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Case Report

Effect of leukapheresis on pain
reduction in leukemic priapism

Shahida Noushad, Dibyajyoti Sahoo, Abhishekh Basavarajegowda, Esha Toora,

Purshotam Paudel

Abstract:

priapism pain could be reduced significantly.
Keywords:
Leukapheresis, pain, priapism

Introduction

Priapism is characterized by prolonged,
persistent, painful, and irreducible
pathological erection, not resulting in
ejaculation.!™ It is considered an
andrological emergency that may have a
poor prognosis. The risk of impotence is
50% despite appropriate management. Since
it is a medical emergency, a delay in its
management can lead to erectile dysfunction
or impotence in the future. Thus, prompt
treatment is essential. Types of priapism
include ischemic and nonischemic. The
most common cause of ischemic type is
idiopathic (65%), followed by hematological
disorders (20%). Sickle cell anemia, Chronic
Myeloid Leukaemia (CML), chronic
lymphocytic leukemia, acute lymphoblastic,
and other leukemias are hematological
disorders that can cause priapism. Itis a rare
complication, and thus, most physicians are
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Priapism is a rare presentation of Chronic Myeloid Leukaemia (CML). It is also considered a medical
emergency as delay in treatment may lead to impotence. Prompt medical and surgical interventions
such as hydroxyurea, analgesia, phenylephrine injection and aspiration, open surgical shunting, and
local radiation therapy are essential. Leukapheresis effectively reduces leukocyte count rapidly and
effectively, thereby an important therapy along with other standard of care in CML-induced priapism.
In the present case, priapism was the presenting symptom of CML. The same was managed with
various modalities such as hydroxyurea, allopurinol, antibiotics, analgesics, sedatives, phenylephrine
injection, and aspiration but failed to reduce priapism pain. With a single cycle of leukapheresis,

inexperienced in managing the condition.
Since only case reports are available, there
is no standard treatment protocol.

Earlier case reports have shown successful
treatment of ischemic priapism with
phenylephrine injection and aspiration, open
surgical shunting, local radiation therapy, or
a combination of these treatments. More
recent publications on leukemic priapism
have come up with cytoreductive modalities
such as chemotherapy, leukapheresis,
or a combination of both. In the present
case, we describe a case in which routine
treatment failed to decrease pain. Prompt
leukapheresis after a failed aspiration and
irrigation with phenylephrine bring down
the pain in CML-induced priapism.

Case Report

A 32-year-old man, a welder by profession
without any prior comorbidities, was
brought to the medical emergency
department room with the persistent
painful erection of the penis for 5-day
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duration. There was a gradual increase in pain, which
impaired his ambulation. He gave a history of weight
loss for 2 months (around 4 kg). He denied a history of
any trauma to the penis, arousal stimulation, illicit drug
intake, or any other medications. He had one episode
of a similar attack of 4-h duration 7 days back, which
detumesced on its own. There were no other symptoms
of leukemia. The patient was treated at another
hospital for a day before admission to our hospital.
He was treated with cytosine arabinoside (100 mg),
analgesics, (unfractionated heparin) as a short bolus,
hydroxyurea (1 g 6 hourly), febuxostat, sodium
bicarbonate, nifedipine, and lorazepam. His white
blood cell (WBC) counts at admission were 450 x 103/ ul.
With the initiation of the above treatment, it reduced to
367 x 10°/ul. There was some reduction in pain intensity
after 24 h of admission. However, the pain recurred, and
he was referred to our hospital on next day. The patient
was conscious and oriented but unable to give the history
due to severe pain.

The patient’s vital signs were as shown: heart
rate-102 beats/min, blood pressure-130/80 mmHg,
RR-20/min, and SpO2-98% on room air. The conjunctiva
looked pale, and clubbing was present. There was no
icterus or lymphadenopathy or cyanosis, or edema.
Physical findings revealed massive splenomegaly. Local
examination showed a tumescent warm penis with
preserved sensations, and rigid cavernosa. No evidence of
associated skin changes was seen. Laboratory evaluation
showed hyperleukocytosis, raised lactate dehydrogenase
but no evidence of tumor lysis. Peripheral smear was
consistent with the chronic phase of CML. Peripheral
blood real-time polymerase chain reaction was sent for
COVID-19 and found negative. From the peripheral
smear report, the patient was diagnosed as CML with
secondary hyperleukocytosis. The patient was restarted
on 1-g hydroxyurea BD, allopurinol 100 mg TDS,
antibiotics, analgesics, and sedatives. He underwent
phenylephrine injection with 50-ml blood aspiration
from the urology department in our hospital and had a
50% reduction in the erection. However, the pain was
not relieved (pain score — 9/10). Hence, he was planned
for rapid cytoreduction with leukapheresis.

The patient had a total leukocyte count of 270.41 x 10°/ul
before the procedure. After obtaining consent from the
patient, we did one leukapheresis session using the
Spectra Optia machine, a continuous flow automated cell
collection system. A femoral vein catheter was used for
accessing the circulation, and ACD (acid-citrate-dextrose)
was used as the anticoagulant with an inlet: AC ratio of
12.0 and an inlet flow rate of 40 ml/min. No replacement
fluid was used during the procedure. Collect rate was
kept as 3 ml/min. A total of 5.8 liters of blood (1.5 total
blood volume [TBV]) was processed, and the collected

volume was 478 ml [Figure 1]. A sample for complete
blood count was taken at the end of collection for
assessing the reduction in leukocyte count. Details of
pre- and postprocedure hematological parameters are
givenin the table below [Table 1]. The general condition
of the patient was stable throughout the procedure.
The patient experienced immediate pain relief after the
procedure, although edema at the site was not reduced
significantly. Pain score showed a reduction from a
score of 9-10 to a 1-2 level. The patient was started on
imatinib 400 mg the next day the following leukapheresis
as his [chimeric gene of BCR (Breakpoint cluster region)
gene and ABL (Abelson proto-oncogene)] result came as
positive. He had undergone a surgical shunt, but there
was only a 30% reduction in edema. He was discharged
on day 7 following leukapheresis with a leukocyte count
of 23,000/ ul with advice for regular follow-up.

Discussion

Chronic myeloid leukemia (CML) is a myeloproliferative
neoplasm. It is characterized by clonal expansion of
pluripotent hematopoietic stem cells containing the
active BCR-ABL fusion gene.l>” The disease is clinically
suspected when the patient presents with an elevated
WBC count and/or an enlarged spleen. Sometimes,

Figure 1: Leukocytes collected after leukapheresis

Table 1: Pre- and postleukapheresis parameters

Parameters Preleukapheresis Postleukapheresis On
discharge

Hemoglobin 9.1 9.8 8.7

(grdi)

Leukocyte 270.41 140.29 23.40

count (x10%/ul)

Differential N, Ly s M, Ngso Lig My Ny, Lo M,

count

Platelet count 134 117 160

(x10%/ul)

Pain score 9-10 0-1 0-1
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patients may present with leukostasis complications of
hyperleukocytosis such as thromboembolic phenomena,
hearing loss, or priapism.*’! In our patient who was
later diagnosed with CML, priapism was the presenting
symptom. Proposed mechanisms!® for ischemic
priapism include (1) venous obstruction caused by the
microemboli or thromboemboli, (2) poor venous outflow
due to hyperviscosity from an increased number of
mature and immature leukemic cells, and (3) venous
obstruction of the corpora cavernosa by the mechanical
pressure on the abdominal veins by the massive spleen.!
In the present case, there was massive splenomegaly
with size reaching up to the right iliac fossa, which could
have obstructed the smooth venous outflow from the
penis leading to priapism. Furthermore, poor venous
outflow due to hyperviscosity from an increased number
of mature and immature leukemic cells could have led
to priapism.

Priapism is a medical emergency that warrants urgent
medical attention. The vital step in the management
is to determine the etiology of the condition as it is a
rare sign of a severe underlying systemic illness. The
effort to bring down the pain using penile anesthesia
or systemic analgesics is less valuable in the case of
ischemic priapism. Most often, the patient needs an
interventional approach such as aspiration-irrigation,
shunting, or leukapheresis. In the present case, the
patient was medicated with hydroxyurea, allopurinol,
antibiotics, analgesics, and sedatives. He also underwent
phenylephrine injection with 50-ml blood aspiration.
All these failed to reduce pain even after 3 days
of aggressive treatment. The pain continued (pain
score — 9/10) as before. Hence, he was preceded for
rapid cytoreduction by leukapheresis. Following the
leukapheresis procedure, there is a significant reduction
of pain. Sometimes, pain in priapism may be severe
and can be unresponsive to high-dose analgesia. When
a severe pain crisis is unresponsive to the standard
therapy, leukapheresis helps to improve pain by rapid
reduction of leukocytes. Many case series have reported
the successful use of therapeutic leukapheresis to treat
priapism.[*8! In most of the cases, leukapheresis was
combined with cytotoxic therapy.

Leukapheresis removes excessive leukocytes from
the peripheral blood with the return of remaining
constituents into the patient’s circulation. High leukocyte
counts have a negative impact on early survival
and complete remission status. Thus, therapeutic
leukapheresis might help in rapid cytoreduction of
activated leukocytes, thereby decreasing morbidity and
mortality. It is typically employed as adjunctive therapy
to alleviate hyperleukocytosis symptoms or bridge to the
effects of more definitive therapy or to avoid teratogenic
effects of definitive therapy in pregnancy complicated

by myeloproliferative disorders. Clinical leukostasis
is considered as Category I (Grade 1b) indication by
the American Society for Apheresis (ASFA).! For
prophylactic use in preventing tumor lysis syndrome
and asymptomatic hyperleukocytosis, it is Category
II (Grade 2c) indication. As per ASFA, minimum of
1.5-2 BV is to be processed for successful leukapheresis
effects. These guidelines do not mention the percentage
of leukocyte reduction to be done for symptomatic relief.
Factors influencing the removal efficiency of leukocytes
include the total number of leukocytes present in the
circulation, TBV processed, the volume of the removing
leukocytes, and the rate of mobilization from the marrow
or extramedullary sites during the procedure. Since
leukocyte is significantly larger than platelets, a larger
volume of cells is to be removed in leukostasis than in
thrombocytosis. Thus, the addition of replacement fluids
during leukapheresis is required, especially if it is a large
volume leukapheresis, where 3-6 TBV is processed. In
this case, no replacement fluid was used, as total volume
processed was only 1.5 TBV, also the removed volume
was only 478 ml. The patient was hemodynamically
stable throughout the procedure. Reduction in the
postleukocyte count is often less than expected due to
rapid recruitment of leukemic cells in the S-phase from
the marrow into the peripheral circulation. Mobilization
during leukapheresis is unpredictable and cannot be
integrated into the calculations used for apheresis
removal of cells at present.

Conclusion

The present case has shown that leukapheresis might
be a helpful adjuvant therapy in the management
of priapism not responsive to other therapeutic
measures by rapidly decreasing the leukocyte count.
It also reduced priapism pain significantly when other
modalities failed. However, the treatment of priapism
in CML remains a multidisciplinary approach, including
hematology, urology, transfusion medicine, and
emergency medicine.
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