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Increasing Frequency of Hospitalizations 
and  Need for Dialysis because of Kidney Disease

Morb Mortal Wkly Rep, 57: 309-12, 2008.

Population incidence of dialysis-

requiring AKI 

Siew ED et al.  Kidney international 2015.



AKI: Epidemiology

✓ Over the past two decades, the increased availability of electronic 
health records and large prospective cohorts of patients with AKI 
have facilitated the study of this disease in different settings;

✓ Rapid increases in the incidence of AKI have been reported, highlighting a 
growing contribution to the public health burden of advanced kidney disease.

AKI (KDIGO definition) is estimated to occurs in:
• 18% of general hospitalizations and 
• up to 50% of ICU cases worldwide;

Bienholz A et al.From the nephrologist’s point of view: diversity of causes and clinical features of acute kidney injury. Clinical Kidney Journal 2015.
Siew ED et al. The growth of acute kidney injury: a rising tide or just closer attention to details? Kidney international 2015.
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[8] Brown JR et al. Impact of perioperative acute kidney injury as a severity index for thirty-day readmission after cardiac surgery.  
Ann Thorac Surg. 2014;97(1):111-7 
[11] Massicottee-Azarniouch, Magder S, Goldberg P, Alam A. Acute Kidney Injury in the Intensive Care Unit: Risk Factors and 
Outcomes of Physician Recognition Compared with KDIGO Classification. Poster presented at: Society of Critical Care Medicine;
February 2016; Orlando, FL.
[12] American Hospital Directory Database, accessed Dec 2016 on 7,052 hospitals, data on file
*AKI diagnoses from AHD Database adjusted for diagnoses in ICU using assumptions from AHA Database (ICU beds per 
hospital bed), Wunsch et al. (ICU LOS, % cardiovascular/respiratory compromised), and Hobson et al. (% moderate/severe AKI).
[13] Hobson CE, Ozrazgat-Baslanti T, Kuxhausen A, et. al.  Cost and Mortality Associated With Postoperative Acute Kidney Injury.
Annals of Surgery. 2014;00:1–8

Why is AKI Important to Society

Drives Up Length of Stay And Hospital Costs



Acute  conditions associated with AKI

Bienholz A et al.From the nephrologist’s point of view: diversity of causes and clinical features of acute kidney injury. Clinical Kidney Journal 2015.
Siew DE et al. The inexorable rise of AKI: can we bend the growth curve? J Am Soc Nephrol 2013.

Acute Heart Failure Both Volume Depletion and or Congestion



Temporal trends in Sepsis (a) and Heart Failure (b) 

hospitalizations in US

Siew ED et al. The growth of acute kidney injury: a rising tide or just closer attention to details? Kidney international 2015.



Fig. 1 

International Journal of Cardiology 2018 271, 132-139 

Comorbidities in heart failure with reduced, mid-
range and preserved ejection fraction



Kidney Disease and Outcome in Heart Failure

11

International Journal of Cardiology 2018 271, 132-139 





Cardiorenal Syndrome(CRS)
“a pathophysiological disorder of the heart and kidneys, in which acute or chronic 

dysfunction of one organ may induce acute or chronic dysfunction to the other.”

Although cardiorenal syndrome was usually referred to as acute kidney dysfunction 

following acute cardiac disease, it is now clearly established that impaired kidney 

function can have an adverse impact on cardiac function.
Ronco C et al. Adv Chronic Kidney Dis.2018 Sep;25(5):382-390. 

Ronco C 

.



Am J Manag Care. 2008 Dec;14(12 Suppl Managed):S273-86

CRS Type 1:Acute CRS



WRF and poor outcome in Heart Failure



40%

L.O.S : 5 days L.O.S :  12 days
Di Somma et al.Clin Chem Lab Med. 2015 

Mar;53(4):613-21

CRS Type 1: outcome



Importance of early therapies for AHF 
as consequence of prompt diagnosis

• In 46,599 patients with ADHF (ADHERE)
• a delay in Treatment was associated with:

• 250% ↑ in acute mortality;
• 150% ↑ in Hospital length of stay 

W.F. Peacock,S. Di Somma et al.   Congest Heart Fail. 2008 14:17-20





Diuretic dosage and kidney function



Diuretic Resistance

Jentzer J.C. et al  JACC Nov 2;56(19):1527-34. 

2010



Type 1 Cardiorenal Syndrome:
Biomarkers Utility

Ronco C, et al. J Am Coll Cardiol. 2008;52:1527-.



AKI:Diagnosis

Bienholz A et al.From the nephrologist’s point of view: diversity of causes and clinical features of acute kidney injury. Clinical Kidney 
Journal 2015.



Creatinine caveats



Caveats in using BNP



Importance of Time  in Acute Kidney Injury:
we  need  AKI biomarkers !

In ACS Time is Myocardium !!
And we have troponin…

IN AKI Time is important to stop 

the progression of  nephrons death

We need  Kidney troponin…. 



Figure 1 

Seminars in Nephrology 2019 39, 31-40DOI: (10.1016/j.semnephrol.2018.10.003) 
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tubular 

damage and 
filtration 

dysfunction

Entities of acute kidney injury syndrome

Subclinical AKI

• AKI implies injury or damage but not necessarily dysfunction

• Functional criteria and damage criteria: new domain of AKI diagnosis 

Ronco et al. Critical Care 2012, 16:313

The most common and  expensive kidney disease in hospital;



© Ortho Clinical Diagnostics 2016

Biomarkers: Function x Lesion

• Function marker – Natriuretic 

Peptides.

• Lesion marker – Hs troponins

• Function marker – creatinine and 

urine output

• Lesion marker - TIMP-2 & IGFBP7

A lesion marker does not necessarily predict loss of function – nor should it !!!!

But a lesion marker STILL SHOULD GUIDE PATIENT MANAGEMENT!!!!!



Functional and Damage Kidney Biomarkers

ProEnKephalin



AKINESIS  Study
OBJECTIVES:

This study sought to determine whether NGAL is superior to creatinine for prediction and/or 

prognosis of WRF in hospitalized patients with AHF treated with intravenous diuretic agents.

METHODS:

This was a multicenter, prospective cohort study enrolling patients presenting with AHF requiring intravenous 

diuretic agents. The primary outcome was whether plasma NGAL could predict the development of WRF, defined 

as a sustained increase in plasma creatinine of 0.5 mg/dl or ≥50% above first value or initiation of acute renal-

replacement therapy, within the first 5 days of hospitalization. The main secondary outcome was in-hospital 

adverse events.

RESULTS:

We enrolled 927 subjects (mean age, 68.5 years; 62% men). The primary outcome occurred in 72 subjects 

(7.8%). Peak NGAL was more predictive than the first NGAL, but neither added significant diagnostic utility over 

the first creatinine (areas under the curve: 0.656, 0.647, and 0.652, respectively). There were 235 adverse events 

in 144 subjects. The first NGAL was a better predictor than peak NGAL, but similar to the first creatinine (areas 

under the curve: 0.691, 0.653, and 0.686, respectively). In a post hoc analysis of subjects with an estimated 

glomerular filtration rate <60 ml/min/1.73 m(2), a first NGAL <150 ng/ml indicated a low likelihood of adverse 

events.

CONCLUSIONS:

Plasma NGAL was not superior to creatinine for the prediction of WRF or 

adverse in-hospital outcomes. The use of plasma NGAL to diagnose acute 

kidney injury in AHF cannot be recommended at this time.                                                                                                    

A.Maisel et al.J ACC 2016





Ng et al. (2017) J Am Coll Cardiol. 69(1):56-69. 

ProEnkepahlin (penKid) is the strongest predictor of 

WRF
in Acute Heart Failure patients

GREAT AHF Study

n = 1,908

▪ Multicentric, 

observational study in 

patients with AHF 

presenting to the ED 

of participating 

university hospitals in 

3 countries

▪ 264 patients 

developed WRF (rise 

in plasma creatinine of 

>26.5 mmol/l or 50% 

higher than the 

admission value)

Forest plot of a multivable analysis



penKid in AHF

Ng et al. (2017) J Am Coll Cardiol. 69(1):56-69. 



Need for Congestion and Perfusion assessment
in AHF patients



Congestion and Rehospitalization

• Main reason for 

hospitalization for worsening 

HF is related to  symptoms  

of congestion. 

M. Gheorghiade et al. European Journal of Heart Failure (2010) 12, 423–433



Adrenomedullin (ADM)
Key regulator and Biomarker of vascular function & 

drug target for the causal treatment of vascular 

dysfunction
▪ Increase in plasma ADM = 

Response of the body to 

support vascular integrity

Interstitial ADM acts on 

vascular smooth muscle     

cells (VSMC) and 

regulates vasodilation

1

2

Temmesfeld-Wollbrück et al. (2007) Thromb Haemost. 98(5):944-51.
Hirata et al. (1996) J Clin Endocrinol Metab. 81(4):1449-53.
Ishizaka et al. (1994) Biochem Biophys Res Commun. 200(1):642-6.

Any Biomarker of Congestion?



Diagnosis

▪ Severity of clinical congestion at 
baseline:

OR = 1.76, 95% CI (1.56-1.99)

▪ adjusted*: OR = 1.44, 95% CI 
(1.25-1.65)

OR (95% CI) AUC (95% CI)

bio-ADM 1.76  (1.56-1.99) 0.66   (0.63-0.69)

Weight 1.53  (1.36-1.72) 0.60   (0.57-0.63)

BNP 1.21  (1.09-1.35) 0.55   (0.52-0.58)

Blood urea nitrogen 1.12  (1.00-1.24) 0.55   (0.50-0.56)

Creatinine 1.05  (0.95-1.17) 0.51   (0.48-0.54)

Hemoglobin 1.00  (0.89-1.12) 0.50   (0.47-0.53)

Serum Albumin 0.74  (0.66-0.83) 0.59   (0.56-0.62)

Cholesterol 0.74  (0.66-0.83) 0.59   (0.56-0.62)

... ... ...

Mild/moderate vs. Severe congestion at baseline

* adjusted for BMI, serum albumin, total cholesterol, BNP, 
history of atrial fibrillation and past heart failure 
hospitalization 

bio-ADM best reflects the degree of 

clinical congestion at baseline

Kremer D et al., Eur J Heart Fail. 2018 Jun 22. doi: 10.1002/ejhf.1245.
PROTECT Study: Massie et al. (2010) NEJM. 363(15):1419-28.





Targeted Therapy Companion Diagnostic

sphingotest® bio-ADM assay
▪ CE-marked IVD test for  

measurement of the bioactive target

▪ Patients will be stratified according  
to their bio-ADM admission level

ADRECIZUMAB

▪ Phase-II in Early Septic Shock  
& Acute Heart Failure

▪ Expected Market Entry: 2021

bio-ADM: Companion Dx for
ADRECIZUMAB





Sphingotec Biomarker 
Standard of Care 
Biomarker

sphingotest® Troponin-99

sphingotest® NT-proBNP

sphingotest® D-Dimer

sphingotest® TSH

sphingotest® beta-hCG

sphingotest® penKid®

sphingotest® bio-ADM®

Biomarker Combinations

sphingotest® Shortness of Breath
NT-proBNP – Troponin-99 –

D-Dimer

sphingotest® 3-in-1 Cardiac
Troponin-99 – CKMB –
Myoglobin

Nexus IB 10Product Portfolio available 2019



①Relative 

Change
Relative changes in penKid® 

enables early assessment of

worsening renal function

②Diagnosis
Independent of commorbidities

or inflammation, penKid® is

highly elevated in AKI patients

③Monitoring
Dynamic penKid® level enables

close monitoring of therapy

success and kidney

normalization

penKid® tracking AKI in AHF patients





TIMP2 IGFBP7

http://nephrocheck.com/wp-content/uploads/2015/07/IGFBP.png


BRAVA Study :Participant Centers

Konkuk University Medical

Center –Seoul(Korea)

Ramathibodi Hospital –

Bangkok(Thailand)

National University Hospital –

Singapore(Singapore)

Yashoda Hospital –

Secunderabad (India)

Prince of Wales Hospital –

Sydney(Australia)



Mechanisms and responses to injury in heart 
failure:role of heart and Kidney biomarkers

Circulation. 2017;135 (Modified) 

Bio-ADM

Congestion
capillaries

Acute vascular dysfunction

Heart

damage

Cardiorenal Syndrome

PenKi

d

Renal injury

TIMP2+IGFBP7



vasodilators

-

diuretics

+

Neurohormones can affect cardiac 

function either directly or by modulating 

preload, afterload, natriuresis, and 

diuresis.ADH, antidiuretic hormone; ET1, endothelin-1; NPs, natriuretic peptides

RAAS, renin-angiotensinaldosterone system; SNS, sympathetic nervous system

AHF: pathophysiology and treatment

“afterload mismatch”:

interaction between a progressive 

decrease of systolic function and an 

acute increase of vascular resistance.



Vena-Vena Ultrafiltration 24 hours monitoring in intensive 

Observation Unit for Cardiorenal Syndrome type I

Monitoring

BNP+ ProENK



Laboratory medicine is often misquoted as having 
a role in 70 percent of clinical decisions –
but how can we measure the true value, and more 
importantly, how can we improve it?

The (True) Value of Laboratory Medicine



Cost-Effectiveness of NPs use at ED: 

The BASEL Study

Muller C, et al. N Engl J Med. 2004;350:647-654. 
Biosite Triage BNP 

(in pg/mL)

$8000

$6000

$4000

$2000

€1,545 Savings/PatientFabourable effects on approprıate rule out

and  hospıtal admıssıons and LOS







• They should be used as a tool together
with clinical experience;

• You need to know:

• clinical indications, 
cut-off ranges and limitations of the 
biomarker

Biomarkers should be used wisely

A fool with a tool is still a fool.....



Una testimonianza
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• AIMS AND OBJECTIVES 
• With the Final goal to Ameliorate relationship

between clinicians and Patients with Heart Failure

1)Promote information on heart failure,  raising awareness of the disease and 
ensure the best prevention; Perform an educational function aimed at developing
the ability to recognize the disease and follow the correct care, to improve the 
quality of  patient life;

2)Improve the goals of medical research also in light of the practical needs of 
patients;

3)Create a national  referral network for patients, to ensure the possibility of 
sharing information and receiving support throughout the territory;

4)Bring the attention of institutions and public opinion to the pathology and 
patients, to improve prevention, protection and care interventions;

Encourage contact with patient associations at international level
•



Perform an educational function:
Books,Website,Video,Traveling vehicle Meetings,

http://associazioneaisc.org/

http://associazioneaisc.org/


THE MOBILE CLINIC: 
Different way of approach to Patients with Heart Failure



Grazie

www.greatnetwork.org

http://associazioneaisc.org/ segreteria@associazioneaisc.org

http://associazioneaisc.org/

