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Background

Background

100 million units PRBC obtained worldwide/ year
13 million in the USA

* There remains substantial variation in the practice of transfusing
patients.

» Physicians often use either hemoglobin level or the symptoms of
anemia to decide when to transfuse.
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Table 1. Approximate Risk Per-Unit Transfusion of Red Blood Cells (RBCs)

Approximate Risk Per-Unit
Adverse Event Transfusion of RBCs

Febrile reaction'* 1:60° %

Transfusion-associated circulatory overload?1* 1:100°
Allergic reaction'® 1:250

Transfusion-related acute lung injury'® 1:12 000*
Hepatitis C virus infection® 1:1149000
Hepatitis B virus infection®” 1:1208000 to 1:843 000°
Human immunodeficiency virus infection® 1:1467 000
Fatal hemolysis'® 1:1972000




Methods

« AIM: These guidelines provide recommendations for the clinicians caring for hospitalized adult patients
who are hemodynamically stable and are candidates for RBC transfusions.

* The committee members had no substantial conflicts of interest, who included:

» Former members of the AABB clinical transfusion medicine committee, experts appointed by professional
organizations as subject matter experts (American Association for the Surgery of Trauma; Society of
Critical Care Medicine; American College of Cardiology; American Society of Anesthesiologists; and
American Society of Hematology), a patient representative. The physician panel included primarily
pathologists, hematologists, anesthesiologist, cardiologist, internist, critical care medicine physician, trauma
or acute care surgeon, and a Grading of Recommendations Assessment, Development and Evaluation
(GRADE) methodologist
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Results
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Results

Table 2. Asse I Thresholds and Clinical
of aRed Blood Cell Transfusion®

No.Total (%) of Patients by

‘Transfusion Threshold Effect
No.of  Riskof Publ Restrictive Liberal
RCTs  Bias Inconsistency _Indirectness _Imprecision (7-8g/dL) (8-109/dL) Relative Risk (95% CI) _ Absolute Risk (95% C1)
Primary Outcome: 30-d Mortality

b5} Not Not Not Serious® 470/5221 (3.0) 497/5316 (9.3) 0.97 (0.81-1.16) 3 fewer deaths per 1000
serious  serious (15 fewer deaths to 18 mere
per 1000)

‘Secondary Outcomes.
Myocardial Infarction (M)
16 Nat Not Not Not 78/4156 (1.9) 69/4147 (1.7) 1.08 (0.74-1.60) 1 more M per 1000
serious  serious serious serious (4 fewer Mis to 10 more per 1000)
Pulmonary Edema (PE) or Congestive Heart Failure (CHF)
12 Serious’ Mot Not Serious® 87/3132 (2.8) 114/3125 (3.6) 0.78 (0.45-1.35) 8 fewer PEs or CHFS per 1000
serious serious detected (13 more PEs or CHFs to 20 fewer
per 1000)
Stroke or Cerebrovascular Accident (CA)

13 Not Not Not 49/3675 (1.3) 62/3668 (1.7) 0.78 (0.53-1.14) 4 fewer strokes or CAs per 1000
serious  serious serious i (2 more strokes or CAs to 8 fewer
per 1000)

Rebleeding

Serious’ L 215/1489 (144)  264/1619 (16.3) 0.75 (0.51-1.10) 41 fewer events per 1000
(16 more events to 80 fewer per 1000)

239/3140 (7.6) 256/3137 (8.2) 0.94 (0.80-1.11) 5 fewer cases of pneumonia per 1000
(9 more cases to 16 fewer per 1000)

16/2010 (0.8) 21/2008 (1.0) 0.77 (0.41-1.45) 2 fewer thromboembolisms per 1000
(5 more thromboembolisms to 6 fewer
per 1000)

Results - Primary Outcome




Results — Subgroup analysis

Results — Clinical Outcomes




Results — Clinical Outcomes

* No difference between the restrictive and liberal transfusion strategies
+ Infection:
» Sepsis/bacteremia: 7 trials; 3963
* Pneumonia: 14 trials: 6277
» Pneumonia or wound infection: 14 trials; 9574
« Thromboembolism: 10 trials; 4019
+ Renal failure: 10 trials; 5929
< Mental confusion: 6 trials; 1344

- Functional recovery: 4 trials reported functional outcomes in orthopedic
surgery participants.

Discussion
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Discussion

Limitations




Recommendations

Recommendations

+ The AABB recommends a restrictive RBC transfusion threshold in
which the transfusion is not indicated until the hemoglobin level is 7
g/dL for hospitalized adult patients who are hemodynamically stable,
including critically ill patients, rather than a liberal threshold when the
hemoglobin level is 10 g/dL; (strong recommendation, moderate
guality evidence).

+ 6 trials (TRICC/TRISS) conducted with critical care patients
« Threshold for restrictive was 7 g/dL; liberal 9 — 10 g/dL
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Recommendations

Recommendations




Massive Transfusion Protocol

Massive Transfusion Protocol

* Definition:
+ Replacement of one entire blood volume within 24 h
+ Transfusion of >10 units of packed red blood cells (PRBCs) in 24 h
* Replacement of 50% of total blood volume (TBV) within 4 h.
+ Greater than 150 cc/min blood loss
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Massive Transfusion Protocol

Class of haemorrhagic shock

| ] 1} v
Blood loss (mL) Up to 750 750-1500 1500-2000 > 2000
Blood loss (% Upto 15 15-30 30-40 > 40
blood volume)
|| Pulse rate (per <100 100-120 120-140 > 140

minute)
-

Blood pressure

Normal

Normal

Decreased

Decreased

Pulse pressure

| (mm Hg)

Normal or
increased

Decreased

Decreased

Decreased

Respiratory rate
{per minute)

14-20

20-30

30-40

> 35

Urine output
{mL/hour)

> 30

20-30

5-15

Negligible

Central nervous
system/mental
status

Slightly anxious

Mildly anxious

Anxious,
confused

Confused,
lethargic

Recommendations
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Thromboelastography

.

Thromboelastography

Bl H n e {oargnifalion e FH j
In critically bleeding patients requiring el R

massive transfusion, there is insufficient
evidence to identify an INR (PT/APTT),
fibrinogen level or platelet count to trigger a
blood component transfusion

There is unavoidable delay in provision
of laboratory result there is an increase
in the use of thromboelastography
(TEG).

TEG is a method of testing efficiency of
coagulation in blood.

Pin

It was designed to overcome the static
nature of other assessments such as .36 ml whole blood
INR/PT/PTT/Fibrinogen/D-Dimer ) [ (Clotted)

Typically used during obstetric, cardiac and
liver transplant surgeries
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Thromboelastography

Examples of TEG Tracings for
Various Hemorrhage Conditions

» Parameters of measurements Al
l C Rand K prolonged
+ R-time: time of latency from initiation of [ MA and o decreased
test to initial fibrin formation B o
©  K-time: time taken to achieve certain level ~__ Kprolonged

MA very decreased
of clot strength v

cl
- alpha-angle: measures speed of fibrin % Rand o normal
build up and cross linking

A.Decreased coagulation factors/heparin.

©  Maximum amplitude (MA): measure = WMMdeam;r;les‘:f;EG[T:r;::-n;s
ultimate strength of the fibrin clot. in Hypercoagulation

A
R normal

o increased
MA increased

» Deficient coagulation factors: prolonged
r, k times and decreased MA and alpha

angle
B/
* Hypercoagulable states: k, r times are t Rshortened (<4)
decreased with increase of MA and ( s
alpha angle.

A.Platelet hypercoagulability.
Blosoulation casg i

Recommendations
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Recommendations

* Recommended dose of blood components:
» FFP: 15mL/kg
- Platelets: 1 adult therapeutic dose
« Cryoprecipitate: 3—-4 g
+ rVlla: 90 ug/kg

* In trauma patients with or at risk of significant hemorrhage, tranexamic
acid should be considered
- Loading dose: 1 g over 10 minutes
- Followed by infusion of 1g over 8 hrs

OSU Transfusion trend
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OSU PRBC Transfusion trends

: g Total Number Of PRBC Transfusions, Hb 8-12 g/dL
Transfusion Trend From 2008 - 2017 Erarin H3E o ZeH1 7
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,\D\-Q ,\‘b'g N .\\-Q .\09 R R HRORROR Ty «Since the implementation of the review process,
PRBC transfusions have decreased by 49% in
2016 and by 71% in 2017 in patients with
hemoglobin 8-12 g/dL.

*The total number of transfusions performed in
2016 and 2017 was lower.

*The case-mix index was utilized to assess the
complexity of the patient and was found no not a

significant contributor.

Total number of transfusion

Hemoglobin level at transfusion

AIM: The goal is to improve inpatient, non-
operative PRBC transfusion by 20% utilizing 2012
guidelines by December 2016 and 2017.

Conclusion




Summary

References




