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TRANSFUSION REMAINS BEST COURSE FOR
SICKLE CELL DISEASE

Sickle cell disease is an inherited red blood cell disorder. Healthy red blood cells are round, and they move through small blood vessels to carry oxygen
to all parts of the body. In sickle cell disease, the red blood cells become hard and sticky and look like a C-shaped farm tool called a “sickle.” The sickle
cells die early, which causes a constant shortage of red blood cells. Also, when they travel through small blood vessels, they get stuck and clog the blood
flow. This can cause pain and other serious problems.

A

lthough most common in tropical regions, population migration has meant that sickle cell disease (SCD) is now one of
the most prevalent genetic diseases worldwide. The issues and
challenges faced by physicians and patients were discussed recently
by an international group of experts representing four key regions:
the USA, Europe, Latin America, and the Middle East/Africa.

Conclusive evidence to support the use of transfusion therapy for the
prevention of stroke has resulted in key changes to patient management in all regions, and increasing numbers of patients are benefiting
from this approach. However, it is apparent that transfusion therapy
is still under-utilized, largely due to concerns over iron overload,
alloimmunization, limited blood supplies, and, sometimes,
parental refusal. Once transfused, assessment and

Nigeria has the highest prevalence of sickle cell anemia
at birth. Twenty-four percent of the population are
carriers and the prevalence of sickle cell anemia at birth
is 20 per 1,000 population.

“Evidence
suggests
more
patients
could benefit
from regular
transfusion therapy.”
management of body iron levels can be poor, particularly in patients
who are intermittently transfused. Compliance with chelation therapy
regimens is a significant challenge, but new therapeutic options are
likely to overcome some of the current barriers.
In another study to gain an insight into current transfusion and chelation practice in patients with SCD, Researchers at Children's Hospital
& Research Center (Oakland, California) conducted a survey of international experts. The findings demonstrate that general utilization
of transfusion therapy is low, the primary barrier to treatment being
concerns over resultant iron overload and a subsequent need for iron
chelation therapy. Where patients were transfused, many physicians
indicated that a high proportion of patients had hemosiderosis. As
evidence suggests more patients with SCD could benefit from regular
transfusion therapy, it is apparent that greater awareness of the need
to monitor and treat iron overload in transfused patients is required.

RED CROSS ASKS
BLACKS TO GIVE MORE
BLOOD FOR SICKLE
CELL PATIENTS

T

he American Red Cross has a program to encourage
more black people to donate blood to help treat sickle
cell disease (SCD).

Since SCD is prevalent in blacks and up to 80,000 black
people in the United States suffer from it, the Red Cross has
developed a program to encourage donors -- specifically blacks
-- to give blood for SCD patients.
SCD distorts the shape of blood cells and causes a multitude
of problems. The symptoms of SCD are painful, dangerous
and sometimes lead to death. The most effective treatment to
prevent symptoms is frequent blood transfusions.
Blood transfusions are most beneficial when the blood transfused is the closest match possible to that of the recipient.
Blood type is a genetic factor like skin color, hair color, eye
color. The closest match is when blood is transfused between
people of the same ethnic group.
Blood specifically donated for SCD patients will be marked
by the Red Cross, and if it can't be used for a SCD patient, the
unit will be made available for general transfusion.

Vichinsky CE, Ohene-Frempong K, Thein RC, Lopes de Castro Lobo C, Inati A,
Thompson AA, Smith-Whitley OF, Kwiatkowski JL, Swerdlow PS, Porter JB,
Marks PW. Transfusion and chelation practices in Sickle Cell Disease: a regional
perspective. Pediatr Hematol Oncol. 2010 [Ahead of print].
Vichinsky EP, Ohene-Frempong K. Approaches to transfusion therapy and iron
overload in patients with Sickle Cell Disease: results of an international survey.
Pediatr Hematol Oncol. 2010. [Ahead of print].

SICKLE CELL DISEASE AT A GLANCE

70,000 to 100,000 Americans have Sickle Cell Disease
1 out of every 500 African Americans is born with Sickle
Cell Disease

1 out of every 36,000 Hispanic Americans is born with
Sickle Cell Disease

1 in 12 African Americans has sickle cell trait

Born with Sickle Cell anemia, Elise (left) relies
on the support of generous blood donors and
her family to help her get through her monthly
blood transfusions.
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TRALI IN ICU PATIENTS WITH GASTROINTESTINAL BLEED

T

ransfusion of blood components is common in patients admitted to the intensive care unit (ICU) for gastrointestinal (GI) bleeding,
yet the incidence and risk factors for development of transfusion-related acute lung injury (TRALI) in these patients are unknown.

Patients admitted to a medical ICU for GI bleeding (n = 225) were analyzed for patient- and transfusion-specific risk factors
for development of TRALI.
University of Colorado Denver researchers found that the incidence of TRALI was 15% in transfused patients (n = 150)
[95% confidence interval (CI), 10-21%], and accounted for 76% (22/29) of all acute lung injury (ALI) cases. Transfused
patients with end-stage liver disease (ESLD) (n = 72) developed TRALI more frequently than those without ESLD
(29% versus 1%, p < 0.01). Fresh frozen plasma (FFP) was temporally associated with TRALI in 86% of cases.
Transfusion-specific risk factors for development of TRALI included number of transfused units of FFP and
nonleukoreduced red blood cells. Patient-specific risk factors included Model for End-Stage Liver Disease
(MELD) score, admission serum albumin level, and presence of ALI risk factors.
The researchers concluded that since TRALI is common in critically ill ESLD patients with
gastrointestinal bleeding, nonleukoreduced red blood cells and FFP are significant transfusionspecific risk factors and their use should be re-evaluated in bleeding patients with ESLD.
Benson AB, Austin GL, Berg M, McFann KK, Thomas S, Ramirez G, Rosen H, Silliman CC, Moss M. Transfusionrelated acute lung injury in ICU patients admitted with gastrointestinal bleeding. Intensive Care Med. 2010 [Ahead of print].

STUDY EXAMINES TACO INCIDENCE
AND RISK FACTORS AMONG
ICU PATIENTS

T

ransfusion-associated circulatory overload (TACO) is a complication of blood transfusion.
Since investigations identifying risk factors for TACO in critically ill patients are lacking,
researchers from the Mayo Clinic, the Guang An Men Hospital, China Academy of Chinese
Medical Science, and The Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica,
Serbia performed a 2-year prospective cohort study of consecutive patients receiving blood product
transfusion in the medical intensive care unit (ICU) of the tertiary care institution.
Patients were followed for development of transfusion-related complications. TACO was defined as acute hydrostatic
pulmonary edema occurring within 6 hours of transfusion. In a nested case-control design, transfusion characteristics
were compared between cases (TACO) and controls after matching by age, sex, and ICU admission diagnostic category.
In a secondary analysis, patient characteristics before transfusion were compared between cases (TACO) and randomly
selected controls.
The study found 51 of 901 (6%) transfused patients developed TACO. Compared with matched controls, TACO cases had a more
positive fluid balance (1.4 L vs. 0.8 L, p = 0.003), larger amount of plasma transfused (0.4 L vs. 0.07 L, p = 0.007), and faster rate of
blood component transfusion (225 mL/hr vs. 168 mL/hr, p = 0.031). In a secondary analysis comparing TACO cases and random controls,
left ventricular dysfunction before transfusion (odds ratio [OR], 8.23; 95% confidence interval [CI], 3.36-21.97) and plasma ordered for
the reversal of anticoagulant (OR, 4.31; 95% CI, 1.45-14.30) were significantly related to the development of TACO.
The researchers identified the volume of transfused plasma and the rate of transfusion as transfusion-specific risk factors for TACO. They
also found that left ventricular dysfunction and fresh-frozen plasma ordered for the reversal of anticoagulant were strong predictors of
TACO before the onset of transfusion.

Li G, Rachmale S, Kojicic M, Shahjehan K, Malinchoc M, Kor DJ, Gajic O. Incidence and transfusion risk factors for transfusion-associated
circulatory overload among medical intensive care unit patients. Transfusion. 2010 [Ahead of print].

DING ANALYZED

TRALI PATHOPHYSIOLOGY
SUMMARIZED

I

n this review, University of California, San Francisco
researchers summarize the recent experimental and clinical
literature on the pathogenesis of transfusion-related acute
lung injury (TRALI).
In both experimental and clinical TRALI, an immune priming
step is generally necessary to produce lung injury. Experimental
studies have used mainly lipopolysaccharide (LPS) as the priming step, whereas in clinical TRALI the specific priming events
are currently being defined and include recent surgery and
active infections. Experimental studies have modeled TRALI by
using major histocompatibility complex antibodies, neutrophil
antibodies, and also bioactive lipids isolated from stored human blood. A common theme among the experimental TRALI
models is the central importance of neutrophils in mediating the
early immune response and lung vascular injury. New work has
focused on the interplay between neutrophils and platelets in
the lung microcirculation. Finally, plasma mitigation strategies
implemented in several countries are showing early promise in
decreasing the incidence of TRALI from high plasma volume
blood products.
TRALI requires an immune priming step followed by transfusion of a blood product with either leukocyte allo-antibodies or
biological response modifiers. TRALI invokes an acute immune
response dominated by neutrophils interacting with platelets
and the lung endothelium.

Looney MR, Gilliss BM, Matthay MA. Pathophysiology of transfusion-related
acute lung injury. Curr Opin Hematol. 2010 [Ahead of print].

Leukocyte.
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RED BLOOD CELL PROTEOMICS REVIEWED

Erythrocyte in capillary.

D

utch researchers found that a PubMed query
using the word "erythrocyte" resulted in
198,013 scientific articles of which 162 are
red blood cell proteomics studies, indicating that
this new technique has been only recently applied to
the red blood cell and related fields.
Standard and comparative proteomics have been
widely used to study different blood components.
A growing body of proteomics literature has since
developed, which deals with the characterization
of red blood cells in health and disease. The possibility offered by proteomics to obtain a global
snapshot of the whole red blood cell protein makeup, has provided unique insights to many fields
including transfusion medicine, anemia studies,
intra-red blood cell parasite biology and translational research.
The researchers found that, a full red blood cell
understanding will ultimately require, in addition
to proteomics, lipidomics, glycomics, and study
of post-translational modifications. In this review,
they discuss the methodology and limitations of
proteomics, the contribution it made to the understanding of the erythrocyte and the advances in red
blood cell-related fields brought about by comparative proteomics.
Pasini EM, Mann M, Thomas AW. Red blood cell proteomics.
Transfus Clin Biol. 2010 [Ahead of print].

PROTEOMICS AT A GLANCE
Proteomics is the large-scale study of
proteins, particularly their structures
and functions.
The term "proteomics" was first coined in
1997. The word "proteome" is a blend of
"protein" and "genome". After genomics,
proteomics is considered the next step in
the study of biological systems.
There are many approaches to attempting
to characterize the human proteome,
which is estimated to exceed 100,000
unique forms, 25,000 genes plus posttranslational modifications.
Proteomic technologies will play an important role in drug discovery, diagnostics and
molecular medicine because it is the link
between genes, proteins and disease.
Current research is looking at protein
families linked to diseases including
cancer, diabetes and heart disease.

SCIENTISTS INVESTIGATE
PLASMA PROTEOME
RESPONSE TO SEVERE
BURN INJURIES

A

burn injury represents one of the most severe forms of
human trauma and is responsible for significant mortality
worldwide. In this article, scientists from the Biological Sciences Division and Environmental Molecular Sciences
Laboratory, Stanford University, the University of Texas. the
University of Florida, Massachusetts General Hospital, and
Shriners Burn Hospitals present the first quantitative proteomics
investigation of the blood plasma proteome response to severe
burn injury by comparing the plasma protein concentrations of
10 healthy control subjects with those of 15 severe burn patients
at two time-points following the injury.
The overall analytical strategy for this work integrated immunoaffinity depletion of the 12 most abundant plasma proteins
with cysteinyl-peptide enrichment-based fractionation prior to
LC-MS analyses of individual patient samples. Incorporation of
an (18)O-labeled "universal" reference among the sample sets
enabled precise relative quantification across the samples. In
total, 313 plasma proteins confidently identified were with two
or more unique peptides quantified.
Following statistical analysis, 110 proteins exhibited significant
abundance changes in response to the burn injury. The observed
changes in protein concentrations suggest significant inflammatory and hypermetabolic response to the injury, which is
supported by the fact that many of the identified proteins are
associated with acute phase response signaling, the complement
system, and coagulation system pathways.
The regulation of approximately 35 proteins observed in this
study was in agreement with previous results reported for inflammatory or burn response, but approximately 50 potentially
novel proteins previously not known to be associated with burn
response or inflammation were also found. Elucidating proteins
involved in the response to severe burn injury may reveal novel
targets for therapeutic interventions as well as potential
predictive biomarkers for patient outcomes such as multiple
organ failure.

Qian WJ, Petritis BO, Kaushal A, Finnerty CC, Jeschke MG, Monroe ME,
Moore RJ, Schepmoes AA, Xiao W, Moldawer LL, Davis RW, Tompkins
RG, Herndon DN, Camp DG, Smith RD. Plasma proteome response to severe
burn injury revealed by (18)O-labeled "Universal" reference-based quantitative
proteomics. J Proteome Res. 2010. [Ahead of print].
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RESEARCHERS LOOK AT THE IMPACT OF PLATELET
TRANSFUSION IN MASSIVELY TRANSFUSED
TRAUMA PATIENTS

U

niversity of Southern California Medical Center researchers evaluated the impact of platelet transfusion in trauma
patients undergoing a massive transfusion (MT).

The Institutional Trauma Registry and Blood Bank Database at a
Level I trauma center was used to identify all patients requiring an
MT (10 packed red blood cells [PRBC] within 24 hours of admission). Mortality was evaluated according to four apheresis platelet
(aPLT):PRBC ratios: Low ratio (<1:18), medium ratio (1:18 and
<1:12), high ratio (1:12 and <1:6), and highest ratio (1:6).
Of 32,289 trauma patients, a total of 657 (2.0%) required an MT. At
24 hours, 171 patients (26.0%) received a low ratio, 77 (11.7%) a
medium ratio, 249 (37.9%) a high ratio, and 160 (24.4%) the highest ratio of aPLT:PRBC. After correcting for differences between
groups, the mortality at 24 hours increased in a stepwise fashion
with decreasing aPLT:PRBC ratio. Using the highest ratio group as
a reference, the adjusted relative risk of death was 1.67 (adjusted

p = 0.054) for the high ratio group, 2.28 (adjusted p = 0.013) for
the medium ratio group, and 5.51 (adjusted p < 0.001) for the low
ratio group. A similar stepwise increase in mortality with decreasing
platelet ratio was observed at 12 hours after admission and for overall survival to discharge. After stepwise logistic regression, a high
aPLT:PRBC ratio (adjusted p < 0.001) was independently associated
with improved survival at 24 hours.
For injured patients requiring a massive transfusion, as the apheresis platelet-to-red cell ratio increased, a stepwise improvement in
survival was seen. The researchers concluded that the prospective
evaluation of the role of platelet transfusion in massively transfused
patients is warranted.
Inaba K, Lustenberger T, Rhee P, Holcomb JB, Blackbourne LH, Shulman I,
Nelson J, Talving P, Demetriades D. The impact of platelet transfusion in massively
transfused trauma patients. J Am Coll Surg. 2010 [Ahead of print].

WHAT IS THE RISK OF HEMOLYTIC TRANSFUSION
REACTIONS FOLLOWING EMERGENCY RELEASE
RBC TRANSFUSION?

G

roup O RBCs are typically issued for urgent transfusions to
avoid ABO-incompatible hemolytic transfusion reactions
(HTRs). Identification of other clinically significant alloantibodies requires an antibody detection test, and emergency release (ER)
of RBCs before its completion carries a risk of non-ABO alloantibodymediated HTRs.
Beth Israel Deaconess Medical Center researchers performed a retrospective review of 1,002 ER RBC transfusions involving 265 ER episodes
(262 recipients) in a tertiary medical center, 2006-2008, to determine the
risk of non-ABO alloantibody-mediated HTRs.
A positive antibody detection test was found in 29 (10.9%) of 265 ER
episodes, with clinically significant alloantibodies in 17 (6.4%) of 265
ER episodes. Fifteen antigen-incompatible RBC units were transfused to
7 recipients with clinically significant alloantibodies; 1 transfusion was
followed by an HTR.
The study concluded that transfusing ER RBCs before completion of
routine blood bank testing carries a low risk of non-ABO alloantibodymediated HTRs (1/265 [0.4% ER episodes]) and receipt of antigenincompatible RBCs (7/265 [2.6% ER episodes]).

Goodell PP, Uhl L, Mohammed M, Powers AA. Risk of hemolytic transfusion reactions
following emergency-release RBC transfusion. Am J Clin Pathol. 2010 134(2):202-6.
Red blood cells and platelets.

MULTICENTER STUDY VALIDATES A SIMPLIFIED SCORE
TO PREDICT MASSIVE TRANSFUSION IN TRAUMA

S

everal studies have described predictive models to identify
trauma patients who require massive transfusion (MT). Early
identification of lethal exsanguination may improve survival
in this patient population. The purpose of this study was to validate
a simplified score to predict MT at multiple Level I trauma centers.
All adult trauma patients treated at three Level I trauma
centers from July 2006 to June 2007 who:
(1) were transported directly from the scene,
(2) were trauma activations, and
(3) received any blood transfusions during admission were included.
An assessment of Blood Consumption (ABC) score was developed
using the same inclusion criteria for patients admitted to a single
trauma center (Vanderbilt University Medical Center [VUMC]-1)
between July 2005 and June 2006. The ABC score calculated by
assigning a value (0 or 1) to each of the four Wdsparameters: penetrating mechanism, positive focused assessment with sonography
for trauma for fluid, arrival blood pressure <90 mm Hg, and arrival
pulse >120 bpm. A score of 2 was used as "positive" to predict MT.
Area under receiver-operating characteristic curve was calculated to
compare the predictive ability of the score at each institution.
There were 586 patients in the developmental population (VUMC1), 513 patients at trauma center 1 (VUMC-2), 372 at trauma center
2 Parkland Memorial Hospital (PMH), and 133 at trauma center 3
(Johns Hopkins Hospital). MT rate was similar among the centers:
14% to 15%. Sensitivity and specificity for the ABC score predicting MT ranged from 75% to 90% and 67% to 88%, respectively.
Correctly classified patients and area under receiver-operating
characteristic curve, however, were 84% to 87% and 0.83 to
0.90, respectively.

This study concluded that the ABC score is a valid instrument to
predict MT early in the patient's care and across various demographically diverse trauma centers. Future research should focus
on this score's ability to prospectively identify patients who will
receive MT.
Cotton BA, Dossett LA, Haut ER, Shafi S, Nunez TC, Au BK, Zaydfudim V,
Johnston M, Arbogast P, Young PP. Multicenter validation of a simplified score to
predict massive transfusion in trauma. J Trauma. 2010 69 Suppl 1:S33-9.

THERAPEUTIC PLASMA EXCHANGE MAY BE A POTENTIAL
STRATEGY FOR PATIENTS WITH ADVANCED HEART FAILURE

P

revious reports have emphasized the importance of humoral
immunity in heart failure in humans, primarily determined by
the presence of circulating antibodies. However, there is little
or no information about the frequency of anticardiac antibodies present in failing human myocardium.
Researchers from the Methodist Hospital in Houston, Texas,
analyzed clinical data and myocardial tissue samples to determine
the role of humoral immunity in patients with chronic heart failure
(CHF) in different settings. They found anticardiac antibodies to be
present in failing hearts, but not in normal control hearts. They also
found that the level of expression of these anticardiac antibodies

changed with the severity of the disease state; and in patients with
acute heart failure, they saw selective activation of B cells. The treatment of CHF patients with therapeutic plasma exchange, a strategy
that removes circulating antibodies, also resulted in a reduction in
anticardiac antibody deposition and improvements in cardiac function.
The researchers concluded that these data collectively suggest a role
of humoral immunity in the progression of heart failure.
Torre-Amione G, Orrego CM, Khalil N, Kottner-Assad C, Leveque C, Celis R, Youker KA,
Estep JD. Therapeutic plasma exchange a potential strategy for patients with advanced
heart failure. J Clin Apher. 2010. [Ahead of print].
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NOVEL CLEARANCE MECHANISMS OF PLATELETS
EXPLORED

B

lood platelets are involved in primary and secondary
hemostasis and thus maintain the integrity of the vasculature. They circulate with an average lifespan of 5-9 days
in humans. Thus, the body must generate and clear platelets daily
to maintain normal physiological blood platelet counts. Known
platelet clearance mechanisms include antibody-mediated clearance by spleen macrophages, as in immune thrombocytopenia,
and platelet consumption due to massive blood loss.
New concepts in the clearance mechanisms of platelets have
recently emerged. New evidence shows that platelets desialyted
due to chilling or sepsis are cleared in the liver by macrophages,
that is Kupffer cells, as well as hepatocytes, through lectin-mediated recognition of platelet glycans. On the contrary, plateletassociated antibodies normalize the clearance of platelets in a
mouse model for Wiskott-Aldrich syndrome.
In this review, researchers from Brigham and Women's Hospital
and Harvard Medical School summarize the latest findings in
platelet clearance mechanisms with a focus on lectin-mediated
recognition of platelet glycans. Transfusion medicine and
treatments of hematopoietic disorders associated with severe
thrombocytopenia may benefit from a better understanding of
these mechanisms.
Grozovsky R, Hoffmeister KM, Falet H. Novel clearance mechanisms of
platelets. Curr Opin Hematol. 2010 [Ahead of print].

Blood platelet.

IS ALLOGENEIC RED-BLOOD CELL TRANSFUSION
ASSOCIATED WITH SURGEON CASE-VOLUME?

S

urgeon case-volume predicts a variety of patient outcomes.
In this article, Johns Hopkins University School of Medicine
researchers hypothesize that surgeon case-volume predicts
RBC transfusion across different surgical procedures.
They performed a cohort study of 372,670 in-patient surgical cases
in the 52 non-federal hospitals in Maryland between 2004 and
2005. The main outcome measure was relative risk of receiving
a transfusion.
Overall, 13.9% of patients received a transfusion. Patients seen by
the highest case-volume surgeons (>161 cases/y) were more likely
to receive a transfusion (16% versus 11%, P < 0.01) compared with
middle case-volume surgeons (89-161 cases/y). After adjusting for

confounders. Patients of the highest case-volume surgeons were
still at increased risk of transfusion [relative risk (RR) 1.10, 1.071.14]. This result was true across many surgery types.
The study concluded that surgeon case-volume is independently
associated with the likelihood of RBC transfusion across a broad
range of surgical procedures. Future efforts should be directed
towards studying and standardization of transfusion practices.
Pham JC, Haut ER, Catlett CL, Berenholtz SM Association of allogeneic redblood cell transfusion with surgeon case volume. J Surg Res. 2010. [Ahead of print].

CDC STUDY EXAMINES CJD AND vCJD IN THE
UNITED STATES

P

rion diseases are a family of rare, progressive, neurodegenerative disorders that affect humans
and animals. The most common form of human prion disease, Creutzfeldt-Jakob disease (CJD),
occurs worldwide. Variant CJD (vCJD), a recently emerged human prion disease, is a zoonotic
foodborne disorder that occurs almost exclusively in countries with outbreaks of bovine spongiform
encephalopathy. This Centers for Disease Control and Prevention (CDC) study describes the occurrence and epidemiology of CJD and vCJD in the United States.
Analysis of CJD and vCJD deaths using death certificates of US residents for 1979-2006,
and those identified through other surveillance mechanisms during 1996-2008. Since CJD
is invariably fatal and illness duration is usually less than one year, the CJD incidence is
estimated as the death rate. During1979 through 2006, an estimated 6,917 deaths with
CJD as a cause of death were reported in the United States, an annual average of
approximately 247 deaths (range 172-304 deaths). The average annual age-adjusted incidence
for CJD was 0.97 per 1,000,000 persons. Most (61.8%) of the CJD deaths occurred among persons
> or = 65 years of age for an average annual incidence of 4.8 per 1,000,000 persons
in this population. Most deaths were among whites(94.6%); the age-adjusted incidence
for whites was 2.7 times higher than that for blacks (1.04 and 0.40, respectively).
Three patients who died since 2004 were reported with vCJD; epidemiologic
evidence indicated that their infection was acquired outside of the
United States.
Surveillance continues to show an annual CJD incidence
rate of about 1 case per 1,000,000 persons and marked
differences in CJD rates by age and race in the United States.
Ongoing surveillance remains important for monitoring the stability
of the CJD incidence rates, and detecting occurrences of vCJD
and possibly other novel prion diseases in the United States.
Holman RC, Belay ED, Christensen KY, Maddox RA, Minino AM, Folkema AM, Haberling DL,
Hammett TA, Kochanek KD, Sejvar JJ, Schonberger LB. Human prion diseases in the United States.
PLOS One. 2010 1;5(1):e8521.

prion

STUDY FINDS THE EXPRESSION OF CELLULAR PRION
PROTEIN IS UNDERESTIMATED ON HUMAN RED
BLOOD CELLS

T

he recent transmissions of variant Creutzfeldt-Jakob disease
by blood transfusion emphasize the need for the development
of prion screening tests. The detection of prions in blood is
complicated by the presence of poorly characterized cellular prion
protein (PrP(C) ) in both plasma and blood cells. According to
published studies, most of PrP(C) in blood cells resides in platelets
(PLTs) and white blood cells.
To clarify conflicting reports about the quantity of PrP(C) associated with human red blood cells (RBCs), quantitative flow cytometry, Western blot (WB), and enzyme-linked immunosorbent assay
(ELISA) were used to measure protein levels in healthy donors.
In this study, researchers found RBCs expressed 290 ± 140 molecules of PrP(C) per cell, assuming equimolar binding of monoclonal antibody (MoAb) 6H4 to PrP(C) . Binding of alternate PrP(C)
MoAbs, FH11 and 3F4, was substantially lower. WB estimated the

level of PrP(C) per cell on RBCs to be just four times lower than
in PLTs. A similar level of PrP(C) was detected using ELISA. The
weak binding of commonly used MoAb 3F4 was not caused by
PrP(C) conformation, truncation, or glycosylation, suggesting a
covalent modification, likely glycation, of the 3F4 epitope.
Taken together, human RBCs express low but significant amounts of
PrP(C) /cell, which makes them, due to high RBC numbers, major
contributors to the pool of cell-associated PrP(C) in blood. Previous
reports utilizing MoAb 3F4 may have underestimated the amount
of PrP(C) in RBCs. Likewise, screening tests for the presence of
the abnormal prion protein in blood may be difficult if the abnormal
protein is modified similar to RBC PrP(C).
Panigaj M, Brouckova A, Glierova H, Dvorakova E, Simak J, Vostal JG,
Holada K. Underestimation of the expression of cellular prion protein on human
red blood cells. Transfusion. 2010. [Ahead of print].

RED CROSS OFFERS
UNIQUE, CREATIVE
CONTINUING EDUCATION
SELF-STUDY PROGRAMS

T

he American Red Cross Blood Services is pleased to announce
SUCCESS, an online educational resource available exclusively
to Red Cross hospital customers. Developed by experts, this site
offers you access to courses in the fields of immunohematology, blood
banking and transfusion medicine at success.redcross.org.
Through SUCCESS, you enjoy easy no-cost access to courses developed
by nationally- and internationally-recognized transfusion medicine physicians and blood banking experts.
SUCCESS courses are self-study, online courses available from any
computer with internet access which offer the opportunity to earn Continuing Education Unit (CEU) credits, recognized for recertification and
licensure for laboratory professionals, or AMA PRA Category 1 credits
for physician Continuing Medical Education (CME) requirements.
The Red Cross is excited to offer this online resource to you, our valued
hospital partners, as we work toward better patient outcomes by sharing
expertise.

PUBLICATIONS CORNER
American Red Cross scientists and physicians invite you to explore
some of their recent publications:

AMERICAN SOCIETY FOR
APHERESIS UPDATES
GUIDELINES ON THE
USE OF THERAPEUTIC
APHERESIS

T

he American Society for Apheresis (ASFA) Apheresis Applications Committee is charged with a review and categorization of indications for therapeutic apheresis. Beginning
with the 2007 ASFA Special Issue (fourth edition), the subcommittee has incorporated systematic review and evidence-based
approach in the grading and categorization of indications.
The Fifth ASFA Special Issue has further improved the process
of using evidence-based medicine in the recommendations by
refining the category definitions and by adding a grade of recommendation based on the widely accepted GRADE system. The
concept of a fact sheet was introduced in the Fourth edition and is
only slightly modified in this current edition. The fact sheet succinctly summarizes the evidence for the use of therapeutic apheresis. The article consists of 59 fact sheets devoted to each disease
entity currently categorized by ASFA as category I through III.
Category IV indications are also listed.

Szczepiorkowski ZM, Winters JL, Bandarenko N, Kim HC, Linenberger
ML, Marques MB, Sarode R, Schwartz J, Weinstein R, Shaz BH; Apheresis
Applications Committee of the American Society for Apheresis. Guidelines on the
use of therapeutic apheresis in clinical practice--evidence-based approach from the
Apheresis Applications Committee of the American Society for Apheresis. J Clin
Apher. 2010; 25:83-177.

RESOURCES
A Compendium of Transfusion
Practice Guidelines

The Duffy blood group system: a review. Meny GM. Immunohematology. 2010;26:51-6.
A critical review of published methods for analysis of red cell antigen-antibody reactions
by flow cytometry, and approaches for resolving problems with red cell agglutination.
Arndt PA, Garratty G. Transfus Med Rev. 2010 24:172-94.
Establishing an equitable group O D- red blood cell inventory in hospitals. Newman B.
Transfusion. 2010 50:2283-4.
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A Compendium of Practice Guidelines
for Transfusion is an essential resource-112 pages of vital information aligned to
the new AABB Circular of Information.
Copies are available through your Red
Cross representative.

2011 Blood Product & Donor Eligibility
Dating Calendar is popular with hospitals,
clinicians and others to determine the age of
blood units at a glance. Blood donor eligibility
dates, the Julian date for quick reference to the
ISBT expiration date, and the 21 day red cell
date with 35, 42, 56, and 112 dates are also
incorporated. Ask your Red Cross
representative for a copy.
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