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Abstract
Thalassemia is characterized by a defect in the synthesis of one or more of the globin subunits of hemoglobin. This defect results
in imbalance in the α/β-globin chain ratio, ineffective erythropoiesis, chronic hemolytic anemia, and iron overload. With
advances in diagnosis, treatment, and transfusion support, the prognosis of patients with thalassemia has improved over the past
few decades. An increasing number of patients with thalassemia is living with long-term complications, including cardiomyop-
athy, chronic liver disease, endocrinopathy, and infections. In this paper, we review common complications that bring the patient
with thalassemia to urgent or emergent medical attention. We also discuss the aspects of emergency care that are most relevant
while caring for the patient with thalassemia in the emergency department.
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Introduction

The thalassemias constitute a variable group of anemias char-
acterized by a defect in the synthesis of one or more of the
globin subunits of hemoglobin [1]. The hallmarks of this
group of disorders include imbalance in the α/β-globin chain
ratio, ineffective erythropoiesis, chronic hemolytic anemia,
and iron overload [2]. Thalassemic disorders were historically
clustered in the Mediterranean region and the Middle East,
sub-Saharan Africa, and East and Southeast Asia [3].
Modern migration patterns have altered the epidemiology of
thalassemia to include Northern and Western Europe, North
America, and Australia [2–5].

The thalassemia spectrum is clinically divided into two
main categories based on patients’ needs for blood transfusion
[2, 6]. Patients with transfusion-dependent thalassemia (TDT)
commonly present in early childhood with severe anemia that
requires lifelong regular transfusion therapy for survival [2].
Patients with non-transfusion-dependent thalassemia (NTDT)
present either later in childhood or in adulthood with mild or
moderate anemia that only requires occasional or intermittent
transfusions in certain clinical settings [2, 6].

Advances in understanding the pathophysiology of thalas-
semic disorders have contributed to the optimization of trans-
fusion programs and the timely implementation of iron chela-
tion therapy [7–9]. The associated improvement in prognosis
has allowed patients with thalassemia to live longer. Patients
have subsequently continued to experience certain complica-
tions that are not fully reversed by most of the currently avail-
able therapies [6]. Therefore, the care for the patient with
thalassemia remains unique and nuanced in both the routine
and urgent clinical settings. Patients may present with symp-
toms of heart failure, liver cirrhosis, endocrinopathy, infec-
tions, and other complications classically associated with thal-
assemia. Additionally, patients with thalassemia can now live
longer and healthier lives and therefore engage in activities
that individuals without thalassemia pursue. This results in
patients with thalassemia presenting more frequently with
emergent medical concerns such as traumatic injuries,
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coronary artery disease, cancer, and other diseases that were
previously less commonly encountered in this patient popula-
tion. In light of the evolving landscape of thalassemia care, we
review common complications that bring the patient with thal-
assemia to urgent or emergent medical attention. We also
discuss the aspects of emergency care that are most relevant
in the management of the patient with thalassemia in the emer-
gency department (ED).

Initial approach

Hemodynamically stable patients

Completing a careful history is important when a patient with
thalassemia presents to the ED. On presentation, ED person-
nel should ask questions related to transfusion history, iron
load, iron chelation regimen, and splenectomy status. Past
history of surgeries (splenectomy or cholecystectomy), frac-
tures, infections (hepatitis B, hepatitis C, or HIV), and vacci-
nations (meningococcal, pneumococcal, Haemophilus
influenzae b and influenza vaccines) should also be document-
ed. In the patient with history of splenectomy, clinicians
should consider infections with encapsulated organisms. A
careful medication history is necessary and should include
antiplatelet drugs, anticoagulants, hydroxyurea, insulin,
levothyroxine, estrogen replacement, testosterone replace-
ment, luspatercept, iron chelation therapy, antiviral therapy,
and antiretroviral therapy. It is important to inquire about his-
tory of travel to malaria-endemic areas.

A targeted physical examination provides clues that are
important for diagnosis and management. Early detection of
infection foci and early recognition of sepsis based on vital
signs and physical examination (encephalopathy, focal infec-
tious findings) are essential for prompt management with ap-
propriate antimicrobial therapy, intravenous fluids, and other
supportivemeasures when clinically appropriate. It is essential
to recognize the increased risk of agranulocytosis or neutro-
penia in the febrile patient receiving iron chelation therapy
with deferiprone. Jaundice may reflect ongoing hemolysis.
Pubertal immaturity should prompt inquiring about other en-
docrine complications. Skull enlargement with accentuation
of the malar and frontal prominences may suggest bone mar-
row expansion and suboptimal transfusion schedules. Surgical
scars may help confirm the surgical history and associated
likely diagnoses or complications. Abdominal examination
should focus on detecting hepatosplenomegaly in the absence
of more emergent abdominal concerns. Hepatomegaly may
suggest chronic liver disease (cirrhosis), right-sided cardiomy-
opathy, or extramedullary hematopoiesis. Yersinia
enterocolitica infection should be considered in patients with
significant iron overload, especially while on deferoxamine
therapy. Although the organism usually causes self-limited

gastroenteritis and mesenteric lymphadenitis, it is associated
with severe systemic yersiniosis in this patient population.
Mechanical compression by extramedullary hematopoietic tu-
mors or vertebral fractures should be considered in patients
presenting with pain, sensory deficits, or focal weakness [10].
A targeted neurological examination is essential for timely
and accurate diagnosis. If spinal cord compression is
suspected, patients should be asked about urinary retention
or incontinence, fecal incontinence, and saddle anesthesia.
Checking for a weak rectal sphincter tone is an important
clinical tool in this setting. Rib fractures, vertebral fractures,
and stress fractures should be considered in patients with pain
concerns that anatomically correspond to the clinical entities.
Skin examination may reveal signs of subcutaneous or intra-
venous injection site infections—especially in patients receiv-
ing deferoxamine therapy. The clinician should also look for
signs of infection by examining indwelling central venous
catheters or implanted vascular access devices.

Hemodynamically unstable and trauma patients

Patients with thalassemia presenting with hemodynamic instabil-
ity need to be resuscitated and stabilized prior to further investi-
gation. The approach does not differ from individuals without
thalassemia. Obtaining vital sign measurement at the time of
arrival is crucial. This includes measurements of temperature,
heart rate, blood pressure, respiratory rate, and oxygen saturation.
Patients presenting asystole or pulseless electrical activity (PEA)
require prompt resuscitation using the advanced cardiac life sup-
port (ACLS) protocol. The ACLS protocol is based on the de-
livery of high-quality cardiopulmonary resuscitation (CPR) and
early defibrillation. It also mandates the appropriate use of mul-
tiple elements such as anti-arrhythmic agents, vasopressors, and
mechanical ventilation [11].

For patients presenting with hypotension or shock, resuscita-
tion efforts should be initiated prior to completion of the investi-
gation. This involves ensuring proper ventilation and tissue oxy-
genation, fluid resuscitation, and vasopressor administration if
needed. A measurement of lactic acid level in the blood can help
identify poor tissue perfusion. A state of hemodynamic shock
can result from different etiologies and can therefore be classified
into four different types: hypovolemic, distributive, cardiogenic,
or obstructive shock. A careful history and physical examination
can help determine the causative problem, which will in turn
guide further treatment [12].

Patients presenting following major traumatic events are
generally approached using a systematic ABCDE ap-
proach (airway, breathing, circulation, disability, expo-
sure). This approach was first developed in the 1950s
and has been gradually revised and improved through
the years. It is currently delivered by the advanced trau-
ma life support (ATLS) courses [13].
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Problem-focused management

Anemia

Patients with TDT often require routine blood transfusions to
maintain a target hemoglobin range of 9.5–10 g/dl [14].
Patients with NTDT have a broad array of stable hemoglobin
levels between 6 and 9 g/dl and often only require intermittent
transfusion [14]. To maintain a steady state of hemoglobin in
TDT patients, a complete blood count (CBC) should be ordered
prior to each transfusion. Patients with TDT are dependent on
blood transfusions with a tight schedule every 3–4 weeks and a
relatively large transfusion volume of up to 20 mL/kg [14].
Therefore, any delay in the schedule because of logistic chal-
lenges or intolerance may lead the patient to present to the ED
with symptoms of anemia. Other patients may present to the ED
with severe anemia secondary to delayed transfusion reactions or
worsening anemia secondary to blood loss [15].

Complications associated with blood transfusion signifi-
cantly contribute to morbidity from thalassemic disorders.
These include delayed hemolytic transfusion reactions,
alloimmunization, acute transfusion reactions, transfusion-
transmitted infections, and transfusion-induced iron overload.
Febrile and allergic reactions typically happen during or di-
rectly following transfusion. These include septic transfusion
reactions and febrile non-hemolytic transfusion reactions.
However, the presentation of immune-mediated hemolytic
anemia may be acute or delayed up to 14 days.
Alloimmunization is primarily caused by red blood cell
(RBC) antigen incompatibility between recipient and donor
[16, 17]. Alloimmunization has been reported to be more
prevalent in patients with thalassemia when compared to pa-
tients with hematologic malignancies and the general popula-
tion [18, 19]. In delayed transfusion hemolytic reactions, allo-
antibodies formed may lead to hyperhemolysis of both donor
and host RBC [20]. Symptoms on presentation to the ED
include fever, pain, and dark urine. Laboratory assessment
may show a new RBC allo- or autoantibody, low hemoglobin,
elevated indirect bilirubin, and hemoglobinuria [14]. Delayed
transfusion hemolytic reactions and hyperhemolytic syndrome
require early recognition in the ED since it is essential to avoid
RBC transfusions as much as possible and start immunosuppres-
sive treatment. Corticosteroids, intravenous immunoglobulin
(IVIG), and rituximab have been reported to control the process
of hemolysis successfully [21]. Early recognition, timely resus-
citation, and appropriate involvement of the transfusion service
are key steps in the ED. Other transfusion-related complications
that could be encountered in the ED include transfusion-related
acute lung injury and transfusion-associated circulatory
overload. To mitigate the risk of transfusion-related
complications, patients with TDT should usually receive
blood that is at most 10 days old, negative for Kell
antigen, and matched for extended rhesus phenotype.

Blood loss from gastrointestinal and other sources should
be explored with thorough history and possibly other investi-
gations when a patient with thalassemia presents to the ED
with symptomatic anemia. Patients with NTDT may present
to the ED with anemia secondary to aplastic crisis in the set-
ting of parvovirus B19 infection, other infections, delayed
transfusion reactions, hypersplenism, nutritional deficiency
(folate), or glucose 6-phosphate dehydrogenase enzyme defi-
ciency. RBC transfusion should be reserved for the patient
with hemodynamic instability or profuse hemorrhage. It is
important to establish that the patient’s hemoglobin is signif-
icantly lower than their baseline, obtain an adequate transfu-
sion history (with a history of reactions if applicable), and
order a comprehensive red cell phenotype study [15]. In the
setting of urgent need for blood transfusion, waiting for ex-
tended red cell antigen testing is not recommended as long as
standard routine ABO typing, antibody screening, and cross-
matching tests are performed. Management of the patient with
thalassemia presenting to the ED with symptomatic anemia is
summarized in Fig. 1.

Sepsis

Infection is one of the leading causes of mortality in patients with
thalassemia [22, 23]. Factors associated with increased risk for
infectious complications include splenectomy, transfusions, and
iron overload [24]. Severe infections in patients with thalassemia
presenting to the ED could rapidly progress to sepsis and septic
shock; therefore, the clinician in the ED should be aware of the
commonly implicated infectious foci and organisms. Biliary tract
infection, pneumonia, soft tissue infection, and liver abscesses
were the most commonly reported sites of bacterial infections
[25]. Klebsiella pneumoniae, Escherichia coli, Streptococcus
pneumoniae, Salmonella typhi, Yersinia enterocolitica, and other
Gram-negative bacteria were the main culprits of bacterial infec-
tions [24–27]. The presentation of Yersinia enterocolitica may
mimic appendicitis and can cause a severe systemic infection in
patients with thalassemia.

It is crucial to consider meningitis in patients with history
of splenectomy. Because of extramedullary erythropoiesis,
patients with NTDT frequently have distorted sinuses and
consequently develop sinusitis, which increases the risk of
meningitis and brain abscess formation. A high clinical suspi-
cion is necessary when a patient with thalassemia is presenting
to the ED with headache and sinus pressure, with or without
fever. When severe headache is the presenting symptom, it is
important to complete a detailed history and physical exami-
nation including an evaluation for meningeal signs. A com-
puted tomography (CT) of the head would be the next step to
evaluate for intracranial bleed and stroke. If the CT is
unrevealing, a lumbar puncture is recommended to evaluate
for meningitis/encephalitis. A magnetic resonance imaging
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(MRI) study may be subsequently required given its higher
sensitivity in evaluating for brain abscesses [15].

Recognizing sepsis and initiating intravenous fluid resus-
citation and appropriate antimicrobial therapy are time-
sensitive priorities. Evidence strongly suggests that delays
(beyond 1 h) in administration of antibiotics are associated
with higher mortality rate [28]. The adequacy of the antibiotic
choice is also highly important, although deciding on the most
appropriate agent is a complex decision. The choice of antibi-
otic should depend on the suspected source of infection, the
common pathogens in the hospital and the community, the age
a n d c om o r b i d i t i e s o f t h e p a t i e n t , a n d a n y
immunocompromising factors (HIV infection, neutropenia,
splenectomy, etc.) [29]. Patients with suspected acute septice-
mia should receive broad-spectrum intravenous antibiotics
covering for Gram-negative pathogens including Klebsiella
and for encapsulated organisms (Streptococcus pneumoniae,
Haemophilus influenzae, and Neisseria meningitides)—espe-
cially in the patient with history of splenectomy. Any sign of a
systemic infection in an asplenic individual should be

considered a medical emergency. The risk of postsplenectomy
sepsis in patients with TDT is 30-fold higher than in controls
[30]. Fluid resuscitation, while being a priority, should be
reevaluated frequently given the risk of cardiomyopathy and
volume overload in the patient with thalassemia.

When suspecting a severe infection, it is important to fol-
low a systematic approach. The patient who is well-appearing
with normal vital signs and a clear infectious focus that can be
treated with oral antimicrobials can be discharged from the
ED with appropriate follow-up. Patients with thalassemia
who present to the ED with fever need a thorough evaluation.
Evaluating for common viral illnesses like seasonal influenza
is important given the availability of antiviral treatment. Basic
investigations include culture (urine, blood with special media
for Yersinia, and stool), complete blood count with differen-
tial, chemistries, and urine analysis. Patients treated with
deferiprone are at risk for agranulocytosis and neutropenic
fever syndromes. If, despite basic investigations, a focus
is still unclear, further investigations such as echocardi-
ography for endocarditis, panoramic radiography for

TDT (hemoglobin less than 9 g/dL); NTDT (hemoglobin less than 6 g/dL) [or 
hemoglobin lower from baseline by > 1- 2 g/dL]

Fever? Abdominal pain? Jaundice? Indirect hyperbillirubinemia, low 
haptoglobin, positive RBC allo- or auto- antibodies?

Yes

Consider alloimmunization causing a 
delayed transfusion hemolytic 
reaction with hyperhemolysis

syndrome 

Avoid RBC transfusion and consult 
thalassemia specialist 

No

Signs of hemorrhage (epistaxis or 
gastrointestinal or other bleeding?)

Yes

Control the 
site of bleed 

and 
transfuse 

RBC units 
accordingly 

No

Delay in transfusion 
schedule?

Yes

Transfuse RBC unit(s) and 
accommodate schedule 

No

Low reticulocyte count +/- decrease 
in white cell and platelet count?

Yes

Parvovirus B19 infection, contact 
hematology specialist (may consider 

IVIG therapy)

No

Other causes: folate deficiency, 
vitamin B12 deficiency, 

splenomegaly 

Fig. 1 Management of the patient with thalassemia presenting to the EDwith symptomatic anemia. TDT transfusion-dependent thalassemia,NTDT non-
transfusion-dependent thalassemia, IVIG intravenous immunoglobulins
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dental abscesses, and lumbar puncture for meningitis
should be considered. After evaluating for an infection,
the presentation of fever could be attributed to other
conditions such as drug-related fever, thromboembolic
events, and delayed transfusion reactions.

In summary, clinicians in the ED should maintain a height-
ened index of suspicion for the increased risk of infection in
patients with thalassemia, especially in those with history of sple-
nectomy. Therefore, it is crucial to initiate an appropriate workup
and a timely plan ofmanagement for the patient with thalassemia
presenting to the ED with a clinical picture suggestive of sepsis.
Figure 2 summarizes the management of the patient with thalas-
semia presenting to the ED with suspected sepsis.

Heart failure

Despite advances in iron chelation therapy and in the thera-
peutic management of TDT, cardiovascular disease still re-
mains the leading cause of morbidity and mortality in this
patient population [9, 22, 23, 31, 32]. The onset of cardiac
complications has continued to shift to older ages, with amean
age in the third decade of life [9, 31, 33, 34].

In order to address emergencies associated with heart fail-
ure in patients with TDT, understanding of the different phe-
notypes of heart failure encountered in these patients and their
pathophysiology is necessary. In terms of ventricular function,
two different phenotypes can be identified: a dilated cardio-
myopathy phenotype with decreased contractility and left ven-
tricular dilatation and a restrictive cardiomyopathy phenotype
with reduced left ventricular filling and subsequent pulmonary
hypertension, right ventricular dilatation, and global/
biventricular heart failure [35, 36]. The presence of two

distinct phenotypes could explain the complexity of the un-
derlying pathophysiology. Iron deposition in the myocardium
is the main cause of cardiac dysfunction. This is explained by
the free plasma iron, which, in case of iron overload and com-
plete transferrin saturation, will be present in high titers and
will enter the myocytes through voltage-dependent L-type
calcium channels to cause myocytes apoptosis [37].
Cardiomyopathy is more common in patients with TDT as
compared to patients with NTDT. Iron overload differentially
involves the liver rather than the myocardium in patients who
are not dependent on regular red blood cell transfusion. This
was evident from observational studies that showed absence
of cardiac siderosis even in NTDT patients with severe liver
iron overload [38].

Patients with heart failure in the setting of TDT present
with worsening dyspnea, orthopnea, paroxysmal nocturnal
dyspnea, dry cough, chest discomfort, decreased exercise tol-
erance, increased abdominal girth, and/or lower extremity
edema. Although these symptoms may overlap with other
complications of thalassemia such as venous thromboembo-
lism and infection, clinicians in the ED should consider heart
failure as an important item on the differential—even in youn-
ger patients. A basic metabolic profile (renal function markers
and electrolytes—including magnesium), liver enzyme and
bilirubin levels, a complete blood count, a brain natriuretic
peptide (BNP) level, and an electrocardiogram should be
checked. Point of care cardiac ultrasonography may help elu-
cidate the diagnosis. Consideration should be given to
checking troponin concentration. Severe anemia may aggra-
vate heart failure symptoms and acute kidney injury. Thyroid
function testing should be considered in case of tachy- or
brady-arrhythmias. Timely diuresis alleviates congestive

Fever/ Possible Infection

History and Physical exam

Hemodynamically 
unstable

Intravenous fluids

Blood cultures, urine 
analysis + culture, lactic 

acid

Broad-spectrum 
antimicrobials including 

coverage for common 
encapsulated bacteria

Dyspnea, cough

Respiratory infection 
versus fluid overload 

Chest X ray versus CT 
chest

Abdominal pain, diarrhea, 
+/- lymphadenopathy

Blood and urine cultures 
for Yersinia

Flank pain, lower urinary 
tract symptoms +/-

history of nephrolithiasis

Urine analysis, urine 
culture +/- CT abdomen

Neurological Symptoms

CT head

Lumbar puncture to 
evaluate for meningitis 

Further imaging (MRI) to 
evaluate for brain abscess 

formation

Unclear focus

Echocardiography to 
evaluate for endocarditis

Dental panoramic 
radiographs to evaluate 
for dental abscess(es)

Fig. 2 Management of the patient with thalassemia presenting to the ED with suspected sepsis
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symptoms. Over-diuresis can precipitate acute renal failure.
Patients with thalassemia in heart failure are sensitive to hy-
povolemia as a result of the restrictive physiology and stiff
vasculature. In the acute setting, furosemide drips can be eas-
ier to titrate than bolus diuretics. Inotropic support should be
considered in the patient presenting in cardiogenic shock.
Patients with liver disease from iron overload, hepatitis C, or
heart failure may have impaired hepatic synthetic function.
Albumin replacement may help boost low oncotic pressures
temporarily and facilitate more effective diuresis, especially in
the setting of concomitant liver cirrhosis. Noninvasive posi-
tive pressure ventilation therapy may be considered in the
patient with significant hypoxemia and/or hypercapnia.
Admission to a unit with cardiac monitoring is recommended,
while diuresis is continued.

When in the ED, patients with acute heart failure from iron
overload who are off iron chelation therapy should be started
on treatment. Deferoxamine should be given continuously,
either subcutaneously or through a percutaneous intravenous
catheter, until the ventricular function normalizes. The usual
recommended dose is 40–50 mg/kg/day as a continuous intra-
venous infusion. However, reversibility of iron-induced car-
diomyopathy after the introduction of therapy is not univer-
sally accepted due to high mortality of patients presenting
with advanced heart failure despite chelation therapy [39]. In
other patients, even after significant myocardial iron toxicity,
aggressive iron chelation can restore myocardial function
[40]. Cardiac MRI and complete echocardiography may be
considered in the inpatient, outpatient, or post-acute care set-
ting, but appropriate management in the ED should not be
delayed for those investigations.

Arrhythmias

Patients with TDT are prone to arrhythmias with a mixture of
triggered and reentrant types [41]. Patients with thalassemia
presenting to the ED with arrhythmias are approached in a
similar fashion to patients without thalassemia. Vital signs
and an electrocardiogram (ECG) should be obtained, and the
patient should be placed on a heart rate monitoring device.
Intra-atrial reentrant tachycardia and atrial fibrillation are the
most common arrhythmias detected in patients with thalasse-
mia [18, 42]. Young, anemic patients with atrial fibrillation
are more likely to be symptomatic given their relative state of
hyperdynamic circulation. Atrial fibrillation needs to be man-
aged by rate controlling agents, iron chelation in the case of
iron overload, anticoagulation (after patient is screened for
bleeding risk), and rhythm control agents [43]. In the case of
unstable patients with supraventricular arrhythmias (patients
with hypotension, chest pain, altered mental status,
signs of acute heart failure), immediate cardioversion
should be performed. In stable patient, pharmacological
treatment can be pursued [44]. Involving a cardiologist

with experience in cardiac electrophysiology is recom-
mended. Thyroid function testing should be considered
in the case of tachy- or brady-arrhythmias.

Ventricular rhythm disturbances are more specific for iron
toxicity [42]. In fact, the presence of couplets, non-sustained
ventricular tachycardia, or mixture of ventricular premature
contractions should raise clinical suspicion for cardiomyopa-
thy related to iron overload [42]. Amiodarone is the drug of
choice for rhythm control in the acute setting because of its
broad spectrum of action and relatively modest negative ino-
tropic impact on ventricular function. In case the patient is
unstable, immediate cardioversion is performed [45].
Although currently less common, heart block is another seri-
ous complication that should be rapidly recognized and man-
aged in the ED [46].

Venous and arterial thromboembolism

Thromboembolic events are among the most serious compli-
cations in thalassemia [47]. Thromboembolic events are 4.38
times more frequent in NTDT than in TDT, with more venous
thromboembolism occurring in NTDT and more arterial em-
bolism occurring in TDT [48]. This increased incidence of
thromboembolic events is thought to be related to several
factors. Patients with thalassemia have high rates of platelet
consumption, low levels of protein C and S, and increased
activation of inflammatory and endothelial cells [49, 50]. In
NTDT, high serum ferritin (> 1000 ng/mL), age above 35, and
splenectomy are associated with a higher risk for thrombosis.
Protective factors include a history of blood transfusions and
hemoglobin of 9 g/dL or greater [51]. Patients with thalasse-
mia and, especially those with NTDT, presenting to the ED
with unilateral extremity edema, warmth and/or erythema,
dyspnea, chest pain, and/or hypoxia should be urgently inves-
tigated for DVT or pulmonary embolism (PE) [52].

Patients with thalassemia may present with severe head-
ache. In this case, a physical exam should focus on looking
for signs of increased intracranial pressure, such as
papilledema, nausea, vomiting, and altered mental status.
Clinicians in the ED should consider the possibility of central
venous sinus thrombosis which could be evaluated with mag-
netic resonance venous imaging (MRV), usually following a
computed tomography of the head (CT) to evaluate for intra-
cranial hemorrhage. Initiation of anticoagulation therapy for
venous sinus thrombosis is crucial to avoid serious neurologic
complications and should be ideally discussed with the
treating hematologist. Consultation with neurology and neu-
roradiology may help identify opportunities for intervention
that may slow down or more effectively reverse the thrombot-
ic process and its neurologic sequelae.

In addition to DVT and PE, patients with thalassemia are at
higher risk of portal vein thrombosis, stroke, and silent brain
ischemia [48, 53]. Arterial thromboembolic/ischemic events,
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specifically cerebrovascular accidents, are more likely to oc-
cur in patients with TDT. Recent observational data suggest
that arterial thromboembolic events are more common in pa-
tients with NTDT when compared with subjects without thal-
assemia [54]. Patients with thalassemia, who present to the ED
with signs and symptoms of stroke, including focal somato-
sensory neurological deficit, should be assessed with an ur-
gent CT of the brain to rule out intracranial bleeding. Standard
stroke care should be promptly initiated including systemic
thrombolytic therapy if appropriate.

Trauma

In the setting of trauma, routine resuscitation procedures
should be followed. We recommend adhering to the
advanced trauma life support (ATLS) guidelines and
promptly involving the trauma and the general surgery
teams [55]. Evaluation for worsening anemia secondary
to blood loss is a key step. Whenever possible, the
clinician should ensure that the hemoglobin is not lower
than the steady state in the hemodynamically stable pa-
tient. Blood product and fluid support should be provid-
ed to maintain adequate organ perfusion in the hemody-
namically compromised patient. Consultation with the
transfusion service or the blood bank specialist is essen-
tial given the higher rates of alloimmunization in pa-
tients with thalassemia. Effective communication usually
expedites the delivery of safe and appropriate blood
products from the blood bank. Extended red cell pheno-
typing is not usually possible when emergent transfu-
sions are needed, but blood bank specialists can usually
provide safe products based on joint decision-making
with the clinician. Clinical judgment should be
exercised to weigh the urgency of transfusion in the
setting of trauma. No patient with thalassemia should
be denied a potentially lifesaving blood transfusion be-
cause of challenges in procuring compatible products.
Similarly to patients without thalassemia, patients with
a confirmed ABO type can receive uncross-matched,
type-specific blood. Patients without an available ABO
type can receive type O blood. Transfusing with the
“least incompatible” blood may be necessary in patients
with severe bleeding who have multiple alloantibodies,
alloantibodies to high-frequency red cell antigens, or
autoantibodies.

Considering splenic rupture in patients with spleno-
megaly is important. Given the higher prevalence of
osteoporosis in patients with thalassemic disorders, cli-
nicians should remember that bone fractures can happen
with relatively minor trauma [56]. Common sites in-
clude the upper extremities, the ribs, the spine, the hips,
and the metatarsals [57].

Symptom-focused management

Dyspnea

The patient living with thalassemia who presents to the ED
with dyspnea should be considered at high risk for venous
thromboembolism, acutely decompensated heart failure, and
dysrhythmias. Patients with thalassemia, especially NTDT,
are at an increased risk for venous thromboembolism and
pulmonary hypertension. D-dimer assays have not been sys-
tematically studied in patients with thalassemia. Starting with
a chest X-ray and an electrocardiogram is an important step.

Another rare entity that should be considered is pleural
effusions related to extramedullary hematopoiesis, especially in
the patient with NTDT [58]. These patients can present with
hemothorax [59], and the effusions are usually exudative.
Management of extramedullary hematopoiesis-related pleural
effusion in the ED consists of supplemental oxygen, fluid aspi-
ration, and blood transfusion. Antibiotic therapy should be
considered if the effusion is suspected to harbor an infection
or to be parapneumonic. Treatment of these pleural effusions
usually requires blood transfusion to mitigate the hypoxic
stimulus for extramedullary hematopoiesis, hydroxyurea
therapy, radiation therapy, frequent aspiration, and/or pleurodesis
[58, 59]. Table 1 summarizes the differential diagnosis for the
patient with thalassemia presenting to the EDwith acute dyspnea.

Chest pain

Given the increased risk for cardiac arrhythmia, pulmonary em-
bolism, and heart failure, patients with thalassemia who present to
the EDwith chest pain oftenwarrant a comprehensiveworkup for
life-threatening diagnoses including ventricular arrhythmias, acute
coronary syndromes, pulmonary embolism, pericardial
tamponade, and tension pneumothorax [42, 48, 51, 52].
Evaluation should include an electrocardiogram and a chest X-
ray. Despite the lack of specific risk assessment tools for
venous thromboembolism in the setting of thalassemia, it is im-
portant to recognize the increased risk of venous thromboembo-
lism in patients with thalassemia in general and NTDT in partic-
ular [48, 51]. The clinician in the ED should examine the chest
wall for areas of palpable tenderness that could be suggestive of
rib fractures. Acute heart failure may present with chest discom-
fort or chest pain, but it may be associated with abdominal pain,
especially in the epigastrium and the right upper quadrant, sec-
ondary to distension of the liver capsule in the setting of venous
congestion [22, 23, 33, 36].

Abdominal pain

Patients with thalassemia are at an increased risk of cholelithiasis,
portal vein thrombosis, mesenteric artery thrombosis,
nephrolithiasis, and Yersinia infection [24, 25, 60]. It is important
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to keep these clinical entities in mind when evaluating the patient
with thalassemia for abdominal pain. Figure 3 summarizes the
suggestedmanagement of the patient with thalassemia presenting
to the ED with abdominal pain.

Back pain

The patient with thalassemia presenting to the ED with acute
back pain should be evaluated for the presence of neurological

deficits [10, 61, 62]. The presence of focal motor or sensory
deficits with or without urinary retention or bowel incontinence
raises the suspicion for cord compression by extramedullary he-
matopoietic lesions or an acute vertebral fracture [61, 63, 64].
Presence of neurological deficits should prompt urgent consulta-
tion of a neurologist, neurosurgeon, and potentially a radiation
oncologist. MRI of the spine with contrast is the imaging modal-
ity of choice to diagnose spinal cord compression [65].
Treatment includes intravenous glucocorticoids, surgical

Table 1 Differential diagnosis for
the patient with thalassemia
presenting with acute dyspnea

Head, ear, nose,
throat, neck

Angioedema, anaphylaxis, neck trauma, foreign body aspiration, deep neck infection

Chest wall Rib fractures
Pulmonary Bronchitis, pneumonia, pulmonary embolism, pleural effusion (parapneumonic or related to

extramedullary hematopoiesis), pneumothorax, asthma, chronic obstructive pulmonary
disease, pulmonary hypertension

Cardiac Acute coronary syndromes, acute decompensation of chronic heart failure, cardiomyopathy,
high-output heart failure, flash pulmonary edema, dysrhythmia, pericarditis, cardiac
tamponade, myocarditis

Other Anemia

Abdominal Pain

History and physical exam

Hemodynamically 
unstable

Rigid abdomen, rebound 
tenderness, evaluate for 

peritonitis, surgical abdomen

Intravenous fluids

Broad-spectrum 
antimicrobials

Consult General 
Surgery team

Consider consulting 
Infectious Diseases

Hemodynamically 
stable

Fever, diarrhea

Blood and urine 
Yersinia cultures

If RLQ pain, 
consider 

appendicitis if 
work-up negative 

for Yersinia

RUQ pain +/-
positive Murphy’s 

sign

US RUQ to 
evaluate for 

cholelithiasis, 
cholecystitis

Consider ERCP

Consider Doppler 
US to evaluate for 

portal vein or 
hepatic vein 
thrombosis

Flank pain +/-
urinary symptoms

US or CT abdomen 
without contrast 

(preferred) to 
evaluate for 

nephrolithiasis

Consider portal vein 
thrombosis in the patient 

with unexplained abdominal 
pain (+/- blood-containing 

diarrhea)

Fig. 3 Management of the patient with thalassemia presenting to the ED with abdominal pain
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decompression, radiation therapy, and blood transfusion to alle-
viate the hypoxic stimulus for extramedullary hematopoiesis [66,
67]. In the absence of focal neurological deficits, considering
acute or chronic vertebral fractures is important as patients with
thalassemia are at an increased risk of osteoporosis [68–71].

Special considerations during the COVID-19
pandemic

The current coronavirus disease 2019 (COVID-19) outbreak,
caused by the novel severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), has posed novel challenges and consid-
erations for the care of patients in the ED. Patients with thalasse-
mia have comorbidities, including ineffective erythropoiesis,
chronic hemolytic anemia, iron overload, and hypercoagulabili-
ty, that may make them vulnerable to complications of SARS-
CoV-2 infection [72]. Although splenectomy is not known to
increase the risk of severe viral infections, splenectomized pa-
tients may be at risk of severe secondary bacterial infections
when infected by SARS-CoV-2. Prompt recognition of the risk
of bacterial infections is important for timely institution of anti-
biotic therapy. A retrospective cohort of 11 Italian patients with
thalassemia reported that patients with thalassemia had a gener-
allymild clinical presentation [73]. Among this group of patients,
six required hospital admission and none died [73]. Another
retrospective analysis of Iranian patients with thalassemia with
confirmed (15 patients) and suspected (8 patients) SARS-CoV-2
infections reported higher rates of mortality (26.1%), when com-
pared to experience in the Italian series and the general popula-
tion in Iran [74]. Patients with NTDTwere at higher risk of death
compared to patients with TDT [74]. Diabetes, heart disease, and
pulmonary hypertension were significantly associated with mor-
tality [74]. Given the limited clinical experience with SARS-
CoV-2 in patients with thalassemia, general recommendations
for the general population must be followed with special atten-
tion to thrombotic and secondary bacterial infectious complica-
tions. Vigilance in instituting early isolation of patients with thal-
assemia from any potentially infected contacts remains impor-
tant. Avoiding nonurgent transfusion support in the ED is impor-
tant to keep patients with thalassemia away from high-risk set-
tings. Triaging patients and determining the safest disposition
should follow general guidelines for the general population.
Clinicians should consider home with self-isolation for the dura-
tion of symptoms as the safest disposition for patients who are
mildly symptomatic, hemodynamically stable, and without evi-
dence of acutely exacerbated hemolysis. Given the heightened
risk for acute worsening of chronic hemolysis, clinicians should
consider checking blood counts for the patients with thalassemia
diagnosed with SARS-CoV-2 infection. For patients with TDT,
specific plans for continuation of transfusion support during the
period of self-isolation should be made in consultation with the
treating hematologist and the transfusion facility. There is no

current evidence that COVID-19 may be transmitted through
blood transfusion [75]. Care should be exercised in considering
thrombotic complications in patients presenting with SARS-
CoV-2 infection as both thalassemia and COVID-19 have been
associated with hypercoagulable states [52, 76, 77].

Conclusion

Patients with thalassemia may present to the ED with various
concerns that may be unique to the disease or similar to the
general population. The initial approach to the patient with
thalassemia presenting to the ED should include thorough
history and a targeted physical examination. Awareness of
ED providers about the different complications of thalassemia
may help initiate a collaborative and multidisciplinary effort
with the goal of early recognition and expedited management.
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