Matteo Bonomo

GRAVIDANZA E SAP:
STATO DELLARTE



v'SAP o CGM?

v'PCGM o RTCGM?

v'RTCGM continuativo o intermittente?
v'RTCGM «patient-» o «specialist-oriented»?



CGM PROFESSIONALE

principalmente «specialist-
oriented»

lettura retrospettiva

non allarmi per ipo- e
iperglicemia
evidenziazione del trend
solo dopo scarico

escluse correzioni
immediate

CGM «REAL TIME»

principalmente «patient-
oriented»

lettura in tempo reale
allarmi per ipo- e
iperglicemia
evidenziazione del “trend”
immediata

possibili correzioni
immediate



Possibile atteggiamento terapeutico piu aggressivo, con
perseguimento target piu vicini a quelli fisiologici
Maggiore sicurezza psicologica

Miglior controllo, minore variabilita glicemica

Eccessiva «focalizzazione» sui dati evidenziati: ansia
Disorientamento per discrepanza fra sensore e glucometro
Ipercorrezione: troppo frequente e/o eccessiva

ESSENZIALE SELEZIONE DELLE PAZIENTI, E LORO FORMAZIONE.
DISCUTERE E CONCORDARE ALGORITMI DI AUTOGESTIONE
ASSICURARE CONTATTI FREQUENTI
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Gérard Reach, 2008 (modificata)
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Exclusion criteria were the use of insulin pump therapy within the
previous 3 years, a history of at least two severe hypoglycemic
events in the year before enrolilment, the use of a pharmacologic
noninsulin treatment for diabetes during the previous 3 months,
and pregnancy or the intention to become pregnant.



*1st pregnancy: MDI . Due to pre-eclampsia, the child was born
preterm, and had neonatal hypoglycemia

*2nd pregnancy: CSIl . Due to pre-eclampsia, the second child
was born preterm, but without neonatal morbidity.

*3rd pregnancy: CGM-enabled insulin-pump. The patient was
satisfied with this therapy, pre-eclampsia did not occur, and the
child was born at term without neonatal morbidity.



1° 2° 3° ETA’ PESO | MEAN BIRTHW.
TRIM | TRIM | TRIM | GEST (gg) | (g SD SCORE

12 grav. Mediana HbA1C (%) //
MDI

22 grav. Mediana HbA1lc (%)

csli

32 grav. Mediana HbA1lc (%) 3775
Csll/CGM

T % con sensore 87% 88% 92%

Media sensore (mg/dl) 133.2 126.0 129.6

T in target (70-140 mg/dl) 56% 55% 64%
Tin ipo (<70 mg/dl) 9% 12% 4%
Tin iper (>140 mg/dl) 35% 33% 32%
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HbA1lc - media grav. (%) 6.8

HbA1lc - media 3° trim. (%) 6.9

Fruttosamine - media grav. (mmol/I) 266.3
Fruttosamine - media 3° trim. (mmol/l) 238.5
Glicemia a digiuno - media grav. (mg/dl) 109.6
Glicemia a digiuno - media 3° trim. (mg/dl) 113.5
Glicemia p.p. - media grav. (mg/dl) 136.9
Glicemia p.p. - media 3° trim. (mg/dl) 154.7

5.7
5.3
224.6
189.5
86.7
82.2
110.2
94.5

Complicazioni neonatali Ipoglicemia
Iperbilirubin.



ST Patient satisfaction and barriers to initiating real-time
B  continuous glucose monitoring in early pregnancy
@ in women with diabetes

A. L. Secher'#3, A.B. Madsen'?, L. Ringholm'?, C. Barfred', E. Stage', H. U. Andersen,
P. Damm'?> and E. R. Mathiesen'*

‘Aim To evaluate self-reported satisfaction and barriers to
initiating RTCGM in early pregnancy among women with
pregestational diabetes.

*Methods 54 women with TIDM and 14 with T2DM were
offered CGM for 6 days at median 9 g.w. and were asked to
answer a questionnaire on patient satisfaction.

*Conclusions The majority of pregnant women with DM found
RTCGM useful and the intervention was equally tolerated
regardless of diabetes type. Nevertheless, CGM was frequently
removed earlier than planned, primarily because of skin
irritation, technical problems and inaccuracy.




4 Patient satisfaction and barriers to initiating real-time
PE&ET;I]E continuous glucose monitoring in early pregnancy
in women with diabetes

A. L. Secher'*3, A.B. Madsen'?, L. Ringholm'%, C. Barfred', E. Stage', H. U. Andersen?,
P. Damm'?® and E. R. Mathiesen'*




Diabetes Care

GRUPPO CON MONITORAGGIO CONTINUO RT

Tipo DM |63 DMT1 (27 CSIl) / 16 DMT2
SMBG 7 punti/die

RTCGM |+ Intermittente: 6 gg alle sett. 8, 12, 21, 27, 33

* Proposto uso continuo se «hypo unawareness»
(accettato soloin 5 donne)

* In alcuni casi accettato solo per periodi di 3 gg

Allarmi |lpo a 3.5 mmol/l (= 63 mg/dL) Iper disattivato

Gestione | * Non forniti algoritmi di aggiustamento
dati * Discussione retrospettiva di ogni tracciato CGM




Diabetes Care

Use the average glucose trends for all six days
First focus on night-time and thereafter on daytime
Aim for night-time:
* Glucose levels between 4.0-6.0 mmol/L (72-108 mg/dL)
* Prevention of glucose levels below 3.9 mmol/L (70 mg/dL)
more than once per week
* Glucose curves without consistent descending or
ascending trends
Aim for daytime:
* Pre-pr. glucose levels between 4.0-6.0 mmol/L
* Post-pr. glucose levels between 4.0-8.0 (72-144 mg/dL)
* At least 80% of the time between 4.0-8.0 mmol/I



Diabetes Care
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aborto spontaneo
pre-termine

LGA

ipoglicemia neonatale

ipoglicemia neonatale grave

4%
21%
45%
36%
13%

3%
16%
34%
40%
14%

1.00
0.47
0.19
0.62
0.88



DiabetesCare - Continuous Glucose Monitoring in

Pregnancy: We Have the Technology
but Not All the Answers

S EE - ET AL. P . 18 7 7

v" For clinicians hoping that CGM may help to improve
maternal/fetal outcomes, the current results are
disappointing.

v Acceptance of, and compliance with, CGM in unselected

pregnant women was poor. It is also possible that
intermittent use of real-time CGM is not beneficial.

v" Clearly, more data are required before routine clinical use
of CGM in pregnancy can be fully endorsed.



Is There a Difference in Pregnancy and Glycemic Outcome
iIn Patients with Type 1 Diabetes on Insulin Pump
with Constant or Intermittent Glucose Monitoring?

A Pilot Study

Goran Petrovski, M.D., Ph.D., Cedomir Dimitrovski, M.D., Ph.D., Milco Bogoev, M.D., Ph.D.,

Tatjana Milenkovic, M.D., Ph.D., Irfan Ahmeti, M.D., and Iskra Bitovska, M.D., M.S.
2011, 13:1109-13

RANDOM:
C=Sensore 24 h/di
| = Sensore 14 gg/m
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Is There a Difference in Pregnancy and Glycemic Outcome
iIn Patients with Type 1 Diabetes on Insulin Pump
with Constant or Intermittent Glucose Monitoring?
A Pilot Study

Goran Petrovski, M.D., Ph.D., Cedomir Dimitrovski, M.D., Ph.D., Milco Bogoev, M.D., Ph.D.,

Tatjana Milenkovic, M.D., Ph.D., Irfan Ahmeti, M.D., and Iskra Bitovska, M.D., M.S.
2011, 13:1109-13

Conclusions:

* Insulin pump therapy together with constant or
intermittent CGM can improve diabetes control and
pregnancy outcome in type 1 diabetes.

*The quality of the glucose profile at conception was
the important factor for pregnancy outcome.
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2014, 31: 352-356 E. R. Mathiesen'?3

A. L. Secher'?, E. Stage'“, L. Ringholm'-, C. Barfred'#, P. Damm'?* and

* CGM RT in 12 donne con storia di ipo maggiori pre-gravidanza

* Gruppo di controllo di 16 donne con SMBG

* Non random

* Trattamento prevalentemente MDI (2 con CSll)

* Uso del sensore sostanzialmente retrospettivo e per tempo
limitato (mediana 10 settimane a partire dalla 10?)



pameres Short Report: Treatment
DIABETIC

Real-time continuous glucose monitoring as a tool to

5 prevent severe hypoglycaemia in selected pregnant
¥ 2 women with Type 1 diabetes — an observational study
A

2014, 31: 352-356

_ Incidenza ipo severe (eventi/paz/anno)

A. L. Secher'+#? E. Stage', L. Ringholm'-?, C. Barfred'#, P. Damm'?* and
E. R. Math|esen

17.5
SMBG 1.6 5.0 0.1



2014, 99:4674-82

Clinical use of continuous glucose monitoring system in gestational

diabetes mellitus and type 2 diabetes complicated with pregnancy].

Song Y, Yang H Zhonghua fu chan ke za zhi 2014,49:579-83




Continuous Glucose Monitoring in
Pregnancy: We Have the Technology
but Not All the Answers

S EE - ET AL. P . 18 7 7

* An international Continuous Glucose Monitoring In Women
with Type 1 Diabetes in Pregnancy Trial (CONCEPTT) will now
evaluate the role of continuous real-time CGM before and
during pregnancy. It is not the devices per se but how
patients, their spouses/significant others, and health
professionals interact with CGM that will likely determine
outcomes.

e At this point in time we have the technology, but we don’t
have all the answers.









Enroliment is expected to include
110 women with type 1 diabetes
who are planning pregnancy and
approximately 214 women with
type 1 diabetes who are pregnant
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Primary Objective

The primary objective of the study is to determine if RT-CGM
can improve glycemic control in women with T1D who are
pregnant or planning pregnancy without substantially
increasing the rate of hypoglycemia.



Synopsis of Study Protocol

* The study will be two parallel trials, multi-center,
randomized, open label, controlled trials with an
intention-to-treat analysis.

* Women with type 1 diabetes in pregnancy who
are <13 weeks 6 days gestation, and women
planning pregnancy, who pass the run-in period,
will be eligible to be randomized.

* Eligible women will be randomized to receive RT-
CGM along with their standard intensive insulin
regimen, or continue on their standard intensive
insulin regimen without RT-CGM.



Main Outcome Measures
* For Pre-pregnant Group:

— Glycemic control as measured by HbAlc at 24 weeks or at
conception. If the patient becomes pregnant, than a HbAlc
will be measured post-confirmation of a positive pregnancy
test and will contribute to the primary outcome.

* For Pregnant Group:

— Glycemic control as measured by HbAlc at 34 weeks
gestation. In women who do not progress to 34 weeks
gestation, the latest measured HbAlc will be used to
contribute to the primary outcome: this HbAlc will act as
the entry for the pregnant phase.




Secondary Outcome Measures
* For Pre-pregnant Group: glycemic control
* For Pregnant Group
— Glycemic control
— Obstetrical outcomes
 OQOutcomes for both groups
— Area under the curve (AUC)
— Incidence of clinical events
— Measures of glucose variability
— Length of hospital stay
— Safety Outcome
* Infant Outcomes: 15 items
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Linee guida per la regolazione delle dosi di insulina
Uso del sensore in tempo reale
Terapia insulinica multi-iniettiva (MDI)

Linee guida per la regolazione delle dosi di insulina
Uso del sensore in tempo reale
Per soggetti in terapia con pompa insulinica

] Definizione target glicemici

] Calcolo del bolo-pasto (CHO counting + correzione)
] Calcolo della correzione fuori pasto

] Regolazione basale CSIl o anlogo long-acting

] Gestione allarmi ipo-iper (assoluti e predittivi)









Grandi potenzialita della SAP come metodo di
ottimizzazione del controllo metabolico in gravidanza

Completa mancanza di studi pubblicati, con I’eccezione
di casi clinici aneddotici

Pochi RCT riguardanti o PCGM (positivi) o RTCGM
utilizzato in modo retrospettivo (deludenti)

Attesa dagli studi in corso di svolgimento

GRANDE E’ LA CONFUSIONE SOTTO IL CIELO ... LA
SITUAZIONE E’ ECCELLENTE
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