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Abstract 

Hematopoietic growth factors, including erythrocyte stimulating agents (ESAs), granulocyte 

colony-stimulating factors, and thrombopoietin mimetics, can mitigate anemia, neutropenia, and 

thrombocytopenia resulting from chemotherapy for the treatment of cancer. In the context of 

pandemic SARS-CoV-2 infection, patients with cancer have been identified as a group at high 

risk of morbidity and mortality from this infection. Our subcommittee of the NCCN Hematopoietic 

Growth Factors Panel convened a voluntary group to review the potential value of expanded 

use of such growth factors in the current high-risk environment. Although recommendations are 

available on the NCCN website in the COVID-19 Resources Section 

(https://www.nccn.org/covid-19/), these suggestions are provided without substantial context or 

reference. Herein we review the rationale and data underlying the suggested alterations to the 

use of hematopoietic growth factors for patients with cancer in the COVID-19 era. 

In December 2019, a cluster of acute respiratory illness, now known as “SARS-CoV-2–

associated pneumonia” or “clinical COVID-19,” emerged in Wuhan, Hubei Province, China.1 

This illness has spread rapidly worldwide and as of June 12, 2020, had been reported in more 

than 16.5 million individuals.2 Disease presentation has been variable, with some individuals 

exhibiting almost no symptoms and others dying rapidly.3–5 Early reports from China on those 

with a more severe disease course suggested an overrepresentation of patients with cancer, 

although the number of patients in these series was small.6,7 Patients with severe disease 

presentation are more likely to die of the disease, with some series reporting extremely high 
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mortality rates among individuals requiring ventilator support.4,5,8 Based on a concern for excess 

morbidity and mortality from SARS-CoV-2 infection in patients with cancer, many changes to 

clinical practice across the spectrum of disease have been rapidly adopted, including delays in 

surgery and alterations to standard chemotherapy regimens with proven clinical benefit.7,9,10 The 

impact that these changes in practice will have on outcomes for patients with cancer is 

unknown. Strategies to limit hematologic toxicity to support use of the most accepted and 

effective chemotherapy regimens, and thereby limit the need for changes in clinical practice, are 

an attractive alternative to dose reduction or omission of chemotherapy for patients with cancer 

who are likely to derive substantial clinical benefit from treatment. We particularly highlight the 

potential benefit from expanded use of hematopoietic growth factors for patients in whom 

chemotherapy dose reduction may compromise outcome or in whom chemotherapy dose 

reduction alone may not be adequate to reduce risk. 

Historically, NCCN, through an expert panel of representatives from its Member Institutions, has 

provided supportive care guidelines updated at least annually for use of hematopoietic growth 

factors, including granulocyte-colony stimulating factors (G-CSFs), granulocyte-macrophage 

colony-stimulating factors, erythropoiesis-stimulating agents (ESAs), and other measures to 

manage cancer and chemotherapy-associated cytopenias.11,12 These guidelines are based on 

the best available published clinical data and expert opinion/clinical practice at NCCN Member 

Institutions. Considering concern regarding increased morbidity and mortality for patients with 

cancer exposed to SARS-CoV-2 infection, our panel convened a voluntary subcommittee to 

provide guidance for more optimal use of growth factors during the pandemic. Our goal from 

these suggestions is to reduce the risk of hematologic complications associated with cancer 

chemotherapy and thereby to minimize exposure to the infusion clinic, referral to the emergency 

department, and hospital occupancy in times when these places may be in short supply and/or 

pose an exposure risk for our vulnerable population. Furthermore, we suggest these 
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recommendations to decrease the need for transfusions during times of limited blood supply 

due to widespread cancellation of donor blood drives. NCCN has posted the subcommittee’s 

short-term recommendations on the COVID-19 resources page (https://www.nccn.org/covid-

19/pdf/HGF_COVID-19.pdf).13 We have compiled the following in-depth description of the 

rationale and evidence supporting our recommendations. 

Avoidance and Treatment of Neutropenia 

Febrile neutropenia (FN) is among the most common complications associated with 

chemotherapy treatment. Historically, NCCN has recommended the routine prophylactic use of 

G-CSFs (including FDA-approved biosimilar products) for all patients receiving chemotherapy 

regimens deemed to pose a high risk for development of FN (>20%).12 In the context of 

increased risk associated with excess exposure to the healthcare setting during the pandemic 

(eg, urgent care centers or emergency department), the panel has extended our 

recommendation for routine prophylactic use of G-CSF to all patients receiving regimens 

deemed to pose intermediate risk (10%–20% risk) or high risk of FN. We urge clinicians to 

remember that prophylactic G-CSFs may also be appropriate in patients receiving regimens in 

the low-risk category (<10%) whose comorbidities or age place them at intrinsically higher risk 

for FN due to poor bone marrow reserve. 

For patients presenting with FN after chemotherapy who have not previously received 

prophylactic treatment with PEGylated G-CSFs, we recommend that all patients be started on 

G-CSFs to shorten the time to neutrophil recovery. Historically, G-CSF treatment was 

recommended only for patients at risk for complications. Studies of these agents have 

consistently demonstrated shorter times to absolute neutrophil count recovery, and the primary 

goal from treatment in the setting of this pandemic would be to minimize days of 

hospitalization.12 One caveat to this recommendation is for patients presenting with FN in the 
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context of respiratory infection, respiratory symptoms, or confirmed or suspected COVID-19. 

Because G-CSFs have been suggested to increase pulmonary inflammation and enhance 

production of inflammatory cytokines such as interleukin-6 associated with severe COVID-19, 

their use might be potentially harmful in such patients.8,14  

To limit frequent visits to outpatient centers and thus the risk of exposure to SARS-CoV-2, the 

self-administration of daily filgrastim or long-acting pegfilgrastim (1–3 days after chemotherapy) 

or use of an on-body injector pegfilgrastim is preferred. 

The panel agreed on the routine use of G-CSF to accelerate absolute neutrophil count recovery 

after autologous hematopoietic cell transplant in order to minimize days of hospitalization.12,15 

Some centers are also using G-CSF after related and unrelated allogeneic transplants; those 

that have not adopted this approach have deferred due to concern of increased risk of graft-vs-

host disease.16 Use of G-CSF after cord blood and haploidentical transplants has already been 

included in the guidelines.12  

Anemia and ESAs for Mitigation of Hospital Exposure and to Overcome Potential 

Regional Limitations of the Blood Supply 

Blood supply shortages have been demonstrated in areas significantly impacted by pandemic 

infection.17 The American Association of Blood Banks has addressed suggestions to extend the 

blood supply in this context.18 More restrictive transfusion thresholds for red cell transfusion (eg, 

a threshold of <7 g/dL) have been studied and found to be safe in the context of intensive care 

unit and hematopoietic stem cell transplant.19,20 Many centers have adopted this lower threshold 

for transfusion-dependent patients with hematologic and other malignancies to avoid blood 

shortages in the context of COVID-19. It is important to note that tolerance for this lower 

threshold may be limited in patients with coexisting cardiopulmonary or other conditions and that 
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in these patients, a higher transfusion threshold or strategies to improve erythropoiesis, such as 

ESAs (including FDA-approved biosimilars), may be appropriate. 

ESA (erythropoietin alfa and darbepoetin alfa) use for patients with cancer was historically 

subject to a Risk Evaluation and Mitigation Strategy (REMS).21 The REMS program for ESAs 

was lifted by the FDA in 2017 as a result of recognition that restrictive ESA use (ie, hemoglobin 

level <10 g/dL and dosing per prescribing information) was relatively safe and widely adopted 

by the oncologic community. The ESA REMS program had been prompted by data suggesting 

an increased risk for tumor progression or recurrence and higher rates of vascular adverse 

events (myocardial infarction, stroke, arterial/venous thrombosis) and death.21 The NCCN 

Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Hematopoietic Growth Factors 

currently recommend against ESA use in patients with cancer not receiving treatment and those 

receiving only minimally myelosuppressive regimens. They further discourage the use of ESAs 

in patients receiving therapy with curative intent.12 Despite these recommendations, not all 

studies confirm reduced survival with ESA use in patients with cancer. For example, the BRAVE 

study in metastatic breast cancer,22 a meta-analysis of darbepoetin alfa in chemotherapy-

induced anemia,23 and a meta-analysis of ESAs in cancer24 have shown no adverse impact on 

survival from cancer progression. In light of these data and the potential for blood shortages 

during the COVID-19 pandemic, the panel subcommittee suggested, in the short term, 

broadening the use of ESA therapy with or without parenteral iron supplementation to manage 

anemia in patients with malignancy requiring blood transfusion support. Response to these 

agents can be maximized with the addition of parenteral iron supplementation for patients with 

functional iron deficiency (ie, transferrin saturation <50%, ferritin <800 ng/mL, or %sat of <20%), 

and nutritional supplementation (oral vitamin B12 and folate).12  

Because patients treated with ESAs to achieve a normal-range target hemoglobin level are at 

increased risk for thrombosis, the target for hemoglobin when using ESAs should be calibrated 
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to avoid transfusion (ie, ~9 g/dL) rather than to normalize the hemoglobin level.21 NCCN has 

previously published extensive recommendations regarding individuals who refuse transfusion 

support, and we now suggest adoption of these guidelines, including use of ESAs, nutritional 

supplementation of vitamin B12, folate, and iron, and limiting blood draws (reducing frequency 

and volume) in times of limited blood supply.12  

Thrombocytopenia-Related Considerations Due to Limited Blood Product Supply 

Please note that the NCCN Guidelines do not currently include a thrombopoietic mimetic 

(TPOm) section.12 Many institutions have decided to limit platelet transfusions to patients with 

active bleeding or a numerical value <10 K/mcL. Many practitioners on our panel use 

prophylactic antifibrinolytics (tranexamic acid or epsilon aminocaproic acid) for those with 

platelet counts <10 K/mcL when platelets are unavailable due to blood supply shortage, or in 

allo-immunized patients who do not have suitable human leukocyte antigen–matched units 

available.25 We recommend holding antifibrinolytics when endogenous platelet counts are >30 

K/mcL and in patients with embolic strokes, active thromboembolism, and urinary tract bleeding. 

A recent meta-analysis of TPOm for patients with chemotherapy-induced thrombocytopenia 

(CIT) did not show clear evidence of benefit.26 Despite the negative conclusion from this 

analysis, the relative risk across each of the tested parameters (particularly incidence of 

severe/life-threatening bleeding, bleeding of any severity, platelet count <75 K/mcL, and overall 

survival) trended in favor of benefit from use of TPOm (eg, romiplostim). Evidence for benefit 

from TPOm was supported by a recent phase II trial of romiplostim in patients with solid tumors 

with CIT receiving cyclical cancer chemotherapy in whom romiplostim was shown to avoid 

chemotherapy delays.27 Based on the concern for CIT and bleeding in the context of a possible 

platelet supply shortage and the potential risk from excess exposure to the healthcare system 

posed by platelet transfusion, the panel recommends, in the short term, consideration of TPOm 
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for patients with CIT. However, the committee also believed it would be best to use lower 

thresholds for initiation and discontinuation of romiplostim than what were used in this study in 

order to avoid potential adverse effects such as thrombosis. We therefore recommend initiation 

of TPOm for platelet counts <30 to 50 K/mcL and discontinuation of TPOm when the platelet 

count recovers to between 75 and 100 K/mcL. We also highlight that TPOm are known to 

increase the risk for thrombosis and should be used with caution. 

Conclusions 

Hematopoietic growth factors, including ESAs, G-CSFs, and TPOm, can potentially mitigate 

anemia, neutropenia, and thrombocytopenia resulting from chemotherapy for cancer. In the 

context of pandemic SARS-CoV-2 infection and the potentially greater risks to patients with 

cancer and from complications related to chemotherapy treatment and exposure to the 

healthcare setting, our subcommittee of the NCCN Hematopoietic Growth Factors Panel urges 

the oncology community to carefully consider the expanded use of hematopoietic  growth 

factors (G-CSFs, ESAs, and TPOms) in patients receiving chemotherapy regimens with 

intermediate to high risk of myelosuppression or in the setting of blood or platelet supply 

shortages. Such an approach will help mitigate excess exposure to locations of high risk, such 

as the emergency department and the infusion center. Furthermore, we suggest that expanded 

use of these growth factors will support the continued administration of effective chemotherapy 

for patients with cancer despite concerns from exposure to SARS-CoV-2. 
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