OLGU ORNEKLERI iLE
'GEBELIKTE INSULIN POMPASI VE
SUREKLI GLUKOZ OLCUM SISTEMLERI

Dog. Dr. Ethem Turgay CERIT
UL i l Memorial Ankara Hastanesi
Endokrinoloji ve Metabolizma Hastaliklari Birimi
1117 Uzm. Dr. Meri¢ Coskun
Gazi Universitesi Tip Fakiiltesi

Endokrinoloji ve Metabolizma Hastaliklari Bilim Dali

1 Haziran 2021




Hipergliseminin anne ve fetis Uzerinde olumsuz etkileri vardir

Bu nedenle hem PGDM hem de GDM’de etkin KS kontroll cok 6nemlidir ve bunu saglamanin da
en givenilir yolu INSULIN kullanimi

Edema

Maternal

Fetal

Neonatal

Spontan abortus
Preeklampsi
Polihidramios

Diyabetik komplikasyonlarda
ilerleme (retinopati, nefropati)

Sik uriner infeksiyon
Tekrarlayan hipoglisemi

DKA ve komplikasyonlari
(hipovolemik sok, aspirasyon
pnomonisi, beyin odemi, ritm
bozukluklari, pulmoner emboli)

Sonraki yillarda obezite, tip 2
diyabet

Fetal anomaliler:

- Kardiyak (ana damar
transpozisyonu, VSD, aort
koarktasyonu, ASD)

- Kaudal resgresyon sendromu

- MSS: Noral tup defektleri
(anensefali, mikrosefali, hidrosefali)

- Gastrointestinal (duodenal atrezi,
anorektal atrezi, hipoplastik sol
kolon)

- Kas iskelet sistemi (disuk ayak,
AMK]

- Damak/dudak yarigi

- Uriner sistem [gift tireter, polikistik
bobrek, renal disgenezi, hidronefroz)

Makrozomi, intrauterin gelisme
geriligi

Iintrauterin oliim

Erken dogum riski/
komplikasyonlari

Seksiyo/komplikasyonlar

Dogum travmasi (dogum sirasinda
hipoksi, iskemi ve makrozomiye
bagl hasarlar)

Hipoketonemik hipoglisemi
RDS

Hiperbilirubinemi

Polisitemi

Hipokalsemi/ hipomagnezemi
Hipertrofik kardiyomiyopati
Emzirme ile ilgili sorunlar
Yeni dogan olumu

Sonraki yillarda obezite, tip 2
diyabet
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Insulin ihtiyaci gebelik boyunca degiskenlik gosterir
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Gebelikte
instlin pompasi
coklu doz insulin enjeksiyonundan Gstin ma?

CSlI




Emerging Treatments and Technologies

Table 3—Nested case-control study

Use of Insulin Pumps in Pregnancies , ,
Complicated by Type 2 Diabetes and i

Gestational Diabetes in a Multiethnic Eibuicity (B, Mairk Bacie
comll‘ll.lllily ..'-:.'..!i..:.'--"‘- uth Asian 1' _':Ij 1

+ Tip 2 DM ve GDM, n= CSIl 30, MDI 60 o 3z2  ae2 o
* Instilin gereksinimi 100 IU’den fazla olan encrvion. sl 618 :

gebelerde SCII tercih edilmis. L. o

SCIl ve MDI arasinda gebelik sonlanimlari T ot
acisindan fark yok. Mtcoarem. %3 i

Sonug: Ozellikle yiiksek doz insulin 07
gereksinimi olan T2DM ve GDM’lerde SCI 13

etkin ve guvenilir. L6 =12 i

Diabetes Care 24:2078-2082, 2001



SMFM MEETING PAPERS

Level of glycemic control and pregnancy outcome in type 1
diabetes: a comparison between multiple daily insulin
injections and continuous subcutaneous insulin infusions

Rony Chen, MD; Avi Ben-Haroush, MD; Alina Weissmann-Brenner, MD; Nir Melamed, MD; Moshe Hod, MD;
Yariv Yogev, MD

www.AJOG.org

( N
. e _ TABLE 3
* Tlp 1 DMl gEbe' n=90 (CS“ 30' MDI 60) A comparison in maternal outcome for women with type 1 diabetes
. treated by CSII or MDI
e CSll ile DKA daha fazla e e
(n = 30) (n = 60) P value
Maternal hypoglycemia
Overall hypoglycemic events (%) 18 (60%) 37 (62%) .51
Symptomatic hypoglycemic episode 13/18 (72%)  28/37 (75%) —
Severe hypoglycemic episode 5/18 (28%) 9/28 (25%) —
Deterioration in retinopathy (%) 4 (13%) 9 (15%) 55
CONCLUSION: In type 1 diabetes, glycemic control and pregnancy out- o Mgy e L) L L
A A Hypertensive complications (PET and 6 (25%) 13 (22%) A7
come are compromised, regardless of treatment modality. CSIl may be gestational HTN)
associated with higher rate of both maternal DKA and neonatal hypo- [ R i 1o M
glycemic events. Third-trimester Hgb Alc (%) 62+04  63+08 .36
Mean blood glucose (mg/dL) 123 = 23 128 = 31 A7
Well controlled 52% 53% .55
T ™™™ ———"
\ J

Am J Obstet Gynecol 2007;197:404.e1-404.e5.



Gynecological Endocrinology, 2009; 1-4, iFirst article informa

healthcare

ORIGINAL PAPER

Continuous subcutaneous insulin infusion and multiple dose insulin
injections in Type 1 diabetic pregnant women: a case—control study

LAURA VOLPE', FRANCESCA PANCANI', MICHELE ARAGONA',
CRISTINA LENCIONI!, LORELLA BATTINI?, ALESSANDRA GHIO!, VERONICA RESI',
ALESSANDRA BERTOLOTTO!, STEFANO DEL PRATO!, & GRAZIANO DI CIANNI'

Table II. Maternal outcome.

CSIL (n=20) MDI (n=22)

H : — Weight gain (kg 13.4 + 5.4 11551
* Tip 1 DM'li gebe, n=42 (CSII 20, MDI 22) Hgﬁli isl;]si\%?aluati(m 5L A L5
during pregnancy (%)
. . HbAlc at the end of 6.3+ 0.6 8.1 4+1,1
* Metabolik kontrol ve gebelik sonlanimlari agisindan fark yok SrCEHEREY (%)
Insulin dose at 1st evaluation 0.62 + 0.1 0.69 + 0.2
during pregnancy (1U/ke)
* insulin dozlari CSIl kolunda anlamli olarak daha dustik. [lﬂ‘-*“h“ Goseiatherery] of 076:£0.3 L1 %05 ]
pregnancy (I1U/ke)
Severe hypoglycaemic 1 1

episodes (n)
Diabetic ketosis episodes (n) 0 0

CSII, continous subcutaneous insulin infusion; MDI, multple
daily injections.
*p—0.000.

L. Volpe et al. Gynecological Endocrinology, 2009
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Continuous subcutaneous insulin infusion versus
multiple daily injections of insulin for pregnant

women with diabetes

Diane Farrar 7, Derek J Tuffnell, Jane West, Helen M West

Her 3 trimesterda
24 saatlik ortalama kan sekeri
HbAlc

Fark YOK

Analysis 1.11. Comparison 1 Continuous subcutaneous insulin Infusion versus multiple
daily injections, Outcome 11 Maternal 24-hour mean blood glucose (mg/dL) first trimester.

Study or subgroup (=11 Ml Mean Difference Weight Mean Difference

L] Meani50) H Mean{5D) Fimed, 85% C1 Fined, 95% C1
Carta 1985 1 BO.E [E0.5) 1 BaTHRE - T -0.0%{-E.26,8.1]
Mo=ari 1293 15 109 [14.4) 16 1075308 —— 19765 15{-15.15,18.16]
Trossarelli 1884 [ S0.1 fe3.1) & 83163 1) _— 1054 -5.01[-60.41, 62 39]
Total *** 3 34 +*» 1005 0.12]-7.18,7.43]
Heterogeneity: Tau'=0; Chi*=0.09, dE=2[P=0.96); I'=0%
Tesst for owerall effect Z=0.02{P=0.9T)

Analysis 1.14. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Outcome 14 Mean HbA1c first trimester.

Study or subgroup sl MDI Mean Difference Welght Mean Difference

N ) N Flxed, 95% CI Fixed, 95% C1
Nosarl 1993 16 6{3.6) 15 62(18) 1009% -0.2[-2.13,1.73]
Total *** 16 16 100% -0.2[-2.13,1.73]

Heterogenalty: Mot applicable
Test for overall effect: 7=0.2{P=0.84)

Favouwrs C5Il  -100 -0 el 5 10 Favours MDI

Analysis 1.12. Comparison 1 Continuous subcutaneous Insulin Infusion versus multiple daily
injections, Outcome 12 Maternal 24-hour mean blood glucose (mgfdL) second trimester.

Study or subgroup csi LI Mean Difference Weighe Mzan Difference

H Meani 50} R Mean|SD) Fimed, 85% C1 Fined, 955% C1
Carta 1985 14 83.7 ey 15 H1&{10.4 i 10T 2.1-5.18,9.38]
Mo=ai 1203 15 1047 EE) 18 1042(305) — 12.07% -0.1[-15.E5,19.45]
Trossarelli 1384 g S L{TiE) & 1D0S(E5 1) —_— [:5- 2 -E.4§-TE.0,68.1]
Total *** I a7 . 1005 L.77-5.02,8.5¢]
Heterogeneity: Tau'=0; Thi®=0U08, di=2(P=0.98]; '=0%
Tesst For pwerall effect 7=0 S1{P=0.61)

Favourscsi 10 i n 5 10 Favours MDI

Analysis 1.15. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Outcome 15 Mean HbAlc second trimester.

Study or subgroup [=]] MDI Mean Difference Welght Mean Difference

N (sD) N Mean(sD) Flxed, 95% CI Fixed, 95%
Nosarl 1993 16 6.8(5.6) 16 6.1(2.4) —.— 1009 0.7[-2.29,3.69]
Total *** 16 16 100% 0.7[-2.29,3.69]

Heterogenalty: Not applicable
Test for overall effect: Z=0.46(P=0.65)

Favowrs C51  -100 50 o 50 10 Favours MDI

Analysis 1.13. Comparison 1 Contlnuous subcutaneous Insulin Infusion versus multiple
daily injections, Outcome 13 Maternal 24-hour mean blood glucose (mg/dL) third trimester.

Stwdy or subgroup csi MEDI Mean Difference Wieighe Mizan Difference

H Meani 50 L] Mean{5S0) Fimed, 55% Cl Fined, 95% C1
Cartn 1985 12 BO.1 (BB} 11 Tasmn . a155% 0.35(-5.B8,6.50)
Mosari 1293 168 I03.E{112) s 105257 s 1745 -12-14.71,12.31)
Trossarelli 1584 B 7375 B 97355 1) e B.55% 0f-73.5,73.5)
Total ** 4 as » 1005 0.08]-5.57 5.72]
Heterogeneity: Tau'=0; Chi’=0.04, di=2[P=0.98); 1'=0%
Teesst Frow pwerall effeck: I=0.03{P=098)

FavoursCsi 10 5 o 5 16 Favours MDI

Analysis 1.16. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Outcome 16 Mean HbA1c third trimester.

Study or subgroup sl MDI Mean Difference Welght Mean Difference

N (SD) N Flxed, 95% CI Flxed, 95% CI
Nosarl 1993 16 6.3(5) 16 62(0.8) 100% 0.1[-2.38,2.58]
Total *** 16 16 100% 0.1[-2.38,2.58]

Heterogenelty: Mot applicabla
Test for overall effect: Z=0.08(P=0.04)

B

Fovowrs C51  -100 50 o 50 Favours MD1

FavoursCsi 10 = i B 10 Favours MDI
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Continuous subcutaneous insulin infusion versus

multiple daily injections of insulin for pregnant

women with diabetes

Diane Farrar 7, Derek J Tuffnell, Jane West, Helen M West

Analysis 1.4. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Outcome 4 Large-for-gestational age.

Study or subgroup Ccsh MDD Risk Ratio Weight Risk Ratioc

n/N njN M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Carta 1986 2714 /15 - b 49.18%: 5.33[0.28,102.26]
Nosar 1993 116 0/16 L 50.82% 3[0.13,68.57]
Trossarelll 1584 ofs ofs Not estimable
Total (95% CI) a6 a7 e 100% 4.15[0.49,34.95]

Total events: 3 (CSH}, o (MDI)
Heterogenelty: Tau®=0; Chi*=0.07, di=1{P=0.79); I’=0%
Test for overall effect: 7=1.31({P=0.19}

Fawours CSII o021 o1 I 1 100 Fawours MDI

Analysis 1.25. Comparison 1 Continuous subcutaneous insulin
infusion versus multiple daily injections, Outcome 25 Macrosomia.

Study or subgroup csll MDI Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% I M-H, Fixed, 95% €I
Carta 1986 1/14 0/15 . 100% 2.2[0.14,72.62]
Mosari 1993 0/16 0/16 Mot estimable
Total {95% CI) 30 a1 R G r—— 100% 3.2[0.14,72.62]

Total events: 1 (CSI1), O (MD1)
Heterogeneity: Mot applicable
Test for overall effect: Z=0.73(P=0.47)

Favours CSII 001 0.1 1 10 100 Favours MDI

Large for gestational age

Makrozomi

Fark YOK
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Continuous subcutaneous insulin infusion versus

multiple daily injections of insulin for pregnant
women with diabetes

Fetal anomali

Fark YOK

Diane Farrar 7, Derek J Tuffnell, Jane West, Helen M West

Analysis 1.32. Comparison 1 Continuous subcutaneous insulin
infusion versus multiple daily injections, Outcome 32 Fetal anomaly.

Study or subgroup csil MDI Risk Ratio Weight Risk Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Carta 1986 1/14 1/15 . 1008 1.07[0.07,15.54]
Mosari 1993 0/16 0/16 Mot estimable

Total (95% CI) 30 31 e . 100% 1.07[0.07,15.54]
Total events: 1 (CSIl), 1 (MDI)

Heterogeneity: Mot applicable
Test for overall effect: Z=0.05(P=0.96)

Favours Csi 0.01 0.1 1 10 100 Favours MO
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Continuous subcutaneous insulin infusion versus
multiple daily injections of insulin for pregnant

women with diabetes

Diane Farrar 7, Derek J Tuffnell, Jane West, Helen M West

Analysis 1.17. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Outcome 17 Maternal hypoglycaemia.

Study or subgroup csil MDI Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Carta 1986 0/14 0/15 Mot estimable
Nosari 1993 3/16 1/16 ——.— 100% 3(0.35,25.87]
Total (95% €I} 30 31 e —— 100% 2[0.35,25.87]
Total events: 3 (CSIl), 1 (MDI1)
Heterogeneity: Not applicable
Favours CSI1  0:01 0l 1 10 100 Favours MDI
Analysis 1.30. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Outcome 30 Neonatal hypoglycaemia.
Study or subgroup csh MDI Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Nosari 1993 1/16 1/16 - 100% 1§0.07,14.64]
Total (95% CI) 16 16 100% 1[0.07,14.64]

Total events: 1 [CSH), 1 (MDI}
Heterogeneity: Not applicable
Test for overall effect: Not applicable

1 1
Favours CslI - 001 0.1 1 10 100 Favours MDI

Maternal hipoglisemi
Neonatal hipoglisemi

Fark YOK
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Continuous subcutaneous insulin infusion versus
multiple daily injections of insulin for pregnant
women with diabetes

Diane Farrar 7, Derek J Tuffnell, Jane West, Helen M West

Analysis 1.26. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Qutcome 26 Small-for-gestational age.

Study or subgroup csh MDI Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Carta 1986 0/14 1/15 <l 48.18% 0.26[0.02,8.07]
Nosari 1992 2/16 0/16 B 51.82% 5[0.26,96.59]
Total (95% CI) 30 31 e ——— 100% 1.4[0.1,18.71]

Total events: 2 (CSH), 1 (MDI1)
Heterogeneity: Tau’=1.1; Chi’=L.45, df=1{P=0.23);1"=31.27%
Test for overall effect: Z=0.25(P=0.8)

Favours Sl 0.01 0.l 2 10 100 Favours MDI

Analysis 1.29. Comparison 1 Continuous subcutaneous insulin infusion
versus multiple daily injections, Outcome 29 Respiratory distress syndrome.

Study or subgroup csh MD1 Risk Ratio Weight Risk Ratio

niN n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Nosari 1993 1/16 0/16 e 100% 3[0.13,68.57]
Trossarelli 1984 0/6 0/6 Mot estimable
Total (95% CI) 22 22 e T ——— 100% 3[0.13,68.57]

Total events: 1 (CSH]), O (MDI)
Heterogeneity: Not applicable
Test for overall effect: Z=0.69(P=0.49)

Favours CSlI - 001 0.1 - 10 100 Favours MDI

Small for gestational age
Respiratuar distress sendromu

Fark YOK
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Continuous subcutaneous insulin infusion versus

multiple daily injections of insulin for pregnant
women with diabetes

Diane Farrar 7, Derek J Tuffnell, Jane West, Helen M West

* Diyabetli gebeler igin belirli bir instilin uygulamasinin digerine gore kullanilmasini destekleyen yeterli kanit yok.

U Meta-analize uygun c¢alisma sayisi az

U Pompa teknolojisinin her gecen giin gelismekte oldugu ve yeni randomize kontrolli ¢alismalara gereksinim oldugu
seklinde yorum yapilmis.



Diabetologia (2014) 57:681-689
DOI 10.1007/s00125-014-3163-6

ARTICLE

Insulin pump use in pregnancy is associated with lower HbA .
without increasing the rate of severe hypoglycaemia or diabetic

ketoacidosis in women with type 1 diabetes

Melissa M. Kallas-Koeman - Jason M. Kong -
Jennifer A. Klinke - Sonia Butalia - Abhay K. Lodha -
Ken 1. Lim - Qiuli M. Duan - Lois E. Donovan

* Cok merkezli
* T1DM'’li gebe, n=CSII 113, MDI 218

Table 2 Maternal outcomes in pregnancies >20 weeks’ gestation according to mode of insulin therapy

* CSll daha iyi glisemik kontrol
* CSllile ciddi hipoglisemi ve DKA riski artmamis

Outcome MDI (n=218) Insulin pump (n=113) p value®
HbA ., % (mmol/mol), mean + SD (n)

First trimester average 7.60£1.38 (60+15.1) (182) 6.90+0.71 (52+7.8) (97) <0.001

Second trimester average 6.83+0.99 (51+10.8) (202) 6.34+0.56 (46+6.1) (105) <0.001

Third trimester average 6.81+0.85 (51+9.3)(168) 6.49+0.52 (47+5.7) (83) 0.002
Severe hypoglycaemia, n ()

1+ event 18/237 (7.6) 9/113 (8.0) 0.90

Total events 35 17 -
Diabetic ketoacidosis, n (%) 7/237 (3.0) 2/112 (1.8) 0.72
Hypertension in pregnancy, i (%)

Gestational hypertension or pre-eclampsia 56/198 (28.3) 22/103 (21.4) 0.19

Pre-eclampsia only 12/198 (6.1) 6/103 (5.8) 093
Weight gain, kg, mean + SD (n) 15.2+6.2 (206) 16.3+8.7 (107) 0.18
Delivery mode, n (%)

Caesarean 140/218 (64.2) T&/113 (69.0) 038

Vaginal 56/218 (25.7) 29/113 (25.7) =

Assisted vaginal 22/218 (10.1) 6/113 (5.3) -
Primary Caesarean birth, n (%) 152/213 (71.4) 81/112 (72.3) 0.86

Kallas Koeman MM et al. Diabetologia (2014) 57:681-689



Acute Complications and Pregnancy Outcomes
with Continuous Subcutaneous Insulin Infusion
Therapy in Pregnant Women with

Type 1 Diabetes Mellitus

Tip 1 Diabetes Mellitusu Olan Gebelerde

Suarekli Subkutan Insualin Infuzyon Tedavisinin
Akut Komplikasyonlar ve Gebelik Sonlanimi Uzerine Etkisi

Isilay KALAN SARI, Alev EROGLU ALTINOVA, Cigdem OZKAN, Mujde AKTURK,
Cevyla KONCA DEGERTEKIN, Ethem Turgay CERIT, Mehmet Muhittin YALCIN,
Fusun BALOS TORUNER, Ayhan KARAKQOC, ilhan YETKIN, Goksun AYVAZ, Nuri CAKIR

Gazi University Faculty of Medicine, Division of Department of Endocrinoclogy and Metabaolism, Ankara, TURKEY

« TIDM’li gebe, gozlemsel takip ¢alismasi, n= CSII 15

* Halihazirda CSII’li 5 gebe ve gebelik sirasinda MDI’dan CSIlI’'ya gecis yapilan 10 gebe
 MDI'dan CSll’ya gecis ile glisemik parametrelerde diisus saglandi.

e CSll ile ciddi hipoglisemi ve DKA yok.

Age (yea rs) 28.2i 3-6 Auge Duration of diabetas CSIT First trimastar HbAL: betore dellwery Birth walght
. . ot { M:LS) (ymars) [y mars) BT AN bALc (%) (%) ks do live (@}
Duration of diabetes (years) 8+5.4 e T S e s w s dhorh st A
2, 25 5 .4 5.2 ig. 3 L]
HbA1lc first trimester (%) 7.4+1.3 27 17 + 8.1 6.4 37.6
<, 5 13 - B.4 7.5 z 4730
HbA1c third trimester (%) 6.3+0.7 i 2h 7 5 3 0
6. Fri 1 7.3 6.3 36 3530
Weeks at delivery 37.1+£1.2 3 = e o i e
. . a2, Fd 13 &4 5.5 35,4 = SO0
Birth WEIght (g) 3537794 10, 13 & 6.4 6.8 35,1 3540+
11 5" F . 10.8 7.6 .5 is00=
Maternal weight gain (kg) 13.9+4.7 12, 26 . 8.4 €. 3%.2 3580
13 =7 - 5.90 5% 365.2 480
Daily total insulin doses (U) before delivery 55.4+21.3 = e < o i ot e

* e afdE s oMo hoater] W Re eclamaala

Sari IK et al. Turk J Endocrinol Metab. 2020;24;109-114



Diabetes Ther (2020) 11:845-858
https://doi.org/10.1007/s13300-020-00780-7

ORIGINAL RESEARCH

Evaluation of Glycaemic Control, Glucose Variability
and Hypoglycaemia on Long-Term Continuous
Subcutaneous Infusion vs. Multiple Daily Injections:
Observational Study in Pregnancies With Pre-Existing
Type 1 Diabetes

* Tip 1 DM’li gebe, n = CSlI 48, MDI 80

 Hem prekonsepsiyonel donemde hem de her 3
trimesterda SCll ile daha iyi glisemik kontrol

* Hipoglisemi sayisi CSlI’'da daha az

HbAlc

Hipoglisemi
sayiIsl

HbAlc (%)

sMDI = CSII

uMDI csil

Mean number of hypoglycemia
per patient per week
(=] L

1st trimester 2nd trimester 3rd trimester

Jotic A et al. Diabetes Ther (2020) 11:845-858



Diabetes Ther (2020) 11:845-858
https://doi.org/10.1007/s13300-020-00780-7

ORIGINAL RESEARCH

Evaluation of Glycaemic Control, Glucose Variability
and Hypoglycaemia on Long-Term Continuous
Subcutaneous Infusion vs. Multiple Daily Injections:
Observational Study in Pregnancies With Pre-Existing

Type 1 Diabetes

Table 2 CV of FPG and PPG

obrained from SMBG

among pregnant women with pT1D: MDI vs. CSII

» «Coefficient Variability» ile bakilan
glisemik degiskenlik CSIl grubunda
daha dusuk

* Neonatal hiperbilirubinemi CSlII
grubunda daha az

CV of MDI CSII P value
SMBG (%) (2 = 80) (= = 48)
Ist FPG 171 < 0.001
rimester 28.4
PBG 204 022
242
PLG 199 0.24
234
PDG 13.8 0.85
14.1
2nd FPG 23.2 0.81
trimester 23.9
PBG 23.1 0.75
24.1
PLG 214 oS
23.5
PDG 13.7 0.56
14.8
3rd FPG 23.8 0.4
trimester 21.3
17.0
PLG 237 0.08
18.7
PDG 14.6 0.16
12.1

Table 3 Adverse pregnancy evenes in pregnant women with pT1D: MDI vs. CSI1

MDI (» = 80) CSII (m = 48) P value
Gesrational week ar delivery 375+ 1.5 371+ 14 0.15
Apgar scorc 81 4+ 0.9 8.07 + 1.5 058
Hypertension (%, ») 25 (20) 12.8 (6) 0.09
Preeclampsia (%, ) 3.8 (3) 21 (1) NA
Preterm delivery (%, n) 17.5 (14) 27.7 (13) 0.17
Emergency cacsarcan secrion (%, a) 163 (13) 25.5 (12) 0.2
Macrosomia (%, ») 192 (15) 14 (&) .46
Seillbirch (%, ») - 2.1 (1) NA
Neonanatal hypoglycaemia (%, ») 7.5 (6) 10.6 (5) 0.54
NICU admission (%, ) 10.7 (8) 17.4 (8) 028
Neonaral hyperbilirubinacmia (%, ») 30 (24) 149 (7) 0.005 I
MNeonaral weight (g) 3456.7 £ 801.4 3459 + 6394 0.98
LGA (%, n) 50 (40) 44 (21) 0.59
SGA (%, n) 4 (5) NA
Congenital malformation (%) NA

Jotic A et al. Diabetes Ther (202

0) 11:845-858



Gebelikte CSII

Avantajlari

Instilin absorbsiyonu ve etkisinin daha
tutarh ve ongorulebilir olmasi

Hem egzersiz ve 6glnlerde hem de
hiperemezis gravidarumlu gebelerde
daha fazla esneklik saglamasi

Gece hiEoinsemisi ve down fenomenine
karsi coklu programlanabilir bazal
hizlarinin olmasi

Bolus dozlar icin hizli ya da genisletilmis
(extended) uygulama imkani tanimasi

Gunluk coklu enjeksiyon olmamasi

Dezavantajlari

Daha fazla hasta uyumu gereksinimi
Daha fazla egitim ve klinik destek gereksinimi

Gebeyi takip eden klinisyenin pompa konusunda
tecribeli olmasi gereksinimi

Pompa ve eklerinin maliyetli olmasi
Pompa disfonksiyonunda DKA riskinin olmasi

Kanil yeri lokal enfeksiyon riski ve bu durumda
olabilecek insulin absorbsiyon problemleri

The Obstetrician & Gynaecologist 2016;18:199-203



T1DM’li gebede CSII protokoli

Gebelik donemi Toplam bazal insiilin dozu (IU/kg)
Gebelik oncesi 0.30
Birinci trimester 0.35
Ikinci trimester 0.40
Uctincu trimester 0.45 Giin icindeki zaman dilimi . Blazal (;nfu[z;:ntl?:ﬂl :
Miadina yakin (>38 haftal 0.50 SR Bve len b i
St. 00-04 Hesaplanan dozun 1/2’si
St. 04-10 Hesaplanan dozun 1+1/2"si [1.5 kati)
Hesaplanan doz
e Bolus dozlari St.10-18 : g v
Gebelik donemi (1U/kg; toplam bolus dozu e bélinmelidir] leqzersiz/stres durumuna gore ayarlama gerekebilir]
= —— St 18-00 Hesaplanan doz
Gebelik oncesi 0.30 ' eqzersiz/stres durumuna gore ayarlama gerekebilir]
Birinci trimester 035
Ikinci trimester 0.40
Uctincii trimester 0.45
Miadina yakin (>38 hafta] 0.50

TEMD 2020 DM Kilavuzu



CSIlI’'h gebede doguma hazirlik

VRII: Variable rate insulin infusion

* 34-36. haftadaki vizitte doguma nasil girilecegi planlanmali
(CSll ile veya VRII (+ Glukoz) ile mi girecek?)

Hasta istekli ise CSll ile doguma girebilir

CSll ile girilmesi planlansa bile olasi bir gereksinim icin bireysellestirilmis bir VRII (+Glukoz)
protokolt hazirlanmal..

Olasi hipoglisemi epizodlarina yonelik % 25-50 azaltilmis gecici bazal hizlari belirlenmeli

Post partum insulin pompa ayarlari belirlenmeli

Best Practice Guide: Using Diabetes Technology in Pregnancy version 2.0, March 2020, NHS England



CSII'l gebede travay yonetimi

Pompa kanili icin en iyi yer cerrahi alandan uzak, arka tarafta gogis kafesinin hemen alti
Olasi bir gereksinime karsi bireysellestirilmis VRII (+ Glukoz) protokoli hazir olmal..
IV damar yolu acik olmali, saatlik KS takibi yapilmali ve hedef aralik 72-126 mg/dl olmali

Sensor varsa sensor ile KS takibine devam edilebilir ancak hedef araligin disinda bir deger gelirse miidahaleden 6nce
kapiller glukoz ile teyit edilmeli.

Takipte KS 72-126 mg/dl araliginda ise CSll’da herzamanki bazal inflizyon hizina devam edilmeli
Takipte KS < 72 mg/dl ise % 25-50 azaltilmis gegici bazal hiza gecilmeli
Takipte KS > 126 mg/dl ise IDF'ne gore dizeltme dozlari yapilmali (hedef KS 90 mg/dl)

Dizeltme dozlarina ragmen KS hedefin Gzerinde ise CSIl durdurulup VRII (+ glukoz) protokoliine gecilmeli.

Best Practice Guide: Using Diabetes Technology in Pregnancy version 2.0, March 2020, NHS England



CSIl’'l gebede planli C/S yonetimi

* Geceden ac kalacak CSII'li gebe 03 00’da ve uyandiginda KS bakmali.

Hipoglisemi halinde mtdahalede bulunmali ve 6nceden belirlenmis % 25-50 azaltilmis
gecici bazal hiza gecmeli

|V damar yolu acilmali, saatlik KS kontrol edilmeli, hedef aralik 72-126 mg/dlI

* Sensor varsa sensor ile KS takibine devam edilebilir ancak hedef araligin disinda bir
deger gelirse midahaleden 6nce mutlaka kapiller glukoz ile teyit edilmeli.

Best Practice Guide: Using Diabetes Technology in Pregnancy version 2.0, March 2020, NHS England



CSIl’'l gebede planli C/S yonetimi

KS 72-126 mg/dl araliginda ise mevcut bazal hiza devam edilmeli
KS < 72 mg/dl olursa hipoglisemiye miidahale edilmeli ve sonra % 25-50 azaltilmig gegici bazal

hiza gecilmeli, buna ragmen hipoglisemi tekrarlarsa gecici bazal hiz % 25 daha azaltilmali

KS > 126 mg/dl olursa IDF’ye gore dlizeltme dozu yapilip (hedef KS 90 mg/dl) 1 st sonra KS bakilmal..
1. diizeltmeden sonra hala KS > 126 mg/dl lizerinde ise 2. diizeltme dozu yapilip % st sonra KS bakilmal:

2. dizeltmeden sonra hala KS > 126 mg/dl ise CSIl durdurulup VRII (+ glukoz) protokoliine gecilmeli

Best Practice Guide: Using Diabetes Technology in Pregnancy version 2.0, March 2020, NHS England



CSII'li gebede dogum sonrasinin yonetimi

v’ Plasenta cikarilir cikarilmaz instlin ihtiyaci hemen azalir ve post partum ilk st ve giinlerde hipoglisemi riski artar.
v’ Laktasyon da hipoglisemi riskini artirir.

v’ Hipoglisemiden sakinmak icin hedef KS 106-180 mg/dl olmal

v’ Bazal hiz

* Gebelik 6ncesi doneme gore % 20 azaltilmis bazal hiz veya

e Son trimesterdaki bazal hizin % 50’si veya

» Total giinliik bazal doz 0.2-0.25 1U/kg

v’ «Kh/ins orani» ve «IDF» icin gebelik dncesi ayarlara donilmels

v VRII (+ glukoz) kuIIamIm(ljssa dogumdan sonra insulin dozlari % 50 azaltilmali ve CSll baslatildiktan 60 dk
sonrasina kadar VRIl'ya devam edilmeli.

Best Practice Guide: Using Diabetes Technology in Pregnancy version 2.0, March 2020, NHS England



Gebelikte CGM

* Sensor dogrulugunun gebelik fizyolojisinden etkilenmedigi ifade edilmektedir.

* Hem RT CGM’lerin hem de Flash GM sistemlerinin gebelikte kullanimlari icin onayi vardir.

Transmitter Glucose
\ Sensor
\ = Skin

D.

© ©0 OOOQO-Q_)@\CeII
0 000 G

Glucose

Tissue Fluid Blood Vessel

Scott EM et al. Diabetes Technology & Therapeutics Volume 20, Number 3, 2018
Lancet 2017; 390: 2347-59
Best Practice Guide: Using Diabetes Technology in Pregnancy version 2.0, March 2020, NHS England



Gebelikte TIR (Time In Range) hedefleri

Pregnancy: Pregnancy:
Type 1 Gestational & Type 2
DiabetesT Diabetes$
—_—— >140 mg/dL
(7.8 mmollL)
>140 mg/dL <25Y%
(7.8 mmol/L)
Pregnant with Type 1 Gestational Diabetes
Q 1 han 25¢% - ? less than 10%
I::/odl .QO..?SOS.EQa..IICOOOOOOOCOQ TalthanN: I“g/a SRR &R0 0 CAI 0 0:0:0 0 R P
63-140 mg/dL
& b el Target Range: (3.5-7.8 mmol1) o BT
llg/dl AR B E RN NS EEREE R RN SRR N R N 63—140mgIdL mg/tl S0 s P PRI IOIRNOIORIOIRIOIRINOIOTRINIR RS
less than 4% {3.5-7.8 mmoliL) less than 4% *
= O O
Iz‘;‘... 12 pm IZ?m 12 am 12 pm 12 am

* for those taking insulin or sulfonylureas

<63 mg/dL (3.5 mmol/L)
<54 mg/dL (3.0 mmol/L)

<83 mg/dL (3.5 mmol/L)
<54 mg/dL (3.0 mmol/L



Continuous glucose monitoring in pregnant women with
type 1 diabetes (CONCEPTT): a multicentre international

randomised controlled trial

* ok merkezli, RCT .
 n=325T1DM (215 gebe, 110 gebelik planlayan) -
e TIRler RT CGM kullananlarda anlamli olarak daha yuksek 75

* Neonatal sonuclar anlamli olarak daha iyi
» LGA insidansi {, (NNT 6)

> Neonatal YBU ihtiyaci |, (NNT 6)

» Neonatal hipoglisemi (|, (NNT 8)

» Hastanede kalis stiresi |,

Mean HbA,_ (%)

* Olumlu sonuclar hem CSII hem de MDI kullananlarda
gorulmaus.

Participants
assessed
cGM
Control

Interpretation Use of CGM during pregnancy in patients with type 1 diabetes is associated with improved neonatal
outcomes, which are likely to be attributed to reduced exposure to maternal hyperglycaemia. CGM should be offered
to all pregnant women with type 1 diabetes using intensive insulin therapy. This study is the first to indicate potential

for improvements in non-glycaemic health outcomes from CGM use.

Lancet 2017; 390: 2347-59

Pregnant

Planning pregnancy

— CGM -
— Centrol

Became pregnant

45
5

34 0 1|2

Visit (weeks)
45 89 89
51 84 83

89
84

0 24 34
Visit (weeks)

15 9

16 15 15

Lancet 2017; 390: 2347-59



Diabetologia (2019) 62:1143-1153

https://doi.org/10.1007/500125-019-4850-0

ARTICLE

Continuous glucose monitoring in pregnant women with type 1
diabetes: an observational cohort study of 186 pregnancies

Karl Kristensen 22 (3 - Linda E. Ogge** - Verena Sengpiel ** - Karin Kjolhede ** - Annika Dotevall>® - Anders Elfvin>” -
Filip K. Knop®® - Nana Wiberg ' - Anastasia Katsarou'®'" . Nael Shaat'®"" . Lars Kristensen? - Kerstin Berntorp

Check for
updates

10,11

* Gozlemsel kohort ¢alismasi

* n=186T1DM gebe

e 92 RT CGM vs 94 Flash GM

* Neonatal sonlanimlar agisindan RT CGM ile Flash
GM arasinda fark YOK

" Neonatal composite including > 1 of the following: macrosomia (> 4300 g), shoulder dystocia, neonatal

hypoglycaemia or NICU admission > 24 h

Table 2 Maternal and neonatal
outcomes according to glucose
monitoring system

Qutcome Total cohort (n= 186) rfCGM (n=92) 1CGM (n = 94) p value
Pre-eclampsia/PIH 34 (18) 15(16) 19 (20) 0.47
(Caesarean section 87 (47) 46 (50) 41 (4) 0.38
Gestational age (weeks) 38 (27-40) 38 (27-40) 38 (29-40) 0.47
Preterm birth (<37 weeks) 52 (28) 24 (26) 28 (30) 0.57
Female infant 87 (47) 48 (52) 39 (41) 0.14
Birthweight, g 3823711 38121678 3834+ 747 0.84
LGA infant 98 (53) 48 (52) 50 (53) 0.89
Macrosomia (>4500 g) 30(16) 14 (15) 16 (17) 0.74
5 min Apgar score <7 61(3) 1 (1) 5(5) B
Shoulder dystocia 5(3) 3(3) 2 (2) 3
Neonatal hypoglycaemia® 45(24) 19 (21) 26 (28) 0.27
NICU admission >24 h 60 (32) 27 (29) 33 (35) 0.40
NCOP 83 (45) 37 (40) 46 (49) 0.23




ADA 2021

* CGM kullanimi, gebe hastalarda pre ve post prandial dlcimlere ek
olarak HbAlc hedefine ulasmayi kolaylastirir [B].



NHS, CGM 6nerisini Conceptt calismasi sonrasinda 2019°da update etmistir

Box 2: NICE guidance on continuous glucose monitoring in pregnancy (NICE 2015) — (note this is under
review-see text)

« Do not offer continuous glucose monitoring routinely to pregnant women with diabetes

« Consider continuous glucose monitoring for pregnant women on insulin therapy:

»  'who have problematic severe hypoglycaemia (with or without impaired awareness of hypoglycaemia) or
»  'who have unstable blood glucose levels (to minimise variability) or

»  to gain information about variability in blood glucose levels

The NHS Long Term Plan launched in January 2019 states

...by 2020/21 all pregnant women with type 1 diabetes will be offered continuous glucose monitoring, helping to
improve neonatal outcomes. (section 3.80, (www.longtermplan.nhs.uk/).

Ingiltere’de NHS , TLDM’li gebeler icin sensérlerin maliyetini 12 ay sire ile
geri 6deme kapsamina almistir.

Best Practice Guide: Using Diabetes Technology in Pregnancy version 2.0, March 2020, NHS England






Vaka 1: Hi,29y, K

Haziran 2018’de politri, polidipsi, kilo kaybi ,T1D

Tanida;
Boy 170cm, Agirhik 49 kg, VKI 16,9kg/m?2
Hbalc %10,3 TiT glc ++, keton+, prt -
APG 220mg/dI Kreatin 0,66 mg/dL
PPG 304mg/dl Spot protein/kreatin 91 mg/g

Ek hastalik yok, Baba T2D(50 y tani almis, metformin ile regiile)

Insullin aspart 4/4/4 U ,insulin glarjin 12 1U

DM tanisindan 6 ay sonra instlin pompasina gecis (Medtronic 640 G-sensor destekli)




Kontrol basvuruda gebelik plani olan hastaya nasil yaklasalim?

* Pre gestasyonel iyi glisemik kontrol

* HbAlc %5,8, Glukoz - 96 mg/dL, SMBG max 220 mg/dL, min60 mg/dL

* Diyabet komplikasyonlari icin tarama
e GOz dibi muayenesi, diyabetik retinopati yok
* Serum Kreatinin 0,68 mg/dL, spot idrar mikroalbiimin 0,2mg/dL

 Ogiin planlama, egzersiz onerileri
* VKI 17,9 kg/m? (52kg)
* Haftada 3 gtin 45 dk tempolu ylruyus
* Diyet uyumlu, Karbonhidrat sayimi (15gr/1 1U)

* TSH, anti TPO, B12 vit diizeyi




Gebelik takibinde nelere dikkat edelim?

Glisemik hedefler
e A1C <%6-6.5 (42-48 mmol/mol),
* APG ve 6giin 6ncesi PG <95 mg/dlI,
e 1.st PG <140 mg/dl,
e 2.5t PG <120 mg/dl

Diyet duzenlemesi
1800kcal-2000kcal-2100kcal (%50 karb, %25 protein,%25 yag)

Kilo artis hizi (1. trimesterde 1-2 kg, sonrasinda 250-500 g/hft, toplam 10-12 kg)
53kg> 58 kg> 60kg> 66kg (Toplam 13 kg artis)

Fetal takip plani
18. hft ayrintili USG normal ,24. hft fetal EKO normal, polihidroamniyoz yok
Dogum C/S ile 38+1 giin iken 3850 mg / 52 cm (75 percentil),kiz bebek
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Vaka 2: MK,25y, K

2016’da bulanik gorme, poliuri,polidipsi ile T1D

Tani aninda
APG 650 mg/dL, HbAlc %15,2,
TiT keton+++, glukoz ++++, VKG pH 7,32 Hco3 18 mEq/L
Hashimoto Hipotiroidisi (LT4 37,5mcg) , aile hx yok

25 gunluk servis yatisi,
Insullin aspart 4/3/4 1U , instlin glarjin 12 IU ile taburculuk

DM tanisindan 1 yil sonra ile instlin pompasi (Medtronic 640 G)




Hasta plansiz gebelik ile basvurdu, ne yapalim?

 Pre gestasyonel glisemik kontrol
— Gebelik 5.hft’"da HbAlc %7,4, Glukoz - 99 mg/dL

Diyabet komplikasyonlari icin tarama
— G0z dibi muayenesi, diyabetik retinopati yok
— Serum Kreatinin 0,56 mg/dL, idrar albiimin 25mg/giin

Ogiin planlama, egzersiz énerileri
— Boy 165 cm, agirlik 64kg, VKi 23,5 kg/m?2
— Karbonhidrat sayimi (5gr/ 11U)

TSH, sT4, B12 vit diizeyi




Sins o
U Glukoz Tahmini A1c % 5,8 veya 40 mmol/mol .
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Gebelik takibinde neler oldu?

Diyet 1900kcal-2000kcal-2200kcal (%50 karb,%25 protein,%25yag)
Termde HbAlc %6,7
Agirlikta toplam 19 kg artis

Komplikasyon takibi
* 24 stidrar albiimin 25>100>300 mg /giin
* Normotansif (100/60mmHg)
» 28. haftadan itibaren polihidroamniyoz

Fetal takip

* 18. hft ayrintili USG normal ,24. hft fetal EKO normal,
e Dogum C/S, 37 hft 4 glin, 3910gr (90-97 percentil), 52cm (75-90percentil) kiz bebek Apgar 10/10




Vaka 3*: 33y,K

* |k gebeliginde( 30y) 23hft 3giin 75 gr OGTT

« 0. dk 86 mg/dL
* 60.dk 151 mg/dL
e 120.dk 180mg/dL

* Boy 163 cm, agirhk54 kg VKI 20,3 kg/m?, ailede diyabet hikayesi yok
* Diyet duzenlemesi, evde sirekli glukoz takibi ile izlem

* 3164 gr agirhginda saglikh erkek bebek

e Postpartum 3. ay, HbAlc %5,4, 75 gr OGTT

* 0.dk 82 mg/dL

« 30. dk 146 mg/dL
* 60.dk 102 mg/dL
« 120. dk 189 mg/dL

*M. Kishimoto, S. Tamada, and Y. Oshiba, “Successful glycemic control using a flash glucose monitoring system for a pregnant woman with diabetes: A case report,” J. Diabetes Metab. Disord.,
vol. 16, no. 1, Nov. 2017, doi: 10.1186/s40200-017-0327-1.




Ikinci gebelik

33y, ikiz gebelik

5. hft PPG 140-180 mg/DIl, SMBG, inslin aspart-insilin detemir

3 6gun 2200 kkal (% 59 karbonhidrat,% 15 protein ve% 26 yag )

Takipte her 6glinde 20-22 |U’ ye artan insulin ihtiyaci

31. haftadan itibaren erken dogum eylemi ile nedeniyle hastanede izlem
* Tokolitik ritodrin kullanimi

e Yatak istirahati




Hastane izleminde

* Oglinlerde 25 IU insilin ihtiyaci,
= 2. saat post prandial glukoz degeri 211mg/dl,
= 3. saat plazma glukozu 59 mg /dl olup hipoglisemi semptomlari

* Glisemik dalgalanmayi azaltmak icin
e GuUnluk kalori alimi takiben 1960 kkal (% 53 karbonhidrat,% 21 protein ve% 26 yag)
* Beslenmesi 5 ana 6gtin ve uykudan 6nce 1 ara 6gun

 Sik kan sekeri 6lcimuni engellemek, hastanin fiziksel ve duygusal yukinu
azaltmak icin Free Style Libre FGMS




FGMS izlem

O=2:-00

00 O6:00

350
myg /Al

1T40 -
7O

350 -
g satl

1490
TO -

=20:00

) « 4 W
| r » | } L
A

2200 _00:00

350 -
TGS

T40 —
70

350 -
[gat=0L~ 1.

140
70O

350
g/l

T30
70 —
o

. dmo

)
4
]

e

L Rl

o
1,. o

a 8. Giin 2200 kkal 5 6glin, 57 IU

b 10.Giin 1960 kkal ,5 6gtin, 43 1U

¢ 17.glin, 1960 kkal, 4 6gtin, 351U

d 38. gtin, 1960kkal, 4 6giin, 18 IU

e Postpartum 3. glin, 2200 kkal , 3 6gun

v’ Gebelikte agirlik artisi 10,5 kg
v’ Termde HbA1lc %5,2
v’ 37 hafta 1 giinliikken sezeryan (2280gr-2778 gr)

v Dogum sonrasi hipoglisemi yok, tedavi ihtiyaci yok




Sonuc olarak,

* Gebelikte DM yonetiminde teknoloji kullanimi DM yonetimini kolaylastirir.

» KS kontrolu saglanamayan diyabetli gebeler icin bu teknolojilerin kullanimi KS kontroltnu
iyilestirip hem anne hem de bebek icin riskleri azaltabilir.

* Gebelikte optimal pre- ve postprandiyal glisemik hedeflere ulagsmak icin CGM kullanilabilir

ancak aksiyon almadan 6nce veriler kapiﬁer glukoz 6lcimu ile teyit edilmelidir.

* Hem RT CGM hem de Flash GM sistemleri gebelikte avantaj saglamaktadir.

e CSInin MDI’Ya ustinluglni gosteren su an icin yeterli veri olmasa da gelisen pompa

teknolojileri ile bu sonuc degisebilir.



llgi ve dikkatiniz icin tesekkiirler...



