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Age or gender Hbthreshold (g/dI) Hbthreshold
group (mmol/l)

Children (0.55.0yrs) 11.0 6.8
" Children (%12yrs) 11.5 7.1
. Teens (1215yrs) 12.0 7.4

" Women, nonpregnant
- (>15yrs)

Women, pregnant 11.0 6.8
Men (>15yrs) 13.0 8.1

12.0 7.4
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PATIENT WITH SUSPECTED HF*
(non-acute onset)

!

ASSESSMENT OF HF PROBABILITY

I. Clinical history:

History of CAD (MI, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality
All absent

=1 present l

Assessment
of natriuretic
peptides not routinely
done in clinical
practice

NATRIURETIC PEPTIDES
HF unlikely:

* NT-proBNP =125 pg/mL COI"IS-idEI" o‘ther'
= BNP =35 pg/mL diagnosis

Yes

1
[
]
1
1
1
1
1
1
1
1
1
1
v

b,c
ECHOCARDIOGRAPHY Normal

If HE confirmed (based on all available data):
determine aetiology and start appropriate treatment







Iron is Critical for Optimal
-‘#Functioning and Survival

of Alive Structures:

Iron Deficiency Results In:

Mitochondrial Dysfunction

Deranged Activity of Enzymes

Abnormal Transport and Structural Proteins
Apoptosis

Tissue Remodeling
Impaired Organ Efficacy

Impaired Evercise Capacity

Reduced Work Efficacy

Impaired Cognative Performance and Behaviour
Increased Morbidity and Mortality
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CHRONIC HEART FAILURE I

\

Neurohormonal activation

Chronic process Reduced cardiac output
T Proinflammatoy cytokines Renal railure
1 Iron available for 1 Renal EPO secretion
erythropoiesis

ASA

Anticoagulants

ACEI Fluid overioad
ARB

\/

Impaired erythropolesis

\

Blood losses through
gastrointestinal tract

| ANAEMIA

2
Hemodilution
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PATIENT GROUP NO. OF PATIENTS 2 YEAR DEATH RAYE | RR (95% Cl)

~ CHR)CKD{Anemiaf) 848182 1.00

" CHR)CKD{Anemia(+) 108926 16.6 1.90 (1.87 to 1.94)
CHRH)CKD(+)Anemig( 12031 16.4 2.05(1.96t0 2.15)

- CHF(+)CKDAnemia) 90886 26.1 2.86 (2.82 t0 2.91)

 CHR)CKD(+)Anemia(+) 7381 273 3.37(3.23t0 3.53)

 CHFE(+)CKDAnemia(+) 40364 34.6 3.78 (3.71 to 3.85)
CHF(+)CKD(+)Anem)a( 7131 38.4 4.86 (4.67 to 505)

- CHH)CKD)Anemiaf) 9404 45.6 6.07 (5.89 10 6.27)

Confidence
interval

Relative risk



http://dx.doi.org/10.1016/j.jacc.2008.04.061
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SUMMARY OF PUBLISHED TRIALS ASSESING EFFECTS OF ESA IN PATIENTS WITH HF

Silverberg et al.

Silverberg et al.

Mancini et al.

Ghaliet al.

Epoetin+ iron

Epoetin

Epoetinalfavs.
placebo

@ & S NXzy
creatinine;ryHb,
NYHA class, LVE
VOmax &
exercise capacity
@ a S NHzy
creatinine;rpHb,
NYHA class, LVE

HDb, QoL

VOymax& |
exercise capacity

Study design Patients | NYHA Follow-up | BaselineHb | Study drug | Outcome
(months)

Singlecenter, 26 IV 8 10.2

uncontrolled, openr

label

Singlecenter, 32 -V 8 10.3

randomized, operabel

Singlecenter, single 26 NA 3 11.0

blind, randomized,

placeboecontrolled

Multi-center, double 319 -1V 6.5 11.4

blind, randomized,
placebacontrolled

Darbepoetinvs.
placebo

No change in
NYHA clas$)ol,
exercise
capacity;yHb

Left ventricular ejection fraction (LVEF), Quality of Li@ol)
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"""""""""""" CLINICAL CASE HISTORY

| verers oA Tisa1206 (220 om0
7 Hb 120140 g/l 40 g/l 55 gl 70 g/l
' RBCs 3.94.7 1.6 2.2 2.4
 wBCs 4.09.0g/ 3.9gll 4.2 gl 4.1g/!
 Platelets 160320 g/l 190 g/l 195 gl 190 g/l
" Stab Cells 1-6% 1% 2% 3%
cpu 085115 0.8 0.75 0.8

" segmented 4772%  79% 74% 73%
- Neutrophils

~ Eosinophils 0550% 1% 1% 1%
Basophils 0-1.0% 0.9% 0.5% 0.5%
Lymphocytes 19-37% 16% 18% 19%
" Monocytes 311% 39% 4.5% 3.5%
" EsR 215mm/h 18 mm/h 18mm/h 17 mm/h



CLINICAL CASE RHISTORY

Date (16.11.2016)

0.1-0.445 0.59
0.1-0.68 0.7
53-97

2.58.3

0.55mIUL

4.2-6.1mmoll




CLINICAL CASE HISTORY

Parameters

= LDL

 HDL

Total Cholesterol
Triglycerides

- BNP

Normal
85-125 mgdL
40-80 mgMdL
3-5.5mmol/L
50-150 mgAdL

Less than 12Hg/mL for patients
aged Q74 years

Less than 450g/mL for patients
aged 7599 years

Date (16.11.2016)
127 mghL

55 mgAdL

5.5mmol/L

58 mgdL




CLINICAL CASE HISTORY

P o onos ] [ T

=22 Color Yellow yellow = Urobilirubin (0.5-1 mg/dL) normal S
" turbidity Clear or cloudy clear ~ Blood Ko w. / a normal
pH 458 48  Proteins Xmp n Y3k normal -
Specific gravity ~ 1.0051.025 1.010 RBCs KH  whpf/ a k normal
 Glucose Mo n Y3k normal -RUECS oD OISR | etime!
. Ketones None None ~ epithelial cells Xm0 normal o
PO - squamous I
2o Nitrites Negative Negative % epithelial T
Leukocyte Negative Negative cellshpf
2 esterase - Casts 0-5 hyaline normal S
~ Bilirubin Negative Negative . castslpt -
ST csssscsscsss Crystals Occasionally None

Bacteria None None B

RSSO S SO OSSR SRS Yeast None None SRR
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Vitamin Levels Parameters Normal | PreviousStats Date(29.11.2016)
o g (17.11.2016)

g Parameters | Normal Date ;

ke (17.11.2016)

Serum iron Male - 2.3mkmoll 8.4mkmoll
- _ 3 11.6
= Vitamin B12 130700 ng/L  685ng/L g 31.3mkm
ol/l
Female-
9.0-30.4
mkmol|
total iron- 44.876.1 35.7mkmoll 43.8mkmoll
binding mkmol/|
capacity (TIBC)
............................................................... Transferrin Male - 6.4% 15%
cooo saturation 20-50 %
Female-
1550 %
serum ferritin -~ 45-340 28ng/mL 44 ng/ml

ng/mL
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CLINICAL CASE HISTORY

Acoustic window EERNNNN

Aorta d 28 mm 20-37 mm RRRRR

Aortic Valve 20 mm 17-26 mm

: g Left Atrium 34 mm To 38 mm

| s H EndDV LV 120 mi 142521 ml
L -~ 3 EndSV LV 34 ml 47510 ml
i " e Mitral Valve Regurgitation | degree -
Posterior wall of the LV 13mm 6-11 mm
CNCLUS]GN interventricuiarsepim e -
A Concentric left ventricle hypertrophy, Right Vertride 14 mm b@6mm
 deoreased ejection fration Right Atium 26 mm ST

Ejection Fraction 40 % 55-78% SRR
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Upper Gl xray barium
CONCLUSIOWNastritis






CLINICAL SYNDROMES




CLINICAL SYNDROMES




CLINICAL SYNDROMES

STAGE 1 Characterized by decreased bone marrow iron stolrisand serum iron remalr
normal, but serum ferritin level falls to < 2@/ mL. ;555
[The compensatory increase in iron absorption causes an increase4n iron
binding capacity (transferrin level)]

STAGE 2 Erythropolesis is impaired. Although the transferrin level is increased, the
serum iron level decreases; transferrin saturation decreases.
[Erythropoiesis is impaired when serum iron falls to < 50AIL(< 9> Y 2L}
and transferrin saturation to < 16%. The serum transferrin receptor level I‘IS(
(>8.5 mg/L)] e

STAGE 3 Anemia with normabppearing RBCs and indices develops
STAGE 4 Developmenibf microcytosisand thenhypochromia
STAGE 5 Iron deficiency affects tissues, resulting in symptoms and signs




CLINICAL SYNDROMES &=

ABSOLUTE ID FUNCTIONAL ID

ACurrentIy, the genera”y .............
- accepted serum ferritin cudff ~ normal serum ferritin (10300 -~

Afunctional ID, diagnosed with

level to diagnose absolute ID 1 > A) and lowTsat(<20%). G

f on andlewTsat(<16%) e

~Aln chronic diseases, absolute | e

IS typically diagnosed with

higher cutoff ferritin values o

(l.e. <100> A) S



CLINICAL SYNDROMES

CHANGE PARAMETER

Hemoglobin fib)  Mean corpuscular
- @ -Decreased ferritin S aas
Transferrin Red bloodeell
o distribution width
 my-lncreased ot lronbinding (RDW) . =

Con capacity(TIBC) s
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CLINICAL SYNDROMES]

B8 A\t Risk for Heart Failure Heart Failure i

cmnnn Stage A Stage B Stage C Stage D
~ Patients at high risk for  a structural heart previous or current advanced disease o
= developing HF in the disorder but no symptoms of heart requiring hospitabased :::
- future but no functional symptoms at any stage failure in the context of support, a heart

i or structural heart an underlying structural transplant orpalliative

'''''''''' - disorder heart problem, but care
_______ :': managed with medical
e treatment.




CLINICAL SYNDROMES

Class

FPatient Symptoms

Class I (Mild) Mo limitation of physical activity. Ordinary
physical activity does not cause undue
fatigue, palpitation, or dyspnea (shortness of

Slight limitation of physical activity.
Comfortable at rest, but ordinary phywysical
activity results in fatigue, palpitation, or
dyspnea.

Class III Marked limitation of physical activity.

(Moderate) Comfortable at rest, but less than ordinary
activity causes fatigue, palpitation, or
dyvspnea.

Class IW Unable to carry out any physical activitty

(Sewvere) wWithout discomfort. Symptoms of cardiac
insufficiency at rest. If any physical activity is
undertaken, discomfort is increased.

.............................................................................................................................................................




CLINICAL SYNDROMES|

HFmeEF | HFpEF

Symptoms + Signs’ | Symptoems + Signs'

wdat i L

| Elevated levels of natriuretic peptides’ 1. Blevated Jevels of ratriuretic paptides’:
1. Ax least one addiional erizerion | L A loar oo addinional eritarion oS
1 redevant strucnaral heart disease (IVH andlor LAE), | arelant structurl heart disease ([VH andlor LAE), |-
b. diastale dyshunction (for detas see Section 431). | b dseolic dyskmction (for detall see Section 432). | -
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= —

Optimal <120 <80 £

" High normal 130¢139 85¢89 o =
140¢159

90C99 i

o Grade 1 hypertension

X M M S

KMY N
~Isolated systolic X MM <90
~ hypertension
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Reactive neutrophilia /

Neutrophilia
(with or without left shift)

l

Screen for secondary causes

leukemoid reaction

v

Treat underlying cause

Positive

Negative or ambiguous

BCR/ABL1 positive? Ié
Yes

No

Bone marrow for aspiration, biopsy, and FISH/cytogenetic analysis*;
Screen peripheral blood for CSF3R and/or SETBP1 mutations*

WBC > 25 x 10%/L; differential with
>80% neutrophils + bands and
<10% immature granulocytes;

dysplastic granulopoiesis absent;
other WHO criteria for CNL met

/\

Yes

Chronic neutrophilic
leukemia

Membrane Yes

mutation(s)

l

proximal —

No

l

Evaluate diagnostic
criteria for other
WHO-defined myeloid
neoplasm (e.g. CMML,
MPN-U, MDS/MPN-U)

l

CSF3R mutation positive? |——————————>

[ -

WBC > 13 x 10%/L; differential with
>10% immature granulocytes;
dysplastic granulopoiesis present;
other WHO criteria for
atypical CML met

Yes

Yes

Atypical CML

Truncation
mutation(s)

!

Empiric trial of
JAK inhibitor
(e.g. ruxolitinib)

Hydroxyurea; interferon-a;

empiric trial of JAK or SRC kinase inhibitor*;

AML-type chemotherapy for
blastic transformation;
allogeneic transplantation for
suitable candidates

Empiric trial of
SRC kinase inhibitor
(e.g. dasatinib) or
JAK inhibitor (ruxolitinib)

an:o

fth

e
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CLINICAL CASE HISTORY

5:5:5:5:5:5:5:5:5:5:5:5:5:5:5:5o;f;:_l:ro_:n:5d&eftélzezncyszanemiza:5us:l_nzgz:_I:r:o::n::5r;epzla;cemenzt5:_r:equzl;res:5115r;ne5:erszlzr;oznzza;dsm|5'r;i5|:st;r;at;10nsza:nzdzszsz:5:5:5:5:5:5:5:5:5:5:5:
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CLINICAL CASE HISTORY

ODRUGS NUMBER OF DOSES ELEMENTAL IRON DOSES CONCENTRATION PER
CONCENTRATION (mg) | (ml) (mg/ml)

ron isomaltoside single infusion The elemental iron 20mg/kg,over 15 100mg/ml

Monofer) concentration is minutes.

available only in Europe] 100mg/ml

_MW iron dextran a single, large dose equivalent to 100 mg multiple doses of 2 mL 50mg/ml

INFeDCosmoFer elemental iron

-erricgluconate multiple infusions equivalent to 125 to 187.5 10 to 15ml 12.5 mg/ml

FG;Ferrleci), ferric mg elemental iron

jluconatecomplex

ron sucrosg(IS;Venofel), multiple infusions equivalent to 200 to 300 10 to 15ml 20mg/ml

ron saccharate mg elemental iron

-erumoxytol (Ferahemé 2 doses (thred¢o eight equivalentto 510 mg of  17ml 30mg/ml
days apart) elemental iron

-erriccarboxymaltose Singledose equivalent to 1000mg of 20ml 50 mg/ml

FCM;Ferinject Injectafel) elemental iron Or

NMav AAaca AnFODONNrhAA~ L~
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e coiiniiil Recommendations AEDENNE DS R

=-'| Iron deficiency

Intravenous FCH should be
B e coooccoo] considered in symptomatic patients S S el

o 2] with HFrEF and iron deficiency G IS

DL wrrrnnnr] (serum ferritin <100 pg/L, or IR SRR R
i 222 ferritin between 100-299 pg/Land | la i S
CIDDIIII snniiiit] gransferrin saturation <20%) in L nnnnnniinnnnn Lnnnnnnniin
:::::::::::::::::::::::::::::::: :::::::::::::::: ﬂ'r'dﬂr e E“E"l'iﬁtﬂ' HF 'E}rmp'tﬂmﬁ. _:_:_:_:_:_:_ _:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: :_:_:_:_:_:_:_:_:_:_:_:_:_

and improve exercise capacity and
1 quality of life.

L ~sn Metformin should be considered as IENEERENENEN NI NI

BN i a first-line treatment of glycaemic lla SERNNNS LI S
BRI coosssso] control in patients with diabetes ’ S T DEERENNRRREE

................................................ and HFE, unless contra-indicated.
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Patient with symptomatic® HFrEF®

+

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF <35%

Yes |

Add MR antagonist®=
(up-titrate to maximum tolerated evidence-based dose)

Still symptomatic
and LVEF =35%

ves |
{ ! !

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI {or ARB)"= QRS duration =130 msec HR =70 bpm

ARNI to replace SETEC Y need for Ivabradine
ACE-I CRLE

These above treatments may be combined if indicated

-

Resistant symptoms

-] [

Consider digoxin or H-ISDIN MNo further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

or a history of symptomatic VT/VF, implant ICD
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