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RISK CLASIFICATION IN ACUTE HEART FAILURE 

AHEAD database 

→ AHEAD (Acute HEArt Failure Database)* is database aimed on the monitoring of  the 
ways of diagnosis and treatment of acute heart failure in the Czech Republic 

→ The data were collected between 2006-2012 and the database consist of two parts 
with more than 8600 records of Czech patients, 5 859 were first hospitalisation  

– The AHEAD main registry includes consecutive patients in seven centres with a 24-h Cath 
Lab service and centralized care for patients with acute coronary syndromes (ACS) from a 
region of about 3 million inhabitants.  

– The AHEAD network also includes five regional hospitals without a Cath Lab service. 
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1.2 Included centers 

Acute Heart Failure Database 
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Site 

1. Faculty Hospital Brno 

2. IKEM  Prague 

3. Faculty Hospital Kralovske Vinohrady, Prague 

4. St Anne Faculty Hospital, Brno 

5. General Faculty Hospital, Prague 

6. Faculty Hospital, Olomouc 

7. Zlín 

8. Havlíčkův Brod 

9. Frýdek Místekn 

10. Čáslav 

11. Příbram 

2 900/milion AHF hospit. 

2 800/milion ACS hospit. 



RISK CLASIFICATION IN ACUTE HEART FAILURE 





3.1 Key parameters: in-hospital mortality and length of 

hospital stay 
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Median 
Percentiles: 

10-90 %  

All patients 

Acute de-
novo HF Decompen-

sation of CHF 

Discharged 

patients 
Patients 

who died            

Median of hospital stay was 2 days by patients who 
died during hospitalization and 8 days by 
discharged patients (p<0.001).  

Acute Heart Failure Database 

Acute de-novo 
heart failure 

All patients 

Decompensation 

of chronic HF 

 TOTAL 

MORTALITY 

 HOSPITALIZATION 

LENGTH 



6.1 Overall long-term survival stratified by syndromes in the 

whole dataset.  
Acute Heart Failure Database 
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Medical history 

9 

75,2

44,6

42,5

31,1

21,2

18,7

15,0

12,6

9,6

7,8

3,5

0 20 40 60 80 100

Hypertension

DM

Legs edema

IM

CHOPN

CMP

PAD

PCI

PM

CABG

ICD

Patients (%) 

N=5859 



XXXXX 

Creatinine and kidney function 
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Renal insufficiency 

Creatinine > 130 -> Renal insufficiency 
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XXXXX 

Diabetes and renal insufficiency  
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XXXXX 

Hospitalisation and 30th day mortality according 
to diabetes and renal insufficiency 
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Time (months) 

p<0.001 (log rank test) 

12 months 36 months 60 months 

No diabetes + no renal insufficiency 0.839 (0.824; 0.855) 0.680 (0.659; 0.700) 0.573 (0.550; 0.596) 

Diabetes + no renal insufficiency 0.805 (0.784; 0.825) 0.617 (0.591; 0.642) 0.461 (0.432; 0.491) 

No diabetes + renal insufficiency 0.696 (0.660; 0.733) 0.507 (0.467; 0.547) 0.370 (0.328; 0.413) 

Diabetes + renal insufficiency 0.656 (0.621; 0.690) 0.428 (0.391; 0.465) 0.294 (0.256; 0.332) 

N=5028 (patients surviving after 30th day) 



AKIN  



AHEAD (n = 3 941) 

(One year mortality) 
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Spinar, Critical Care 2012 
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• Střednědobé (1, 2, 3-leté) přežívání – Killip II  

 

 
non-HT 
80.7% / 74.2% / 69.8% 
 
HT 
75.6% / 65.9% / 58.7%  
 

P<0.001 

HYPERTENZE 



RISK CLASIFICATION IN ACUTE HEART FAILURE 

• Střednědobé (1, 2, 3-leté) přežívání – Killip III+IV  

 
 

non-HT 
72.6% / 68.2% / 64.0%  
 
HT 
70.0% / 61.5% / 55.5%  
 

P=0.062 

HYPERTENZE 



RISK CLASIFICATION IN ACUTE HEART FAILURE 

Prediktory mortality Killip II 
30 denní mortalita Středně-dobá mortalita 

OR (95% CI) P HR (95% CI) P 
Věk > 70 let 1.64 (1.12 - 2.40) 0.012 1.86 (1.51 - 2.28) <0.001 

BMI ≥ 25 (kg/m2) -  
 

- 0.68 (0.56 - 0.83) <0.001 

De novo akutní SS - - 0.62 (0.51 - 0.75) <0.001 

Diabetes mellitus - - 1.45 (1.20 - 1.74) <0.001 

Systolický TK při přijetí ≤ 100 (mmHg) 1.70 (0.97 - 2.95) 0.062 1.54 (1.14 - 2.07) 0.005 

Diastolický TK při přijetí ≤ 60 (mmHg) 1.90 (1.15 - 3.14) 0.012 - - 

Ejekční frakce levé kormory ≤ 30% - - 1.28 (1.04 - 1.56) 0.017 

Kreatinin při přijetí ≥ 120 (µmol/l) 1.44 (1.01 - 2.06) 0.044 1.634 (1.35 - 1.98) <0.001 

Vstupní Na+ ≤ 130 (mmol/l) 4.52 (2.64 - 7.76) <0.001 1.78 (1.20 - 2.61) 0.004 

Vstupní hemoglobin < 120 (ženy) /130 (muží) (g/l) - - 1.40 (1.16 - 1.70) <0.001 

Přítomnost dlouhodobé hypertenze v anamnéze 1.32 (0.87 – 2.01) 0.197 1.20 (0.81 – 1.76) 0.366 



RISK CLASIFICATION IN ACUTE HEART FAILURE 

Prediktory mortality Killip III+IV 

  

30 denní mortalita Středně dobá mortalita 

OR (95% CI) P HR (95% CI) P 

Věk > 70 let 2.27 (1.65 - 3.12) <0.001 1.68 (1.28 - 2.21) <0.001 

De-novo akutní srdeční selhání - - 0.71 (0.55 - 0.92) 0.009 

Tepová frekvence při příjmu  > 100 (úderů/min) 0.65 (0.47 - 0.89) 0.007     

Fibrilace nebo flutter síní na vstupním EKG - - 1.36 (1.02 - 1.82) 0.036 

Vstupní kreatinin ≥ 120 (µmol/l) 1.95 (1.44 – 2.64) <0.001 1.79 (1.39 - 2.31) <0.001 

Vstupní hemoglobin < 120 (ženy) /130 (muži) (g/l) - - 1.59 (1.23 – 2.05) <0.001 

Ejekční frakce levé komory ≤ 30% 1.71 (1.26 – 2.33) <0.001 - - 

Umělá plicní ventilace za hospitalizace 4.03 (2.92 - 5.57) <0.001 - - 

Noradrenalin/dobutamin/dopamin/levosimenda
n za hospitalizace 

4.80 (3.45 - 6.69) <0.001 - - 

Přítomnost dlouhodobé hypertenze v anamnéze 0.88 (0.62 – 1.26) 0.496 1.08 (0.78 – 1.50) 0.642 
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HYPERTENZE  

• Pacienti s dlouhodobou hypertenzí jsou 

starší, s vyšším zastoupením žen, i přes 

lepší systolickou funkci LK jsou v horší 

funkční třídě NYHA  

• vyšší výskyt přidružených onemocnění, 

horší laboratorní profil (  renální funkce) 
 

• agresivnější farmakoterapie 
 

• hypertenze není nezávislý prognostický 

faktor 
 



5. 

Comorbidities: 

AHEAD score 





RISK CLASIFICATION IN ACUTE HEART FAILURE 

Age > 70 years 

Creatinine > 130 µmol/l 

Anemia (M: 130, F: 120) 

Natrium < 135 mmol/l 

Chronic ischemic heart disease 

Diabetes mellitus 

Chronic obstructive pulmonary disease 

Hypertension 

Atrial fibrilation 

Sex (female) 

Acute coronary syndrome 

Identification of independent risk factors 

23 

N=5846 

0.0 0.5 1.0 1.5 2.0 2.5

Univariate HR (95% CI) for survival Multivariate HR (95% CI) of factors 

selected for multivariate score 

95% CI HR 

1.828 (1.691; 1.976) p<0.001 

1.649 (1.535; 1.771) p<0.001 

1.319 (1.232; 1.413) p<0.001 

1.177 (1.099; 1.260) p<0.001 

1.140 (1.060; 1.227) p<0.001 

Multivariate predictive AHEAD score 

with range 0-5 risk factors 
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Frequency of selected risk factors combinations  
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RISK CLASIFICATION IN ACUTE HEART FAILURE 

Survival of patients according to risk factors 
combinations I 
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Frequency of selected risk factors combinations  
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Survival and frequency of patients according to 
risk factors combinations I 
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Survival and frequency of patients according to 
risk factors combinations II 
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H = haemoglobin (< 120g/l F, < 130g/l M) 

A 

H 

E 

A 

D 

E = elderly > 70 years 

A = abnorm. renal func. (creatinin > 130 umol/l)   

A = atrial fibrilation 

D = diabetes mellitus  
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AHEAD score 

30 

The multivariate analysis identified 5 

independent risk factors, for each risk factors 

the patient receive 1 point for the risk score 

computation: 

 

A = Atrial fibrilation     

H = Heamoglobin < 120 g/l (F)           

      130 g/l (M) 

E = Elderly > 70 years 

A = Abnormal renal functions         

      (creat > 130 umol/l)  

D = Diabetes mellitus 

 
Ahead score is computed as a sum of points of 

risk factors in patients; its range is 0  (patients 

with no risk factors) to 5 points (all risk factors 

present). 
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Survival of patients according to AHEAD score I 
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0 0.918 0.864 0.782 0.729 0.649 

1 0.869 0.759 0.632 0.523 0.418 
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5 0.689 0.410 0.190 0.083 0.083 
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Survival (in given month) 
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0 0.973 0.929 0.839 0.782 0.699 

1 0.959 0.841 0.701 0.577 0.454 

2 0.930 0.756 0.572 0.429 0.288 

3 0.885 0.691 0.470 0.297 0.185 
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Survival (in given month) 
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AHEAD score VD studies  

TRUE AHF - ularitide 

RELAX - serelaxin 

NO ACS 

BPs > 110mmHg 

N = 1648 
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AHEAD score AHEAD VD 
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The multivariate analysis identified 5 

independent risk factors, for each risk factors 

the patient receive 1 point for the risk score 

computation: 

 

A = Atrial fibrilation     

H = Heamoglobin < 120 g/l (F)           

      130 g/l (M) 

E = Elderly > 70 years 

A = Abnormal renal functions         

      (creat > 130 umol/l)  

D = Diabetes mellitus 

 
Ahead score is computed as a sum of points of 

risk factors in patients; its range is 0  (patients 

with no risk factors) to 5 points (all risk factors 

present). 



N=6242  

primohospitalisations for AHF 

N=1076 other than primohospitalisations or missing dates 

N=386 missing data on age, gender, hypertension, diabetes 

mellitus, atrial fibrilation, creatinine at entry, anemia, AHF etiology.  

N=7318  

AHF records in AHEAD database 

N=1648 

Dataset comparable with TRUE-AHF 

Figure 1 Analysis flowchart 

N=1857 patients with ACS 
SBP≤110 (N=521) 

SBP>110 (N=1336)  

N=1391 patients with other etiology than in TRUE-AHF criteria 
Fibrilation (N=384); Valve regurgitation (N=362); Aortal stenosis 

(N=221); Arrhythmia (N=128); Lung embolia (N=107); Bradycardia 

without overdose (N=34); Cardiac tamponade (N=31); 

Cardiomyopathy (N=30); Volume overload during kidney failure 

(N=26); Overdose with inotropic and chronotropic negative 

medication (N=23); After cardiosurgery (N=17); Mitral stenosis 

(N=14); Congenital heart disease (N=10); Aortal dissection (N=4) 

N=495 patients with SBP≤110  

N=156 patients with eGFR<25  

N=309 patients with eGFR>75  

N=4208 

Dataset noncomparable with (TRUE-AHF) 



Mortality (day) 7 30 90 180 365 

TRUE noncomparable (N=4208) 0.096 0.163 0.227 0.278 0.341 

TRUE comparable (N=1648) 0.026 0.072 0.138 0.175 0.274 

Figure 2 Survival since admission according to comparability with TRUE AHF study 
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Figure 4 Systolic blood pressure as risk factor for in-hospital mortality 
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