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An	almost	perfect
test	in	young	patients..









NEW	DEFINITION	OF	HEART	FAILURE	REQUIRES	ELEVATED	PLASMA	NP
--for	HFPEF	and	HFmrEF	

New	ESC	GUIDELINES	May	2016	European	Heart	Journal	



2016	ESC	GUIDELINES
May	2016
European	Heart	Journal
2016doi:10.1093/eurheartj/ehw128

NON-ACUTE

ACUTE

Upon	presentation	measurement
of	plasma	NT-proBNP is	recommended
in	ALL cases	with	acute	dyspnea and
suspected	Acute	Heart	Failure



ESC	Guidelines	 for	diagnosis	and	treatment	of	HF	2012	



Gaze et al. Ann Clin Bioch 2008

Troponin intra and extra-cellular locations

Cardiomyocyte
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Can biomarker(s) improve current
Risk Stratification and treatment 
decisions/efficacy ? 



• There are TWO Cardinal Established Clinical CV Biomarkers 
- cardiac troponins
- cardiac B type natriuretic peptides 

Both established in acute cardiac disease -acute heart failure
-acute heart attack (AMI)

Both increasingly recognized as sensitive predictors of CV 
Prognosis in pre-clinical and non-acute settings

Biomarkers in Heart  Disease:
-the non-acute setting-





Biomarkers applied in the general 
population ?

§ NT-proBNP Amino-terminal pro-B type natriuretic peptide

§ TnT:        Measured with a new highly sensitive 
assay - lower detection limit (3 pg/mL)

§ GDF-15:  Growth differentiation factor-15

§ sFLT-1:    fms-tyrosine kinase-1(VEGF receptor-1) 

§ PLGF:      Placental growth factor                     



• In	1982-1984:	 	a	random	sample	of	4807	individuals,	
aged	30,	40,	50	or	60	years	were	invited	to	participate	
in	the	Danish	MONICA	program

• In	1993-1994:	 3785	former	participants	were	re-invited	
to	participate	 in	the	MONICA	10	program

• To	evaluate	the	value	of	NT-proBNP,	hs cTnT,	GDF-
15,PLGF,	and	sFLT-1	for	predicting	first	major	
cardiovascular	events	and	death	in	the	general	
population	

MONICA 10          ... reported 2009



TNT and Outcome
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Adjusted	HR	for	overall	mortality

HR (95% CI) P-value

GDF-15  (>528 pg/mL) 2.0 (1.4-2.8) <0.001

hsTNT   (>3 pg/mL) 1.5 (1.2-2.0) 0.001

PLGF   (>16 pg/mL) 1.3 (0.9-1.6) 0.062

FLT-1  (>78 pg/mL) 1.6 (1.3-1.9) <0.001

NT-proBNP  (>89 pg/mL) 1.5 (1.2-1.8) 0.001

hsCRP   (>3.8 mg/L) 1.5 (1.2-1.9) <0.001

HR adjusted for age, gender, diabetes, current smoking, systolic BP, 
hypertensive medication, serum total-cholesterol, serum HDL-cholesterol

0.5      1.0         1.5        2.0       3.0



Circulation 2010;121:2388-97.

30	Markers	
7915	from	FINRISK	97
-538	incident	CV	events	over	10y

2552	men
Belfast	PRIME	cohort
-260	events	

Developed	score	cTnI,	NT-proBNP,
CRP	



Troponin I

NT-proBNP
CRP
Score 

Circulation 2010;121:2388-97.



Figure 2. Adjusted HRs for incident CHD
(A) and CVD (B) by decile of NT-proBNP.
HRs are adjusted for age, sex, race, current
smoking (Y/N), family history of heart
attack, diabetes, use of antihypertensive
therapy, use of statin therapy, body mass
index, SBP, ...
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Serial measurement of N-terminal pro–B-type
natriuretic peptide and cardiac troponin T for
cardiovascular disease risk assessment in the
Multi-EthnicStudy of Atherosclerosis (MESA)

American Heart Journal, Volume 170, Issue 6, 2015, 1170–1183

http://dx.doi.org/10.1016/j.ahj.2015.09.010

Epidemiology from community 
cohorts

Multi-Ethnic Study of 
Atherosclerosis
“ MESA “ 



Figure 3. Kaplan-Meier plots
based on quintile of NT-proBNP,
by ethnicity. The plots show risk of
incident CHD and CVD among all
participants (A, E), non-Hispanic
whites (B, F), African Americans
(C, G), and Hispanics (D, H).

Lori B.Daniels,et al
Serial measurement of N-terminal 
pro–B-type natriuretic peptide and 
cardiac troponin T for cardiovascu lar 
disease risk assessment in the Multi-
Ethnic Study of Atherosclerosis 
(MESA)

American Heart Journal, 
2015;170:1170–1183
http://dx.doi.org/10.1016/j.ahj.2015.0
9.010
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Broadening	and	improving	cardiovascular	risk	assessment	with	natriuretic	peptides	
measurement:	individual-participant	meta-analysis	of	40	prospective	cohorts.
The Natriuretic Peptides Studies Collaboration

Risk	ratios	=	adjusted	for	age,	smoking	status,	history	
of	diabetes,	systolic	blood	pressure,	total	cholesterol	
and	HDL-C	and,	where	appropriate,	stratified	by	sex.	
Total	of:-
- 4,716	CHD	outcomes	(from	34	cohorts)
- 3,760	stroke	outcomes	(from	29	cohorts)
- 2,008	heart	failure	outcomes	(from	14	cohorts).	

Data	from	40	prospective	cohorts	involving	
95,617	participants	without	a	history	of	CVD	at	
baseline.	Follow	up	median	7.8	years.

Interpretation:	In	people	without	baseline	CVD,	adding	NT-proBNP
assessment	to	conventional	risk	factors	could	improve	accuracy	of	CHD	and
stroke	risk	prediction	as	well	as	broaden	CVD	prediction	to	include
first-onset	heart	failure.

CHD

STROKE

Heart Failure



IS  THERE  ANY  TRIAL  EVIDENCE 
SUPPORTING  EFFICACY  OF  MARKER-

GUIDED  RISK  STRATIFICATION  TO 
TRIGGER  TREATMENT ? 





JACC 2013; 62:1365-72.

Inclusion Criteria
Type 2 DM ≥ 6/12
Age ≥ 18years
NT-proBNP >125pg/ml

Exclusion Criteria
-Hx of Cardiac Disease
-ECG changes incl Afib, ST-T wave
abnormalities,BBB
-Abnormal Echo (with exception
of diastolic dysfunction) ie low EF, wall
motion abnormalities, significant valve
dysfunction
- Expectancy < 1 year
- Chronic Infections
- Cortisone Rx
- Renal replacement Rx
- Childbearing age sans reliable 

contraception 

INTERVENTION
Maximized RAAS /
Beta blockade
Versus
Usual Care  





PONTIAC TRIAL 



PONTIAC TRIAL 





Inclusion Criteria 
• Over 40 years
AND 1 or more of:-

-Hypertension (Rx ≥ 1/12)
-Hypercholesterolemia (TC>5.0 mmol/L and/ or
LDL > 3.0 mmol/L or on anti-lipid Rx
-Obesity (BMI>30)
-Vascular Disease incl coronary artery disease,
Cerebrovasc disease and PVD
-Diabetes
-Arrhythmia requiring Rx
-Mod to severe valve disease

Exclusion Criteria
-Refusal to consent
-Established LV systolic dysfunction
-Evidence or Hx of symptomatic HF
- Survival < study period

STOP-HF



STOP-HF 

The Intervention
Consecutive consenting patients fulfilling Incl and not Excl criteria recruited 
by Study Nurse and randomized 1:1 to :-
CONTROL
Per Primary Care  :-
• Advice on lifestyle modifications
• Risk Factor intervention as determined
• ≥ 1 Annual review 
• No knowledge of BNP result - repeated annually by Nurse and referred if BNP moved to > 50pg/ml

INTERVENTION 
• BNP results to Primary Care
• BNP < 50pg/ml managed as control (albeit with disclosure of BNP values to  patients and their primary 

care physicians)
• BNP>50pg/ml =referred to Cardiovascular Service 
• Doppler Echo and review by Cardiologist -> decided on any further Dx or Rx
• Multi-dimensional Rx  -optimal risk factor management

- coaching by specialist nurse, lifestyle, adherence to meds
- collaborative care, ≥ 1annual specialist review, incl repeat echo, repeat BNP and 

other Dx’s as appropriate …all conveyed to Primary Care giver.

FINAL:-At trial termination  ALL CONTROL and INTERVENTION  underwent blinded Echo and Clinical Assessment.  















OLMSTEDT - “STOP HF”
Biomarkers in Community 

NNS and NNT for MACE and HF 

An NT-proBNPguided preventative intervention with an intervention effect size (4-
year hazard ratio for intervention in biomarker positive cohort) of ≤ 0.7 would reduce 
the global burden of HF by ≥ 20% and MACE by ≥ 15%. Per this simulation, the NNS 
to prevent one HF event or MACE in four years would be ≤ 100 with a NNT to 
prevent one HF event of ≤ 20 and one MACE of ≤ 10.





NZ Proposal  : Early N Terminal pro BNP Triggered Treatment 
to Reduce Adverse Cardiovascular Events (“ ENTTRANCE”)

Foundation Work:-
1. Consolidate NZ national team:- epidemiology, cardiology, general 

medicine, primary care, clinical trialists.
2. Interrogate “PREDICT” Primary Care decision support/data base to 

update contemporary risk -> event relationships.
3. Assay NT-proBNP and hs TnT/TnI in over 8,000 community dwelling 

NZ’ers with documented follow-up 
4. Assess additional risk stratification offered by adding NT-proBNP /hsTn
to conventional profiling.
5. Define population in equipoise re intervention.
6. Design adequately- powered trial of intensified intervention following 
modified STOP-HF design. 
7. Engagement with stakeholders.
8. Engagement with Maori .
Randomized Controlled Trials 
1. Primary prevention informed by 1-8 above.
2. Secondary prevention (1 year post ACS) informed by CDCS data.

THANK	YOU	FOR	YOUR	ATTENTION


