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Menopause: an under-reported and under- 3

researched life stage for women with T1D

Menopause is associated with metabolic dysfunction leading to weight gain, impaired insulin sensitivity,

hypertension and hypercholesterolemia, which diminishes longevity for women living with diabetes.

The vasomotor symptoms of hot-flushes/night-sweats, mood swings, anxiety, depression and sexual

dysfunction make it difficult to differentiate between symptoms of menopause and hypoglycemia.

While it is recognised that transitioning through menopause increases the potential for developing
diabetes, yet there are no recommendations on managing glucose variability or insulin resistance for

women with pre-existing diabetes.

Women using glucose sensor technologies have self-identified increased glucose variability in their data. The
generated data, collected in real-time from women outside fraditional research settings, would have been

unimaginable 20 years ago.



Research Aims

» Women highlighting the knowledge deficit are driven to learn and share more about menopause.
Their requests for clinician support about the impact of hormone replacement therapies (HRT) on
glycemic variability, and the associated risk of developing additional comorbidities illustrates the

importance of this subject.

» This work uses wearable sensor datasets to inform an understanding of the collective
perimenopause and menopause journeys of women with T1D. Self-management and peer support

is bridging the research void, which is why more research is needed.



Problem: Knowledge gaps identified by

women
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Participant Demographics

The participants:

>

>

were recruited from an online community.

have lived with Type One Diabetes for 30-45 years.

are well educated, professional women with an active interest in health literacy and technology.
have previously experienced pregnancy and contributed to research studies in this areaq.

are in their early 50’s.

are in a cohort of ~6000 people with TID using DIY artificial pancreas systems. These off-label

systems use open source software, developed and updated by the TID community, to regulate

blood glucose levels.




Resources

& ACCU-CHEK®Spirit Combo

<

(U]
E
g
b
o
(=]

oft capsules for oral use

’IROGOEOSTA 1V
Evorel 50O

30 Capsules

mg Capsules

ESTRADIOL
KE 8 PATCHES —

/

—————

EACH TRANSDERMAL PATCH
CONTAINS 3 2 g ESTRADIOL
(ABSORPTION RATE
APPROXIMATELY 50 MICROGRANS
OF ESTRADIOL IN 24 HOURS)

N

Theramex
POM

7|9_B\COB DEV -BGI
S

&

7g

1dOh 250U

A:-0.1
15m A:-0.1
40m A:-0.1

ol

T:0%

W% N & [

TREATM
ENT INSULIN

CARBS CALCULA

TOR

~\yﬁr;7§

103%

o




Sensor Data

—
)
Q

28/04/2022 until 24/07/2022 25/03/2022 until 16/07/2022

mmol/L | Change [Tuesday, 12/07/2022 Time mmol/L | Change | Thursday, 28/04/2022
86 ab 23:22: newer Wert 8.00 20:38 43 SMBEO.SU
ab 23:52: neuer Wert 4.62 20:38 Sl temp. Basal 2.03 / 14 min
86 temp. Basal 0.72 / 5 min 20:41 52 SMBO.4U
88 Pump unreachable 20:49 7.0 Caorrection Bolus 2.1 U
88 temp. Basal 1.56 / 10 min 20:50 7.0 Caorrection Bolus 2U
88 temp. Basal 2.02 / 30 min 20:50 7.0 The pump could not be reached. No bolus was given
84 Pump unreachable 20:51 70 Carbs (20g)
83 temp. Basal 0.00 / 15 min 20:51 7.0 eCarbs: 30 g (1 h), delay: 0m
7] temp. Basal 0.00 / 60 min 20:52 72 temp. Basal 0 / 0 min
6.4 Pump unreachable 20:52 12 temp. Basal 6.24 / 1 min
57 Fump unreachable 20:54 12 temp. Basal 0.00 / 2 min
55 temp. Basal 0/ 0 min 20:56 72 temp. Basal 0 /0 min
55 temp. Basal 1.05 / 0 min 20:56 72 temp. Basal 6.24 / 2 min
55 temp. Basal 0.55 / 10 min HIET) o) temp. Bagal 1.2/ S min
52 temp. Basal 0.20/ 5 rmin 21:03 68 temp. Basal 0.00 / § min
4.9 temp. Basal 0.00 / 5 min [ termp. Bagal 0.00/ 5 min
a7 . Basal 000/ 5 mi 6.9 temp. Basal 1.40 / 15 min
. emp. Basal 0. min
4.4 lem: Basal 0.00 / 30 min 20 temp. Basal 1.22 /10 min
- . 9.6 temp. Basal 1.22 / 10 min
4.3 Pump unreachable -
20 . ; - - 96 Caorrection Bolus 1U
:59 = temp target 5 mmol/L for 90 min, reason: Automation 95 temp. Bazal 1.22 7 5 min
06:09 SMBEO.1U
- - 9.3 temp. Basal 0.00 / 10 min
D&:09 3 temp. Basal 1.17 / 10 min 80 temp. Basal 1.00/ 11 min
0621 & temp. Bazel 0.78/ 5 min 87 Profileswitch - Start Aug 2020 == Lyumnjev 3/22 (2/22 copy)(130%)
06:23 4.2 Pump unreachable for 60 Minutes
06:25 42 temnp. Basal 0.07/ 5 min Duration of insulin activity (DIA) 5.50 hours == 6.30 hours
- : Target area
06:30 4.0 temp. Basal 0.00/ 10 min ah 00:00 5 - 7.00 == 6 - 6.00
- ab 07:00 neuer Bereich 5.50 - 5.50
06:39 4.2 temp. Basal 0.72 / 5 min abs 22400 §-7.00 =2 & - 6.00
06:44 4.6 SMBOZU Basalrate
0645 r terp, Bazal 1827 15 i ab 00:00: 0.90 => 1.18
2 e /15 min ab 07:00: newer Wert 1.18
06:49 5.0 SMED.ZU ab 02:00: neuer Wert 1.26
06:54 54 SMEDZU ab 03:00: 1.15 =» 1.37
ab 04:00: never Wert 1.44
07:00 56 temp. Basal 0.78 / 5 min ah 05:00: 1.60 => 1.69
07:03 5.4 Pump unreachable ab 06:00: 2.00 == 1.99
54 Basal 0007 45 ab 07:00: never Wert 2.41
07:05 temp. Basal 0. min b D8:00: Wert 2.69 i
b 08.00:neuer We Data collected using
Partici t O . . HRT Partici T . t . HRT Nightscout Reporter (zreptil.de)
articipant One: using articipant Two: not using


https://nightscout-reporter.zreptil.de/

Resulis

Volunteer

HRT Volunteer

Non-HRT Volunteer

Glucose Level
Second 30 Days

Glucose Level
First 30 Days

Mean: 7.29 Mean: 7.41
STD: 2.75 STD: 2.79
Mean: 7.53 Mean: 7.50
STD: 2.63 STD: 2.58

Fluctuations

Mean: 0.12
STD: 0.04

Mean: 0.03
STD: 0.05




Discussion

» This study is the first fo use combined data from wearable glucose sensors, insulin pumps and DIY
artificial pancreas systems to identify changes in insulin sensitivity among menopausal women with
Type One Diabetes. The data was collected retrospectively. There was no intervention from the

research team, it is a free-living sample set.

» HRTis often used by women to balance the loss of key hormones oestrogen and progesterone, thus
easing the transition to menopause. Although the sample size is small, there are notable changes in

insulin sensitivity between the participants following the commencement of HRT.




Discussion

» 60 days of data were analysed as 2 x 30 day segments, allowing for observations of glucose variability in
the individual who commenced therapeutic HRT treatment - the 2nd volunteer is the control for this
study.

» The mean glucose level of the participant using HRT increased, requiring additional insulin micro- boluses
to maintain fime in range. This may be due to the therapeutic hormones contributing to a sustained
increase in glucose levels, similar to reported insulin resistance during menstruation. The STD values do
not fluctuate significantly.

» The no HRT participant had a higher mean glucose level in the first half of the data. The marginal
fluctuation in the second half of their data, implies a consistent lifestyle, with minimal changes to
glucose variability and insulin requirements over this fime. When compared with the volunteer using HRT,
we see that HRT may contribute to increased glucose levels and reduced insulin sensitivity.




Limitations & Areas for future research

» Sample size.

» This is a short sample period. Data submitted for analysis was collected over 60 days and split intfo
segments of 30 days, which allowed for the observation of glucose variability pre and post the

commencement of HRT.

» As this was a retrospective observational study it is unknown how other types of HRT may impact

glucose variability, specifically alterations in insulin sensifivity.
» Subsequent work should involve the input of women with T1D in the design of studies.

» The recruitment of a larger cohort of patients using additional pharmacological therapies may

enable researcher to robustly investigate this theoretical concept further.




Questions




