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עקרת  בית  ,  3-אם  ל,56בת  •
MIפנתה לבקורת לאחר אשפוז עם •
היפוגליקמיות, לא מאוזנת-2סוכרת מסוג •
•HbA1c 8.6% 
250פוסטפרנדיאל עד ,170גלוקוז בצום  •

:רקע רפואי•
•Gestational DM  ,40במהלך היריון אחרון בגיל , שטופלה בדיאטה
נורמוגליקמיה  -לאחר לידה•
2שנה אובחנה סוכרת מסוג 48בגיל •
50מנופאוזה מגיל •

מתקשה לשמור-תזונה•
מועטה ולא  סדירה-פעילות  גופנית•
Metformin-תרופות• 850 mg*3/d  ,Amaryl 4 mg*1/d

"מתוקה"-מקרה



:איברי מטרה של סוכרת

.חודשים תקינה3בדיקת פונדוסים לפני -עיניים•
תקינה לפני חודשMicroalbumin/Creatinineדגימת שתן ליחס-כליות•
.ללא נוירופטייה•
•Cardiovascular / Macrovascular-IHD , לאחרMI

:וסקולריים-גורמי סיכון קרדיו

שוללת עישון•
•BMI 27 מ"ס160גובה , ג"ק70משקל
130/80ד "ל•
LDL 125 TG 178 HDL 44-דיסליפידמיה•

"מתוקה"-מקרה
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מועטה ולא  סדירה-פעילות  גופנית;מתקשה לשמור דיאטה-תזונה•
Metformin-תרופות• 850 mg*3/d   ,Amaryl 4 mg*1/d

MIלאחר , IHD-פגיעה באיברי מטרה•
עודף משקל ודיסליפידמיה•

?מה השלב הבא באלגוריתם הטיפולי בסוכרת

"מתוקה"-מקרה



2016הנחיות המועצה הלאומית לסוכרת 

Mosenzon O, Pollack R, Raz I; Diabetes Care 2016



SEX-בואו נציע גם להתחשב ב: 2016הנחיות המועצה הלאומית לסוכרת 

Mosenzon O, Pollack R, Raz I; Diabetes Care 2016
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• Diabetes is associated with increased CV risk

• ~50% of diabetics will die of a CV cause

• Diabetes may confer an equivalent risk to aging 15 years

• Diabetes prevalence is increasing

• There is no clear evidence that diabetes prevalence differs 
between men and women

Excess CV Risk in Diabetes



Mortality rates for IHD in men and women, 2009

Norhammar A, Diabetologia 2013

Women-Dark blue

Men- Light blue



• Diabetes increases CVD risk and mortality by two to four times 

• However, diabetes has a different impact in women and men

• It increases the risk by about four times in women and about 
twofold in men 

The sex gap: Excess CV risk in women



• CVD presents about 10 years later in women than in men

• But this age gap is almost completely attenuated when 
diabetes is present

• It is therefore possible to conclude that women with diabetes 
lose their normal ‘female’ protection from CVD.

• One consequence is that women with diabetes suffer 
myocardial infarctions several years earlier than women 
without diabetes, approaching the same age of onset for 
myocardial infarction as men

The sex gap: Age gap of CVD in women vs. men



Sex differences in risk factor and clinical associations with acute MI

Kappert K, Circulation 2012

N=31546

30% women

37% with DM



Diabetes increases fatal coronary heart disease in women

Huxley R, BMJ 2006



The decline in CVD deaths in the western world has not been observed 
to the same extent in in women with diabetes

Gregg EW, Ann Intern Med 2007



Mortality Gap: Mortality after MI in patients with diabetes in Sweden 
in 1995-2002 by sex

Norhammar A, Heart 2008

•Diabetes is an independent predictor of adverse outcome

•The mortality gap after a coronary event between patients with 
and without diabetes increases with follow-up time, even after 
modern treatment techniques

•At age under 65 years, women with diabetes had the poorest 
outcome after a coronary event, even worse than men with 
diabetes



Norhammar A, Heart 2008

N=70,882

31% women

21% with diabetes mellitus

Red broken line, non-diabetic women; 

Red solid line,     women with diabetes; 

Blue broken line, non-diabetic men; 

Blue solid line,    men with diabetes

Mortality Gap: Mortality after MI in patients with diabetes in Sweden 
in 1995-2002 by sex



Does the difference between genders is the same for each CV event?

i.e. CHD, stroke, CHF, lower extremity amputation etc.

Gender difference in diabetes



Increased relative risk and women:men ratio of RR for CHD and stroke 
in women and men with vs. without diabetes

Peters et al, Curr Cardiovasc Risk Rep 2015



• Female sex has a protective effect on cardiovascular risk

• Diabetes greatly attenuates, or may even reverse, this 
protective effect

• This gender difference has obvious implications in the attempt 
to optimize preventive and therapeutic interventions

Taking together……
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• In women, risk factors considered to be related to early CVD 
in the absence of known diabetes:

✓ Polycystic ovary syndrome

✓ Premature menopause

✓ Gestational diabetes

✓ Hypertension

✓ A history of pre-eclampsia

✓ Lactation! has emerged as a factor related to CVD: a longer 
lactation period appears to have a protective effect when it 
comes to future CVD [Stuebe AM, Gynecol 2009]

Reasons for the “sex gap”: Related disorders



• Soroka University Medical Center

• A cohort of women with/without a diagnosis of GDM

• Delivered during the years 1988-1999

• A follow-up period until 2010

Heart 2013



Heart 2013



Heart 2013



Heart 2013

GDM is an independent risk factor 
for long-term CV morbidity



• Women with gestational diabetes run a particularly high risk 
of future CVD

• A substantial part of this risk is attributed to the subsequent 
development of type 2 diabetes

• Highlighting the importance of diabetes prevention in this 
group

• Consequently, the prevention of weight gain and abdominal 
obesity after pregnancy appears to be very important as, 
particularly in younger women, these risk factors are related 
to future CVD

GDM is an independent risk factor 
for long-term CV morbidity



Obesity ,Diabetes, Metabolic Syndrome & Pregnancy 

Pregnancy complicated
with Diabesity

(Obesity /GDM/PGDM)

Abnormal Intrauterine 
Metabolic environment

Programming & Imprinting

Childhood Obesity

Early Metabolic syndromeAdult Obesity

Early T2DM

Pre-Pregnancy 
Management 

Diagnosis & 
Management 

Pedersen & Freinkel Hypothesis

PCOS

Maternal Medicine Meets Fetal Medicine
The Vicious Cycle - NCD Epidemic  



Franzini L, Nutr Metab Cardi Dis 2013Cross-sectional survey T2DM: 1297 men, 1168 women; No CVD

Reasons for the “sex gap”: Clustering



• The impact of existing and clustering risk factors in women vs. men

• The sex difference for age at first myocardial infarction in the 
general population-

d/t higher levels of risk factors at younger ages in men compared 
with women?

such as blood lipids, smoking and family history

Reasons for the “sex gap”: Clustering

Anand SS, Eur Heart J 2008



Anand SS, Eur Heart J 2008

Comparison of risks between women and men

INTERHEART study

N=27098, case-control

6787 women

7.6% with DM



Anand SS, Eur Heart J 2008

Impact of risk factors in younger vs. older men



Anand SS, Eur Heart J 2008

Impact of risk factors in younger vs. older women



Reasons for the “sex gap”: 
Women gain more weight than men to develop diabetes

Peters et al, Curr Cardiovasc Risk Rep 2015



• Differentially influenced in men and women by-

✓ Age

✓ sex hormones

✓ lifestyle factors

• The insulin-resistant state attenuated the otherwise more 
favourable risk profile seen in women without diabetes

Reasons for the “sex gap”: Insulin Resistance

Wannamethee PO, Diabetologia 2012



Reasons for the “sex gap”: Medication adherence

Manteuffel M, J Womens Health 200229.5 million adults; 16 million women



Reasons for the “sex gap”: 
Women with T2DM less likely to achieve target values

Franzini L, Nutr Metab Cardi Dis 2013Cross-sectional survey T2DM: 1297 men, 1168 women; No CVD



Norhammar A, Heart 2008

•At age under 65 years, women with diabetes had the poorest outcome 
after a coronary event, even worse than men with diabetes

•Explanations:
✓Elevated burden of risk factors
✓Sex-related vulnerability to risk factors in younger women
✓ACE inhibitor Rx less common in women with diabetes
✓Undiagnosed heart failure-diastolic dysfunction?
✓Previous silent myocardial ischemia: Atypical ischemia d/t diabetes
✓A sex difference in the presentation of symptoms
✓The extent of atheromatosis and stenosis of the coronary arteries: 
Women with diabetes more frequently have significant stenosis in all 
three coronary arteries, to the same extent as men with diabetes, while 
women without diabetes more frequently have non-obstructive coronary 
artery disease

Mortality Gap: Mortality after MI in patients with diabetes in Sweden 
in 1995-2002 by sex



• The role of sex hormones in this context needs to be 
explored more closely

Reasons for the “sex gap”: Sex Hormones?
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• Women’s health has traditionally focused on matters related 
to sexual and reproductive health

• The lack of awareness of CVD in women, among both clinicians 
and women themselves, is especially alarming in countries with 
low or intermediate incomes

• There, public-health policy has largely focused on-

✓ infectious diseases, in general 

✓ the maternal and reproductive health of women, in particular

Sex aspects in Cardiovascular disease



• As six in every ten deaths from CVD are related to modifiable 
risk factors, even among women

• Critically important: To increase the awareness of the sex 
aspects of CVD among healthcare providers and the general 
public 

Sex aspects in Cardiovascular disease



• Diabetes is a strong risk factor for future cardiovascular 
complications

• Diabetes attenuates the usual female advantage

• A heavy risk-factor burden in women with diabetes

• Younger women appear especially sensitive to CVD risk factors

• Sex-specific differences in risk factor management

Summary & Recommendations



• An increase in the use of primary and secondary prevention to 
reduce the risk-factor burden and prevent/postpone coronary 
events is important

• Aggressive multifactorial risk management, including lifestyle 
changes, has been shown to be important in reducing CV morbidity 
and mortality in patients with diabetes [Gaede P, NEJM 2008: Steno-2 

study]

• Earlier diagnosis of CAD, before the onset of myocardial 
complications, is recommended

Summary & Recommendations



• History of gestational diabetes: the woman should be followed 
more intensively for the rest of her lifetime because of the risk 
of future CVD and diabetes

• Cardiologists should be encouraged to include women’s health 
issues when taking medical histories and assessing CV risk

• More awareness of the need to include sufficient numbers of 
women in CV trials 

Summary & Recommendations



Treat women with diabetes as 
aggressively as you do with their 

male counterparts !

Summary & Recommendations
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2בסוכרת מסוג CVהגנה 
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