
Role of Transfusion in the Management of Anemia

BEST TRANSFUSION 
PRACTICES



STATUS QUO
• The National Blood Collection & Utilization Survey (NBCUS): 

o 11.6% decline in RBC collection and 13.9% decline in RBC transfusion 

during 2013-2015 in the U.S.

o In 2017: 12,211,000 RBC units collected and 10,654,000 units 

transfused (3.0% and 6.1% decline compared with 2015)

§ A continued slowing decline in RBC utilization 

• AHRQ H-CUP project:

o The number of hospital stays with an RBC transfusion increased from 

1.1 million in 2000 to 2.1 million in 2013.

o Stays with an RBC transfusion as a percentage of total inpatient stays 

increased from 3.9 percent in 2000 to 7.1 percent in 2013.



STATUS QUO

NBCUS 2017 Report – Jones et al. Transfusion. 2020;60:S1-S9.



STATUS QUO INTO FUTURE

AHRQ H-CUP project: Trends in Hospitalizations With a Red Blood Cell Transfusion, 2000-2013



CURRENT TRANSFUSION PRACTICES
• First edition of these slides in 2010: 

o “For years, transfusion practices have been characterized by substantial variations 
between and within institutions.”

o Maddux et al (Am J Med Qual, 2009): Institutional intraop transfusion rate in CABG ranged 
from 0%-85.7%.

• 10 years later, some improvements have been achieved, but great variation still 
remains:
o Fitzgerald et al (J Thorac Cardiovasc Surg, 2020): Of 22,272 adults undergoing isolated 

CABG using CPB, 32.5% received at least 1U allogeneic RBCs (range 10.9%-59.9%).

o “Variation in center-level RBC transfusion cannot be explained by patient and procedural 
factors alone.”



WHY IT MATTERS?
• Transfusions are risky

o A host of infectious and non-infectious risks
o Association with worse patient outcomes

• Transfusions are costly
o A complex process (more tests & processing on the way) 
o True cost likely to be significantly higher than what hospitals pay to blood centers

• Blood supply is limited
o NBCUS report: 12,211,000 units collected & 666,000 units rejected, leaving 11,545,000 units 

available vs. 10,654,000 units transfused (2017).
o Marginal supply likely to worsen:

§ Aging population with more comorbidities (less donation; more demand)
§ Emerging challenges: COVID-19

COBCON – Shander et al. Best Pract Res Clin Anaesthesiol. 2007 Jun;21(2):271-89
Essential Role of PBM in a Pandemic: A Call for Action – Shander et al. Anesth Analg. 2020;131(1):74-85



BEST (BETTER) TRANSFUSION PRACTICE
• Despite widespread use, blood transfusion remains 

one of the most complex medical decisions
o Lack of training

o Lack of data

o Non-clinical endpoints (treating a patient vs. a lab value)

• Not a decision to be taken lightly (remember the 
risks, costs, and supply)



SAFETY AND EFFICACY
• Standard approach to new therapeutics:

o Perform preclinical and clinical (phase 0-III) studies to establish safety and efficacy in the 
target population for the intended indication

• Case for blood transfusion:
o Been in use for over a century à “grandfathered” to our time 

o No pivotal RCT done; none likely to ever be done 

o Benefits largely assumed not proven
§ “If blood saved lives of trauma patients who used to bleed to death, it must be good for many 

other (largely non-bleeding) patients as well.” 

o Several lines of evidence from observational studies suggest otherwise  



EFFICACY OF BLOOD
Main Aspects
• Blood as a volume expander

o Helpful in massive bleeding & shock 
o Better options available for many (crystalloids/colloids)
o Harmful in some (TACO)

• Blood as a viscosity maintainer
o Minimum viscosity needed to maintain micro-vascular circulation
o Not likely to be an issue with low to moderate hemodilution in microcirculation (the Fahraeus-

Lindqvist effect)
o High viscosity may be harmful in some situations (triple-H therapy)

• Blood as an oxygen carrier 
o May not increase O2 delivery as much as hoped



PHYSIOLOGY OF O2 TRANSPORT

Global O2 delivery (DO2):

DO2 = Cardiac Output (CO) × Arterial O2 content (CaO2)

CaO2 = (SaO2 × 1.34 × [Hb]) + (0.003 × PaO2)
Hb-bound O2 Plasma-dissolved O2



PaO2 (mmHg)

O
xy

ge
n 

C
on

te
nt

 (m
L 

pe
r L

ite
r B

lo
od

)

20          40          60          80         100        120        140 

Hb-bound O2

Plasma-dissolved O2



(Normal air)               (Pure oxygen)          (Hyperbaric oxygen)

0

4

8

12

16

20

24

0 2 4 6 8 10 12

C
aO

2 
(m

L 
O

2
in

 d
L 

bl
oo

d)

Hemoglobin Concentration (g/dL)
PaO2=100 mmHg PaO2=673 mmHg PaO2=1500 mmHg



O2 DELIVERY VS. CONSUMPTION
• Global O2 consumption (VO2)

o O2 consumed by the whole body per min

• O2 extraction ratio (O2ER) = VO2 / DO2
o Normally around 20-30%

o No ischemia as long as VO2 < DO2 (by a significant margin)  

o VO2 ≈ DO2 à DO2 CRIT à Ischemia



• VO2-DO2 relationship & DO2 CRIT  

Modified from: Madjdpour & Spahn. Best Pract Res Clin Anaesthesiol 2007
© Elsevier



O2 DELIVERY VS. CONSUMPTION
• For the majority of the patients (cases #1 & 2), even with severe anemia, VO2 is 

unaffected 
o DO2 independency

o Important exception: “Supply dependency” as seen in critical illness (case #3)

• What if a patient is reaching O2 CRIT (ischemia)?
o Change VO2 or DO2

• Two common ways to manipulate DO2 in clinic:
o PaO2 à Hyperbaric O2

o Hb à Blood transfusion



IMPACT OF TRANSFUSION
Classic premise:

• The patient is anemic

• Anemia à DO2↓ à VO2↑ à Risk of ischemia↑

• Transfuse the patient:
o Transfusion à Hb↑ àDO2↑ à VO2↑ à Ischemia↓

What happens in reality?



Author (year) Population n Blood Transfused ↑Hb ↑DO2 ↑VO2 ↓Lactate

Shah et al (1982) Posttrauma critically ill patients 8 1 or 2 units Yes No No ?

Kahn et al (1986) Acute respiratory failure 15 7–10 mL/kg Yes No No ?

Gilbert et al (1986) Septic adults 54 Δ 20 g/L Yes Yes No No

Dietrich et al (1990) Medical shock (septic/cardiac) 32 577 mL Yes Yes No No

Conrad et al (1990) Septic shock 19 Δ 3 g/dL Yes Yes No No

Ronco et al (1990) PCP pneumonia 5 1.5 units Yes Yes Yes ?

Fenwick et al (1990) ARDS 24 1.5 units Yes Yes No No

Mink et al (1990) Septic shock 2 mo–6 yrs 8 8–10 mL/kg × 1–2 hrs Yes Yes No ?

Lucking et al (1990) Septic shock 4 mos–15 yrs 7 10–15 mL/kg × 1–3 hrs Yes Yes Yes ?

Ronco et al (1991) ARDS 17 1.5 units Yes Yes No ?

Steffes et al (1991) Postoperative and posttrauma 21 1–2 units Yes Yes Yes ?



Author (year) Population n Blood Transfused ↑Hb ↑DO2 ↑VO2 ↓Lactate

Babineau et al (1992) Postoperative 31 328 ± 9 mL Yes Yes No No

Silverman et al (1992) Septic shock 21–88 yrs 21 2 units Yes Yes No No

Marik et al (1993) Septic adults 23 3 units Yes Yes No No

Lorente et al (1993) Septic adults 16 2 units Yes Yes No ?

Gramm et al (1996) Septic shock 46 ± 3 yrs 19 2 units Yes No No ?

Casutt et al (1999) Postoperative 32–81 yrs 67 368 ± 10 mL Yes Yes No ?

Fernandes et al (2001) Septic shock 18–80 yrs 10 1 units Yes No No No

Walsh et al (2004) Euvolemic anemic critically ill patients 22 2 units Yes ? ? No

Suttner et al (2004) Volume-res mechanically ventilated patients 51 1 or 2 units vs. 100% FIO2 Yes Yes No ?

Mazza et al (2005) SIRS/Sepsis 29 1–3 units Yes ? ? No

Napolitano LM et al. Crit Care Med 2009



IMPACT OF TRANSFUSION
• Following transfusion:

o In all of the studies, Hb increased

o In 79% of the studies, DO2 increased

o In 16% of the studies, VO2 increased

o In none of the studies, ischemia (as measured by lactate level) improved

o Missing column: Impact on patient outcome?
§ Observational studies



Author (year) Population n Impact of Blood Transfusion
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IMPACT OF TRANSFUSION -RCTS
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BETTER TRANSFUSION PRACTICES
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" ;;L8G%&'()#*(+#,B%6H#%',#%49%D*44)%24E54+#+6,%0+)%6H#(1%0*6#1+06(7#,%=>J[%:;+0#,6H#,(0 <%=>J[@

o ;;88% ! L#+#10*%H4,5(60*(Z#)
" /*(+(20*%31026(2#%L'()#*(+#,%\14E%6H#%;;88B%C#)%8*44)%/#**%.10+,9',(4+%.H1#,H4*),%0+)%-6410&#%:M;A;<%=>J[@



AABB GUIDELINES
! "#$%&'()&''*+%),(

o -.)/*'#0*1&2(#230'(/#'*&+')(45.(#$&(5&6.27+#6*8#007()'#90&

! :&8.66&+2#'*.+),
o ;($&)'$*8'*<&(:=>('$#+)?3)*.+('5$&)5.02(.?(@(%A2B*+(5.)/*'#0*1&2(5&6.27+#6*8#007()'#90&(#230'(

/#'*&+')C(*+8032*+%(8$*'*8#0(8#$&(/#'*&+')

o D.$(/#'*&+')(3+2&$%.*+%(.$'5./&2*8()3$%&$7(#+2(8#$2*#8()3$%&$7(#+2('5.)&(4*'5(&E*)'*+%(
8#$2*.<#)830#$(2*)&#)&C(#($&)'$*8'*<&(:=>('$#+)?3)*.+('5$&)5.02(.?(F(%A2B

! "5&('5$&)5.02(.?(@(%A2B*)(0*G&07(8.6/#$#90&('.(F(%A2BC(93'(&<*2&+8&(*)(+.'(#<#*0#90&(?.$(#00(/#'*&+'(8#'&%.$*&)H(

o >.+2*'*.+)(*+(45*85(&<*2&+8&(*)(I32%&2('.(9&(*+)3??*8*&+'(?.$(#+7($&8.66&+2#'*.+,(
! ;83'&(8.$.+#$7()7+2$.6&
! J&<&$&('5$.69.87'./&+*#(*+(5&6#'.0.%7A.+8.0.%7(/#'*&+')(#'($*)G(.?(90&&2*+%C(

! >5$.+*8('$#+)?3)*.+K2&/&+2&+'(#+&6*#H

;;==(L3*2&0*+&),(:&2(=0..2(>&00("$#+)?3)*.+("5$&)5.02)(#+2(J'.$#%&(MN;O;(PQRST



AAGBI GUIDELINES
! "#$%&'()&''*+%),

o -.)/*'#0*1&2

! 3&4.55&+2#'*.+),
o -6 5&#)7$&2(*+(#00(/#'*&+')(6&8.$&()49&270*+%(8.$(5#:.$(&0&4'*;&()7$%&$<=(>8(#+&5*4(?@-A(

4$*'&$*#BC(#+&5*#()9.702(6&(*+;&)'*%#'&2(#+2('$&#'&2(#+2(&0&4'*;&(+.+D7$%&+'()7$%&$<(
2&0#<&2=

o 3EF(7+*')('$#+)87)&2(G(7+*'(#'(#('*5&C(#+2(-6 )9.702(6&(49&4H&2(6&8.$&(&#49(7+*'(
'$#+)87)&2(?&I4&/'(.+%.*+%(60&&2*+%(.$(#(0#$%&(2&8*4*'B

JJKE>(%7*2&0*+&),('9&(7)&(.8(60..2(4.5/.+&+')(#+2('9&*$(#0'&$+#'*;&)(LMGN(?J+#&)'9&)*# LMGNB



AAGBI GUIDELINES
! "#$%&&#'()*+%',-.$%'*/01

o 2-3#'#4)5-67 *84#,8%5(-%9-:-3;(< ,8%=5(-)>>5?-),-)-3=+(#-9%4-"@A-*4)',9=,+%'/-
! B)&#- 67 *84#,8%5(-$)'-7#-)>>5+#(-*%-$4+*+$)55?-+55->)*+#'*,-.='5#,,->)*+#'*-8),-$)4(+)$-(+,#),#0/

! C8#-,)&#->4+'$+>5#-%9-4#,*4+$*+D#-=,#-%9-"@A,-.:EFGE-3;(< 0-)5,%-)>>5+#,-9%4->)*+#'*,-)(&+**#(-*%-
HAI-J+*8-8#&)*%5%3+$)5-&)5+3')'$+#,/

o I'$#4*)+'*?-4#&)+',-9%4->)*+#'*,-J+*8-+,$8#&+$-8#)4*-(+,#),#K-+'$5=(+'3-)$=*#-$%4%')4?-
,?'(4%&#-)'(-)9*#4-$)4(+)$-,=43#4?-)'(-8+38#4-*84#,8%5(,-.G-3;(< 0-&)?-7#-&%4#-
)>>4%>4+)*#-+'-,=$8-$+4$=&,*)'$#,/



NICE GUIDELINES

! "#$%&'()&''*+%),(-&+&$#.

! /&0122&+3#'*1+),
o 4)&($&)'$*0'*5&(/67('$#+)89)*1+(':$&):1.3)(81$(;#'*&+')(<:1(+&&3('$#+)89)*1+)(#+3(<:1(31(

+1',(
! :#5&(2#=1$(:&21$$:#%&(1$(
! :#5&(#09'&(01$1+#$>()>+3$12&(1$(
! +&&3($&%9.#$(?.113('$#+)89)*1+)(81$(0:$1+*0(#+&2*#(

o @:&+(9)*+%(#($&)'$*0'*5&(/67('$#+)89)*1+(':$&):1.3A(01+)*3&$(#(B? ':$&):1.3(18(C(%D3E#+3(
#+(B? '#$%&'(18(CFG(%D3E#8'&$('$#+)89)*1+H

6.113("$#+)89)*1+H(I#'*1+#.(7.*+*0#.(-9*3&.*+&(7&+'$&(J4KL(MNOPH



NICE GUIDELINES
! "#$%&&#'()*+%',-.$%'*/01

o 2%',+(#3-"42-*3)',56,+%'-*73#,7%8(-%5-9-:;(< )'(- => *)3:#*-%5-9?@A-:;(< )5*#3-*3)',56,+%'-
5%3-B)*+#'*,-C+*7-)$6*#-$%3%')3D-,D'(3%&#/-

o 2%',+(#3-,#**+':-+'(+E+(6)8-*73#,7%8(,-)'(-=> $%'$#'*3)*+%'-*)3:#*,-5%3-#)$7-B)*+#'*-C7%-
'##(,-3#:68)3->8%%(-*3)',56,+%',-5%3-$73%'+$-)'#&+)/-

o 2%',+(#3-,+':8# ?6'+*-"42-$#88-*3)',56,+%',-5%3-)(68*,-.%3-#F6+E)8#'*-E%86&#,-$)8$68)*#(-
>),#(-%'->%(D-C#+:7*-5%3-$7+8(3#'-%3-)(68*,-C+*7-8%C->%(D-C#+:7*0-C7%-(%-'%*-7)E#-)$*+E#-
>8##(+':/
! G5*#3-#)$7-,+':8#?6'+*-"42-*3)',56,+%'-H-$8+'+$)88D-3#),,#,,-)'(-$7#$I-=> 8#E#8,H-)'(-:+E#-563*7#3-

*3)',56,+%',-+5-'##(#(/-



ASA GUIDELINES
! "#$%&'()&''*+%,(-&$*./&$#'*0&

! 1&2.33&+4#'*.+),
o 5($&)'$*2'*0&(167('$#+)89)*.+()'$#'&%:(;9)9#<<:(=> ?@(%A4B.$(=2' ?CDEF(3#:(>&(

)#8&<:(9)&4('.($&492&('$#+)89)*.+(#43*+*)'$#'*.+G

o H&'&$3*+#'*.+(.8(IJ&'J&$(=> >&'I&&+(KLMN(%A4BO9)'*8*&)(167('$#+)89)*.+()J.9<4(
>&(>#)&4(.+(/.'&+'*#<(.$(#2'9#<(.+%.*+%(><&&4*+%(;$#'&(#+4(3#%+*'94&FP(
*+'$#0#)29<#$(0.<93&()'#'9)P()*%+)(.8(.$%#+(*)2J&3*#P(#+4(#4&Q9#2:(.8(
2#$4*./9<3.+#$:($&)&$0&G

o 167)()J.9<4(>&(#43*+*)'&$&4(9+*'L>: L9+*'P(IJ&+(/.))*><&P(I*'J(*+'&$0#<(
$&&0#<9#'*.+G

-$#2'*2&(R9*4&<*+&)(8.$(-&$*./&$#'*0&(6<..4(S#+#%&3&+'(;5+&)'J&)*.<.%:(CNMDF



ATS/AACC/ACCP/SCCM CHOOSING WISELY 

! "#$%&'()&''*+%,(-$*'*.#//0(*//

! 1&.233&+4#'*2+),
o 52(+2'('$#+)67)&(18-)(*+(9&3240+#3*.#//0()'#:/&;(+2+ <:/&&4*+%(=->(?#'*&+')(@*'9(#+(A:

BC(3%D4EF(

o ='(*)(?2))*:/&('9#'(4*66&$&+'('9$&)92/4)(3#0(:&(#??$2?$*#'&(*+(?#'*&+')(@*'9(#.7'&(.2$2+#$0(
)0+4$23&);(#/'927%9(32)'(2:)&$G#'*2+#/()'74*&)()7%%&)'(9#$3)(26(#%%$&))*G&('$#+)67)*2+(
&G&+(#32+%()7.9(?#'*&+')F

H+(266*.*#/(?2/*.0()'#'&3&+',('9&(-922)*+%(I*)&/0J("2?(K(/*)'(*+(-$*'*.#/(-#$&(L&4*.*+&(MH3(N(1&)?*$(-$*' -#$&(L&4;(OPQRS



BCSH GUIDELINES

! "#$%&'()&''*+%,(-$*'*.#//0(*//

! 1&.233&+4#'*2+)( 56&+&$#/(7+'&+)*8&(-#$&,

o 9('$#+):;)*2+( <= '>$&)>2/4(?@(%A4BC(D*'>(#('#$%&'(<= $#+%&(2:(@EF(%A4B)>2;/4(=&('>&(
4&:#;/'(:2$(#//(.$*'*.#//0(*//(G#'*&+')C(;+/&))()G&.*:*.(.2532$=*4*'*&)(2$(#.;'&(*//+&))5$&/#'&4(
:#.'2$)(324*:0(./*+*.#/(4&.*)*2+53#H*+%I

o "$#+):;)*2+('$*%%&$)()>2;/4(+2'(&J.&&4(F(%A4B*+(32)'(.$*'*.#//0(*//(G#'*&+')I

6;*4&/*+&)(2+('>&(3#+#%&3&+'(2:(#+#&3*# #+4($&4(.&//('$#+):;)*2+(*+(#4;/'(.$*'*.#//0(*//(G#'*&+')(KL$(M(<#&3#'2/ NOPQR

!"#$#%&'()**#$$++',)"'
%$-./-"/%'#.'&-+*-$)0)12



BCSH GUIDELINES

! "#$%&&#'()*+%',- . /#0,+, 1

o 2'-*3#-#)456-4#,7,$+*)*+%'-%8-0)*+#'*,-9+*3-,#:#4#-,#0,+,;-+8-*3#4#-+,-$5#)4-#:+(#'$#-%8-
+')(#<7)*#-=> ?;-*4)',87,+%'-%8-"@A,-*%-)-*)4B#*-CD%8-E.FG-BH(I ,3%75(-D#-$%',+(#4#(J

o =74+'B-*3#-5)*#4-,*)B#,-%8-,#:#4#-,#0,+,;-)-4#,*4+$*+:#-)004%)$3-*%-*4)',87,+%'-,3%75(-D#-
8%55%9#(-9+*3-)-*)4B#*-CD%8-KLE-BH(I J

! "#$%&&#'()*+%',- L M#74%$4+*+$)5A)4#1

o 2'-0)*+#'*,-9+*3-N@2-*3#-*)4B#*-CD,3%75(-D#-K.E-BH(I J

o 2'-0)*+#'*,-9+*3-N@2-)'(-#:+(#'$#-%8-$#4#D4)5-+,$3#&+);-*3#-*)4B#*-CD,3%75(-D#-OE-BH(I J

o 2'-0)*+#'*,-9+*3-/PC;-*3#-*)4B#*-CD,3%75(-D#-Q.FG-BH(I J

o 2'-0)*+#'*,-04#,#'*+'B-*%-*3#-2AR-9+*3-)'-)$7*#-+,$3#&+$-,*4%S#;-*3#-CD,3%75(-D#-
&)+'*)+'#(-)D%:#-E-BH(I J



BCSH GUIDELINES

! "#$%&&#'()*+%',- . /,$0#&+$-0#)1*-(+,#),#2
o /'-3)*+#'*,-,455#1+'6-51%&-789:-*0#-;< ,0%4=(-<#-&)+'*)+'#(-)*->?-6@(AB

o 7'#&+$-$1+*+$)==C-+==-3)*+#'*,-D+*0-,*)<=#-)'6+')-,0%4=(-0)E#-;< &)+'*)+'#(->F-6@(AB

! "#$%&&#'()*+%',- . G#)'+'62
o "H8-*1)',54,+%'-,0%4=(-'%*-<#-4,#(-),-)-,*1)*#6C-*%-),,+,*-D#)'+'6-51%&-&#$0)'+$)=-

E#'*+=)*+%'-D0#'-*0#-;< +,->F-6@(AB



SIMTI GUIDELINES
! "#$%&'()&''*+%,(-&$*./&$#'*0&

! 1&2.33&+4#'*.+),
o "5&(4&2*)*.+('.('$#+)67)&(189(4&/&+4)(.+( :; <&0&<=('5&(#3.7+'(#+4()/&&4(.6('5&(;<..4(<.))=(

#+4('5&(2<*+*2#<(2.+4*'*.+(.6('5&(/#'*&+'(>)*%+)(#+4()?3/'.3)(.6($&472&4(<.2#<(.$(%&+&$#<(
.@?%&+#'*.+AB

o 8<..4(<.))(189('$#+)67)*.+(4&2*)*.+(2$*'&$*#(*+(#27'&(#+&3*#,
! C.))(.6(DEFG(.6(;<..4(0.<73&(.$(DHFI( 3C ;<..4,(J.+(+&2&))#$?=(*6(+.(/$&K&@*)'*+%(#+&3*#
! C.))(.6(EF KLIG(.6(;<..4(0.<73&(.$(HFI KEFII( 3C ;<..4,(J.+(+&2&))#$?=(7+<&))(/$&K&@*)'*+%(

#+&3*#(#+4M.$(2#$4*./7<3.+#$?(4*)&#)&

! C.))(.6(LI KNIG(.6(;<..4(0.<73&(.$(EFII KOIII( 3C ;<..4,(-$.;#;<?(+&2&))#$?
! C.))(.6(PNIG(.6(;<..4(0.<73&(.$(POIII( 3C ;<..4,(J&2&))#$?

1&2.33&+4#'*.+)(6.$('5&('$#+)67)*.+(3#+#%&3&+'(.6(/#'*&+')(*+('5&(/&$* K./&$#'*0&(/&$*.4(>8<..4("$#+)67)=(OIEEA



SIMTI GUIDELINES
! "#$%&&#'()*+%',-.$%'*/01

o 23 *4)',56,+%'-(#$+,+%'-$4+*#4+)-+'-)$6*#-)'#&+)1
! 23 789-:; (< 1-=4)',56,+%'-*>#4)?@-#A*4#&#B@-4)4#B@-4#C6+4#(

! 23 DE89-:; (< 1-=4)',56,+%'-%'B@-+'-?4#,#'$#-%5-,@&?*%&,-+'(+$)*+F#-%5->@?%A+)-.*)$>@$)4(+)G-
>@?%*#',+%'G-HIJ-,+:',-%5-+,$>#&+)G-B)$*+$-)$+(%,+,G-#*$/0

! 23 KED-:;(< 1-=4)',56,+%'-'%*-'##(#(-+5-'%-4+,L-5)$*%4,-%4-'%-,+:',-%5->@?%A+)/-=4)',56,+%'-+,-'##(#(-+'-
?4#,#'$#-%5-4+,L-5)$*%4,-.$%4%')4@-)4*#4@-(+,#),#G->#)4*-5)+B64#G-$#4#34%F),$6B)4(+,#),#;B+&+*#(-
&#$>)'+,&,-%5-$%&?#',)*+%'0-%4-,+:',-%5->@?%A+)-.*)$>@$)4(+)G->@?%*#',+%'G-HIJ-,+:',-%5-+,$>#&+)G-
B)$*+$-)$+(%,+,0

! 23 MK-:;(< 1-=4)',56,+%'-)B&%,*-)BN)@,-'#$#,,)4@--

o O%*#1-P)*+#'*,-N+*>-)$6*#->#&%44>):#-$)'->)F#-'%4&)B;4)+,#(-2*$ )'(- 23 6'*+B-*>#-?B),&)-
F%B6&#-+,-4#,*%4#(-



SCCM GUIDELINES
! "#$%&'()&''*+%,(-$*'*.#//0(*//

! 12-('$#+)34)*5+(*+(%&+&$#/(.$*'*.#//0(*//(6#'*&+'),
o 7+8*.#'&8(35$(6#'*&+')(9*':(&;*8&+.&(53(:&<5$$:#%*.():5.=

o >#0(?&(*+8*.#'&8(35$(6#'*&+')(9*':(&;*8&+.&(53(#.4'&(:&<5$$:#%&(#+8(:&<580+#<*.(*+)'#?*/*'0(5$(
*+#8&@4#'&(5A0%&+(8&/*;&$0

o B(C$&)'$*.'*;&D()'$#'&%0(E'$#+)34)&(9:&+(F?(GH(%I8JK(*)(#)(&33&.'*;&(#)(#(C/*?&$#/D('$#+)34)*5+()'$#'&%0(
E'$#+)34)*5+(9:&+(F?(GLM(%I8JK(*+(:&<580+#<*.#//0()'#?/&(6#'*&+')

! NA.&6'(65))*?/0(*+(6#'*&+')(9*':(#.4'&(<05.#$8*#/(*).:&<*#

o O)&(53(F?(/&;&/(#/5+&(#)(#(C'$*%%&$D(35$('$#+)34)*5+():54/8(?&(#;5*8&8
! P&.*)*5+():54/8(?&(?#)&8(5+(6#'*&+'Q)(*+'$#;#).4/#$(;5/4<&()'#'4)R(&;*8&+.&(53():5.=R(84$#'*5+I&A'&+'(53(#+&<*#R(S(

.#$8*564/<5+#$0(6:0)*5/5%*.(6#$#<&'&$)

-/*+*.#/(6$#.'*.&(%4*8&/*+&,($&8(?/558(.&//('$#+)34)*5+(*+(#84/'('$#4<#(#+8(.$*'*.#/(.#$&(E-$*' -#$&(>&8(TMMUK



SCCM GUIDELINES
! "#$%&'()*+,*-.)%-)%/0)0'(1%2'-&-2(113%-11%4(&-0)&*%52.)&678

o 9)%&:0%(;*0)20%.+%(2,&0%:0<.'':(/0=%"#$%*:.,1>%;0%/-?0)%(*%*-)/10%,)-&*

o $.)*->0'%"#$%-+%@;%AB%/C>D%-)%4(&-0)&*%'0E,-'-)/%<02:()-2(1%?0)&-1(&-.)

o $.)*->0'%"#$%-+%@;%AB%/C>D%-)%'0*,*2-&(&0>%2'-&-2(113%-11%&'(,<(%4(&-0)&*

o $.)*->0'%"#$%-+%@;%AB%/C>D%-)%4(&-0)&*%F-&:%*&(;10%2('>-(2%>-*0(*0

o "#$%&'()*+,*-.)%*:.,1>%).&%;0%2.)*->0'0>%(*%()%(;*.1,&0%<0&:.>%&.%-<4'.?0%GHI

o "#$%&'()*+,*-.)%<(3%;0%;0)0+-2-(1%-)%4(&-0)&*%F-&:%(2,&0%2.'.)('3%*3)>'.<0%F-&:%@;%JK%
/C>D%.)%:.*4-&(1%(><-**-.)



SCCM GUIDELINES
! "#$%&'()*+,*-.)%-)%*/0*-*1

o 2(34%3(*/%5,*&%6/%(**/**/7%-)7-8-7,(99:%*-)3/%.0&-5(9%&'()*+,*-.)%&'-;;/'*%-)%*/0*-*%0(&-/)&*%
('/%).&%<).=)

! "#$%&'()*+,*-.)%-)%0(&-/)&*%=-&4%>.'%(&%'-*<%+.'?%@ABC@"DE1
o @99%/++.'&*%*4.,97%6/%5(7/%&.%(8.-7%&'()*+,*-.)

o "#$%*4.,97%).&%6/%3.)*-7/'/7%(*%(%5/&4.7%&.%+(3-9-&(&/%=/()-);%+'.5%8/)&-9(&.'

! "#$%&'()*+,*-.)%-)%0(&-/)&*%=-&4%)/,'.9.;-3%-)F,':C7-*/(*/
o G.%6/)/+-&%.+%(%H9-6/'(9I%&'()*+,*-.)%*&'(&/;:%>J6 KLM%;C7A?%-)%0(&-/)&*%=-&4%5.7/'(&/C*/8/'/%N#B

o O(&-/)&*%=-&4%E@J%5,*&%6/%(**/**/7%-)7-8-7,(99:%*-)3/%.0&-5(9%&'()*+,*-.)%&'-;;/'*%('/%).&%
<).=)



STS GUIDELINES
! "#$%&'()&''*+%,(-#$.*#/()0$%&$1

! 23-('$#+)40)*5+(*+(%&+&$#6(/#$.*#/()0$%&$1(7#'*&+'),
o 2&#)5+#86&(*4(98(:;(%<.=

o 2&#)5+#86&(*+(>5)'(75)'57(7#'*&+')(*4(98(:?(%<.=(@+5(A*%AB6&C&6(&C*.&+/&(#C#*6#86&(
'A50%AD

o E5'(0+$&#)5+#86&(*+(/&$'#*+(7#'*&+')(F*'A(/$*'*/#6(+5+/#$.*#/(&+.B5$%#+(*)/A&>*#(@&G%G(
-EHI(JKD(F*'A(98(LMN(%<.=(@>5$&(&C*.&+/&(+&&.&.D

o O+6*P&61('5(*>7$5C&((QR '$#+)75$'(#+.(+5'($&/5>>&+.&.(*4(98(SMN(%<.=

T&$*57&$#'*C&(3655.("$#+)40)*5+(#+.(3655.(-5+)&$C#'*5+(*+(-#$.*#/(H0$%&$1(@U"HI(RNN?D



STS GUIDELINES
! "#$%&'()*+,*-.)%/,'-)0%$1#2

o "3(*.)(453%6-&7%84%9:%0;/<

o =)%>(&-3)&*%6-&7%84%?:%0;/<@%A.)*-/3'2
! 1(&-3)&%+(A&.'*%B(03@%*3C3'-&D%.+%-55)3**@%A('/-(A%+,)A&-.)@%'-*E%.+%A'-&-A(5%3)/F.'0()%-*A73G-(H
! $5-)-A(5%*3&&-)0%BG(**-C3%.'%(A&-C3%45../%5.**H
! 1('(A5-)-A%>('(G3&3'*%B84;8A&@%IJKL@%3C-/3)A3%.+%GD.A('/-(5%-*A73G-(%.)%M$N;3A7.@%3&AH

o "3(*.)(453%6-&7%7-073'%84%53C35*%-)%>(&-3)&*%(&%'-*E%.+%/3A'3(*3/%A3'34'(5%KL /35-C3'D%B3O0O%
7-*&.'D%.+%$JP@%/-(43&3*@%A('.&-/%*&3).*-*H

o Q.&%,)'3(*.)(453%&.%E33>%84%RS%0;/<%-)%>(&-3)&*%6-&7%'-*E%.+%A'-&-A(5%3)/F.'0()%
-*A73G-(;-)T,'D



COMMON THEMES
! "#$%&'()$*+$,+,%&&-$('.$%$/)0-$*(1'02%.*/)$

3%0%2).)0$.'$,+)$%+$#%+*+$1'0$.0%(+1,+*'($
4)5*+*'(+6

! 7&''4$,+,%&&-$*(4*5%.)4$*1$"#$89$:;4<

! 7&''4$0%0)&-$*(4*5%.)4$*1$"#$=>?$:;4<

! <''@$%.$'.A)0$1%5.'0+$3%0.*5,&%0&-$*1$"#$9B
>?$:;4<

! C&.*2%.)$:'%&$'1$.0%(+1,+*'($*+$('.$
%5A*)/*(:;2%*(.%*(*(:$%($%0#*.0%0-$"#
&)/)&D$#,.$%/'*4*(:$*+5A)2*%$%(4$
*230'/*(:$',.5'2)+

! E.A)0$3'.)(.*%&&-$*23'0.%(.$1%5.'0+$.'$
5'(+*4)06

! F%.*)(.$1%5.'0+$G%:)D$5'2'0#*4*.*)+D$).5 H

! IJ.)(.$%(4$0%.)$'1$#&''4$&'++

! I/*4)(5)$'1$*+5A)2*%$GFA-+*'&':*5$
.0%(+1,+*'($50*.)0*%H

! K*(:&)B,(*.$.0%(+1,+*'(+$G)+3L$*1$('$%5.*/)$
2%++*/)$#&''4$&'++H

! <*2*.)4$A*:ABM,%&*.-$)/*4)(5)$%/%*&%#&)



PHYSIOLOGIC TRIGGERS

!"#"$%&%# '(&#")*+,'-. !)/&)*+,'(*"&0%(&,.(0&
!"# $%&' (&)*+,*-./01230*+4*$5&*6678

79 :;<& ' ;=&)*+,*-./01230*+4*:;;& ' ;=&*>?623

@AB C0D*EF' /08603G*H0>40//2+3*:&I;*6J

@AB C0D*EF' /08603G*010K.G2+3*:&I<*6J

F4.3/ ' 0/+>L.80.1? ' GL+4.M2M*
0ML+M.4H2+84.>LN

C0D*D.11*6+G2+3*.-3+46.12GN

#KO< $=<*6678 C+G*.>>12M.-10

O< 0PG4.MG2+3*4.G0 :Q&) C+G*.>>12M.-10

EKO< $5&) C+G*.>>12M.-10

R0M40./0*23*JO< :;&) C+G*.>>12M.-10
!+H2,20H*,4+6S*!.HTH>+U40G*.1I**A42GA.40*!0H*<&&5



OTHER CONSIDERATIONS
! "# $%&'%()%*+(#),-./%+

$',0+1)2+3+$',0+4',5+/6%+
#()%-78%

o 9/.$:+,4+;<=;>?+0(/7%8/)+@7/6+
8,'5(-+#()%-78%+"#
.8$%'A,78A+,8B0.50+&('$7(&+
).'A%':

o C,50,)7/%+,./&,5%+,4+
$%(/6=+)/',D%+,'+'%8(-+4(7-.'%

o E00('%8/+78&'%()%+78+'7)D+
@7/6+8($7'+"# #%-,@+>+AF$G=+
#./+8,/+)7A8747&(8/+@6%8+
($H.)/%$+4,'++&,84,.8$%')

I('D,./7 I+%/+(-2+J'(8)4.)7,8+K<<L



OTHER CONSIDERATIONS
! "# $%&'%()%*+(#),-./%+

$',0+1)2+3+$',0+4',5+/6%+
#()%-78%

o 9/.$:+,4+;<=;>?+0(/7%8/)+@7/6+
8,'5(-+#()%-78%+"#
.8$%'A,78A+,8B0.50+&('$7(&+
).'A%':

o C,50,)7/%+,./&,5%+,4+$%(/6=+
)/',D%+,'+'%8(-+4(7-.'%

o C,81%')%-:=+78&'%()%$+'7)D+
78$%0%8$%8/-:+()),&7(/%$+@7/6+
EF<3+$',0+78+"# GHI+;2FJ=+
?F3+CK++;2;LBL2<M=+0N<2<<MO

P('D,./7 P+%/+(-2+Q'(8)4.)7,8+L<<M



OTHER CONSIDERATIONS
! "#$%&#'()(*'+,&-*.$/.(%*0

o 12,(3(4#+5#3%67*-3(8. -*6+%97'#*-,(%*+
o :%*;,+$%&'#,+%<,-(*(*'+(*$%&3#6+8%*.#*,+$&%3+,5#+2-,(#*,

! ='#+%$+<>%%60
o ?%3#+8%5%&,+.,/6(#.+5-)#+./''#.,#6+6#,&(3#*,->+#$$#8,+-..%8(-,#6+@(,5+-'#6+<>%%6
o A%,+./22%&,#6+(*+BCD.+

! E#/F%&#6/8,(%*0
o G(9#6+&#./>,.+$&%3+,5#+.,/6(#.
o :%#.+*%,+.##3+,%+<#+-*+/*&#-.%*-<>#+-22&%-85

! 1,5#&+.,&-,#'(#.+,%+-)%(6+%&+3(*(3(4#+B"C+,&-*.$/.(%*+! H-,(#*,+">%%6+G-*-'#3#*,+
ID5-,;.+-*%,5#&+.,%&7JK



BETTER TXNPRACTICES IN ACTION
! "#$%&'(()*+&,%-.*/01*(2)&2*3&-* ! 1.&45*(#&*6(78

9: ;4<-&*;#&=>,
?0&@(2&*4(#3>)&2>#$*-7#A*,%%*&@@(2-3*3.(<%)*6&*=,)&*-(*4(#-2(%*,4->B&*6%&&)>#$:

" ;4<-&*6%(()*%(33*C*DE=F-(=,->4**
?GHIJ*(@*"0K*'>-.*+6*LMN*O,4.E4,2)>,*(2*.EF(-&#3>(#*#(-*4(22&4-&)*6E*@%<>)3*
,%(#&A*(2*=>7&)*B&#(<3*PQ 3,-*LRRJ:

" "B>)&#4&*(@*;1OSK"*>34.&=>,*
?#&'*"TU*4.,#$&3*;VU*3E=F-(=,->4:



BETTER TXN PRACTICES IN ACTION
! "#$%&'(()*+&,%-.*/01*(2)&2*3&-* ! 1.&45*(#&*6(7*84(#-9:;

<: 1.2(#=4*>#&?=,
8@2&,-,6%&*4,A3&3*(B*,#&?=,*3.(A%)*6&*2A%&)*(A-*B=23-;*C&DC(%,-&D0E<
)&B=4=&#4=&3F*1(#3=)&2*A3=#$*"G>3:

" H,-=&#-*=3*3I?J-(?,-=4**
8@,4.I4,2)=,*(2*.IJ(-&#3=(#*#(-*4(22&4-&)*6I*B%A=)3*,%(#&K*(2*?=7&)*L&#(A3*
M< 3,-*NOOP:

" H,-=&#-*=3*A#)&2$(=#$*,4-=L&*-2&,-?&#-*,#-=4=J,-&)*-(*4,A3&*3=$#=B=4,#-*,#&?=,



THANK YOU!

!"#"#$"%&'(%")*'+)*,"-*.'-/*'-0#$"%.1



FOR MORE INFORMATION, 
GO TO: SABM.ORG

!"

http://www.sabm.org/

