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TRANSFUSOES ANUAIS DE CONCENTRADO DE

HEMACIAS (2011)

e Mundo: 85 milhoes

e EUA: 15 milhoes

e Brasil: ~3 milhdes (SUS)



INDICACOES: APENAS DUAS

1. 1 transporte de O2 quando sua causa atribuida a

massa de Hb (ndo um valor especifico de Hb)

2. inibir a eritropoese: valor especifico de Hb pos-

transfusional (anemia falciforme | HbS)
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BINOMIO RISCO/BENEFICIO: RISCOS
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TRANSFUSAO EM CIRURGIA: RISCO DE MORTE
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ESTUDOS CONTROLADOS E RANDOMIZADOS

Tablean 1

Etudes contrdlées comparant une stratégie transfusionnelle restrictive & une stratégie libérale,

Tableaw 1 (Suite)

Référence

Population de malades

Patients {n)

« Outcomes » pour lesquels il n'y
avait pas de différence entre
les groupes

« Dutcomes » pour lesquels
une strategie restrictive
Etait bénefique ou FINVERSE

Riférence Population de malades

Patients (n}

« Dutcomes » pour lesquels il ny
avait pas de différence entre

« Duteomes » pour lesquels
une strategie restrictive

Weisel et al. [17]

Blair et al. [18]

Fortune et al. [19]

fohnson et al. [20]

Hibert et al. [21]

Vichinsky e al. [22]

Bush et al. [23]

Carsan et al.]24]

Hebert et al. [25]

Bracey et al. [26]

Lotke et al. [27]

Grover et al. [29]

Lacroix et al. [31]

Webert et al [33

Foss et al. [28]

qun et al. [34]

So-Osman et al. [32]

Revascularisation du myocarde

Hémorragie gastro-intestinale

Soins intensifs
{trauma adulte)

Revascularisation du myocarde

Soins intensifs (Erude pilote)

Anémie &
falciforme

A aties
et chirurgie

Chirurgie vasculaire majeure

Réduction de fracture de hanche
Erude pilote)

Soins intensifs

Revascularisation du myocarde

Arthroplastie du genou

Arthroplastie de la hanche ou
du genow

vs intensifs piédiatrigues

Thrombocytopénie associie 3 la
chimiothérapie intensive

Réduction de
fracture de hanche

Traumatisme cranien

Arthroplaste de la hanche ou
du genou

27

604

152({127+ 25
o voir texte )

60

603

Mortalité

Infarctus du myocarde

(Edéme pulmaonaire ef variables
hismodynam iques

Variables hémodynamiques et de
rransport d'oxygéne
Complications intrahospitalié
Durée de séjour

Evéne ments ischimiques

Mortaliti
Défaillance organique
Durée de séjour aux S1et 3 hdpital

Complications majeures lides 3 la
drépanocytose

te : marbidité cardiaque
Durée de séjour hospitalier
Variables hémodynamiques et de
consommation doxygeéne

Mortalité ; durée de séjour
Complications ; capacité & se mohiliser

Mortalite 3 30 jours
Mortalite chez les malades porteurs
dune pathologie cardiague

Morbidité globale et mortalié
Fatigue et anémie

Douleur

Bicn-ctre

Progression de la récupération
fonctionnelle

tschémie silencieuse périopératoire
{incidence)

Durée de séjour hospitalier
Complications intrahospitalié

Syndrome de défallance
multisystéemigue

Mortalité

Complications intrahospitaliéres

Moment du premier saignement
Incidence de saignement majeur
Transhusions plaguettaires
{jour-patients)

Exposition aux transfusions de globules
rouges = plagquettes

Progression de la récupération
fonctionnelle
Durée de séjour hospitalier

Mébolisme cérébral

Exposition aux transfusions
{globalement)

Duréte de séjour hospitalier
Délai & la mobilisation
Complications intrahos pitalid

Exposition aux transfusions

Exposition aux transfusions
Taux de resaignement

Exposition aux transfusions
Shunt {ntrapulmonaite

Exposition aux transfusions

Exposition aux transfusions

Complications lides aux transfusions

(hémolyse et allo-immun isation)

Expasition aux transfusions dans

le sous-groupe de malades anémigues

Exposition aux transfusions

Exposition aux ransfusions
fortalite chez les malades <55 ans
Mortalité chez Apache <20
Mortalité durant I'hospitalisation

Exposition aux fransfusions

Exposition aux transfusions
AUGMENTATION des complications
nan chirurgicales dans le groupe
retrans fusion retardée (voir texte)

Exposition aux transfusions
Charge ischémigue (en minfh)

Exposition aux ransfusions

Exposition aux fransfusions
de globules rouges

Exposition aux transfusions

MAIS : plus de complications
cardiovasculaires et mortalité
augmentée dans le groupe restrictif

AMELIORATION de La tension en Oz
cérébrale avec la transfusion

Exposition aux transfusions
{deux hipitawx), MAIS au
des tr

transfusait moins que le protocole
avant I'émde)

rlabon
fusions dans un hapital (qui

Hajjar et al. [30] Chirurgie cardisque sous 502

circulation extra-corporelle

« Dutcome » combing de

mochidit® sévére et mortalité 330 §
Martalite

Choc cardiognique

Syndrome de ditresse respiratoire
de l'adulte (SDRA)

Insuffisance rénale aigué sévire
Complications cardiaques,
neurologiques et infecticuses

Hemorragie necessitant une reintervention

Durise de séjour aux soins intensifs

Exposition aux transfusions
Diminution des complicati ons

avec la diminution du nombre
d'unitis transfusées (indépendamment
de la stratégie transfusionnelle)

incapacité 3 marcher seul 3 travers
ufie pitoe 60jours postopiratoires
& Qutcomes » secondai
du myocarde ou angor ins
decis intrahospitalier ; capacite
fonctionnell e, fatigue, déces a 30

et G0jours postoperataire

« Dutcomes » tertiaires : morbidité
postop, incluant déces, infarctus du
myocarde, preumoie,
thromboembolie ou AVC

Durée de sifour

table ou

infarctus

"Les majuscules font référence aux majuscules dans 12 colone. La plupart des effets sont bénéfiques, saul quelques exceptions (en majuscules)

*Desafio: transfundir na medida exata para

maximizar os desfechos clinicos favoraveis

e evitar as transfusdes desnecessarias, em

razao de seus custos e riscos. Portanto,

estratégias liberais de transfuséo apenas se

justificariam se sua superioridade for

demonstrada de maneira inequivoca

Hardy, 2012




GATILHO

e Gatilho 10/30 (Adams & Lundy. Surg

Gynecol Obstet 1941, 71: 1011-1014)



ANEMIA: CONSEQUENCIAS




RESPOSTA FISIOLOGICA A ANEMIA
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EFEITOS DA ANEMIA EM PACIENTES

CIRURGICOS

THE LAMCET

Effect of anaemia and cardiovascular disease on surgical
mortality and morbidity

Jeffrey L Carson, Amy Duff, Roy M Poses, Jesse A Berlin, Richard K Spence, Richard Trout, Helaine Noveck,
Brian L Strom

e N=1.958, > 18 ANOS
» Recusa de transfusao por motivos religiosos
« Avaliacao

mortalidade dia 30

morbidade dia 30

CARSON ET AL, LANCET 1996



EFEITOS DA ANEMIA EM PACIENTES

CIRURGICOS

Preoperative Total number Dead % dead Unadjusted relative Morbidity/ % morbidity/ Unadjusted relative

haemoglobin (g/dL) (n=1958) (n=63) (exact 95% CI) risk (95% CI) mortality (n=123) mortality (95% CI)  risk (95% CI)

<6-0 K13 12 333(18-6-51-0) 26-1 (13-6-50-1) 23 63-0 (46-2-79-2) 16-1 (11-3-230)
6-0-5-9 27 § 18-5 (6-3-381) 14.5 (5-8-36-2) 7 25-0(11-1-46-3) 6-5(3-3-13-0)
1-0-7-9 49 B 12-2 (4-6-24-T) 0.6 (4-0-23-1) 15 30-6 (1B-3-45.4) 7-7 (4-7-12-6)
8-0-8-9 ] 5 128 (4.3-27-4) 10-1 (3.9-25-7) 10 256 (13-0-42-1) 6-5 (3-6-11-7)
9-0-99 Fii] B 80 (3-0-16-6) 6-3 (2-6-16-3) = 10-7 (4-719-9) 2-7(1-3-5-4)

10-0-10-9 109 5 4-6 (1-5-10-4) 36 (1 4-9.5) 14 12-8 (7-2-20-6) 32 (1-9-5-6)

110118 212 5 2-4 (0-8-5-4) 1.9 (0-7-4-9) 14 66 (3-7-10-8) 1-7 (0-8-2-2)

=120 1411 18 13 (0-8-2-0) 1.0 (reference) b 4-0 (3-0-5-1) 1:0 {reference)

Obs. Hb é bom marcador de gravidade

CARSON ET AL, LANCET 1996




EFEITOS DA ANEMIA EM PACIENTES
CIRURGICOS

Adjusted odds ratio

16
13

10

7 8 9 10 11
Preoperative haemoglobin (g/dL)

CARSON ET AL, LANCET 1996
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EFEITOS DA ANEMIA EM PACIENTES

CIRURGICOS

TABLE 4. Mortality or morbidity stratified by postoperative Hb level*

No cardiovascular disease Cardiovascular disease
(n=199) (n = 57)
Postoperative  Total study 30-day in-hospital 30-day in-hospital 30-day in-hospital
opulation  mortality and/or morbidi Number  mortality and/or morbidi mortality and/or morbidity

1.1-2.0 4 4 (100) 2 2 (100) 2 2 (100)
2.1-3.0 12 11 (91.7) 9 8 (88.9) 3 3 (100)
3.1-4.0 19 10 (52.6) 14 6 (42.9) 5 4 (80.0)
4.1-5.0 26 15 (57.7) 18 9 (50.0) 8 6 (75.0)
5.1-6.0 49 14 (28.6) 34 8 (23.5) 15 6 (40.0)
6.1-7.0 50 11 (22.0) 40 9 (22.5) 10 2 (20.0)
7.1-8.0 56 5(0.4) B2 5 (0.8) 2 T(7.1)

* Analysis limited to multicenter data (n = 256); postoperative Hb is prior to event.
T Defined as arrhythmia, congestive heart failure; myocardial infarction, bacteremia, pneumonia, deep wound infection, or death; 74 patients
with at least one event. Data reported as number (%).

300 pacientes com Hb pds-operatoria < 8,0 g/dL
Risco de morte: 1 2,5 x para cada 1 g de Hb

Carson et al, Transfusion 2002



EFEITOS DA ANEMIA EM PACIENTES

CIRURGICOS

TABLE 1. Unadjusted rate of death by 1 g/dL
decrements of the nadir postoperative Hb level
in the two series of bloodless surgery patients

Carson et al., shander et al.,
Postoperative _2002"° (n=300) 20147 (n=203)  Totals (n=503)
Hb NMumber Mortality® Numbear Mortality® Number Morality®
1.1-2.0 7 7 {(100) 0 — [} 7 (100)
2.1-3.0 24 13 (54.2) & 3 (50) 30 16(53.3)
3.1-4.0 28 7 (25.0) 16 3 (18.8) 44 A0 (22.7)
4.1-5.0 32 11 (34.4) 25 6 (19.4) &7 17 (20.8)
5.1-6.0 ] 2 (9.3) 45 7({14.3) 103  12{11.7)
6.1-7.0 HG 5 (8.9) R 3 (5.2) 114 8 (7.0)
7.1-8.0 G0 0 (D) 133 2 (1.5) 232 2 (0.9)

* Data ara reported as number (%:).

Carson & Patel, Transfusion 2014



UTI-ADULTOS




e 40% sao transfundidos

e 2/3 anemia leve/moderada

LealL-Noval et al, Intensive Care Med 2013
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transfusion
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T T T T T 1
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Days

n= 838
Restritivo (n=418) Hb < 7,0 G/DL (7-9)
Liberal (n=420) Hb < 10,0 G/DL (10-12)

Reducao de 33% na transfusao

Figure 2. Kaplan—Meier Estimates of Survival in the 30 Days af-
ter Admission to the Intensive Care Unit in the Restrictive-Strat-
egy and Liberal-Strategy Groups.

Panel A shows the survival curves for all patients in the study
groups. Panel B shows the survival curves in the subgroup of
patients with an APACHE |l score of 20 or less. Panel C shows
the survival curves in the subgroup of patients who were
yvounger than 55 years.

HEBERT ET AL N ENGL J MED, 1999



ESTUDO TRICC

Restrictive Liberal p

n=4138 n=420
30-day mortality 18-7% 23-3% 0-11
Long-term mortality 22-7% 26-5% 0-23
Myocardial infarction 0-07% 2-:9% 0-02
Congestive heart failure 5-3% 10-7% <0-01
Pneumonia 20-8% 20-5% 0-92
Other infections 10-0% 11-9% 0-38
Length of hospitalisation 34-8 days 35-5 days 0-58

KLEIN ET AL, LANCET, 2007




UTI-CRIANCAS




ESTUDO TRIPICU

The NEW ENGLAND

JOURNAL of MEDICINE N: 637 criancas estaveis

ESTABLISHED [N 1812 APRIL 19, 2007 VOL. 356 KO 16

Restritivo (320): Hb < 7
Transfusion Strategies for Patients

in Pediatric Intensive Care Units Liberal (317) Hb < 9,5

CONCLUSIONS

In stable, cmtically 11l chiidren 3 hemopglobin threshold of 7 g per deciliter for red-cell
transfusion can decrease transfusion reguirements without increasing adverse out
comes, (Controtled-trials.com number, ISRCTH 37246456,



ESTUDO TRIPICU

Table 2. Red-Cellt Transfusions, Temporary Protocol Suspensiens, and Cointerventions.®
Restrictive-Strategy  Liberal-Strategy
Warizble Group (N=3200 Group (M=317} PValue
Red-cell transfusion and hemoglobin concentration after rendomization
Afl patients
Mo red-cell transfusion— no. of patients {35} 174 {54) A {001
Mo_of red-cell units par patiant 092 6 17222 {001
Lowest hemoghobin bevel in BOU — gfdif B7:0.4 10,8205 <0001
Patienis undergoing red-call transfusion
Any transfision — no. of patients {%) 146 (46) 310{9%) <{0.001
1 transfusion — no. of patients {35) 104 {32} 194 §61)
2 transfusions — no. of patients {35} 18 (&) 12 (26)
=2 trapsfusions — no. of patiants (34) 24 (B} 14 {11y
Mo, of red-cell units per transfusad patient 1.9:3 4 17:2.1 024
Yolume of red-cell units per transfused patient —mfkg 2362525 200193 .04
First red-call transfuskon
Time from randomizetion to first transfission — days L7 0l (00
Hemoglobin level — gfdl
Bafore first transfusion 6.7+0.5 £.1£0.1 0,001
After first transfusion D4+12 112411 <0001
Al redcalt tranefcion c
Total no. of transfusions{ ) 542 <0001
Average fl2ngth of storage — days 160105 15.7=103 .62
Adnarance to threshold hemogloben [=vel — no. of pabients (Al 219 {10 307 87 [0+
Temporary suspension of research protocol
Patienis — no. [3) 30 (1%} Q0L
PRISM score at randomization B5:4 B Q.63
Transfusion during suspension — no. of patiants {3) 36 (11} 11 [3) <0001
Mo. oftransfusions during suspensionf 71 61 04l
Reason for suspension— no. of patients
Acute raspiraton a5z syndrome with hypoeemia E 1
Shock 5 1
Acute blood loss ¥ F.
Surgery 12 2
Hemaofiltration primed with red cefls & 1
Other 10 7
Length of suspansion — days| 3352 I0:16 085




ESTUDO TRIPICU

Restrictive-Strategy  Liberal-Strategy  Absolute Risk Reduction, Odds Ratio,
Variable Group Group or Difference in Means [95% Cl) P ¥alue
Clinicaf outcomes — no ftotal no. (%
Ciaath
In ICL 117320 (3} &f317 (3} -0.9 (-3 6t0l7) 050
From any cause during J8-day study 147320 (4] 147317 (4) 03321031 (.08
Mosocomial infections 65,320 [20) 797317 (25) 4618910 11.1) .16
At least 1 adverse avent 07 1320 [30) QO/3IT (28) -182 (9010 52) 059
Reactions ta red-cell transfusion 37320 {1} 6F117 (3} 1.0 (-0.9 1o 2.8} .34
Cruratson of care-— days
Mechanical vantilation b6 150 b0£54 -0.14 [-1.1 to 0.8} .76
MU stay after randomiz aton 0578 3.0:7.4 0.46 (0.7 to 1.7} 0.39

*Estratégia restritiva

*Menos transfusao na estratégia restritiva (

NAO foi inferior & estratégia liberal

| 44%)




CIRURGIA




CIRURGIA

* 90% apresentam anemia no pos-operatorio

e 60-70% dos CH sao transfundidos no perioperatorio

 Anemia associada a pior prognostico

Hogshire & Carson. Curr Opin Hematol, 2013



TRANSFUSAO DE CH EM CIRURGIA DE QUADRIL

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1R12 DECEMBER 29, 2011 VOL, 365 WG, i

Liberal or Restrictive Transfusion in High-Risk Patients
after Hip Surgery

leffrey L. Carsor - M.D., Mic hael L Terrir E 0. M.P.H. He

CONCLUSIDNS
A liberal transtusion strategy, as compared with a restrictive strategy, did mot re-
duce rates of death or rnability to walk independently on 60-day tollow-up or reduce
in-nospital morbidity in elderly pattents at high cardrovascular risk. (Funded by the
Natioma! Heart, Inng, and Elood Instinte; FOCUS ClinicalTrials.gov number,
NCTOO7 1022,



TRANSFUSAO DE CH EM CIRURGIA DE QUADRIL

Table 2. Hemoglobin Levels and Transfusions.®

Liberal Strategy Restrictive Strategy
Yariable (M= 1007 M= 1009) P Value
Hemoglobin level — gfdl
Before surgery 11.3:1.5 11.3:1.5 0ro
During efigibility screening 0.0:0.8 0.0:0.8 0.9%
Before transfusian 9.2+0.5 7.9:0.6 <0001
Estimated blood loss during surgery —mi 2002170 232:757 0.03
Transfusions before randomization
0 units — no ftotal no. [3) T34/ 1006 (75.0) TZOF1008 (FL.4)
=1 unit— no. ftotal no. (3%) 2521006 (25.0) 28&1008 (28.6) 0.07
Total no. of units 457 531
Transfusions after randomization
0 units — no. ftotal no. (%) 331003 (3.3) 50471007 (39.09
1 unit— neo.ftotal no. {55 420/1003 (41.9) 246/1007 (24.4)
2 units — mo. ftotal no. (36) 346/1003 [34.5) L7 1007 (12.4)
3 units — ro.Jtotal no. (95) 13271003 (13.7) 2471007 [2.4)
=& units — no.ftotal no. (%) TRL003 {7.2) L5/1007 [1.5) <0001
Total no. of umits 1864 652
Storage of units transfused after randomization — days 22.0:0.5 12.1:09 0.53
Leukoreduced units transfused after randomiz ation — 36§ 9.2 BR.G 025
Major protocol violation — ne.ftotal no. {%5) 01 FLO06E (9.0) Saf1007 (5.6) 0.003
Transfusion because of symptoms — no.ftotal no. [
Rapid bleeding 51006 [0U5) B4F0007 [1.4) 004
Chest pain 41006 [0.4) 9/1007 {0.9) 0.17
Congestive heart failure 171006 {0.0) 1071007 {10} 0.007
Tachycardia or hypotension 4371006 (4.3) 12371007 (12.2) 20001

CARSON ET AL, NEJM 2011



TRANSFUSAO DE CH EM CIRURGIA DE QUADRIL

Table 3. Qutcomes at 30 Daysand 60 Days ™

Variable

30Day Period

60-Day Period

Absolute Risk

Absolute Risk

Liberal Strategy  Restrictive Strategy  Odds Ratio Difference Liberd Strategy  Restrictive Strategy  Odds Ratio Diference
(N=1007) (N=1009) 99% CI) (99%Cl) (N=1007) (N = 1009) (95% CI) (95% CI)
per e ntoge percentoge
no./total no. (%) pans naftotal no. (%) points
Death orinability to wak indepen- 459/995 (46.1) 481/1000 (48.1) 0.92 -2.0 351/998 (35.2) 34771001 (34.7) 1.01 0.5
dently 0.7310 1.16) (7.7 103.8) (0.84 10 1.22) (-3.7104.7)
Inability to walk independently 407/995 (40.9) 438/1000 (43.8) 275/998 (27.6) 281/1001 (28.1)
Death $2/995 (5.2) 43/1000 (4.3) 1.23 0.9 76/998 (7.6) 66/1001 (6.6) 117 1.0
0.71102.12) (-151t03.4) (0.75t0 183)17 (-19t04.0)j
Vvalue V Value
Residence 0.17 0.34
Home or retirementhome 4577994 (46.0) 425/999 (42.5) 617/996 (61.9) 603/1001 (60.2)
Nursing home 135/994 (13.6) 161/999 (16.1) 137/996 (13.8) 161/1001 (16.1)
Other 402/994 (40.4) 413/999 (41.3) 242/996 (24.3) 237/1001 (23.7)
wore score
Function and symptom scdes
Lower-extremity physical ADLE: 7.3:40 7.4:39 0.72 5.1£42 5.1:43 0.85
Instrumental ADLY 3.9:05 3.910.4 0.10 37208 37409 0.94
FACIT-F atigue scale 38.717.7 386176 0.84 41.8:7.3 42317 .4 0.26

CARSON ET AL, NEJM 2011




TRANSFUSAO DE CH EM CIRURGIA DE QUADRIL

Table 4. Hospital Outcomes.*

Variable

Myocardial infarction, unstable angina, or in-hospital
deatht

Myocardial infarctiont

Unstable anginat

In-hospital death
Isolated troponin elevations:
Physician diagnosis of congestive heart failure
Stroke or transient ischemic attack

On CT or MRI

On physician diagnosis or CT or MRI
Chest radiograph with new or progressive infiltrate
New-onset purulent sputum
Wound infection

Deep-vein thrombosis or pulmonary embolism

Liberal Strategy  Restrictive Strategy

(N=1007)

(N=1009)

number/total number (percent)

43/1005 (
23/1005 (
2/1005 (
20/1005 (
62/1005 (
(

4.
2.
0.
2.
6.
27/1005 (2.

3)
3)
2)
0)
2)
7)

5/1005
8/1005
60/1005

14/1005
12/1005

52/1008 (5.2)
38/1008 (3.3)

3/1008 (0.3)
14/1008 (1.4)
59/1008 (5.9)
35/1007 (3.5)

1/1007 (0.1
3/1007 (0.3
43/1007 (4.8

8/1007 (0.8
8/1007 (0.8

0Odds Ratio
(99% Cl)

0.82 (0.48 to 1.42)
0.60 (0.30 to 1.19)
0.67 (0.06 to 7.03)
1.44 (0.58 to 3.56)
1.06 (0.65 to 1.71)
0.77 (0.39 to 1.50)

5.03 (0.30 to 84.73)
2.69 (0.47 to 15.42)
1.27 (0.76 to 2.12)
3.02 (0.54 to 16.91)
1.76 (0.56 to 5.56)
1.51 (0.46 to 4.92)

Absolute Risk
Difference
(99% CI)

percentage points

0.9 (-3.3to 1.6)
1.5 (-3.5t00.5)
~01(-071t00.5)
0.6 (-0.9 10 2.1)
0.3 (-24t03.1)
0.8 (-2.8t01.2)

0.4 (-0.2t0 1.0
0.5(-03t0 1.3
1.2(-14t03.8
0.6 (-0.3to 1.5
0.6(-0.6t0 1.8
0.4 (-0.7 to 1.5

Death, myocardial infarction, pneumonia

Death, myocardial infarction, pneumonia, thrombo-
embolism, or stroke

(0.5)
(0.3)
(6.0)
9/1005 (0.9)
(14)
(1.2)
(8.9)

89/1005

103/1005 (10.2)

)
)
)
3/1007 (0.3)
)
)
)

90/1007 (8.9

94/1007 (9.3)

0.99 (0.66, 1.48)

1.11 (0.75 to 1.63)
-

0.9 (—%5 to 4.3

Returned to operating room

Transfer to intensive care unit

Time from randomization to discharge{
United States
Canada

15/1005 (1.5)
30/1005 (3.0)

days

3.67+3.38
12.03+9.31

18/1007 (1.8)
29/1007 (2.9)

3.97+3.39
12.70+9.48

0.83 (0.34 to 2.06)
1.04 (0.53 to 2.05)

p

-03(-1.8t01.2

)
)
)
)
)
)
0.1 (3410 3.2]
)
0.1 (-1.8 t0 2.0)

Value

0.15
0.32
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Flgure 1. Lowest Daily Hemoglobin Lavels.

Shown are the lowest daily hemoglobin levels among patients in the liberal-
strategy groupversus those in the restrictive-strategy group. Data for the
two groups are pooled on the day of randomization and are presented for
days 1, 2 4, and 7, when hemoglobin levels were required to be measwured
whilie patients remained in the hospital. The center line within each box
represents the median, and the extremes the interquartile range.

N=2016
Liberal Hb > 10/dL (2 CH)

Restritiva: Hb < 8g/dL (0 CH)
CARSON ET AL, NEJM 2011



SINDROME CORONARIANA AGUDA

Liberal Restrictive
(n = 55) (n = 55) P
Hemoglobin levels (g/dL)
mean (5D}

Beseline prior fo randomization .18 (0.64)  8.97 (0.73) .24
Day 1 10.30 (1.00) 2.03 (0.82) <.001
Day 2 10.78 (0.78) 8.98 (0.80) =<.001
Day 3 10.64 (0.71) 9.12(0.75) <.001

Units of blood per pdtient <001
0 3 (5.5%) 40 (72.7%)

] 33 (60.0%) 9 (16.4%)
2 Q(16.4%) 3 (5.5%)
>3 10 (18.2%) 3 [5.5%)

Units of blood per patient, 1.58(1.13) 0.49(1.03) =<.001

mean [SD)

Total number of units 87 27

transhused in the frial
Age of blood (days) mean (SD)  24.6 (9.1} 23.4 (10.9) 48
Leukoreduction (%) 05.4% 92.3% 54
Hemoglobin immediately 9.30(0.66) 7.89(0.80) =.001

prior fo transtusion (g/dL)

Estudo piloto:

N= 110

Restritivo: Hb < 8 (7
anos mais velhos)
Liberal: Hb < 10

mean (SD) Carson et al. Am Heart J 2013; 165:964-71




DOENCA CORONARIANA

Overall, Liberal, Restrictive,
N=109 MN=55 N = 54§ Absolute risk
difference at Relative risk
Pilot study endpoints n n n F 30 days (95% Cl) (95% CI)
Death/Ml/unscheduled 20 18.3% & 10.9% 14 25.9% 0.0547 15.0% (0.7%, 29.3%) 2.38 (0.99, 5.73)
revascularization
Death’ 8 7.3% 1 1.8% T 13.0% 0.032 11.0% (1.5%, 20.8%) 7.1310.91, 56.02)
" Myocardial infarction i MTU% ) T 7 TSU% V.07 3.9% (-7.9%, 15.6%) 1.43(0.48, 4.22)
Unscheduled coronary 2 1.8% 0 0.0% 2 3.7% 0.24 3.7% (-1.3%, 8.7%) -
revascularization®
Unscheduled hospital admission
Any reason 26 23.8% @ 16.4% 17 31.5% 0.064 15.1% (-0.7%, 30.9%) 1.92(0.94, 3.93)
Cardiac reason 11 10.1% 3 5.5% 8 14.8% 0.10 0.3% |-1.9%, 20.6%) 2.72(0.74, 9.70)
Infection 2 1.8% 0 0.0% 2 3.7% 0.24
Stroke™ 1 0.9% 1 1.8% 0 0.0% 1.0
Congestive heart failure @ 8.2% 2 3.6% P 13.0% 0.093 2.3% (-0.9%, 19.6%) 3.56(0.78, 146.40)
Stent thrombosis 0 0.0% 0 0.0% 0 0.0% -
DVT or pulmonary embolism™ 1 0.9% 1 1.8% 0 0.0% 1.0
Pneumonia or blood stream 2 1.8% 0 0.0% i 3.7% 0.24
infection™
Pneumonia 2 1.8% 0 0.0% 2 3.7% 0.24
Blood stream infection™ 0 0.0% 0 0.0% 0 0.0% g
Death/MI/ unscheduled 22 20.2% & 10.9% 14 29.6% 0.015 18.7% (4.0%, 33.4%) 2.72(1.15, 6.42)
revascularization/pneumonia
Death,/MI 18 16.5% & 10.9% 12 22.7% a.11 11.3% (-2.5%, 25.1%) 2.04(0.82, 5.04)
Unstable angina 5 4.6% 1 1.8% 4 7.4% Q.21 5.6% [-2.2%, 13.4%) 4.07 (0.47, 35.29)
Death/Ml/unstable angina 23 21.1% pi 12.7% 14 29 4% 0.031 16.9% (1.9%, 31.9%) 2.32(1.04, 5.21)
Death/Ml/unscheduled 26 23.9% @ 14.4% 17 31.5% 0.044 15.1% (-0.7%, 30.9%) 1.92(0.94, 3.93)

cardiac admission

Carson et al. Am Heart J 2013; 165:964-71



HEMORRAGIA GASTROINTESTINAL




HEMORRAGIA GASTROINTESTINAL

Restrictive Strategy Liberal Strategy
Variable (N=444) (M =445) P Value

Hemoglobin level — g/dl

At admission 9.6.42.2 9.4+37.4 045
Lowest value during hospital stay 7.3+1.4 E.0+1.5 «0.001
At dischargey 92+1.2 10.1£1.0 =0.0{1
At day 45 11.6+1.7 11.7+1.8 067 N: 921
Patients with lowest hemoglobin <7 g/dl — no. (%) 202 (45) 31 (18) <0.001 Restritiva: 7g/d|_
Patients with lowest hemoglobin =2 gfdl — no. (%) 55 (12) 67 (15) 0.28 . .
Red-cell transfusion - - ll [ leeral 9 g/dL
Any — no. of patients [3) 219 [49) B4 (Ba6) = 0.001
Units transfissed— no. Tipos de hemorragia:
Total} 671 16338 <0.001 .Doenga pépt|Ca
Mean/patient 1.5+2.3 3.7+3 8 =0.001 .
Median 0 3 <0.001 «Cirrose
Range 019 36
Dwring index bleeding§ 1.2+1.3 2.9+2.2 =0.0{1
Transfusion not adjusted to hemoglobin level — 35 (3) 12 (3) 0.001
no. of patients (26)9
Major protocol viclation — no. of patients (%) 39 (9) 15 (3) =0.0{1
Duration of storage of red cells — days*# 0.95
Median 15 15
Range 1-40 142
Fresh-frozen plasma transfusion — no. of patients (36) 1§ 28 () 41 (9) 013
Platelet transfusion — no. of patients (%6)13 12 (3) 19 (4) 0.27
Crystalloids administered within first 72 hr — ml 54913448 58734087 0.13 Villanueva et al. NEJM

Receipt of colloids — no. of patients (34 86 (19) 93 (21) 0.62 368:11-21, 2013




HEMORRAGIA GASTROINTESTINAL

B Death by 6 Weeks, According to Subgroup

Restrictive Liberal
Subgroup Strategy Strategy Hazard Ratio (9525 CI) PValue
no. of patientsfotal no. (9)
Overal 23/444 |5) 41445 [9) — — 0.55 (0.33-092)  0.02
Patients with cirrhosis 15/139 (11) 25138 [18) — — 0.57 (0.30-1.08)  0.08
Child-Pugh class A or B 5/113 (4] 13/109 (12) : : 0.30 (0.11-0.85)  0.02
Child—Pugh class C 10/26 (38) 1229 (41) —.— 1.04 [0.45-237) 0.1
Bleeding from varices 10793 (11) 17 /97 (18) —_ 0.58 [0.27-1.27)  0.18
Bleeding from peptic ubcer 7228 (3] 11/209 (5) —_— 0.70 (0.26-1.25)  0.26

[ | |
0.1 1.0 10.0

= T

Restrictive Strategy Liberal Strategy
Better Better

Villanueva et al. NEJM, 2013



RECOMENDACOES E CONCLUSOES




FATORES A LEVAR EM CONSIDERACAO

E DOSE

« Grau da anemia (Hb)

« Gravidade (repercussao clinica da Hb)

» Diagnostico: ex. anemia ferropriva x SMD

« |ldade/sexo (menor reserva funcional em idosos, mulh  eres
em idade fertil)

e Comorbidades: doenca coronariana, DPOC

* Prognostico

» Fatores pessoais (religiao, localidade de residénci  a etc)

« Gatilho transfusional estabelecido por servico



GATILHO TRANSFUSIONAL

VANTAGENS

DESVANTAGENS

PADRONIZACAO DAS
CONDUTAS

1 CUSTO

J» ERRO NO “ATACADO”

1 EXPOSICAO A DOADORES

J, PRESSAO SOBRE EQUIPE
MEDICA (CONFORTO
PSICOLOGICO)

1 RISCO TRANSFUSIONAL

FACILITA EVENTUAL DEFESA

1 PRESSAO SOBRE SERVICO
DE HEMOTERAPIA




RECOMENDACOES DA AABB

Recommendation 1: The AABB recommends adhering to a restrictive
transfusion strategy (7 to 8 g/dL) in hospitalized, stable patients (Grade:
strong recommendation; high-quality evidence).

Recommendation 2: The AABB suggests adhering to a restrictive strategy
In hospitalized patients with preexisting cardiovascular disease and
considering transfusion for patients with symptoms or a hemoglobin level
of 8 g/dL or less (Grade: weak recommendation; moderate-quality
evidence).

Recommendation 3: The AABB cannot recommend for or against a liberal
or restrictive transfusion threshold for hospitalized, hemodynamically
stable patients with the acute coronary syndrome (Grade: uncertain
recommendation; very low-quality evidence).

Recommendation 4. The AABB suggests that transfusion decisions be
Influenced by symptoms as well as hemoglobin concentration (Grade:
weak recommendation; low-quality evidence).

CARSON ET AL. ANN INTERN MED 2012
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