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MENSTRUAL CYCLES



MENSTRUAL CYCLES: GENERAL PRINCIPLES

Follicular phase:
-bleeding - ovulation
-~half the cycle, 14-21 days
-some follicles grow within ovary

Luteal phase:
-last 14 days of the cycle
-corpus luteum (remains of
released follicle in ovary)
decays and uterine lining
thickens

-
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enstrual

Ovulation:
-~mid-point of the cycle
-one follicle or “egg” is released

Anigan. All about Menstruation: How Does the Menstrual Cycle Work? www.anigan.com



MENSTRUAL CYCLES: GENERAL PRINCIPLES

Estrogen LH: Luteinizing
Hormone

[

Progesterone

Menstruation
Follicular Phase Ovulation Luteal Phase




MENSTRUAL CYCLES: CHALLENGES IN T1D

 Women with T1D experience more menstrual irregularity than those without it.

* During menstruation, glucose can range (1,~]), depending on
the woman.

* There is glucose variability over the cycle.

* Not every woman has a consistent pattern in glucose variability.

* The most common glucose pattern is luteal phase hyperglycemia and is due to shifts in
insulin resistance over the course of the cycle.




MENSTRUAL CYCLES: CHALLENGES IN T1D

* High glucose levels can lead to:
> a later start date for menses to begin,
» lack of menses, and
» SKipped menses.

 Menstrual disturbances have been found
to be increased when the A1C is over 9%.




MENSTRUAL CYCLES: OVERCOMING CHALLENGES IN T1D

* Hormone-based contraception can regulate and improve cycle
variability and symptoms. Please consult with a medical professional.

* Closely monitor at least 3 menstrual cycles with frequent finger-sticks
and/or CGM to identify if a consistent glucose pattern exists. the obstacle.

*‘;’gv f
the more g_lory. in f ,
overcoming it. ¢

 Control glucose levels as much as possible. b / ‘

» Automated insulin delivery therapy helps reduce high and low
glucose values across menstrual cycles.

* Adjust insulin doses to limit the glucose extremes.




PREGNANCY



PRECONCEPTION COUNSELING/PLANNING

*Worldwide, ~48% of pregnancies are unintended.

* Discussions with non-pregnant individuals with .

childbearing potential should occur:
» multiple times over the reproductive years.
»regardless of use of contraception or plan to
become pregnant.




PREGNANCY: GLUCOSE TARGETS FOR WOMEN WITH DIABETES

Measurement Target with Target with Significant
Preexisting Diabetes Hypoglycemia
Hemoglobin A1C (A1C) <6% <7%
Fasting glucose <95 mg/dL <105 mg/dL

Postprandial glucose

1-hour: <140 mg/dL
2-hour: <120 mg/dL

1-hour: <155 mg/dL
2-hour: <130 mg/dL

1

Aim to achieve these targets if they can be met without significant hypoglycemia.




WHY ARE THE GLYCEMIC TARGETS SO STRICT?

* Hyperglycemia is associated with numerous adverse maternal and fetal outcomes.

Neonatal Hypoglycemia

N .
BT {

What shoul
I know about

fetal
macrosomia?



PREGNANCIES: HORMONAL CHANGES
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PREGNANCY: INSULIN REQUIREMENTS
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PHYSIOLOGY OF PREGNANCIES ASSOCIATED WITH DIABETES

* 1 Insulin sensitivity in the first trimester. &
-Predisposes to nocturnal (fasting) hypoglycemia. =2

* 1 Risk for euglycemic DKA.
HI




CONTINUOUS GLUCOSE MONITORING (CGM)

CGM data sensor
& transmitter

/‘

CGM data receiver & display
with insulin delivery system




REAL-TIME CGM IN PREGNANCY: CONCEPTT

Table 3: Maternal Outcomes

Points to consider:

Maternal outcomes No significant changes between groups

Table 4: Neonatal Outcomes

reflect changes in TIR and post-
100 100 -

Outcome
Number assessed

Median customized centile
birth weight*

LGA (>90t" centile)

Neonatal hypoglycemia
requiring IV dextrose

NICU >24 hours

Infant length of hospital stay

92 (68-99)
53 (53%)
15 (15%)

27 (27%)
3.1(2.1-5.7)

96 (84-100)
69 (69%)
28 (28%)

43 (43%)
4.0 (2.4-71.0)

* First RCT intended for constant CGM
use in pregnancy.

» Maternal and fetal outcomes may

prandial hyperglycemia in a well-
controlled cohort.

» Between-group difference in A1C of
0.0210 0.5% was not achieved.

* CGM use was 70% in pregnancy group
and 77% in planning pregnancy group.

0.0157 « A1C measurements were infrequent.
0.0091

0.0489

0.0250




CGM TARGETS FOR PEOPLE WITH DIABETES

Not Pregnant Pregnant
Type 1 & Type 2 Pregnancy: Pregnancy:
Diabetes Type 1 Diabetest Gestational and Type 2 Diabetes$
Target
<5% >250 mg/dL (13.9 mmol/L) Target
Time-Above-Range 0
(TAR) & <25%* >180 md,/L (10.0 mmol/L) <25%* >140 md/L (7.8 mmol/L)

Time-In-Range  _;q, 70-180 mg/dL >70% 63-140 mg/dL
(TIR) (3.9-10.0 mmol/L) (3.5-7.8 mmol/L)
<4%** <70 mg/dL (3.9 mmol/L) <4%* <63 mg/dL (3.5 mmol/L)
Time Below-Range
& <1% <54 mg/dL (3.0 mmol/L) <1% <54 mg/dL (3.0 mmol/L)
*Includ(es percentage of values >250 mg/dL (13.9 mmol/L). tPercentages of time in ranges are based on limited evidence. More research is needed.
**Includes percentage of values <54 mg/dL (3.0 mmol/L). §Percentages of time in ranges have not been included because there is very limited

evidence in this are. More research is needed.




RETINOPATHY AND PREGNANCY

* High risk of developing or having progression of diabetic 4
retinopathy for individuals with preexisting type 1 and (4
type 2 diabetes. ' :

Healthy
retina -

Blood
vessels

* Dilated eye examinations recommended prior to e
pregnancy, every trimester, and post-partum.
»Degree of retinopathy and recommendation of eye health
care professional influence frequency of eye examinations. i
> Post-partum period out to 1 year. N




PREECLAMPSIA
High Risk Level Moderate Risk Level

Aspirin for Preeclampsia Prevention in

Aspirin for Preeclampsia Prevention in

Women with 22 Moderate-Risk Factor*

Women with 21 High-Risk Factor*

T1D History of Nulliparous BMI >30 kg/m?
Preeclampsia
*Low-dose
T2D Multifetal Gestation  aspirin (100-150 Age >35 Years In vitro Conception
mg/day),
H ChI’OHIC. Renal Disease starting 12'1_6 Black Race Low SES
ypertension weeks gestation.

Family History of
Preeclampsia
(Mother, Sister)

Autoimmune disease (SLE, antiphospholipid
syndrome)

Personal Pregnancy
History (e.g., low
birthweight, APO)

APO, adverse pregnancy outcome; BMI, body
mass index; SES, socioeconomic status.




PREGNANCY: A TEAM APPROACH

* Obstetrician or maternal-fetal specialist (preferably high-risk providers)
* Diabetes provider (diabetologist or endocrinologist)

* Diabetes care and education specialist
* Registered dietician nutritionist

* Nurse

» Social worker

* Ophthalmologist or optometrist

* Nephrologist (if needed)

 Cardiology (if needed)

 Pediatrician or neonatologist




MENOPAUSE



IMPACT OF DIABETES ON MENOPAUSE ONSET

Study Title: European Prospective Investigation into Cancer and Nutrition (EPIC)

Study Design:
* Prospective cohort study in 23 centers across 10 European countries

* Questionnaires administered from 1992 through 2000. I

e Data from 258,898 out of 367,331 women (70.5%) included. o /7

* Diabetes diagnosis and age of menopause onset based on self-report.




IMPACT OF DIABETES ON MENOPAUSE ONSET

Results:
* Total cohort median age of natural menopause: 52 years

Relationships held

4 after adjustments
for age, smoking,

reproductive factors,

* Hazard ratio (HR) for risk of earlier mehopause:
» DM diagnosis <10 years: HR = 1.59 (95% Cl, 1.03-2.43)
»DM diagnosis 10-20 years: HR = 1.43 (95% Cl, 1.02-2.01)%

» DM diagnosis 250 years: HR = 0.81 (95% CI, 0.70-0.95) ¥| or DM risk factors




IMPACT OF TAD ON MENOPAUSE ONSET
Study Title: The Familial Autoimmune and Diabetes (FAD) Study

Study Participants:

* FAD Study consent obtained from:
»T1D participants

» Parents/siblings of T1D probands

»Healthy control probands, group-matched by age, sex, race, and duration of
Pittsburgh residence

TiD Sisters Controls P.value
(n=143) (n=186) (n=160)

ean ogoatmenopause* pears) | 416 | 499 | 480 | 005

Characteristic




SYMPTOMS OF DIABETES AND OF MENOPAUSE

Diabetes Symptoms Menopausal Symptoms
Polyuria, Polydipsia Sweating (hypo) Hot flashes Night sweats
Polyphagia/Hunger Tremor (hypo) Nervousness Sleep disturbances
Weight loss Anxiety (hypo) Anxiety Vaginal dryness
Nausea (hyper, DKA) Dizziness (hypo) Irritability Dyspareunia
Headaches Changes in vision Depression Breast pain
Uil eliess SMNEE MEHE] ey Difficulty concentrating Menstrual migraines

(DM complications)

(hypo)

Abnormal behavior

Confusion (hypo)

Impaired balance

Joint aches/pain

LOC (hypo, DKA)

Convulsions (hypo)

Skin changes

Body composition A




T1D EFFECTS ON BONE QUALITY AFTER MENOPAUSE
Study Design:

* Cross-sectional study in women with T1D =45 years old

* Post-menopausal groups:

»Young-onset T1D: T1D onset <20 years:F

»Adult-onset T1D: T1D onset >20 years n=24

»Women without DM frequency matched by age, sex, BMI (n=22)

Control Fracture 12D T2D/Fx*




T1D EFFECTS ON BONE QUALITY AFTER MENOPAUSE

Results:

* History of fracture 1 in T1D (79.2%
T1D vs 45.5% controls, p=0.03).

* Adjusted results for DEXA scan: no
differences between groups.

* Adjusted results for peripheral
guantitative CT scan (pQCT) in T1D:

» | bone quality
» | bone strength

Take Home Points:

BMD (DEXA) may under-estimate
fracture risk in women with DM.

Differences in bone quality
contribute to {1 fracture risk in
women with DM.




Theank Yo

Questions?
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