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Liberal or Restrictive Transfusion after Cardiac Surgery
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e TRACS trial Transfusion Rrquirements After Cardiac Surgery

S22 ADIDMESNF TR BB TR ELIZRCT

Hb8LL T CHiMEHbI10LL T T L . 30H T - EFES f
FE(IDRMEL 3V -ARDS BN EE T LHEEE)DESTY
FARART, FIfEEINILIELEE  1aMA. 2010; 304: 1159-67
*FOCUS trial

IDIMNE REEFDHSH50m% LU LD REE B TiTiE &
2016651 Z Xt R ELT=RCT, Hb8LL FE10LL F T e FE =&
RBLLICENSTREDESTIMATEEESL,
RTEDODHTHEEELL N Eng J Med 2011; 365: 2453-62

Functional Outcomes in Cardiovascular patients Undergoing Surgical hipfracture repair
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プレゼンター
プレゼンテーションのノート
Treatment of anemia in patients with heart disease: a clinical practice guideline from the American College of Physicians.

Clinical practice guideline: red blood cell transfusion in adult trauma and critical care.
Crit Care Med. 2009 Dec;37(12):3124-57. 
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プレゼンター
プレゼンテーションのノート
入院日＝手術日
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Assessed for study* (n=11,483)

Patient Information Leaflet (PIL) not sent* (n=3055)

Not eligible (n=698), Insuficient time (n=1024). Stalf not available (n+=081), Oversightieror (n=38), No
contact detalls (n=1), Patient too anous/confused or declined PIL (n=159), Cliinician decision not to Include
patient (n+82), Surgery no longer required (n=18), Other (n=46)

PIL sent and assessed for eligibility* (n=8428)

Exclusions* (n=4863)

Not approached (n=1863)

No staff avallable (n=693), Insufficient time to read PIL (n=102), Missed cue o staff error (n=150),
Cancelleditransforred to theatre list of non-participating surgeon (n=504), Trial anded (n=105), Ineligibie
(r=118), Patient 0o anxiousiconfused (n»70), Clinician decision not to include patient (n=73), Cther (n=48)
Ineligible (n=281):

Age <16 years (n=6), Prevented from having bicod and blood products due to system of bellefs (n=7),
Congenital or acquired platelet, red cell or dolting disorder (n=83), Ongaing or recurren! sepsis (n=30),
Critcal limb ischemia (n=46), Emergency surgary (n=0), Participating in another insarventional research
study (n=43), Unable to give ful informed consent (n+62), Unknown (n=10)

Did not consent (n=2719):

No reason given (n=610), Not enough time o consider study (n=218), Wants standard procedure (n=1053),
Parsonal reasons (n=678), Tral ended (n=12). Patient did not receivairead PIL (n=54), Clinician dacision not
o include patient (n=8), Cancelledtransferred to ancther list (n=17), Staflpatient nol available (n=35),

Consented (n=3565)

Exclusions (n=94):

Patent withdrawal pre-surgery (n=7), Patient withdrawal past-surgary but pro-

randomization (n=1), Clinician withdrawal pre-surgery (n=17), Clinician withdrawal

post-surgery but pre-randomization (n=16), Surgery not performed/patient died pro-

surgery (n=26), Patient died in theater (n=4) Found to be ineligible post-consent
I (n=9), Tnal anded pricr to surgary date (n=9), Patient missad on admission due 10

Considered for randomization (n=3471)

Not randomized (n=1464):
Did not breach Sg/dL threshold (n=1288)
Randomization missed (L.e. breached <9g/dL thresholc) (n=176)

Randomized (n=2007)
Rancdomized > 24hr after breaching threshold (n=65)
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Randomized (n=2007)

v

Allocated to Restrictive group (n=1004)

Pationt withdrow consonl for troatmant (ne=4)
Treaimen! discontinued by cinician (n=25)
Pationt and clinician withdrawal (n=3)

Exclusions (n=4):

Pationt withdrew, unwiling for data
colected 10 be used (n=4) t

INCLUDED IN ANALYSIS POPULATION
AT HOSPITAL DISCHARGE (n=1000)

Exclusions (n=8):

Patient withdrew/requesied ro
further cortact (n+5) ¢
Follow-up data not obtained (ne3)

INCLUDED IN ANALYSIS POPULATION
AT 3 MONTH FOLLOW-UP (n=992)

3 month questionnare completed by patent (n=010)
Information obtained from patient GP (n=32)

Pationl died, information oblained from death
corndcato (ne42)

Informaton on hospital admissions only provided by
sitos (n=2)

|

Allocated to Liberal group (n=1003)

Pationt withdrew consont ‘or troatmont (n=10)
Treatment descontinued by clnican (n=18)
Pationt and clinician wahdrarand (ne0)

Exclusions (n=0):

Patent withdrew, unwiling for data
colocted to bo used (n=0) t

INCLUDED IN ANALYSIS POPULATION
AT HOSPITAL DISCHARGE (n=1003)

Exclusions (n=17):

Pationt withdrew/requested ro
further contact (n+12) ¢
Folow-up data not obtained (n+5)

INCLUDED IN ANALYSIS POPULATION
AT 3 MONTH FOLLOW-UP (n=986)

3 month questionnare comploted by pasent (n=040)
Information oblained from patient GP (n=18)

Patient died, information cbilained from death
cortficato (n=20)

Information on hospilad admissions only provided by
sitos (n=2)
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プレゼンター
プレゼンテーションのノート
* These numbers should be interpreted with caution due to variable methods of recruitment and quality of screening data between centers. The proportion of screened patients consented into the study varied between centers (range 11%-90%; and the range for centers known to have good quality screening data was 11%-38%).�† Only withdrawals where patients were unwilling for data collected to be used, or for follow-up to continue were treated as exclusions. Some patients withdrew from transfusion in accordance with their allocation but were willing for data collection to continue. 
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Table 2. Transfusions.®

faoR . Egin

Type of Transfusian

21 Units af red cells transfused before randamiza-
tian — no. of patients {3)

Units of red cells transfused after randamizatior
Total units transfused — no.
Median — no.

Interquartile range
Digtribution — no. of patients [36)
0 wnits
1 urit
2 units
3 units
4 units
25 units

Transfused red cells dwrirg entire index
admizsian — ro. of patients (34

Cither transfusions — ra. of patients (34
Fresh-frozen plasma
Flatelss
Cryoprecipitate

Activated factor used — na. of patierts [5)49

Human bleod coagulation factar IX wsed — na. of

patierts (7)1
Severe nonad herence no. of patients [%)

Any ronadherence — ro. of patients ()=

Restrictive

Transfusion Threshold

[N~ 1000]

250 (25.0)

456 [46.6)

193 (19.3)

152 {15.2)
85 (6.5]
50 (5.0}
73 (7.3)

637 (63.7)

297 [29.7)
376 (37.6)
95 (9.9]

300 (30.0)

nurmber [percent)

Liberal

Transfusion Threshald

[M=1003)

264 (26.3]

78 [7.8]
341 [34.0)

052 (24 9)

284 (28.3]
362 [36.1)
102 [10.2]
5 [0.5)
48 [4.8)

i
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L
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[@5% Q)

0.58 {0.54-0.62)f

-

0% (0.EE-1.33)
L0 {0L85-1.31)
0.99 [0.72-1.35)
L41 {D.45-4.45)

121 {0.73-2.03)
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<0.001
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0 1 2 3 4 5 6 7 & 9 10 Final
Days since Randomization reading
No. at Risk
Liberal-

threshold group 994 967 894 773 732 501 405 338 245 204 170 998
Restrictive-
threshold group 998 971 894 758 713 502 401 303 226 175 147 1003

Figure 1. Mean Daily Nadir in Hemoglobin Level.

I bars indicate standard deviations, which were calculated independently at
each time point.
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Primary outcome

Qutcome

Serious infection or ischemic event:
primary outcome

Overall

Infectious eventt

Sepsis

Wound infection

Ischemic event

Permanent stroke

Myocardial infarction

Gut infarction

Acute kidney injury
Stage 1

I

BEELTL,

RESLNCLIve

(N =1000)

3131/944 (35.1)
238/936 (25.4)
210/982 (21.4)
55/921 (6.0)
156/991 (15.7)
15/989 (1.5)
3/987 (0.3)
6/987 (0.6)
140/989 (14.2)
49/989 (5.0)

LiDeral

Transfusion Threshold Transfusion Threshold

(N =1003)

317/962 (33.0)
240/954 (25.2)
214/983 (21.8)
46/936 (4.9)
139/991 (14.0)
17/985 (1.7)
4/981 (0.4)
1/982 (0.1)
122/989 (12.3)
40/989 (4.0)

Estimated Treatment Effect

Odds Ratio or
Hazard Ratio
(95% Cl) P Value

1.11 (0.91-1.34)*  0.30
1.02 (0.83-1.26)%  0.83

1.16 (0.90-1.49)*  0.26
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Secondary outcome

Secondary outcomes
No. of hours in ICU or high-
dependency uniti
Median 49.5 45.9 0.97 (0.89-1.06)§ 0.53
Interquartile range 21.9-99.7 20.1-94.8
No. of days in hospitalf
Median 7.0 7.0 1.00 (0.92-1.10)§  0.94
Interquartile range 5.0-10.0 5.0-10.0
All-cause mortality at 90 days 42/1000 (4.2) 26/1003 (2.6) 1.64 (1.00-2.67)§ 0045

Clinically significant pulmonary
complications

All-cause mortality at 30 days

127/979 (13.0)

26/1000 (2.6)

116/982 (11.8) 1.11 (0.85-1.45)*  0.45

19/1003 (1.9)
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#£E8 - Q0L & cost

Table S9 Quality of life (EQ5D) results
Randomized to Randomized to
restrictive threshold liberal threshold Test for
(N=1000) (N=1003) Occurrence model Intensity model time*group
Median (IQR) Median (IQR) OR* (95% ClI) p-value GMRT (95% CI) p-value interactioni
EQS5D single Pre-operative§ 0.81 (0.68, 1.00) 0.81 (0.689, 1.00)
summary index 6 weeks post-operaﬁfeﬂ 0.76 (0.69, 0.81) 0.76 (0.64, 0.81) 0.89 (0.71, 1.12) 0.33 0.99 (0.95, 1.03) 088
3 months post-operative|| 0.80 (0.69, 1.00) 0.80 (0.89, 1.00)
EQS5D visual Pre-operative*" 70.0 (55.0, 80.0) 70.0 (51.0, 80.0)
analogue scale 6 weeks post-operati\-.reﬁ 75.0 (61.0, 85.0) 75.0 (60.0, 80.0) 111 (0.57, 2.15) 0.76 0.97 (0.92, 1.02) 0.21
3 months post-operativett 80.0 (70.0, 80.0) 80.0 (69.0, 90.0)
Randomized to restrictive Randomized to liberal
threshold (N=1000) threshold (N=1003)
n % n % Treatment effect estimate (95% Cl)  p-value
Cost components Mean (SD), Mean, Mean (SD), Mean, Mean difference (95% Cl), Mean difference,
GBP usD* GBP usD* GBP usD
Red cells 287 (404) 479 427 (463) 713 -140 (-178, -102) -234  <0.0001
Inpatient episode excluding cardiac surgery 8984 (9589) 15003 9040 (10627) 15097 -56 (-942, 830) -94 0.90
Post-discharge to 3 months 1365 (2858) 2280 1347 (2600) 2249 18 (-221, 257) 30 0.88
Total costs 10636 (10333) 17762 10814 (11203) 18059 -178 (-1122, 766) -297 0.71

* Mean costs have been converted to US dollars using an exchange rate of £1=81.67
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Figure S4 Kaplan-Meier estimates of time from randomization to all-cause mortality

100%
. - ™
5% T
90%
y
/
0 20 40 60 80 100
Time from randomisation (days)
Number at risk

Restrictive group 1000 978 971 965 960 058
Liberal group 1003 087 084 981 979 977

----- Restrictive group Liberal group




P STAPS

Randomized to restrictive

Randomized to liberal

threshold threshold
Events Patients (n=42) Events Patients (n=26)
n n % n n %

CAUSES OF DEATH* '
Blood and lymphatic system disorders o 0 1 1
Cardiac disorders 10 10 11 11
Gastrointestinal disorders 6 6 1 1
General disorders and administration site conditions T T 3 3
Hepatobiliary disorders 1 1 0 0
Infections and infestations 8 8 5 5
Neoplasms benign, malignant and unspecified 1 1 0 0
Nervous system disorders 3 3 2 2
Renal and urinary disorders 1 1 0 0
Respiratory, thoracic and mediastinal disorders 4 4 0 0
Surgical and medical procedures 3 3 3 3
Vascular disorders 1 1 3 3
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fhR  SETE DR

SERIOUS ADVERSE EVENTS PRECEDING DEATHt  #[R &g M2t 41| [R 6 1 B
Primary outcome 26 /40 65% 17126 65%
Sepsis 11/ 40 28% 15/ 26 58%
Wound infection 2542 5% 0/26 0%
Permanent stroke Ar42 T% 0/26 0%
Myocardial infarction 0r42 0% 1126 4%
Gut infarction 4742 10% 0/26 0%
Acute kidney injury 16 /42 38% 12/ 26 46%
Transient ischemic attack 0 0/42 0% 1 1/26 4%
Gastrointestinal complications 2 2/42 5% 8 T/26 27%
Post-op hemorrhage 1 1/42 2% 1 1/26 4%
Cardiac tamponade 0 0/42 0% 0 0/26 0%
Pulmonary complications 23 14/41 4% 29 10/26 38%
Arrhythmias 15 12/42 29% 9 T/26 27%
Re-operation 12 11/42 26% 4 4/26 15%
Thromboembolic complications 1 1/42 2% 0 0/26 0%
Low cardiac output 6 6/42 14% 10 6/26 23%
Wound dehiscence 0 0/42 0% 6 426 15%
Other (unexpected event) 5 5/42 12% 1 1126 4%

Cardiac arrest 1 1/42 0 0/26

Cardiac failure 3 3/42 0 0/26

Cardiac failure congestive 0 0/42 1 1126

Compartment syndrome 1 0

1/42

0/26
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Randomized to restrictive Randomized to liberal
threshold (M=1000) threshold (M=1003)
Treatment effect estimate

n %a n % (95% ClI)  p-value
Frimary cutcome sensitivity analyses
Excluding primary outcome evants ocourring in the first 24 2083 /543 A1.1% 284 | 956 280.7% OR=1.08 (0.B8, 1.31) 0.47
hours after rmndomization
Excluding patients transfused red cells pre-randomization 2291707 3Z2.4% 2027712 28.4% OR=1.23 {(0.97, 1.54) 0.084
| Excluding AKI events without relevant creatinine rise® 328 1 S 34.8% 3157 962 32.7% OR=1.10 {0,891, 1.24) 0.33
_Including additicnal AK| events identified from routinedy 477 [ 958 9. 7% 440 7 970 45.4% OR=1.20 {1.00, 1.44) 0.045
collected creatinine datat |
Including anly “seriows” primary cutcome eventst 145 / GBS 14.7% 147 J 987 14.9% OR=0.94 {0.77, 1.27) 0.5
Maortality (9% days) sensitivity analyses
Excluding deaths occurring in the first 24 howrs after 41589 4.1% 24 11001 2.4% HR=1.73 {1.04, 2.87) 0.0za
“randemization |
Excluding patients transfused red cells pre-randomization 2317580 1% 114734 1.5% HR=2.15 {1.04, 4.40) 0.oaz

Additional AKIEPrimary outcomelZANAEHIREMD ANEEIZ/NAI)RY

Kidney Int 2012;81:442-8


プレゼンター
プレゼンテーションのノート
AKI Network criteria for AKI, stage 1, 2 or 33 
Stage 1: 
serum creatinine increase ≥0.3mg/dl (≥ 26.4mol/l), OR�>1.5 and ≤2-fold serum creatinine increase compared to the pre-operative serum creatinine (baseline) value, OR�urine output 0.5ml/kg for 6 hours.�Stage 2:�>2 and ≤3-fold serum creatinine increase compared to the pre-operative serum creatinine (baseline) value,, OR�urine output 0.5ml/kg for >12 hours.�Stage 3:�3-fold serum creatinine increase compared to the pre-operative serum creatinine (baseline) value, OR serum creatinine ≥4.0 mg/dl (≥354 mol/l) with an acute increase of at least 0.5 mg/dl (44 mol/l), OR urine output 0.3 ml/kg per hour for 24 hours or anuria for 12 hours, OR�need for renal replacement therapy (RRT) irrespective of AKI stage at time of RRT.�



e)  Including additional AKI events where the patient was reported not to have had AKI according to clinical judgment, but routinely documented creatinine data supported a diagnosis of AKI.�The background to sensitivity analyses d) and e) above is as follows. AKI was defined according to the AKI Network criteria3 as either: i) an increase in serum creatinine (≥26.5μmol/l OR ≥150% change from baseline) over a period of less than 48 hours, ii) restricted urine output (<0.5ml/kg/h) for more than 6 hours or iii) the need for renal replacement therapy. Routinely collected, serial creatinine data were also available from tests carried out in the course of the patient’s care during the index hospital admission. Therefore, AKI events could be identified only using the data collected prospectively by research nurses for the trial or using information from either source. The statistical analysis plan defined the analysis of the primary outcome based only on the prospectively collected data. However, during the conduct of the trial it became apparent that prospective data collection was not identifying AKI events that were apparent from the routinely collected serial creatinine data. The rationale for analysis d) was to examine the effect of any over-estimation of AKI rates (accepting that AKI could have been attained either due to urine output or renal replacement therapy). The rationale analysis e) was to ensure the estimated treatment effect was robust to any AKI events that had been inadvertently missed. We did not hypothesize a direction impact on the treatment effect for either analysis. 
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No. of P Value for
Subgroup Patients Restrictive Liberal Odds Ratio (95% CI) Interaction
no. of events fotal no. (56)
Surgery type 0.64
CABG 400 777192 (40.1) 85/208 (40.9) ° i 0.92 (0.61-1.40)
Non-CABG 1487 2517743 (33.8)  229/744 (30.8) 1 @ - 1.17 (0.94-1.46)
Age 0.45
<75 yr 604 108/296 (36.5)  94/308 (30.5) } ° { 130 (0.92-134)
=75 yr 1302 223/648 (34.4) 223654 (34.1) — 1.03 (0.81-1.30)
Diabetes 0.76
Yes 567 1147275 (41.5) 118/292 (40.4) i 1@ — 1.04 (0.74-147)
No 1337 217/669 (32.4)  199/668 (29.8) —@— 1.14 (0.90-1.45)
COPD or asthma 0.16
Yes 239 49/106 (46.2) 48133 (36.1) b *—> 1.59 (0.93-2.71)
No 1667 282/838 (33.7)  269/829 (32.4) - - 1.06 (0.86-1.30)
Renal impairment 0.67
Estimated GFR =60 371 85/181 (47.0) 85/190 (44.7) b L 2 1.05 (0.65-1.59)
Estimated GFR>60 1335 246/763 (32.2) 2324772 (30.1) -t @9 1.13 (0.90-1.41)
Sex 0.27
Male 583 114/270 (422)  129/313 (41.2) b > i 1.01 (0.72-1.42)
Female 1323 217/674 (322)  188/649 (29.0) R 1.19 (0.94-1.51)
LV function 033
Good 1145 218569 (38.3) 204/576 (35.4) [REK 1.14 (0.85-1.46)
Moderate or poor 761 113/375 (30.1) 1137386 (29.3) ; = { 1.04 (0.76-1.42)
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