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Most	medical	treatments	have	been	designed	for	the	“average	
patient”.		This	‘one-size-fits-all-approach,’	assumes	treatments	

are	successful	for	most	of	patients

Real	clinical	practice	has	shown	this	is	not	true

Precision medicine:	our goal



Precision medicine:	our goal
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Heart	failure:	a	big problem
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HFrEF is not and	exception
Different phenotypes

Hypertension

Genetic

Toxics

Heterogeneous phenotypes and	clinical course

Heart	Failure

Inflammation

Right	ventricular	failure/
Pulmonary hypertension

Iron deficiency

Renal	
dysfunction

Diabetes

Ischemic	heart	disease

Idiopathic



Braunwald et	al.	JCHF.	2013;1:1-20
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Fluid	overload



Fluid	overload



Peacock WF,	et	al.	Contrib nephrol 2010;	164:128-42
Gheorghiade M,	et	al.	Eur J	Hear	Fail.	2010;12:423-33
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“Los	síntomas,	signos,	Rx	torax y	peptidos natriuréticos	ofrecen una rentabilidad
diagnóstica limitada para	la	identificación y	cuantificación de	la	sobrecarga de	fluidos”

Fluid	overload assesment



Glycoprotein	synthesized	by	serous	epithelial	cells	of	extremely	complex	structure	
and	high	molecular	weight

Davis	HM,	et	al.	Cancer	Res.	1986
O'Brien	TJ,	et	al.	Int J	Biol Markers.	1998

CA125.	Chemical	structure



Nägele H, et al. Am Heart J. 1999;137:1044-9.
Nägele H, et al. Anticancer Res. 1999;19:2531-4.

CA125 en la IC. Papel como biomarcadorRelación con la severidad de la enfermedadCA125.	Pathophysiology



n=529n=181

105 (139)

14,9 (22)

Coeficiente β p R2

Derrame 
pleural 0,698 <0,001 57,8%

Edemas 
periféricos 0,335 <0,001 12,9%

Nuñez J, et al. Heart. 2007;93:716–721.
Nuñez J, et al. Eur Heart J. 2010;31:1752-63.
Miñana G, et al. Int J Cardiol. 2010;145:547-8

CA125.	Pathophysiology
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Nuñez J,	et	al.	Eur Heart	J.	2010;31:1752-63	
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Peto-Peto test	p<0.001	

Days

CA125<60	U/ml,	BNP≥350	pg/ml

CA125≥60	U/ml,	BNP≥350	pg/ml

CA125<60	U/ml,	BNP<350	pg/ml

CA125≥60	U/ml,	BNP<350	pg/ml
Modelo multivariado ajustado por:	edad,	sexo,	ingreso previo por ICA,	categoría de	ICA	
(ADHF	vs.	otras),	PAS	al	ingreso,	FC	al	ingreso,	FA,	derrame pleural,	FEVI<50%,	creatinina

sérica,	Na≤130	mEq/L,	BNP	y	tratamiento con	ARAII	y	betabloqueantes.

n=1111	patients with AHF

CA125	and	prognosis
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CA125	Longitudinal	measurements
• At	a	median	follow-up	of	2.61	years	(IQR=1.2-5.3),	498	patients	died	(52.5%).	

• Study	sample	representative	of	daily	clinical	practice	(age	71	± 11	years,	48.3%	females,	41.8%	ischemic	
etiology	and	51%	of	LVEF<50%)

p<0.001 p<0.001

Núñez et	al.	Eur Heart	J	Acute	Cardiovasc	Care.	2016	May	19

CA125	and	monitoring



Standarized measurements

Widely available

Cheap

Long	half-life (7-12	days)

Nuñez J,	et	al.	Eur Heart	J.	2010;31:1752-63	

Logistic issues



Hypothesis

A	CA125	guided-therapy in	patients recently discharged for acute heart failure
will decrease the risk of	clinical adverse	outcomes



CHANCE-HF
CA125 Guided Management Therapy in HF
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Design
Investigator-initiated,	open-label,	multicenter,	randomized,	controlled,	prospective	2-arm	trial	
that	investigates	whether	a	CA125-guided	management	strategy	aimed	to	keep	CA125≤35	U/ml	
would	be	superior	to	standard	of	care	(SOC)	in	terms	of	1-year	clinical	adverse	events	in	patients	

recently	discharged	for	AHF.

Design

Primary	outcome:	
• Composite	of	all-cause	mortality	plus	acute	heart	failure	related	rehospitalization

Secondary	outcomes:	
• Composite	of	total	mortality	plus	readmission	for	any	cause

• Mortality	and	days	alive	outside	of	the	hospital
• Rehospitalizations.
• Number	of	episodes	of	worsening	HF	not	requiring	hospitalization

Objetives

All endpoints were evaluated as time to first event and longitudinally

CHANCE-HF

Visits* 0			1-month																							6-month																							12-month

Study
population

Standard	of	care

CA125-guided	strategy

Randomization

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110



§ Age 18 years or older

§ At least 1 episode of AHF in the last 180 days

§ Demonstrates functional NYHA status of class ≥II at the moment of enrollment

§ Objective evidence, either during the index admission or at least 180 days before
enrollment, of a structural or functional abnormality of the heart at rest, defined as:
NT-proBNP >1000 pg/ml or BNP >100 pg/ml or echocardiographic abnormalities
congruent with HF diagnosis such as: systolic LV dysfunction (LVEF <50%); LV
hypertrophy (defined as septum or LV posterior wall thickness ≥12 mm or LV mass
index >104 g/m2 in women or 116 g/m2 in men); E/e’ ratio >15 or; significant valvular
heart disease (moderate to severe)

§ A plasma CA125 value >35 U/ml in a recent test evaluation (at least 30 days before
enrollment, and preferably assessed before hospital discharge)

§ Patient must be capable of understanding and signing an informed consent form

§ Plasma CA125 ≤35 U/ml

§ Life expectancy <12 months due to other diseases different from HF

§ Having undergone a cardiac transplantation, coronary revascularization procedure
(PCI and/or CABG) or cardiac valve replacement in the past 3 months

§ Angina pectoris higher than class II (CCS Classification)

§ Pregnancy at the moment of enrollment

§ Valvular heart disease already scheduled for surgical intervention

§ Severe chronic obstructive and/or restrictive pulmonary disease, requiring
continuous oxygen administration

§ Serum creatinine level >3 mg/dl or chronic renal insufficiency on dialysis treatment

§ Patients receiving resynchronization therapy during the index admission

§ Significant concurrent medical diseases including cancer or a history of cancer within
5 years of entering the screening period, endometriosis, cirrhosis, acute coronary
syndrome within 6 months, uncontrolled hypertension, history of HIV infection, or a
significant active infection

§ Participating in another randomized study

AHF:	acute heart failure;	NYHA:	New	York	Heart	Association;	NT-proBNP:	amino-terminal	pro-brain	natriuretic	peptide;	BNP:	brain	natriuretic	peptide;	HF:	heart	failure;	LV:	left	ventricle;	LVEF:	left	
ventricular	ejection	fraction;	CA125:	antigen	carbohydrate	125;	PCI:	percutaneous	coronary	intervention;	CABG:	coronary	artery	bypass	graft;	CCS:	Canadian	Cardiovascular	Society;	HIV:	human	
immunodeficiency	virus.

Inclusion criteria Exclusion	criteria

Inclusión	and	exclusion criteria

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110

CHANCE-HF



• Consider use of statins in all patients, especially at low doses.
• Maintain LDD if clinical stability. Consider increasing LDD if symptoms and signs of congestion persist.

CA125	returns	to	normal	values	
(≤	35	U/ml)

• Consider	reducing	LDD,	especially	in	patients	
receiving	high	diuretic	doses	(FED	≥120	mg/day)	and	in	
those	with	evidence	of	worsening	renal	function.

• Encourage	the	initiation,	if	not	prescribed,	or	the	
continuation	of	statin	treatment	if	well	tolerated.

CA125	decreases	but	remains	high	
(>35	U/ml)

• Consider	maintaining	LDD	or	increase	dose	if	FED	<80	
mg/day	is	currently	prescribed.

• Reevaluate	clinical	status	and	CA125	in	an	additional	
prompt	visit	(2-8	weeks).

• Consider	increasing	statin	dose.

• Consider	up-titrating	beta-blockers	and/or	ACEI
and/or	ARB	doses	to	maximum	doses	recommended	

• Consider	adding	aldosterone	antagonist	if	previously	
not	administered.	

CA125	increases	along	the	course	of	the	trial

• Consider	increasing	LDD	and/or	adding	HCTZ	12.5-50	
mg/day	or	clorthalidone 12.5-50	mg/day	and/or	
aldosterone	antagonist	12.5-50	mg/day.

• Consider	optional	prompt	visits	(1-4	weeks).

• Consider	ambulatory	administration	of		intravenous	
furosemide	and/or	ultrafiltration	techniques.

• Maximize	the	statin	treatment	if	possible.

• Consider	intravenous	iron	if	iron	deficiency	is	present.

Randomization visit

Visits	1,	2,	3	and	additional

LDD:	loop	diuretic	dose;	CA125:	antigen	carbohydrate	125;	FED:	furosemide equivalent dose;	ACEI:	angiotensin converting enzyme inhibitors;	ARB:	angiotensin II	receptor	blockers;	
HCTZ:	hydrochlorothiazide.

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110

Protocol
CHANCE-HF



583		Assessed for Eligibility

203	Excluded
165				Did	not	meet	inclusion	criteria
11						Refused to	participate
5								Died after screening
13						Acute coronary syndrome
9								Pneumonia

187	Assigned	to	CA125-guided	therapy

181		Received Intervention as	Assigned
6							Did Not Receive Assigned Intervention

3			Cancer
1			COPD	requiring continuous O2	adm
1			Acute coronary syndrome
1			Consent withdrawal

193	Assigned	to	standard	of	care

191			Received Intervention as	Assigned
2								Did Not Receive Assigned Intervention

1			Cancer
1			Consent withdrawal

0	Lost	to	Follow-up 0	Lost	to	Follow-up

187	Included	in	Analysis 193	Included	in	Analysis

380	Randomized

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110

Flow	chart
CHANCE-HF



Variables CA125-guided	
therapy
(n=187)

Standard	of	
care

(n=193)

P-value

Demographics	and	medical	history

Age,	years 74	± 11 73	± 11 0.41

Male,	n	(%) 107	(57.2) 105	(54.4) 0.61

Weight,	Kg 75.2	± 17.3 75.7	± 18.1 0.80

Hypertension*,	n	(%) 167	(89.3) 158	(81.9) 0.042

Diabetes	Mellitus*,	n	(%) 100	(53.5) 82	(42.5) 0.040

Atrial	fibrillation,	n	(%) 110	(58.8) 114	(59.1) 1.00

CAD,	n	(%) 61	(32.6) 61	(31.6) 0.91

Stroke,	n	(%) 16	(8.6) 16	(8.3) 1.00

PAD,	n	(%) 22	(11.8) 17	(8.8) 0.40

Prior	history	of	valvular	heart	
disease,	n	(%)

63	(33.7) 73	(37.8) 0.45

Chronic	renal	disease,	n	(%) 71	(38.0) 59	(30.6) 0.13

COPD,	n	(%) 32	(17.1) 24	(12.4) 0.25

ICD,	n	(%) 19	(10.2) 17	(8.8) 0.73

Variables CA125-guided	
therapy
(n=187)

Standard	of	care
(n=193)

P-value

Physical	examination

Heart	rate,	bpm 79	± 19 80	± 19 0.52

SBP,	mmHg 127	± 25 122	± 22 0.06

DBP,	mmHg 69	± 14 69	± 14 0.80

Electrocardiogram	and	echocardiography

QRS	duration†,	msec 100	(80,	130) 100	(80,	120) 0.59

LVEF,	% 45.75	± 16.75 44.74	± 17.24 0.56

LVEF	≥50%,	n	(%) 73	(39.2) 78	(41.3) 0.75

Laboratory	results

Hemoglobin,	g/dL 12.2	± 1.9 12.4	± 2.0 0.52

BUN†,	mg/dL 60	(42,	83) 55	(42,	80) 0.20

Creatinine†,	mg/dL 1.20	(0.93,	1.51) 1.13	(0.94,	1.50) 0.56

CA125†,	U/mL 103	(64,	174) 86	(55,	160) 0.12

BNP†,	pg/mL	(n	=	61) 582	(321,	1010) 662	(448,	1154) 0.334

NT-proBNP†,	pg/mL	
(n	=	319)

4570	(2251,	9849) 3773	(1947,	8192) 0.182

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110

Baseline characteristics
CHANCE-HF
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Results
CHANCE-HF



CA125-guided
therapy
(n=187)

Standard	of	care
(n=193)

IRR p-
value

Loop	diuretics	(po)

Randomization,	n	(%) 186	(99.5) 191	(99.0) 1.000

End	of	the	trial,	n	(%) 186	(99.5) 191	(99.0) 1.000

FED	at	discharge,	mg/24	hours	
(mean)

94.4	± 51.6 96.6	± 56.5 0.693

FED	at	the	end	of	the	trial,	
mg/24h	(mean)

108.1	± 90.0 97.1	± 70.0 0.182

Loop diuretics

p<0.001p<0.001 p<0.001

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110
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Treatments

p=0.019 p=0.031p<0.001

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110

Results
CHANCE-HF



Evidence-based treatments

p=0.909 p=0.486

p=1.0p=0.757

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110

Results
CHANCE-HF



RMST	difference:	0.08	years;	95%	CI:0.02-0.15;	p=0.017
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Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110
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<60	ml/min/1.73m2
≥60	ml/min/1.73m2
eGFR

Above	median
Below	median
Natriuretic	peptides

>	95	U/ml
<	95	U/ml
CA125

>	50%
≤	50%
LV	ejection	fraction

Yes
No
CAD	etiology

Male
Female
Gender

>	75	years
≤	75	years
Age

202
177

190
190

190
190

151
224

122
258

212
168

213
167

0.77	(0.51,	1.16)
0.64	(0.37,	1.09)

0.82	(0.53,	1.27)
0.60	(0.37,	0.99)

0.83	(0.52,	1.33)
0.56	(0.35,	0.89)

0.60	(0.36,	1.00)
0.87	(0.56,	1.35)

0.95	(0.57,	1.61)
0.62	(0.41,	0.95)

0.76	(0.49,	1.18)
0.69	(0.43,	1.13)

0.65	(0.44,	0.98)
0.78	(0.45,	1.35)

"Decrease	in	risk"' "Increase	in	risk"

1 20.50.25

Subgroup Patients	(n)
Hazard	Ratio											Omnibus	
(95%	CI)																	p-value

0.565

0.762

0.238

0.236

0.222

0.305

0.543

Núñez,	et	al.	JACC	HF	2016
ClinicalTrials.gov	Identifier:
NCT02008110
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CA125 Guided Management Therapy in HF

Conclusions

The	CA125	strategy	was	superior	to	the	SOC	in	terms	of	reducing	the	risk	of	the	
composite	of	1-year death	or	AHF	readmission.	This	effect	was	mainly	driven	by	
significantly	reducing	the	rate	of	rehospitalizations.
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