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As cannabis use continues to rise, particularly involving tetrahydrocannabinol 
(THC) and cannabidiol (CBD), new concerns are emerging in transfusion medicine. 
Legalization in many U.S. states has significantly increased both recreational and 
medical cannabinoid use. Research suggests that cannabinoids may alter blood 
function, posing potential risks for transfusion-dependent patients with sickle cell 
disease (SCD) and cancer. These patients are frequently prescribed cannabinoids 
for pain and often receive blood transfusions, raising concerns about additional 
risk from exposure to cannabinoids present in transfused products. Despite 
improvements in donor screening for infectious diseases, no protocols exist to 
detect cannabinoid use in blood donors. This represents a critical gap in transfusion 
safety. 
THC may contribute to red cell hemolysis, enhance platelet aggregation, and 
increase thrombotic risk, while CBD may inhibit platelet function and disrupt 
coagulation. These pharmacologic effects may compromise transfusion safety in 
high-risk groups. Although the long-term impact of cannabinoid exposure in 
transfusion medicine remains unknown, evidence supports the need for immediate 
investigation. With no existing guidance from the Food and Drug Administration 
(FDA), interdisciplinary collaboration is essential to assess risks and develop 
appropriate screening measures to ensure blood product safety. 
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Introduction 
Blood transfusion is fundamental to modern 
healthcare, supporting the treatment of 
anemia, hematologic disorders, trauma, and 
malignancies. The effectiveness of transfusion 
medicine relies on rigorous donor screening, 
comprehensive infectious disease testing, and 
meticulous blood product handling.1 These 
measures have significantly enhanced patient 
outcomes; however, emerging challenges, 
particularly the increasing prevalence of 
cannabinoid use, are raising concerns about 
blood product safety at both national and state 
levels.2,3,4 Historically, cannabis was restricted 
due to its classification as a Schedule I sub-
stance;5 however, legislative shifts have led to 
increasing medical prescriptions and recre-
ational legalization in multiple states, necessi-
tating an evaluation of its implications for 
transfusion medicine.6,7,8 

For transfusion-dependent patients, inclu-
ding those with sickle cell disease (SCD) and 
cancer, minor coagulation imbalances can 
have serious clinical consequences.7,9 In 
patients with SCD, tetrahydrocannabinol 
(THC)-induced red blood cell (RBC) membrane 
instability may impair oxygen transport, 
potentially worsening vaso-occlusive crises 
(VOCs), a painful complication common in 
SCD.7,10,11 Similarly, in cancer patients receiv-
ing anticoagulant therapy, cannabinoid-indu-
ced changes in platelet function and clotting 
factor activity may elevate thrombotic or 
hemorrhagic risks.9,12 Recent clinical findings 
associate cannabis use in SCD patients with 
increased VOC-related hospitalizations, sugg-
esting worsening disease severity rather than 
symptom relief.11,13 Furthermore, cannabis 
users in transfusion-dependent populations 
exhibit higher polypharmacy rates compound-
ing transfusion safety concerns due to drug 
interactions affecting platelet function and 
coagulation.9,12 

The legalization of cannabis in multiple 
states has led to a rise in both medical 
prescriptions and recreational use, influencing 
various sectors of healthcare, including 
transfusion medicine.14,15 Given the increasing 

medical and recreational use of cannabis, its 
presence in the blood donor pool raises critical 
concerns regarding transfusion safety.15 
Cannabinoids such as THC and cannabidiol 
(CBD) have gained prominence due to evolving 
legal frameworks and shifting public percep-
tions.4 As more individuals use cannabis-based 
therapies or recreational products, an 
increasing number of blood donors present 
with detectable levels of these compounds. 
Recent data suggest that up to 13.8% of blood 
donors may have used cannabis within 72 hours 
before donation, revealing a critical gap in 
screening protocols that primarily focus on 
infectious agents and immunologic compati-
bility rather than drug-induced hematologic 
alterations.3,4 

Unlike rapidly metabolized compounds, 
cannabinoids accumulate in adipose tissue, 
allowing THC and CBD to persist in circulation 
for days or even weeks after use.16 This 
prolonged release into the bloodstream raises 
concerns that transfused blood products may 
contain residual cannabinoid metabolites, 
which could contribute to hematologic insta-
bility in recipients, particularly those with 
preexisting coagulation disorders.16 This pro-
longed exposure raises concerns that residual 
cannabinoid metabolites could persist in sto-
red blood products and, upon transfusion, 
interact with recipient physiology, particularly 
in individuals with preexisting hematologic 
disorders.16,17 

Recent research highlights growing 
evidence that cannabinoids influence blood 
components.3,7,13 THC disrupts RBC membrane 
integrity, making cells more fragile and prone 
to hemolysis.3,13 Additionally, THC induces pla-
telet hyperreactivity, increasing the risk of 
thrombosis.3,17 In contrast, CBD inhibits plate-
let aggregation, which may elevate bleeding 
risks.18,19 

Beyond cellular effects, cannabinoids 
influence coagulation pathways.17,18 THC expo-
sure has been associated with increased 
thrombin generation, whereas CBD inhibits fib-
rin clot formation by altering clotting factor 
synthesis and activity.18,19 These disruptions to 
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coagulation homeostasis raise concerns about 
transfusion recipients, particularly those using 
cannabinoids for symptom management, fac-
ing increased clotting or bleeding risks.18,19 

Despite growing evidence of these risks, 
transfusion protocols lack standardized screen-
ing measures for cannabinoid exposure.15 Add-
itionally, limited longitudinal data on canna-
binoid persistence in stored blood products 
create gaps in understanding post-transfusion 
effects.20 Mechanistic studies indicate that 
cannabinoids induce oxidative stress, alter 
membrane integrity, and impact coagulation, 
yet few clinical trials have systematically ass-
essed these findings in transfusion-dependent 
populations.21 Implementing mass spectro-
metry-based detection methods could enhance 
screening precision by quantifying THC and 
CBD metabolites in donor blood, ensuring 
transfusion safety.20,21,22 

The implications of cannabinoid exposure 
extend beyond donor eligibility, affecting 
blood product integrity and recipient safe-
ty.2,13 As medically prescribed THC and CBD use 
continues to rise, transfusion-dependent 
patients—particularly those relying on canna-
binoids for symptom management —may face 
increased transfusion-related risks.2,11,17 The 
persistence of cannabinoid metabolites in 
donor blood introduces potential hematologic 
alterations, which could compromise trans-
fusion efficacy, particularly in vulnerable pop-
ulations with coagulation imbalances and 
oxygen transport deficiencies.10,11,13 

Addressing the risks of cannabinoid exp-
osure in transfusion medicine requires imme-
diate updates to donor screening protocols and 
transfusion safety policies.15,23 As the use of 
cannabinoids increases due to shifting legal 
and medical landscapes, the potential impact 
on blood products must be critically evaluated. 
Future research must prioritize the develop-
ment of standardized cannabinoid screening 
measures and risk mitigation strategies to 
prevent transfusion-related complications and 
ensure the safety of blood products for all 
recipients. Cannabinoids alter hematological 

parameters, necessitating transfusion protocol 
updates to ensure blood product safety.3,13,15,23 

 

Background 
The medical practice of blood transfusion 
provides essential support for treating patients 
who face blood loss conditions alongside 
anemia and malignancies and other forms of 
hematological disorders.24,25,26 Transfusion 
therapy has three main purposes: it advances 
oxygen delivery while providing immune 
system support along with maintaining blood 
clotting function primarily for surgeries, 
traumatic injuries and people who live with 
SCD or have cancer that requires long-term 
transfusions.26 The safety of transfusions rem-
ains constant through extensive donor scree-
ning combined with blood collection practices 
alongside laboratory work and donor-receiver 
compatibility testing under regulatory insti-
tutions which minimize both infection trans-
mission during transfusion and adverse 
reactions.27 

The advancement of transfusion medicine 
occurred through both the discovery of 
scientific knowledge and solutions to newly 
emerging public health threats. Research into 
ABO/RH blood group identification methods 
eliminate life-threatening immune reactions 
against transfused blood.1,24 The combination 
of plastic blood storage bags with anti-
coagulants and refrigeration technology per-
mits prolonged blood product storage time.24,28 
Pathogen reduction technologies and nucleic 
acid testing became necessary after human 
immunodeficiency virus and acquired immune-
deficiency syndrome (HIV/AIDS) appeared in 
the 1980s and the hepatitis C epidemic 
appeared in the 1990s.29 Safety failures from 
the past demonstrates the requirement for 
strong safety measures and constant oversight 
of blood collection techniques as well as 
transfusion administration procedures.28,30 

Donor screening operates as the core 
element in transfusion safety because it en-
sures that only individuals who meet eligibility 
criteria are permitted to donate blood.23 The 
eligibility assessment for becoming a donor 
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includes standards for age within 18–65 years 
and body weight greater than 50 kg (110 lb.) 
and either female or male donor requirements 
for hemoglobin amounts set at 12.5 g/dL for 
females and 13.0 g/dL for males.23 Physical 
assessments together with health questionn-
aires evaluate individual medical conditions 
that would be detrimental to the donor and 
prevent disease transmission to a recipient 
during transfusion processes. A review of 
patients' travel activities helps detect relevant 
infections like malaria or Zika virus postponing 
the donation process temporarily.28,31 Modern 
nucleic acid testing (NAT) has become the 
standard procedure for discovering infectious 
agents including HIV, hepatitis B and C, 
syphilis, Zika virus, and West Nile virus.36 

Testing and handling protocols have evolved to 
such an extent that developed countries 
estimate HIV and hepatitis transmission occurs 
in only one case out of multiple million 
transfused products.24,28 Donating blood is not 
possible for pregnant individuals and the 
exclusion extends to six weeks after 
childbirth.28 

Blood donation policies receive regular 
updates through new scientific findings and 
epidemiological pattern changes.32 The blood 
donation policies include permanent exclusion 
criteria for those with chronic health issues 
and transfusion-transmissible infections 
including HIV along with hepatitis B and C, 
syphilis, and human T-cell lymphotropic virus 
(HTLV).33 More recently, the focus has expan-
ded to include pharmacological contaminants, 
particularly cannabinoids, due to concerns 
about the potential impact on transfusion 
safety.3,13 Unlike alcohol and opioids, which 
are routinely screened for because of the 
known effects on coagulation and RBC 
viability, cannabinoids are not yet addressed 
through standardized detection protocols in 
donated blood, despite similar concerns about 
the physiological effects.3,13,34 

Blood donation happens through whole 
blood collection processes or the separation 
methods of apheresis for different blood 

supply requirements.24,28 Whole blood dona-
tions are fractionated into red blood cells, 
platelets, and plasma through separation 
processes, whereas apheresis selectively col-
lects a specific component such as platelets or 
plasma while returning the remaining elements 
to the donor.24,28 An established set of sterility 
and safety guidelines for blood donation 
operates under the oversight of the World 
Health Organization (WHO) and U.S. Food and 
Drug Administration (FDA) policies and 
American Association of Blood Banks (AABB) 
protocols which comply with national and 
international standards.1,24,28,35  

Transfusion-related adverse reactions 
happen occasionally even after applying strict 
screening methods alongside safety stand-
ards.24 Three major adverse effects of trans-
fusion are febrile non-hemolytic reactions 
along with allergic responses and immune-
mediated hemolysis that destroys donor red 
cells. Serious transfusion complications such as 
transfusion-related acute lung injury (TRALI) 
and transfusion-associated circulatory over-
load (TACO) can be fatal to patients.1,24,28 To 
control these, standard transfusion practice 
includes pre-transfusion compatibility testing 
and the use of irradiated leukoreduction blood 
products for immunocompromised and close 
post-transfusion monitoring.1,24,28 

The integrity of blood transfusion is 
maintained and must continue to be evaluated 
in donor screening protocols, laboratory test 
methods, and storage technologies. While 
widespread use of screening has greatly de-
creased the risk of transfusion transmitted 
infection, usage of cannabinoids poses a new 
potential safety concern.21 THC and CBD are 
both lipophilic compounds that remain in 
circulation in the blood and may be retained in 
blood components.7,9,10,37 For that matter, 
their presence in donor blood remains un-
certain in terms of their potential impact on 
coagulation and oxygen transport, especially in 
patients with preexisting hematologic dis-
ease.7,10 The prevalence of individuals using 
cannabinoids for medical and recreational pur-
poses has increased significantly, which 
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demands transfusion medicine to develop 
procedures and policies to implement new 
cannabinoid-specific screening protocols and 
mitigation strategies to safeguard the blood 
products.4,14,15 

 

Cannabinoid metabolism 
The metabolism of both THC and CBD starts in 
the liver where it is handled by complex 
enzymatic processes that determine absor-
ption and systemic circulation.38 In oxidative 
metabolism, the cytochrome P450 (CYP450) 
enzyme system is particularly important with 
isoforms CYP2C9 and CYP3A4 being of prime 
significance in the conversion of THC to active 
metabolites 11-hydroxy-THC (11-OH-THC) and 
THC-COOH.16,38 These are lipophilic (fat sol-
uble) metabolites that remain in the circu-
lation because they bind to adipose tissue 
where they accumulate and slowly are rel-
eased over time.38 

CBD metabolizes more slowly than alcohol 
and opioids and therefore has a longer half-life 
in the human body.20,38,39 This persistence is 
because of the interaction with the cyto-
chrome P450 enzymes.38 Cannabinoids are 
present longer in circulation and this raises 
concern for the accumulation in stored blood 
products.20,38 Because cannabinoids are lipid 
soluble, there may be potential for binding to 
cellular components in blood and possibly alter 
structural or functional properties in trans-
fused products.3,13,20 In addition, temperature 
fluctuations during storage can affect canna-
binoid stability and lead to quality issues in 
blood product transfusion medicine.20 

Cannabinoids have pleiotropic effects on 
blood cell components and coagulation factors 
beyond pharmacokinetics.3,12,13,16 The functi-
onal integrity of blood elements is essential for 
achieving favorable transfusion results. The 
flexible membranes along with the stable 
structure of red blood cells (RBCs) enable the 
cells to move throughout microvascular 
systems for the purpose of oxygen delivery and 
tissue perfusion.40 Disruption of RBC mem-
brane lipids by THC reduces cellular defor-

mability and promotes early disaggregate-
ion.3,10,13 The contribution of this membrane 
disruption to eryptosis, a form of early 
programed RBC death, may limit the post 
transfusion lifespan of donor RBCs. Oxidative 
stress induced by CBD may cause abnormal RBC 
morphologies, echinocytosis (spiked cells) and 
acanthocytosis (irregularly shaped cells), and 
may interfere with microcirculatory flow and 
decrease oxygen carrying capacity in trans-
fusion dependent patients.3,10,13,41 

Expanding the discussion from RBC integrity 
to platelet function, the hemostatic process 
begins with platelets that initiates a sequence 
of adhesion and activation followed by 
aggregation which results in clot stabili-
ty.17,18,19,42 When THC activates the canna-
binoid receptor type 1 (CB1), it leads to inc-
reased production of thromboxane A₂ (TXA₂), 
which functions as an aggressive platelet 
aggregator while causing vasoconstric-
tion.18,19,42 The drug interaction results in 
incorrectly aggregated platelets that raise 
patients' susceptibility to blood clot form-
ation.9,18,43 The anticoagulant properties of 
CBD stem from its ability to block the 
triggering of glycoprotein IIb/IIIa receptors 
that keep platelets from binding to fibrinogen 
and forming stable clots.9,18,19,43 The anti-
coagulant effects of THC enhance bleeding 
risks especially among thrombocytopenic pati-
ents receiving platelet transfusions.9,12,17,43 

Blood coagulation proceeds from two 
pathways intrinsic and extrinsic through thr-
ombin generation and fibrin clot formation 
until it achieves stable hemostasis.17 The 
administration of THC causes elevated levels of 
clotting factors VII and X in transfusion reci-
pients which leads to increased thrombotic 
activity.17,35,38 CBD works to reduce fibrinogen 
synthesis levels thereby extending coagulation 
parameters including international normalized 
ratio (INR), prothrombin time (PT), and partial 
thromboplastin time (PTT).12,17,35 Transfusion 
management becomes more complex for pati-
ents with cannabinoid-associated coagulo-
pathies, as these alterations may affect the 
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efficacy and safety of transfused blood pro-
ducts.17 This includes patients with thrombo-
cytopenia due to cancer and those with 
inherited bleeding issues.35,38 

As a result of these interactions, canna-
binoids change blood elements while cont-
rolling immune responses resulting in potential 
negative effects on blood product safety and 
blood cross-matching. Alloimmunization form-
ation of antibodies against non-self-antigens 
on transfused cells remains a crucial safety 
concern in transfusion medicine by activating 
T-cells while releasing pro-inflammatory 
cytokines.44 CBD administration leads to 
decreased T-cell activation, which might make 
individuals more prone to graft-versus-host 
disease (GVHD), mainly affecting immune-
compromised patients.39,44,45 The pro-inflamm-
atory cytokines interleukin-6 (IL-6), tumor 
necrosis factor-alpha (TNF-α), and interferon-
gamma (IFN-γ) are affected by THC, which may 
impair the recipient's ability to respond 
appropriately to transfused blood products.45,46 
The immunomodulatory characteristics of 
cannabinoids create issues that might 
compromise transfusion results in patients 
with weakened immune systems.44,47 

The immunomodulatory capabilities of 
cannabinoids present distinct challenges for 
transfusion-dependent populations, particu-
larly individuals with SCD and malignant disor-
ders.44 These patient populations, due to the 
chronic need for frequent blood product 
transfusion, will guarantee the development of 
alloantibodies that will further complicate the 
challenge of finding compatible blood products 
and heighten the likelihood of hemolytic 
transfusion reactions.11,44,45 Transfusion-trans-
mitted infections combined with reduced tre-
atment efficacy become more likely for 
immunocompromised individuals who receive 
chemotherapy or organ transplantation.39,47 
Further research is necessary to analyze 
cannabinoid impacts on immune regulation, 
alloimmune reactions, and transfusion safety 
in high-risk populations, particularly as the use 
of prescribed and recreational cannabinoids 

continues to rise within these vulnerable 
groups.35,39,44 

Emerging evidence also suggests that 
cannabinoids have the capacity to affect RBC 
integrity, platelet function, coagulation 
pathways, and immune responses, all of which 
can significantly affect transfusion out-
comes.3,13,44,48 These findings highlight the 
need to evaluate the risks associated with 
cannabinoid use in transfusion medicine with 
well-designed clinical research. To improve 
transfusion safety, it is essential to implement 
standardized donor screening protocols and 
conduct long-term studies that assess the 
effects of cannabinoids on blood components 
and recipient responses.21,23 Supporting the 
development of safe, effective, and evidence-
based transfusion strategies for high-risk pat-
ient populations requires a comprehensive 
understanding of cannabinoid metabolism, 
blood product hematological alterations, and 
recipient physiology.3,13,23 

 

Clinical implications 
Blood transfusions act as a crucial therapeutic 
approach to manage complications affecting 
patients who have SCD, cancer, or different 
chronic hematologic conditions.28 Patient 
health stabilization depends on improved 
oxygen delivery through transfusion along with 
immune and hemostatic system support.26 As 
the use of medical and recreational cannabis 
increases, clinicians are encouraged to assess 
the reduction of benefits from using blood 
products that are contaminated with canna-
binoids. Blood product safety is compromised 
when collected from individuals who use 
cannabis. THC and CBD, the two primary 
cannabinoids in medical cannabis, have 
demonstrated effects on RBC morphology, pla-
telet aggregation, and coagulation path-
ways.3,9,13 The unknown health risks that blood 
transfusion-dependent patients, who are high-
ly reliant on safe and functional blood comp-
onents, are a concern that needs further inves-
tigation.  

Regular blood transfusions form a critical 
therapeutic approach for SCD management for 
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the treatment of chronic anemia as well as 
lowering the risk of stroke while decreasing the 
frequency of VOCs.49 SCD patients have natu-
rally high RBC turnover rates as well as fragile 
membranes which means any additional harm 
to the cells becomes a major clinical con-
cern.50 Exposure to THC has been shown to 
compromise erythrocyte membrane stability, 
promoting hemolysis, and decreasing the 
ability of transfused red blood cells capacity to 
carry oxygen.3,10,13 These adverse effects may 
exacerbate anemia and hinder the overall 
efficacy of transfusion therapy in SCD patients, 
further complicating clinical outcomes. 

Cannabinoid compounds that influence RBC 
deformability characteristics, as well as vis-
cosity levels, can potentially worsen blood 
vessel blockages and lead to elevated freq-
uency of VOCs among SCD patients.7,11,41 
Sickled RBCs that obstruct small blood vessels 
trigger both tissue damage from reduced blood 
flow and local tissue inflammation which 
define these crises.7,11,41 When THC impairs the 
membrane flexibility of transfused erythro-
cytes, it increases cellular rigidity and the 
likelihood of vascular occlusion.7,11,41 This risk 
is further compounded in patients who are 
exposed to cannabinoids from two routes: their 
own personal cannabis usage and transfusions 
involving blood products from cannabinoid-
positive donors.3,11,13 

Alloimmunization, which leads to the 
development of antibodies against non-self-
antigens on transfused red blood cells, creates 
a major difficulty in managing SCD patients 
who are frequently in need of blood trans-
fusion therapy.11,44 The presence of alloanti-
bodies complicates the process of finding 
compatible blood units while making patients 
susceptible to delayed hemolytic transfusion 
reactions (DHTRs).28 Cannabinoids exert imm-
unomodulatory effects that may alter global 
immune function by suppressing T-cell activity 
and disrupting cytokine signaling pathways.39,44 
The immunomodulatory properties have dual 
effects on alloantibody production by prev-
enting the formation or simultaneously impair-
ing the immune system’s ability to recognize 

or respond to hemolytic reactions following 
transfusion.44 

Patients who have cancer share the same 
high-risk status for transfusion-related compli-
cations that SCD patients experience.8 Throm-
bocytopenia caused by chemotherapy creates 
a high-risk state for patients because it leads 
to spontaneous bleeding and inadequate clot 
formation.3,8,13,19,26 Physicians order platelet 
transfusions for cancer patients to help them 
maintain adequate platelet count levels to 
support hemostasis.28 The biological effects of 
cannabinoids complicate transfusion safety 
and efficacy in this population.3,13,19 THC has 
been associated with platelet hyperactivity, 
potentially increasing the risk of thrombosis, 
while CBD shows anticoagulant properties that 
inhibit platelet aggregation and elevate 
bleeding risk.9,13,17,19,43 Platelet transfusions 
administered to patients under cannabinoid 
exposure may display unpredictable efficacy, 
complicating the clinical management of both 
hemorrhagic and thrombotic disorders.9,13,19 

SCDs and cancer patients are not the only 
transfusion-dependent groups who face pot-
ential risks from cannabinoid exposure, 
individuals with hemophilia represent another 
patient population.17,35 Hemophilia requires 
frequent administration of clotting factor 
replacement therapy, often delivered through 
transfusions, to prevent or control bleeding 
episodes.12,17,51 THC and CBD may influence 
coagulation factor activity, but the impact on 
bleeding duration depends on the direct 
involvement in blood clotting processes.17,44 
Furthermore, cannabis may enhance the 
sensitivity of immune systems toward 
transfused blood components, particularly in 
immunocompromised individuals.52 Cannabin-
oids immunosuppressive properties, especially 
the inhibition of T-cell function, may elevate 
the risk of graft-versus-host disease (GVHD) 
and impair immune responses following 
transfusion in vulnerable groups, including 
transplant recipients and patients with auto-
immune disorders.39,44 

Cannabinoid physiology affects clinical 
outcomes of transfusion-dependent patients 
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who suffer from SCD as well as those diagnosed 
with cancer or hemophilia or autoimmune 
diseases and individuals undergoing immuno-
suppressive therapy following organ transplan-
tation.39,44 Blood transfused products alter 
safety and effective performance because THC 
and CBD make an impact on the dynamics of 
coagulation along with red cell integrity and 
immune system response .3,13,44 The effects of 
cannabinoids result in prolonged bleeding 
time, increased thrombotic potential, and 
degraded immunological product compatibility 
between donor and recipient.17,43 The health 
complications from THC and CBD therapy can 
work against treatment objectives and boost 
transfusion-associated medical issues for pati-
ents with health problems. The development 
of safe blood product transfusion practice 
mandates the identification of cannabinoid-
related risks. There is an urgent need to up-
date blood donor questionnaires to include 
cannabinoid consumption, as well as to pro-
mote temporary cessation of prescribed canna-
binoid therapy in transfusion-dependent pati-
ents.  

 

Discussion 
Cannabinoids present multiple safety risks to 
transfusion medicine; therefore, health 
organizations should establish specific guide-
lines to mitigate these risks. Both THC and CBD 
degrade blood product quality through hema-
tological alterations, affecting the stability of 
RBCs, and interfering with platelet aggregation 
and coagulation mechanisms.3,10,13,17,19 The 
changes in the composition and function of blo-
od that result from cannabinoid consumption 
introduce substantial, measurable changes in 
health to transfusion-dependent patients, 
particularly those with SCD and cancer.3,11,13,53 
SCD patients using cannabinoids face increased 
hospital admissions due to worsening VOCs, 
demonstrating an immediate need to address 
transfusion risks from cannabinoids.11,53 

Despite this growing concern, research 
evaluating the transfusion-specific consequen-
ces of cannabinoid exposure remains limited. 
While some in vitro research on cannabinoid 

exposure has produced reputable data on 
impaired blood products, there is not enough 
comprehensive research evaluating the poten-
tial risks associated with transfusing canna-
binoid-exposed blood products.13,20,35 As a res-
ult, there is no compelling data to support the 
transfusion management team in requesting 
special unique blood products that are canna-
binoid-free to prevent adverse reactions for 
the most vulnerable patients. Research data 
lacks sufficient information about the 
prolonged preservation of cannabinoids and 
the metabolites in blood products and the 
ability to worsen blood system conditions 
through cumulative exposure.54 Cannabinoid 
potential risks are primarily dependent on 
research that relies on in vitro and animal 
experiments, which often fail to replicate the 
outcomes that occur during human transfusion 
procedures.13,16,19 

These limitations significantly hinder the 
ability to develop evidence-based transfusion 
guidelines. Developing clinically useful guide-
lines becomes more challenging because of the 
different routes used to consume canna-
binoids, varying periods of exposure, and the 
absence of standardized dosage infor-
mation.43,54 The persistent presence of canna-
binoids in blood products donated by canna-
binoid users must be measured explicitly thro-
ugh clinical research to determine the impact 
on blood product safety. 

The research gaps are mirrored by regu-
latory shortcomings in donor screening proto-
cols. The lack of standard cannabinoid-specific 
donor screening impedes the creation of ext-
ensive transfusion safety regulations. Donor 
screening developed by the FDA along with the 
WHO focuses primarily on detecting infectious 
disease markers and does not address 
cannabinoid use.23,32 The present gap is exa-
cerbated by federal restrictions on medically 
prescribed THC and CBD, which create issues 
related to standardization and difficulties in 
clinical oversight.55 Furthermore, the legali-
zation of prescribed medical and recreational 
cannabis in 24 states in the US complicates 
legal procedures related to donor privacy and 
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informed consent.56 The policies must align 
with regional laws, making it difficult to esta-
blish consistent national standards.56,57 These 
factors contribute to inconsistent donor elig-
ibility evaluations and may ultimately reduce 
the pool of acceptable donors. 

To address the regulatory and clinical gaps, 
a multifaceted approach must be imple-
mented. The medical community must imple-
ment evidence-based solutions to resolve 
problems from cannabinoid exposure in 
transfusion services. Implementing screening 
protocols designed to monitor both the recre-
ational and medically prescribed cannabinoid 
consumption frequencies among donors and 
immunocompromised patients will assist in 
policy development by providing crucial data 
regarding prevalence.15,22,58 Incorporating 
cannabinoid-specific questions into donor scre-
ening questionnaires will enable more accu-
rate risk assessments of donors without redu-
cing the available donor pool. Collaboration 
among healthcare professionals, laboratory 
scientists, bioethicists, and policymakers are 
essential for creating transfusion safety guide-
lines that address donor consent, cannabinoid 
use disclosure, and the associated legal, 
ethical, and privacy concerns.55,56,57 

To further support these efforts, clinical 
practices must reflect the differential risks 
faced by vulnerable patient populations. 
Healthcare institutions need to modify trans-
fusion protocols according to the unique risks 
within a specific population such as SCD, 
cancer or immunocompromised patients. The 
use of cannabinoids intensifies RBC deformity 
and increases RBC viscosity and elasticity, 
potentially affecting the ability to flow 
properly, leading to worsening anemia and 
more frequent VOCs in SCD patients.3,11,13,35,53 
However, transfusion guidelines continue to 
overlook this fact. Among patients with cancer 
undergoing chemotherapy treatments, canna-
binoids cause changes to blood clotting 
factors, thereby increasing the risk for thro-
mbocytopenia, and consequently raising the 
likelihood of potential bleeding.12,13,17,19,26 The 

outcomes of blood transfusions for immune-
compromised patients, as well as those at risk 
for allergic reactions and GVHD, become more 
complex when cannabinoid metabolites are 
present in donor blood, potentially influencing 
the immune response in the recipient and 
complicating the risk of allergic reactions or 
GVHD in susceptible individuals.44,45,46,47,52 

Cannabinoids’ negative impacts on blood 
product safety support the need for medical 
facilities to perform pre-transfusion risk 
assessments, which include cannabinoid expo-
sure among other risk factors.8,13,17 Integrating 
cannabinoid screening into pre-transfusion 
protocols may improve transfusion outcomes 
and patient safety across high-risk populations, 
ensuring that evolving patterns of drug use do 
not compromise the integrity or efficacy of 
life-saving blood products. 

However, translating clinical recommend-
ations into standardized practice remains 
difficult without conclusive scientific data. 
Despite the urgency to revise transfusion 
protocols, significant limitations persist. The 
existing knowledge about how cannabinoids 
affect transfusion safety remains imperfect 
due to various inconsistencies and availability 
of unreliable, reproducible data.16,35 The lack 
of comprehensive research is hindered by the 
scarcity of human clinical trials, the use of 
unstandardized dosing methods in studies, and 
limited knowledge regarding the persistence of 
cannabinoids in blood components.20,22 Chal-
lenges in experimental design make it difficult 
for researchers to establish conclusive findings 
regarding the safety of blood products, 
especially concerning the persistence of can-
nabinoids and their effects. 

Future investigations must conduct 
extensive clinical research to determine how 
ongoing cannabinoid consumption, whether for 
recreational or medical purposes, can exacer-
bate hematological alterations in the blood 
system, thereby compromising the safety of 
blood products.38,44 Research in this area requ-
ires standardized procedures for cannabinoid 
measurements combined with reliable analy-
tical approaches to detect the presence of 
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these compounds and metabolites in stored 
blood products.58,59 The development of 
evidence-based cannabinoid safety thresholds 
for blood components requires support from 
regulatory agencies through the facilitation of 
pilot screening programs. A multidisciplinary 
team, including transfusion specialists, clinical 
researchers, toxicologists, and bioethicists, 
should lead this effort to incorporate canna-
binoid detection into donor evaluation 
protocols while ensuring that ethical consi-
derations are upheld.55,56 

 

Conclusion 
The emerging threat of cannabinoid exposure 
in transfusion medicine lacks proper attention, 
even though it significantly affects the 
membrane integrity of RBCs, reduces platelet 
aggregation, and modulates blood coag-
ulation.3,9,10,13 The increasing number of can-
nabinoid users in society demands immediate 
changes to donor eligibility criteria and the 

creation of validated, reliable testing proce-
dures for cannabinoid detection.14 The 
evolution of transfusion medicine plays an 
integral role in healthcare; ensuring blood 
product safety is essential and requires multi-
method longitudinal research to determine the 
complete risks associated with cannabinoids, 
combined with practical cost-effectiveness 
assessments and a mechanistic understand-
ding.16 A documented tenfold increase in 
cannabinoid consumption necessitates colla-
boration among healthcare professionals, 
laboratory personnel, and government agen-
cies to establish a national healthcare policy 
impacting patient blood management, ensu-
ring safety and informed decision-making.55,60 
Cannabinoid exposure threatens transfusion 
safety, demanding urgent action to prevent 
unpredictable hematologic risks to vulnerable 
patients. 
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