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INTRODUCTION
─
• Evidence shows that a lower hemoglobin (Hb) transfusion threshold in 

general medical/surgical critically ill patients is safe

• However, higher Hb levels may be associated with better functional and 

neurological outcomes in specific neurocritically ill cohorts (subarachnoid 

hemorrhage and traumatic brain injury)

• Considering this, the use of transfusion strategies to maintain higher Hb levels 

may be beneficial in acute traumatic spinal cord injury (tSCI)

• Optimal Hb level and associated transfusion threshold remain unknown in 

acute tSCI



OBJECTIVES
─• Primary question: What is the frequency of RBC transfusions during the 

acute admission period?

• Secondary outcomes:

1. Hb thresholds used to initiate RBC transfusions

2. Cumulative incidence of transfusions throughout the entire hospital stay

3. Distribution of pretransfusion Hb levels

4. Potential determinants of receiving RBC transfusions

5. Patient-centred outcomes associated with transfusions and anemia: mortality, 

neurologic outcomes, MV, LOS, adverse events

6. Evidence-based recommendations in CPGs for transfusion practices



METHOD
─
Search strategy: MEDLINE, EMBASE, Cochrane Library, Biosys previews, Web of 

Science, ClinicalTrials.gov, WHO ICTRP and ProQuest from inception - Feb 2021 

Screening: Studies screened using study title & abstract. Full texts of remaining 

articles examined using a set of pre-defined inclusion criteria

Inclusions: Patients with acute tSCI (at least 80% of cohort are older than 18 

years with SCI, as reported by authors)

Exclusions: Patients with acute tSCI with congenital hereditary blood disorders 

(e.g., sickle cell disease, -thalassemia) or coagulation disorders (e.g., 

hemophilia, thrombotic thrombocytopenic purpura, Von Willebrand disease)

Best practice guidelines: Protocol registered with PROSPERO (CRD42021244273), 

conducted in accordance with Cochrane Handbook for Systematic Reviews 

of Interventions, and adhered to PRISMA and SWiM reporting guidelines.



RESULTS
─ Records identified from: 

MEDLINE, EMBASE, 

Cochrane Library, Biosys, 

WoS, ClinicalTrials.gov, 

WHO ICTRP and ProQuest

(n = 10,729)

Records screened 

(n = 8,461)

Duplicate records 

removed 

(n = 2,268)

Identification of studies via databases and registers

Full-text articles assessed 

for eligibility 

(n = 148)

Studies included in 

review

(n = 7)

Records excluded

(n = 8,305)

Reports excluded: 141
Wrong study design (n = 5 )

Wrong patient population (n =99 )

Wrong outcomes (n= 26)

Wrong interventions (n=11)
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Figure 1: PRISMA flow diagram



RESULTS
─
Study Design Setting Size

(n)

Country Years of 

conduct

Population

Hirsh et al, 

1991
Prospective cohort

SC
Regional acute SCI unit

50 Canada 1988 Adult tSCI

Furlan et al,

2005
Retrospective 

cohort
SC

Academic neuro centre
21 Canada 1998-2000 Adult tSCI

Claridge et al, 

2005
Retrospective 

cohort

SC
Level 1 trauma

center

492 USA 1996-2003 Adult tSCI

Hatanaka et 

al, 2007
Retrospective 

cohort
SC

Academic centre
12 Japan 2000-2007 Adult tSCI

Jiang et al, 

2018
(abstract only)

Retrospective 

cohort

MC
11 academic 

neurosurgery centres

801 North 

America
2005 - 2018# Adult tSCI in NACTN database 

Vo et al, 

2018
(abstract only)

Secondary analysis 

of clinical trial
MC

28 neurotrauma centres*
760*

North 

America
1992 -1997* Adult tSCI from Sygen trial 

Biglari et al, 

2019
Prospective cohort

SC
Level 1 trauma

center

68 Germany 2011-2017 Adult tSCI

Table 1. Description of included studies



RESULTS
─ From 8461 references screened, 7 studies (≈ 2204 patients) met the selection criteria

1. Frequency of transfusions during acute admission
• Volume: no data

• Quantity: mean 5.3 RBC units in survivors vs 13.4 units in dead (Claridge 2005)

• Incidence in first week: 19% transfused (Furlan 2006)

• Cumulative incidence: 26% during hospital stay (Hirsch 1991)

2. Hemoglobin thresholds used to initiate RBC transfusions
• No study evaluated transfusion thresholds

3. Potential determinants of anemia & receiving RBC transfusions
• Higher ASIA & female sex associated with lower mean Hb (Furlan 2006)

• More likely to receive RBC if smaller IVC diameter (7.4 ± 0.6 mm vs 16.7 ± 1.2 mm) (Hatanaka 2007), 

blood loss from initial injury & gastrointestinal hemorrhage (Hirsh 1991), or underwent spinal surgery (Hirsh 

1991)



RESULTS
─

Time point Characteristics

On admission • Most not anemic (male 134 ± 14.4 g/L vs female 123  ± 16.1 

g/L (Hirsch 1991))

Day 3 of admission • Mean Hb levels drop significantly in SCI patients (Furlan 2006, 

Biglari 2019)

• Neuro improvement at 3/12 had significantly higher Hb vs. no 

neuro improvement (Hb 99.3 ± 3.1 g/L vs 91.8 ± 2.2 g/L ; P 

=0.03) (Biglari 2019)

During admission • 66 - 95% develop anemia during first two weeks (Hirsch 1991, 

Furlan 2006)

• All developed normocytic normochromic anemia (Biglari

2019)

Discharge/3 months 

after injury

• 16% SCI were anemic on discharge from hospital (Hirsch 1991)

• Steady increase in Hb at 3 months compared to admission 

(Biglari 2019)

4. Distribution of Hb and temporal profile of anemia post-SCI



RESULTS
─

5. Patient-centred outcomes associated with transfusions & anemia

Outcomes associated with anemia:

• Associated with worse neuro improvement at 3 months (Biglari 2019), worse lower extremity 

motor scores (Vo 2018), and more likely to require assistance with breathing, support with 

bladder/bowel sphincter management and ambulation at 6 months (Jiang 2018)

Outcomes associated with RBC transfusions: 

• Increasing number of transfusions associated with mortality (likelihood ratio 1.07 per RBC 

unit, 95% CI 1.03 - 1.11, p <0.001) (Calridge 2005) 

6. Recommendations in CPGs for transfusion practices
- No data 



DISCUSSION & CONCLUSION
─
1.Despite our thorough literature search, we identified very few 

studies of transfusion strategies in acute tSCI

2. Insufficient data exist to refute/confirm mortality benefits 

associated with lower or higher hemoglobin levels 

3.Current published data highlight the lack of clinical evidence to 

justify the use of restrictive or liberal strategy in acute tSCI

4.Future research is needed to understand the management of 

anemia, transfusion therapies, and outcomes in acute tSCI

5.Research should also assess long-term neurologic functional 

status and adverse events
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