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e of optimization of oxygen delivery during
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0Xygen Requirement
~ \/arious Tissues

) body has different oxygen requirement that must
3l homeostasis

e tissue oxygenation is c Mined by the balance between
1 delivered and the oxygen required to sustain aerobic



OXVeen Utilization

eans of generating ATP is through oxidative
1 oxygen serves as terminal electron acceptor
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Oxygen Delivery

V (preload, afterload, contractility)
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WXyeen Consumption
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OXYGEN DELIVERY AND CONSUMPTION

Pathologic state
(sepsis)

Normal resting
state

Normal Pathologic
critical —» critical
Do, Do,

Oxygen delivery (Do)

DO, exceeds VO,: oxygen
consumption is independent of
delivery

Gradual decrease in delivery is
associated with increase in O,ER
and aerobic metabolism
maintained

Critical DO, when oxygen
consumption becomes supply
dependent and aerobic
metabolism fails



left shift
(higher affinity)

oxygen deliverec
to exercising
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right shift
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- Anemia
S Clinical Setting

abol | hormonal derangements
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v impaired function

(Gl or other hemorrhage)
bhlebotomy or interventional procedures)
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- ransfusion
= Complications

tions

N

_ k.
related acute lung injury (TRALI)

o

ssociated circulatory overload (TACO)



Bl ransftusion

would someone have to pay you to get a
olood that you didn’t need”



Jransfusion

) maximizing delivery of oxygen without

on based on clinical cc
‘one unit at a time
L1 "= _' 5 ‘or transfusion

Minimize phlebotomy



stfictive \/s Liberal
 ransfusion

n at lower Hgb level 7g/dl| ; aiming for lower

S uSing at higer"“ 0
 level)

6 I‘l 8-10 g/dl ; aiming for higher
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A MULTICENTER, RANDOMIZED, CONTROLLED CLINICAL TRIAL
OF TRANSFUSION REQUIREMENTS IN CRITICAL CARE

PauL C. HEgerT, M.D., GEorge WELLS, PH.D., Morris A. BLaiscHman, M.D., JoHn MaARsHALL, M.D.,
CrLaupio MagrTiN, M.D., Giuserre PacGLiaRELLO, M.D., MarTIN TweeppaLE, M.D., PH.D., IrRwin ScHwerrzer, M.Sc.,
EvLizageTH YETISIR, M.Sc., AND THE TRANSFUSION REQUIREMENTS IN CRITICAL CARE INVESTIGATORS
FOR THE CANADIAN CRriTicAL CARE TRiaALs GROUP*

Goal of the study: To determine whether a restrictive strategy of PRBC
transfusion and a liberal strategy of PRBC transfusion
produced equivalent results in critically ill patients.

Method: 838 critically ill patients with Hb concentrations of < 9g/dI
within 72 hours of admission to the ICU

Restrictive tra&sfusion strategy Liberal transfusion strategy
Transfused only for Hb <7g/dl Transfused for Hb < 10g/dl
(n =418) (n =420)



estrictive transfusion strategy Liberal transfusion strategy P Value
23.3% 0.11
28.1% 0.05
> 3 organs) 4.3% 0.36
ac events 21.0% <0.01
lema and MI)
' 7.7% 11.4% 0.06

There were no differences in 30 day mortality between treatment groups in the
subgroup of patients with a primary or secondary diagnosis of cardiac disease.



Success of Treatment:

The average daily hemoglobin concentrations were 8.5
+/- 0.7g/dl in the restrictive transfusion group and 10.7
+/- 0.7g/dl in the liberal-strategy group (p<0.01).

An average of 2.6 +/- 4.1 units of PRBCs per patient was
administered to the restrictive-strategy group, compared
with an average of 5.6 +/- 5.3 units per patient in the
liberal-strategy group (p<0.01).

This equals a relative decrease of 54% in the number
of transfusions when the lower threshold was used.



Success of Treatment:

In addition, 33% of patients in the restrictive-strategy
group did not receive any PRBCs after randomization,
whereas all patients in the liberal-strategy group
received at least 1 transfusion of PRBCs (p < 0.01).

A restrictive strategy of red-cell transfusion 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
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[The Prospective, Observational, Multicenter, Major Trauma
Transfusion (PROMMTT) Study: Comparative Effectiveness of a
Time-varying Treatment with Competing Risks

John B. Holcomb, MD'1, Deborah J. del Junco, PhD'-2, Erin E. Fox, PhD2, Charles E. Wade,
PhD', Mitchell J. Cohen, MD>, Martin A. Schreiber, MD?* Louis H. Alarcon, MD”>, Yu Bai, MD,
PhD?, Karen J. Brasel, MD, MPH’, Eileen M. Bulger, MD?, Bryan A. Cotton, MD, MPH', Nena
Matijevic, PhD', Peter Muskat, MD®?, John G. Myers, MD'? Herb A. Phelan, MD, MSCcSs11,
Christopher E. White, MD'Z, Jiajie Zhang, PhD'3, and Mohammad H. Rahbar, PhD2-14 for

the PRONMMTT Study Group
TCenter for Translational Injury Research, Division of Acute Care Surgery, Department of
Surgerny, Medical School, University of Texas Health Science Center at Houston

2Biostatistics/Epidemioclogy/Research Design Core, Center for Clinical and Translational
Sciences, University of Texas Health Science Center at Houston

2Diwvision of General Surgery, Department of Surgery, School of Medicine, University of California
San Francisco

4Diwvision of Trauma, Critical Care and Acute Care Surgery, School of Medicine, Oregon Health &
Science University

SDiwvision of Trauma and General Surgery, Department of Surgery, School of Medicine, University
of Pittsburgh




PROVIMTT
Irial

e cohort study documenting the timing of
resuscitation and patient outcomes. Ten US

auma centers.

sions—Higher plasma and platelet ratios early in resuscitation
ssociated with decreased mortality in patients transfused at
hree units of blood products during the first 24 hours after

on. Among survivors at 24 hours, the subsequent risk of death
0 was not associated with plasma or platelet ratios.



Pragmatic Randomized Optimal Platelet and Plasma Ratios
(PROPPR) Trial: Design, rationale and implementation

Sarah Baraniuk'l, Barbara C. Tilley!, Deborah J. del JuncoZ, Erin E. FoxZ2, Gerald van Belle?,
Charles E. Wade?Z, Jeanette M. PodbielskiZ, Angela M. BeelerZ, John R. Hess>, Eileen M.
Bulger?, Martin A. Schreiber®, Kenji Inaba®, Timothy C. Fabian’, Jeffrey D. Kerby®, Mitchell
J. Cohen®, Christopher M. Miller'?, Sandro Rizoli'!l, Thomas M. Scaleal?, Terence
O'HKeeffel?® Karen J. Brasel?, Bryan A. Cotton?, Peter Muskat'®, John B. Holcomb?, and
the PROPPR Study Group

TDivision of Biostatistics, School of Public Health, University of Texas Health Science Center at
Houston

2Center for Translational Injury Research, Division of Acute Care Surgery, Department of
Surgerny, hMedical School, Univeaersity of Texas Health Science Center at Houston

FUniversity of Washington

4Diwvision of Trauma and Critical Care, Department of Surgerny, School of Medicine, University of
WWashington

SDiwvision of Trauma, Gritical Care and Acute Care Surgery, School of Medicine, Oregon Health &
Science University

EDiwvision of Trauma and Critical Care, University of Southern California

TDhiwvision of Trauma and Surgical Critical Care, Department of Surgery, Medical School,
Uniwversity of Tennaessaee Health Science Center

BDivision of Trauma, Burns and Surgical Critical Care, Department of Surgery, School of
MMedicine, University of Alabama at Birmingham

fDiwvision of General Surgery, Department of Surgerny, School of Medicine, University of California
San Francisco

TDegpartment of Emergency Medicine, College of Medicine, University of Cincinnati




PROPPR
Irial

AND PARTICIPANTS Pragmatic, phase 3, multisite,
ymized cl rial of 680 severely injured patients who arrived at
12 level | trauma c‘én‘(e%North America directly from the scene

iere predicted to require massive transfusion between August
nd December 2013.




PROPPR
Irial

evere trauma and major bleeding, early
platelets, and red blood cells in a 1:1:1 ratio
ult in significant differences in mortality at 24

-__fusion decreases death from exsanguination at 24 hours,
nore rapid hemostasis, and has no additional complications



ILiberal Versus Restrictive Transfusion Thresholds For Patients
With Symptomatic Coronary Artery Disease

Jeffrey L Carson, MD7, Maria Mori Brooks, PhD2, J Dawn Abbott, MD>, Bermard Chaitman,
MDY Sheryl F Kelsey, PhD2Z, Darrell J Triulzi, MD?, Vankeepuram Srinivas, MD%, Mark A
Menegus, MD%, Oscar C Marroguin, MD7, Sunil Vv Rac, MD?%, Helaine Noveck, MPH1,
Elizabeth Passano, M52, Regina M Hardison, MS2, Thomas Smitherman, MD7, Tudor
wvagaonescu, MD?, Meil J Wimmer, MD1?, and David © Williams, MD12

1Division of General Intermal Medicine, University of Medicine and Dentistry of New Jersey,
Robert Wood Johnson Medical School, Mew Brunswick, MNew Jersey 2Department of
Epidemiology, University of Pittsburgh, Pittsburgh, Pennsylbvania ?Division of Cardiology, Rhode
Island Hospital, Alpert Medical School, Brown University, Providence, Rhode Island ‘Department
of Medicine, Saint Louis University, Saint Louis, Missouri Slnstitute for Transfusion Medicing,
University of Pittsburgh School of Medicine, Pittisburgh, Pennsylvania ?Division of Cardiology,
Albert Einstein College of Medicine, Mew York, Mew York "Division of Cardiology, University of
Pittsburgh School of Medicine, Pittsburgh, Pennsylhvania 2Duke Clinical Research Institute, Duke
University, Durham, North Carolina °Division of Cardiology, University of Meaedicine and Dentistry
of NMew Jersey, Robert Wood Johnson Medical School, NMNew Brunswick, MNew Jarsey

M Cardiovascular Division, Brigham and Women's Hospital, Harvard Medical School, Boston,
Massachusetts

Abstract

Background—DPrior trials suggest it iz safe to defer transfuision at hemoglobin levels above 7—8
z/dL 1in most patients. Patients with acute coronary syndrome mayw benefit firom higher hemoglobin
levels.

Methods—We performed a pilot trial 1in 110 patients with acute coronary syndrome or stable
angina undergoing cardiac catheterization and a hemoglobin << 10 g/dl.. Patients 1in the liberal
transfusion strategy received one or more units of blood to raise the hemoglobin lewvel = 10 go/dL..
Patients in the restrictive transfusion strategy were permitted to receive blood for syimptoms from
anemia or for a hemoglobin <= 8 g/dL.. The predefined primary outcome was the composite of
death_ myvocardial infarction, or unscheduled revascularization 30 davs post randomization.




- 'Acute Goronary Syndrome

in 110 patients with acute coronary syndrome or
3 cardiac catheterization and a hemoglobin <

mptoms from anemia or for a hemoglobin < 8 g/dL.

al transfusion strategy was associated with a trend for fewer
diac events and deaths than a more restrictive strategy.



SAcute Goronary Syndrome

ategy with trigger hemoglobin <8 g/dl and to
een hemoglobin 8 and 10 g/d|

g ischemia maintain the ‘noglobin > 10g/dI

In : asymptomatic patients post intervention (medical or
~interventional), maintain higher hemoglobin transfusion trigger <8g/dl,
~ use clinical judgement based on symptoms and underlying condition



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

Jeffrey L. Carsomn, M.D., Michael L. Terrim, M.D., M. P.H., Helaine NMoveck, M.P_.H., Dawid WW.
Sanders, M.D., Bermard R. Chaitrman, M.D., George . Rhoads, M.D., M. P.H., George Nemo,
Ph-D., Karen Dragert, R.N., Lauren Beaupre, P.T., Ph.D., Kewvin Hildebramd, M.D_, YWilliarnm
Macaulay, M.D. Courtland Lewis, M.D., Donald Richard Cook, BIM._.Sc_., M.D., Gwendolyrn
Dobbin, C.C R.P. Khwaja .J. Zakriyva, M.D., Fred S. Apple, Ph.D. Rebecca A. Homey, B_A_,
Jay Magaziner, Ph.D., M_S_Hyg.., and for the FOCUS Investigators”

Abstract

BACKGROUND—The hemoglobin threshold at which postoperative red-cell transfusion is
warranted i1s controversial WWe conducted a randomized trial to determaine whether a higher
threshold for blood transfusion would improwve recovwery in patients who had undergone surgenry
for hip fracture.

METHOD S— W e enrolled 2016 patients who were S0 vears of age or older, who had either a
history of or risk factors for cardiovascular disease., and whose hemoglobin level was below 10 ¢
per deciliter after hip-fracture surgery . We randomlyv assigned patients to a liberal transfiasion
strategyw (a hemoglobin threshold of 10 g per deciliter) or a restrictive transfusion strategy
Csvmptoms of anemia or at physician discretion for a hemoglobin level of <=8 g per deciliter). The
primary outcomme was death or an imability to walk across a room withowut hurman assistance on S0O-—
darw follow-—ap.

RESULTS—A median of 2 units of red cells were transfiised in the liberal-strategy croup and
none in the restrictive-strategwv group. The rates of the primary outcome were 35 _2%0 1n the liberal-
stratecy croup and 34 729 in the restrictive-strategw croup (odds ratio in the liberal-strategy ocrowup,
1.01; 92526 confidence interval [CI]. 0.84 to 1_22), for an absolute risk difference of 0.5 percentage
points (9526 CI, —3_.7 to 4_.7). The rates of in-hospital acute coronary syvndrome or death were 4_3%6
and 5_2%%_ respectively (absolute risk difference. —0.92%5; 9924 CI, —3.3 to 1.6), and rates of death
on &0-daw follow-up were 7_.6%20 and 6_6%6, respectively (absolute msk difference, 1.0%6; 99%45 CI_
—1.9 to 4.0). The rates of other complications were similar in the two groups_

COMNCLUSIONS—A liberal transfusion strategy ., as compared with a restrictive strategyw . did not

reduce rates of death or inability to walk independentls on $0-day follow-up or reduce in-hospital

morbidity 1n elderly patients at ch cardiovascular risk. (Funded byw the ™Wational Heart, Tung, ard
Blood Institute; FOCTTS ClinicalTrials_ gowv nmamber, TNCTOOO 71032 )




Asymptomatic
Cardiovascular Disease

ial for Functional Outcomes in Cardiovascular

g Surgical Hip Fracture Repair (FOCUS), compared
threshold 10g/dl a transfusion strategy of 8g/dl| after hip fracture
ory

al transfusion strategy (10g/dl), as compared to restrictive

11), did not reduce rates of death or inability to walk

ndently on 60-day follow-up or reduce in-hospital morbidity in
elderly patients at high cardiovascular risk

Transfusion trigger 8g/dl, but consideration of transfusion in patient
between 8-10g/dl based on symptoms and underlying condition
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Septic Shock

ents in Septic Shock (TRISS)

ock to restrictive or liberal transfusion
o <7g/dl or <9g/dI

_rtality, rates of ische ‘nts, and use of life support were
h less transfusion in restrictive group

sfusion &




Restrictive verswus liberal blood transfusion for acute vpper
gastrointestinal bleeding ( TRIGGER): a pragmatic, open-label,
cluster randomised feasibility trial

Wipul Joiratf, Breraman O Kafman, Alosdoic Gray, Comiline | Doed, Ama Ao, Mot W fanmes, Adriomn | Soaendews Siosomn 88 Ewveret . Sdkan A Bosibep,
Heder Dhallal, fohey Greersawary, bearn Le feune, Maelanis Danessmae Micholos Choarckh, ban Reckless, Remate Hodge, Cloire Dhyeer, Sarafy Mereick.
ko ite [ iewectyr,. Kefwim R Pafrmeey,. Bicharnd F Logan, Skbdreons P Troneis. Temocthn S Walsis Macfact - 88 curpefiny

S T

Backogrowu ned Transfusion thresholds for soutse wppeer gastrointestinal bleeding are comnmroversial. So far ondy thres soreall.
underposcered shsdies and one singleccentre trial bave been done. Fimnding=s from the simgle-ocentre irial  shosssecd
resduced mrortality with resrictive red blood cell (BRBC) wransfasion. "We aimed o assess wihethvwer a mualticenere, oluster
ramndormised trial is a feasilibe methosd o sulbstanti@ate or oefute thas fmeed g

Methwods Im this pragmatic. open-label. chaster randomiised Feasibillivy vrial, domne in sic aniversity bospitals in tbee LV
we enrolled all patients aged 18 years or obder with ew presentations of acute apper gastrodimtestinal bleeding.
irrespescrive of conmorbidiny. i b fior exsangurinating haeneorrihmge. w-r 'I:l.'rl-l:l.::l-n'-ll.r m==ipgmmed h-n-s.'p-l'l:-h =y -n.':-:'l:t -
o wither a rm{mﬁm winen haemnmoglobin comncentration fell below Eﬂy‘.l_l or liberal (ramn=sfusion wihen

in concentration Gell beloss 100 gf1) RBC transfusiion policy. Fesithesr paticemits seor anmsecs b lors wweere
muasked o treatment  allocation. Feasibility ootcormes weene  mecraitmment rate,  protocs]  asdberemos,
concentration. BBC exposure, selection bias, and informmation o guide design amd economibc evalustion of the phase 3
trial Rdain exploratory climical outoonmees: weere ﬁlrﬂ“hk‘!‘ﬂll‘la:._’ l'r.l}r‘l.ﬂ:ﬂ:)r:ﬂ:d-lp 28 W did analyses om all enrolled
patient= for wihom an outcome was availalble. This wtrial is registered,. ISROCTNESTSFS2Z9 amd MOTOZEZTDRSSIE.

Findings Between Scegpe 3. 2002 amnd March 1. 2003 wee enrolled 9356 paticnts across sic bospitals (403 paticent= i
three hospitals with a restrictive policy amnd 533 patients in three bospitals with a liberal policy). Recmasitomenl rals was
significantly higher for the liberal than for the restrictive policy (G296 es S596: pil- 34). Despite somee  baselime
imbalances., Rockall and Blarchford risk scores were identical berween policies. Protoood sdberemnos ssas 2696 (ST 109
im the resirictive paolicy s B39 (25) in e liberal policy (difference 3496 5% C1 720 p—0- 0:005). Mean last recorded
hasmogiobin concenmration was 116 (S 24) /L for patients on the restrctive policy amd 118 (200 gL for thaose om tkhe
Tilse=w=al policy (differcmsce —2 -0 [25%6 1 —12-4F o 7 -0 p=0-50). Fewer paticnts ooeocived B BC s on the restrsctive palecy
tham on the lHbheral policy (restrictive paolicy 133 |33—‘?1E|-| s libveral policy 247 [4636]: diffonemsce —12%6 955 O —35 o 11
p—l:r 2%), with Fewer BRBC anits pransfiesed (meeam 1-2 (S 2-1) s 1-9 [2-8): differsmos —0 -7 [—1-6 o 0- 30 - 12).
althouwugh theese differences wwere ol significant WWe noted o sigmiaficant difference im cimical ocosbooeres_

Imterpretation A chaster randomised design bod to rapiad recnoadtmmment. high ]:-tu-:-::tl] adherenoce. separation in degres of
ansacermia boeteoeen growupes, and non-signifcant redoction in RBC transfusion imn thee restrictine policy:. A Large oluster
ramndormiised trial to asscess thees effectiveness of ransfusion strategices for acoute upper gastrointestinal bleeding s botdh
feasible and essential before clinical practice guidelines change o roecommmeend . restrictive transfusion for all paticnts
wriith acute apper gastrodintestinal hlesedimg.
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randomly assigned 936 patients with acute upper
_ liberal threshold (8g/dl versus 10g/dl) found
ificant difference in clinical outcomes; fewer transfusions were
1 restrictive group ke

ansfusion trigger in hemodynamically stable patient; without
e coronary disease; and access to rapid endoscopic/surgical
jon, restrictive strategy maybe safe




Clinical trials evaluating red blood cell transfusion thresholds:
An updated systematic review and with additional focus on
patients with cardiovascular disease

Jeffrey L Carson **, Simon ] Stanworth ", John H. Alexander , Nareg Roubinian ¢, Dean A Fergusson €,
Darrell ] Triulzi !, Shaun G Goodman &, Sunil V. Rao €, Carolyn Doree ", Paul C Hebert

2 Division of General Internal Medicine, Rutgers Robert Wood Johnson Medical School, Rutgers Biomedical Health Sciences, New Brunswick, NJ, USA

P National Institute for Health Research (NIHR) Oxford Biomedical Research Centre, Oxford University Hospitals NHS Foundation Trust and University of Oxford, Oxford, United Kingdom

© The Duke Clinical Research Institute, Duke University, Durham, NC, USA

9 Blood Systems Research Institute, San Francisco, CA, USA

® Clinical Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, Ontario, Canada

f The Institute for Transfusion Medicine, University of Pittshurgh, Pittsburgh, PA, USA

& Centre for Research, Terrence Donnely Heart Centre, St. Michael's Hospital, University of Toronto, Toronto, Canada and Canadian VIGOUR Centre, University of Alberta, Edmonton, Alberta, Canada
" Systernatic Review Initiative, NHS Blood and Transplant, Oxford, United Kingdom

! University of Montreal Hospital Research Centre, Montreal, Quebec, Canada

ARTICLE INFO ABSTRACT

Article history: Background: Several new trials evaluating transfusion strategies in patients with cardiovascular disease have re-

Received 8 February 2018 cently been published, increasing the number of enrolled patients by over 30%. The objective was to evaluate

Accepted 3 April 2018 transfusion thresholds in patients with cardiovascular disease.
Methods: We conducted an updated systematic review of randomized trials that compared patients assigned to
maintain a lower (restrictive transfusion strategy) or higher (liberal transfusion strategy ) hemoglobin concentra-
tion. We focused on new trial data in patients with cardiovascular disease. The primary outcome was 30-day
mortality. Specific subgroups were patients undergoing cardiac surgery and with acute myocardial infarction.
Results: A total of 37 trials that enrolled 19,049 patients were appraised. In cardiac surgery, mortality at 30 days
was comparable between groups (risk ratio 0.99; 95% confidence interval 0.74-1.33). In 2 small trials (n = 154)
in patients with myocardial infarction, the point estimate for the mortality risk ratio was 3.88 (95% CI,0.83-18.13)
favoring the liberal strategy. Overall, from 26 trials enrolling 15,681 patients, 30-day mortality was not different
between restrictive and liberal transfusion strategies (risk ratio 1.0, 95% CI, 0.86-1.16). Overall and in the cardio-
vascular disease subgroup, there were no significant differences observed across a range of secondary outcomes.
Conclusions: New trials in patients undergoing cardiac surgery establish that a restrictive transfusion strategy of 7
to 8 g/dL is safe and decreased red cell use by 24%. Further research is needed to define the optimal transfusion
threshold in patients with acute myocardial infarction.

© 2018 Elsevier Inc. All rights reserved.
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Transfusion triggers

JAMA | Special Communication

Clinical Practice Guidelines From the AABB Hemoglobin level
Red Blood Cell Transfusion Thresholds and Storage Clinical context

Jeffrey L. Carson, MD; Gordon Guyatt, MD; Nancy M. Heddle, MSc; Brenda J. Grossman, MD, MPH; Claudia S. Cohn, MD, PhD; P a t | en t p re f erences

Mark K. Fung, MD, PhD; Terry Gernsheimer, MD; John B. Holcomb, MD; Lewis J. Kaplan, MD; Louis M. Katz, MD; Nikki Peterson, BA;
Glenn Ramsey, MD; Sunil V. Rao, MD; John D. Roback, MD, PhD; Aryeh Shander, MD; Aaron A. R. Tobian, MD, PhD

Alternative therapies

E Editorial page 1984

IMPORTANCE More than 100 million units of blood are collected worldwide each year, yet the [ Reltedarticlepage 2038
indication for red blood cell (RBC) transfusion and the optimal length of RBC storage prior to
transfusion are uncertain,

Supplemental content

CME Quiz at
OBJECTIVE To provide recommendations for the target hemoglobin level for RBC transfusion jamanetworkcme.com
among hospitalized adult patients who are hemodynamically stable and the length of time
RBCs should be stored prior to transfusion.

EVIDENCE REVIEW Reference librarians conducted aliterature search for randomized clinical
trials (RCTs) evaluating hemoglobin thresholds for RBC transfusion (1950-May 2016) and RBC
storage duration (1948-May 2016) without language restrictions, The results were




AABDB
Recommendations
Transfusion recommended except in exceptional

.




AABB

'dl = Transfusion generally indicated
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. AABB
Recommendations
/dl — transfusion may be appropriate in patients

urgery or cardiac surgery, and in those with
2ase, after evaluating the patient’s clinical

~>




AABB
Recommendations

dl — Transfusion generally not indicated, but
some populations (symptomatic anemia,
leec coronary syndrome with ischemia, and hem-
y patient with severe th rw)cytopenia who are at risk for




AABDB
Recommendations
ansfusion generally not indicated except in

.




SSummary

en delivery during pathologic state curtails
> versus liberal blooc

: l‘.sion is safe for most critically ill

 decision is multi-factorial



Question 1

‘

rding accident arrives per private vehicle. Patient
anspo Jgh triage immediately to trauma activation bay.

‘ tlent IS dlaphoretlc confused, pallor, with the following vital signs:
65 BP: 65/40 RR:35 O2Sat’s: 92% RA. How would you manage

ansfusion requirements.
ype and cross, stat labs, transfuse 2 units of cross matched blood
s two liters of crystalloids, type and cross, send stat labs

N Initiate massive transfusion protocol, emergency release prbc, liquid plasma,
minimize crystalloids, allow for permissive hypotension until source control

Bolus liter crystalloid, bolus 500cc 5% albumin, type and cross, transfuse based
on response to fluid bolus



S ANnswer

jon protocol, emergency release prbc, liquid
oids, allow for permissive hypotension until




Question 2

S with acute chest pain to emergency room.
hest pain with ST elevations on EKG,

d troponins. Patient has stat labs sent with admission

lobin of 8g/dl. Patient IﬁHR:llO BP: 176/100 RR: 32 02
% RA

a) usion

b)
 Trans

labs post heart catheterization and transfusion for < 7g/dl
2 one unit prbc

Start inotropic gtt to optimize cardiac output






Question 3

/ith known history of bleeding ulcer. Patient

| active bleeding. Patient has hemoglobin 9
entlyl awaiting interventional radiology.

ral transfusion strategy to >1C wl in an actively bleeding patient

hemoglobin measurements every 6 hours transfuse for Hgb <8 g/dI
t episode of hypotension and tachycardia, and transfuse one unit at that

Restrictive transfusion strategy, await for Hgb <7 g/d|



SANswer 3

te gy to >10 g/dl in an actively bleeding patient




Question 4

anding undergoes hip fracture surgery, she has
ascular disease. Postoperative day 1 she has
ywing vital signs HR: 67 BP: 157/85 RR: 22 02 Sat’s:94% RA.
‘Hgb/Hct this morning ﬁ/ZS.S, what is your next step?
use one unit prbc |

| H/H to monitor anemia over the next 24 hours
ansfuse, transfuse for hgb <8g/dl and/or any symptoms of anemia

' Albumin and Lasix




Question 4
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