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1 | INTRODUCTION

The Association for the Advancement of Blood and
Biotherapies (AABB) Clinical Transfusion Medicine Com-
mittee (CTMC) includes experts from various backgrounds
in clinical transfusion medicine (TM). This committee
conducts yearly assessments of significant developments
in TM for the AABB Board of Directors. Beginning in
2018, these assessments have been summarized and pub-
lished in the journal Transfusion, establishing an educa-
tional resource for practitioners in TM. What follows is a
synopsis of key advancements derived from publications
in calendar year 2024.

2 | MATERIALS AND METHODS
CTMC members selected notable English-language pub-
lications relevant to TM from calendar year 2024. While
all attempts were made to be comprehensive, our
approach was not a systematic review with structured
search methodology, nor did we formally evaluate evi-
dence certainty. Specialists (2-3 CTMC members per
topic) summarized key publications within their respec-
tive areas of interest, occasionally including contextual
references. Each summary underwent independent
review and editing by at least two CTMC members. The
first and senior authors compiled these summaries and
edited them for length and content to assemble the final
manuscript.

3 | BLOOD COMPONENT
THERAPY
3.1 | Key points

+ Active surveillance of transfusion-related acute lung
injury (TRALI) identified more cases than passive
surveillance.

+ Riboflavin and UV light-treated platelets failed to dem-
onstrate noninferiority when compared to conven-
tional apheresis platelets.

« Cold stored platelets (CSP) did not differ significantly
from conventional platelets in the primary safety out-
come of 24-h mortality in trauma patients.

3.2 | TRALI surveillance methods

A meta-analysis of 80 studies covering 176 million trans-
fusions found higher estimates of TRALI with active sur-
veillance compared to passive surveillance." Pooled
TRALI estimates among the active surveillance studies
were 0.17/10,000 (95% confidence intervals [CI]: 0.03-
0.43) s (RBCs), 0.31/10,000 (95%CI: 0.22-0.42) for plate-
lets, and 3.19/10,000 (95%CI: 0.09-10.66) for plasma.
Studies using passive surveillance estimates reported
TRALI rates an order of magnitude lower, 0.02-
0.10/10,000, depending on the component. Passive sur-
veillance methods underreport TRALI, but the benefits of
large-scale active surveillance must be weighed against
potential costs.

3.3 | Platelet trials

MiPLATE, a prospective, multicenter, randomized nonin-
feriority trial of riboflavin and UV-light treated apheresis
platelets (MIRASOL®, Terumo Blood and Cell Technolo-
gies, Lakewood, CO) versus conventional apheresis plate-
lets in plasma showed increased days with World Health
Organization (WHO) grade >2 bleeding in the
MIRASOL® arm (1.7 vs. 0.6 days in the conventional
arm, relative risk [RR] 2.79, 95% CI 1.67-4.67).> This
failed to meet the prespecified noninferiority margin of
1.6, and the trial was stopped for futility. Patients in the
MIRASOL® arm required more platelet transfusions
(RR =1.22, 95% CI 1.05-1.41) and had a greater risk of
platelet refractoriness.

CRISP-HS, a prospective, phase 2, randomized, open-
label trial evaluated CSP in 200 traumatically injured,
non-pregnant patients at risk of bleeding and requiring
large-volume transfusion.’ Participants were randomized
to receive either a single CSP unit stored up to 14 days or
usual care. The principal clinical outcome of 24-h
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mortality was seen in 6 patients in the CSP arm and
10 patients in the usual-care arm (difference —4.3%, 95%
CI —12.8% to 3.5%). Only 47 (48%) participants in the
usual-care arm received a platelet transfusion, at a
median of 56 min after the average CSP transfusion. The
possible prolonged storage time and safety of CSPs war-
rant further investigation; several trials are ongoing.

4 | INFECTIOUS DISEASES,

BLOOD DONOR SCREENING, AND

COLLECTIONS

41 | Key points

» The FDA licensed a new ribosomal RNA (rRNA) based
nucleic acid test (NAT) to screen whole blood dona-
tions for malaria parasites.

« The FDA issued a Draft Guidance with strategies to
mitigate the risk of transfusion-transmitted malaria
while minimizing unnecessary donor deferral.

+ NAT tests for malaria screening of donors are now
available outside the United States (US).

A test targeting rRNA and DNA for the major causa-
tive agents of malaria (Plasmodium falciparum, Plasmo-
dium knowlesi, Plasmodium malariae, Plasmodium ovale,
and Plasmodium vivax) is the first NAT licensed by the
FDA for screening whole blood donations.* The test is
highly sensitive (100% sensitivity at 3-5-fold the limit of
detection) and specific (100% with 95% CI 99.982%-
100%).* While pathogen reduction technology (PRT) is
considered effective for P. falciparum mitigation, it is not
yet available for RBC components. Current screening is
limited to the donor history questionnaire, which iden-
tifies donors with a history of malaria or those who have
visited or lived in malaria-endemic areas. This current
strategy defers 50,000 to 160,000 donors/year, but still
fails to capture all asymptomatically infected donors,
which has resulted in 13 transfusion-transmitted malaria
cases from 2000 to 2021.°

In January 2025, the FDA issued Draft Guidance to
indicate testing strategies for Plasmodium species; testing
each donation is not necessary.’® Blood establishments
may instead implement either:

« A selective testing strategy using an FDA-licensed
donor screening NAT for Plasmodium species to test
(1) donors who have had malaria (each donation) or
resided in (test once) or traveled to a malaria-endemic
country (all donations occurring within 1 year of
return), and (2) donations collected in US regions with
local, mosquito-borne malaria transmission; or

« PRT for platelet and plasma donations using an FDA-
approved device indicated for use against P. falciparum.

The FDA has not issued a final guidance.

Other recently developed tests include the new
Brazilian NAT PLUS HIV/HBV/HCV/Malaria (Bio-Man-
guinhos/Fiocruz) kit, which can detect Plasmodium spe-
cies in plasma samples and is sufficiently sensitive to
detect subpatent infections.” In addition, a second highly
sensitive and specific rRNA-based test for Plasmodium
species received a CE mark but has not been implemen-
ted for routine blood donor screening and is not available
in the United States.®

5 | PATIENT BLOOD

MANAGEMENT (PBM)

51 | Key points

« Iron deficiency anemia treatment with intravenous
(IV) iron compared to RBC transfusions improved
outcomes.

« Hemoglobin-based RBC transfusion thresholds were
evaluated in patients with acute neurologic injury.

5.2 | Iron deficiency anemia treatment

A propensity-matched retrospective cohort analysis of
surgical patients with iron deficiency anemia from the
TriNetX Research Network compared preoperative treat-
ment with IV iron (n = 77,179) or with RBC transfusions
(n =77,179).° Preoperative iron was associated with
lower postoperative mortality (RR, 0.63, 95% CI, 0.60-
0.66), lower postoperative morbidity (RR, 0.76, 95% CI,
0.75-0.78), higher hemoglobin concentration (10.1
+ 1.8 g/dL vs. 9.4 + 1.7 g/dL, p = .001), and fewer post-
operative RBC transfusions (RR, 0.30, 95% CI, 0.29-0.31).
The authors concluded that iron supplementation can
improve patient outcomes, reduce blood utilization, and
avoid the associated risks and costs of transfusion.

5.3 | RBC transfusion for acute
neurologic injury

Three multicenter RCTs—HEMOTION, TRAIN, and
SAHARA—evaluated liberal versus restrictive RBC trans-
fusion strategies in neurocritically ill adults.'"®'* These
studies varied in the hemoglobin thresholds defining lib-
eral and restrictive strategies, type of neurologic injury,
and primary neurologic outcome measure. In the
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HEMOTION trial, which included 722 patients with trau-
matic brain injury (TBI), a liberal transfusion strategy
(hemoglobin <10 g/dL) was compared with a restrictive
one (hemoglobin <7 g/dL)."° The liberal strategy did not
significantly reduce the risk of unfavorable neurologic
outcome at 6 months (overall RR, 0.93, 95% CI 0.83-
1.04). Similarly, the SAHARA trial, involving 725 patients
with aneurysmal subarachnoid hemorrhage (SAH),
found no significant difference between a liberal transfu-
sion strategy (hemoglobin <10 g/dL) versus a restrictive
one (hemoglobin <8 g/dL) on the risk of unfavorable
neurologic outcome at 12 months (risk ratio, 0.88; 95%
CI, 0.72-1.09; p = .22)."* However, the TRAIN trial,
which included 820 patients with several forms of acute
brain injury (59% with TBI, 23% with SAH, 18% with
intracerebral hemorrhage [ICH]), did identify a benefit to
the liberal transfusion strategy (hemoglobin <9 g/dL)
compared with a restrictive one (hemoglobin <7 g/dL)
on neurologic outcomes at 6 months (adjusted RR, 0.86
[95% CI, 0.79-0.94]; p =.002)."' Although two trials
showed no statistically significant difference, point esti-
mates favored liberal strategies in all three trials. A future
evidence synthesis could further inform transfusion strat-
egy decisions for this patient group, if feasible.

6 | HEMOSTASIS

6.1 | Key points

» Tranexamic acid (TXA) did not benefit patients under-
going liver resection, those with ICH, or those with
thrombocytopenia due to hematological malignancies.

+ Andexanet alfa was associated with reduced ICH
expansion but more thrombotic events than standard
care in Xa inhibitor-associated ICH.

6.2 | Tranexamic use in multiple clinical
settings

The HeLiX trial of 1245 participants with liver re-
section found no difference in RBC transfusion, intraopera-
tive blood loss, or total estimated blood loss over 7 days;
however, TXA was associated with more significant periop-
erative complications.”® In the STOP-MSU trial with
201 participants, TXA within 2 h of ICH symptom onset
did not reduce hematoma expansion compared with pla-
cebo.'* In TREATT with 616 participants, TXA (IV or oral)
did not reduce WHO grade €2 bleeding or mortality in
patients receiving chemotherapy or hematopoietic stem-cell
transplantation for hematological malignancies."

6.3 | Direct oral anticoagulant (DOAC)
reversal

In an RCT of 530 patients with acute factor Xa inhibitor-
associated ICH, andexanet alfa reduced ICH expansion
on imaging, but had more arterial thrombotic events
compared with standard of care.'® Although the control
group included non-standardized use of prothrombin
complex concentrate (PCC), there were similar 30-day
mortality and functional outcomes. Trials with standard-
ized use of PCC and longer-term clinical outcomes are
needed to compare andexanet alfa versus PCC."”

7 | IMMUNOHEMATOLOGY AND

GENOMICS

7.1 | Key points

« Nipocalimab treatment delayed or prevented fetal ane-
mia or intrauterine transfusions in pregnancies at high
risk for early-onset severe HDFN.

« Variant RHD and RHCE alleles drive diverse alloim-
munization rates in chronically transfused patients
with sickle cell disease (SCD).

« Cell free fetal DNA analysis accurately predicts fetal
RBC antigen status from 10 weeks' gestation.

« Blood donor sex, age, ABO group, and ethnicity influ-
ence anti-A and anti-B titers.

7.2 | Neonatal fc receptor blockade

UNITY was an international, open-label, phase 2 study of
nipocalimab for hemolytic disease of the fetus and new-
born (HDFN)."® Nipocalimab blocks the neonatal Fc
receptor, preventing transplacental IgG transfer. This
study enrolled pregnant women with prior severe fetal
anemia, stillbirth, or HDFN-related placental pathology
who had a critical anti-D or anti-K titer, carried a
D-positive or K-positive fetus, and had no current treat-
ment with intravenous immunoglobulin or plasmaphere-
sis. Participants received IV nipocalimab (30 or
45 mg/kg) from 14 to 35 weeks' gestation. Live births
occurred in 12 of 13 pregnancies with a median gesta-
tional age of 36 weeks and 4 days. Of the 12 live-born
infants, 1 required one exchange transfusion and one
simple transfusion, and 5 infants required only simple
transfusions. Maternal samples and cord blood showed
decreased alloantibody titers and IgG levels. Nipocalimab
shows early promise as an important treatment for
HDFN, though larger studies are needed.
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7.3 | RH genotypes and
alloimmunization

A multisite study evaluated RH genotypes and RBC
alloimmunization rates in 342 chronically transfused
patients with SCD."” Despite serologic prophylactic anti-
gen matching, RBC alloimmunization remained problem-
atic and varied across sites (range 5%-41%). Genotyping
using BeadChip arrays confirmed 33% with RHD and 57%
with RHCE variant alleles in this cohort. No difference in
anti-D, anti-C, or anti-E antibody formation was observed
between individuals with variant versus conventional anti-
gen expression. This study highlights the variability in
alloimmunization rates in a population for which prophy-
lactic Rh and K matching is widespread; a molecular
approach might be necessary to further reduce alloimmu-
nization rates in transfused SCD patients.

7.4 | Cell-free fetal DNA for RBC antigen
genotyping

A multicenter prospective study evaluated next-generation
sequencing-based quantitative cell-free fetal (cff) DNA for
fetal antigen genotyping in alloimmunized pregnancies at
120 US sites.”® The study included 156 pregnant patients
(15.4% Hispanic, 9% non-Hispanic Black, 65.4% non-
Hispanic White, 4.5% Asian, 1.3% more than one ethnicity,
and 4.5% unknown ethnicity) mean gestational age of
16.4 weeks (range 10-37 weeks). Cell-free fetal DNA anal-
ysis was performed as part of prenatal care and validated
with neonatal buccal swabs in a blinded laboratory. Con-
cordance between cff DNA and neonatal genotype was
determined for K, E, C, ¢, Fy?, and D antigens. The investi-
gators identified 145 instances in which the fetus was anti-
gen positive and 320 instances in which the fetus was
negative, with perfect concordance between prenatal cff
DNA and neonatal genotyping. Cell-free fetal DNA testing
is a promising technique for improved prenatal diagnosis
and management of HDFN.

7.5 | Risk of high titers in donors

A study analyzing 6 million blood donations from the
United Kingdom (UK) and Australia found significant
risk factors for high anti-A or anti-B titers (defined as
IgM titer >128 in this study, although high titer defini-
tions can vary).?' Female and group O donors were more
likely to have high titers, whereas group B donors had
the lowest proportion of high titer isoagglutinins. High
titer positivity decreased with increasing donor age.
Australian donors (37%) had higher rates of high titer
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versus the UK donors (9%). No obvious seasonal variation
in titers was observed in either country. In the UK,
donors identifying as Black, Asian, other, or mixed eth-
nicity were approximately twice as likely to have high
titers compared to White donors after controlling for
ABO group and sex. The authors conclude that age, sex,
and self-reported ethnic background are strong predictors
of high anti-A and anti-B titers.

8 | PEDIATRICS

8.1 | Key points

« RBC transfusions were not associated with higher risk
of necrotizing enterocolitis (NEC) during 72-h post-
transfusion periods in extremely low birth weight
infants (ELBW).

« Platelet transfusion in infants born extremely preterm
may be associated with an increased risk of death or
severe neurodevelopmental impairment (NDI) at
2 years' corrected age.

« Transfusion practices for preterm infants vary widely
across European neonatal intensive care units (NICUs).

« An international clinical practice guideline for RBC
transfusion thresholds in very preterm neonates rec-
ommends a restrictive RBC transfusion strategy.

8.2 | RBC transfusions and NEC

In a post-hoc secondary analysis of the Transfusion of
Prematures (TOP) RCT, 1690 ELBW infants were
included (mean [SD] gestational age, 26.0 [1.5] weeks;
899 infants [53.2%] were female).”* After categorizing
4947 hazard periods (72 hours after transfusion) and
5813 control periods, 133 NEC cases were identified.
Fifty-nine of these cases (44.4%) occurred during hazard
periods. Baseline and clinical characteristics of infants
with NEC during hazard periods did not differ from those
of infants with NEC during control periods. The adjusted
RR was 0.95 (95% CI, 0.68-1.32). The findings suggest
that, among ELBW infants with the hemoglobin ranges
occurring in the TOP trial, exposure to RBC transfusions
was not temporally associated with a higher risk of NEC
during 72-h posttransfusion periods.

8.3 | Platelet transfusion and death or
NDI in extremely preterm neonates

An observational cohort study and secondary analysis of the
Preterm Erythropoietin Neuroprotection Trial evaluated
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819 infants (429 [52.4%] male; mean [SD] gestational age,
25.5 [1.1] weeks), 245 (30%) who received at least one platelet
transfusion during initial hospitalization.”> The primary out-
come of death or severe NDI occurred in 46.5% (114 of 245)
of infants transfused with platelets and 13.9% (80 of 574) of
untransfused infants. After adjusting for propensity score,
gestational age at birth, and trial treatment group, death or
severe NDI was more common after platelet transfusion
(adjusted odds ratio 2.43, 95% CI, 1.24-4.76). Platelet transfu-
sion in extremely preterm infants may be associated with
increased risk of death or severe NDI at 2 years' corrected
age. The underlying mechanisms remain unknown.

8.4 | RBC transfusion in NICUs

An international prospective observational cohort study
across 64 NICUs in 22 European countries examined
RBC transfusion in 1143 preterm infants (<32 weeks' ges-
tation).** Overall RBC transfusion prevalence rate during
postnatal days 1-28 was 3.4 transfusion days per
100 admission days, with considerable variation across
countries, only partly explained by patient mix. By day
28, 36.5% (95% CI, 31.6%-41.5%) of infants had received
at least one transfusion. Most transfusions (82.8%) were
given based on defined hemoglobin thresholds. Pre-
transfusion hemoglobin levels per study threshold were
below the restrictive thresholds implemented in ETTNO
in 324 of 729 transfusions (44.4%) and TOP in 265 of
729 (36.4%).>° Conversely, they were between restric-
tive and liberal thresholds in 352 (48.3%) and 409 (56.1%)
of transfusions, respectively.

8.5 | Clinical practice guideline for RBC
transfusion in very preterm neonates

An international steering committee, parent representa-
tives, and stakeholder organization member panel pro-
vide a clinical practice guideline recommending
restrictive RBC transfusion strategy, with moderate cer-
tainty of evidence, for preterm neonates with less than
30 weeks' gestation.”” The group reviewed evidence from
a systematic review of 6 RCTs including 3483 participants
to compare high versus low hemoglobin-based thresh-
olds. The findings suggest lower hemoglobin thresholds
likely result in little to no difference in key short-term
and long-term outcomes. Consequently, the guideline
recommends a restrictive transfusion strategy, with spe-
cific hemoglobin thresholds based on postnatal age and
respiratory support requirements. For instance, during
postnatal weeks 1, 2, and 3 or more, the recommended
hemoglobin thresholds for neonates on respiratory

support are 11, 10, and 9 g/dL, respectively; for those on
minimal or no respiratory support, the thresholds are
10, 8.5, and 7 g/dL, respectively.

9 | APHERESIS

9.1 | Key points

« Therapeutic plasma exchanges (TPE) are the most per-
formed apheresis procedure in the US and worldwide.

« Therapeutic cellular collections are increasing along
with the demand for gene therapy and chimeric anti-
gen receptor T-cell (CAR-T) treatments.

« Hematopoietic stem cell collections in patients with
SCD present unique challenges.

« Extracorporeal photopheresis (ECP) remains a crucial
therapy for steroid-refractory graft-versus-host disease
(GVHD), though its role is evolving with the emer-
gence of new pharmacological treatments.

« In a retrospective, observational study, caplacizumab,
combined with immunosuppression, demonstrated
efficacy in the management of immune thrombotic
thrombocytopenic purpura (iTTP) without the need
for TPE.

9.2 | Contemporary apheresis practices
A survey of 22 US apheresis centers found that TPE was
the most common procedure, followed by hematopoietic
progenitor cell collections and RBC exchanges.”® CAR-
T-cell collections were a consistent area of growth. The
average nurse-to-patient ratio was 1.2, but the COVID-19
pandemic and increased cellular collections created staff-
ing challenges for many programs due to the need for
specialized staff.

Gene therapy treatments, particularly for SCD, have
further increased demand for cellular collections.” !
Sufficient mobilization of hematopoietic stem cells (HSC)
for patients with SCD is complicated by impaired bone
marrow microenvironment, myelosuppressive effect of
hydroxyurea (HU), and contraindication to granulocyte
colony-stimulating factor (G-CSF). Response to plerixafor
alone may be limited, necessitating multiple collection
days to achieve the desired CD34 yield. In some cases,
multiple stimulation/collection cycles, separated by at
least 2-4 weeks, are necessary. Past trials have shown
that HU discontinuation and pre-mobilization RBC
exchange (an additional apheresis need) are beneficial.**
Nevertheless, during gene therapy clinical trials, 5-10%
of participants could not be treated due to insufficient
HSC yields.*°
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9.3 | Evolving treatment of GVHD

ECP remains a treatment option for acute and chronic
GVHD following allogeneic HSC transplantation;* how-
ever, JAK inhibitors have changed treatment priorities.
For acute GVHD, ruxolitinib is now the preferred second-
line therapy for acute GVHD with ECP used in cases of
severe disease or in combination with ruxolitinib.*> For
chronic GVHD, ECP is still valuable in refractory cases,
particularly for steroid-sparing benefits, though newer
agents, like belumosudil and axatilimab, are expanding
treatment alternatives.>**>

9.4 | Caplacizumab without TPE in iTTP
A retrospective study compared 42 iTTP episodes treated
with caplacizumab and immunosuppression alone versus
standard therapy (TPE, corticosteroids, rituximab).*® There
were no significant differences in time to platelet count
normalization (median: 3 vs. 4 days), clinical response, or
iTTP-related mortality. The TPE-free approach reduced
hospital stays and intensive care unit admissions. Despite
these findings, certain patients did require subsequent
TPE, possibly due to concomitant disease such as infec-
tion. These findings suggest the potential for a paradigm
shift in iTTP management.

10 | HEMOGLOBINOPATHIES

10.1 | Key point

+ Autologous genetically modified hematopoietic stem
cell therapy, exa-cel, increased transfusion indepen-
dence in pB-thalassemia and reduced vaso-occlusive cri-
ses in SCD.

10.2 | Clinical trials with exagamglogene
autotemcel (exa-cel)

Two phase 3, single-group, open-label studies were
reported of exagamglogene autotemcel (exa-cel, Vertex
Pharmaceuticals Incorporated), a nonviral genetically
modified hematopoietic stem cell therapy that reactivates
fetal hemoglobin synthesis.””*® In a study of 44 patients
with SCD with recurrent severe vaso-occlusive crises,
29 of 30 patients with sufficient follow-up (97%) were free
from vaso-occlusive crises and all 30 (100%) did not
require hospitalizations for vaso-occlusive crises for at
least 12 consecutive months.>’ In a parallel study,
52 patients with transfusion-dependent p-thalassemia,
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transfusion independence occurred in 32 of 35 patients
(91%) with sufficient follow-up with a mean total hemo-
globin level of 13.1 g/dL.*®* Another FDA-approved gene
therapy approach, lovotibeglogene autotemcel (lovo-cel,
Bluebird Bio Inc.), employs a lentiviral vector-based sys-
tem to genetically modify autologous hematopoietic
stems, enabling the production of a modified hemoglobin
A (HbA™7?) in patients with SCD.*

11 | BIOTHERAPIES

11.1 | Key points

« CAR-T therapy, while highly effective, warrants vigi-
lance for oncogenic transformation risks.

« Lentiviral gene therapy may provide an alternative to
frequent Factor VIII infusions in hemophilia A.

« Significant advances occurred with CRISPR-based
interventions in hereditary angioedema, f-thalassemia,
and SCD.

« The FDA granted approval of the first tumor-infiltrating
lymphocyte (TIL) therapy.

11.2 | CAR T-cell therapy oncogenesis
Malignant T-cell transformation following CAR-T ther-
apy remains a rare but serious concern. A recent case
report describes a patient with multiple myeloma who
developed CD4+ T-cell lymphoma following B-cell matu-
ration antigen (BCMA )-directed CAR-T therapy.*’ Molec-
ular analysis revealed that the CAR vector had integrated
into the TP53 tumor suppressor gene, potentially driving
oncogenesis. While CAR-T therapies have demonstrated
high efficacy, this case underscores the need for long-
term genomic surveillance and improved vector design to
prevent insertional mutagenesis.

11.3 | Lentiviral gene therapy for
hemophilia a

A study evaluating lentiviral gene therapy for severe
hemophilia A demonstrated promising results.*’ Five
participants received autologous CD34+ HSCs trans-
duced with the CD68-ET3-LV lentiviral vector. Patients
who received transduction enhancers exhibited signifi-
cantly higher Factor VIII activity (median: 37.1 IU/dL)
compared with those without enhancers. All participants
remained free from spontaneous bleeding events over a
median follow-up of 14 months. These findings highlight
the potential of lentiviral-based HSC therapy as a durable
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treatment for hemophilia A, offering an alternative to fre-
quent Factor VIII infusions.

11.4 | CRISPR-Cas9-based therapy
The application of CRISPR-Cas9 gene editing in thera-
peutic settings has seen major advances:

1. Hereditary angioedema: In a phase 2 randomized trial,
NTLA-2002, an in vivo CRISPR-based therapy targeting
kallikrein B1 (KLKBI) significantly reduced angioe-
dema attacks.** A single dose resulted in a 75%-77%
decrease in attack frequency, with sustained kallikrein
suppression observed for up to 16 weeks, supporting
continued investigation in a larger phase 3 trial.

2. p-thalassemia: See “Hemoglobinopathies” section.

3. Sickle cell disease: See “Hemoglobinopathies” section.

11.5 | Regulatory developments for TIL
In February 2024, the FDA granted accelerated approval
to Lifileucel (Iovance Biotherapeutics), the first TIL
therapy for unresectable or metastatic melanoma®
based on a global, multicenter, multicohort, open-label,
single-arm phase 2 clinical trial.** The study included
89 patients with unresectable or metastatic melanoma
who had received at least one prior therapy. The objec-
tive response rate was 31.5% among 73 patients who
received the recommended TIL dosage (7.5-72 x 10°
viable cells).*®

12 | HEALTH CARE DISPARITIES

12.1 | Key points

+ Reduced access to mobile blood drives might underlie
disparities in blood donation.

« Innovative strategies should be considered to address
blood deserts.

12.2 | Mobile blood collection disparities

Comparison of census data to mobile blood collection
sites in Maricopa County, Arizona showed lower rates of
blood collections in neighborhoods with a higher propor-
tion of Hispanic/Latino residents (OR = 0.88, 95% CI
0.83-0.92, p < .001).*® Easier access to blood donation
locations may increase donations, improving the overall
blood supply and donor diversity.*’

12.3 | Strategies for blood deserts

A panel of international experts defined a blood desert as
a “geographical region where essential clinical demand for
blood components cannot be met in a timely and afford-
able manner, in at least 75% of cases” where transfusion is
needed.”® White papers on three potential strategies, civil-
ian walking blood banks, intraoperative autotransfusion,
and drone-based blood delivery highlight opportunities
and challenges in addressing the urgent need for blood in
these regions.
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