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Special considerations in the
management of patients
with myelodysplastic
myndrome /
myeloproliferative neoplasm
overlap syndromes during the
SARS-CoV-2 pandemic

To the Editor:

The ongoing pandemic with severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2) and resultant coronavirus disease 2019

(COVID-19) is resulting in high mortality and morbidity worldwide.1,2

While the exact impact of SARS-CoV-2 in cancer patients remains to

be defined, early reports, especially from China, suggest an increased

mortality in those older than 60 years, those with pulmonary compro-

mise or hematological malignancies.3 The virus SARS-CoV-2 uses the

angiotensin converting enzymes-related carboxypeptidase (ACE2)

receptor to gain entry into cells, with these receptors widely expressed

in the cardiopulmonary system, monocytes and monocyte-derived mac-

rophages.4 Monocytes and macrophages frequently interact with

ACE2-expressing cells in various tissues, and ACE2 is also expressed by

cells of the bone marrow (BM) niche, where it associates with the

granulocyte-colony stimulating factor (G-CSF) receptor to negatively

regulate hematopoietic progenitor cells mobilization (supplemental

material for complete reference list in Data S1).

The cytokine profile of patients with COVID-19 resembles that of

patients with secondary hemophagocytic lymphohistiocytosis (HLH),

with the excess production of interleukin 2 (IL-2), IL-6, G-CSF, inter-

feron gamma inducing protein 10, monocyte chemoattractant

protein-1 and tumor necrosis factor (TNF) alpha, among others.5,6

Severe manifestations of SARS-CoV-2 are largely cytokine mediated

and include cytokine release syndrome (CRS), respiratory failure sec-

ondary to acute respiratory distress syndrome (ARDS), and multiorgan

dysfunction syndrome (MODS) (Figure S1).1,2,5 Note, IL-6 is a promi-

nent secreted cytokine and plays a critical role in the inflammatory

cascade seen.6 This has led to the use of IL-6 and IL-6 receptor (IL-

6-R)-directed monoclonal antibodies such as siltuximab (IL-6) and

tocilizumab/sarilumab (IL-6-R) in the management of CRS and ARDS

in patients with COVID-19.

The 2016 iteration of the World Health rganization (WHO) classifi-

cation of myeloid neoplasms identifies four distinct sub-types of adult

onset myelodysplastic syndromes/myeloproliferative neoplasms

(MDS/MPN), namely chronic myelomonocytic leukemia (CMML), atypi-

cal chronic myeloid leukemia, BCR/ABL-negative (aCML), MDS/MPN

with ring sideroblasts and thrombocytosis (MDS/MPN-RS-T), and

MDS/MPN, unclassifiable (MDS/MPN-U).7 Among these, proliferative

variants of CMML, MDS/MPN-U and aCML tend to have persistent

leukocytosis along with circulating immature myeloid cells.8 Prolifera-

tive CMML in particular has a proinflammatory phenotype with ele-

vated serum levels of cytokines including IL-6, TNF-alpha, monocyte

colony stimulating factor (M-CSF) and IL-1RA9; with CMML cells dem-

onstrating an intrinsic hypersensitivity to GM-CSF that is more promi-

nent in RAS-mutant samples.10 Case series have described exaggerated

leukemoid reactions, CRS, ARDS and MODS in CMML patients who

have undergone surgery, or in response to infections/inflammation;

given the abundance of ACE2 receptors experessed on monocytes and

macrophages, we hypothesize that these patients are particularly sus-

ceptible to the cytokine-related complications of SARS-CoV-2.11

We describe a 69-year-old man with symptomatic (constitutional

symptoms), proliferative, ASXL1, NRAS, TET2 mutated- CMML-0 with

a normal karyotype, who had a stable white blood cell count (WBC) of

~35 × 109/L for 6 months, regulated on hydroxyurea. A donor search

for allogenic hematopoietic cell transplant had been initiated. Further

dose increments in hydroxyurea to try to better control his leukocyto-

sis were not tolerated, due to anemia and thrombocytopenia. The

patient was admitted with high grade fever and hypoxic respiratory

failure to his local hospital. His WBC on admission was 90 × 109/L

with neutrophilic series left-shift and he went on to develop ARDS

and MODS, necessitating assisted ventilation. He was diagnosed with

SARS-CoV-2 and died prior to the administration of anti-cytokine

directed therapies.

Given the paucity of evidence for the management of hematolog-

ical malignancies during this pandemic and the proinflammatory milieu

of proliferative MDS/MPN overlap neoplasms, we formed an ad hoc

expert panel to help draft consensus emergency recommendations for

the management of COVID-19 in these patients. The committee also

reviewed available cytokine-directed clinical trials for SARS-CoV-2

and summarized details of therapies of particular interest to patients

with proliferative MDS/MPN-overlap neoplasms (Table 1).

Permissive leukocytosis in these pateints to a degree that may be

reasonable in other settings may put patients at increased risk for

complications in the COVID-19 era, and tighter regulation of the

WBC is a worthwhile consideration. This has to be carefully balanced

with the potential need for additional blood draws and clinic visits,

including blood product transfusions for worsening cytopenias. In a

clinically suspected case of SARS-CoV-2 in an MDS/MPN patient, fre-

quent monitoring of CBC, with use of additional doses of hydroxyurea

to control an evolving leukemoid reaction may be beneficial, though

this is unclear. The use of corticosteroids as antinflammatory agents is

somewhat controversial, given concerns of potentially increasing

ACE-2 expression and viral replication/decreasing viral clearance, and

should be used with caution. In the event of CRS or ARDS, treating
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physicians should consider potential early access to clinical trials or

off-label use of anti-IL-6 therapies (Table 1). This recommendation is

of particular importance in CMML, given that TET2, which is the most

frequently mutated gene in CMML (60%), encodes a protein involved

in the negative regulation of IL6 gene expression. This suggests that

TET2-mutant patients may not be able to down-regulate IL-6 once the

inflammatory cascade has been initiated.12

IL-6 signals through three pathways: (a) cis signaling in immune

cells, where it binds to membrane-bound IL-6-R in a complex with

gp30 and activates JAK-STAT3, (b) trans signaling, where IL-6 binds to

soluble IL-6-R and then forms a complex with gp130 on potentially all

cell surfaces, especially the endothelium, activating JAK-STAT3 (cyto-

kine storm and endothelial dysfunction), and (c) trans presentation,

where IL-6-R binds to gp130 on T-helper cells (Th17) leading to

accentuated T cell signaling.13 Current evidence points towards IL-6-R

antagonists’ being superior to IL-6 neutralizing antibodies, due to the

ability of the former in blocking trans presentation of IL-6, an impor-

tant mechanism in the development of acute lung injury and ARDS.13

Preliminary data from China in SARS-CoV-2 with tocilizumab seems

encouraging, with oxygen requirements being reduced in 75% of

tocilizumab-treated patients (n = 21). Clinical trials with sarilumab and

siltuximab continue to accrue.

Given the inherent hypersensitivity of CMML cells to GM-CSF

(granulocyte macrophage), additional anti-cytokine therapy using

anti-GM-CSF monoclonal antibodies such as lenzilumab may also be

considered. Of note, lenzilumab has been shown to abrogate neuro-

toxicity and CRS by neutralizing GM-CSF in chimeric antigen recep-

tor T-cell mice models.14 In addition, a recent phase 1 study of

lenzilumab in CMML demonstated clinical benefit in 27% of patients,

without any drug-related grade 3 or 4 adverse events.10

Mavrilimumab, a GM-CSF receptor alpha directed mononclonal anti-

body is also being considered for the management of CRS in SARS-

CoV-2. Additional cytokine-directed clinical trials that might have

value in the context of SARS-CoV-2 induced CRS include studies

with anakinra (IL-1beta receptor antagonist), empalumab (monoclo-

nal antibody to interferon gamma, currently approved for HLH) and

JAK inhibitors (ruxolitinib, pacritinib) (Table 1). We continue to

closely watch these studies for safety and efficacy signals. We rec-

ommend that all providers consider documenting any patients with

hematological malignancies infected with SARS-CoV-2 in the American

Society of Hematology (http://www.ashresearchcollaborative.org/

covid-19-registry) and COVID19 and Cancer Consortium (CCC19

http://ccc19.org) registries.
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Care of patients with
hemoglobin disorders during
the COVID-19 pandemic: An
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To the Editor:

The outbreak of Coronavirus Disease 2019 (COVID-19) caused by the

novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

has led to a global health emergency.1 Compared to the general popu-

lation, patients with hemoglobin disorders such as sickle cell disease

(SCD) or thalassemia are expected to be more severely affected by

COVID-19 due to their preexisting chronic morbidities.2 The Centers

for Disease Control and Prevention does not report any specific indi-

cations for patients with hemoglobinopathies. However, it can be

hypothesized that the rapid spread of the virus may render these

patients fragile when fighting the infection.

SCD, a hematological condition with functional asplenia, puts

patients at a greater risk to develop acute pulmonary complications,

including viral infections.2 A study by Hussain et al reported four SCD

cases that tested positive for COVID-19.3 These cases initially pres-

ented to the emergency department for a typical vaso-occlusive crisis

(VOC), and the clinical course of their SARS-CoV-2 infection was

rather mild. Patients had a history of respiratory complications, such

as acute chest syndrome (ACS), asthma, or pulmonary embolism,

which may be potential risk factors for progressive COVID-19 pulmo-

nary disease in patients with SCD.3 A series of isolated cases of ACS

in SCD patients positive for COVID-19 has been recently reported.4,5

Therefore, very little clinical experience of infected patients with SCD

currently exists. For this reason, we believe that certain recommenda-

tions must be followed by healthcare professionals treating any SCD

patient infected with SARS-CoV-2.

First, it is important to recognize the clinical manifestations sug-

gestive of rapidly progressive ACS, including multi-organ failure,

hepatic dysfunction, thrombocytopenia, and acute kidney injury.

Healthcare professionals should differentiate between pneumonia or

ACS, and the more diffuse ground glass appearance that is commonly

associated with SARS-CoV-2 infection. Caution should be taken

towards increased pulmonary pressures and right heart failure as

symptoms suggestive of pulmonary hypertension, which can increase

the risk of complications of a SARS-CoV-2 infection. Pulmonary and

cardiac specialists should be consulted in case of suspicion of pulmo-

nary hypertension. It is also important to recognize the high risk of life-

threatening sepsis among SCD patients, whose functional hypo-

splenism renders them vulnerable to superimposed bacterial infections.

In terms of the therapeutic options for these patients, we recom-

mend early aggressive simple or exchange blood transfusions for SCD

patients diagnosed with COVID-19 and manifesting fever and cough,

have worsening anemia, evidence of hypoxia and/or lung imaging

changes. Exchange transfusions should be initiated in case of

progressively worsening hypoxemia and clinical deterioration. Blood

products shortage is anticipated during the pandemic, so pre-

established transfusion thresholds should be adjusted to include

mainly patients with severe anemia or with complications, namely

ACS or stroke. There currently exists no evidence that being on

hydroxyurea would increase SARS-CoV-2 infection risk. However, it is

advisable to avoid the routine use or increasing doses of hydroxyurea

to reduce the need for repeated phlebotomy and hospital visits.2,6 In

areas where severe blood shortages are expected due to the pan-

demic, a low dose of hydroxyurea is recommended in all pediatric

patients with sickle cell anemia, who receive regular blood transfusion

therapy for primary or secondary stroke prevention.7 In the absence

of regular blood transfusion therapy, hydroxyurea treatment will also

decrease the incidence rates of acute vaso-occlusive pain and ACS

events.7 Noteworthy, a treatment with one single dose of tocilizumab

(8 mg/kg) was successfully used to treat an adult SCD patient with
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