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Abstract

Background: Sickle cell trait (HBAS; AS) is a condition that result from a point mutation of the beta chain
of the hemoglobin Sickle cell trait was generally thought to be a benign carrier state where individuals
have normal expectancy unless they were exposed to oxidative stress like sever tissue hypoxia, acidosis
and dehydration to cause complications. Venous thromboembolism and exercise-related sudden death
are the two mostvitally concerning complications.

Case presentation: We are reporting a case of 19 years old sickle cell carrier male that presented to the
emergency department with bilateral upper extremities swelling after exercising at the gym. Initial Blood
work-up revealed positive D-dimer of 2.72 ng/ml and positive sickling test. Upper extremities Doppler
ultrasound showed no evidence of deep venous thrombosis (DVT), Chest CT scans showed superior vena
cava thrombosis involving the right subclavian vein and extending to the right basilic vein. Thrombosis
was believed to be secondary to sickle cell trait.

Conclusion: This case demonstrates a rare complication of sickle cell trait. Exercise related sudden death

and thrombosis are possible, lethal complications in SCT carriers.
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Introduction

Sickle cell trait (HBAS; AS) is a condition that result from a point mutation of the 6" codon of the
beta chain of hemoglobin and around 200 million people are heterozygous carriers [20] with 30% to 40%
in sub-Saharan Africa[1].

Sickle cell trait was generally thought to be benign carrier state where individuals have normal life
expectancy unless they were exposed to oxidative stress like sever tissue hypoxia, acidosis and
dehydration to cause complications [7]. Recent data have shown that sickle cell trait is a risk factor for
adverse outcomes including; Increased risk of thromboembolism [7] hypercoagulability [8,21] and
sudden death after extreme exertion [6,21]. Although the he exact mechanism of these events is unclear
but the association between sickle cell trait and exercise-related adverse events can't be ignored, kark et
al noted in his study a 30-fold increase in exercise related sudden death in black recruits with sickle cell
trait [6]. Hypercoagulability could be the reason for this fatal outcome noted in sickle cell trait [8].
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We are reporting an extremely rare and severe case of superior vena cava thrombosis with
extension up to the basilic vein in SCT patient after exercise. We hope that this case can serve as an

addition to the literature on relation between sickle cell trait and the risk of adverse and fatal events.
Case Presentation

A 19-year-old male presented to the emergency department with a chief complaint of bilateral
upper extremities swelling for one day prior presentation. He reported initial swelling 1 week ago after
weightlifting at the GYM for one hour. The swelling started on the right upper limb that progressed to the
left upper limb over the last 2 days that became noticeable 1 day prior to his presentation. He denied any
chest pain, shortness of breath, stridor, cough, fever or palpitation. No history of trauma, travel, insect bite
and fever. He had a past medical history of intermittent bronchial asthma diagnosed 6 years ago. He had
Positive family history of sick cell trait. Patient denied alcohol intake or eliciting drugs use. On
examination patient was conscious, alert and oriented with stable vital signs, swelling of the neck with
prominent congested vein, right and left upper extremities non tender swelling (right more than the left
with circumference 36 centimeters (cm) and left arm 34 cm). No pitting or skin changes or
lymphadenopathy. The rest of the physical exam is unremarkable. ECG showed normal sinus rhythm.
Chest x-ray was normal. Initial Blood work-up was only significant with positive D-dimer of 2.72 ng/ml
and positive sickling test. Upper extremities Doppler ultrasound showed no evidence of deep venous
thrombosis (DVT), Chest CT scans showed a filling defect in the superior vena cava extending to the right
subclavian vein and the right basilic vein. PT=11.2s (9-14), INR=0.96, APTT= 25.90s (20-30), Thrombin
time=12s (12-16), Fibrinogen 3.61g/L (1.5-4.2). Haemoglobinopathy screening panel: Haemoglobin A
(Adult) 60.4% Sickle cell trait-heterzygous HbS, Haemoglobin A2=3.3% (1.5-3.5), Haemoglobin F=1.1%,
Haemoglobin S=34.20%, HPLC Impression of blood= Sickle cell trait. Factor V Leiden mutation by PCR=
Absence of Mutation, Prothrombin mutation=absence of mutation, Anti-Nuclear Antibody= Not reactive.
Thrombophilia screening panel: 89.9% (60-124), Antithrombin assay= 98.7% (79-131), Protein
C=111.9% (64-128), Activated protein Risis=1.0 ratio (069-2) and Fibrinogen= 2.66 g/L (1.5-4.2). HIV
1&2 screening (antigen & antibody) = Non-reactive, anti-Ds DNA Antibody (ELISA) = Non-reactive and
Janus Kinase (JAK2) = Absence of mutation. Chest abdomen-pelvic CT scan showed no evidence of mass
or malignancy. Systemic anti-coagulation therapy initiated (Low Molecular Weight Heparin and
Warfarin) with good recovery without needing an endovascular treatment, a repeat CT scan showed only
residual thrombus in the right basilic vein. Patient was discharged from hospital after 5 days was seen in
the clinic after 9 days. After that, the patient lost follow-up. Superior vena cava thrombosis (SVCT) was

believed to be secondary to sickle cell traitin the absence of malignancy.
Discussion

Sickle cell trait (SCT) is one of the most common benign hematological disorder that affects the
hemoglobin (Hb) affecting approximately 300 million people all over the world higher in Mediterranean
region, sub-Saharan Africa, parts of India and the Middle East [1,5]. Most of the SCT patients usually
asymptomatic but serious potential complications can occur such as renal papillary necrosis leads to
gross hematuria, renal medullary carcinoma, splenic sequestration, and infarction especially in high
altitude, exertional rhabdomyolysis, exercise-related sudden death, fetal demise and venous
thromboembolism [5,6,7].
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The risk of thromboembolism from sickle cell disease (SCD) well described in the literature, sickle
cell patients have an approximately 2-folds increased risk of venous thromboembolism in compare to
normal individuals [9]. Complications starts with sickling is a process causing polymerization of the red
blood cells which occurs due to dehydration, hypoxia, acidosis, hypothermia leads to hypercoagulability
[3]. Primarily by having sickled red cells causing vascular endothelial damage which leads to activation of
coagulation cascade (activating thrombin-anti-thrombin (TAT) complex, prothrombin fragments, and D-
dimer) causing vaso-occlusive injury but this phenomena are even more complicated in SCD which
involves alteration of normal cellular vascular physiology causing increment in an inflammatory cellular
markers (Interleukins), Tumor necrotic factors (TNFs), Nitric oxide (NO) depletion and release of
Microparticles (MP) which ultimately leads to cellular inflammation and vascular instability which
ultimately causing hypercoagulability that leads to thromboembolism [6,10,13]. Cellular inflammation
plays an important role in thromboembolic events in sickle cell patients especially with monocytes
activation in SCT. Tantawy and his colleague's et al [11] have found higher-level of cellular receptor CD
163 expressed on the monocytes that was believed to be as a marker of coagulation cascade activation in
SCT patients [11]. Another epidemiological study was done by Amin and his colleague's et al. [23]
comparing 18 asymptomatic individuals with SCT (Hb AS) compared to 22 Sub-Saharan control
individuals with normal (Hb AA) were compared to 22 patients with Hb SS SCD. The study showed that
SCT patients have an equivalent risk factor for thromboembolic disease as compare to SCD patients. SCT
have a high risk of developing a pulmonary embolism (PE) and deep venous thrombosis (DVT), there was
a 30-fold increase exercise-related unexplained sudden death in African-Americans compared to normal
population as observed by Kark JA [8]. Folsom AR and his colleagues in his prospective analysis for 249
participants looking for an incidence of DVT and PE among SCT individuals, he found that SCT patients
have a two-fold increase risk of PE [12]. Venous thromboembolism and exercise-related sudden death are
the two most vitally concerning complications. In 2011, Harmon et al reviewed all cases of sudden death
associated with exercise between 2004 and 2008 in athletes from the NCAA (National Collegiate Athletic
Association) in the United States. He found higher rates of exercise-related sudden death in SCT and
higher rates in African-American SCT carriers [11]. Numerous studies have suggested the association of
SCT and Exercise related sudden death, but it was very difficult to prove the etiology or reasoning behind
this fact. One of the proposed theory, the increase in whole blood viscosity [12,13], oxidative stress [14],
slight decrease in RBC deformability [13,15] and evidence of systemic inflammation [16,17] all are

biological responses thathappen during exercise.

While the association between SCT and thrombosis is reasonably well established in literature,
but every study has its own limitation. In our case the patient lost follow-up because after his first
appointment with the clinic that was a limiting factor to make a definitive conclusion. More importantly,
we feel that this report will contribute to the growing literature on SCT adverse outcome and renew the

interestin that topic.
Conclusion

In conclusion, SCT is not a benign disease phenotype, exercise-related sudden death and
thrombosis are possible, lethal complications in SCT carriers. The association of the two is well-
established fact in literature, but pathophysiology is not fully understood. Promoting physician's
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awareness about the potentially life-threatening complications of sickle cell trait is paramount. Further
research on the SCT adverse events and coagulation during exercise in SCT patients is warranted in order
to have a better understanding of this disease process. Further future research should be made looking
for the biochemical marker associated with thrombosis in SCT patients as well as the types of

thromboembolic phenomenain SCT patients.

Figures

Figure 1: Axial color Doppler Ultrasound Image at the Figure 2: Longitudinal color Doppler Ultrasound of

right axillary vein. The red color is the color signal from the right subclavian vein. The red color is the color

the patentright axillary vein. Dynamic images at the time signal from the patent subclavian vein. The Dynamic

of scan demonstrated compressible vein. imaging demonstrated anechoic vein with no evidence
ofechogenic thrombus.
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