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How important is avoidance of blood transfusion in 
renal patients in 2018?



Blood transfusions in CKD: 
what are the key questions in 2018?

• Do blood transfusions still increase the risk of HLA 
sensitisation?

• Does HLA sensitisation adversely affect outcomes 
of transplantation?
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Anaemia in US CKD Patients and Prevalence of Treatment
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Stauffer ME, Fan T (2014) Prevalence of Anemia in Chronic Kidney Disease in the United States. PLoS ONE 9(1): e84943. doi:10.1371/ journal.pone.0084943
NHANES data 2007 –2010 
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Management of renal anaemia prior to EPO

 Many dialysis patients had “top-up” transfusions every 2–4 weeks
 Effects transient
 Increased risk of infections, esp. viral
 Sensitisation to HLA antigens – transplantation problematic
 Iron overload



Epoetin alfa (Eprex)
Epoetin beta (NeoRecormon)
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Early days of EPO therapy





Controversies Conference on Iron Management in CKD    |    March 27-30, 2014    |    San Francisco, California, USA 
Ibrahim HN, et al. Am J Kidney Dis. 2008;52:1115-1121.

Transfusions among US dialysis patients 1992-2005



US Renal Data System 2009 Annual Report



Adapted from: US Renal Data System 2010 Annual Report.
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Ibrahim HN, et al. Am J Kidney Dis. 2008;52:1115-1121.

Transfusions among US dialysis patients 1992-2005



p < 0.001

Adapted from:  Lawler EV et al, Nephrol Dial Transplant 2010; 25: 2237-2244.

P < 0.001
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The TREAT study (NEJM 2009)
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TREAT study: Safety issues
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NKF meeting, May 2012

DOPPS (Robinson BM et al)
– Median Hb levels fell 0.08 g/dL between August 2010 and July 2011, and by an additional 0.37 

g/dL through October 2011 

– Weekly ESA doses fell a median of 23% between Aug. 2010 and Dec. 2011 

– IV iron use steeply increased from 57% of patients receiving iron in 2010 to 77% in December 
2011 

– 2.21% of patients transfused in hospital per month in September 2010 increased to 4.87% in 
September 2011
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Blood transfusions: what are the key questions in 2018?

• What are the risks of reactions / transmitted infections
in the modern era?

• Do RBC transfusions increase the risk of HLA sensitisation?

• Is HLA sensitisation bad for the patient?
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 3200 reports were made of which 2464 were analysed

SHOT UK
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• Risk factors included: 
–age > 70 years
–small body size
–pre-existing heart failure
–chronic renal impairment
–hypoalbuminaemia

Transfusion-associated circulatory overload (TACO)

 15 TACO-related deaths and 33 cases of major morbidity 
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Transfusion-Transmitted Infection (TTI)

Viral and Parasitic infections Bacterial infections
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Blood transfusions: what are the key questions in 2018?

• What are the risks of reactions / transmitted infections
in the modern era?

• Do RBC transfusions increase the risk of HLA sensitisation?

• Is HLA sensitisation bad for the patient?
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How many HLA antigens are expressed on red cells?

A. None
B. 100 – 2,000 per cell
C. 6,000 – 30,000 per cell
D. 40,000 – 100,000 per cell
E. 100,000 – 200,000 per cell
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How many HLA antigens are expressed on white cells?

A. None
B. 100 – 2,000 per cell
C. 6,000 – 30,000 per cell
D. 40,000 – 100,000 per cell
E. 100,000 – 200,000 per cell
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How many HLA antigens are expressed on platelets?

A. None
B. 100 – 2,000 per cell
C. 6,000 – 30,000 per cell
D. 40,000 – 100,000 per cell
E. 100,000 – 200,000 per cell
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Lymphocytotoxic antibody reactivity against random donor test panel 
in relation to the number of blood transfusions
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Lymphocytotoxic antibody reactivity against random donor test panel 
in relation to the number of blood transfusions
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Risk of PRA > 50% with cumulative transfusion



US Renal Data System 2010 Annual Report.
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Yabu et al.  Nephrol Dial Transplant 2013; 28: 2908-2918.

• US Renal Data System

• On dialysis

• Awaiting kidney transplantation

• Luminex single-antigen bead assay

• 2 cohorts:  (i) matched transfused and non-transfused
(ii) crossover (pre- and post-transfusion)
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Change in MFI for each unique HLA antibody in both transfused and 
matched non-transfused groups



Controversies Conference on Iron Management in CKD    |    March 27-30, 2014    |    San Francisco, California, USA 

Change in MFI for each unique HLA antibody in the crossover cohorts
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Absolute change in cPRA levels for all patients in transfused and 
matched non-transfused groups
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Absolute change in cPRA levels for all patients in crossover cohorts
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Blood transfusions: what are the key questions in 2018?

• What are the risks of reactions / transmitted infections
in the modern era?

• Do RBC transfusions increase the risk of HLA sensitisation?

• Is HLA sensitisation bad for the patient?
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5-year survival probability for Transplant vs. Dialysis patients



US Renal Data System 2009 Annual Report.



Outcomes for first-time wait-listed patients 3
years after listing, 2005, by age, race, and PRA 

USRDS 2010 Annual Data Report.



Opelz G et al, Lancet; 365: 1570-1576.



What else can be done to reduce HLA sensitisation from 
blood transfusions?

• Washed red cells

• Leukodepleted red cells

• HLA-matched red cells
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Who to transfuse?
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Who to transfuse?

• Chronic anaemia

• Hb ≥ 7 g/dl

• Young

• Already sensitised

• Transplant candidate
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Who to transfuse?

• Chronic anaemia

• Hb < 7 g/dl, symptomatic

• Resistant to ESA

• Marrow disorders, e.g. MDS

• Underlying malignancy
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Who to transfuse?

• Actively bleeding

• Hb < 7 g/dl

• Haemoglobinopathies, e.g. sickle cell disease

• Elderly

• Not a transplant candidate
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Conclusions

• Blood transfusions carry a very small but definite risk of transfusion 
reactions and transmission of infection

• ESA therapy has unquestionably reduced transfusion need

• RBC transfusions increase the risk of HLA sensitisation, which in turn 
has a negative effect on transplantation outcomes

– Increased time on waiting list
– Increased rejection
– Worsened graft survival
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