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Cardiovascular diseases (CVD) are the leading cause of death,
also in diabetic women. Since 1998, when Haffner et al. [1]
stated that subjects with type 2 diabetes mellitus (T2DM) had
a CVD risk “equivalent” to previous myocardial infarction, a
large number of studies have shown that this relative risk for
CVD due to diabetes is greater in women than in men [2].

CVD in diabetic subjects is not entirely related to chronic
hyperglycaemia and a number of other factors such as
dyslipidemia, hypertension, hormonal, genetic, and environ-
mental factors, as well as low-grade systemic inflammation
and endothelial damage, lifestyle behaviours, adherence to
therapies, and/or psychosocial factors may contribute to the
worst outcomes observed in diabetic women. Notably, it
is increasingly recognized that many of these factors show
gender differences in their prevalence and/or association with
CVD events, and this aspect should be specifically targeted
when aiming at primary or secondary CVD prevention in
diabetic subjects.

In this special issue, we looked at CVD in women
with diabetes from different perspectives, giving a great
contribution to this topic, in terms of mortality, management
of risk factors, and therapies.

Two papers of this special issue looked at sex differences
in CVD mortality associated with diabetes. One conducted
on a large population-based sample from Italy demonstrated
an excess of mortality in diabetic subjects as compared to
nondiabetic ones and a greater impact of diabetes in females

than in males for mortality for all causes, for CVD, and {
myocardial infarction and renal causes. In the other stuc
G. Luo et al. showed in a retrospective analysis that fasti
plasma glucose was an independent predictor of in-hospi
mortality for nondiabetic female patients.

Gender-specific prevalence and management of maj
and emerging CVD risk factors in different populations we
also the main topic of several papers of this special issue.

The paper by S. Chen et al., with a very interesting expe
imental protocol, clarified the relationships of albuminur
a well-recognized CVD risk factor, with circulating lew
of angiopoietin-1 (Ang-1), Ang-2, and vascular endothel
growth factor (VEGF) in serum and urine.

Potential gender differences in the distribution and co
trol of major CVD risk factors were investigated in anoth
three very large high-risk populations. Thus, in the eContt
Study, a study on 286,791 patients with T2DM in Catalon
Spain, ]. Franch-Nadal et al. found that cardiometabo
control was worse in subjects with prior CVD; but conti
of several risk factors showed gender differences, favouri
women with prior CVD only for smoking and BF, where
LDL-cholesterol (LDL-C) levels were remarkably unco
trolled in women both with and without CVD.

‘The results of an overall bad control of LDL-C in wom
were also demonstrated in a very large Italian diabel
outpatient population from the Annals Study Initiative. Tt
study, conducted on 415.294 patients (45.3% women) fro
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La medicina di genere nasce
dallo studio della patologia
cardiovascolare

Nelle donne le malattie
cardiovascolari
rappresentano la prima
causa di morte

Peculiarita ella
presentazione clinica

Latenza di circa 10 anni
nelle manifestazioni cliniche
rispetto all’'uomo
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Estrogen Signaling and Cardiovascular Disease

Elizabeth Murphy

Cardiac Physiclogy Section, Systems Biology Center, NHLBI, NIH Bethesda, MD
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Figure 1.

Fizure 1 shows the major mechanism by which ER can alter gene expression. Estrogen (E2)
binds to ER resulting in dimerization and recruitment of co-regulators (not shown due to
space limitations). The estrogen-ER complex binds fo estrogen response elements (ERE) on
the DNA resulting in altered gene transcriptions. Estrogen can also alter gene transcription
by binding to transcription factors (TF) such as AP1. In addition. ER can be phosphorylated
by growth factors and other plasima membrane estrogen receptors that are coupled to kinase
signaling. Phosphorylated ER can activate gene transcription in a ligand-independent
manner.

Il. ERa and ERp differentially regulate gene expression

Table 1

Summary of known genomic function associated with ERa and ERp

ERa ERp
. Increas?yleﬂ' ventricular mass and ] Reduces pathologic cardiac hypertrophy®;
volume";
: B Prevents wncreases mortality in chronie heart
. Feductions of infarct size after failura? & 146,
myocardial infarctiont ) ) o ) .
. Cardioprotection against ischemia-reperfusion
. Cardioprotection agamst ischemia- injury™*;
r\eperﬁ:sim J'.ujurymH ﬁ!_: ) )
. Regulation of vaseular function and bloed
. Regulates GLUT4 expression'®; pressure! ¥,
v Regulates cardiac growth!, » modulates sex-specific respense of the heart to
exercize’’;
* Decreases inflammatory response?!.
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The Expanding Complexity of Estrogen Receptor Signaling in
the Cardiovascular System
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Figure 1. Effects of estrogen on the heart

Estrogen has many pleiotropic effects on the cardiovascular system. Estrogen can impact
cardiovascular health and disease by direct effects: (1) on the vascular endothelial cells
promoting vasorelaxation. cell proliferation and migration: (11) on vascular smooth muscle
cells decreasing cell proliferation and migration and (i11) on cardiomyocytes reducing L. DI -
cholesterol level and protecting against mnsulin resistance. infarct size and ischemia—
reperfusion injury and cardiac hypertrophy.
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Diabetes is a potent Cardiovascular (CVD) Risk
Factor in men and women
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Diabetes as a risk factor f¢r stroke i
men: a systematic review

including 775 385 individuals and 12 539 strokes

Sanne A E Peters, Rachel R Huxley, Mark Woodward

Summary

d m

women compared with

-analysis of 64 cohorts,

Background Diabetes mellitus is a major cause of dearth and disability worldwide and is a strong risk factor for
stroke. Whether and to what extent the excess risk of stroke conferred by diabetes differs berween the sexes is
unknown. We did a systemartic review and meta-analysis o estimarte the relarive effect of diaberes on swroke risk in
women compared with men.
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Figure 2: Maximum-adjusted pooled relative risk for any stroke, comparing individuals with diabetes to th ith diabet

Bone sizes are in proportion to study weights. Asia Pacific Cohort Studies Collaboration (APCSC) provided separate estimates for cohorts from Asia and Avstralia and

NewZealand. NHANES lli=National Health And Nutrition Examination Survey Ill. EFIC-Norfolk=European Prospective Investigation into Cancer, Norfolk. JPHC=Japan
Public Health Center study. DECODE=Dabetes Epidemiology: COllaborative analysis of Diagnostic criteria in Europe. ARIC=Atherosclerosis Risk in Communities study.

SHHEC=5cottish Heart Health Extended Cohort study.
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Sex differences in survival after acute myocardial
infarction in patients with diabetes mellitus
(Worcester Heart Attack Study)
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Elizabeth Jackson, MD, MPH," Joel M. Gore, MD," and Robert J. Goldberg, PhD" New Haven, Conn, and Boston
and Worcester, Mass
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Diversi fattori possono contribuire all’eccesso di
rischio CVD nelle donne con diabete

Increased prevalence
of:

* Abdominal obesity

* Hypertension

* Atherogenic
Dyslipidemia <~

* Hypercoagulability
* Oxidative stress

Figure 2

Disparities in freatment
and/or differences in
treatment response
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Possible causes of the high cardiovascular risk in women with diabetes.

Rivellese, Riccardi, Vaccaro. NMCD, 2010



Hutrition, Metabolism & Cardiovascular Diseases (2013) 23, 235—241

Available online at www_sciencedirectcom

SciVerse ScienceDirect Mutrition,

journal homepage: www.elsevier.com/locate/nmcd

Magglore prevalenza Women show worse control of type 2 diabetes and

dei fattori di rischio cardiovascular disease risk factors than men:
cardiovascolare Results from the MIND.IT Study Group of the Italian

Society of Diabetology

nelle donne con
L. Franzini ®* 7, D. Ardigo ', F. Cavalot 7, R. Miccoli <7, A.A. Rivellese 91,
DMZ M. Trovati ®:', I. Zavaroni ', O. Vaccaro 9"
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72.0% awomen
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1

Figure 1 Proportion (%) of men and women out of target for glycated haemoglobin and the cardiovascular risk factors measured
in the study. Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; HbA1c, glycated haemoglobin; HDL, HDL
cholesterol; TG, triglycerides; LDL, LDL cholesterol.
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Sex Disparities in the Quality of Diabetes
Care: Biological and Cultural Factors May

Play a Different Role for Different e

v'188,125 donne
Ouftcomes V227,169 uomini

A cross-sectional observational study from the AMD Annals initiative

Maria CHiarA Rossi, MSCPHARMCHEM ' AnTonio NicoLuccl, Mp! .

Maria Rosaria CRISTOFARO, MDD~ Faelo PELLEGRINI, MSCSTAT! Donne con DMZ hanno'

SANDRO GENTILE, ™MD . CONCETTA SURACI, é«luT
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VALERIA MANICARDI, Mp”* ~ ON BEHALF OF THE AMD AnnNALS STUDY + 14A’ "SCh'O dl HbA1C>961

Maria Franca MuLas, Mp” GRrROUP* o o o

ANGELA NAPOLL MDO + 42% rischio di LDL-C >130mg/dI

OBJECTIVE —To investigate the quality of type 2 diabetes care according to sex.

Sex disparities in the quality of diabetes care

Table 2—Quality indicators of diabetes care according to sex

OR adjusted for case

Yual d %) mix (age, diabetes OR adjusted for case
Cualiry ators (No ) - - X
<Haly incieators Lo Crude OR duration, BMI) mix and cluster

M F (95% CI) (95% CI) (95% CI) 1CC

HbA . =9.0% (=75 mmol/mol) despite

insulin treatment 248 26.5 1.09 (1.06—1.12) 1.13(1.10—-1.17) 1.14 (1.10-1.17) 0.06
LDL-C =130 mg/dL despite

lipid-lowering treatment 21.1 2590 1.28(1.21—-1.34) 1.42 (1.38-1.46) 1.42 (1.38-1.46) 0.03




Diabetologia (2005) 48: 2213-2220

DOI 10.1007/s00125-005-1930-0 Post-menopausal fa" Of estrogen

levels may contribute to beta cell

dysfunction in T2DM women

Oestrogens and insulin secretion
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Association of the Estrogen Receptor—a Gene With the

Metabolic Syndrome
African-American Families

The Insulin Resistance Atherosclerosis Family Study

Joel K. Campbell,*

Carla J. Gallagher,'>? Carl D. Langefeld,* Candace J. Gordon,?
Josyf C. Mychalecky,>*%%7 Michael Bryer-Ash,®

Michéle M. Sale>> %10

TABLE 6
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Summary of pleiotropic effects of SNPs across ESRI intron 1-intron 2 region
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SNP

Metabolic
syndrome

Fasting
insulin

Si

Triglycerides

LDL

Cholesterol

Waist
BMI circumference SAT

rs6902771
rs4870056
rs9322331
rs2234693
rs9340799
rs7774230
rs1709181
rs12664989
rs712221
rs1514348
rs11155818
rs827417
rs2431260
rs1709183
rs1033182
rs2175898
rs11155819

X

P4

X

P4 4

X

bl

X

X represents a positive association (reported in Tables 2 and 4).
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@der—based differ@n glycaemic control and hypoglycaemia
prevalénce in patients with type 2 diabetes: results from
patient-level pooled data of six randomized controlled trials

A. Kautzky-Willer?, L Kosi', J. Lin? & R. Mihaljevic?

! Division of Endocrinology and Metabolism, Gender Medicine Unit, Medical University of Vienng, Vienna, Austria
? Novosys Health, Hemington, N, USA
1Scientific Affairs, Diobetes, Sonofi, Vienna, Austria
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Aims: To determine the impact of gender on glycaemic control and hypoglycaemid in insulin-naive patients with type 2 diabetes (T2DM).
Methods: Data were pooled from six randomized clinical trials of insulin glargine or NPH insulin in insulin-naive, inadeguately controlled patients.
Female [n=1251; mean glycated haemoglobin (HbAlc) level 8.99% age 56.91 years_diabetes duration 9.84 years] and male patients (n=1349- mean
HbAlc B9%, age 57.47 years, diabetes duration 10.13 years] were started on and treated with insulin glargine or NPH insulin for 24-36 weeks. |HoAlc
and fasting blood glucose levels, percent achieving HbATc target of <7% and insulin dose change were recorded.

Results: For both men and women, HbAlc levels were significantly reduced over time (p < 0.001); a significantly greater HbA1c reduction was observed
in men than in women (—1.36 vs. —1.22; p=0.002). Significantly fewer women achieved target HbAlc of <7% (p < 0.001). At the study end, women had
a significantly higher insulin dosefkg than men (0.47 vs. 0.42 Ufkg; p < 0.001). The incidence rates of severe and severe nocturnal hypoglycaemia were
significantly higher in women [3.28% vs. 1.850b; p < 0.05 and 2.24% vs. 0.59%; p < 0.001, respectively). Women were more likely to experience severe
hypoglycaemia [odds ratio (OR) 1.80; 95% confidence interval (C1) 1.08, 3.00; p=0.02] and severe nocturnal hypoglycaemia (OR: 3.80; 95% Cl 1.72, 8.42;
p=0.001).

Conclusions: These observations confirm studies that found a smaller improvement in HbAlc and greater hypoglycaemia in women during insulin
treatment. Physicians should be aware of the need to determine and closely monitor dosing, particularly in women, to optimize the balance between
glycaemic control and hypoglycaemia risk.

Keywords: gender, hypoglycaemia, insulin glargine, NPH insulin, type 2 diabetes
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Insulin dose is higher in

HbA1c reduction is lower in

T2DM women than men

T2DM women than men

DIABETES, OBESITY AND METABOLISM
DIABETES, OBESITY AND METABOLISM
[ women H Men
1.007 ] Women (n = 1251) Overall BMI =28 BMI =28
B Men (n = 1349) o (n=1251)n=1348, (=615 (=738  (n=536) (=611

0.80 p<0.001 -1.22 -1.10 -1.33
‘_'; = —0.54
= =
2 . E
2 080 g -1.0-4
@ =
Q 2
o &
= 0.40- p < 0.001 = —1.5
= o
[Z] T -
H S 204

0.20

5 4
1 a -25
o 0.20 . 0.47 p = 0.002 p=0.01 p=003
Baseline Endpaint —3.0-
) Figure 1. Change in glycated haemoglobin (HbAIc) by gender and body
Figure 3. Baseline and study end insulin dose/kg by gender. mass index (BMI) strata.

Hypoglyaemic risk is higher in
T2DM women than men

[ Women M Men
p < 0.05 i

4.0 !

354 p<00s !

3.0+ i

2.54

2.0

1.5

4.5

p <0001

| p<0.00t

Patients (%)

1 p=012

1.0

0.5+
3.28

; 2,24 zga 1.57

Overall I EMI = 28 BMI 28 Overall EMI \28 EMI 28

Severe hypoglycaemia Severe nocturnal hypoglycaemia A. Ka utzy-Wi I Ie r' et a I . DO M 20 1 5
Figure 4. Incidence of severe hypoglycaemia and nocturnal hypogly- ”G en d er- ba Sed d iffe rences i n glyca em i cco nt rol. -”

caemia by gender and body mass index (BMI).
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Associazione lineare tra l'incidenza di cardiopatia ischemica e
livelli di colesterolo totale nel Framingham Heart Study

150 The Framingham Heart Study
125

100

CHD Incidence per 1000
Persons
n o |
o [4,]

M
(5]

0 | I I | I
<204 205-234 235-264 265-294 =295

Serum Cholesterol (mg/100 ml)

Castelli WP, Am J Med 1984



Research Article
Age- and Gender-Related Differences in LDL-Cholesterol
Management in Outpatients with Type 2 Diabetes Mellitus

Giuseppina Russo,' Basilio Pintaudi,” Carlo Giorda,’ Giuseppe Lucisano,’
Antonio Nicolucci,” Maria Rosaria Cristofaro,' Concetta Suraci,” Maria Franca Mulas,”
Angela Napoli,” Maria Chiara Rossi,” and Valeria Manicardi®

B0 —

La percentuale di pazienti con 60 -
DM2 che raggiungono i target
di LDL-C e sempre piu bassa

nelle donne, sia trattate che 20
non trattate

40 - .-

International Journal of Endocrinology

Owerall Treated

EFEM

100
90
80
70
60
% 50
40
30

38,237,2

10 19 2,4 3,965

/ 01 0 01 0
0 - [ |

STATINE OMEGA-3 FIBRATI EZETIMIBE  SEQ. ACIDI
BILIARI

Women Men Women

i

B LDLC< 100mg/dL
LDL-C 100-129 mg/dL
W LDLC> 130mg/dL

Frgure 1: LDL-C classes according to gender and lipid-lowering treatment.
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. . -
Differenze di genere %/

Score Q medio per sesso

In Italy, quality of care is

comparable

40
i in T2DM men and women
30
23,8+8,2 24,618,2
% 25
- Percentuale di soggetti ai quali e stata eseguita almeno una misurazione dell’HbA1c
15 - Femmine Maschi
7.8 7,4
10
5 -
0 —
Femmine Maschi
Il punteggio medio dello score di qualith complessiva
(score Q) risulta leggermente pili basso nelle donne.
92,2 92,6
ENo WS
I dati non mostrano una sostanziale differenza nella 12 mesi; le percentuali sono estremamente elevate,
Score Q in classi per sesso percentuale di soggetti che hanno ricevuto almeno  superiori al 90%, in entrambi i sessi.
una volta il monitoraggio dell’HbAlc negli uldmi
W<15 171525 [@>25
Femmine
Maschi
0 20 40 80 100

Uno score (Q inferiore a 15 ¢ stato rilevato solo in
una bassa percentuale di casi, ma in una quota leg-
germente pit elevata di donne. Analogamente, un

punteggio superiore a 25 & presente in oltre un terzo
dei casi, sebbene questa percentuale sia lievemente
pil bassa nelle donne.
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Gene-Gender interactions on CVD risk factors

GenpeEr Mepicive/Vou., 4, Suvrerer, B, 2007

Gender, a Significant Factor in the Cross Talk Between
Genes, Environment, and Health

Jose M. Ordovas, PhD

Nutrition and Genomics Laboratory, JM-USDA-Human Nutrition Research Center on Aging at Tufts
University, Boston, Massachusetts

Results: Evidence from some key factors in lipid metabolism (apolipoprotein E [APOE]) and obe-
sity (perilipin [PLIN]) indicates that the interplay between genes, gender, and environmental factors
modulates disease susceptibility. In the Framingham Heart Study, complex interactions have been
shown between a promoter polymorphism at the apolipoprotein Al gene, gender, and dietary poly-
unsaturated fatty acid intake that modulate plasma concentrations of high-density lipoprotein cho-
lesterol. Likewise, highly and clinically relevant interactions have been observed between the APOE
gene common alleles APOE2, APOES, and APOE4, gender, and smoking that determine cardiovascu-
lar disease risk. Most interesting is the gender-dependent association between common polymor-
phisms at the PLIN locus and obesity risk that has been replicated in several populations around the
world.
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Apo CII in lipoprotein metabolism
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Glicoproteina di 79 aa
sintetizzata dal fegato ed
dall’intestino, costituente
di CM e VLDL

* From in vitro studies: non
competitive inhibitor for LpL

 From animal studies: overexpress
of human APOCS3 produce iperTG
in transgenic mice

« From human studies: association
of apo Clll levels with TG, TC and
CHD.
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Association of the Sst-1 polymorphism at the A POC3 gene locus
with variations in lipid levels. lipoprotein subclass profiles and
coronary heart disease risk: the Framingham offspring study

Giuseppina T. Russo ?, James B. Meigs ", L. Adrienne Cupples ¢, Serkalem Demissie ©,

James D. Otvos 9, Peter W.F. Wilson . Carlos Lahoz *. Domenico Cucinotta ',
Patrick Couture *, Tonyva Mallory £ Ernst J. Schaefer *, Jose M. Ordovas **

Nelle Donne, S2 allele (mutato) associato con TC, LDL-C e ApoB;

Negli Uomini, S2 allele (mutato) associato con sdLDL e insulinemia

Nessuna associazione con CHD in entrambi i sessi.

A &S00 L* Wy LFLI= ] W A . L . i R . L U L I3 = I3

we did not find any significant increase 1n CHD risk azsociated with the S2 allele in this population. © 2001 Elsevier Science
Ireland Lid. All nights reserved.




Variability in LDL-C response following Diet Therapy

Percent LDL-C response
Percent LDL-C response

| Baseline (HFHC) NCEP Step 2 Baseline (HFHC) NCEP Step 2
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APOE gene

L’APO E é geneticamente controllata da
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3 alleli (¢2,e3, €4) ad un singolo locus

genico sul cromosoma 19 (insieme ad

apo Cl ed apo ClIl).

v’ Le sostituzioni aminoacidiche
nelle ApoE mature sono:

- Apo E3: Cys 112, Arg 158
- Apo E2: Cys 112, Cys 158
- Apo E4: Arg 112, Arg 158

Nella popolazione Caucasica
la distribuzione degli alleli del’APOE é:

E3: 77%
E2: 8%
E4: 15%

1A

E3

E2

E4

310
234
184

118

Afl Il Hae ll
A|ICGTGT AGCGC|C
Cys 112 Arg 158
30 > 145 — 23>
Afl 1l *
A|ICGTGT AGTGCC
Cys 112 Cys 158
50 —> « 168
* Hae Il
ACGTGC AGCGC|C
Arg 112 Arg 158
195 +> +23>

1 2 3 4 5 6 7 M 8 9 10
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LDL-C Response to a Therapeutic Diet by

APOE allele
] WOMEN
0 _|

o
e "9
(qo]
o b
O HE3
- -15-
]
50 -20-

-25

Lopez-Miranda et al. J Lipid Res. 1994;35:1965-75.
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Efficacia terapia Ipolipemizzante nelle donne

Meta-analysis of large randomized controlled trials to
evaluate the impact oflstatinslon cardiovascular outcomes

Bernard M. Y. Cheung, lan J. Lauder,’ Chu-Pak Lau & Cyrus R. Kumana
Department of Medicine and 'Statistics and Actuarial Science, University of Hong Kong, Queen Mary Hospital, Hong Kong

Major coronary events

sex

MMM
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(7)

Combined (13)

Citation
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Genetic Determinants of Statin-Induced Low-Density
Lipoprotein Cholesterol Reduction

The Justification for the Use of Statins in Prevention: An Intervention
Trial Evaluating Rosuvastatin (JUPITER) Trial

Daniel I. Chasman, PhD; Franco Giulianini, PhD; Jean MacFadyen, BA; Bryan J. Barratt, PhD:
Fredrik Nyberg, MD, PhD, MPH; Paul M Ridker, MD, MPH

Associat J\ssoclati
re1T111584 511891147 F521599936 rs1481012
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Conelusions—Inherited polymorphisms that predominantly relate to statin pharmacokinetics and endocytosis of LDL

particles by the LDL receptor are common in the general population and influence individual patient response to statin Cire Cardiovase Genet, 2012:5:257-264
therapy. (Cire Cardiovasc Genet. 2012;5:257-264.) b = el mas !
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Genetic Variation at the LDL Receptor and HMG CoA Reductase
Gene Loci, Lipid Levels, Statin Response, and Cardiovascular
Disease Incidence in PROSPER

Eliana Polisecki', Hind Muallem?, Nobuyo Maeda?, Inga Peter?, Michele Robertson?, Alex D
McMahon?, lan Ford4, Christopher Packard®, James Shepherd®, J WoutgLMng}Tudi

Nestendorp® Anton J. M. de Craen®, Brendan M. Buckley|, Jose M. Ordovas®, bnd
Ernst J. Schaefer! pn behalf of the Prospective Study of Pravastatin in the Elderly at Risk
(PROSPER) Investigators.

Percent LDL-C Response to Pravastatin by LDLR SNP Genotype

SNP Adjusted Mean Percent LDL-Cholesterol Reduction®  p?
N Men N Women
C44857T
oC 530 -355+1 534 ~35.8+ |
CT 343 ~36.8 = | 358 -36.7 = 1 0.08
T 67 -347 =1 66 —37.5% 1 0.03 €
A44964G
AA 523 ~36.1 = 1 543 359+ 1
AG 363 -359 % | 361 ~36.6 = | 0.75
GG 54 -34.8 + | 56 —36.4 % |
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Incidence of Coronary Heart Disease in
Type 2 Diabetic Men and Women

Impact of microvascular complications, treatment, and geographic location

ANGELO AVOGARD, g.iDl
CARLO GIORDA, MD™
Marina MAacGINI, PHD

Epoarpo ManNuccr, mp™
ROBERTO RASCHETTI, PUD

FrLavia LOMBARDO, PHD®

STEFANIA SPILA-ALEGIANI,

PHD

SALVATORE TURCO, MD~

Mario VELUSSI, MD

FiLE FERRANNINI, MD"

FOR THE IDMABETES AND INFORMATICS STUDY
GROUP, ASSOCIATION OF CLINICAL
DMIABETOLOGISTS, ISTITUTO SUPERIORE DI
SANITA

Age (10 years)

Duration (3 years)

Waist girth (5 cm)

A1C (20%)

OHA (vs diet)

Insulin (vs diet)
Cholesterol (40 mg/dl)
HDL Chol. (5 mg/dl)
Triglycerides (=150 mg/dl)
Lipid-lowering Tx

Blood pressure (=140/90)
Hypertension Tx
Microangiopathy

Center vs north

South vs north

HR [95% CI|
.14 [1.00-1.31]
.23 [1.08-1.41]

.06 [1.01-1.11]
.04 [0.99-1.09]
1.03 [0.96-1.08]
1.01 [0.97-1.05]

1.14 [1.04-1.24]
0.99 [0.91-1.08]

0.94 [0.69-1.28]
0.95 [0.67-1.35]

1.12 [0.74-1.69]
1.35 [0.89-2.06]

1.03 [0.96-1.12]
0.97 [0.87-1.08]

0.98 [0.94-1.02]
0.96 [0.92-1.00]

1.19 [0.94-1.50]
1.33 [1.05-1.68]

0.96 [0.68-1.35]
1.06 [0.80-1.39]

1.03 [0.80-1.33]
0.96 [0.74-1.25]

1.32 [1.06-1.65]
1.07 [0.86-1.34]

1.20 [0.96-1.49]
1.37 [1.10-1.71]

0.98 [0.70-1.38]
1.12 [0.80-1.56]

0.71 [0.55-0.91]
0.97 [0.77-1.23]

b

04 06 08 1 12 14 16 18 2 22

—— —— Men
—l— —— Women
——
._._
.._
-
R T—

Hazard Ratio (95% C.1.)

iabetes is estimated to be responsi-
ble for 5.2% of all deaths {1). Since
the Framingham Study (2), epide-
miology has consistently shown that dia-
betes confers an increased risk for
coronary heart disease (CHD) and cardiac
mortality {(3—6). Salient features of this
association are the following: 1) relative

Independent predictors of incident
CHD in diabetic men (black) and

women (red).

American
Diabetes
Assoclation.

Diabetes Care 30:1241-1247., 2007
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Impact of TG Levels on Relative Risk of CHD:
Framingham Heart Study

La dislipidemia aterogena
e un importante fattore di
rischio nelle donne

50 100 150 200 250 300 350 400
TG (mg/dL)

SNLEC

© 1999 Professional Postgraduate Services

\iccole e den A HDL Castelli, Can J Cardiol 1988

piccole e dense



il rischio cardiovascolare

HDL-C as a predictor of CHD risk.

(A) Data from a 6-year follow up of the PROCAM study showing
that the incidence of CHD decreases with

higher levels of HDL-C

(Assmann et al., 1996).

(B) Data from the Framingham study showing that high levels of
HDL-C reduce the risk of CHD at all levels of LDL-C
(Gordon et al., 1977).

HDL cholesterol >60 mg/dL counts as a “negative” risk factor; its
presence removes one risk factor from the total count.
(Adult Treatment Panel 1llI- ATP 11l Guidelines)

— Sottopopolazioni HDL

Bassi livelli di colesterolo HDL aumentano

Incidence of CHD (per 1000 in 6 years) I>

CHD Risk

.

:

40

20 A

o

<35 35-55 =55
(0.9) (0.9-1.42) (1.42)

HDL-C mg/dL {(mmaol/L)

4.0+
3.0
2.0-
1.0
25
45 (0.6)
: (1.2)
0-ld 17
0.0 100 160 220 8(522)( )
(2.6) (4.1) (5.7) HDL-C mg/dL

LDL-C mg/dL (mmoliL) {mmol/L)
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Influence of menopause and cholesteryl ester transfer protein (CETP) TaglB
polymorphism on lipid profile and HDL subpopulations distribution in women
| with and without type 2 diabetes 7.10q *

Giuseppina T. Russo®*, Kathleen V. Horvath®, Antonino Di Benedetto?,
Annalisa Giandalia®, Domenico Cucinotta?, Bela Asztalos®

* Department of Internal Medicine, University of Messina, Italy
B Lipid Merabolism Laboratory, JM-USDA-Human Nutrition Research Center on Aging at Tufts University, Boston, MA, USA

prep-1 =

Table 2. Plasma lipids, lipoprotein and apo-A-l-containing HDL subpopulations in CHD-free pre- and postmenopausal women with

and without type 2 diabetes.

Type 2 Diabetic women Control women

Pre- Post- Pre- Post-
menopause menopause menopause menopause

T-C (mg/dl) 189.0x 324 192.5+ 26.9 't\ 179.8 + 29.3 2039x247 1\
HDL-C (mg/dl) 459+ 138 486+134 1‘ 56.9+11.8 55.6+11.7 'T‘
LDL-C (mg/dl) 1271 £ 30.3 1\ 122.3 £ 246 116.3£27.4 134.2 £ 273 't\
VLDL-C (mg/dl) 28.0+20.3 't‘ 208+91 15.6 £5.3 194 £ 8.7 'T‘
Triglycerides (mg/dl) 140.1 + 101.5 1\ 1041 455 78.2x+26.5 96.8 £43.7 1\

Apo-A-I- containing HDL subpopulations

a-1 HDL (mg/dl) 18.2+82 202+£96 228+81 238+1038

a-2 HDL (mg/dl) 425110 40.3 £8.2 459+ 8.6 45194
a-3 HDL (mg/dl) 17.8+6.7 185+4.3 16.4 £3.6 16.3+39
Prea-1 HDL (mg/dl) 5734 53+34 69+25 6.6 4.1

P1

N5
0.0004
NS
<0.001
<0.001

0.02
NS
NS
N5

P2

0.04

0.01

0.04
<0.001
<0.001

0.01
0.01
NS
NS

Modified from Russo GT et al.*. Values are n, mean + 5D. T-C, total cholesterol; -C, total cholesterol; LDL-C, low- density lipoprotein cholesterol;
HDL-C, high-density lipoprotein cholesterol; VLDL, very low-density lipoprotein; NS, not significant. P1, pre-menopause diabetic vs controls; P2,

post-menopause diabetic vs controls.
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Hindawi Publizhing Corporation
International Journal of Endocrinology
Volume 2014. Article ID 607924, § pages
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Research Article
Markers of Systemic Inflammation and Apo-Al Containing HDL
Subpopulations in Women with and without Diabetes

Giuseppina T. Russo,' Annalisa Giandalia,' Elisabetta L. Romeo,' Angela Alibrandi,”
Katalin V. Horvath,® Bela F. Asztalos,” and Domenico Cucinotta'

! Department of Clinical and Experimental Medicine, University of Messina, Via C. Valeria, 98124 Messina, Italy

TaeLE 3: Univariate and multivariate regression analysis between hsCRP and IL-6 and metabolic, lipid, and Apo-Al containing HDL

subpopulations profile in total population. ' '
hsPCR IL-6
Univariate regression Multivariate regression Univariate regression Multivariate regression
E F E F B P E F

Anthropometric and metabolic parameters
Di-
2y Nelle donne con DM2, le sottopopolazioni HDL piu ateroprotettive si

"' associano a ridotti livelli di hsPCR e IL-6

Fasting BG 0.03 0.005 — — 0.01 0.009 0.011 0.02

Fasting insulin ~ 0.09 0.004 - — 0.04 0.009 - —
Lipid and Apo-Al containing HDL subpopulations profile

HDL-C —0.10 0,005 —0.05 0.002 —

— — — —0.03 3
0.04 — — -0.13 0.004

0.04 — — — — —
— — — — —0.06 0.009 —
— — — — 0.11 0.04 —
Pre-a-1 HDL ~ —0.39 0.007 —0.34 0.083 ~0.13 0.03 —

Wd. Waist C: waist circumference; BP: blood pressure; BG: blood glucose; Apo: apolipo
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ORIGINAL RESEARCH

Factors associated with adherence to oral

antihyperglycemic monotheérapy in patients
with type 2 diabetes

Results: Of the 133,449 eligible patients, the mean age was 61 years and 51% were men.
PDC: proportion of days covered with therapy after first prescription

100 . Mean PDC* PDC 280%* Mean PDC* PDC 280%*
90
80
70

60 -
50 -
40
30
20
10
0

< Age groups, male> Qe groups, fer;b

Figure 3 Adherence by age group and sex.
Note: “P<<0.0001 versus reference group (=65 years).
Abbreviation: PDC, proportion of days covered.

Percent




ORIGINAL ARTICLE

- N

D)
The Burden of Structured Self-Monitoring of Blood Glucose s
on Diabetes-Specific Quality of Life and Locus of Control
in Patients with Noninsulin-Treated Type 2 Diabetes:
The PRISMA Study DIABETES TECHNOLOGY & THERAPEUTICS

Volume 18, Number 7, 2016
Mary Ann Ligbert, Inc.
DOI: 10.1089/dia.2015.0358

Giuseppina T. Russo, MD, PhD, Marina Scavini, MD, PhD? Elena Acmet, MD, MBA;
Erminio Bonizzoni, PhD? Emanuele Bosi, MD?*® Francesco Giorgino, MD, PhD®
Antonio Tiengo, MD; and Domenico Cucinotta, MD'; on behalf of the PRISMA Study Group*

Factors independently associated with QOL measuresin T2DM subjects
participating to the PRISMA study

Impact Satisfaction Worry

Total glucose measureaments _i _L_ ki i
Diabetes duration L .
Age 1=
——
|
- .
—

Education (elementary vs
>alementary school) ]

Basalina diabetes treatmiant
(diet vs oral agents)

—H - B

F-}e-ru:lar (female vs mala)

Interventlon group (I5M vs AC) -

D || el
ki
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Differenze di genere nelle complicanze
microangiopatiche nel diabete di tipo 2
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0 = death, 1 = life in perfect health Huang S et al. Diabetes Care 2007
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Kunitoshi lseki’

Women live longer than men. Can this phenomenon be explained by
chronic kidney disease (CKD)? Gender differences in the prevalence and
incidence of CKD are discussed.

Kidney International (2008) 74, 415-417. doi:10,1038/ki.2008.261

600
a 500
7
w o
5 e 400
8 9
= O
Q 0
g o 300
£8
28
@ T~ 200
28
o }
O 100
0
18-29 30-39 40-49 50-59 60-69 70
Age (years)

Figure 1 | The cumulative incidence of ESRD per 100,000 screenees, shown by age at
screening in both men and women. Figure was created from database of ref. 2.



Distribuzione della popolazione divisa per SESSO in relazione alla presenza di MAU e di
| riduzione del GFR (%)

- T W
Maschi Femmine
11,0 11,2
B No MAU, GFR>60 M No MAU, GFR<=60 B No MAU, GFR>60 M No MAU, GFR<=60

" MAU, GFR>60 ® MAU, GFR<=60 = MAU, GFR>60 m MAU, GFR<=60

| dati raccolti nel corso della normale pratica clinica da sy

P . . . . . . . . doi: 10.1093/ndv/gfts06
251 Servizi di Diabetologia diffusi sull’intero territorio e
nazionale

Kidney dysfunction and related cardiovascular risk

415.346 soggetti con diagnosi di diabete di tipo 2 (DM?2) | factors among patients with type 2 diabetes
sono stati visti nel corso dell’anno 2009.

Salvatore De Cosmo', Maria Chiara Rossi’, Fabio Pellegrini’, Giuseppe Lucisano’, Simonetta Bacci',

Sandro Gentile’, Antonio Ceriello, Giuseppina Russo’, Antonio Nicolucc’, Carlo Giorda,

| dati raccolti mediante cartella clinica informatizzata e Francesca Viaze!, Roberto Pontzemlf and the AMD-Annas tudy Group

costituzione del File Dati AMD.
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Risk Factors for Renal Dysfunction in Type 2 Diabetes
U.K. Prospective Diabetes Study 74

Ravi Retnakaran, Carole A, Cull, Kerensa I. Thorne, Amanda I. Adler, and Rury R. Holman,
for the UKPDS Study Group
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TABLE 3

HRs derived from a stepwise proportional hazards regression models for albuminuria outcomes and renal insufficiency outcomes (n = 2,167)

Albuminuria Renal insufficiency
Creatinine clearance Doubling of
Microalbuminuria Macroalbuminuria <60 ml/min per 1.73 m> plasma creatinine
(N events = 7h6) (N events = 219) (N events = 584) (N events = 58)
Order Order Order Order
Variable entered HR (95% CI) P entered HR (95% CI) P entered HR (95% CI) P entered HR (95% CI) P
Age at diagnosis
= ears) — 101 (0071 06) 058 — 1020004112 059 — 2.15(1.98-2.34)  <0.0001 —  091(0.77-1.07) 025
— 1.18 (1.01-1.39) 0.041 | — | 1.47 (1.06-2.02) 0.020 — 0550 (0.424-0.715) <0.0001 —  0.87(051-1.48) 0.61
hnicit — = = — — — — — — — —
White Caucasian — 1 — — 1 — — 1 — — 1 —
Afro-Caribbean — 1.21 (0.89-1.65) 0.22 — 1.05 (0.59-1.86) 0.87 — 1.26 (0.91-1.76) 0.17 — 040 (0.10-1.68) 0.21
Indian Asian — 2.02(1.59-2.60)  <0.0001 — 2.07 (1.36-3.15) 0.00066  — 1.93 (1.38-2.72) 0.00015 — 1.51 (0.59-3.90)  0.39
Urinary albumin
(per 20 mg/1) 3 1.004 (1.002-1.007)  0.00066 1 1.009 (1.005-1.012) <0.0001 5 1.009 (1.002-1.015)  0.0075 — — —
Plasma creatinine
(per 10 pmolT) — — — 8 1.087 (1.005-1.175)  0.038 2 1.34 (1.28-1.40)  <0.0001 — — —
Smoking status (ever) 9 1.20 (1.01-1.42) 0.036 7 1.25 (1.03-1.52) 0.022 — — —
Waist (cm) 7 1.010 (1.004-1.016)  0.00042 4 1.016 (1.006-1.026)  0.0019 1 0.95 (0.94-0.96)  <0.0001 — — —
Height (cm) — — 3 1.05 (1.036-1.072) <0.0001 — — —
Systolic blood pressure
(per 10 mmHg) 1 1.15(1.11-1.20)  <0.0001 3 1.15 (1.07-1.24) 0.00019 4 1.107 (1.06-1.16) 0.000012 1 1.30 (1.23-1.57) <0.0001
ALC (%) 6 1.08 (1.03-1.12) 0.00031 6 1.10 (1.02-1.18) 0.011 — — — — — —
LDL cholesterol
(mmol/T) — — — 7 1.17 (1.02-1.33) 0.022 — — — — —
HDL cholesterol
(mmol/T) — — — — — — — — — 3 2.78 (1.01-7.68)  0.049
Plasma triglycerides
(mmol/T)* 2 1.09(1.04-1.14)  <0.0001 2 1.15(1.09-1.21)  <0.0001 — — — — — —
White cell count (10%T) b 1.06 (1.02-1.10) 0.0012 — — — — — — — —
Previous retinopathy 8 1.25 (1.05-1.49) 0.012 — — — 7 1.255 (1.020-1.544)  0.032 — — —
Previous sensory
neuropathy — — — — — — — — — 2 1.84 (1.03-3.30) 0.039
Previous CVD 4 1.46(1.23-1.73)  <0.0001 5 1.58 (1.16-2.15) 0.0041 — — — — — —

#Logy, transformed.

DIABETES, VOL, 55, JUMNE 2
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Predictors of chronic kidney disease in type 2
diabetes

A longitudinal study from the AMD Annals initiative

Salvatore De Cosmo (MD)®”, Francesca Viazzi (MD)®, Antonio Pacilli (MD)?, Carlo Giorda (MD)C,
Antonio Ceriello (MD)®, Sandro Gentile (MD)®, Giuseppina Russo (MD)!, Maria C. Rossi (MD)®,
Antonio Nicolucci (MD)", Pietro Guida (MSQ)", Roberto Pontremoli (MD, PhD)®,

and the AMD-Annals Study Group
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Male gender + (4= —t—
A TSI U t + Q L+
Known duration of disbetes 5-10 years -+ i j:
Known duration of diabetes >10 years -
BMI 27-30 Kg/m? I - —+ ——
BAMI =30 Kg/m? s e o | —f—
¢GFR (by 10) below 90 mL/min/1.73 m* - — + : —
HBALc = T4 -+ —+ e
Triglycerides 2150 mg/dl. e + e
HDL-C <40 mg/dL if male, <50 mg/dL if female = i e
LDL-C 2100 mgidL + + -+
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Retinopathy e -+ —t
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Treatment with librates — —t— —_——
Antibypertensive treatment | —f— e ——
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Figure 1. Multivariate relative risk ratios (RRRs) with their 95% confidence intervals (95% Cls) to develop estimated glomerular filtration rate <60 mL/min/1.73m*
(Alb—/eGFR+) =albuminuria (Alb+/eGFR—)=or bath (Alb+/eGFR+). Antidiabetic therapy was analyzed by using oral antidiabetic drugs as reference category.
Analysis performed by using a multinomial logistic regression model with the missing indicator method for each incomplete varable.

De Cosmo et al. Medicine (2016) 95:27 wwww.md-journal.com
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Research: Complications

The influence of sex on renal function decline in people
with Type 2 diabetes

A. de Hauteclocque', S. Ragot’, Y. Slaoui?, E. Gand®, A. Miot?, P. Sosner>:®, J.-M. Halimi’,
P. Zaoui®, V. Rigalleau®'®, R. Roussel'™'2-13:14 'p__J. Saulnier!, S. Hadjadj Samy'*'> for the
SURDIAGENE Study group

Men: OR 1.33 (1.01-1.04)
e 1 higher risk of steep decline

++++++

What's new?

0.9

= Male sex was an independent risk factor of steep eGFR
decline.

+ Estimated glomerular filtration rate trajectories were
significantly different according to sex.

0.8 « Survival without end-stage renal disease was higher in
2R : : ‘ ; ' y ; : ! women than in men.

0 10 20 30 40 50 60 70 80 90 100
Time (months)

Survival without end-stage renal disease

+ Male sex is suggested as an important independent
factor associated with renal function decline in Type 2

Mumber at risk diabetes.
Waomen 486 435 349 287 197 72
Men 660 592 463 355 226 24

FIGURE 2 Survival without end-stage renal disease according to sex.
The thick red line represents survival in women and the dotted blue line
survival in men.
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Gender differences in the association betwepn hyperuricemia and @ Cosshiatk
diabetic kidney disease in community elderly patients
Mei Guio 2 Tian-Yine Nin ? She-Ran 1i @ Xian-Wn Ye 2 Hone Fano ® Yan-Pine Zhan 2 Yone Gn 6%
Table 4
Adjusted odds ratios (ORs) of hyperuricemia for reduced renal function and albuminuria stratified by gender.
Variables Reduced renal function More Severe Declined GFR Albuminuria
(GFR < 60 ml/min/1.73 m?) (GFR < 45 ml/min/1.73 m?)
OR 95% Cl P value OR 95% Cl P value OR 95% Cl P value
Unadjusted
Gender (male vs female) 1.04 0.91-1.19 0.589 112 092-135 0.265 1.07 0.95-1.22 0273
Hyperuricemia (yes vs. no) 497 4.45-5.55 <0.001 953 7.81-11.63 <0.001 1.34 1.23-147 <0.001
Gender* Hyperuricemia 0334 0.047 =0.001
Model 1
Gender (male vs fernale) 1.01 0.87-1.17 0.887 1.08 089-1.32 0.437 1.07 0.94-1.22 0.300
Hyperuricemia (yes vs, no) 4,79 4.26-5.37 =0.001 8.57 6.99-10.49 =0.001 1.30 1.19-1.42 =0.001
Gender* Hyperuricemia 0.305 0.053 =0.001
Model 2
Gender (male vs female) 0.99 0.85-1.15 0.892 1.07 0.87-1.31 0.541 1.03 0.90-1.17 0.692
Hyperuricemia (yes vs. no) 4.73 4.20-5.32 =0.001 8.45 6.87-10.39 =0.001 1.22 1.12-1.34 =0.001
Gender* Hyperuricermia 0.189 0.075 =0.001
Model 1: adjusted for age.
Model 2: adjusted for age, duration of diabetes, BMI, triglyceride, LDL_C, HDL_C, hypertension (yes/no), HbAlc (=7.0% yes/no).
GFR, glomerular filtration rate; BMI, body mass index; LDL_C, low density lipid cholesterol; HDL_C, high density lipid cholesterol; HbA1c, hemoglobin Alc.
Table 5
Logistic analysis of reduced renal function and albuminuria associated with hyperuricemia by gender,
Independent Reduced renal function (GFR < 60 ml/min/1.73 m?) More Severe Declined GFR (GFR < 45 ml/min/1.73 m*) Albuminuria
variables Males Females Males Females Males Females
Odds Ratio P (dds Ratio P Odds Ratio P Odds Ratio (95% CI) P Odds P Odds P
(95% CI) value (95% C1) value (95% CI) value value Ratio value Ratio value
(95% C1) [95% C1)
Unadjusted 543 (4.71-6.25) =0.001 497 (4.45-5.55) =0.001 701 [5.56-8.482) =000 953 (7.81-11.63) <0,001 1.74 (1.55-1.96) =0.001 1.34 (123147 <(,001
Madel 1 529 (4.56-6.14) =0.001 4.78 (4.26-5.36) =0.001 6.31 [4.99-7.98) =0,001 8,57 (6.99-10.49) =0.001 1.69 {1.50-1.90} =0.001 1.31 (1.20-1.43) =0.001
Model 2 521 (4.47-6.07) =0.001 4.83 (4.29-545) =0.001 644 (5.04-821) =0.001 8.44 (6.85-1040) =0.001 1.67 (1.48-1.88) =0.001 1.23 [1.12-1.35) =0.001

Model 1: adjusted for age.

Model 2: adjusted for age, duration of diabetes, BMI, triglyceride, LDL_C, HDL_C, hypertension (yes/no), HbAlc (<7.0% yes/no).

GFR, glomerular filtration rate; BMI, body mass index; LDL_C, low density lipid cholesterol, HDL_C, high density lipid cholesterol; HbAlc, hemoglobin Alc.
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Plasma Triglycerides and HDL-C ~ Sueewer fusa.

Salvatore De Cosmo,’ Francesca Viazzi,’

Levels Predict the Development s
. . . . Carlo Giorda,” Domenico Cucinotta,’
Of Dlab et].C Kldney Dlsease Roberto Pontremoli,” Paola Fior;to,s and

in Subjects With Type 2 Diabetes: the AMD-Annals Study Group postprandial

The AMD Annals Initiative

Diabetes Care 2016;39:1-10 | DOI: 10.2337/dc16-1246
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Figure 1—A: DKD incidence according to baseline TG =150 mg/dL. B: DKDincidence according to
baseline HDL-C (<40 mg/dL in men; <<50 mg/dL in women).
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HDL SUBCLASSES AND THE COMMON CETP TAQIB VARIANT PREDICT THE
INCIDENCE OF MICROANGIOPATIC COMPLICATIONS IN TYPE 2 DIABETIC WOMEN:
A 9 YEARS FOLLOW-UP STUDY

Factors associated to incidence of diabetic kidney disease (DKD)
and diabetic retinopathy (DR)
FACTORS ASSOCIATED TO DKD INCIDENCE

Univariate regression analysis Stepwise regression analysis
B P Exp(B) 95.0% ClI B P Exp(B) 95.0% CI

0.108 0.011 1.114 1.025-1.210 0.102 0.02 1.107  1.016-1.207
LDL/HDL 0.457 0.048 1.579  0.999-2.495

HDL a-1 -0.099 0.042 0.906  0.824-0.996 - - - -
FACTORS ASSOCIATED TO DR INCIDENCE

Univariate regression analysis Stepwise regression analysis

B P Exp(B)  95.0% Cl B P Exp(B)  95.0% Cl

0.688 0.004 1.989 1.250-3.165 0.695 0.02  2.004 1.117-3.595

0.014 0021  1.04 1.002-1.026 0.009 0.033 1.009 1.001-1.017
HDL-C -0.079 0.011  0.924 0.869-0.982

HDL a-1 -0.203 0.006 0.817 0.707-0.944 - - - -
HDL a-3 0.267 0.003 1.306 1.093-1.562 0.294 0.009 1.345 1.076-1.683
HDL Pre -3 0.770  0.021 2.160 1.122-4.160 = = - =
HDL Pre-g2 -1.060 0.053 0.346  0.118-1.016 = - - -
« CETP B1B1 1.199 0.028 0.301 0.103-0.878

Only significant P values are shown. TG, triglycerides Russo GT, Cucinotta D, submitted
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Gender-dependent effect of ACE I/D and AGT M235T
polymorphisms on the progression of urinary albumin excretion in

Taiwanese with type 2 diabetes.

Tien KJ1, Hsiao JY, Hsu SC, Liang HT, Lin SR, Chen HC, Hsieh MC.

BACKGROUND:

We investigated the gender differences in the effect of ACE I/D and AGT M235T polymorphisms on the
prognosis of diabetic nephropathy (DN).

METHODS:

A total of 525 type 2 diabetics were enrolled to participate in this prospective observational

study. ACE and AGT gene polymorphisms were analyzed by polymerase chain reaction. The
progression of DN was defined as a shift to a higher stage of DN or a doubling of the baseline serum
creatinine level by the end of the study.

RESULTS:

The baseline biophysical parameters show no gender differences in progression and non-progression
of DN. The women who were ACE D allele carriers were found to be at an increased risk of DN
progression compared to those with Il genotypes (p = 0.024, OR 2.176). No such difference was seen in
male patients (p = 0.619, OR 0.833). After adjusting for confounding factors (age, SBP, DBP, BMI,
HbA1c, total cholesterol, TG, HDL-C, LDL-C, ACEIl, and ARB) in our multiple regression analysis, these
women were still found to be at increased risk of progressing to more severe DN (p = 0.008, OR 3.082)
but not the men (p = 0.183, OR 0.586). Neither the AGT TT genotype nor the T allele were associated
with the progression of DN in either sex after adjusting for confounding factors.

CONCLUSION:

Our follow-up study suggests that female diabetic carriers of the ACE D allele might be at an increased
risk of DN progression.
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Sex differences in the impact of diabetes ¢ {n chronic RESSO

Juan . Carrtm]‘z'*, Rence de Mutseﬂl*, Jonas Axe]smnl, Olaf M. Dekkcrs3'4, Kitty . Jagcr;: ,
Elisabeth W. B(}ESChOIEI’Iﬁ, Raymond T. Kreditt?, Friedo W. Dekker®

and for the NECOSAD Study Group

Methods. This study was a prospective observational
cohort study (NECOSAD) of incident dialysis patients
with 5 years of follow-up where we calculated male:female
odds ratios (OR) and relative risks of mortality (hazard
ratio, HR) for the presence of CVD risk factors at the start
of dialysis. We also examined the presence of interaction
between sex and CVD risk factors in their association with
mortality.

Results. In 1577 patients (61% men, 60+15 years), men
presented more CVD co-morbidity [OR: 1.88 (95% CI:
1.51, 2.35)] but less diabetes mellitus (OR: 0.70 [0.55,
0.89]) than women. Both sexes presented equal survival
[HR 0.98 (0.83, 1.16)]. Women with diabetes had a higher
mortality risk [HR 2.93 (2.27, 3.79)] than their male coun-
terparts [HR 1.99 (1.52, 2.59)], showing an interaction ef-
fect between sex and diabetes [relative excess risk due to
interaction 1.18 (0.37, 2.00)].

Table 3. All-cause and CVD mortality rates for men and women with and
without pre-existing diabetes in 5 years after the start of dialysis

Women Men
Variable MNon-diabetes Diabetes Non-diabetes Diabetes
N 457 162 765 193
Person-years (py) 1223.1 332.7 1926.5 4333
Deaths from all causes 134 105 259 95
Deaths from CVD* 62 50 127 49
Deaths from all 110 316 134 219
causes/ 1000 py
Deaths from 51 150 66 113

CVD/1000 py

DM, diabetes mellitus; non-DM, without diabetes mellitus; CVD, cardio-
vascular diseases.
“Fourteen causes of death were missing, six in men and eight in women.
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O Group AR __ND beao o W+
W-: Women without DM 457 134
M-: Men without DM 765 259
M+: Men with DM 193 a5
0~ W+ Women with DM 162 105
[ | I I T 1
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Fig. 1. Cumulative survival of women (W—) and men (M—) without
diabetes and men (M+) and women (W-+) with diabetes at baseline
during 5 years after the start of dialysis (log rank P < 0.001); AR,
number of patients at risk at the start of dialysis; ND, number of deaths
during follow-up.

Nephrol Dial Transplant (2011) 26: 270-276
doi: 10.1093/ndt/gfg386
Advance Access publication 9 July 2010
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Lipid and non-lipid cardiovascular risk factors in postmenopausal
type 2 diabetic women with and without coronary heart disease

G. T. Russo - A. Giandalia - E. L. Romeo -
M. Marotta - A. Alibrandi - C. De Francesco -
K. V. Horvath - B. Asztalos * D. Cucinotta

Table 3 Factors associated
with coronary heart disease
(CHD) in type 2 diabetic
women

Univariate associations

Multvariate associations

Only significant associations are

shown

tHey total homocysteine levels,
VCAM-1 soluble vascular cell

adhesion molecule-1, CVD
cardiovascular disease, SdLDL

small dense LDL, RLP-C
remnants-associated cholesterol

B P OR (95 % CI) B P OR (95 % CI)
Age 0.126 0001  1.134 (1.067-1.204)
Menopause 0.131 0.001  1.140 (1.063-1.223)
duration
Creatinine —0.038 0.001 0963 (0.941-0.985) =070 0.017 0.932 (0.880-0.987)
clearance
Hypertension 224 0,004 9395 (2.050-43.058)
Triglycerides 0.014 0.004  1.014 (1.004-1.023)
Creatinine 4.19 0006 65777 (3.420-1,264.983)
Insulin therapy 2.81 001 16.571 (1.975-139.059)
tHey 0.09 002 1.098 (1.017-1.186)
VCAM 0.002 0.02 1.002 (1.000-1.004)
Diabetes duration 0.055 0.04 1.056 (1.002-1.113)
CVD family 1.306  0.04 3.692 (1.052-12.957)
hristary
SdLDL 0.067 0.04 1.069 (1.003-1.139) 0.206 0,037 1.224 (1.012-1.492)
RLP-C 0.090 0.05 1.094 (0.998-1.199)
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Diabetic Neuropathy: A Position
Statement by the American
Diabetes Association

Diabetes Care 2017,40:136-154 | DOI: 10.2337/dc16-2042

neuropatia diabetica:
sofferenza dei nervi
periferici, danno assonale

Diabetic neuropathies are the most prevalent chronic complications of diabetes. This
heterogeneous group of conditions affects different parts of the nervous system and
presents with diverse clinical manifestations. The early recognition and appropriate man-
agement of neuropathy in the patient with diabetes is important for a number of reasaons:

1. Diabetic neuropathy is a diagnosis of exclusion. Nondiabetic neuropathies may
be present in patients with diabetes and may be treatable by specific measures.

2. A nurnber of treatment options exist for symptomatic diabetic neuropathy.

3. Up to 50% of diabetic peripheral neuropathies may be asymptomatic. If not
recognized and if preventive foot care is not implemented, patients are at risk
for injuries to their insensate feet.

4. Recognition and treatment of autonomic neuropathy may improve symptoms,
reduce sequelae, and improve guality of life.

Rodica Pop-Busui,® Andrew J.M. Boulton,’
Eva L. Feldman,” Vera Bril* Roy Freeman,”
Rayaz A. Malik,® Jay M. Sosenko,” and

Dan Ziegler®

Table 1—Classification for diabetic neuropathies
Duabetuc neuropathies

p all-fiber newropathy
. PI‘IITIEII|',' large-fiber neuropathy
* Mixed small- and large-fiber neuropathy {most commaon]
Autonomic
Cardiovascular
# Reduced HRV
» Resting tachycardia
» Orthostatic hypatension
= Sudden death (malignant arrhythmia)
Gastroimtestinal
» Diabetic gastroparesis (gastropathy)
= Diabetic enteropathy (diarrhea)
= Colonic hypomatility {constipation)
Urogenital
= Diabetic cystopathy (nevrogenic bladder)
= Erectile dysfunction
# Femnale sexual dysfunction
Sudomaotor dysfunction
= Distal hypohydrosisfanhidrosis,
= Gustatory sweating
Hypoglycemia unawareness
Abnormal puplllary function
B. Monaneuropathy (menoneuritis multiplex) (atypical forms)
Isolated cranial or peripheral nerve (e.g., CM Ill, ulnar, median, femoral, peroneal]
Maononeuwritis multiplex (if confluent may resemble polyneuropathy)
C. Radiculopathy or polyradiculopathy (atypical forms)
Radiculoplexus neurcpathy (ak.a. lumbosacral pelyradiculopathy, prosimal motor
amyotrophy)
Thoracic radiculopathy
Mondiabetic nevropathies camman in diabetes
Pressure palsies
Chronic inflammatory demyelinating polyneuropathy
Radiculoplexus neuropathy
Acute painful small-fiber neuropathies (treatment-induced)
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Prevalence of diabetic peripheral neuropathy and relation to

glycemic control therapies at baseline in the|BARI 2D cohort

Rodica Pop-Busui', Jiang LuZ, Neuza Lopes?, Teresa L. Z. Jones?, and BARI 2D

Investigators”

N=1173 subjects
(51%) with neuropathy

(MNSI score>2)

Score

500 {N=1141

400 4

300 9

200 4

100 4

2149%)

0

Michigan Neurapathy Sereening Instrument Clinical Score

|

L1

Score=2 (51%)

N=1173

4 5 i

]

Table 1
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Il sesso maschile e
un fattore di rischio
per Neuropatia

Association of the presence of neuropathy and baseline characteristics.
HbAlc=hemoglobin A 1C, BMI=body mass index; HDLc=high density lipoprotein, LDLc=low density

linoprotein

Characteristic Category N | Neuropathy % | p-value
Ape < 50 vears 195 35.4% <(.001
50-5% years 725 47 4%
60-6% years 8292 52.6%
= T vears 502 SR.0%
Sex Women fR2 46.2% 0.005
Men 1632 52.6%
Race/Ethnicity White non Hispanic 1518 50.9%% 0.026
Black non Hispanic 392 55.4%
Hispanic 293 47 4%
Others 11 40.5%

Distribution of MNSI clinical score in the BARI 2D cohort at baseline. Scores with 0.5
increments were rounded up to the next integer.
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amunity-Based Diabetic Population generale Inglesi:
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associato alla

. 1
CArROLINE A. ABB{}Tr._]PHD
Rayaz A. MaLK, PHD )
Ernvest RE. van Ross, FRCP

- 2
Jar KuLkarNL, FRCP

1
Anprew .M. BowLton, MD

neuropatia

large, community-hased survey of 9,710
predominantly type 2 diabetic parients
derived from general practice in north-
west Ex 1gland, the ]}11213112 wce of ar least

nM 11|‘|1'\'1r - I—]P{'II"'II'Q ag I—IP{'I TPI—]

70
60 - o No syrptoms o Mild symptems B Moderate symptoms = Severe symptoms — _Effl:f[ of sex
50 H A significantly greater proportion of
females (38% [2,732/7.212]) than males
%4[} T (31% [2,578/8,423]) reported painful
30 4 neuropathy symptoms (P << 0.0001), de-
spite fewer females than males having
20 clinical neuropathy (NDS =6) (19 vs.
10 H .{/-"'/” s 7. - 23%, P < 0.0001). PDN (NS5 =5 and
s i S NDS =3) was, similarly, more prevalent
0 —ra e in females than males (23 vs. 19%, respec-
tively, P << 0.0001). After adjustments for
Mo neurcpathy Mild nauropathy Moderala neurcpathy Savera nauropathy dge, diabetes I:L”'ﬂ'“l--':-l- and differences in
(NDSs2) (NDS 3=5) (MDE B-8) (NDS 9,10) clinical neuropathy, women still had a
n=8,033 n=4,203 n=2,700 =633 50% increased misk of painful symptoms
compared with men (O = 1.5 [Y5% CI
Figure 1—Percentage prevalence of neuropathic symptoms in 15,659 diabetic patients char- 1.4-1.6]. P < 0.0001).
acterized by their level of dinical neuropathy.



VN o S
IR PO
R BN S
RS Pt =
N i ’
SACADS
1
3
¥y ﬁ

ELSEVIER

Joumal of Diabetes and Its Complications 22 (2008) 8387

Gender differences 1 ‘ diabetic neuropathy

Melanie L. Aaberg®, Draion M. Burch, Zarinah R. Hud, Michael P. Zacharias

Age of Onset of Diabetic Neuropathy

Number of Subjects

20-30 31-40 41-50 51-60 61-70 71-80 81-90 >91
Age of Onset

O Males B Females

Fig. 1. Patients’ age at onset of diabetic neuropathy.

Diabetes

Complications

Mean age at DPN onset :

-in men: 63 years
-in women: 67 years

(P=0.006)
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Gender Differences in Diabetes-related Lower Extremity
Amputations
Monica E. Peek MD, MPH
50 -
160 - B Men O Women
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Non- Non- Hispanic Total Hispanic Non- African- Total
Hispanic  Hispanic Hispanic =~ American
White Black White

Fig. 1 A graph shows the differences in diabetes-related LEA
mcidence by race and gender. Men had a higher LEA incidence than
women (35 versus 28 LEAs per 100,000 diabetes patients), and the
gender differences persisted across racial/ethnic groups: 45 versus 19
LEAs among non-Hispanic white men and women, respectively; 134
versus 93 LEAs among African Americans; and 84 versus 45 LEAs
among Hispanic Americans (p < 0.05 for all groups).

Fig. 2 A graph shows the differences in age-adjusted mortality
associated with diabetes-related LEAs by race and gender. Women
had a higher mortality rate than men (37.7 versus 29.7 deaths per
1000 amputations), and gender differences were found among whites
(43.0 versus 31.5 deaths among women and men, respectively) and
Hispanics (25.9 versus 19.7) but not African Americans (38.5 versus
41.5).



Gender differences in diabetic Retinopathy

Of the 415 million people worldwide with diabetes in 2015, more than 93 million people
currently suffer some sort of eye damage from diabetes

*33% of subjects with diabetes will develop DR

*33% of subjects with DR will have impaired vision Diabetic retinopathy

Haemorrhages

Abnormal
growth of
blood
vessels

*DR is the leading cause of vision loss in working-age adults

Aneurysm

Hard
Exudates

“Cotton wool”
spots

Venous
beading

Hard
Exudates
“Cotton wool”
spots
Haemorrhages
Severe non-proliferative diabetic

= retinopathy with severe diabetic macular
More than Ome in thiree living with diabetes will develop diabetic retinopathy edema
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Risk Factors for Retinopathy and DME in
Type 2 Diabetes—Results from the German/

Austrian DPV Database

Hans-Peter Hammes'*, Reinhard Welp?, Hans-Peter Kempe?, Christian Wagner?,

Erhard Siegel®, Reinhard W. Holl®, DPV Initiative—German BMBF Competer

Diabetes Mellitus™
Design: Prospective study on >6000 T2DM
patients from 2000 to 2013

Objective: to explore modifiable and not
modifiable risk factors for RD

100 1 maculopathy
>
% 80
m -
e}
g proliferative
;s 60 - retinopathy
—
3 40 1
£ any
\% 20 retinopathy
Q

0 L] L L] L] L] L] L] L] L}
0 5 10 15 20 25 30 35 40

Duration of diabetes, years

Fig 1. Kaplan-Meier analysis relating time to retinopathy (any versus severe versus DME) to duration of diabetes (individual survival curves are
labeled).

Table 2. Multiple logistic regression analysl;, any retinopathy.

Variable OR
HER e 1,34
RR=140/80 mm Hg 1,15
BMI >35 kg/m® 1,1
Microalbuminuria 1,16

doi:10.1371/journal pone.(132492 t002

Table 3. Multiple regression analysis, severe retinopathy.

Variable OR
HbA,.>8% 1,21
BR=140/80 mm Hg 1,11
Microalbuminuria 1,2

doi:10.1371/journal pone. 0132492 1003

Table 4. Multiple regression analysis, macula edema.

Variable OR

HbA,>8% 1,57
RA=140/80 mm Hg 1,39
Microalbuminuria 1,31
Macroalbuminuria 2,77

doi:10.1371/journal pone (132492 1004

95% CI P
1,07-1,15 <0,0001
1,29-1,39 =0,0001
1,11-1,20 <0,0001
1,05-1,16 0,0005
1,11-1,20 <0,0001
95% CI P
1,137-1,279 <0,0001
1,043-1,179 0,001
1,14-1,271 <0,0001
95% ClI P
1,288-1,903 <0,0001
1,11-1,74 0,0041
1,089-1,582 0,0042
2,105-3,655 <0,0001

PLOS OMNE | DOL:10.1371/journal . pone.0132492  July 15, 2015
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Diabetic retinopathy at diagnosis of type 2 diabetes
in the UK: a database analysis DO 101007 00135015 2550

ARTICLE
K. Kostev - W. Rathmann

Diabetic retinopathy at diagnosis of type 2 diabetes

Table 1 Characteristics of patients with type 2 diabetes in general practices in the UK (Disease Analyzer Database) stratified by retinopathy status mn Scotland

Characteristic All No diabetic retinopathy Diabetic retinopathy OR" (95% CI)

H. C. Looker + S. 0. Nyangoma + D. Cromie - J. A. Olson + G. P. Leese -
Univariate Multivariate M. Black - J. Doig « N. Lee - R. S. Lindsay « J. A. McKnight - A. D. Morris
S. Philip + N, Sattar - S, H, Wild « H, M. Colhoun -

12,524 10,139 2,385 - - on behalf of the Scottish Diabetic Retinopathy Screening Collaborative
564 56.1 58.0 108 (0.99, 1.18) L1 (101, 1.22) and the Scortish Diabetes Research Network Epidemiology Group
Age (years) 65.3£13.1 65.1£13.2 66,3128 LOT (101, 101y k :
BMI (kg/m’)" 31.626.6 317466 31.4+6.6 091 (0.83, 1.01) 1.00(0.99, 1.01)
HbA, . (%) 791.9 78419 8.1£2.0 1.07 (104, 1.10) L12(1.02, 1.22)
HbA, . (mmol/mol)* 63.0 62.0 65.0 - - Table 4 Characteristics near to diagnosis of diabetes mellitus by subsequent retinopathy status
i d 2 2 2
Systolic B (mmHg) | 141.6=20.4 14132202 142.6220.7 103 (101, 1.06) 103 (101, 1.03) All (n=47,090)  No diabetic retinopathy  Diabetic retinopathy  OR for diabetic retinopathy vs p value
Diastolic BP (mmHg) 82.6=12.4 82.6+123 825127 .99 (0.96, 1.03) 1.02 (0.99, 1.06) (n=235.114) (n=8.400) no diabetic retinopathy (95% CI)
Antihypertensives (%) 70.7 69.6 758 1.34 (121, 1.49) 1.37(1.24, 1.52)
Male sex 26,341 (55.9%) 19,654 (56%) 5,103 (60.7%) I 1.19 (1.14, 1.25) =0.001
Data are mean=8D or proportion (%) - 61.3+12.4 60.4+12.0 60.6+12.1 T (000, 1.0a) o103
“ORs were computed using multiple logistic regression (dependent variable, retinapathy status) including all variables BMI (kg/m?) 32.0+£6.4 322464 317464 0.87 (0.82, 0.93) <0.001
P ORs for BMI are given for obese vs non-obese (BMI =30 kg/m’) HbA, (%) 8121 8.0+2.1 84+22 1.07 (1.06, 1.08) 0.001
“ORs for HbA, are given per 1% (11 mmolimol) HbA, . (mmal/mol) 65.0£23.1 63.9+23.1 683+24.2 1.06 (1.05, 1.08) =0.001
40Rs for blood pressureare efven per 10 unis Systolic BP (mmHg) 139.9-86.8 139.5+99.6 141.1424.1
s 10T blood pressure are grven per 1 ums Diastolic BP (mmHg) 80.9+12 80.9+12.2 B18+114 1.01 (0.98, 1.03) 0.572
©ATC: €03, CO7, CO8, C09 . . . A . . .
Higher socioeconomic status 21,308 (45.2%) 15,993 (45.5%) 3,704 (44.0%) 0.96 (0.91, 1.01) 0.122
Median time to screening (days) 315 (111-607) 305 (109-601) 353 (116-625) 112 (1.07-1.17) =0.001
Methods The Disease Analyzer Database (UK) assembles K i K
longitudinal data on diagnoses, prescriptions and laboratory Data are mean £ SD, median with IQR or frequency with percentage
values reported from 674 office-based physicians (97 ORs and p values were computed by multiple logistic regression with a model that included all variables

general practices). Patients with newly diagnosed type
2 diabetes (between 2005 and 2009) were identified and
the presence of retinopathy was defined based on the
International Classification of Diseases code (E11.3) or
on the original diagnosis text. The time period between
first diabetes diagnosis and first retinopathy diagnosis
was calculated. Logistic regression was used to examine
associations of potential risk factors with prevalent diabetic

ORs for continuous variables are per ten units except for: HbA ., which is given per 1% unit (11 mmol/mol); BMI, which is presented for obese vs
nen-obese; and time to screening, which is presented for screened after | year vs screened within 1 year

Methods We identified individuals diagnosed with type 2
diabetes mellitus in Scotland between January 2005 and
May 2008 using data from the national diabetes database.
We calculated the prevalence of retinopathy and ORs for
risk factors associated with retinopathy at first screening.

retinopathy. Results Of the 51,526 people with newly diagnosed type 2
Resulrs There were 12,524 patients with newly diagnosed diabetes mellitus identified, 91.4% had been screened by 31
type 2 diabetes mellitus in the general practices. The mean December 2010. The median time to first screening was

315 days (interquartile range [IQR] 111-607 days), but by
2008 the median was 83 days (IQR 51-135 days). The

prevalence at first screening of any retinopathy was 19.3%,
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Impact of diabetes-related gene polymorphisms on the clinical
characteristics of type 2 diabetes Chinese Han population

Jing Li'", Jiachen Wei?", Pengcheng Xu?, Mengdan Yan'#, Jingjie Li'*, Zhengshuai
Chen'“, Tianbo Jin'*

Table 3: The associations between genetic polymorphisms and clinical characteristics of T2D

HbAlc TG Cr Cys-c BMI
SNP genotype n = = = = =
mean+SD p mean+SD p mean + SD r mean +SD  p mean+SD p

rs2811893(MYSM1) TT 130 956+2.81 0083 253+220 0906 71.18+38.63 0.006° 0.87+0.26 0975 24.79+3.59 0.495

CT 148  9.15+1.98 2.51+£2.19 61.95+18.39 0.87+0.56 24.90+3.36

CcC 40  8.68x1.66 2.68+£237 1193189 0.86=0.17 25.524£3.24
rs13064954(Unknown) AA 4 1095203 0343 7359+£517 0.001° 66472170 0584 085£020 0615 25274394 0555

GG 257 922+£2.40 2.53£2.20 64.67x27.78 0.85+0.23 24 8243 52

AG 58  9.25+199 222+1.51 68.94+31.10 0.97+0.84 2535+3.06
rs17376456(KIAA0825) AA 280 935238 0.039° 256291 06 6556+£2967 088 087044 0526 24924349 0884

GA 39 853£1.78 236149 64 83+15.70 0.83+0.20 25.0043.44
1s7772697(Unknown) TT 223 9.18+£240 0455 261238 0584 658842990 0916 088048 0779 25254348 0.028"

CT 85 951+£226 239+183 64.48+25.11 0.85+0.19 24.0943.34

cC 11 885+1.23 2.08+0.90 63.29+18 46 0.83+0.30 24.69+2.28
rs3918227(NOS3) CA 49  896+1.74 0338 2.00+1.07 0117 63.85+18.03 0664 1.02+091 0.045 25.09+3.53 0.075

ccC 270 931+2.42 2.63£2.35 65.76+29.82 0.84+0.23 24.89+3 .43
rs4838605(ARHGAP22) TT 243 0344243 0216 2.66+236 0.041° 65.77+#2391 0.737 089046 0.168 2495£328 0.777

TC 76 897£1.97 213156 64.31+39 42 0.81+0.25 24 82+3 .92
rs6214(IGF1) TT 72 10.10£334 0.006° 251236 0155 61031520 0319 085£027 0571 2510+3.43 0803

CcC 105 8.98x1.86 222160 66.37+26.35 0.90+0.63 24.76+3.51

TC 142 9.03£1.91 2782 .48 66.90+34.05 0.85+0.26 24 96+3 .41

HbA1C = glycosylated hemoglobin Alc; TG = triglycenide; Cr = creatinine; Cys-c = cystatin C; BMI = body mass index;
OR. = odds ratio: 95%CI = 95 % confidence interval;

‘p < 0.05 indicates statistical significance.
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Conclusioni

v' Un approccio personalizzato al diabete e raccomandato dalle linee guida

sia in termini di efficacia che di sicurezza.

v Il genere condiziona la prevalenza, I'impatto e la risposta al trattamento
dei principali fattori di rischio per le complicanze micro- e

macroangiopatiche.

v' Le crescenti evidenze sulle interazioni gene-gender e gene-drugs

lasciano ipotizzare una loro futura applicazione nella pratica clinica.

v L’integrazione delle informazioni personali, fenotipiche e genetiche
consentira di fare le scelte piu appropriate per il singolo individuo con
diabete, consentendo di passare da una diabetologia “personalizzata”

ad una diabetologia di “precisione”.
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ILLUSTRATION BY GREG CLARKE

Time for one-person trials

Precision medicine requires a different type of clinical trial that focuses on
individual, not average, responses to therapy, says Nicholas J. Schork.

very day, millions of people are taking US$215-million national Precision Medicine may prescribe one drug for hypertensmn and
medications that will not help them. Inmanvv. ThlS includes, zmongotherlhmgs. | monitor its effect ona pemns blood pres-
. PPN
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mdmdml vanabllltylnto account is driving known as N-of- 1 t i the same way) will ofier mfnrnmmn about
huge interest in ‘precision’ medicine. In Janu- part of the mix. Physicians have long done how to better treat subsets of the population
ary, US President Barack Obama announced a these in an ad hoc way. For instance, a doctor oreven the population at large.

30 APRIL 2015 | VOL 520 | NATURE | 609

© 2015 Macmillan Publishers Limited. All rights reserved




