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Abstract

Severe neutropenia remains among the most common complications associated with hematological diseases and their
treatment, especially in the early poststem cell transplantation. Managing life-threatening infections associated with
prolonged and profound neutropenia thus remains an essential component for the optimal care of patients undergoing
transplant. Several therapeutic interventions have been attempted either to limit the duration of neutropenia through
granulocyte colony stimulating factors (GCSF), or to treat associated infections through the use of granulocyte transfusions.
The efficacy and safety of granulocyte transfusions have been controversial, and the conflicting results reported by several
trials can be explained by the significant variability related to patient selection, timing of initiation, and duration of
transfusions, preparation methods among multiple others. We herein report a case of life-threatening necrotizing fasciitis
post haploidentical stem cell transplant, responding to the combination of antibiotics and daily transfusions of non-irradiated
GCSF stimulated leukocytes from healthy donors without surgical intervention. We also provide a concise review of the
available literature regarding the use of this intervention, its efficacy and safety and comparison of irradiated with non-
irradiated transfusions.

Introduction stimulating factor (GCSF), or to control severe infections
through granulocyte transfusions from healthy donors during
the period of cytopenia. We herein present a case illustrating

the successful use of non-irradiated GCSF stimulated

Prolonged and profound neutropenia remain among the most
common factors complicating the course and management of

hematological diseases, especially in the peri-transplant
setting, in addition to being the most significant risk factor
for morbidity/mortality in the early poststem cell transplant
(SCT) period. There have been several therapeutic inter-
ventions aiming to limit the duration of neutropenia and/or
decrease its severity, through the use of granulocyte colony
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leukocyte transfusion for a patient with a life-threatening
infection complicating his haploidentical SCT (haplo-SCT)
for acute myeloid leukemia (AML). We will also present a
concise review of the literature of the therapeutic use of
granulocyte and leukocyte transfusions, including its effi-
cacy and safety.

Case report

A 34-year-old male patient with a medical history of biopsy
proven IgA nephropathy and chronic kidney disease diag-
nosed at the age of 30, initially treated with losartan and
steroids (prednisone 20 mg/day) gradually tapered over 1
year, before achieving a stable creatinine (around 2.5 mg/dl
for 2 years) while treated with mycophenolate mofetil
(500 mg twice daily). He was later switched to azathioprine
50mg three times daily for 1 year (creatinine improved
to 1.6mg/dl). In December 2018, he complained of
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generalized fatigue and recurrent gingival bleeding, and was
found to have cytopenia (WBC 3700/mm’-18% blasts,
hemoglobin 9.4 g/dl, platelets 4000/mm?). Bone marrow
evaluation confirmed AML with monocytic differentiation
(36% blasts). Karyotype showed monosomy 7; molecular
studies were negative for NPM1, FLT3 mutations and
common AML translocations. He received induction che-
motherapy with idarubicin and cytarabine (3 + 7 regimen)
on December 22, 2018. Bone marrow evaluation on day 28
postinduction chemotherapy revealed complete remission
with persistent monosomy 7. Because of poor performance
status, he was given consolidation treatment (1 cycle if
5-azacytidine in March 2019, then 1 cycle of high dose
cytarabine in April 2019). He then received conditioning
with TBF protocol (Thiotepa 5 mg/kg for 1 dose, intrave-
nous busulfan 130 mg/m?/day for 2 days and fludarabine
40 mg/m*/day for 4 days) with antithymocyte globulin
(ATG 2.5 mg/kg) for 1 dose, as of May 9, 2019, followed
by peripheral blood stem cell infusion on May 15, 2019
from his haploidentical brother, with posttransplant cyclo-
phosphamide on days +3 and +5. His initial hospital stay
was smooth (had diarrhea and mild decrease in oral intake,
received total parenteral nutrition and Isoniazid for latent
tuberculosis). He developed neutropenia as of May 15
(WBC 300). On May 25th, the patient developed an episode
of dizziness and presyncope with a subsequent trauma to his
left leg resulting in a superficial ulceration over the anterior
shin. Neurology team diagnosed it as a vasovagal syncope.
Two days later (May 27), he started to develop swelling of
his left thigh with rapidly progressing erythema, significant
tenderness mainly over the medial aspects of the thigh, and
high grade fever (reaching 39), with fluctuation in his level
of consciousness. EEG showed mild nonspecific diffuse
disturbance in cerebral function. Infectious workup was
taken; patient was started on piperacillin/tazobactam. Vas-
cular and plastic surgery teams were consulted, duplex
ultrasound of the lower extremities revealed no thrombosis.
CT scan of the lower extremities revealed bilateral swelling
in the fat planes with fat stranding-mainly on the left (Could
not rule out necrotizing fasciitis due to the lack of contrast-
preexisting kidney disease). His WBC was 100/mm?, pro-
calcitonin 13 with lactic acidosis, antibiotics were rapidly
escalated to meropenem and teicoplanin. He was main-
tained on GCSF twice daily. He had rapid worsening of
thigh swelling and erythema suggesting necrotizing fasciitis
with deterioration in his level of consciousness requiring
intubation, hypotension, requiring IV fluid resuscitation and
vasopressors, following which he had a cardiopulmonary
arrest, picked up after 3min of resuscitation, and was
transferred to the intensive care unit. The patient was con-
tinued on medical treatment only (meropenem, teicoplanin,
and anidulafungin). Surgery was excluded after discussion
among a multidisciplinary team and the patient’s family

given the high mortality associated with any surgical
intervention. He initially continued to deteriorate, required
maximum doses of dual vasopressors, and had acute kidney
injury requiring continuous renal replacement therapy.
The patient also showed the evidence of multiorgan failure
(liver failure and coagulopathy). Immunosuppression
(cyclosporine and mycophenolate mofetil) was discontinued
and patient was started on hydrocortisone. Blood cultures
grew clostridium perfringens and we started metronidazole.
On May 29, we initiated daily life-saving non-irradiated
leukocyte transfusion, which was continued till June 11,
from healthy eligible nonrelated donors stimulated with
three doses of prednisone 20 mg starting 16 h before the
collection and 1 dose of GCSF given 12 h prior to collection
by apheresis. We noted improvement of absolute neutrophil
counts (ANC) to 847/mm® after the first infusion and was
thereafter maintained above 1300/mm’ (Fig. 1), with no
evidence of graft versus host disease (GVHD) or any
other significant complication. Repeat CT scan of lower
extremities on June 3, showed further progression of
inflammatory/infectious disease of both lower extremities,
mainly the left, compatible with necrotizing fasciitis.
However, with the continued daily leukocyte transfusions
and antibiotics, the patient started to improve clinically,
with gradual decrease in his thigh swelling, erythema and
tenderness, stabilization of his blood pressure, thus weaning
off vasopressors. We stopped leukocyte transfusions when
CBC revealed WBC 19,000/mm> (PMNs 94%-ANC 18400/
mm°, lymphocytes 1%, and monocytes 5%). Patient had
gradual improvement in kidney function, was extubated
and transferred to the floor for continuation of care.
Bone marrow evaluation on June 10 showed cellular
marrow, maturing trilineage hematopoiesis with no evi-
dence of leukemia. The patient continued to improve, had
physiotherapy and was discharged home on September
while in complete remission, full donor chimerism and off
immunosuppression.

Discussion and literature review

Despite their historical utilization for the prevention and
treatment of severe infections associated with prolonged
neutropenia, multiple controversies persist regarding the
optimal use of granulocyte transfusion [1]. The available
data suggest that granulocyte transfusions are best utilized
as a temporary resource in life-threatening infections com-
plicating transient neutropenia. The use of this form of
blood product infusion therapy started since the 1930s with
the use of buffy coat preparations [2]. Later, the modifica-
tions in the process used for the collection of granulocytes
for transfusion aimed to improve the number of neutrophils
collected, initially by using patients with chronic myeloid
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leukemia as donors [3], and subsequently through the use of
healthy donors with GCSF and steroid stimulation [4, 5],
since the prior method was associated with concerns
regarding toxicities (33% compared with 12% with healthy
donors) and the risk of GVHD with non-irradiated trans-
fusions [6]. Data regarding efficacy of this cellular therapy
came from multiple case series [7] and clinical trials [8],
while other studies revealed negative results [9], and/or
significant toxicity [10]. This explained the limited use of
this treatment modality until the 1990s, where the combi-
nation of GCSF and steroids lead to significant improve-
ment in the collection and patients’ outcomes [11]. The
contradictory results regarding its efficacy may be related to
the variability of patients included, differences in preset
indications to initiate granulocyte transfusions, timing of the
initiation of transfusions, in addition to donor type and
preparation, among multiple others.

Safdar et al. have reported retrospective results of the use
of daily or alternating irradiated granulocyte transfusion
between 2004 and 2007 at MD Anderson Cancer Center,
including 74 patients with various neutropenia-associated
infections [12], among which only 18 patients had under-
went allogeneic SCT. Donors were either related or unre-
lated, stimulated by a single 8 mg dose of dexamethasone
and GCSF (5 pg/kg body weight) 24 h before collection.
Overall, 46% of patients stopped the infusions because of
response or recovery of the neutrophil counts. Toxicity was
noted in 11% of patients, and only 7% had to discontinue
the infusions related to serious events. This analysis iden-
tified a greater benefit in patients with documented severe
infections, and suggested the importance of timely initiation
of this therapy as similarly reported before [13, 14].
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The use of un-irradiated preparations has been proposed
as a means to improve the efficacy of this treatment
approach by allowing in vivo proliferation and expansion of
stimulated myeloid progenitors. Leukemia patients post
chemotherapy who received un-irradiated leukocyte trans-
fusions had significant improvements in their long-term
survival [15]. Freireich et al. had randomly assigned 108
patients to receive irradiated or non-irradiated leukocyte
preparations (stimulated with a single dose of dex-
amethasone (8 mg) and GCSF (600 mcg) before collection
by apheresis. This study revealed that non-irradiated pro-
ducts lead to the production of significantly higher eleva-
tions in the number of granulocytes (higher mean and
median increments); as well as a higher proportion of
patients achieving resolution of neutropenia [16], without
any detrimental impact on overall survival or the eligibility
for allogeneic SCT later; in addition to allowing in vivo
proliferation of stimulated and differentiating myeloid pro-
genitor cells [16]. The available data suggest an acceptable
risk of GVHD (<1%) with a significant benefit if timely
administration is initiated.

Nonetheless, multiple obstacles prevent the widespread
utilization of granulocyte transfusions, and these also vary
across countries. They include but are not limited to the
availability of donors, logistical issues related to the timing
of steroids/GCSF injections and appropriate collection/
apheresis, the dose required and schedule of administration,
in addition to ethical controversies and regulatory restric-
tions related to the administration of steroids and GCSF to
healthy donors.

To our knowledge, this is the first case to be reported of the
successful use of non-irradiated GCSF stimulated leukocyte
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transfusion in a patient with a life-threatening infectious
complication post haplo-SCT. The clinical improvement
noted in our patient and the lack of any significant compli-
cation post transfusion suggest the efficacy and safety of this
treatment strategy in cases of severe infections during pro-
longed and profound neutropenia, including the posttransplant
setting. This however needs further exploration in a clinical
trial to identify the optimal dosing, duration and frequency in
this high-risk category of patients.
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