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‘Abstract

Burkitt's lymphoma is a type of non Hodgkin’s lymphoma which
is associated with translation of myc-oncogene located on immuno-
globulin heavy chain IGH on chromosome 14. Vincristine is used in
treatment of several types of cancers including Burkitt's lymphoma.
We present the case of a 22 year old male with stage IV Burkitt's
lymphoma who received Vincristine as part of this chemotherapy
regimen and developed a rare side effect of autonomic dysfunction.
He developed orthostatic hypotension and syncope and a full work-
up ruled out other causes of syncope. His symptoms resolved with
discontinuing Vincristine and starting mineralocorticoids. This effect
has been described in literature in case studies in the 1980s. It is a
diagnosis of exclusion when encountered and can have debilitating
effects on the patients. We think it is important to know about it be-
cause early detection and appropriate management lead to dramatic
resolution of symptoms.
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Abbreviations

CT

EBV: Ebstein Barr Virus
EEG

EKG

GI

Hyper CVAD

IGH

Myc

R-EPOCH

RICE

Introduction

Burkitt’s lymphoma is an uncommon type of non Hodgkin’s lym-
phoma and its yearly incidence is approximately 1200 in the United
States [1]. It was first described in the 1950s by Dennis Burkitt in
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children with jaw tumors in Uganda [2]. The pathophysiology of
Burkitt Lymphoma includes translocation of myc-associated onco-
gene that is located at chromosome locus 8q24.21 with the immuno-
globulin heavy chain gene, IGH, located on chromosome 14 leading
to over expression of myc [3]. This translocation when associated with
other hematologic malignancies may present as aggressive and treat-
ment refractory disease [4]. Ebstein Barr Virus (EBV) has been asso-
ciated with 98% of endemic cases, as well as 20% of sporadic cases [5].
Vincristine, a well studied chemotherapeutic agent used in treatment
of several types of cancers, is a derivative of purified alkaloid from
Periwinkle plant Vinca Rosea of the family Apocynaceae [6].

Case Presentation

A 22 year old white male with stage IVB Burkitt’s Lymphoma pri-
marily refractory to 2 cycles of Rituximab, Etoposide, Prednisolone,
Vincristine, Cyclophosphamide, Hydroxydaunorubicin (R-EPOCH)
and intrathecal methotrexate [7], had an initial response to 2nd line
Rituximab, Ifosfamide, Carboplatin, Etoposide (RICE) after 2 cycles
but progressed by his 4th cycle. He had multiple admissions for neu-
tropenic fever during his therapy and complained of presyncopal ep-
isodes when standing. He was then started on Rituximab, Cytarabine
and methotrexate (Hyper CVAD part B with Rituximab) [8]. After his
first cycle, he was admitted for fever, neutropenia and upper GI bleed
with thrombocytopenia. Due to this, his remaining doses of chemo-
therapy were reduced by 20%.

After cycle 2 of Hyper CVAD part B, he was again admitted for
sepsis and aspergillus pneumonia with neutropenia. During Hy-
per-CVAD part A (cyclophosphamide, Vincristine, adriamycin,
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dexamethasone), the patient had a syncopal episode while standing
up in the shower during which he became unresponsive for 1-2 min-
utes, with bladder incontinence and dilated pupils bilaterally. Glucose
at the time was 121. A stat EEG showed runs of diffuse theta waves,
but otherwise no seizure activity. EKG showed sinus tachycardia, and
CT head showed no acute abnormalities. He was placed on telemetry,
which showed no arrhythmias. Nephrology believed that this hypo-
tension was not secondary to volume depletion since the patient was
not retaining sodium based on urine studies and had no response to
fluid bolus. After volume depletion and cardiogenic causes were ruled
out, it was believed that his symptoms were related to orthostatic hy-
potension leading to cerebral hypoxia as the patient was symptomatic
with orthostatic vitals. His systolic blood pressure dropped 30 points
and the diastolic dropped 19 on changing position from sitting to
standing. The patient did report that he had had similar events during
and after prior chemotherapy treatments but this had never been
worked up. Per neurology recommendations, fludrocortisone was
started for suspected neurogenic orthostatic hypotension. Since he
continued to remain symptomatic with orthostatic vitals, midodrine
was added a few days later. His symptoms of orthostatic hypotension
and presyncopal episodes did resolve and he was able to walk down
the halls with physical therapy and was considered safe for discharge.
His orthostatic hypotension and presyncopal/syncopal episodes are
consistent with a diagnosis of autonomic dysfunction from Vincris-
tine therapy. The patient had received Vincristine-based Chemother-
apy (R-EPOCH) in the past and had reported a prior history of such
episodes that were not further worked up. Moreover, his symptoms
resolved after discontinuation of the Vincristine and addition of flud-
rocortisone and midodrine.

Discussion

Peripheral sensory motor neuropathy from Vincristine-based
chemotherapy, used in treatment of Burkitt's lymphoma, has been
well studied. Presentation typically includes dysesthesia, areflexia and
dysautonomia [9,10]. The earliest symptoms typically include pares-
thesias of fingers and toes. In addition, loss of Achilles tendon reflex
has been documented in children receiving Vincristine-based therapy
for treatment of acute lymphoblastic leukemia [11]. In the same study,
vagal chronotropic control of the heart was presumably impaired by
Vincristine and was measured in terms of heart rate variability. These
effects were found to be similar to vagal blockade and diabetic cardio-
neuropathy and resolved after vincristine therapy was stopped Vin-
cristine-induced vocal cord dysfunction and laryngeal nerve paralysis
and return of function upon completion of therapy has been reported
aswell [11-13].

Vincristine-induced orthostatic hypotension does occur but the
documented cases are rare worldwide. In a case study published by
Carmichael et al., a 26 years old patient showed no signs of sympathet-
ic dysfunction prior to receiving Vincristine and dexamethasone to
treat a frontal lobe tumor, and received 1mg intravenously weekly, and
then biweekly. He experienced tingling and occasional numbness in
his extremities, and developed postural hypotension and tachycardia
at rest, but had a mostly normal neurological exam with the excep-
tion of hypoactive deep tendon reflexes, decreased vibration sense in
the feet and ankles and marked hyperesthesia. His low blood pressure
and high heart rate increased when sitting and were exaggerated when
standing. The Vincristine treatment was stopped, and the patient was
switched to a high salt with fludrocortisone acetate diet. Two weeks

post Vincristine, he showed improved postural symptoms. By six
weeks post Vincristine, the patient had low normal norepinephrine
levels in the urine, although he passed away during a round of radia-
tion therapy and the severity of his illness prevented further evalua-
tion of the postural hypotension [14].

A case review published in 1980 presented twenty six cases with
only one case of orthostatic hypotension. This case presented very
similarly to the one described by Carmichael et al., with a decrease
in blood pressure and increase in pulse from the supine to standing
position. It was indicated that the orthostatic symptoms were not
dose related as the affected patient only received a cumulative 6 mg
of Vincristine while other patients included in the study were given a
median of 20 mg, with some patients receiving over 50 mg. The case
review also included reports of seven of the twenty six cases having
neurotoxic effects as a result of Vincristine therapy [15]. In each case,
orthostatic symptoms were resolved after discontinuing the therapy.
Vincristine is associated with causing motor neuron failure and is like-
ly a culprit explaining the symptoms described in our case [16]. As
chemotherapeutic drugs may be associated with debilitating side ef-
fects, this has prompted investigators to look into alternative therapies
as shown by Bhattacharya (2016) resulting in bed to bench prelimi-
nary translational work [17].

Conclusion

Similar to the cases discussed, our patients orthostasis resolved
quickly after discontinuing Vincristine and initiating fludrocortisone
and midodrine. The severity of these symptoms strongly supports
monitoring and awareness of this side effect for all patients on Vincris-
tine containing regimens to allow early discontinuation of the offend-
ing drug. Awareness is especially important due to quick resolution
of orthostatic symptoms with mineralocorticoid treatment. Given the
rarity of this side effect, publication of this rare side effect is extremely
important.
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