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Learning objectives

• To appreciate the use of GRADE Methodology for 
appraising literature in transfusion medicine

• To appreciate emerging evidence in transfusion 
over the last year or so 
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Methods
1. Systematic Review 2. Risk of Bias Assessment 3. GRADE Methodology
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A Detour for GRADE

Recommendation 1

For hospitalized adult patients who are hemodynamically stable, the panel recommends…less than 7 g/dL 
(strong recommendation, moderate certainty evidence). 

Clinicians may choose a threshold of 
…7.5 g/dL for patients undergoing cardiac surgery 
…8 g/dL for those undergoing orthopedic surgery or those with preexisting cardiovascular disease.

Recommendation 2 For hospitalized adult patients with hematologic and oncologic disorders…less than 7 g/dL 
(conditional recommendations, low certainty evidence).

Recommendation 3
For critically ill children and those at risk of critical illness who are hemodynamically stable and without a 
hemoglobinopathy, cyanotic cardiac condition, or severe hypoxemia…less than 7 g/dL 
(strong recommendation, moderate certainty evidence).

Recommendation 4

For hemodynamically stable children with congenital heart disease
…7 g/dL (biventricular repair)
…9 g/dL (single-ventricle palliation)
…7 to 9 g/dL (uncorrected congenital heart disease) 

(conditional recommendation, low certainty evidence).

ADULT

ADULT

PEDIATRICS

PEDIATRICS
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MINT

3506 Pts Randomized Intervention

Restrictive strategy: Hb 80
Liberal strategy: Hb 100

Open Label

Results

Cardiac death not adjudicated
Not powered for harms
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►Use case-by-case, patient-centered 
judgement for patients with active 
myocardial ischemia, as some may benefit 
from a liberal transfusion strategy 



25 ICUs Randomized Intervention

Switch to pediatric tubes

Standard-volume (4.0-6.0 mL) 
Small-volume (1.8-3.5 mL)

Results

In a prespecified secondary 
analysis (n = 27 411 patients),
RBC units per patient per ICU 
saw an absolute reduction

9.84 RBC/100 patients

Red Cells
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►Use small-volume blood collection 
tubes. No brainer!
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Randomized to one of:
• Restrictive: 70-90 g/L
• Liberal: 10–12 g/L

RESTRIC Trial – N=511 Inclusion Criteria:
Adults with trauma
Patients who had:

Severe (or suspected) 
bleeding with shock
Potential for severe 
bleeding postoperatively

Exclusion Criteria:
Cardiac arrest, palliation 
Transfer
Severe burns, pregnancy
Chronic anemia

Results 
• Restrictive RBC transfusion strategy did not 

demonstrate non-inferiority to liberal
• 28-day survival rate and survival time were 

similar (ICU free days, renal failure, MI…)
• Restrictive arm had smaller RBC transfusion 

volumes
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►Prefer restrictive transfusion 
thresholds for critically injured 
trauma patients
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Lower transfusion rate after 
randomization – 46% vs. 94%

Lower infection rate – 6 vs. 25%, p=0.012

Longer length of stay – 11.5 vs. 9 days, 
p=0.04

No differences in any other outcome
*Small study, loss to follow-up

Patients (n=65): Ortho trauma past initial 
resuscitation phase, hemodynamically stable, 
aged 18-50, Hb<90 g/L

Intervention: Restrictive threshold 55 g/L
Control: Liberal threshold 70 g/L

Outcome: Infection at 1 year follow-up
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►Prefer restrictive transfusion 
thresholds for young injured trauma 
patients
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28 Pts Randomized Intervention Results

Randomized multi-
center trial

Liberal (110-120 g/L) vs.
Restrictive (85-105 g/L)

Outcomes
Mean Hb (worked?)
QOL scores (helped?)
Ferritin (harmed?)

Liberal Arm
Mean Hb (98 vs 86 g/L)
QOL scores (improved)
Ferritin (higher)
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►Use a symptom-guided, case-by-case 
approach for transfusing patients with 
myelodysplastic syndrome
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Takeaways

New red cell transfusion guidelines are available!

Hb thresholds <70 g/L may be safe for some young 
MSK trauma patients

Higher Hb thresholds may be judiciously chosen for 
symptomatic MDS patients on a case-by-case basis

Switch to small-volume tubes for blood collection
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Platelets

338 Patients Randomized ResultsIntervention
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Platelets
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► Consider a platelet threshold of >50 for 
subclavian line placement in the ICU. For 
other lines, consider expert consultation to 
determine bleeding risk and platelet 
transfusion thresholds 
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Group Population Indication Stance Evidence

Cirrhosis
Patients with cirrhosis and spontaneous 
bacterial peritonitis                        

Reduce mortality                                                                  For Low

Recommended dose: 1.5 g/kg on Day 1, 1.0 g/kg 
on Day 3

Cirrhosis
Patients with cirrhosis and ascites 
undergoing large volume paracentesis 
(>5 liters) 

Prevent paracentesis-induced 
circulatory dysfunction                              For Very low

Recommended dose:  2-8 g/L of fluid removed

Cirrhosis
Outpatients with cirrhosis and 
uncomplicated ascites despite diuretic 

 Reduce complications associated 
with cirrhosis                                    Against Low

Cirrhosis
Hospitalized patients with 
decompensated cirrhosis with 
hypoalbuminemia (<30 g/L)    

 Reduce infection, kidney 
dysfunction or death                                     Against Low

Cirrhosis
Patients with cirrhosis and 
extraperitoneal infections                               

 Reduce mortality or kidney 
failure                                                Against Low

Presenter
Presentation Notes
Jeng C, Chang W, Wai PM, Chou CL. Comparison of oxygen consumption in performing daily activities between patients with chronic obstructive pulmonary disease and a healthy population. Heart Lung. 2003 Mar-Apr;32(2):121-30. doi: 10.1067/mhl.2003.20. PMID: 12734535.
��
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Group Population Indication Stance Evidence

ICU
Critically ill adults (excluding thermal 
injuries and ARDS)                          

 First-line volume replacement or 
increase serum albumin levels                    

Against Moderate

ICU Critically ill adults                                                                
 Removal of extravascular fluid 
with diuretics                                     

Against Very low

ICU
Critically ill adults with thermal injuries or 
ARDS                                  

 Volume replacement or increase 
serum albumin level                                

Against Very low

Renal
Patients undergoing renal replacement 
therapy                                        

 Prevention or treatment of 
intradialytic hypotension or 
improving ultrafiltration 

Against Very low

Presenter
Presentation Notes
Jeng C, Chang W, Wai PM, Chou CL. Comparison of oxygen consumption in performing daily activities between patients with chronic obstructive pulmonary disease and a healthy population. Heart Lung. 2003 Mar-Apr;32(2):121-30. doi: 10.1067/mhl.2003.20. PMID: 12734535.
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Group Population Indication Stance Evidence

Peds
Pediatric patients with infection and 
hypoperfusion                                  

 Reduce mortality                                                                  Against Low

Neonate
Preterm neonates (<36 weeks) with low 
serum albumin levels and respiratory 
distress  

 Improve respiratory function                                                      Against Very low

Peds
Pediatric patients undergoing 
cardiovascular surgery                                 

 Priming the cardiovascular 
bypass circuit or volume 
replacement                   

Against Very low

Neonate
Preterm neonates (<32 weeks or <1,500 
g) with or without hypoperfusion               

 Volume replacement                                                                Against Very low

Presenter
Presentation Notes
Jeng C, Chang W, Wai PM, Chou CL. Comparison of oxygen consumption in performing daily activities between patients with chronic obstructive pulmonary disease and a healthy population. Heart Lung. 2003 Mar-Apr;32(2):121-30. doi: 10.1067/mhl.2003.20. PMID: 12734535.
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PCC

327 Pts Randomized Intervention Results

Double-blind RCT

4F-PCC 25 IU of factor 
IX per kg (1 mL/kg)

Or 1 mL/kg of 0.9% 
saline solution

Thrombosis: 
4F-PCC group, 56 patients (35%) 
Saline group, 37 patients (24%) in the placebo group [95% CI, 1%-21%]

Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions

Presenter
Presentation Notes
Jeng C, Chang W, Wai PM, Chou CL. Comparison of oxygen consumption in performing daily activities between patients with chronic obstructive pulmonary disease and a healthy population. Heart Lung. 2003 Mar-Apr;32(2):121-30. doi: 10.1067/mhl.2003.20. PMID: 12734535.
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► Do not give early empiric 4-Factor PCC 
for patients with trauma and massive 
hemorrhage unless specifically indicated

Presenter
Presentation Notes
Jeng C, Chang W, Wai PM, Chou CL. Comparison of oxygen consumption in performing daily activities between patients with chronic obstructive pulmonary disease and a healthy population. Heart Lung. 2003 Mar-Apr;32(2):121-30. doi: 10.1067/mhl.2003.20. PMID: 12734535.
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45 Pts Randomized Intervention Results
VWF, 40 IU/kg over 5–
10 min on day 1

Oral TXA 1300 mg three 
times daily on days 1–5

vWF Concentrate
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vWF Concentrate
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► Do not use vWF for heavy menstrual 
bleeding in all patients with mild-to-
moderate vWD*
*trial on-going



1604 Pts Randomized Intervention Results

Patients in both groups:
MHP with a balanced 
RBC/FFP

Intervention group:
3 pools of cryoprecipitate (6-g 
fibrinogen equivalent) as early 
as possible, with the aim to 
start within 90 minutes of 
admission

vs Standard of Care

Cryoprecipitate

Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions

Presenter
Presentation Notes
Krogh, A., and M. Krogh. On the tension of gases in the arterial blood. Skandinavisches Archiv f r Physiologie 23: 179-192, 1910.6.
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Cryoprecipitate
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► Do not give early empiric 
cryoprecipitate/fibrinogen for hemorrhage 
after traumatic injury (use fibrinogen levels 
to guide transfusion)

Presenter
Presentation Notes
Leach RM, Treacher DF. The pulmonary physician in critical care• 2: Oxygen delivery and consumption in the critically ill. Thorax. 2002 Feb 1;57(2):170-7.

Mixed venous oxygen and carbon dioxide content | Deranged Physiology
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Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions

 Population                                                                            Indication                                                                         Recommendation  Strength of Evidence 
Cirrhosis Patients with cirrhosis and spontaneous bacterial peritonitis                        Reduce mortality                                                                  For Low

Recommended dose: 1.5 g/kg on Day 1, 1.0 g/kg on Day 
3

Cirrhosis
Patients with cirrhosis and ascites undergoing large volume 
paracentesis (>5 liters) 

Prevent paracentesis-induced circulatory 
dysfunction                              For Very low

Recommended dose:  2-8 g/L of fluid removed

ICU Critically ill adults (excluding thermal injuries and ARDS)                          
 First-line volume replacement or increase 
serum albumin levels                    Against Moderate

CV Surg Adult patients undergoing cardiovascular surgery                                     
 Priming the cardiovascular bypass circuit 
or volume replacement                   Against Moderate

Cirrhosis
Outpatients with cirrhosis and uncomplicated ascites despite 
diuretic therapy        

 Reduce complications associated with 
cirrhosis                                    Against Low

Cirrhosis
Hospitalized patients with decompensated cirrhosis with 
hypoalbuminemia (<30 g/L)    

 Reduce infection, kidney dysfunction or 
death                                     Against Low

Peds Pediatric patients with infection and hypoperfusion                                   Reduce mortality                                                                  Against Low
Cirrhosis Patients with cirrhosis and extraperitoneal infections                                Reduce mortality or kidney failure                                                Against Low

Neonate
Preterm neonates (<36 weeks) with low serum albumin levels 
and respiratory distress  

 Improve respiratory function                                                      Against Very low

Peds Pediatric patients undergoing cardiovascular surgery                                 
 Priming the cardiovascular bypass circuit 
or volume replacement                   Against Very low

Neonate
Preterm neonates (<32 weeks or <1,500 g) with or without 
hypoperfusion               

 Volume replacement                                                                Against Very low

ICU Critically ill adults                                                                
 Removal of extravascular fluid with 
diuretics                                     Against Very low

ICU Critically ill adults with thermal injuries or ARDS                                  
 Volume replacement or increase serum 
albumin level                                Against Very low

Renal Patients undergoing renal replacement therapy                                        
 Prevention or treatment of intradialytic 
hypotension or improving ultrafiltration Against Very low

Presenter
Presentation Notes
Krogh, A., and M. Krogh. On the tension of gases in the arterial blood. Skandinavisches Archiv f r Physiologie 23: 179-192, 1910.6.
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Group Population Indication Stance Evidence

Cirrhosis
Patients with cirrhosis and spontaneous 
bacterial peritonitis                        

Reduce mortality                                                                  For Low

Recommended dose: 1.5 g/kg on Day 1, 1.0 g/kg 
on Day 3

Cirrhosis
Patients with cirrhosis and ascites 
undergoing large volume paracentesis 
(>5 liters) 

Prevent paracentesis-induced 
circulatory dysfunction                              For Very low

Recommended dose:  2-8 g/L of fluid removed

Cirrhosis
Outpatients with cirrhosis and 
uncomplicated ascites despite diuretic 

 Reduce complications associated 
with cirrhosis                                    Against Low

Cirrhosis
Hospitalized patients with 
decompensated cirrhosis with 
hypoalbuminemia (<30 g/L)    

 Reduce infection, kidney 
dysfunction or death                                     Against Low

Cirrhosis
Patients with cirrhosis and 
extraperitoneal infections                               

 Reduce mortality or kidney 
failure                                                Against Low

Presenter
Presentation Notes
Krogh, A., and M. Krogh. On the tension of gases in the arterial blood. Skandinavisches Archiv f r Physiologie 23: 179-192, 1910.6.
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Group Population Indication Stance Evidence

Peds
Pediatric patients with infection and 
hypoperfusion                                  

 Reduce mortality                                                                  Against Low

Neonate
Preterm neonates (<36 weeks) with low 
serum albumin levels and respiratory 
distress  

 Improve respiratory function                                                      Against Very low

Peds
Pediatric patients undergoing 
cardiovascular surgery                                 

 Priming the cardiovascular 
bypass circuit or volume 
replacement                   

Against Very low

Neonate
Preterm neonates (<32 weeks or <1,500 
g) with or without hypoperfusion               

 Volume replacement                                                                Against Very low

Presenter
Presentation Notes
Krogh, A., and M. Krogh. On the tension of gases in the arterial blood. Skandinavisches Archiv f r Physiologie 23: 179-192, 1910.6.
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Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions

 Population                                                                            Indication                                                                         Recommendation  Strength of Evidence 
Cirrhosis Patients with cirrhosis and spontaneous bacterial peritonitis                        Reduce mortality                                                                  For Low

Recommended dose: 1.5 g/kg on Day 1, 1.0 g/kg on Day 
3

Cirrhosis
Patients with cirrhosis and ascites undergoing large volume 
paracentesis (>5 liters) 

Prevent paracentesis-induced circulatory 
dysfunction                              For Very low

Recommended dose:  2-8 g/L of fluid removed

ICU Critically ill adults (excluding thermal injuries and ARDS)                          
 First-line volume replacement or increase 
serum albumin levels                    Against Moderate

CV Surg Adult patients undergoing cardiovascular surgery                                     
 Priming the cardiovascular bypass circuit 
or volume replacement                   Against Moderate

Cirrhosis
Outpatients with cirrhosis and uncomplicated ascites despite 
diuretic therapy        

 Reduce complications associated with 
cirrhosis                                    Against Low

Cirrhosis
Hospitalized patients with decompensated cirrhosis with 
hypoalbuminemia (<30 g/L)    

 Reduce infection, kidney dysfunction or 
death                                     Against Low

Peds Pediatric patients with infection and hypoperfusion                                   Reduce mortality                                                                  Against Low
Cirrhosis Patients with cirrhosis and extraperitoneal infections                                Reduce mortality or kidney failure                                                Against Low

Neonate
Preterm neonates (<36 weeks) with low serum albumin levels 
and respiratory distress  

 Improve respiratory function                                                      Against Very low

Peds Pediatric patients undergoing cardiovascular surgery                                 
 Priming the cardiovascular bypass circuit 
or volume replacement                   Against Very low

Neonate
Preterm neonates (<32 weeks or <1,500 g) with or without 
hypoperfusion               

 Volume replacement                                                                Against Very low

ICU Critically ill adults                                                                
 Removal of extravascular fluid with 
diuretics                                     Against Very low

ICU Critically ill adults with thermal injuries or ARDS                                  
 Volume replacement or increase serum 
albumin level                                Against Very low

Renal Patients undergoing renal replacement therapy                                        
 Prevention or treatment of intradialytic 
hypotension or improving ultrafiltration Against Very low

Presenter
Presentation Notes
Krogh, A., and M. Krogh. On the tension of gases in the arterial blood. Skandinavisches Archiv f r Physiologie 23: 179-192, 1910.6.
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RHIG

Is administration of Rh immunoglobulin necessary for individuals undergoing induced first-trimester abortion care?

506 Pts Randomized Intervention Results

All patients undergoing medication 
abortion at less than 12 week

Exclusion criteria: 
Sickle cell disease, β-thalassemia, 
hereditary persistence of fetal 
hemoglobin

These patients had blood 
drawn before abortion and 
after abortion at 1, 2, 4, 8, 12, 
24, 48, and 72 hour

The threshold for Rh sensitization 
used in the study was at least 0.1% 
fetal red blood cells* (fRBCs) in 
maternal circulation following induced 
abortion at less than 12 weeks’ 
gestation
*measured using flow cytometry

Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions

Presenter
Presentation Notes
Leach RM, Treacher DF. The pulmonary physician in critical care• 2: Oxygen delivery and consumption in the critically ill. Thorax. 2002 Feb 1;57(2):170-7.

Mixed venous oxygen and carbon dioxide content | Deranged Physiology
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► Have a case-by-case discussion with 
patients when offering RhD prophylaxis for 
induced abortion during the 1st trimester*
*evolving

Presenter
Presentation Notes
Jeng C, Chang W, Wai PM, Chou CL. Comparison of oxygen consumption in performing daily activities between patients with chronic obstructive pulmonary disease and a healthy population. Heart Lung. 2003 Mar-Apr;32(2):121-30. doi: 10.1067/mhl.2003.20. PMID: 12734535.
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TXA

1310 Pts Randomized Intervention Results

Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions

Presenter
Presentation Notes
Leach RM, Treacher DF. The pulmonary physician in critical care• 2: Oxygen delivery and consumption in the critically ill. Thorax. 2002 Feb 1;57(2):170-7.

Mixed venous oxygen and carbon dioxide content | Deranged Physiology
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► Give 1g prehospital TXA within 3 hours of 
severe trauma 

Presenter
Presentation Notes
Leach RM, Treacher DF. The pulmonary physician in critical care• 2: Oxygen delivery and consumption in the critically ill. Thorax. 2002 Feb 1;57(2):170-7.

Mixed venous oxygen and carbon dioxide content | Deranged Physiology
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• Patients: hematologic malignancy or stem cell transplant expected to have a platelet count <10 x 109/L for 
5+ days at 27 centres in UK and Australia

TXA

• Intervention: TXA (1 g iv or 1.5 g oral) q8h if platelet count < 30 x 109/L for a maximum of 30 days
• Control: Placebo
• Outcome: death or WHO grade 2+ bleeding at 30 days
• Results: Randomized 616 patients – no difference in primary outcome, bleeding, death, or ATE/VTE events
• Results: TXA treated patients were more likely to “survive to 30 days without a red cell transfusion”* 

(29.4% vs. 20.5%, HR 0.82, 95% CI 0.72-0.93, p=0.003)



Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions

TXA

► Consider TXA in patients with 
hematologic malignancies on a case-by-case 
basis, as there is some benefit (fewer 
transfusions) and little downside in some 
patients



Questions

Title Red Cells Platelets Plasma Deriv. RHIG TXA Questions
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