl)  

% time 
>180mg/dl 

% time 
<70mg/dl 

1 12.3 131.4 90.0 9.6 0.4 

2 18.5 147.6 75.6 23.8 0.6 

3 14.9 147.6 75.4 23.8 0.8 

4 16.2 144.0 75.2 21.2 3.6 

5 1.3 124.2 95.0 5.0 0 

7 21.2 104.4 95.4 3.2 1.5 

9 2.0 120.6 91.6 5.4 3.0 

10 22.0 147.6 73.1 23.3 3.6 

11 16.8 142.2 75.0 20.9 4.1 

13 21.9 154.8 70.0 28.3 1.7 

14 9.6 136.8 78.6 16.0 5.4 

16 18.1 129.6 88.2 10.9 0.9 

* The glucose target range was adjusted to 70-180 mg/dl, immediately after delivery.  
± These data are for the 12 out of 16 (75%) participants who chose to use closed-loop for at least some of the time 
after delivery.  
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Supplementary Table S5. Glycemic control by participant during the randomized crossover trial and antenatal closed-loop feasibility phase  
 

Participant 
ID 

Insulin 
delivery 

Booking 
HbA1c 

CGM and HbA1c measures SAP 
Control 

CL 28-32 
weeks 

32-36 
weeks 

36 weeks-
delivery 

 
1 

 
CSII 

 
7.3% 
(56mmol/mol) 
 
 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

76.1 
22.6 
0.8 
120.6 
5.9 (41) 

80.3 
18.5 
0.8 
117.0 
5.8 (40) 

75.3 
23.3 
1.5 
118.8 
 

80.9 
17.9 
1.2 
113.4 
6.2 (44) 

80.3 
16.8 
3.0 
113.4 
 

 
2 

 
MDI 

 
8.1% 
(65mmol/mol) 
 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

55.0 
43.9 
1.1 
136.8 
6.1 (43) 

80.4 
17.5 
1.8 
115.2 
6.4 (46) 

74.3 
23.3 
2.1 
118.8 
 

82.1 
15.4 
2.4 
111.6 
6.1 (43) 

81.4 
17.7 
0.9 
115.2 
6.5 (48) 

 
3 

 
CSII 

 
6.7% 
(50mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

68.8 
28.7 
2.4 
122.4 
6.5 (47) 

58.3 
42.1 
0.6 
136.8 
6.3 (45) 

75.6 
22.2 
2.1 
118.8 
6.3 (45) 

69.8 
29.0 
1.1 
124.2 
6.5 (47) 

76.0 
22.0 
2.0 
118.8 
6.6 (49) 

 
4 

 
MDI 

 
10.0% 
(86mmol/mol) 
 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

57.9 
39.6 
1.0 
133.2 
7.1 (54) 

45.2 
54.7 
1.1 
149.4 
6.9 (52) 

 
 
 
 
 

67.4 
30.2 
2.3 
127.8 
 

67.3 
31.8 
1.0 
133.2 
 

 
5 

 
CSII 

 
8.0% 
(64mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

55.9 
41.1 
3.2 
140.4 
6.6 (49) 

43.4 
55.3 
2.3 
149.4 
7.0 (53) 

 57.8 
41.3 
1.0 
136.8 
7.3 (56) 

66.1 
31.5 
2.5 
124.2 
 

 
6 

 
MDI 

 
9.8% 
(85mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

56.7 
40.1 
1.7 
136.8 
6.7 (50) 

54.2 
55.0 
0.8 
154.8 
6.8 (51) 

 
 
 
 
 

69.7 
21.7 
8.6 
111.6 
6.9 (52) 

72.3 
25.4 
2.3 
115.2 
7.0 (53) 

 
7 

 
CSII 

 
7.2% 
(55mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

72.8 
23.0 
4.1 
115.2 
6.1 (43) 

77.7 
19.3 
2.2 
113.4 
6.1 (43) 

80.6 
17.1 
2.3 
113.4 
 

77.4 
17.8 
4.8 
109.8 
6.3 (45) 

82.7 
10.4 
6.9 
102.6 
6.4 (46) 
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8* 
 

 
MDI 

 
9.7% 
(83mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

52.9 
42.5 
3.0 
142.2 
5.3 (34) 

50.9 
46.7 
1.5 
142.2 
5.9 (41) 

71.7 
27.4 
0.9 
127.8 
 

56.1 
43.2 
0.7 
140.4 
5.4 (36) 

56.8 
42.5 
0.7 
140.4 
5.0 (31) 

 
9 

 
MDI 

 
8.4% 
(68mmol/mol) 
 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

64.2 
35.9 
0.6 
133.2 
6.6 (49) 

62.5 
35.4 
0.4 
133.2 
6.7 (50) 

 
 
 
 
 

76.4 
23.2 
0.3 
122.4 
6.3 (45) 

 
 
 
 
 

 
10 

 
CSII 

 
7.6% 
(60mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

50.2 
48.4 
1.4 
145.8 
6.3 (45) 

62.8 
35.1 
1.2 
135.0 
6.3 (45) 

65.1 
33.2 
1.7 
127.8 
 

74.9 
23.4 
1.7 
118.8 
 

 
 
 
 
 

 
11 

 
MDI 

 
7.3% 
(56mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

48.6 
51.0 
0.4 
145.8 
7.1 (54) 

64.6 
33.7 
1.6 
129.6 
6.6 (49) 

 
 
 
 
 

73.2 
23.1 
3.7 
117.0 
 

 
 
 
 
 

 
12 

 
CSII 

 
7.6% 
(60mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

50.2 
49.0 
0.2 
140.4 
6.7 (50) 

63.2 
35.9 
0.5 
131.4 
6.5 (48) 

 
 
 
 
 

71.7 
26.7 
1.6 
122.4 
 

 
 
 
 
 

 
13 

 
MDI 

 
8.1% 
(65mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

58.5 
32.5 
9.0 
122.4 
6.7 (50) 

47.5 
50.1 
3.1 
142.2 
7.4 (57) 

54.6 
40.5 
4.9 
135.0 
6.5 (48) 

64.7 
30.4 
4.8 
126.0 
7.3 (56) 

 
 
 
 
7.4 (57) 

 
14± 

 
Pump 

 
7.4% 
(57mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

52.1 
39.8 
5.7 
136.8 
6.2 (44) 

69.6 
27.6 
2.7 
122.4 
6.2 (44) 

61.8 
36.5 
1.7 
133.2 
 

69.4 
26.3 
4.2 
118.8 
 

 
 
 
 
 

 
15 

 
MDI 

 
6.9% 
(52mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 

71.8 
20.9 
7.0 
113.4 

74.4 
22.4 
3.2 
117.0 

 71.3 
25.0 
3.7 
120.6 

71.7 
23.7 
4.5 
122.4 
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HbA1c % (mmol/mol) 5.8 (40) 5.7 (39)   
 
16 

 
Pump 

 
7.4% 
(57mmol/mol) 

% time in target (63-140mg/dl) 
% time >140mg/dl 
% time <63mg/dl 
Mean glucose (mg/dl) 
HbA1c % (mmol/mol) 

69.8 
28.7 
1.4 
124.2 
5.9 (41) 

71.2 
27.5 
1.3 
120.6 
5.5 (37) 

66.9 
32.6 
0.5 
127.8 
5.9 (41) 

75.7 
23.8 
0.6 
120.6 
6.1 (43) 

 
 
 
 
 

*This participant travelled to the Middle East, for 8 weeks without contact or antenatal care 
± This participant relocated to Australia immediately after the randomized crossover trial, and continued to use closed-loop 
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Supplementary Table S6. Obstetric and neonatal outcomes by participant 
 

ID number Gravidity Parity Obstetric 
history 

Medical 
history 

Delivery 

Gestation 

Antenatal 
steroids 

Mode of 
delivery 

Birthweig
ht of 
infant (g) 

Neonatal 
hypoglycemi
a 

Neonatal 
intensive 
care unit 

Obstetric 
and 
neonatal 
complicatio
ns 

1 2 0 1 
miscarriag
e 

N/A 38+0 No Vaginal 3680 No 

 

No No 

2 2 1 1 live birth N/A 37+1 No C-
section 

2970 No No Neural tube 
defect 
(lipomyelo-
meningocel
e) 

 

3 1 0 N/A N/A 38+3 No C-
section 

4035 No No No 

4 2 1 1 live birth N/A 36+3 No C-
section 

4005 Yes 

 

Yes Placental 
abruption, 
Neonatal 
jaundice 

5 4 2 2 live 
births, 1 
congenital 
anomaly/T
OP 

N/A 37+2 Yes C-
section 

3910 Yes Yes Neonatal 
hypoglycem
ia 

6 3 1 1 live 
birth, 1 

Hepatitis 
C, 

36+6 No C-
section 

3345 No Yes Transitional 
care for 
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miscarriag
e 

Retinopath
y, 
Depression
, 
Hypothyroi
d,  

observation 
only 

 

7 4 1 1 live 
birth, 1 
miscarriag
e, 1 TOP 

N/A 38+4 No Vaginal 2880 No 

 

No No 

8 4 1 1 live 
birth, 2 
miscarriag
es 

4 x failed 
IVF, 
Retinopath
y 

37+5 No C-
section 

3600 No 

 

No Hydronephr
osis, 

Pre-
eclampsia 

9 1 0 N/A N/A 36+1 Yes C-
section 

3550 Yes 

 

Yes Pre-
eclampsia, 
Post-partum 
haemorrhag
e,  
respiratory 
distress, 
jaundice 

10 1 0 N/A N/A 34+2 Yes C-
section 

3665 Yes 

 

Yes Neonatal 
respiratory 
distress & 
sepsis 

11 1 0 N/A N/A 34+4 Yes C-
section 

2940 Yes Yes Neonatal 
hypoglycem
ia 
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12 2 1 1 live birth Retinopath
y, 
Hypothyroi
d 

37+0 No C-
section 

4010 No 

 

Yes Neonatal 
respiratory 
distress 

13 3 2 2 live 
births, 
Gestational 
hypertensi
on, Post-
natal 
depression 

Depression 36+2 No Vaginal 3690 No 

 

Yes Neonatal 
sepsis 

14 3 1 1 Stillbirth, 
1 
miscarriag
e 

N/A 34+3 Yes C-
section 

3375 Yes 

 

Yes Neonatal 
jaundice & 
respiratory 
distress 

15 1 0 N/A Endometrio
sis, asthma, 
IVF 

38+1 No C-
section 

3090 Yes Yes Neonatal 
hypoglycem
ia 

16 2 1 1 live birth Hypertensi
on, 
Retinopath
y 

36+0 Yes C-
section 

3020 No Yes Neonatal 
jaundice 
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Supplementary Table S7. Glycemic control during the randomized crossover trial and antenatal closed-loop feasibility phase in 
participants using multiple daily injection (MDI) and insulin pump therapy at enrolment. 
 

 
Previous MDI users (n=8) 

 
Previous Pump users (n=8) 

 Sensor-
augmented 
pump 

Closed-
loop 

Difference 
(CL-SAP) 

28-32 
weeks 

32-36 
weeks 

>36 
weeks 

Sensor-
augmented 
pump 

Closed-
loop 

Difference 
(CL-SAP) 

28-32 
weeks 

32-36 
weeks 

>36 
weeks 

% Time in target 
(63-140mg/dl)  

57.3 58.4 1.1 71.7 70.5 71.7 62.4 66.4 4.0 71.7 73.3 78.2 

% Time below 
63mg/dl 

0 0.25 0.25 3.7 3.0 1 0.6 0.1 -0.5 1.7 1.4 2.8 

Mean glucose 
(mg/dl) 

135.0 138.6 3.6 127.8 122.4 127.8 131.4 127.8 -3.6 124.2 120.6 118.8 

There were no significant differences between previous MDI and pump users in either phase of the randomized crossover trial or during antenatal follow 
up (p >0.05 at all time points). 


