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A M%LTICENTER NDOMIZED, CONTROLLED CLINICAL TRIAL
,19"’ OF TRANSFUQ ION REQUIREMENTS IN CRITICAL CARE

PauL C. HEBERT, M.D.’,ﬁSEORGE WELLS, PH.D., MoRrris A. BLascHMmAN, M.D., JoHN MARsHALL, M.D.,
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EuizaBeTH YETISIR, M.Sc., AND THE TRANSFUSION REQUIREMENTS IN CRITICAL CARE INVESTIGATORS
FOR THE CANADIAN CRriTicaL CARE TriALs GRoupP*
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- 838 critically ill patients with euvolemia A A“fé*':ms Q‘é
and hemoglobin < 9.0 g/dL within 72 Too ot | @eﬁ?’@
hours after admission to the intgfisive &00300- _ r@@& Festticiive-
care unit «o‘@ & S strtegy
- Restrictive strategy of trag%:fusmn hb< &os@f ‘_g s tri%}zi!;n
7.0 g/dL, concentratloas ‘maintained at éefo’ 3 707 =
7.0t09.0gd/L &o\@‘ & 60- e
- Liberal strategy§f transfusion : hh@lo 0 50 , , : , , ,
g /dL, concemj?atlons mamtam&d at 10.0 ° 0 o:/s 0% %0
to12.0g d;ﬂ_ o7 Figure 2. Kaplan-Meier Estimates of Survival in the 30 Days after Admission to
q, the Intensive Care Unit

A restrictive strategy of”transfusmn is at least as effective as and possibly superior to a
liberal transfusion strategy in critically ill patients, with the possible exception of patients
with acute myocardial infarction and unstable angina.



L' Anemie est elle Frequente en Soips Critiques
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Chirurgie Cardiague Hopitaux Universitaires de Strasbourg
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Time course of anemia during six months follow up foIIowing Intensive care
discharge and factors associated with impaired reQ@very of erythrop0|e3|s
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- 47% (9 of 19) of <&
. A
patients recovered from © Male
- - R Female
their anemia &
«8”
| 6/
L &
- Median time to &
o>
recovery : 11 wks ¥
<&
a & 0o 1 3 6 9 13 26
& Weeks
S
5304 (10 of 1@ still Figure 2. Distribution of hemoglobin concentrations for all patients (dark gray) and male and female
g@%set (mid and light gray, respectively). Box and whisker plots illustrating median, inter-quartile
anem | C af’li,%r 6 mo nthS ange and range. The boxes including numbers at each time point represent the number of patients
A remaining anemic (numerator) and the number of samples obtained at each point (denominator).
Q
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(Crit Care Med 2009; 37:1906 —1912)



Time course of anemia during six months follow up foIIowing Intensive care
discharge and factors associated with impaired reQ@very of erythrop0|e3|s

Table 3. Week 3 parameters of inflamm lwn erythropoietin, and marrow u@mxn for “responder”

. (anemia recovered by week 13) vs. n« Gesponder” (failure to recover by \&«J\ 13) groups
ly |
. |nappropr|ate y I0W Q’b\ - = w}gv =
P 2 esponder Group ®onresponder Group
erythr_-opOIetln re_sponse tO Parameter A:Q’(Q (IN=1T7) ﬁ{éz (N = 12) p
anemia observed in all patients = =°
@Q Baseline characteristics x> r@
&, Age (yrs) 060 57.2 (54. H@)d 0) 69.9 (64.5-75.5) 0.075
<° ICU stay (days) o 11.0 (4g$-12.0) 14.5 (9.0-17.0) 0.150
APACHE II (gg$riission) 23.016.0-28.0) 20.5 (14.5-25.0) 0.554
Patlents Wlth delayed reCOV%fy SOFA mq.ﬂ'(‘f)‘r%,thneum) H%tbn 12.0) 10.5 (7.5-14.5) 0.472
ICU Trapstusions (units) 2.0 (0.0-8.0) 7.0 (4.0-16.0) 0.188
hlgher IL 6 and C reacwe Propegdion of patients with abnormal 2/7 (28.5%) 5/12 (41.6%) 0.654
pl‘ote”‘] &0\ QS\FR (<60 mL/min/1.73 m?)
] ] Pl{@%kltfs
- reduced ret|Culocyt%S|S . moglobin (2 _ : 5 un_ 71) 05 (1005-115.0) 0208
d Erythropoietin concentration (mIU/mL) LY| 13.2 (10.7-14.2) 0.690
X Number (proportion) with inappropriately 7 8/11 (72%) 1.000
- Lowest SF ues at 3 an <9
/ low erythropoietin levels
6 months @ Sé CRP (mg/dL) -11) 60 (27.8-124.5)  0.0137
fl/ Q J\ JE i ) < 3 / .
P o” L-6 (pg/mL) nwmn 1444) 32, msmnHubn 0.197
’1/ ! mher (nr 1§ P loVALE A / 3
v Reticulocytes (x107) 62.1 (53.2-98.0) 43.6 (JJ.&—J«‘LS) 0.014¢

Q
Vv Number (proportion) with reticulocytes 2/7 (29%) 9/11 (81%) 0.049¢

<55 x 10¢
Ferritin 3 months (png/L) 90.0 (15.0-130.0) 365.5 (45.5-512.; 0.03127
| e Z00 NEXE

. alnlill b, S (g VA i
(Crit Care Med 2009; 37:1906 —1912) Folate 3 months (pg/L) 9.4 (6.2-17.1) 5.8 (2.6-8.1) 0.0549




Prevalence of iron deficiency on ICU discharge and its relation with fatigue: a

multicenter prospective study Critical Care @14, 18:542
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Figure 2 Evolution nemia and iron stores afteﬁCU discharge. The left panel represents the prevalence of anemia and iron deficiency
after ICU disct 1aro @owmq an increasing ID pregalence together with a decreasing anemia prevalence. The right panel shows the evolution of
ferritin and h@m@rjlobm levels after ICU discha@e. Ferritin levels (expressed as median and inter-quartile ranges) decreased from ICU discharge

until M6, whereas Hb levels (medians (Q1 é@«QBJ ) increased. D28, 28 days after discharge; ID: iron deficiency; M6, 6 months after discharge.
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The prevalence of ID increases from 8% at discharge to 35% six months after prolonged ICU stay.
ID was associated with increased fatigue, independently of anemia, at D28.
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The CRIT Study: Anemia and blood transfusion in the
critically ill—Current clinical practice |n me United States

6\
Table 5. Transfusion Result\\ & &
. . . . . o\
Table 3. Admitting Diagnostic Categories ,b«v =
{\\@Q ¥ Mean * sp
Admitting Diagnostic Category % of Patient - Q@?’ &
o U . <
K 3C o 9990
Respiratory failure RPN ) 44.1 |
I Postoperative ‘(o})() I or patients \\3 ransfusions) 4.0 T 4.%
i & ‘ ) 2339
Cardiovascilas @6 12 ‘Qf[x,a,\s t_o nrst tmn%lusmn . 3 = 3
<& . &Age of blood, days 21.3%+ 114
Trauma &O\ 12 @QF’ost-[CU
Sepsis/SIRS K 11 V&@ ; 40
Hemodynamic instability ,& 10 &0\ Percentage of patients with transfusions 13.4 I
Neurologic 8 L No. ol units transtused (for patients with transfusions) VA AR
Gastrointestinal b]e%ﬂb ] /"O Pretransfusion hemoglobin, g/dL 85+15
A Sé Age of blood, days 21.0*+ 114
ARDS ’1/ ';Q ICU and Post-ICU
Primary hematdlogic disease o ; F RRC 11291
Other Q’Q’23 Percentage of patients with transfusions 48.2 I
X NoO. of units transfused (for patients with transfusions) 4.5 X 0.1
Pretransfusion hemoglobin, g/dL 8.6 = 1.7
Days to first transfusion 28+ 43
Crit Care Med 2004 Vol. 32, No. 1 Age of blood, days 21.2 =114




The CRIT Study: Anemia and blood transfusion in the
critically il—Current clinical practice in tie United States

2.5

2.0

1.5

1.0

0.5

Mean Number of Units Transfused

0.0

Number of

Patients Transfused: 254 186

“The difference is significant at p<.003 (using ANOVA and Bonferonni adjus
"The difference is significant at p<.003 (using ANOVA and Bonferonni -’dint}n t) compared with previous period,

Figure 1. Number of red blood cell {(RBC) units lr:msl‘usu\fbgtwwn day 1 and day 30. ANOVA, analvsis

of variance.
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Figure 2. Percentage of patients receiving transfusions by intensive care unit (/CL) length of stay (LOS).



The CRIT Study: Anemia and blood transfusion in the
critically il—Current clinical practice in tie United States
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Figure 3. Mean number of red blood cell (RBC) units transfused by length of stay (LOS). JCU, intensive care
unit,



The CRIT Study: Anemia and blood transfusion in the

critically ill—Current clinical practice in tHe United
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0\
N (Hb)= 1892 3778 o) 1306 822 431 207,
N (HD)=
911/395 638/184 365/66 /25

Trans/No Trans; 2157/2735 |903,'18;il,l 272{170
“The difference across groups (tran 5. nontransfused) is significant at p<0.007 (using Bonferogo adjustment),

"The dilference s significant at p<.0045 (using ANOVA and Bonferonni adjustment) compared v baseline (all patients sample)
¥The difference is significant at p< 0045 (using ANOVA and Bonferooni adjustment) compareﬁl; previous period (all patients sample)

Figure 5. Hemoglobin (Hb) levels day 1 through day 30, 7'runs.n\'f,/‘&'m.s'. ratio of patients who received
transfusions to those who did not; ANOVA, analysis of variance.
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Figure 7, Mortality by transfusion status for propensity-matched patients.
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Worldwide audit of blood transfusion practice in critically

.s\g@
Il patients &
@(}\ 12 &?
o . C e e ~0~Admission Hjgmean
. . 40 e g9 & ==y i(]). (g/d) \Q‘@}‘
« 730 ICUs in 84 countries ,,g» R R
35 mb ean (g/dl)

> 1/4 patients transfused

&
>

30
. N : © er of RBC un
Considerable variations in & 3 3\"’”" _“)"_“ “
transfusion practice among < 5
geographic regions. é\\‘é’ 1
Transfusion trigger was (9«‘@" 0.
\\
higher in surgical patlents&o &@é
¥ o
2 . \db

Middle East 7.7 + 2. 3gj‘§L R p 5
Africa 9.0+2.4 g/gzléé «006 o«,o “\b&e v&"\ f‘& §0‘} vs° Sl %oo*‘

0N
‘}0
/ Q:b

+ . _—
WEStern Eurogéglgl - 18 Fig. 2 Pro6 tion of patients who received a red blood cell (RBC) transfusion during the ICU stay in the different geographic regions. Hb, hemoglobin

q/@
Vv
,]/0

w

Percent %
[S)

w

Vincent et al. Critical Care (2018) 22:102
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Worldwide audit of blood transfusion practlce In critically

Adjusted Hazard Ratio (95%) P Value

Il patients

Female - o 99 (0.95-1.0X% 0488
Male & - 97 (0.95- b‘%‘ 0.047
Age (years) Q>\@ : E
. 16-50 N - 0 98 1.03 0.394
- After adjustment for 51.65 & N 05102 0208
. 66-75 ("4} — (0.92-1.00) 0.044
confounders, RBC transfusions >75 & -+ 300(097-1 04 0808
were associated with a slight| < - & e o
gntly 0@ Medical 6"& - éz@ 0.97 (0.95-1.00) 0.021
° ° ° X T — 0.97 (0.89-1.06) 0.548
lower relative risk of in- 7 sepsis O S |
No @ o 0.98 (0.96-1.01) 0.203
hospital death, especially i In\\e SAPSY;sO\;& : 0.98 (0.95-1.01) 0.122
A :
028 ! —ll— 1.08 (1.03-1.14) 0.002
the most severely ill patlekﬁs s L ot s S
(0\ ( 40-51 —— 1.00(0.96-1.03) 0.861
o {?? 52-119 - 0.96 (0.93-0.98) 0.001
O SOFA-Score :
<0 A :
° o 0-3 : — 1.16 (1.08-1.24) <0.001
 Importance of taking the S p — 105(100-110) 0081
) 6-8 S 1.01(0.98-1.05) 0.396
° ° . (o) H
severity of illness into account A o - 034092087 <0001
@ 4 Hemogiobin levels (g/d!) :

H H <7 L] 3 077 (0.63-095 0.014
when making’transfusion £ 24 _ai 005 .44 020 pde
deCiSIonS v @ 9-11 .- 0.97 (0.95-1.00) 0.047

. 11-13 —I— 1.01(0.97-1.05) 0.593
’]9{1/ 13 -~ 0.99 (0.95-1.04) 0.810
favors transfusion favors non transfusion
| | T | =T | | I
o6 a7 Q3 o8 10 11 12 13 LR

Fig. 3 Forest plot was created from modelling of our observational data showing the risk of in-hospital death after transfusion in the various
subgroups of patients. SAPS, Simplified Acute Physiology Score; SOFA, Sequential Organ Failure Assessment (on admission)

Vincent et al. Critical Care (2018) 22:102



Mecanismes de 'Anemie en Soins (ritiques
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Diagnosis and management of iron-related anemyjas in critical illness
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1C] I \Q>\®® Anemia in \:\6@}
- Fe deficiency anemia and the & eria ]\\0@6
AQ/ ~ [ | .
anemia of inflammation may & r L
Erythrocyte ZPP Erythrocyte Zg@
CO- eX| St . ‘@‘QJQ {6& normal } L elevi\lgﬁ\ J
© <&
- Diagnosis of and d |ffereg‘t| ation & [ Iron-sufficient J [ & 10e J
’“ erythropoiesis
between these two aem‘emlas 9,«°° = . |
\Z erritin erritin
iInvolves careful mtgcn‘bretatlon of ‘&‘“ [ . J [ femtn ]
multiple marker«s’of total body & ! ——
Fe stores. Qé‘ «o‘)@ [ o ] dlovaed ) |__normal
- Treatm entm%lth both Fe angé w0
recom blnant h uman q/’lz© Figure 3. Algorithm for the diagnosis of and differentiation be;wee;l iron deficiency an;mia (IDA) and
erythro p0| etln 9 ’]9 the anemia of inflammation (4o/) in critical illness. ZPP, zinc protoporphyrin; IDFE, iron-deficient
' erythropoieses; T/R, transferrin receptor.

Pieracci et al, Crit Care Med 2006; 34:1898-1905



B SFAR

. 4

Reticulocytes < 10.10° /L
Non-regenerative anaemia

Hb<13 g/dL for Men
Hb< 12 g/gL for women

A 4

Reticu!ggytes >10.10% /L
A\ 2 ¢
Reggq%ratlve anaemia

.\Q"’
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; T
Haemolysis workigy
- Schizocytes é"

- Haptoglok@

- IDH ¥
(<

SN
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o

Q
AN

Q

A 4 y

U -
Haemolysis

Post

anaemia...

haemorrhage

* Hypothyroidism,

* Myelodysplasia,

]
¥ ¥ ¥ &
MCV < 80 fL MCV= 80-100 fL MCV >100 fL R
Microcytic anaemia Normocytic anaemia Macrocytic anaeg@&
5 — —h
Iron profile workup: Workup : &kup :
- Ferritin <100 ug/L, TSAT< 20% ®Q<°- Creatinin & TSH (£T4)
- RetHe <29 pg, % Hypo >10% % - CRP t>°é - Folate, B12*...
- Hepcidine* /J o - Folate, B12*... S
| n &
[ | & Ne
¢ <0
Yes Nas (9/
(%
l Gp A ,?}\\ y v
Iron Deficiency ks> | | * Inflammatory anaemia < | « Mixed deficiencies,
pae . < 9
j * Infection (parvovirus BE) ||« Renal failure, * Renal failure,
(éé * Haemoglobinopathges, * Endocrine
2 —{ + Lead poisoning, N disorders, * Drugs...
’1,© *  Vitamin leggﬁciency... * Myelodysplasia...
Vv
Q

v

N
@é Complementary workup: Bone marrow biopsy

ig. 1 Anemia diagnostic f’Iow-cha@}Ns anemia diagnostic flow-chart is presented as a quide. Asterisk: Hepcidin is not yet available in routine
linical practice. Hash: WHO define¥ folate deficiency as serum folate < 10 nmol/L (4.4 g/L) or red blood cell folate, reflecting long-term status and
issue reserves, < 305 nmol/L (< 140 pg/L). Serum vitamin B12 < 150 pmol/L (<203 ng/L) indicates vitamin B12 deficiency and a higher level does
1ot exclude vitamin B12 deficiency, in which case blood methylmalonic acid must be assayed (a level > 271 nmol/L is in favour of vitamin B12

leficiency)

Lasocki et al. Ann. Intensive Care (2020) 10:97







Management and prevention of anemia (acute bleeding excluded) in adult
critical care patients (SFAR — SRLF) s

<
&0
&, *@

- Field 1. Which non-pharmacological mtgf‘ventlons cagw‘reduce
red blood cell transfusmn and/ or mgfbldlty and n;rbrtahty
related to anemia og&ransfusuon iw Scritical care patlents7

R1.1—The expert&f)ropose a dlaﬁnostlc phlebd°tomy reduction
strategy (volum% ‘and numbeﬁ to decrease the incidence of
anemia and tfansfusion wﬁrltlcal care patients. EXPERT

OPINION@ TRONG AGﬁEtIVIENT

’lx
Vv
’19

Ann. Intensive Care (2020) 10:97



Devices to Reduce the Volume of Blood Taken for Laboratory Testing in ICU

L [ e 'K’@’
Patients: A Systematic Review &L
< 2
paedlatrlc tUbeS * 29 to Table 3. Effect of Interventions on Blood Sampling Volumes.® .Q>\®® \6@}
74% rEd u Ct|0 N Of th e Q’é\} Average Volume of Blood.\é;&?\' i & -
Z N ercent Change in Volume
b I OOd VO I ume d rawn Author (year) ~ Type of Average and Timeftg'@é\ Intervention %gﬁ}%arator of Blood Collected, % |
d . d . d Blood collectio@?ﬁbe interventions (3{}00 ré@ )
e gevices designed to Dolman (2048) Mean (SD) per ICU 8 1740 (1820) <4990 (355.0)
blood flushed <9 Mean (SD) per days 225 (173) & 317 (155)
conserve DIOO USNEd  sanchez<Giron (2008) Median (IQR) pé™ICU stay 5.1 (23-10¢ 19.9 (12.0-35.8)
from arterial catheters Smgli%r (1989)° Mean per [gpki”stay 120.2 226.1
19 Mean per day 322 55.6
S%rterial Line Interventions 2
a”OW d 19 tO 80% t)«\6\66Ieason (1992) Me ?)Q:er day 35.0 69.0
. Harber (2006) N‘ ian (range) per day 8.0 (7.0-10.0) 40.0 (28.0-43.0)
red uction Of the bIO@ﬁ Maclsaac (2003) Median (range) per ICU stay 63.0 (0-787.0) 133.0 (7.0-1227.0)
o
/ Peruzzi (1993)° & Mean per ICU stay 260.3 320.8
volume drawn Low (1995) & Mean (SD) per ICU stay 63.6 (28.4) 114.7 (53.9)
2 A

. iy /Z s .
Abbreviation: IClY, intensive care unit.
*Comparison re statistically significant unless otherwise specified.

®Standard déstation not provided.
<P value i@ provided

Qv




Management and prevention of anemia (acute bleeding excluded) in adult
critical care patients (SFAR — SRLF) &

- Field 2: Which transfusion strategies can reduce red h}bod cell transfusmﬁ and/or
morbidity and mortality related to anemia in crltlgafcare patients? \\J’

‘0

« R2.1—1It is recommended to gﬁopt a restrlctlve t<r‘§nsfusmn strategaf (Hb threshold:
7.0 g/dL) in critical care pqﬁeents in general, mﬁudmg septic patg,é?]ts in order to
reduce the use of red bj@od cell transfusuga W|thout mcreasm’g morbidity and
mortality. (GRADE 11;7 (STRONG AGREI;JVIENT)

« R2.2—1ltis recomﬁﬁended to adopt g@?estrlctlve transfusion strategy (Hb threshold
between 7.5 nd 8.0 g/dL) in pogtoperatlve cardiac surgery critical care patients in
order to re;cgijce the red bloo Eell transfusion rate without increasing morbidity and
mortality* "(GRADE 1+), ST@ G AGREEMENT

'V
Vv
’19
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Réhabilitation Améliorée Apres Chirurgie Cardiaque
adulte sous CEC ou a ceceur battant SEA‘R SFTCV,2021

- Question 3. La stratégie transfusionnelle (restmctlve ou Ilberalés a-t-elle
un impact sur la survenue de compl|cat|on§z‘ﬁostoperat0|rg@ ou sur la

2>

durée d’hospitalisation ?@ f &

- ABSENCE DE RECOMM?&NDATION Le@ donnees actqeﬂes de la
littérature ne permeftent pas de rqgi)mmander une strategle
transfusmnnelle4Testr|ct|ve ou Iglaerale) en chirurgie cardiaque pour
diminuer la sqc;wenue de comp,l?“catlons postopératoires et la durée

d’hospitaligation. &

&O

*R5.3 - L@,@ experts suggqrent de considérer individuellement 'état
clmlqu?é du patient, Ig@ﬁsque chirurgical et la balance entre les apports en
oxygene et | extraction tissulaire, plutot qu’une valeur systématique de
seuil transfusionnel.



Management and prevention of anemia (acute bleeding excluded) in adult
critical care patients (SFAR — SRLF) &

& *@

- Field 2: Which transfusion strategies can reduce red bzlood cell transfu5|gh and/or
morbidity and mortality related to anemia in crltlcg:lbcare patients? \\Q,@"

« R2.3—It is probably not recommended to adopt <a°°ﬂberal transfusmmstrategy
targeting Hb > 10.0 g/dL in @?@der to decrease ’gh e morbidity and m%rtallty in patients
with revascularized or noﬁ-revascularlzed a@ute coronary sylld?ome (GRADE 2-),
STRONG AGREEMENT & «o°

* R2.4—Itis probablw'uot recommendezelzto adopt a liberal transfusion strategy
targeting Hb > 1@96 g/dL to decrea%e morbldlty and mortality in brain injured
patients. (GR@DE 2-), STRONG ASTREEMENT

* R2.6— The@é’xperts suggest a optlon of a restrictive transfusion strategy based on
transfusion of a single ung@b“of red blood cells followed by review of the indication for
subsequent transfusmr@h order to reduce red blood cell utilisation without increasing
morbidity and mortallty EXPERT OPINION, STRONG AGREEMENT

Ann. Intensive Care (2020) 10:97



Management and prevention of anemia (acute bleeding excluded) in adult
critical care patients (SFAR — SRLF) &

X
N ¢
7 8 9 & 10 Q}b\
[ [ I\ ! &
1 ,_zpi{s\ 1 &
. | I
General intensive care . " , ¥
3 4 i S
1) 1 ) (o
© I 1 | A
Trauma X : ' L oS
N I | | (\Q
P I 1 | \(’lb
& [ E |
Brain injuries ¢ I I
&
< I . I
N I & |
Postoperat&% cardiac surgery |‘®o,® [
32 K 1
2\ d M |
Acute coronary syndrome 3 |
2
= RN | I
(O‘C A - . >
Fig. 2 Target hae®@oglobin in the case of transfugdn (Expert opinion). The following figure proposes target Hb levels for transfusion in critical
care patients, a8l function of various clinical séqﬁgs (i.e. the haemoglobin level below which (lower bound) single-unit transfusion is probably

recommended to achieve Hb not exceedin@he upper bound). The shaded zones on the figure represent the degree of uncertainty according to
the experts, which is why this figure is pﬁébosed on the basis of expert opinion. The GRADE level of recommendation is indicated for each setting,
in accordance with the above recommendations (R2.1 to R2.4). Note that these targets apply in the absence of active bleeding or poorly tolerated
anemia, especially with cardiovascular symptoms
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Management and prevention of anemia (acute bleeding excluded) in adult
critical care patients (SFAR — SRLF) &

& .,\@
- Field 3: In critical care patients, which non-transfusional trgatments are able t(a@reduce red
blood cell transfusion and/or morbidity and mortality rgfated to anemia or\\t?ansfusmn?

« R3.1—1Itis probably recommend@d to use erythropow%ls stimulating ageﬁis in critically ill
anaemic (Hb £ 10.0-12.0 g/d&ce)‘and/or trauma patggénts in the absenceﬁ?contramdlcatlon
especially with a history of, ischaemic cardlovaseﬁlar disease and/ogﬁenous
thromboembolism, in Qr;d‘er to reduce red bI@‘bd cell utilisation and decrease mortality.
(GRADE 2+), STRONG;AGREEIVIENT @&"

« R3.2—The experts%uggest stopping wythroponesns stimulating agents when haemoglobin
stabilises betw(éen 10.0 and 12. OyéL in order to decrease morbidity and mortality. EXPERT

OPINION, S@SRONG AGREEMENg

- R3. 3—It”i% probably not recgﬁ\mended to administer iron to reduce red blood cell utilisation
or morbidity and mortath critical care patients, except in combination with
erythropoiesis-stimulating agents. (GRADE 2-), STRONG AGREEMENT

Ann. Intensive Care (2020) 10:97



EPO et ICU : Quand administrer chez le Patient« Inflammatoire »?
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Degradation and
phagocytosis of senescent
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Inflammation et Inhibition EPO/Erythropoiese
N Engl J Med 2005;352:1011-23.



Erythropoietin-receptor agonists in critically ill patients: a
meta-analysis of randomized controlle

RESEARCH
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Safety and efficacy of iron therapy on reducing red blood cell transfusion requirements and
treating anaemia in critically ill adults: A systematic review with meta-analyms and trial

sequential analysis Journal of Critical Care 49 (2019) 162-171 \&?’
@fa
(a) Requirement for RBC transfusion Q>\@
lron No iron Risk Ratio Risk Ratio &
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Randombﬁ/u Cl
Garrido-Martin 2012 47 107 26 52 11.8% 0.88[0.62,1.24] - z‘
Litton 2016 38 70 38 70 150% 0& [0.72,1.31] —Q'S—
Madi-Jebara 2004 10 40 g 40 26% 991 1[0.51, 2.44] ()00
Pierace) 2009 29 a7 46 103 104% 5@ 067 [0.48, 0.97] b‘\’
Pieraccl 2014 47 75 55 75 23.5%K0 0.85[0.68,1.07) Q<°+-
van Iperen 2000 12 12 12 12 36 69% 1.00[0.86,1.17] @@ ——
R\ )
Total (95% CI) 401 352, 460 0% 0.91[0.80, 1.04] /’\0 e
Total events 183 187 (9‘ &
Heterogeneity. Tau®= 0.01; Chi*= 6.43, df= 5 (| 6@ 27, F=22% ‘6é 015 05? 1 1?5 ,i)
Testfor overall effect Z=1.44 (P = 0.15) &006 ‘@@ ‘ Favoﬁrs iron Favours. no iron
, ~
(b) Mean number of RBCs transf Ooo’
lron & No iron M’éan Difference Mean Difference
Study or Subgroup Mean ,\@ Total Mean SD Totd Welgm&N. Random, 95% CI IV, Random, 95% CI
Garrido-Martin 2012 -0 08:"61{{74 107 -0.01 073 % -0.08 F0.32,0.17]
Litton 2016 -D.f}' 11 70 0016 115 7’0 -0.29 |-0.66, 0.09]
van lperen 2000 1.07 104 12 206 083 0,."{/'1, 6.4% -099[-1.78,-020] e T
Total (95% CI) 189 ’134 100.0% -0.30 [-0.68, 0.07]
Heterogeneity: Tau®= 0.06; Chi*= 5.06, df= 2 (P = 0.08); F= 60% *2 _51 5 15 ,i)

Testfor overall effect Z=1.57 (P=012)

Favours iron Favours noiron

&
(
* Iron thera,cby did not decrease

. th%&isk of requirement for a
g@d blood cell (RBC)

< transfusion (Risk ratio (RR)
0.91,95% ClI0.80to0 1.04, p =
0.15)

« the mean number of RBCs
transfused per participant
(mean difference (MD) -0.30,
95% Cl -0.68 to 0.07, p =
0.15).

\
&
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Safety and efficacy of iron therapy on reducing red blood cell transfusion requirements and
treating anaemia in critically ill adults: A systematic review with meta-argglysis and trial
sequential analysis Journal of Critical Care 49 (2019) 162-171 ‘é@@‘

& (8\@
& g
(d) Mean Hb concentration (g/dL) (>10 days) & &
Iron No iron Mean D&ﬂ‘%rence I\gg\sn Difference
Study or Subgroup Mean SD Total Meappy SD Total Weight IV, R@n‘ﬂom, 95% CI AQ?, Random, 95% CI
Garrido-Martin 2012 11.05 14 107 @1 144 52 344% P05[042,052 é@é‘” ——
Litton 2016 10.67 1.38 7 0&0.15 1.5 70 33.8% @6 0.52[0.04,1.00] & b
Madi-Jebara 2004 1218 1.04 ‘(930 11.87 1.21 31 24.198’Q 0.31 [-0.26, 0.88] 6"& =
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‘e /s
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* Iron the%py increase mean Hb concentration
(MD 0.31 g/dL, 95% CI 0.04 to 0.59, p=0.03).



Reéhabilitation Cardio-Musculaire et Resgzlratmre Precoces

B

Signalez toutes douleurs ou
essoufflements

Faites vos exercices respiratoires
toutes les 2 heures minimum

/& Ne restez pas au lit la journée s{o
6
.
Sortez de votre chcm&%
Marchez régulierement le couloir
(au minimum 4 fgid par jour)
| - 2
d Prenez les méd@amenfs qui vous sont
a Vprescrits
. ° |

Portez votre ceinture de maintien
sternal

()

/“_‘

v Réentrainez vous a l'effort en suivant le programme de
marche ci-dessous.

¥Le réentrainement & l'effort améliore vo&g'

récupération et facilite votre rctour 6 domlcilc &
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Réhabilitation Cardio-Musculaire et Re%@watowe Précoces
$ PHASE DE CONVALESCENEE ACTIVES §

0

= Poursuite de la klne5|therap|e resblratowe
= Débuter precocemént (2 semaskﬁes postC)P)wo

: SSR spécialiség'en CV: f S

Ambulatoire ou Flospitalisation & €

Programme aﬁ‘apte ala symptg,matologle et aux risques CV : Cardiopathie non
corrigee. < &o‘

Epreuvfd effort a I’'admission

Entraﬁement en endugance (exercice avec intervalles a haute intensite)
Entfainement en reS@%tance
Marche+++ S
Epreuve d’effort a la fin du programme:
Directives de poursuite de réentrainement (prescription Activité Physique Adaptée)
Informations et recommandations sur les activites sportives




HAS 2022 Gestion du capital sanguin en preé, per et
postopératoire et en obstétrique &

- 3.1. Surveillance du saignement et dlagnostlc d?e I’anémie postéperatowe

- Il est recommandeé de refaire un bilan (hemogra?nme et bilan m@\f‘tlal) 4
semaines environ apres uge chirurgie hemﬁrraglque et/OLgén cas d’anémie
postopératoire, en mpﬁuant le medecmﬁraﬂant (AE).

- 3.2. Supplementatlgﬁ en fer & o

s
- En cas d'anémie gostoperatowe auec un taux d’hémoglobine inférieur a 12
g/dL lié a des Qertes sangumes ﬁ‘lportantes et/ou a une carence martiale
preoperatmge non traitée, uneo‘admlnlstratlon precoce de fer est

recomma@‘ﬂee de prefer%nce par voie intraveineuse (Grade B) .

. La dosé& d un gramme a8 carboxymaltose ferrique est a privilégier (en cas de

poids supérieur a 35wkg) puisgu’elle peut étre réalisée en une seule injection
de 15 min (AE) .



ICU and Post-ICU : Quelle
dose de Fer ?

o
S

° RS
iron deficit = body weight (kg)x (bt,a?get hb - actual hb)@?@QZ.4. —
§ > /\
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Inflammation et Métabolisme du Fer
Anesthesiology, V 114 « No 3 688 March 2011

Fig. 2. Regulation of iron metabolism in the anemia of a critically ill patient, Two opposite stimuli regulate hepcidin, the master
regulator of iron metabolism. Inflammation induces hepcidin synthesis, whereas iron deficiency, blood loss, and erythropoiesis
stimulation (modulated by erythropoietin synthesis) repress it. A low hepcidin concentration is required to allow iron export and
its utilization for erythropoiesis. Apo-Tf = apo-transferrin (i.e., transferrin free of iron); EPO = erythropoietin; Fe-Tf = transferrin
bindina iron: Hepc = hepcidin: RBC = ervthrocvtes.



Management and prevention of anemia (acute bleeding excluded) in adult
critical care patients (SFAR — SRLF) &

- Should vitamin B12 or folic acid be admlnlstegaéd to critical car‘e patlents
to decrease red blood cell utilisation, morgfﬂlty and mortgeﬁty?

*R3.4—No recommenda’g@n could be fom’lulated concerﬁfng
administration of wtamms to crltlcal @ére patients in @Yder to reduce red
blood cell transfus&bn and/or morbﬁdlty and mortality related to anemia
or transfu5|on NO RECOMMEI\L@ATION

Ann. Intensive Care (2020) 10:97



HAS 2022 Gestion du capital sanguin en preé, per et
postopératoire et en obstétrique

éb
X

) &
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& S

1.2.3. Traitements vitaminiques & 5
- Les traitements V|tam|n|ques (V|tam|ne<E9 vitamine BO@) peuvent
s'envisager en cas dQ@‘deflClt blologlg,de c'est-a- dm@@aude folique
plasmatique < 3 ng/f’nL et/ou coba@mme plasmatique < 200 pg/mL

(Grade C) 6@%

- Quel Cout ? B%@SO a 40 Euros S
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Conclusion
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Trois Objectifs Majeurs & &
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Q<° 00@6 @Q’é

Z e i - N S

- Réduire les pertes sanguifies & K
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{"?/ &Q’& 6"6
. . . O .
- Adapter la PoI|t|quge"“l'ransfu3|onnelI@e&au Patient
I\~ Q
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- Favoriser la Correction de I’Agé\mie et de la Carence Martiale
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Merci pour votre attention







