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ORIGINAL ARTICLE

Ticagrelor or Prasugre! in Patients
with Acute Coronary Smdromes

chipke. F.J_ Neumann, M. Menichell, K. Mayez | Bemnlochner, | Wohrie,
schardt, C Licbetrau, B. Witzenbichler, D. Antomsucc, 1. Akin, L Bott-Flogel
Fscher U Landmesser, HA. Katus, D. Sbbing M. Seyfarth, M_ Janisch,
Bor- ompagre, R. Hilz, W. Rottbauer, R. Olropek, H. Molimann,
W H:-:hh:)lzer A Migliorini, S. Cassese, P. Molla, E. Xhepa, S. Kufner,

A Swehle S Leggewie A, Alali, G. Ndrepepa, H. Schiohlen, D). Angiclllo,
CW._Hamm_A. Hapfelmeier, R. Tolg, D. Trenk, H. Schunkert, K.-L Laugwitz,
and A. Kastrati, for the ISAR-REACT 5 Tral Investigators®

ARSTRACT

SACKCIOUNTD

The nd e mesits of ticagrelor as compared with prasegrd in pacents with acare
coronary syndromes for whom invasive evaloacon s planned are oncertain.

METHODS
In this mw’ocenter, mndomized, cpen-habel wial, we mndomly assgnad patencs
who prsenged with acae coronary syndromes and for whom iowasive evalaarion was
planned © moove dther dagrelor or prasagre. The pomary end pane was the comr
posie of death, myocandial infarcdon, or soroke 2 1 yeaz A major secondary end poine
[the safery end point) was Beeding.

BESULTS
A ol of 8¢ pacents anderwent andomizacion. A prmary-end point ovent ocoured
n 184 of 2012 padiemes (9.3%) in the eagrelor groep and in 157 of 2006 patencs
E9%) = Se pramprd grogp (hazand mrio, 1.3 9% coafidsce musval (K] 1.09
m 170 P=0.00€). The mspectve incidences of the 'adwidm! components of the
primary end point in the dagrdor group and dhe prasagre proup wese as follows:
demch, 45% and % Mk myccardial infarcrion, 4 8% aad ¥ 0% and sooke 1.1% and
1% D i or peobable stent chrombosis cocurned = 1% of patienss assigned
caagreor and 1.0% of padens asdgned w pamgnd, md defmiz stent chrombaosis
occursed @ 1. %% and 0.6%, mespecively. Major bleeding (s defined by the Elead-
mg Academic Ressearch Consortiam scale) was cbsesved in 5.4% of padents in the

ocagrdor group and in 4 8% of patients in the praseged group (hazard made, 1.12;
95% CL 083 w 1.51; P=0.46)

CONCLUTIONS
Ammg panens who presemed with ame coronary syndromes with or withom
STsegmens devarion, the mcidence of death, myocardial mfarcdon, or stroke was
signi Scandy lower among thase who receved prasaged chan among those who =
ceved ocagrelor, and the inddence of make Hesding was nox sgnificandy different
hermmer rhe raem e (Roanded by thes Geerman Camese S Cardvwaenlsr R reh
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE Sindrome coronario agudo

4018 randomizados

Ticagrelor or Prasugrel in Patients
with Acute Coronary Syndromes

S. Schiipke, F.-J. Neumann, M. Menichelli, K. Mayer, |. Bernlochner, J. Wéhrle,
G. Richardt, C. Liebetrau, B. Witzenbichler, D. Antoniucci, I. Akin, L. Bott-Fligel,
M. Fischer, U. Landmesser, H.A. Katus, D. Sibbing, M. Seyfarth, M. Janisch, 2012 ticagrelor 2006 prasugrel

D. Boncompagni, R. Hilz, W. Rottbauer, R. Okrojek, H. M&lImann,

W. Hochholzer, A. Migliorini, S. Cassese, P. Mollo, E. Xhepa, S. Kufner, 180mg carga 6Omg carga pre-
A. Strehle, S. Leggewie, A. Allali, G. Ndrepepa, H. Schiihlen, D.J. Angiolillo, pre-cateterismo  cateterismo en IAMEST
C.W. Hamm, A. Hapfelmeier, R. Télg, D. Trenk, H. Schunkert, K.-L. Laugwitz, + 90mg/12h y post en resto
and A. Kastrati, for the ISAR-REACT 5 Trial Investigators* + 10mg/24h

« Ensayo clinico fase 4 multicéntrico, randomizado y abierto

« Comparar la eficacia y la seguridad del tratamiento con ticagrelor vs prasugrel en pacientes
con sindrome coronario agudo (IAMEST, IAMSEST, Al) que iban a ser sometidos a cateterismo.
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 End point primario: muerte + IAM + ictus en el primer ano

« End point secundario: sangrado en un afo (tipo 3, 4 o 5 BARC); muerte o
infarto o ictus en el primer ano; trombosis del stent en el primer ano

Resultados

Hazard ratio (95%
IC)

Ticagrelor Prasugrel
(2012) (2006)

End point primario
Muerte

Infarto

Ictus

Trombosis stent

Sangrado BARC 3, 4
05

184 (9,3%)

90 (4,5%)

96 (4,8%)

22 (11%)

26 (1,3%)

95/1989 (5,4%)

137 (6,9%)

73 (3,7%)

60 (3,0%)

19 (1,0%)

20 (1,0%)

80/1773 (4,8%)

1,3 (1,09-1,70)

1,23 (0,91-1,68)

1,63 (1,18-2,25)

1,17 (0,63-2,15)

1,30 (0,72-2,33)

1,12 (0,83-1,51)

0,006

P=0,46
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100-
1049 Hazard ratio, 1.36 (95% Cl, 1.09-1.70) Ticagrelor
90— 34 P=0.006
2]
— 804
£ 7
§ 704 66— Prasugrel
5—.
60—
£ 504 -
- 3
£ 40 2+
2 304 '
g 0 I | | 1 I I 1
v 20 0 2 - 6 8 10 12
10
0 I 1 1 1 I 1
0 2 K - 8 10 12
Months since Randomization
No. at Risk
Ticagrelor 2012 1877 1857 1835 1815 1801 1722
Prasugrel 2006 1892 1877 1862 1839 1829 1803

Figure 2. Cumulative Incidence of the Primary End Point at 1 Year.

08 10-
Hazard ratio, 1.12 (55% C1, 0.83-1.51)
30+ :‘ P=0.46
— 304 7
& 74
§ 70+ & Ticagrelor
60 3]
% 4 Prasugrel
= 50 -
o 3
£ 40- 2
3 30— !
§ 0 T T T T T 1
O 204 0 2 4 3 3 10 12
104
'_— pf—
0 1 1 1 1 1
0 - 6 & 10 12
Months since Randomization
No. at Risk
Tlcagrelor 1985 1441 1399 1356 1319 1296 1266
Prasugrel 1773 1465 1427 1357 1357 1333 1307
Figure 3. Cumulative Incidence of the Safety End Point at 1 Year.

Conclusiones

* La incidencia del end point combinado de muerte + |IAM + ictus fue significativamente
menor en los pacientes tratados con prasugrel respecto a los tratados con ticagrelor.

* La incidencia de sangrado mayor fue similar en ambos grupos.
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ORIGINAL ARTICLE

Ticagrelor with or without Aspirin
m High-Risk Patients after PCI

R Mehran, U. Babee, S.K. Sharma, D). Cohen, D) Angiolillo, C. Briguori,
LY. Ga 7. Colller, G. Dangas, D. Dudek V. D2aviic ). Escaned, R. Gil P. Gurbel
CW._Hamm, 7. Henry, K Huber A. Kastrati, U. iGud B Kormowsle, M. Krnucoff,

V. Kenadan, 5.0. Max, SR. Mehta, D. Moltermo, EM. Ohman, K. Oldroyd,

G. Sardella, S. Sartori, R. Shiofmitz, P.G. Steg, G Weisz, B Witzenbichler,

Y. Han, 5. Pocock, and CM. Gibson

ARSTRACT

SACKCIOUND

Monocherapy with 2 P2Y_, inhibitor after 2 minimem period of doal andplirelex

thempy s an emerging approach o redoce the sk of bleeding after percoancons o=

coronary mussvencon (PCI).

METHODS
hah&e—&ndmdmammcdnbcdfu:ofcqﬁamzmmdmda
ccagreor plas aspirin with regand o dinically relerans bleeding among patiencs
who wese ax high risk for bleeding or an ischemic ewene and had andergone PCL
Afeer ? months of treammens with deagrelor plos aspirs, pagienes who had nor had
2 maor bleeding evem or ischemic event concnoed  wke dcagrdor and were
mndomly assgned to receive aspirin or placebo for 1 year. The primary end point
was Beedng Academic Research Consordom (BARD) oype 2 %, or S bleeding. We
also evaleaed the composise end point of deach from 2oy canse, nonfaral myocar
dial mscmion, or nonfaral stroke, using 2 noninfecsorty hypothesis with an ab-
sclare margm of 1.6 percentage poines.

BESULTS

We mmolled 9006 patiems, and 7119 anderwene randomizadon after ¥ months.
fermeen randomizarion and 1 year, the incdence of Se primary end point was
40% among patiens randomly assigned © meceve ocagreor plas placebo and
7.F: among patients assigned o receive tcagreor ples aspinin (hazard mdo, 0.56;
5% confidence maerval [CI, 0.45 o 068 Pc0.001). The differmce in risk berween
the grups was similar for BARC rype ¥ or 5 Heading (incdence, 1.0% among
patienss receving tcagrelor plas placebo and 2.0°% among patients receiving tice-
grédor plas aspinin; hazand rada, 0.49; 99% C1, 0.3 o 074). The madence of death
from 2oy camse, nonfa! myocandial infarcdon, or acefaral stroke was 3.9% in
boch growps (difference, ~0.06 percenmge poings; 95% CL ~0.97 w (0LE4; hazard
moe, 095 955% CL 0.7 w 1.25; P<0.001 for noninfenoniny).

CONCLUTIOMNS

Ammg high-risk padens who underwent PCI and completed ¥ months of doal
e ban o e ey picrmeyrml e e gk ety s e Y w ] wrrrh 3 leparer Tt e o

The suthory full samex, scademic de
sod afFilatiors s hated n the
A Addrem mpree requests 3o De.

2t the icabe School of Medicine
=t Mourt Seal 1 Gextav L Levy Place,
Bex 1000, Now York NY 0009 or ot
ra sra Tehrae@mourtural org.

Drx. Mchras snd Seber contributed
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| ORIGINAL ARTICLE ‘

7119 ticagrelor + AAS

Ticagrelor with or without Aspirin 3 meses
in High-Risk Patients after PCI
R. Mehran, U. Baber, S.K. Sharma, D.J. Cohen, D.J. Angiolillo, C. Briguori, 3555 ticagrelor 3564 ticagrelor
J.Y. Cha, T. Collier, G. Dangas, D. Dudek, V. DZavik, J. Escaned, R. Gil, P. Gurbel, + placebo + AAS

CW. Hamm, T. Henry, K. Huber, A. Kastrati, U. Kaul, R. Kornowski, M. Krucoff,
V. Kunadian, S.0. Marx, S.R. Mehta, D. Moliterno, E.M. Ohman, K. Oldroyd,
G. Sardella, S. Sartori, R. Shlofmitz, P.G. Steg, G. Weisz, B. Witzenbichler,

Y. Han, S. Pocock, and C.M. Gibson

Ensayo clinico controlado, randomizado

Pacientes en tratamiento con doble antiagregacion (AAS + ticagrelor) tras un
cateterismo (no IAMEST ni anticoagulacion) con al menos una caracteristica clinica
y angiografica de riesgo elevado de eventos trombdticos o de sangrado.

End point primario: sangrado en el primer afio
End point secundarios: muerte, infarto o ictus en el primer afo.
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100+ 10 : 100+ 10—
Hazard ratio, 0.56 (95% Cl, 0.45-0.68) Hazard ratio, 0.99 (95% ClI, 0.78—1.25)
P<0.001 — e T '

—_— | 8-

& 80+ s Ticagrelor plus aspirin §— 80

8 6— 4 6

S = 60—

E) .. 4 2 4-| Ticagrelor plus placebo

® S a0~

2 40 - 2-

3 Ticagrelor plus placebo - Ticagrelor plus aspirin

B 0

E — 20— 1 T T 1

s 204 T T T 1 v 0 3 6 9 12

v 0 3 6 9 12

T T T 1
o_—¢]= T T | 0 3 6 9 12
0 3 6 95 12
Months since Randomization
Months since Randomization
) No. at Risk
No. at Risk Ticagrelor plus aspirin 3515 3466 3415 3361 3320
Ticagrelor plus aspirin 3564 3454 3357 3277 3213 Ticagrelor plus placebo 3524 3457 3412 3365 3330
Ticagrelor plus placebo 3555 3474 3424 3366 3321
Figure 3. Kaplan—Meier Estimates of the Incidence of Death from Any Cause,

Figure 2. Kaplan—Meier Estimates of the Incidence of BARC Type 2, 3, Nonfatal Myocardial Infarction, or Nonfatal Stroke 1 Year after Randomization
or 5 Bleeding 1 Year after Randomization (Intention-to-Treat Population). (Per-Protocol Population).

* Lariesgo de sagrado mayor fue mayor en el grupo de ticagrelor + AAS respecto al grupo
de ticagrelor + placebo, sin aumento de tasas de muerte, infarto, ictus o trombosis del

stent.

« Ticagrelor en monoterapia puede ser una estrategia util de antiagregacion para disminuir la
tasa de sangrados, manteniendo el beneficio isquémico en pacientes que se hayan
sometido a ateterismo con alto riesgo de isquemia y sangrado.
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ORIGINAL ARTICLE

Ticagrelor in Patients with Stable Coronary
Disease and Diabetes

P.G.Steg DL Bhat T.Simon, K. Fox, S.R. Mehta, RA. Harrington, C. Held,
M. Andersson. A Himmelmann W. Ridderstrdle M. LeonssonZ achrisson,
Y. Liu, G Opolsie. D Zateyshchikow, ). Ge, J.C Nicolau, R. Corbaldn, | H Comel
P. Widmslg. and LA Lester for the THEMIS Steering Committee and Investigators®

ARSTRACT

BACKGIOUND
Patieres with scable comonary amery disease and diabeses mellicas who have nox
had 2 myocandid 'afamrion or sroke are ar high risk for cardovascalar erencs.
Whether addng ocagedor m aspirm improves omroemnes in this popaladon =
anclear.

METHODS

In chis mndomized double-bind mial, we assigned patents who were S0 years of
age or older and who had sable cormnary amery disease and ype 2 diaberes met
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Ensayo clinico controlado, randomizado, doble ciego

Pacientes con diabetes y enfermedad coronaria estable (stent, estenosis en
coronariografia 50%, bypass), sin historia de infarto o ictus.

AAS + placebo vs AAS + ticagrelor
End point primario eficacia: muerte, infarto o ictus en el primer afo
End point primario seguridad: sangrado mayor.
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Figure 1. Kaplan—Meier Analysis of the Primary Composite Efficacy Outcome.

Figure 2. Kaplan—Meier Analysis of the Primary Safety Outcome.

* Menor riesgo de infarto (HR 0,71-0,98) e ictus (HR 0,64-0,99) en el grupo con
AAS+tiagrelor vs AAS+placebo, sin diferencias de mortalidad. NNT=138

« Mayor riesgo de sangrado mayor (incluyendo hemorragia intracraneal) en el
grupo con AAS+ticagrelor vs AAS+placebo (HR 1,82-2,94). NNH=93

« La doble antiagregacion con ticagrelor no presenta una ratio riesgo-beneficio
favorable en |la poblacion de este estudio.
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ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium—glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS
In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class II, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS
Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
329 patients (13.9%), respectively, died from any cause (hazard ratio, 0.83; 95% CI,
0.71 to 0.97). Findings in patients with diabetes were similar to those in patients
without diabetes. The frequency of adverse events related to volume depletion, renal
dysfunction, and hypoglycemia did not differ between treatment groups.

CONCLUSIONS
Among patients with heart failure and a reduced ejection fraction, the risk of wors-
ening heart failure or death from cardiovascular causes was lower among those who
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ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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METHODS
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New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
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the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
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BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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Secondary outcomes
Cardiovascular death or heart-failure hospitalization — no. (%)

Total no. of hospitalizations for heart failure and cardiovascular

deathsi

Change in KCCQ total symptom score at 8 mof

Worsening renal function — no. (%)9

Death from any cause — no. (%)

s B

382 (16.1)
567

6.1+18.6
28 (1.2)
276 (11.6)

495 (20.9)
742

3.3+x19.2

39 (1.6)
329 (13.9)

0.75 (0.65 to 0.85) <0.001
0.75 (0.65 to 0.88) <0.001

1.18 (1.11 to 1.26) <0.001
0.71 (0.44 to 1.16) NA
0.83 (0.71 to 0.97) NA
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ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class II, I11, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class II, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS

Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients wit!
New York Heart Association class II, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

SULTS
Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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Dapagliflozin in Patients with Heart Failure
and Reduced Ejection Fraction

JJ.V. McMurray, S.D. Solomon, S.E. Inzucchi, L. Kaber, M.N. Kosiborod,
F.A. Martinez, P. Ponikowski, M.S. Sabatine, |.S. Anand, J. B&lohlavek, M. Bshm,
C.-E. Chiang, V.K. Chopra, R.A. de Boer, A.S. Desai, M. Diez, ). Drozdz, A. Dukat,
J. Ge, J.G. Howlett, T. Katova, M. Kitakaze, C.E.A. Ljungman, B. Merkely, J.C. Nicolau,

E. O’Meara, M.C. Petrie, P.N. Vinh, M. Schou, S. Tereshchenko, S. Verma,

C. Held, D.L. DeMets, K.F. Docherty, P.S. Jhund, O. Bengtsson, M. Sjéstrand,
and A.-M. Langkilde, for the DAPA-HF Trial Committees and Investigators*

ABSTRACT

BACKGROUND

In patients with type 2 diabetes, inhibitors of sodium-glucose cotransporter 2 (SGLT2)
reduce the risk of a first hospitalization for heart failure, possibly through glucose-
independent mechanisms. More data are needed regarding the effects of SGLT2 in-
hibitors in patients with established heart failure and a reduced ejection fraction,
regardless of the presence or absence of type 2 diabetes.

METHODS

In this phase 3, placebo-controlled trial, we randomly assigned 4744 patients with
New York Heart Association class I, III, or IV heart failure and an ejection fraction
of 40% or less to receive either dapagliflozin (at a dose of 10 mg once daily) or pla-
cebo, in addition to recommended therapy. The primary outcome was a composite
of worsening heart failure (hospitalization or an urgent visit resulting in intravenous
therapy for heart failure) or cardiovascular death.

RESULTS
Over a median of 18.2 months, the primary outcome occurred in 386 of 2373 pa-
tients (16.3%) in the dapagliflozin group and in 502 of 2371 patients (21.2%) in
the placebo group (hazard ratio, 0.74; 95% confidence interval [CI], 0.65 to 0.85;
P<0.001). A first worsening heart failure event occurred in 237 patients (10.0%) in
the dapagliflozin group and in 326 patients (13.7%) in the placebo group (hazard
ratio, 0.70; 95% CI, 0.59 to 0.83). Death from cardiovascular causes occurred in
227 patients (9.6%) in the dapagliflozin group and in 273 patients (11.5%) in the
placebo group (hazard ratio, 0.82; 95% CI, 0.69 to 0.98); 276 patients (11.6%) and
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SGLT2 inhibitors for the prevention of kidney failure in
patients with type 2 diabetes: a systematic review and
meta-analysis

Brendon L Neuen, Tamara Young, Hiddo | L Heerspink, Bruce Neal, Vlado Perkovic, Laurent Billot, Kenneth W Mahaffey, David M Charytan,
David C Wheeler, Clare Arnott, Severine Bompoint, Adeera Levin, Meg J Jardine

Summary

Background The effects of sodium-glucose co-transporter-2 (SGLT2) inhibitors on kidney failure, particularly the need
for dialysis or transplantation or death due to kidney disease, is uncertain. Additionally, previous studies have been
underpowered to robustly assess heterogeneity of effects on kidney outcomes by different levels of estimated
glomerular filtration rate (eGFR) and albuminuria. We aimed to do a systematic review and meta-analysis to assess
the effects of SGLT2 inhibitors on major kidney outcomes in patients with type 2 diabetes and to determine the
consistency of effect size across trials and different levels of eGFR and albuminuria.

Methods We did a systematic review and meta-analysis of randomised, controlled, cardiovascular or kidney outcome
trials of SGLT2 inhibitors that reported effects on major kidney outcomes in people with type 2 diabetes. We searched
MEDLINE and Embase from database inception to June 14, 2019, to identify eligible trials. The primary outcome was
a composite of dialysis, transplantation, or death due to kidney disease. We used random-effects models to obtain
summary relative risks (RRs) with 95% CIs and random-effects meta-regression to explore effect modification by
subgroups of baseline eGFR, albuminuria, and use of renin-angiotensin system (RAS) blockade. This review is
registered with PROSPERO (CRD42019131774).

Findings From 2085 records identified, four studies met our inclusion criteria, assessing three SGLT2 inhibitors:
empagliflozin (EMPA-REG OUTCOME), canagliflozin (CANVAS Program and CREDENCE), and dapaglifiozin
(DECLARE-TIMI 58). From a total of 38723 participants, 252 required dialysis or transplantation or died of kidney
disease, 335 developed end-stage kidney disease, and 943 had acute kidney injury. SGLT2 inhibitors substantially
reduced the risk of dialysis, transplantation, or death due to kidney disease (RR 0-67, 95% CI 0-52-0-86, p=0-0019),
an effect consistent across studies (12=0%, Py..copenciy=0+53). SGLT2 inhibitors also reduced end-stage kidney disease
(0-65, 0-53-0-81, p<0-0001), and acute kidney injury (0-75, 0-66-0-85, p<0-0001), with consistent benefits across
studies. Although we identified some evidence that the proportional effect of SGLT2 inhibitors might attenuate with
declining kidney function (p,,.,.=0-073), there was clear, separate evidence of benefit for all eGFR subgroups, including
for participants with a baseline eGFR 30-45 mL/min per 1-73 m2 (RR 0-70, 95% CI 0-54-0-91, p=0-0080).
Renoprotection was also consistent across studies irrespective of baseline albuminuria (p,,,,=0-66) and use of RAS
blockade (p,....yenciy=0-31).

Interpretation SGLT2 inhibitors reduced the risk of dialysis, transplantation, or death due to kidney disease
in individuals with type 2 diabetes and provided protection against acute kidney injury. These data provide substantive
evidence supporting the use of SGLT2 inhibitors to prevent major kidney outcomes in people with type 2 diabetes.

Funding None.
Copyright © 2019 Elsevier Ltd. All rights reserved.

Introduction Treatment with angiotensin-converting enzyme (ACE)
About 2-6 million people are estimated to have received inhibitors or angiotensin receptor blockers (ARBs) has
dialysis or undergone kidney transplantation for kidney been shown to prevent major adverse kidney outcomes
failure in 2010, and this number is projected to more in people with diabetes, and these drugs are
than double by 2030.' In many countries, more than half recommended by clinical practice guidelines for the
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Summary

Background The effects of sodium-glucose porter-2 (SGLT2) inhibitors on kidney failure, particularly the need
for dialysis or transplantation or death due to kidney disease, is uncertain. Additionally, previous studies have been
underpowered to robustly assess heterogeneity of effects on kidney outcomes by different levels of estimated
glomerular filtration rate (¢éGFR) and albuminuria. We aimed to do a systematic review and meta-analysis to assess
the effects of SGLT2 inhibitors on major kidney outcomes in patients with type 2 diabetes and to determine the
consistency of effect size across trials and different levels of eGFR and albuminuria.

Methods We did a systematic review and met: lysis of randomised, c lled, cardiovascular or kidney outcome

trials of SGLT2 inhibitors that reported effects on major kidney outcomes in people with type 2 diabetes. We searched
MEDLINE and Embase from database inception to June 14, 2019, to identify eligible trials. The primary outcome was

a composite of dialysis, pl ion, or death due to kidney disease. We used random-effects models to obtain
summary relative risks (RRs) with 95% Cls and rand ffects meta-regression to explore effect modification by
bgr of baseline eGFR, albuminuria, and use of renin-angi in system (RAS) blockade. This review is

registered with PROSPERO (CRD42019131774).

Findings From 2085 records identified, four studies met our inclusion criteria, assessing three SGIT2 inhibitors:
empaglifiozin (EMPA-REG OUTCOME), canagliflozin (CANVAS Program and CREDENCE), and dapagliflozin
(DECLARE-TIMI 58). From a total of 38723 participants, 252 required dialysis or transplantation or died of kidne;
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reduced the risk of dialysis, transplantation, or death due to kidney disease (RR 0-67, 95% CI 0-52-0-86, p=0-0019),
an effect consistent across studies (12=0%, Py.copis=0+53). SGLT2 inhibi also reduced end-stage kidney disease
(0-65, 0-53-0-81, p<0-0001), and acute kidney injury (0-75, 0-66-0-85, p<0-0001), with consistent benefits across
studies. Although we identified some evidence that the proportional effect of SGLT2 inhibitors might attenuate with
declining kidney function (p,,.,;=0-073), there was clear, separate evidence of benefit for all eGFR subgroups, including
for participants with a baseline eGFR 30-45 mL/min per 1-73 m2 (RR 0-70, 95% CI 0-54-0-91, p=0-0080).

P tion was also consi: across studies irrespective of baseline albuminuria (p,,.,.=0-66) and use of RAS
blockade (p,..,pyeney=0-31)-

Interpretation SGLT2 inhibitors reduced the risk of dialysis, transplantation, or death due to kidney disease
PP

in individuals with type 2 diab and provided protection against acute kidney injury. These data provide substantive
evidence supporting the use of SGLT2 inhibitors to prevent major kidney outcomes in people with type 2 diabetes.
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‘ Figure 4: Summary of the effects of SGLT2 inhibition on major kidney outcomes

ESKD end stage kidney disease. SGLT2=sodium-glucose co-transporter-2. RR=relative risk.

Renoproteccmn en todo el espectro

de filtrados hasta 30 ml/min/1.73m2




10 caida temprana del FG,
pero luego proteccion
contra la disminucion de
la funcion renal.

Neuen BL, Young T, Heerspink HJL, Neal B, Perkovic V,
Billot L, et al. SGLT2 inhibitors for the prevention of
kidney failure in patients with type 2 diabetes: a
systematic review and meta-analysis. Lancet Diabetes

Endocrinol 2019;2:1-10. doi:10.1016/
$2213-8587(19)30256-6

Articles

SGLT2 inhibitors for the prevention of kidney failure in
patients with type 2 diabetes: a systematic review and
meta-analysis

Brendon L Neuen, Tamara Young, Hiddo J L Heerspink, Bruce Neal, Vlado Perkovic, Laurent Billot, Kenneth W Mahaffey, David M Charytan,
David C Wheeler, Clare Arnott, Severine Bompoint, Adeera Levin, Meg Jardine

Summary

Background The effects of sodium-glucose porter-2 (SGLT2) inhibitors on kidney failure, particularly the need
for dialysis or transplantation or death due to kidney disease, is uncertain. Additionally, previous studies have been
underpowered to robustly assess heterogeneity of effects on kidney outcomes by different levels of estimated
glomerular filtration rate (¢éGFR) and albuminuria. We aimed to do a systematic review and meta-analysis to assess
the effects of SGLT2 inhibitors on major kidney outcomes in patients with type 2 diabetes and to determine the
consistency of effect size across trials and different levels of eGFR and albuminuria.

Methods We did a systematic review and met: lysis of randomised, c lled, cardiovascular or kidney outcome

trials of SGLT2 inhibitors that reported effects on major kidney outcomes in people with type 2 diabetes. We searched
MEDLINE and Embase from database inception to June 14, 2019, to identify eligible trials. The primary outcome was

a composite of dialysis, pl ion, or death due to kidney disease. We used random-effects models to obtain
summary relative risks (RRs) with 95% Cls and rand ffects meta-regression to explore effect modification by
bgr of baseline eGFR, albuminuria, and use of renin-angi in system (RAS) blockade. This review is

registered with PROSPERO (CRD42019131774).

Findings From 2085 records identified, four studies met our inclusion criteria, assessing three SGIT2 inhibitors:
empaglifiozin (EMPA-REG OUTCOME), canagliflozin (CANVAS Program and CREDENCE), and dapagliflozin
(DECLARE-TIMI 58). From a total of 38723 participants, 252 required dialysis or transplantation or died of kidney
disease, 335 developed end-stage kidney disease, and 943 had acute kidney injury. SGLT2 inhibitors sub iall
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reduced the risk of dialysis, transplantation, or death due to kidney disease (RR 0-67, 95% CI 0-52-0-86, p=0-0019),
an effect consistent across studies (12=0%, Py.copis=0+53). SGLT2 inhibi also reduced end-stage kidney disease
(0-65, 0-53-0-81, p<0-0001), and acute kidney injury (0-75, 0-66-0-85, p<0-0001), with consistent benefits across
studies. Although we identified some evidence that the proportional effect of SGLT2 inhibitors might attenuate with
declining kidney function (p,,.,;=0-073), there was clear, separate evidence of benefit for all eGFR subgroups, including
for participants with a baseline eGFR 30-45 mL/min per 1-73 m2 (RR 0-70, 95% CI 0-54-0-91, p=0-0080).

P tion was also consi: across studies irrespective of baseline albuminuria (p,,.,.=0-66) and use of RAS
blockade (p,..,pyeney=0-31)-

Interpretation SGLT2 inhibitors reduced the risk of dialysis, transplantation, or death due to kidney disease
PP

in individuals with type 2 diab and provided protection against acute kidney injury. These data provide substantive
evidence supporting the use of SGLT2 inhibitors to prevent major kidney outcomes in people with type 2 diabetes.
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Summary
Background The effects of sodium-glucose co-transporter-2 (SGLT2) inhibitors on kidney failure, particularly the need
for dialysis or transplantation or death due to kidney disease, is uncertain. Additionally, previous studies have been
underpowered to robustly assess heterogeneity of effects on kidney outcomes by different levels of estimated
glomerular filtration rate (¢éGFR) and albuminuria. We aimed to do a systematic review and meta-analysis to assess
the effects of SGLT2 inhibitors on major kidney outcomes in patients with type 2 diabetes and to determine the
consistency of effect size across trials and different levels of eGFR and albuminuria.
Methods We did a systematic review and met: lysis of randomised, c lled, cardiovascular or kidney outcome
trials of SGLT2 inhibitors that reported effects on major kidney outcomes in people with type 2 diabetes. We searched
MEDLINE and Embase from database inception to June 14, 2019, to identify eligible trials. The primary outcome was
a composite of dialysis, 1 ion, or death due to kidney disease. We used random-effects models to obtain
summary relative risks (RRs) with 95% CIs and random-effects meta-regression to explore effect modification by
b of baseline eGFR, alt ia, and use of system (RAS) blockade. This review is
registered with PROSPERO (CRD42019131774).
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Findings From 2085 records identified, four studies met our inclusion criteria, assessing three SGIT2 inhibitors:
empaglifiozin (EMPA-REG OUTCOME), canagliflozin (CANVAS Program and CREDENCE), and dapagliflozin
(DECLARE-TIMI 58). From a total of 38723 participants, 252 required dialysis or transplantation or died ofkldney
disease, 335 developed end-stage kidney disease, and 943 had acute kidney injury. SGLT2 inhibitors sub i

A ®

Lancet Diabetes Endocrinol 2019
Published Online

September 5, 2019
http://dx.doi.org/10.1016/
$2213-8587(19)30256-6

See Online/Comment
http://dx.doi.org/10.1016/
$2213-8587(19)30253-0

The George Institute for Global
Health, University of New South
Wales, Sydney, NSW, Australia
(BL Neven MBBS (Hons),
TYoung MBBS,

Prof ) L Heerspink PhD,

ProfB Neal PhD,

ProfV Perkovic PhD, L Billot MSc,
CAmott PhD, § Bompoint BS,
M Jardine PhD); University
Medical Centre Groningen,
University of Groningen,
Groningen, Netherlands
(Prof H) L Heerspink); Charles

reduced the risk of dialysis, transplantation, or death due to kidney disease (RR 0-67, 95% CI 0-52-0-86, p=0-0019),
an effect consistent across studies (12=0%, Py.copis=0+53). SGLT2 inhibi also reduced end-stage kidney disease
(0-65, 0-53-0-81, p<0-0001), and acute kidney injury (0-75, 0-66-0-85, p<0-0001), with consistent benefits across
studies. Although we identified some evidence that the proportional effect of SGLT2 inhibitors might attenuate with
declining kidney function (p,,.,;=0-073), there was clear, separate evidence of benefit for all eGFR subgroups, including
for parhclpants with a baseline eGFR 30-45 mL/min per 1-73 m2 (RR 0-70, 95% CI 0-54-0-91, p=0-0080).
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Interpretation SGLT2 inhibitors reduced the risk of dialysis, transplantation, or death due to kidney disease
in individuals with type 2 diab and p d protection against acute kidney injury. These data provide substantive
evidence supporting the use of SGLT2 mhllntors to prevent major kidney outcomes in people with type 2 diabetes.
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Efficacy and safety of once-weekly semaglutide versus daily
canagliflozin as add-on to metformin in patients with type 2
diabetes (SUSTAIN 8): a double-blind, phase 3b, randomised
controlled trial

lldiko Lingvay, Andrei-Mircea Catarig, Juan P Frias, Harish Kumar, Nanna L Lausvig, Carel W le Roux, Desirée Thielke, Adie Viljoen, Rory | McCrimmon

Summary

Background Existing guidelines for management of type 2 diabetes recommend a patient-centred approach to guide
the choice of pharmacological agents. Although glucagon-like peptide-1 (GLP-1) receptor agonists and sodium—
glucose cotransporter-2 (SGLT2) inhibitors are increasingly used as second-line agents, direct comparisons between
these treatments are insufficient. In the SUSTAIN 8 trial, we compared the efficacy and safety of semaglutide (a
GLP-1 receptor agonist) with canagliflozin (an SGLT2 inhibitor) in patients with type 2 diabetes.

Methods This was a double-blind, parallel-group, phase 3b, randomised controlled trial done at 111 centres in
11 countries. Eligible patients were at least 18 years old and had uncontrolled type 2 diabetes (HbA, 7-0-10-5%
[53-91 mmol/mol]) on stable daily metformin therapy. Patients were randomly assigned (1:1) by use of an interactive
web response system to subcutaneous semaglutide 1-0 mg once weekly or oral canagliflozin 300 mg once daily. The
primary endpoint was change from baseline in HbA,, and the confirmatory secondary endpoint was change from
baseline in bodyweight, both at week 52. The primary analysis population included all randomly assigned patients,
using on-treatment data collected before initiation of rescue medication. The safety analysis was done on a population
that included all patients exposed to at least one dose of trial product. The trial was powered for HbA, and bodyweight
superiority under reasonable assumptions. This trial is registered with ClinicalTrials.gov, NCT03136484.

Findings Between March 15, 2017, and Nov 16, 2018, 788 patients were randomly assigned to semaglutide 1-0 mg
(394 patients) or canagliflozin 300 mg (394 patients). 739 patients completed the trial (367 in the semaglutide group
and 372 in the canagliflozin group). From overall baseline mean, patients receiving semaglutide had significantly
greater reductions in HbA, and bodyweight than those receiving canagliflozin (HbA, estimated treatment difference
[ETD] —0-49 percentage points, 95% CI —0-65 to —0-33; -5-34 mmol/mol, 95% CI -7-10 to —3-57; p<0-0001; and
bodyweight ETD -1-06 kg, 95% CI -1.76 to —0-36; p=0-0029). Gastrointestinal disorders, most commonly nausea,
were the most frequently reported adverse events with semaglutide, occurring in 184 (47%) of 392 patients; whereas
infections and infestations (defined using the Medical Dictionary for Regulatory Activities, version 21.0), most
commonly urinary tract infections, occurred more frequently with canagliflozin, in 136 (35%) of 394 patients.
Premature treatment discontinuation because of adverse events occurred in 38 (10%) of 392 patients with semaglutide
and in 20 (5%) of 394 patients with canagliflozin. One fatal adverse event confirmed unlikely to be caused by treatment
occurred in the semaglutide group.

Interpretation Once-weekly semaglutide 1-0 mg was superior to daily canagliflozin 300 mg in reducing HbA, and
bodyweight in patients with type 2 diabetes uncontrolled on metformin therapy. These outcomes might guide
treatment intensification choices.

Funding Novo Nordisk.

Copyright © 2019 Elsevier Ltd. All rights reserved.

Introduction co-transporter-2 (SGLT2)® inhibitors are preferred add-

Existing guidelines for the comprehensive management on treatment options for patients with cardiovascular
of type 2 diabetes recommend a patient-centred approach  disease and poorly controlled HDbA, after first-line

-’

x ®

CrossMark

Lancet Diabetes Endocrinol 2019

Published Online
September 17,2019
https://doi.org/10.1016/
$2213-8587(19)30311-0

See Online/Comment
https://doi.org/10.1016/
$2213-8587(19)30310-9

Department of Internal
Medicine/Endocrinology,
Department of Clinical
Sciences, UT Southwestern
Medical Center, University

of Texas, Dallas, TX, USA
(Prof | Lingvay MD);

Novo Nordisk, Seborg,
Denmark (A-M Catarig MD,

N L Lausvig MSc, D Thielke MD);
National Research Institute,
Los Angeles, CA, USA

() P Frias MD); Centre for
Endocrinology and Diabetes,
Amrita Hospital, Kochi, India
(H Kumar MRCP); Diabetes
Complications Research Centre,
University College Dublin,
Dublin, Ireland

(Prof CW le Roux MD);
Borthwick Diabetes Research
Centre, Stevenage, UK

(A Viljoen MBChB); and School
of Medicine, University of
Dundee, Dundee, UK

(Prof R) McCrimmon MBChB)

Correspondence to:

Prof Ildiko Lingvay,
Department of Internal
Medicine/Endocrinology,
Department of Clinical Sciences,
UT Southwestern Medical
Center, Dallas, TX 75390-9302,
USA

ildiko.lingvay@
UTSouthwestern.edu



Lingvay I, Catarig A-M, Frias JP, Kumar H, Lausvig NL, le
Roux CW, et al. Efficacy and safety of once-weekly
semaglutide versus daily canagliflozin as add-on to
metformin in patients with type 2 diabetes (SUSTAIN
8): a double-blind, phase 3b, randomised controlled
trial. Lancet Diabetes Endocrinol 2019;8587:1-11. doi:
10.1016/s2213-8587(19)30311-0.

Articles

Efficacy and safety of once-weekly semaglutide versus daily @
canagliflozin as add-on to metformin in patients with type 2
diabetes (SUSTAIN 8): a double-blind, phase 3b, randomised

.
controlled trial

lldiko Lingvay, Andrei-Mircea Catarig, Juan P Frias, Harish Kumar, Nanna L Lausvig, Carel W le Roux, Desirée Thielke, Adie Viljoen, Rory ] McCrimmon

Summary

Background Existing guidelines for of type 2 dial rec d a patient-centred approach to guide  Lancet Diabetes Endocrinol 2019

the choice of pharmacological agents. Although glucagon-like peptide-1 (GLP-1) receptor agonists and sodium~— pubiished Online
glucose cotransporter-2 (SGLT2) inhibitors are increasingly used as second-line agents, direct comparisons between September17,2019
these treatments are insufficient. In the SUSTAIN 8 trial, we compared the efficacy and safety of semaglutide (a :;‘)"1’3“:;’;;’('?‘; ?;)1:‘]11"(/7
GLP-1 receptor agonist) with canagliflozin (an SGLT2 inhibitor) in patients with type 2 diabetes.

See Online/Comment
https://doi.org/10.1016/
Methods This was a double-blind, parallel-group, phase 3b, randomised controlled trial done at 111 centres in s2:13-858719)30310-9

11 countries. Eligible patients were at least 18 years old and had uncontrolled type 2 diabetes (HbA, 7-0-10-5% pepartment of Internal
[53-91 mmol/mol]) on stable daily metformin lherapy Patients were randomly assigned (1:1) by use of an interactive Medicine/Endocrinology,

web resp system to subc lutide 1-0 mg once weekly or oral canagliflozin 300 mg once daily. The ~Depattment of Clinical
Sciences, UT Southwestern
primary endpoint was change from baselme in HbA,, and the confirmatory secondary endpomt was change from | yicaicenter University

baseline in bodyweight, both at week 52. The primary analysis population included all rand igned patients, of Texas, Dallas, TX, USA
using on-treatment data collected before initiation of rescue medication. The safety analysis was done on a population  (Prof Lingvay MD);
that included all patients exposed to at least one dose of trial product. The trial was powered for HbA, and bodyweight Novo Nerdisk Soborg,

o o 5 R o S sk % Denmark (A-M Catarig MD,
superiority under p This trial is regi with ClinicalTrials.gov, NCT03136484. N L Lausvig MSc, D Thielke MDY;

National Research Institute,

Findings Between March 15, 2017, and Nov 16, 2018, 788 patients were randoml igned to glutide 1-0 mg  LosAngeles, CA,USA
(394 patients) or canagliflozin 300 mg (394 patients). 739 patients completed the trial (367 in the semaglutide group ‘EJ';F"“,‘MF);("":;,“’"’“
and 372 in the canagliflozin group). From overall baseline mean, patients receiving semaglutide had significantly Ar:“:f:::::a Ko(:, o
greater reductions in HbA, and bodyweight than those receiving canagliflozin (HbA, estimated treatment difference ( kumar MRCP); Diabetes
[ETD] —0-49 percentage points, 95% CI -0-65 to —0-33; -5-34 mmol/mol, 95% CI ~7-10 to —3-57; p<0-0001; and Complications Research Centre,
bodyweight ETD -1-06 kg, 95% CI -1-76 to —0-36; p=0-0029). Gastrointesti ders, most ¢ ly nausea, Uriverty ColeoeDublin
were the most frequently reported adverse events with semaglutide, occurring in 184 (47%) of 392 patients; whereas  o¢c\y e ouxm);
infections and infestations (defined using the Medical Dictionary for Regulatory Activities, version 21.0), most Borthwick Diabetes Research
commonly urinary tract infections, occurred more frequently with canagliflozin, in 136 (35%) of 394 patients. Centre, Stevenage, UK

P discontinuation because of adverse events occurred in 38 (10%) of 392 patients with glutide (A Vijoen MEChB); and School

fMadiine, Unk
and in 20 (5%) of 394 patients with canagliflozin. One fatal adverse event confirmed unlikely to be caused by treatment ;unm:‘;:ndg,ux
occurred in the semaglutide group. (Prof R) McCrimmon MBChB)

Correspondence to:
Interpretation Once- weekly semaglutide 1-0 mg was superior to daily canagliflozin 300 mg in reducing HbA, and Prof ldikoLingvay,
bodyweight in patients with type 2 diabetes uncontrolled on metformin therapy. These outcomes might gulde Depastmant of Intemal

S = S I g Medicine/Endocrinclogy,

Metodos

» Ensayo clinico fase 3b, controlado,
aleatorizado paralelo, doble ciego,
realizado en 111 centros de 11 paises.

» Pacientes con DM2 no controlada
(HbA 1c 7.0-10.5% [53-91 mmol/mol])
en terapia diaria estable con
metformina.

» Objetivo (medido en la semana 52):
Objetivo primario: ¥ HbA1c

Objetivo secundario: peso corporal

Ojo!

Novo Nordisk (semaglutide) diseid el estudio,
monitoreo los centros, la recoleccion de datos, el
analisis de datos, la interpretacion de los mismos, y
proporciono un redactor medico como apoyo editorial.



Resultados

HEMOGLOBINA GLICOSILADA

n=394
SEMA-

GLUTIDE
Tmg/w sc.

>

n=394

CANAGLI-
FLOCINA
300mg/dia

H bAlc (%)

A
8.4 Overall mean HbA,_ at baseline 8-3% (66-7 mmol/mol)

8.2 -
8-0
7.8 -
7-6 4
74 —
7:2
7.0
6-8
6:6

—#- Semaglutide 1-0 mg
—#- Canagliflozin 300 mg

Change from baseline (percentage point)

Semaglutide 1.0 mg | Canagliflozin 300 mg I

-0-5—

-1.0 —

-1.5-

-1.5

[

ETD -0-49 (95% Cl -0-65 to -0-33);

p<0-0001




Resultados

n=394 > n=394
SEMA- CANAGLI-
GLUTIDE FLOCINA
1mg/w sc. 300mg/dia
B
914 Semaglutide 1.0 mg  Canagliflozin 300 mg
Overall mean bodyweight at baseline 90-2 kg L J
904N\« 05 -
89— _
g’ % -1.5 -
£ 884 £
<V}
¢ g _§ -2.5
| & 87 E
2 o
86— ‘é’, -3-5
S =2
85 -4.5 -
“TT T % % : ' 2 ol T
2 40 55
Time since randomisation (weeks) ETD -1:06 (95% CI-1.76 to-036);
p=0-0029

x 2 pacxientes IbigAraron una pérdida de peso de al
menos un 10% con semaglutida que aquellos con
canagliflozina después de 1 afio de tratamiento.



Resultados

n=394 > n=394
SEMA- CANAGLI-
GLUTIDE FLOCINA
1mg/w sc. 300mg/dia
B
914 Semaglutide 1.0 mg  Canagliflozin 300 mg
Overall mean bodyweight at baseline 90-2 kg L J
904N\« 05 -
89— _
g’ % -1.5 -
£ 884 £
<V}
¢ g _§ -2.5
| & 87 E
2 o
86— ‘é’, -3-5
g -42
85 = -4.5 -
“TT T % % : ' 2 ol T
2 40 55
Time since randomisation (weeks) ETD -1:06 (95% CI-1.76 to-036);
p=0-0029

Un anélisis \p‘oAst—hoc encontrd que el 7% de los
pacientes eran superrespondedores, logrando al
menos un 15% de pérdida de peso.



RESEARCH

OPEN ACCESS

") Check for updates

'Baker Heart and Diabetes
Institute, Melboume, VIC 3004,
Australia

2School of Public Health and
Preventive Medicine, Monash
University, Melbourne, VIC
3004, Australia

*Centres for Diseases Control
and Prevention, Division of
Diabetes Translation, Atlanta,
GA, USA

“School of Public Health,
Epidemiology and Biostatistics,
Imperial College London,
London, UK

Correspondence to:

D) Magliano
dianna.magliano@baker.edu.au
(ORCID 0000-0002-9507-6096)

Additional material is published
online only. To view please visit
the journal online.

Cite this as: BMJ 2019;366:(5003
http://dx.doi.org/10.1136/bmjl5003

Accepted: 16 July 2019

Trends in incidence of total or type 2 diabetes: systematic review

Dianna J Magliano,"? Rakibul M Islam,"? Elizabeth L M Barr,' Edward W Gregg,>*
Meda E Pavkov,” Jessica L Harding,> Maryam Tabesh," Digsu N Koye,' Jonathan E Shaw,*?

ABSTRACT

OBJECTIVE

To assess what proportions of studies reported
increasing, stable, or declining trends in the incidence
of diagnosed diabetes.

DESIGN

Systematic review of studies reporting trends of
diabetes incidence in adults from 1980 to 2017
according to PRISMA guidelines.

DATA SOURCES
Medline, Embase, CINAHL, and reference lists of
relevant publications.

ELIGIBILITY CRITERIA

Studies of open population based cohorts, diabetes
registries, and administrative and health insurance
databases on secular trends in the incidence of total
diabetes or type 2 diabetes in adults were included.
Poisson regression was used to model data by age
group and year.

RESULTS

Among the 22833 screened abstracts, 47 studies
were included, providing data on 121 separate sex
specific or ethnicity specific populations; 42 (89%) of
the included studies reported on diagnosed diabetes.
In 1960-89, 36% (8/22) of the populations studied
had increasing trends in incidence of diabetes,

55% (12/22) had stable trends, and 9% (2/22) had
decreasing trends. In 1990-2005, diabetes incidence
increased in 66% (33/50) of populations, was stable
in 32% (16/50), and decreased in 2% (1/50). In
2006-14, increasing trends were reported in only
33% (11/33) of populations, whereas 30% (10/33)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Monitoring of the diabetes epidemic has mainly focused on reporting diabetes
prevalence, which continues to rise; however, increasing prevalence is partly
driven by improved medical treatment and declining mortality

Studies on diabetes incidence are scarce, but among those that exist, some
report a fall or stabilisation of diabetes incidence;

Whether the proportion of studies reporting falling incidence has changed over

time is not known

WHAT THIS STUDY ADDS

This systematic review of published data reporting diabetes incidence trends
over time shows that in most countries with available data, incidence of diabetes
(mainly diagnosed diabetes) increased from the 1990s to the mid-2000s, and
has been stable or falling since

Preventive strateciec and nublic health education and awarenecs cambnaiens

and 36% (12/33) had stable or declining incidence,
respectively.

CONCLUSIONS

The incidence of clinically diagnosed diabetes has
continued to rise in only a minority of populations
studied since 2006, with over a third of populations
having a fall in incidence in this time period.
Preventive strategies could have contributed to the fall
in diabetes incidence in recent years. Data are limited
in low and middle income countries, where trends in
diabetes incidence could be different.

SYSTEMATIC REVIEW REGISTRATION
Prospero CRD42018092287.

Introduction

Over the past few decades, the prevalence of diabetes
in developed and developing countries has risen
substantially, making diabetes a key health priority
globally.! Examination of trends in total burden of
diabetes is an essential part of the monitoring of this
health priority area, but, to date, it has consisted
primarily of studies looking at diabetes prevalence.'”
Prevalence estimates suggest that the diabetes
burden is still rising in most countries, and this is
often interpreted as evidence of increasing risk in the
population. However, selective incidence studies® ’
and some accompanying risk factor data® suggest
otherwise. Prevalence can be a crude and misleading
metric of the trajectory of an epidemic, because
increasing prevalence of a disease might be due to
either increasing incidence or to improved survival.
Furthermore, prevalence cannot be reliably used to
study the effects of changes in population risk factors,
because their effects are detected earlier with incidence
trends than with prevalence trends, and incidence is
not affected by changes in survival.

Incidence measures the proportion of people who
develop diabetes over a period of time among the
population at risk. It is the appropriate measure of
population risk, and a valuable way of assessing
whether public health campaigns for diabetes
prevention are succeeding. While prevalence can rise
simply because mortality falls, incidence of diagnosed
diabetes is affected only by the risk of the population
and the amount of screening undertaken. Changes
in prevalence might be an inadequate guide to the
effects of prevention activities, and could lead to the
inappropriate rejection of effective interventions. It is
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To assess what proportions of studies reported
increasing, stable, or declining trends in the incidence
of diagnosed diabetes.
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Systematic review of studies reporting trends of
diabetes incidence in adults from 1980 to 2017
according to PRISMA guidelines.
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Studies of open population based cohorts, diabetes
registries, and administrative and health insurance
databases on secular trends in the incidence of total
diabetes or type 2 diabetes in adults were included.
Poisson regression was used to model data by age
group and year.

RESULTS

Among the 22833 screened abstracts, 47 studies
were included, providing data on 121 separate sex
specific or ethnicity specific populations; 42 (89%) of
the included studies reported on diagnosed diabetes.
In 1960-89, 36% (8/22) of the populations studied
had increasing trends in incidence of diabetes,

55% (12/22) had stable trends, and 9% (2/22) had
decreasing trends. In 1990-2005, diabetes incidence
increased in 66% (33/50) of populations, was stable
in 32% (16/50), and decreased in 2% (1/50). In
2006-14, increasing trends were reported in only
33% (11/33) of populations, whereas 30% (10/33)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Monitoring of the diabetes epidemic has mainly focused on reporting diabetes
prevalence, which continues to rise; however, increasing prevalence is partly
driven by improved medical treatment and declining mortality

Studies on diabetes incidence are scarce, but among those that exist, some
report a fall or stabilisation of diabetes incidence;
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and 36% (12/33) had stable or declining incidence,
respectively.

CONCLUSIONS

The incidence of clinically diagnosed diabetes has
continued to rise in only a minority of populations
studied since 2006, with over a third of populations
having a fall in incidence in this time period.
Preventive strategies could have contributed to the fall
in diabetes incidence in recent years. Data are limited
in low and middle income countries, where trends in
diabetes incidence could be different.
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Introduction

Over the past few decades, the prevalence of diabetes
in developed and developing countries has risen
substantially, making diabetes a key health priority
globally.! Examination of trends in total burden of
diabetes is an essential part of the monitoring of this
health priority area, but, to date, it has consisted
primarily of studies looking at diabetes prevalence.'”
Prevalence estimates suggest that the diabetes
burden is still rising in most countries, and this is
often interpreted as evidence of increasing risk in the
population. However, selective incidence studies® ’
and some accompanying risk factor data® suggest
otherwise. Prevalence can be a crude and misleading
metric of the trajectory of an epidemic, because
increasing prevalence of a disease might be due to
either increasing incidence or to improved survival.
Furthermore, prevalence cannot be reliably used to
study the effects of changes in population risk factors,
because their effects are detected earlier with incidence
trends than with prevalence trends, and incidence is
not affected by changes in survival.

Incidence measures the proportion of people who
develop diabetes over a period of time among the
population at risk. It is the appropriate measure of
population risk, and a valuable way of assessing
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Contexto

» El seguimiento de la epidemia de
diabetes se ha centrado
principalmente en informar sobre
la prevalencia de diabetes, que
sigue aumentando; sin embargo,
el aumento de la prevalencia se
debe en parte a la mejora del
tratamiento médico vy a la
disminucion de la mortalidad.

» Revision sistematica de los
estudios que informan sobre las
tendencias de |la incidencia de
diabetes en adultos entre 1980 vy
201/ de acuerdo con las
directrices de PRISMA.
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the included studies reported on diagnosed diabetes.

In 1960-89, 36% (8/22) of the populations studied
had increasing trends in incidence of diabetes,

55% (12/22) had stable trends, and 9% (2/22) had
decreasing trends. In 1990-2005, diabetes incidence
increased in 66% (33/50) of populations, was stable
in 32% (16/50), and decreased in 2% (1/50). In
2006-14, increasing trends were reported in only
33% (11/33) of populations, whereas 30% (10/33)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Monitoring of th es epidemic has mainly focused on report
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Furthermore, prevalence cannot be reliably used to
study the effects of changes in population risk factors,
because their effects are detected earlier with incidence
trends than with prevalence trends, and incidence is
not affected by changes in survival.

Incidence measures the proportion of people who
develop diabetes over a period of time among the
population at risk. It is the appropriate measure of
population risk, and a valuable way of assessing
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Prevention strategies could be contributing to a fall in
diabetes incidence in some high income countries,
according a new systematic review published in The
BMJ. Authors Magliano et al observed that after the
year 2000, many populations identified in their review
started to show declining rates of diabetes.
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ABSTRACT

OBJECTIVE

To assess what proportions of studies reported
increasing, stable, or declining trends in the incidence
of diagnosed diabetes.

DESIGN

Systematic review of studies reporting trends of
diabetes incidence in adults from 1980 to 2017
according to PRISMA guidelines.

DATA SOURCES

Medline, Embase, CINAHL, and reference lists of
relevant publications.

ELIGIBILITY CRITERIA

Studies of open population based cohorts, diabetes
registries, and administrative and health insurance
databases on secular trends in the incidence of total
diabetes or type 2 diabetes in adults were included.
Poisson regression was used to model data by age
group and year.

RESULTS

Among the 22833 screened abstracts, 47 studies
were included, providing data on 121 separate sex
specific or ethnicity specific populations; 42 (89%) of
the included studies reported on diagnosed diabetes.
In 1960-89, 36% (8/22) of the populations studied
had increasing trends in incidence of diab

and 36% (12/33) had stable or declining incidence,
respectively.

CONCLUSIONS

The incidence of clinically diagnosed diabetes has
continued to rise in only a minority of populations
studied since 2006, with over a third of populations
having a fall in incidence in this time period.
Preventive strategies could have contributed to the fall
in diabetes incidence in recent years. Data are limited
in low and middle income countries, where trends in
diabetes incidence could be different.
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Introduction

Over the past few decades, the prevalence of diabetes
in developed and developing countries has risen
substantially, making diabetes a key health priority
globally."! Examination of trends in total burden of
diabetes is an essential part of the monitoring of this
health priority area, but, to date, it has consisted
primarily of studies looking at diabetes prevalence."”
Prevalence estimates suggest that the diabetes
burden is still rising in most countries, and this is
often interpreted as evidence of increasing risk in the

55% (12/22) had stable trends, and 9% (2/22) had
decreasing trends. In 1990-2005, diabetes incidence
increased in 66% (33/50) of populations, was stable
in 32% (16/50), and decreased in 2% (1/50). In
2006-14, increasing trends were reported in only
33% (11/33) of populations, whereas 30% (10/33)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Monitoring of the diabetes epidemic has mainly focused on reporting diabetes
prevalence, which continues to rise; however, increasing prevalence is partly
driven by improved medical treatment and declining mortality

Studies on diabetes incidence are scarce, but among those that exist, some
report a fall or stabilisation of diabetes incidence;

Whether the nranortion of ctitdiec rennrtine falline incidenre hac rhanoed nver

pop 1 , selective incidence studies®”
and some accompanying risk factor data® suggest
otherwise. Prevalence can be a crude and misleading
metric of the trajectory of an epidemic, because
increasing prevalence of a disease might be due to
either increasing incidence or to improved survival.
Furthermore, prevalence cannot be reliably used to
study the effects of changes in population risk factors,
because their effects are detected earlier with incidence
trends than with p trends, and incid is
not affected by changes in survival.

Incidence measures the proportion of people who
develop diabetes over a period of time among the
population at risk. It is the appropriate measure of
population risk, and a valuable way of assessing

11 uo 0051 Twa/9e L 1°0} Se paysiiand sy :PNG

d ‘6102

1ISI9AIUN 18 6102 Joquialdas 9g Uo /wod fug mmmy/:dny wouj papeo

After the year 2000, more of the observed
populations showed declining rates of diabetes

KEY

A population with a
statistically significant

> S Song, 2016
increase in annual Korea
incidence of diabetes
(P<0.05) { -
Non-significant increase CDC, 2014 o,
(P>0.05) d us +1.6%
L
Non-significant decrease Horn, 2007 -75%
(P>0.05) d'Q Canada 262
L
Significant decrease k, 2010
(P<0.05) F Q Canada -6.0%

L

Abbreviations

CCDSS=Canadian Chronic Disease Surveillance System
CDC=Center for Disease Control and Prevention

Read the full
article online

thebmyj

Lead author, date
of study publication

Annual change
inincidence

Population location

Female population

Male population

Total population

First Nation population

UK=United Kingdom
US=United States

HK=Hong Kong, China

& http://bit.ly/BM)diatrend

i
N -5.3% |
& Scoine
NFOus
& Seotine

There is reason to be
cautiously optimistic that
we are starting to benefit
from type 2 diabetes
prevention activities,
including increased
awareness, education, and
risk factor modification.

However, the authors note
that there is limited
evidence from low and
middle income countries,
where trends in diabetes
incidence might

be different.

s
Sk -0.9%
L
Ouan,QZO:I"I(

RO -1.5%
CDC.2014 4 oo,

Q us

i
i CED
i CED
Zghebi'onlTJ-li
5 CED

Huber, 2004 o
Q@ Switzerland -3.5%

Huber, 2004 AW
' Switzerland 3.6%

Zghebi, 2017 =
my
CDC, 2014 o

o

© 2019 BM]J Publishing Group Ltd.




Research

JAMA Internal Medicine | Original Investigation

Association Between Plant-Based Dietary Patterns

and Risk of Type 2 Diabetes
A Systematic Review and Meta-analysis

Frank Qian, MPH; Gang Liu, PhD; Frank B. Hu, MD, PhD; Shilpa N. Bhupathiraju, PhD; Qi Sun, MD, ScD

IMPORTANCE Accumulating epidemiologic evidence has suggested favorable associations
between plant-based dietary patterns and risk of type 2 diabetes, although there is a lack of a
quantitative summary of evidence substantiating this important association.

OBJECTIVE To quantitatively synthesize available prospective observational evidence on the
association between plant-based dietary patterns and risk of type 2 diabetes.

DATA SOURCES A systematic search of PubMed and MEDLINE, Embase, Web of Science, and
reference lists through February 15, 2019, was conducted. Data analysis was conducted
between December 2018 and February 2019.

STUDY SELECTION All prospective observational studies that examined the association
between adherence to plant-based dietary patterns and incidence of type 2 diabetes among
adults 18 years or older were identified.

DATA EXTRACTION AND SYNTHESIS Meta-analysis of Observational Studies in Epidemiology
guidelines for data abstraction and reporting were followed, and a National Heart, Lung, and
Blood Institute assessment tool was used to evaluate study quality. Two authors
independently conducted full-text assessments and data abstraction. Meta-analysis was
conducted using the random-effects method to calculate the overall relative risk (RR) and
95% Cl.

MAIN OUTCOMES AND MEASURES Level of adherence to a plant-based diet and incidence of
type 2 diabetes.

RESULTS A total of 9 studies were identified, totaling 307 099 participants with 23 544 cases
of incident type 2 diabetes. A significant inverse association was observed between higher
adherence to a plant-based dietary pattern and risk of type 2 diabetes (RR, 0.77; 95% Cl,
0.71-0.84) in comparison with poorer adherence, with modest heterogeneity across studies
(P = 44.5%; P = .07 for heterogeneity). Similar findings were obtained when using the
fixed-effects model (RR, 0.80; 95% Cl, 0.75-0.84). Consistent associations were observed
across predefined subgroups. This association was strengthened when healthy plant-based
foods, such as fruits, vegetables, whole grains, legumes, and nuts, were included in the
definition of plant-based patterns (RR, 0.70; 95% Cl, 0.62-0.79). Most studies were deemed
to have good quality in terms of dietary assessment, disease outcomes, and statistical
adjustment for confounding factors. Using restricted cubic splines, a significant inverse linear
dose-response association was identified between plant-based dietary indices and risk of
type 2 diabetes.

CONCLUSIONS AND RELEVANCE Plant-based dietary patterns, especially when they are
enriched with healthful plant-based foods, may be beneficial for the primary prevention of
type 2 diabetes.
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ABSTRACT

OBJECTIVE

To explore whether thyroid stimulating hormone

(TSH) concentration in patients with a diagnosis of
hypothyroidism is associated with increased all cause
mortality and a higher risk of cardiovascular disease
and fractures.

DESIGN
Retrospective cohort study.

SETTING
The Health Improvement Network (THIN), a database
of electronic patient records from UK primary care.

PARTICIPANTS
Adult patients with incident hypothyroidism from 1
January 1995 to 31 December 2017.

EXPOSURE
TSH concentration in patients with hypothyroidism.

MAIN OUTCOME MEASURES

Ischaemic heart disease, heart failure, stroke/
transient ischaemic attack, atrial fibrillation,

any fractures, fragility fractures, and mortality.
Longitudinal TSH measurements from diagnosis

to outcomes, study end, or loss to follow-up were
collected. An extended Cox proportional hazards
model with TSH considered as a time varying covariate
was fitted for each outcome.

WHAT IS ALREADY KNOWN ON THIS TOPIC

Hypothyroidism is highly prevalent and can substantially affect patients’

wellbeing

No specific optimal target for thyroid stimulating hormone (TSH) concentration
exists in the context of thyroid hormone replacement

Whether variation in TSH concentration within normal limits may significantly
affect patients’ outcomes remains unclear

WHAT THIS STUDY ADDS

No clinically meaningful difference in the pattern of long term health outcomes
(mortality, cardiovascular disease, fractures) was seen when TSH concentrations
were within recommended normal limits

Compared with the reference TSH category (2-2.5 mlU/L), risk of ischaemic
heart disease, heart failure, and fragility fractures was increased at high TSH

RESULTS

162369 patients with hypothyroidism and 863072
TSH measurements were included in the analysis.
Compared with the reference TSH category (2-2.5
mlU/L), risk of ischaemic heart disease and heart
failure increased at high TSH concentrations (>10
mlU/L) (hazard ratio 1.18 (95% confidence interval
1.02 to 1.38; P=0.03) and 1.42 (1.21 t0 1.67;
P<0.001), respectively). A protective effect for heart
failure was seen at low TSH concentrations (hazard
ratio 0.79 (0.64 to 0.99; P=0.04) for TSH <0.1 mIU/L
and 0.76 (0.62 to 0.92; P=0.006) for 0.1-0.4 mIU/L).
Increased mortality was observed in both the lowest
and highest TSH categories (hazard ratio 1.18 (1.08
to 1.28; P<0.001), 1.29 (1.22 to 1.36; P<0.001), and
2.21 (2.07 to 2.36; P<0.001) for TSH <0.1 mIU/L,
4-10 mIU/L, and »10 mIU/L. An increase in the risk
of fragility fractures was observed in patients in the
highest TSH category (>)10 mIU/L) (hazard ratio 1.15
(1.01 to 1.31; P=0.03)).

CONCLUSIONS

In patients with a diagnosis of hypothyroidism, no
evidence was found to suggest a clinically meaningful
difference in the pattern of long term health outcomes
(all cause mortality, atrial fibrillation, ischaemic heart
disease, heart failure, stroke/transient ischaemic
attack, fractures) when TSH concentrations were
within recommended normal limits. Evidence was
found for adverse health outcomes when TSH
concentration is outside this range, particularly above
the upper reference value.

Introduction
Hypothyroidism is a highly prevalent global health
problem that can substantially affect patients’ wellbeing."
Lifelong treatment with thyroid hormone (replacement
therapy) is needed when the diagnosis of persistent
thyroid hormone deficiency is confirmed; consequently,
levothyroxine is one of the most commonly prescribed
drugs in Western countries,”? and this is likely to increase
further in the foreseeable future.”

Long term adverse health outcomes in patients with
thyroid dysfunction and treatment targets to optimise
thece outcomes eenerallv monitored bv <erial
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To explore whether thyroid stimulating hormone
(TSH) concentration in patients with a diagnosis of
hypothyroidism is associated with increased all cause
mortality and a higher risk of cardiovascular disease
and fractures.

TSH measurements were included in the analysis.
Compared with the reference TSH category (2-2.5
mlU/L), risk of ischaemic heart disease and heart
failure increased at high TSH concentrations (10
mlU/L) (hazard ratio 1.18 (95% confidence interval
1.02 to 1.38; P=0.03) and 1.42 (1.21 to 1.67;
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transient ischaemic attack, atrial fibrillation,

any fractures, fragility fractures, and mortality.
Longitudinal TSH measurements from diagnosis

to outcomes, study end, or loss to follow-up were
collected. An extended Cox proportional hazards
model with TSH considered as a time varying covariate
was fitted for each outcome.

WHAT IS ALREADY KNOWN ON THIS TOPIC
Hypothyroidism is highly prevalent and can substantially affect patients’

wellbeing

No specific optimal target for thyroid stimulating hormone (TSH) concentration
exists in the context of thyroid hormone replacement
Whether variation in TSH concentration within normal limits may significantly

ratio 0.79 (0.64 to 0.99; P=0.04) for TSH <0.1 mIU/L

and 0.76 (0.62 to 0.92; P=0.006) for 0.1-0.4 mIU/L).
Increased mortality was observed in both the lowest
and highest TSH categories (hazard ratio 1.18 (1.08

to 1.28; P<0.001), 1.29 (1.22 to 1.36; P<0.001), and
2.21 (2.07 to 2.36; P<0.001) for TSH <0.1 mIU/L,

In patients with a diagnosis of hypothyroidism, no
evidence was found to suggest a clinically meaningful
difference in the pattern of long term health outcomes
(all cause mortality, atrial fibrillation, ischaemic heart
disease, heart failure, stroke/transient ischaemic
attack, fractures) when TSH concentrations were
within recommended normal limits. Evidence was
found for adverse health outcomes when TSH
concentration is outside this range, particularly above
the upper reference value.
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mlU/L), risk of ischaemic heart disease and heart
failure increased at high TSH concentrations (310
mlU/L) (hazard ratio 1.18 (95% confidence interval
1.02 to 1.38; P=0.03) and 1.42 (1.21 t0 1.67;

i DESIGN
the journal online. a P<0.001) tively). A protective effect for heart
e jou Retrospective cohort study. . , respectively). A protective effect for heal
Cite this as: BM) 2019;366:14892 failure was seen at low TSH concentrations (hazard
hitpi//dxdoi.org/10.1136/bmjl4892  SETTING

Accepted: 9 July 2019

The Health Improvement Network (THIN), a database
of electronic patient records from UK primary care.
PARTICIPANTS

Adult patients with incident hypothyroidism from 1
January 1995 to 31 December 2017.

ratio 0.79 (0.64 to 0.99; P=0.04) for TSH <0.1 mIU/L

and 0.76 (0.62 to 0.92; P=0.006) for 0.1-0.4 mIU/L).
Increased mortality was observed in both the lowest
and highest TSH categories (hazard ratio 1.18 (1.08

to 1.28; P<0.001), 1.29 (1.22 to 1.36; P<0.001), and

2.21 (2.07 to 2.36; P<0.001) for TSH <0.1 mIU/L,

insuficiencia cardiaca,
accidente cerebrovascular/

EXPOSURE 4-10 miU/L, and >10 mIU/L. An increase in the risk o ° V4 ° ° °

TSH concentration in patients with hypothyroidism. of fragility fractures was observed in patients in the =

MAIN OUTCOME MEASURES highest TSH category (010 mIU/L) (hazard ratio 1.15 é a a e | S e | O r | O r I O
Ischaemic heart disease, heart failure, stroke/ (1.01 t0 1.31; P=0.03)). a u u | I I C E a I I E ; ’
transient ischaemic attack, atrial fibrillation, CONCLUSIONS =

any fractures, fragility fractures, and mortality.
Longitudinal TSH measurements from diagnosis

to outcomes, study end, or loss to follow-up were
collected. An extended Cox proportional hazards
model with TSH considered as a time varying covariate
was fitted for each outcome.

WHAT IS ALREADY KNOWN ON THIS TOPIC
Hypothyroidism is highly prevalent and can substantially affect patients’

wellbeing

No specific optimal target for thyroid stimulating hormone (TSH) concentration
exists in the context of thyroid hormone replacement
Whether variation in TSH concentration within normal limits may significantly

In patients with a diagnosis of hypothyroidism, no
evidence was found to suggest a clinically meaningful
difference in the pattern of long term health outcomes
(all cause mortality, atrial fibrillation, ischaemic heart
disease, heart failure, stroke/transient ischaemic
attack, fractures) when TSH concentrations were
within recommended normal limits. Evidence was
found for adverse health outcomes when TSH
concentration is outside this range, particularly above
the upper reference value.

Introduction

Hypothyroidism is a highly prevalent global health
problem that can substantially affect patients’ wellbeing.
Tifelono treatment with thurnid hormone (renlacement
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What you need to know

» “Triage” blood tests in primary care, such as haemoglobin, platelets,
serum calcium level, liver function tests, and inflammatory markers such
as C reactive protein and erythrocyte sedimentation rate may provide
“clues” to cancer in patients with non-specific symptoms

« Triage tests do not have the performance characteristics of rule-out
tests

» Evidence supports the use of only a small number of specific cancer
markers, such as CA125 and PSA, in primary care

A 61 year old man with a one month history of back pain visits
his general practitioner (GP). He has hypertension, has never
smoked, and reports fatigue for several months. The pain is
keeping him awake at night. He has not lost weight. Clinical
examination is normal. The differential diagnosis for this patient
is wide, including potential malignant causes such as pancreatic,
myeloma, and prostate cancer or metastatic disease.

Cancer can be difficult to identifymany of the common
symptoms are non-specific and low risk, and even the most well
known “alarm” symptoms have relatively low positive predictive
values (PPVs) for underlying malignancy'; for example, weight
loss has a PPV for underlying malignancy of only 0-3.3%,’
while rectal bleeding has a PPV of 2.2-15.8%.* Cancer markers
used in hospital settings, when applied to low risk primary care
patients, have low positive predictive values and high false
positive rates.* Identifying patients whose non-specific
symptoms may be caused by cancer, rather than benign disease,
is therefore a challenge for primary care physicians.

While formal diaesnosis usuallv hanpens in secondarv care the

often by referral.” Those with estimated risk <3% may receive
an initial panel of primary care investigations, or triage testing,
to stratify risk. Triage tests can provide clues to help identify
patients for referral, and crucially can point towards the site of
an underlying malignancy. This is particularly useful when the
patient’s vague symptoms could be caused by several different
cancer types, and can guide decision making on any need for
further investigation.

This article discusses blood tests to detect or stratify risk for
possible cancer in primary care and presents evidence for their
use in symptomatic patients. First we consider tests that are not
specific for any one type of cancer but which may help primary
care providers stratify risk of malignancy. Then we discuss
specific markers for certain types of cancer. Blood tests that
might be used for screening asymptomatic patients, tests for
less common malignancies (eg, gastrin, prolactin) or for
monitoring patients with known malignancies, are beyond the
scope of this article.

Search strategy

In August 2019 we replicated the search strategy used by NICE in its most

recent guidance, NG 12, restricted to papers published after 2014 (2011 for
ovary) as the NICE searches had been performed before that date. LM, SB,
and WH worked in pairs to assess candidate abstracts for blood tests used
in primary care, and extracted full texts for relevant hits, supplemented by a
large personal library of existing references.

What is the next investigation?
Non-specific blood tests or clues for cancer
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Predictive values of diagnostic blood tests as non-specific cancer markers, based on primary care studies or reviews
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Risks of ischaemic heart disease and stroke in meat eaters, fish
eaters, and vegetarians over 18 years of follow-up: results from
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ABSTRACT

OBJECTIVE

To examine the associations of vegetarianism with
risks of ischaemic heart disease and stroke.

DESIGN
Prospective cohort study.

SETTING

The EPIC-Oxford study, a cohort in the United Kingdom
with a large proportion of non-meat eaters, recruited
across the country between 1993 and 2001.

PARTICIPANTS

48 188 participants with no history of ischaemic heart
disease, stroke, or angina (or cardiovascular disease)
were classified into three distinct diet groups: meat
eaters (participants who consumed meat, regardless
of whether they consumed fish, dairy, or eggs;

n=24 428), fish eaters (consumed fish but no meat;
n=7506), and vegetarians including vegans (n=16
254), based on dietary information collected at
baseline, and subsequently around 2010 (n=28 364).

MAIN OUTCOME MEASURES

Incident cases of ischaemic heart disease and stroke
(including ischaemic and haemorrhagic types)
identified through record linkage until 2016.

RESULTS

Over 18.1 years of follow-up, 2820 cases of ischaemic
heart disease and 1072 cases of total stroke (519
ischaemic stroke and 300 haemorrhagic stroke) were
recorded. After adjusting for sociodemographic and
lifestyle confounders, fish eaters and vegetarians

had 13% (hazard ratio 0.87, 95% confidence

interval 0.77 to 0.99) and 22% (0.78, 0.70 to 0.87)

WHAT IS ALREADY KNOWN ON THIS TOPIC
Vegetarian and vegan diets have become increasingly popular in recent years,
but the potential benefits and hazards of these diets are not fully understood

Previous studies of two diet groups have reported that vegetarians have lower
risks of ischaemic heart disease than non-vegetarians

However, no evidence has been reported of a difference in the risk of mortality
from stroke, possibly because of limited available data and lack of available
evidence on stroke subtypes

WHAT THIS STUDY ADDS

This studv showed that fish eaters and vegetarians (includine vegans) had lower

1

lower rates of ischaemic heart disease than meat
eaters, respectively (P<0.001 for heterogeneity).

This difference was equivalent to 10 fewer cases of
ischaemic heart disease (95% confidence interval 6.7
to 13.1 fewer) in vegetarians than in meat eaters per
1000 population over 10 years. The associations for
ischaemic heart disease were partly attenuated after
adjustment for self reported high blood cholesterol,
high blood pressure, diabetes, and body mass index
(hazard ratio 0.90, 95% confidence interval 0.81 to
1.00 in vegetarians with all adjustments). By contrast,
vegetarians had 20% higher rates of total stroke
(hazard ratio 1.20, 95% confidence interval 1.02

to 1.40) than meat eaters, equivalent to three more
cases of total stroke (95% confidence interval 0.8 to
5.4 more) per 1000 population over 10 years, mostly
due to a higher rate of haemorrhagic stroke. The
associations for stroke did not attenuate after further
adjustment of disease risk factors.

CONCLUSIONS

In this prospective cohort in the UK, fish eaters

and vegetarians had lower rates of ischaemic heart
disease than meat eaters, although vegetarians had
higher rates of haemorrhagic and total stroke.

Introduction

Vegetarian and vegan diets have become increasingly
popular in recent years, partly due to perceived health
benefits, as well as concerns about the environment
and animal welfare.’ In the United Kingdom, both
the representative National Diet and Nutrition Survey
2008-12 and a 2016 Ipsos MORI survey estimated
about 1.7 million vegetarians and vegans living in
the country.” > Evidence suggests that vegetarians
might have different disease risks compared with non-
vegetarians,” but data from large scale prospective
studies are limited, because few studies have recruited
sufficient numbers of vegetarian participants.

For ischaemic heart disease, some but not all
previous studies reported significantly lower risks of
mortality from ischaemic heart disease in vegetarians
than in non-vegetarians.’” In terms of incidence,
the only previous study (the European Prospective
Investigation into Cancer (EPIC)-Oxford) reported that
vegetarians had a lower risk of ischaemic heart disease
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ABSTRACT

OBJECTIVE

To examine the associations of vegetarianism with
risks of ischaemic heart disease and stroke.

DESIGN

Prospective cohort study.

SETTING

The EPIC-Oxford study, a cohort in the United Kingdom
with a large proportion of non-meat eaters, recruited
across the country between 1993 and 2001.
PARTICIPANTS

48 188 participants with no history of ischaemic heart
disease, stroke, or angina (or cardiovascular disease)
were classified into three distinct diet groups: meat
eaters (participants who consumed meat, regardless
of whether they consumed fish, dairy, or eggs;

n=24 428), fish eaters (consumed fish but no meat;
n=7506), and vegetarians including vegans (n=16
254), based on dietary information collected at
baseline, and subsequently around 2010 (n=28 364).
MAIN OUTCOME MEASURES

Incident cases of ischaemic heart disease and stroke
(including ischaemic and haemorrhagic types)
identified through record linkage until 2016.

RESULTS

Over 18.1 years of follow-up, 2820 cases of ischaemic
heart disease and 1072 cases of total stroke (519
ischaemic stroke and 300 haemorrhagic stroke) were
recorded. After adjusting for sociodemographic and
lifestyle confounders, fish eaters and vegetarians

had 13% (hazard ratio 0.87, 95% confidence

interval 0.77 to 0.99) and 22% (0.78, 0.70 to 0.87)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Vegetarian and vegan diets have become increasingly popular in recent years,
but the potential benefits and hazards of these diets are not fully understood

lower rates of ischaemic heart disease than meat
eaters, respectively (P<0.001 for heterogeneity).

This difference was equivalent to 10 fewer cases of
ischaemic heart disease (95% confidence interval 6.7
to 13.1 fewer) in vegetarians than in meat eaters per
1000 population over 10 years. The associations for
ischaemic heart disease were partly attenuated after
adjustment for self reported high blood cholesterol,
high blood pressure, diabetes, and body mass index
(hazard ratio 0.90, 95% confidence interval 0.81 to
1.00 in vegetarians with all adjustments). By contrast,
vegetarians had 20% higher rates of total stroke
(hazard ratio 1.20, 95% confidence interval 1.02

to 1.40) than meat eaters, equivalent to three more
cases of total stroke (95% confidence interval 0.8 to
5.4 more) per 1000 population over 10 years, mostly
due to a higher rate of haemorrhagic stroke. The
associations for stroke did not attenuate after further
adjustment of disease risk factors.

CONCLUSIONS

In this prospective cohort in the UK, fish eaters

and vegetarians had lower rates of ischaemic heart
disease than meat eaters, although vegetarians had
higher rates of haemorrhagic and total stroke.

Introduction

Vegetarian and vegan diets have become increasingly
popular in recent years, partly due to perceived health
benefits, as well as concerns about the environment
and animal welfare.! In the United Kingdom, both
the representative National Diet and Nutrition Survey
2008-12 and a 2016 Ipsos MORI survey estimated
about 1.7 million vegetarians and vegans living in
the country.” > Evidence suggests that vegetarians
might have different disease risks compared with non-
vegetarians,® but data from large scale prospective
studies are limited, because few studies have recruited
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ABSTRACT

OBJECTIVE

To examine the associations of vegetarianism with
risks of ischaemic heart disease and stroke.

DESIGN

Prospective cohort study.

SETTING

The EPIC-Oxford study, a cohort in the United Kingdom
with a large proportion of non-meat eaters, recruited
across the country between 1993 and 2001.
PARTICIPANTS

48 188 participants with no history of ischaemic heart
disease, stroke, or angina (or cardiovascular disease)
were classified into three distinct diet groups: meat
eaters (participants who consumed meat, regardless
of whether they consumed fish, dairy, or eggs;

n=24 428), fish eaters (consumed fish but no meat;
n=7506), and vegetarians including vegans (n=16
254), based on dietary information collected at
baseline, and subsequently around 2010 (n=28 364).
MAIN OUTCOME MEASURES

Incident cases of ischaemic heart disease and stroke
(including ischaemic and haemorrhagic types)
identified through record linkage until 2016.

RESULTS

Over 18.1 years of follow-up, 2820 cases of ischaemic
heart disease and 1072 cases of total stroke (519
ischaemic stroke and 300 haemorrhagic stroke) were
recorded. After adjusting for sociodemographic and
lifestyle confounders, fish eaters and vegetarians

had 13% (hazard ratio 0.87, 95% confidence

interval 0.77 to 0.99) and 22% (0.78, 0.70 to 0.87)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Vegetarian and vegan diets have become increasingly popular in recent years,
but the potential benefits and hazards of these diets are not fully understood

lower rates of ischaemic heart disease than meat
eaters, respectively (P<0.001 for heterogeneity).

This difference was equivalent to 10 fewer cases of
ischaemic heart disease (95% confidence interval 6.7
to 13.1 fewer) in vegetarians than in meat eaters per
1000 population over 10 years. The associations for
ischaemic heart disease were partly attenuated after
adjustment for self reported high blood cholesterol,
high blood pressure, diabetes, and body mass index
(hazard ratio 0.90, 95% confidence interval 0.81 to
1.00 in vegetarians with all adjustments). By contrast,
vegetarians had 20% higher rates of total stroke
(hazard ratio 1.20, 95% confidence interval 1.02

to 1.40) than meat eaters, equivalent to three more
cases of total stroke (95% confidence interval 0.8 to
5.4 more) per 1000 population over 10 years, mostly
due to a higher rate of haemorrhagic stroke. The
associations for stroke did not attenuate after further
adjustment of disease risk factors.

CONCLUSIONS

In this prospective cohort in the UK, fish eaters

and vegetarians had lower rates of ischaemic heart
disease than meat eaters, although vegetarians had
higher rates of haemorrhagic and total stroke.

Introduction

Vegetarian and vegan diets have become increasingly
popular in recent years, partly due to perceived health
benefits, as well as concerns about the environment
and animal welfare.! In the United Kingdom, both
the representative National Diet and Nutrition Survey
2008-12 and a 2016 Ipsos MORI survey estimated
about 1.7 million vegetarians and vegans living in
the country.” > Evidence suggests that vegetarians
might have different disease risks compared with non-
vegetarians,® but data from large scale prospective
studies are limited, because few studies have recruited
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ABSTRACT

OBJECTIVE

To examine the associations of vegetarianism with
risks of ischaemic heart disease and stroke.

DESIGN

Prospective cohort study.

SETTING

The EPIC-Oxford study, a cohort in the United Kingdom
with a large proportion of non-meat eaters, recruited
across the country between 1993 and 2001.
PARTICIPANTS

48 188 participants with no history of ischaemic heart
disease, stroke, or angina (or cardiovascular disease)
were classified into three distinct diet groups: meat
eaters (participants who consumed meat, regardless
of whether they consumed fish, dairy, or eggs;

n=24 428), fish eaters (consumed fish but no meat;
n=7506), and vegetarians including vegans (n=16
254), based on dietary information collected at
baseline, and subsequently around 2010 (n=28 364).
MAIN OUTCOME MEASURES

Incident cases of ischaemic heart disease and stroke
(including ischaemic and haemorrhagic types)
identified through record linkage until 2016.
RESULTS

Over 18.1 years of follow-up, 2820 cases of ischaemic
heart disease and 1072 cases of total stroke (519
ischaemic stroke and 300 haemorrhagic stroke) were
recorded. After adjusting for sociodemographic and
lifestyle confounders, fish eaters and vegetarians

had 13% (hazard ratio 0.87, 95% confidence

interval 0.77 to 0.99) and 22% (0.78, 0.70 to 0.87)

WHAT IS ALREADY KNOWN ON THIS TOPIC

Vegetarian and vegan diets have become increasingly popular in recent years,
but the potential benefits and hazards of these diets are not fully understood

lower rates of ischaemic heart disease than meat
eaters, respectively (P<0.001 for heterogeneity).

This difference was equivalent to 10 fewer cases of
ischaemic heart disease (95% confidence interval 6.7
to 13.1 fewer) in vegetarians than in meat eaters per
1000 population over 10 years. The associations for
ischaemic heart disease were partly attenuated after
adjustment for self reported high blood cholesterol,
high blood pressure, diabetes, and body mass index
(hazard ratio 0.90, 95% confidence interval 0.81 to
1.00 in vegetarians with all adjustments). By contrast,
vegetarians had 20% higher rates of total stroke
(hazard ratio 1.20, 95% confidence interval 1.02

to 1.40) than meat eaters, equivalent to three more
cases of total stroke (95% confidence interval 0.8 to
5.4 more) per 1000 population over 10 years, mostly
due to a higher rate of haemorrhagic stroke. The
associations for stroke did not attenuate after further
adjustment of disease risk factors.

CONCLUSIONS

In this prospective cohort in the UK, fish eaters

and vegetarians had lower rates of ischaemic heart
disease than meat eaters, although vegetarians had
higher rates of haemorrhagic and total stroke.

Introduction

Vegetarian and vegan diets have become increasingly
popular in recent years, partly due to perceived health
benefits, as well as concerns about the environment
and animal welfare.! In the United Kingdom, both
the representative National Diet and Nutrition Survey
2008-12 and a 2016 Ipsos MORI survey estimated
about 1.7 million vegetarians and vegans living in
the country.” > Evidence suggests that vegetarians
might have different disease risks compared with non-
vegetarians,® but data from large scale prospective
studies are limited, because few studies have recruited
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Outcome and Cases
diet groups
Acute myocardial infarction
Meat eaters 559
Fish eaters 84
Vegetarians 145
Ischaemic heart disease
Meat eaters 2026
Fish eaters 298
Vegetarians 496
Ischaemic stroke
Meat eaters 340
Fish eaters 62
Vegetarians 117
Haemorrhagic stroke
Meat eaters 173
Fish eaters 38
Vegetarians 89
Total stroke
Meat eaters 678
Fish eaters 136
Vegetarians 258

Person
years
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ABSTRACT

OBJECTIVE

To estimate the potential impact on body mass
index (BMI) and prevalence of obesity of a 20% price
increase in high sugar snacks.

DESIGN
Modelling study.

SETTING
General adult population of the United Kingdom.

PARTICIPANTS

36324 households with data on product level
household expenditure from UK Kantar FMCG (fast
moving consumer goods) panel for January 2012 to
December 2013. Data were used to estimate changes
in energy (kcal, 1 kcal=4.18 kJ]=0.00418 MJ) purchase
associated with a 20% price increase in high sugar
snacks. Data for 2544 adults from waves 5 to 8 of
the National Diet and Nutrition Survey (2012-16)
were used to estimate resulting changes in BMI and
prevalence of obesity.

MAIN OUTCOME MEASURES

The effect on per person take home energy purchases
of a 20% price increase for three categories of high
sugar snacks: confectionery (including chocolate),

WHAT IS ALREADY KNOWN ON THIS TOPIC

Taxation strategies to lower sugar and energy intake have focused on sugar
sweetened beverages; in the UK, high sugar snacks, such as confectionery, make
a more substantial contribution to intakes of free sugars and energy than do
sugar sweetened beverages

Encouraged by the large reformulation efforts of the food industry after the Soft
Drink Industry Levy was introduced, Public Health England developed a voluntary
sugar reduction and reformulation programme for snacks, showing modest
results after the first year and highlighting the need for additional interventions
to reduce sugar intake through high sugar snacks

Several countries, including Mexico, Finland, and Hungary introduced taxes on
unhealthy foods, including high sugar snacks: early evaluations show a major
reduction in the purchase of such foods

WHAT THIS STUDY ADDS

Our study suggests that a 20% price increase in high sugar snacks has the
potential to reduce overall energy purchased among all body mass index and
income groups in the UK, leading to an estimated population level reduction in
obesity prevalence of 2.7 percentage points after the first year

The results of this study also suggest that price increases in high sugar snacks

biscuits, and cakes. Health outcomes resulting from
the price increase were measured as changes in
weight, BMI (not overweight (BMI <25), overweight
(BMI 225 and <30), and obese (BMI 230)), and
prevalence of obesity. Results were stratified by
household income and BMI.

RESULTS

For income groups combined, the average reduction in
energy consumption for a 20% price increase in high
sugar snacks was estimated to be 8.9x10> kcal (95%
confidence interval =13.1x10° to —4.2x10° kcal).
Using a static weight loss model, BMI was estimated
to decrease by 0.53 (95% confidence interval -1.01
to —0.06) on average across all categories and income
groups. This change could reduce the UK prevalence
of obesity by 2.7 percentage points (95% confidence
interval —3.7 to —1.7 percentage points) after one
year. The impact of a 20% price increase in high sugar
snacks on energy purchase was largest in low income
households classified as obese and smallest in high
income households classified as not overweight.

CONCLUSIONS

Increasing the price of high sugar snacks by 20%
could reduce energy intake, BMI, and prevalence of
obesity. This finding was in a UK context and was
double that modelled for a similar price increase in
sugar sweetened beverages.

Introduction

Over the past decades the prevalence of obesity has
increased steeply, with rates tripling globally between
1975 and 2016. In 2016, about two billion adults
(aged 18 or more) worldwide were overweight, of
whom more than 650 million were classified as obese.’
Obesity is a major risk factor for several chronic
conditions, including ischaemic heart disease, stroke,
many cancers, and type 2 diabetes.? In the UK, the
prevalence of obesity among adults was estimated
at 27.8% (95% confidence interval 24.9% to 30.7%)
in 2016,> higher than the average of 19.5% reported
by the Organisation for Economic Co-operation and
Development.“ However, noticeable differences exist in
the prevalence of obesity in relation to deprivation and
income.”” In 2016, 38% of women living in the most
deprived areas in England were classified as obese

compared with 20% living in the least deprived areas.®
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sugar sweetened beverages

Encouraged by the large reformulation efforts of the food industry after the Soft
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sugar reduction and reformulation programme for snacks, showing modest
results after the first year and highlighting the need for additional interventions
to reduce sugar intake through high sugar snacks

Several countries, including Mexico, Finland, and Hungary introduced taxes on
unhealthy foods, including high sugar snacks: early evaluations show a major

biscuits, and cakes. Health outcomes resulting from
the price increase were measured as changes in
weight, BMI (not overweight (BMI <25), overweight
(BMI 225 and <30), and obese (BMI 230)), and
prevalence of obesity. Results were stratified by
household income and BMI.

RESULTS

For income groups combined, the average reduction in
energy consumption for a 20% price increase in high
sugar snacks was estimated to be 8.9x10° kcal (95%
confidence interval ~13.1x10 to -4.2x10 keal).
Using a static weight loss model, BMI was estimated
to decrease by 0.53 (95% confidence interval -1.01
to —0.06) on average across all categories and income
groups. This change could reduce the UK prevalence
of obesity by 2.7 percentage points (95% confidence
interval 3.7 to —1.7 percentage points) after one
year. The impact of a 20% price increase in high sugar
snacks on energy purchase was largest in low income
households classified as obese and smallest in high
income households classified as not overweight.
CONCLUSIONS

Increasing the price of high sugar snacks by 20%
could reduce energy intake, BMI, and prevalence of
obesity. This finding was in a UK context and was
double that modelled for a similar price increase in
sugar sweetened beverages.

Introduction

Over the past decades the prevalence of obesity has
increased steeply, with rates tripling globally between
1975 and 2016. In 2016, about two billion adults
(aged 18 or more) worldwide were overweight, of
whom more than 650 million were classified as obese."
Obesity is a major risk factor for several chronic
conditions, including ischaemic heart disease, stroke,
many cancers, and type 2 diabetes.? In the UK, the

prevalence of obesity among adults was estimated
at 97 QoL (OCO0Z rrmbdornra intavaal 24 GOL +n 20 T0L)
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Contexto

» Las estrategias fiscales para reducir
el consumo de azucar y energia se
han centrado en las bebidas
azucaradas.

» En el Reino Unido los aperitivos con
alto contenido de azucar contribuyen
de forma mas sustancial a la ingesta
de azucares y energia libres que las
bebidas azucaradas.

» México, Finlandia y Hungria, han
Introducido impuestos sobre
alimentos no saludables como los
aperitivos con alto contenido de
azucar y las primeras evaluaciones
muestran una importante reduccion
en la compra de tales alimentos.
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Estudio de modelizacion
para estimar el impacto
notencial sobre el indice de
asa corporal (IMC) vy la
revalencia de obesidad de
n aumento del 20% en el
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esultados

YIMC en 0,53 (IC95%: -1,01 a
-0,06) promedio en todas las
categorias y grupos de
INgresos.

Este cambio podria reducir la
prevalencia de la obesidad en UK en

, 7% (intervalo de confianza del 95%:
-3,7 a -1,7 puntos porcentuales
después de un ano.

Tuvo mas impacto en los
hogares de bajos ingresos y
obesos y menor impacto en
hogares de altos ingresos
NOrmMOopPeSoO.
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M) or soks I8 sdulswiS non-alconalk: fazy Ivar
@=3asa (NAFLD) or non-alcotolc SIeJodepatitts
MRS

DESICN

M ted cohon KLty

SETTING

Popuiomon based, elecronic pemay heathas
Sambases bafore 31 Decamber 2015 fom four
Ezmpean countries: Iy (=154 2 & 2), Natheriaads
P=2225525), Spain (n=5488 357}, and UK
P=12605046L

PARTICIPANTS
120795 aduiswin 3 recorded clagnosts of NARLD
or NASH and no omher Iver diseses, masched ttime
of NAFLD ciggnosis (Index dam) by age, sax, pracie
SR, IndVISE, RCorded 3t six months before or afer
% 238 of diagnosis, wirt gp 0 100 paniens without
NAFLD or NASH In ™e same daabase.
MAN OUTCOM EMEASURES
Prmary OSIOme was imoident fatal or non-f3tal AMI
g schaemic or snspecifed seoka. Harasd rauos
wom esumame psng Cx mocels 3ad podled Jcross
Sanases by random affecr mats nalyses
RESULTS
120793 panents with recosded NAFLD or NASH

Wors icearNec with maas follow-up 2.1-
5.5 yeams ARer agjustment for 390 and smoking the
pooiec hazard ramio for AMIwas 1.17 (9. confdeace
meawa 1.05 2 130 1035 evamss In pamicpants
wIn NAFLD or NASH, 67 823 In maiched conerols).
B 3 Pow with mom compiens dasa on msk facors
S4098 NMAFLD and 4 664 988 manched coatrols),

WHAT IS ALREADY KNOWN ON THIS TOPIC

SUrNgRe RaTkeTs

Non-3icoholic fany Iver dsaase (NARLD) = associaned witt membolc sysdrome
and omar msk facors for o syocrdal Infarcon M) or sooke
NAFLD Is 3ssociomd with Boraasad risk of AV and sooke and cardiovascular

the har 302 oo for AME J%0r djzszment for Systolic
biood presseme, ype 2 dcbees, 1l choleserol
level =oun use, 3 hypemansion was LO1 (091
L12; 747 avenrs In paracpants with NAFLD or NASH,
37 462 In mahec conmais). ARSr JCjumment 1 age
ans smOoKIng T3NS e pocled 2arard rano for Iroke
was 118 (111 o L24; 2157 avaars In parucipams
wiR NAFLD or NASE, 1534 001 In mached conuois). In
e FoUp Wit MOors Compians 313 on risk facioes, the
hazard reio for sookawas LOA (09910 LO% 1666
ovents In panicipass e NAFLD, 83 822 n maches
conols) after funher aestmaent for ype 2 diabetes,
sy=2elic biood pressers, ! choleszerol kvel siaon
use, 3ad hypenenson.

CONCLUSIONS

The diagnosis of NARLD I cumam routiae cam of 17.7
million SERISNT 2D063TS DO 20 4 25T0CiIeC with

AM I or sToka risk 2% Jaemmen: for established
cardiovascaiar nsk Soors. Camdovascalar sk
ASIITINENT N U Wk 3 clagnosis of NAFLD =
Imponaat but showls ¢ Come In ™0 SImeway 35 for
the genarai populson.

Imreducson

For sovemal yar, sesesschers dowe proposed that, i
addnion © being 2 marker of aoopic Bx acoumulanon
ad dobmes rEk (edach 5 umambguOows), oD
aioholic Gy Wwer dsmse (NAFLD) mgix have
IMPONAN S0CRNOR: WD GVl curnmes
The incidence of NAFLD has moeased alongssde tat of
obesay and diabemes workdwide, howower s “mpac”™
on compinions Som Sose condinons, Inclodng sk
of Gndovsior S, has noc et boon estabitshad.
In some ways this = oo sunprsmng becuse people
with NAFLD ofen owe sbnommal ghacse and lipd
lvals and 2 sl oweswalghy or cbese Other
maochantsms thar condd axplan 2 possihie assoctanion
Include InCessad andave sTem, deramgad adipoione
profie, and typercoagiatility, winch ot more Rkely tn
peopie with NA FLIL * gevimg s 1o nisk of AM 1 or strole
beyond those of madroel nisk Dooes. Siadies have

shown an Increased prvalance of sumogae
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RESEARCH

Non-alcoholic fatty liver disease and risk of incident acute
myocardial infarction and stroke: findings from matched cohort
study of 18 million European adults

Myriam Alexander," A Katrina Loomis,” Johan van der Lei,” Talita Duarte-Salles,”

Daniel Prieto-Alhambra,’ David Ansell,”” Alessandro Pasqua,” Francesco Lapi,” Peter Rijnbeek,’
Mees Mosseveld,’ Paul Avillach,’ Peter Egger,’ Nafeesa N Dhalwani,'® Stuart Kendrick,
Carlos Celis-Morales,'? Dawn M Waterworth,’> William Alazawi,’*” Naveed Sattar’

« Estudio prospectivo con cohortes apareadas a partir de 4 bases de datos
de pacientes de tencidn primaria con diagnostico de esteatosis o
esteatohepatitis no alcohodlica. Muestra 120795 pacientes.

« Estratificacion por edad, sexo, tabaquismo, diabetes, presion arterial,
niveles de LDL y uso de estatinas.

 Determinar riesgo de infarto e ictus en pacientes con esteatosis vy
esteatohepatitis no alcoholica.
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Further adjusted for diabetes, systolic
blood pressure, and total cholesterol

HSD 7329/126
IPCI 4704/90
SIDIAP 14 933/334
THIN 10 496/197
Subtotat P-het=0.049; ’=61.9% 37 462/747

Further adjusted for statin use and hypertension

Database Eventsinnon- Hazard ratio
NAFLD/NAFLD (95% CD
Total population
Adjusted for age and smoking status
HSD 150147221 —_—
IPCI 9625/137 —
SIDIAP 23 238/414 ——
THIN 19 946/263 —
Subtotak P-het=0.032; I’=66.0% 67 823/1035 ——
Subset*
Adjusted for age and smoking status
HSD 7329/126 <—=—.
IPCI 4704/90
SIDIAP 14 933/334
THIN 10 496/197
Subtotak P-het=0047; I’=62.2% 37 462/747

HSD 7329/126 <=—t

IPCI 4704/90

SIDIAP 14933/334 —e=—

THIN 10 496/197 —

Subtotak P-het=0.121; P=48.4% 37 462/747 e
08 1

1.2 14 16

Hazard ratio
(95%CD

103(0.90t0 1.18)
127 (1.07 to 1.50)
1.11(1.01t01.22)
131(1.16 to 1.49)
1.17(1.05 to 1.30)

0.88(0.74 to 1.05)
125(1.02 to 1.55)
1.0900.97 to 1.21)
1.16(1.01 to 1.34)
1.08 (0.96 to 1.23)

0.88 (0.74 to 1.05)
125(1.01 to 1.54)
107 (0.96 to 1.19)
1.15(1.00 to 1.33)
107 (0.95t0 1.22)

086(0.72t0 1.03)
1.18(0.95 to 145)
0.99(0.89 to0 1.10)
107 0.92to0 1.23)
101091t 1.12)

Database

Events in non-

NAFLD/NAFLD

Total population
Adjusted for age and smoking status

HSD 60082/962
IPCI 11902/156
SIDIAP 45658/854
THIN 16359/215
Subtotal: P-het=0.236; ’=29.3% 134001/2187
Subset*
Adjusted for age and smoking status
HSD 37606/719
IPCI 6059/101
SIDIAP 31561/702
THIN 8656/144
Subtotal: P-het=0.606; ’'=0% 83 882/1666

Further adjusted for diabetes, systolic
blood pressure, and total cholesterol

HSD 37606/719
IPCI 6059/101
SIDIAP 31561/702
THIN 8656/144
Subtotal: P-het=0.671; ’=0% 83 882/1666
Further adjusted for statin use and hypertension
HSD 37606/719
IPCI 6059/101
SIDIAP 31561/702
THIN 8656/144
Subtotal: P-het=0.922; I’=0% 83 882/1666

08

Hazard ratio
(952%CD

e bl

'
'
—_—

<+

-

—:-—

o

1 1.2 14 1.6

Hazard ratio
(95%Ch

1.16(1.09t0 1.23)
1.15(0.99 to 1.35)
1.14(107 t0 1.22)
1.34(1.17 to 1.53)
1.18(1.11 t0 1.249)

1.06(098 to 1.14)
1.10(090 to 1.35)
1.13(1.05t0 1.22)
1.13(096 to 1.34)
1.10(1.04 to 1.15)

1.05(098 to 1.13)
1.09(090 to 1.34)
1.12(1.04 t0 1.21)
1.12(095t0 1.32)
1.09(1.04 to 1.14)

1.02(094 to 1.10)
1.06(087 to 1.29)
1.05(097 to 1.13)
1.05(089 to0 1.25)
1.04(0.99 to 1.09)

La presencia de esteatosis o esteatohepatitis no alcohdlica no supone un aumento
del riesgo cardiovascular por si sola. Debe hacerse una valoracion global del riesgo
cardiovascular en estos pacientes.
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20-Year Follow-up of Statins in Children
with Familial Hypercholesterolemia

lise K. Luirink, MLD_ Abert Wiegman MD_PRD
D. Mesike Kusters, M D_ PR D_ Michel H Hof PhD.
Jaap W. Groothoff MDD, Ph D, EncdeGroot MD_ PhD,
John ).P. Kastelein M.D_ PhD. and BExbara A Hutten PR D

ARSTRACT

BACKGROUND
Familial hypercholesterolemia is characerized by sovendly devamed low-density
lipoprotein (LDL) cholesterol levels and premarese cardiovascalar disease The
shoreterm efficacy of statin derapy m children s wel' sblished, box longer
flowap smdies evaluaring changes in the nsk of cardiomscalar disease are
scarce.

METHODS
We repoer 2 204year follow-ap stady of stacin Serpy i Afdnen. A mral of 214
patents with amilial hyperchd sseerolemaa (g=meccally omfirmed in 98% of the
patents) who were peevicudy parccipans in 2 placsho-conorolled il evalaanng
the 2year efficacy and safery of pravaszacn, were wined for follow-op, wgether
with their 9 o naffected siblings. Participancs complesad 2 guestionnaire, provided
blood samples, and anderwent measurements of carood moma-media thickness.
The incddence of cardiovascalar disease among Se parienss with familial hyper
chdesterolemia was compared with thar among theair 156 affeced parens.

BESULTS
O¥f the original cohorr, 184 of 214 patens with G @ hypescholesterdl emia (B69%)
and 77 of 9 siblngs ET%) wese semn in ollowop: among the 214 patiens, daxa on
acrdiovascalar evenss and on deach from cardhovasce lar canses were avadlable for
204 (95%) and 234 (100%), respectively. The mean LOL chaleszerol loved in the pa-
tenes had decreased from 2473 o 3607 mg per deciieer (fom 613 o 4.16 mmaol
per | zex) — a decrease of 2% from the basddine lod exmens poals (DL choles
tercl <100 mg per deciliver [2.59 mmnd per liner]) wese achieved in 27 panients 20%).
Mean progression of carcdd moma-media dicknes over the encre follow-ap
period was 0.0056 mm peryear in patiens wich Gmiial Sy pescholeszesnlemia and
0.00% mm per year m siblmgs (mean difference adesed or sex, - 00001 mm per
year; 99% confidence interval, ~0.0010 m 0UO00E). The commbiove mcdence of
cardiovascalar events and of deach from cardiovascelar canses ar 9 years of age
was lower among the patients with famdial ypeschdeserolemiz than among
their affecied parenes (Fe vs. 26% and 0 vs. 7%, mespectwely).

CONCLUSIONS
Be chie amndes dunbdasdesn s coesha svhasume shectane shiidhamnd ke caarioaee et Caeiiibad
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r'he NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

20-Year Follow-up of Statins in Children
with Familial Hypercholesterolemia

lIse K. Luirink, M.D., Albert Wiegman, M.D., Ph.D.,
D. Meeike Kusters, M.D., Ph.D., Michel H. Hof, Ph.D.,
Jaap W. Groothoff, M.D., Ph.D., Eric de Groot, M.D., Ph.D.,
John ).P. Kastelein, M.D., Ph.D., and Barbara A. Hutten, Ph.D.

Baseline: | with o sbinge o paints « Estudio observacional a 20
Start of hypercholesterolemia with familial ~
Trial were enrolled hypercholeterlemia anos sobre la base de
ensayo clinico previo.
11 Were excluded 18 Were excluded A
because they did 12 Did not hayg time ® PaC|enteS Con
not respond for study visit

i, D notrespon hipercolesterolemia familiar,
ollow-up

Period Moweeou hermanos sanos y padres.

18 Did not have time
1 Died i afic « Valoracion de niveles de
accident . s o
LDL, media de la intima de |a
‘ ’ . .
214 Patients had 203 Patients had 184 Patients had 77 Unaffected 156 Parents with Ca rot | d a y m O rta I | d a d

W¥ears | BEEDTEN || Cmdorscuin || Tipdieveis and vaigie on iid Ferolomie had data. g
a&:r S'talrt sjscular causels . elzvents Il::Ienrotid IMT :evels andIpl availablé on cardio- Ca rd I Ova S C u I a r (CO m pa ra d a

of Tria carotid IMT vascular events and

death from cardio- con padres)
vascular causes
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T famiar—controles | Diferencia

Baseline 0.446 mm (95% 0.439 mm (95% 0.012 mm (95%
s00- Cl,0.439 a Cl,0.430 a Cl, 0.002 a
_ 0.453) 0.449) 0.021)
S T 20 afios 0.555 mm (95% 0.551 mm (95% 0.008 mm; (95%
3 Cl,0.542 a Cl, 0.531a Cl, -0.009 a
I T I; 0.567) 0.570) 0.026)
- - — LDL<100 0,532mm (95%
X | Cl, 0,508 a -
__— , 0,022mm; (95%
Baseline Follow-up Baseline Follow-up 0,556) CI O 003 3
:aytpnzrn‘t:;;-th F:mhli?lla Unaffected Siblings LDL>1OO 0,560mm (95% 0,64’7)
Il = e e '
0,574)
A Freedom from Cardiovascular Events N B Freedomfro:nocoeat.. T — “wch S
- - Conclusién:
s £ La terapia con estatinas, en los
: : pacientes con hipercolesterolemia
familiar, iniciada en la infancia,
enlentece el desarrollo de la placa
de ateroma en la carotida y reduce
gzldarte:ilk‘h FH 214 213 213 AgeZ:YG') 134 44 1 gl?idarte:i:ik:hFH 214 213 213 Agzzr) 143 45 1 eI riesgo de enfermedad
Parents with FH 156 156 155 150 145 133 115 Parents with FH 156 156 156 155 153 150 145 Cardiovascular en Ia edad adUIta.
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Articles

Cardiovascular, mortality, and kidney outcomeswith GLP-1 ¥ Q
receptor agonists in patients with type 2 diabetes:

a systematic review and meta-analysis of cardiovascular
outcome trials

Sererl Kot even, Roran Rtk P dog 5 jhung e f Dochrty, Novess Setxr. Dows P, Larllsbe, Mok ( Pere jcbe JVNMMuray

Summary
Backgrund Chaagon- ke pepdde-1 (CLP-1) racopeor agontses SSer 1n el serucwune and Suragon of 200800 and Bave | e Deoees raxrw =1y
been studiod In ertals of vazy Ing staes and with difeton: padens: populsions. - M) InConstswrm ofecs on QArdiovasaular  oonmc treme
oeacomes Topockd We imed 1 symehestse the vafable avidencs by Soing 3 sysemae foview and MeSImbss of Agwiy xo
cardiovascelar ouscome trials of these drugs. ST S PEET S
Mathods We ssarched MEDLINE (i3 PubMed) and the Cochrane Crmeral Regisaer of Commlled Tils for lighle 2™
pbcebocomrolid wiab mpordng majer aderse Grdovascolir eems MACE; e aniivascalar daath, SEkS, Loy eonpEag o
or myocardial m@eodon) wp w0 june 1S 2009, We did 3 meo-anohss wing 3 codom-aSecs model 0 sttt ovenall 35 Cemovece e
ln:xlm By} for MACE, &s componenss, deash fom an Gue. despial admsssion Sor haan Qikre, Mdney  Cesw Soaersy ot Cangow
koy safery ouscomes (severe DypoghGemta pencatts. and pancwedk oo We abo eomined e, L G i
mammumump-mhﬁmum age, taseldine HbAIC, :ms-;::-m
and basoline esdmawd gomerular Shrodon Do) 1ial duridon. Tiemene doong Ineerval. and seanural omology. e
o { e M o
Findings Of 27 publicadions scroemed, soven wils, whth 3 comibtned sl of 56004 pardcapanss, were included: ELIXA > Ve SmgRD,
(hisemadde) LEADER (raghuide), SUSTAING (pemaghesds EXSCEL feowadds, Hammony ORMOMES arecene (e
REWIND (dulagiuside) and PIONEER ¢ (oral semagiedde) Owerall, CLF-1 rocopent 2gomist INQEINTE  sapes, (peremge,
roduced MACE by 125 (HR 0-53, 95% C10-52-0-9%¢ p<0- 0000) Them was 20 swatistically dgniscant hasemogenotey Jemwast 51 Cacmer,
across @ subgmups examined. HRs were 0- 53 95% (O 0- 519 % p-0-003) for deash from candiovascular causes, e ol e W0,
0-84 0-76-0.93; p<0-0001) for Gul or non-Sul sumke, and 691 § 54100, p-0-043) for Gl of NOBGG] e .
myocardial inArcgon. CLP-1 recepeor agoats: weamen: mdocd 2b-cGmse momallyy by 125¢ (055, 0.53.0-95) gue o T Senia U
p=0-001), admission for dean Qfkare by 956 091 0 530 9% p-0-025) and 2 bmad composiy kdney soiceweg e

oscome (dev of Dew-onset macrmalbomiTurt. dockne B esdmowd gomersar Ghoeon Qe [of IncTiase in n"":—_'-'
creatinine|, progression 1 end-sage kidney disease, or dead Jesbunbie w kidney Guses) by % 0-83. 0.75-0-8%, oo e '

p<0-0001), mamby due w0 3 mducton In uriayy dbumin sonbe There was o Iconese I sk of SV Saweon

hy poghyGemia, pancreads, OF pancTeac CIner lomoraeti T
aupﬂl.'.  bee

Intarpretation TRaememe with CLP-1 mapeor sgoatses 2o emeictl afocs om cardior ascular monally and kidney s fonte (e

REACOMES I patents with ype 2 dabess. ———————
Funding None.
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Introduction
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Cardiovascular, mortality, and kidney outcomes with GLP-1 -:-\ ®
receptor agonists in patients with type 2 diabetes:
a systematic review and meta-analysis of cardiovascular

outcome trials

« Revision sistematica y metanalisis de ensayos controlados con placebo hasta
el 15 de junio de 2019.

« Revision 7 ensayos (56004 pacientes). ELIXA (lixisenatide), LEADER
(liraglutide), SUSTAIN-6 (semaglutide), EXSCEL (exenatide), Harmony
Outcomes (albiglutide), REWIND dulaglutide), y PIONEER 6 (semaglutide
oral).

« Ensayos con end points primarios de seguridad cardiovascular (MACE:
muerte, infarto, ictus); analisis de seguridad renal.

 End points de seguridad: hipoglucemia severa, retinopatia, pancreatitis y
cancer de pancreas.



RIESGO CARDIOVASCULAR

ELIXA LEADER SUSTAIN-6 EXSCEL Harmony Outcomes REWIND PIONEER 6
(n=6068y (n=9340)"** (n=3297)° (n=14752)" (n=9463)" (n=9901)=* (n=3183)

Drug Lixisenatide Liraglutide Semaglutide Exenatide Albiglutide Dulaglutide Semaglutide (oral)
Structural basis Exendin-4 Human GLP-1 Human GLP-1 Exendin-4 Human GLP-1 Human GLP-1 Human GLP-1
Administration route Subcutaneous Subcutaneous Subcutaneous Subcutaneous Subcutaneous Subcutaneous Oral
Dose 20 pg per day 1-8 mg perday 0-50r1mgperweek 2 mg per week 30 or 50 mg perweek 1.5 mg perweek 14 mg per day
Age (years) 60 (10) 64(7) 65(7) 62(9) 64 (7) 66 (7) 66 (7)
Sex

Men 4207 (69%) 6003 (64%) 2002 (61%) 9149 (62%) 6569 (69%) 5312 (54%) 2176 (68%)

Women 1861 (31%) 3337 (36%) 1295 (39%) 5603 (38%) 2894 (31%) 4589 (46%) 1007 (32%)
Ethnic origin

White 4576 (75%) 7238 (77%) 2736 (83%) 11175 (76%) 6583 (70%) 7498 (76%) 2300 (72%)

Other 1492 (25%) 2102 (23%) 561 (17%) 3577 (24%) 2880 (30%) 2403 (24%) 883 (28%)
BMI (kg/m?) 30-1(5-6) 325(63) 32:8(6-2) 327 (64) 32:3(5-9) 32:3(57) 32:3(65)
Diabetes duration (years) 9-2(8-2) 12-8 (8-0) 13-9(8-1) 13-1(8-3) 14-2 (8-8) 10-6 (7-2) 14-9(8-5)
HbA., (%) 77 (1-3) 87 (1-6) 8-7(15) 81(1-0) 87(15) 73(11) 8-2(1-6)
Established cardiovascular 6068 (100%) 7598 (81%) 2735 (83%) 10782 (73%) 9463 (100%) 3114 (31%) 2695 (85%)
disease
History of heart failure 1358 (22%) 1667 (18%) 777 (24%) 2389 (16%) 1922 (20%) 853 (9%) 388 (12%)
Systolic blood pressure (mm Hg) 129(17) 136 (18) 136 (17) 135(17) 135 (17) 137 (17) 136 (18)
eGFR (mL/min per 173 m*)* 78(21) 80 (NR) 80(61-92) 77 (61-92) 79(25) 75(24) 74(21)
Glucose-lowering drugs used

Insulin 2374 (39%) 4169 (45%) 1913 (58%) 6838 (46%) 5597 (59%) 2363 (24%) 1930 (61%)

Biguanides 4021 (66%) 7144 (76%) 2414 (73%) 11295 (77%) 6969 (74%) 8037 (81%) 2463 (77%)

Sulfonylurea 2004 (33%) 4733 (51%) 1410 (43%) 5401 (37%) 2725 (29%) 4552 (46%) 1027 (32%)

Thiazolidinedione 95 (2%) 575 (6%) 76 (2%) 579 (4%) 194 (2%) 168 (2%) 118 (4%)

DPP-4 inhibitor NA 6 (<1%) 5 (<1%) 2203 (15%) 1437 (15%) 88 (1%) 2 (<1%)

SGLT2 inhibitor NA NA 5 (<1%) 77 (1%) 575 (6%) 12 (<1%) 305 (10%)

Numerical data are mean (SD) or n (%), unless otherwise specified. GLP-1=glucagon-like peptide-1. eGFR=estimated glomerular filtration rate. NR=not reported. DPP-4=dipeptidyl peptidase-4.
SGLT2=sodium-glucose co-transporter-2. *eGFR data are median (IQR) for SUSTAIN-6 and EXSCEL

Table: Baseline characteristics and use of glucose-lowering drugs across included trials
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GLP-1 receptor Placebo Hazard ratio NNT pvalue
agonist n/N (%) n/N (%) (95% CI) (95% CI)
Three-component MACE i
ELIXA 400/3034 (13%) 302/3034 (13%) e 1-02 (0-89-1-17) 078
LEADER 608/4668 (13%) 6094/4672 (15%) —_— 0-87 (0-78-0-97) 0-015
SUSTAIN-6 108/1648 (7%) 146/1649 (9%) — 074 (0-58-0-95) 0016
EXSCEL 839/7356 (11%) 905/7396 (12%) - 0-91 (0-83-1-00) 0-061
Harmony Qutcomes 338/4731(7%) 428/4732 (9%) e 0-78 (0-68-0-90) <0-0001
REWIND 594/4949 (12%) 663/4952 (13%) - 0-88 (0-79-0-99) 0026
PIONEER 6 61/1591 (4%) 76/1592 (5%) >~ 0-79 (0-57-1-11) 017
overall 2048/27977 (11%)  3304/28027 (12%) <> 0-88 (0-82-0-94) 75(50-151)  <0-0001
(’=40-9%, p=0-118) I ]
Cardiovascular death i |
ELIXA 156/3034 (5%) 158/3034 (5%) L. 0-98 (0.78-1-22) 0-85
LEADER 219/4668 (5%) 278/4672 (6%) — | 078 (0-66-0-93) 0-007
SUSTAIN-6 44/1648 (3%) 46/1649 (3%) . 0-98 (0-65-1-48) 092
EXSCEL 340/7356 (5%) 383/7396 (5%) - 0-88 (076-1-02) 0-096
Harmony Outcomes 122/4731(3%) 130/4732 (3%) e 0-93(073-1-19) 058
REWIND 317/4949 (6%) 346/4952 (7%) — 0-91(0-78-1-06) 018
PIONEER 6 15/1591 (1%) 30/1502 2%) : 0-49 (0-27-0-92) 0-021
overall 1277/27977 (5%) 147128027 (5%) @ 0-88(0-81-0-96) 163 (103-489)  0.003
(’=13.5%, p=0-327) . 1

* Reduccion del 12% MACE (HR 0,88, 95% IC 0,82-0,94, p<0,0001). NNT 75 a los 3,2 afos.
« Mayor duracion de seguimiento en estudio LEADER vs ELIXA
* Reduccion mortalidad cardiovascular (HR 0,88, 95% IC 0,81-0,96, p<0,0001).
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Fatal or non-fatal myocardial infarction

ELIXA 270/3034 (9%) 261/3034 (9%) 1-03 (0-87-1-22) 071
LEADER 202/4668 (6%) 339/4672 (7%) e 0-86 (073-1-00) 0-046
SUSTAIN-6 54/1648 (3%) 67/1649 (4%) . 0-81(0-57-1-16) 0-26
EXSCEL 483/7356 (7%) 493/7396 (7%) e 0-97 (0-85-1-10) 0-62
Harmony Outcomes 181/4731 (4%) 240/4732 (5%) e 075 (0-61-0-90) 0-003
REWIND 223/4949 (5%) 231/4952 (5%) e 0-96 (0-79-1-15) 0-63
PIONEER 6* 37/1591 (2%) 31/1592 (2%) e 118 (0-73-1-90) 0-49
Overall 1540/27977 (6%)  1662/28027 (6%) <> 0-91(0-84-1.00) 193(109-NA)  0.043
(P=27-4%, p=0-219) .
Fatal or non-fatal stroke
ELIXA 67/3034 (2%) 60/3034 (2%) — - 112 (0-79-1-58) 0-54
LEADER 173/4668 (4%) 199/4672 (4%) s 0-86 (0-71-1-06) 016
SUSTAIN-6 30/1648 (2%) 46/1649 (3%) »* n 0-65 (0-41-1-03) 0-066
EXSCEL 187/7356 (3%) 218/7396 (3%) —— 0-85 (0-70-1-03) 0-095
Harmony Outcomes 04/4731 (2%) 108/4732 (2%) - 0-86 (0-66-1-14) 0-30
REWIND 158/4949 (3%) 205/4952 (4%) — 0-76 (0-62-0-94) 0-01
PIONEER 6* 12/1591 (1%) 16/1592 (1%) & : 0-74 (0-35-1.57) 043
overall 721/27 977 (3%) 852/28027 (3%) <> 0-84(0-76-0-93)  209(139-477) <0-0001
(P=0-0%, p=0-557) :
5 15
‘_
FavoursGLP-1  Favours

receptor agonist placebo

« Reduccion infarto fatal y no fatal (HR 0,91, 95% IC 0,84-1,00, p<0,043)

« Posible efecto antiarterioscerético por el tiempo a la aparicion de los efectos. ¢Sinergia con iISGLT2?

 Liraglutide y albiglutide, con tasas de reduccidén de insuficiencia cardiaca mayores.
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* No heterogenicidad por el nivel basal de HbA1c
« No heterogenicidad por el intervalo de dosificacion (diario vs semanal)
* No heterogenicidad por prevencién primaria vs prevencion secundaria

« Disminucion de ingresos por insuficiencia cardiaca 9% (HR 0,91 1C95%
0,83-0,99; p=0,028; NNT 312). Posible relacion con Cl. Harmony (albiglutide)
p<0,0001.

* Posible efecto de la homologia al GLP1 humano (albiglutide, dulaglutide,
liraglutide y semaglutide vs exenatide y lixisenatide) p=0,06.

* Mejoria de los resultados a nivel renal (macroalbuminria + empeoramiento de
funcion renal) en un 17% (HR 0,83 IC95% 0,78-0,89, NNT 62) por reduccion
de albuminuria.

 No aumento de efectos secundarios (hipoglucemias graves, pancreatitis,
cancer de pancreas o tiroides)
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Annals of Internal Medicine

ORIGINAL RESEARCH | 15 OCTOBER 2019

Blood Culture Results Before and After Antimicrobial
Administration in Patients With Severe Manifestations
of Sepsis: A Diagnostic Study

Matthew P. Cheng, MD; Robert Stenstrom, MD, PhD; Katryn Paquette, MD; Sarah N. Stabler, PharmD; Murtaza
Akhter, MD; Adam C. Davidson, MD; Marko Gavric, BSc; Alexander Lawandi, MD; Rehman Jinah, BSc; Zahid
Saeed, MD; Koray Demir, MD; Kelly Huang, BSc; Amirali Mahpour, MD; Chris Shamatutu, BSc; Chelsea Caya,
MSc; Jean-Marc Troquet, MD; Greg Clark, MD; Cedric P. Yansouni, MD; David Sweet, MD; for the FABLED
Investigators *

« 325 pacientes con criterios de sepsis a los que se les
extrajo hemocultivos antes y 120min después del inicio
del tratamiento antibidtico.

« Positividad de hemocultivos pre-antibidtico 31,4% vs
19,4% hemocultivos post-antibidtico. IC95%
5,4%-18,6%; p<0,001.

« Sensibilidad del cultivo post-antibidtico 52,9% (IC95%
42,8%-62,9%)

* El inicio de la terapia antibiotica empirica previo a la
extraccion de hemocultivos reduce su sensibilidad.
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THE LANCET
HIV

ARTICLES

Bone mineral density in virologically suppressed people aged 60
years or older with HIV-1 switching from a regimen containing
tenofovir disoproxil fumarate to an elvitegravir, cobicistat,
emtricitabine, and tenofovir alafenamide single-tablet regimen: a
multicentre, open-label, phase 3b, randomised trial

« Estudio prospectivo, multicéntrico, randomizado, abierto
con el objetivo de determinar el efecto del cambio de
regimenes basados en tenofovir difumarato (TDF) a
regimenes basados en tenofovir alafenamida (TAF) en
pacientes VIH sobre la densidad mineral ésea.

167 randomizados 1:2 a mantener tratamiento con TDF vs
cambio a regimen basado en TAF (Genvoya®).
Determinacion de DMO a las 48 semanas.

* Resultados:

* DMO columna: +2,24% (ds3,27) TAF vs -0,10% (ds3,39) TDF;
(2,43% [IC95% 1,34-3,52]; p<0,0001)

« DMO cadera: +1,33% (ds2,20) TAF vs -0,73% (ds3,21) TDF;
(2,04% [1,17-2,90]; p<0,0001)
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