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Routine antiemetic prophylaxis with
dexamethasone during COVID-19:
Should oncologists reconsider?

Mark A Marinella

Abstract

The ongoing pandemic caused by severe acute respiratory syndrome (SARS) coronavirus type 2 (SARS-CoV-2, also

known as COVID-19) has caused unprecedented strain on the global healthcare system, causing thousands of deaths

worldwide. Patients with underlying conditions such as cancer are at substantial risk of acquiring and dying from this

novel coronavirus. Numerous reports have shown that infection with SARS-CoV-2 causes depletion of B- and T-

lymphocytes, including CD4 and CD8 T-cells, and is associated with severe illness and death and that patients with

higher lymphocyte levels may have better outcomes. Dexamethasone, a widely prescribed antiemetic for acute and

delayed nausea and vomiting from a variety of cancer drugs, causes B and T cell depletion, which may augment immu-

nosuppression. Since it seems that lymphocytes are vital in the immune response to novel coronavirus, oncologists

should reconsider the routine use of prophylactic dexamethasone in uninfected patients, to avoid inducing lymphopenia,

which may increase risk of infection or lead to inferior outcomes if a cancer patient subsequently becomes infected.

Since many cancer drugs and malignant diseases inherently cause lymphopenia, further reduction of lymphocytes with

dexamethasone should be avoided if possible and if safe and effective alternative antiemetics are available during the

COVID-19 crisis.
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The ongoing SARS-CoV-2 (known as COVID-19) pan-
demic has taken not only the world, but also the global
medical community, by storm. Infection with novel
coronavirus challenges clinicians of all specialties due
to its diverse manifestations which can range from
asymptomatic carriage to fulminant cytokine storm
leading to multiorgan damage and death.1 Indeed,
patients with significant clinical illness can develop pro-
tean manifestations involving multiple organs systems
(e.g., respiratory, cardiac, neurologic, dermatologic,
gastrointestinal, and hematologic/lymphatic) that can
result in significant morbidity and mortality.1–3 As a
result of the varied clinical syndromes associated with
COVID-19, physicians of multiple specialties are often
involved in caring for patients or formulating treat-
ment guidelines.

Physicians who practice oncology/hematology need
to be aware of not only the pathophysiologic features
of SARS-CoV-2, but also the unique risks that cancer
patients may possess in contracting infection. The
majority of patients who succumb to COVID-19 have

some type of comorbid condition such as diabetes, car-
diovascular disease, hypertension, or cancer.3 Recent
literature has aroused the attention of healthcare pro-
viders that patients with advanced cancer are at higher
risk for adverse outcomes, including death. Liang et al.
reported that cancer patients with COVID-19 had sig-
nificant morbidity and mortality including a higher risk
of intensive care unit admission, mechanical ventila-
tion, more rapid clinical deterioration and death, as
well as a potentially higher risk of acquiring novel
coronavirus.4 Jazieh et al. recently reported outcomes
of their experience with cancer patients infected with
the coronavirus that causes Middle East respiratory
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syndrome (MERS) and noted that among 19 patients,

47.4% had hematologic cancers and 80% were admit-

ted to the intensive care unit, with 69% of patients

requiring intubatioin.5 Of patients with hematologic

cancers and those with advanced solid cancers, there
was a 100% mortality rate.5 Although MERS appears

to be more virulent and have a higher mortality rate

than COVID-19, their report speaks to the dangers of

severe viral infection in cancer patients infected with

some coronaviruses.
Cancer patients are a heterogeneous population in

regards to infection risk ranging from a low-risk

patient with a small hormone-positive breast cancer

on adjuvant endocrine therapy to a highly immuno-

compromised patient undergoing therapy for aggres-

sive blood cancer or a lymphoid neoplasm. Immune

dysregulation and immunodeficiency are inherent to
many malignancies, especially diseases as chronic lym-

phocytic leukemia, Hodgkin lymphoma, and multiple

myeloma, to name a few. Recent surgery,6 disruption

of mucosal barriers, and venous access devices are but

a few other examples that may increase risk of infec-

tions in cancer patients in general. Additionally, phar-
macologic therapies also induce varying degrees of

immune dysfunction that increase risk of infection, of

which include cytotoxic chemotherapy, checkpoint

inhibitors, bruton-tyrosine kinase inhibitors, and corti-

costeroids. Many agents used by oncologists can

deplete elements of the hematopoietic system such as

granulocytes, lymphocytes, and plasma cells, which
may further increase infection risk, especially with bac-

terial and fungal pathogens. Consequently, cancer

patients are considered to be a group at higher risk

for acquiring and exhibiting more severe manifesta-

tions of a variety of infectious diseases.7

It is well known that steroidal agents such as pred-

nisone and dexamethasone, widely used by oncologists/

hematologists, can be associated with numerous

adverse effects including diabetes/hyperglycemia,

osteopenia, cataracts, avascular necrosis, fluid reten-

tion, hypertension, and infection.8 There is no question

that steroidal drugs are vital agents in the armamentar-
ium for therapeutic efficacy in certain diseases such as

multiple myeloma and lymphomas, where they inhibit

growth of myeloma and lymphoma cells, respectively.

However, these agents are also toxic to lymphoid pre-

cursors and mature lymphocytes. Glucocorticoids can

suppress activity of macrophages and induce marked

lymphopenia of B- and T-cell lineages, including CD4-
and CD8-positive T cells, which undergo apoptosis in

the presence of steroids.8,9 Chronic use of low dose (e.g.

prednisone 5mg daily) or subacute use of higher dose

steroids increases infection risk.8,10 Indeed, many stud-

ies have shown increased risk of Pneumocystis jirovecci,

herpes zoster, tuberculosis, strongyloidiasis, and
others.8,11

Dexamethasone administered with concomitant che-
moradiation in patients with glioblastoma induced
severe lymphopenia and appeared to decrease survival
in one study.12 Sonderman et al. noted augmented lym-
phopenia and infection risk in patients taking the
BRAF inhibitor, vemurafenib, and dexamethasone
compared to patients on vemurafenib alone.13

Dexamethasone is effective for the prevention and
treatment of chemotherapy-induced nausea and vomit-
ing and is suggested as a first-line agent in most practice
guidelines.14 Dexamethasone is commonly used as a
single agent for chemotherapeutic regimens of low
emetic potential as well as in combination with other
drugs such as 5-HT3 and neurokinin inhbitors for
highly emetogenic regimens. Currently, there are sever-
al drug classes (albeit more expensive) that are effective
in preventing chemotherapy-induced nausea and vom-
iting. However, that dexamethasone is a potent steroid
that can lead to lymphopenia, perhaps the oncology
community needs to consider the safety of the routine
use of this agent for antiemetic prophylaxis during the
current SARS-CoV-2 pandemic.

In the midst of the current pandemic, it is worthy to
consider whether routine use of dexamethasone for
antiemetic prophylaxis should be reconsidered on a
case-by-case basis. Some patients take steroids as part
of their therapeutic regimen (e.g., prednisone 5mg
twice daily for stage IV prostate cancer during doce-
taxel), and this may increase risk of infection, as noted
above.10 Some chemotherapy regimens incorporate
dexamethasone (in addition to that used for nausea
prophylaxis) to mitigate side effects such as capillary
leak (e.g., docetaxel, paclitaxel) or as part of the ther-
apeutic regimen (e.g., several myeloma regimens that
include lenalidomide). The addition of intravenous or
oral dexamethasone boluses to prevent nausea could
potentially worsen lymphopenia and enhance immuno-
suppression in an already at-risk cancer population.

Much literature has been published demonstrating
that acute infection with SARS-CoV-2 is associated
with lymphopenia in approximately 80% of patients.15

Suppression of B- and T-helper (CD4) and T suppres-
sor (CD8) lymphocytes is common and seems to par-
allel the increase in inflammatory cytokines and
associated with higher risk of in-hospital death.16,17

Depletion of natural killer lymphocytes typically
accompanies lymphopenia.18 It is known that novel
coronavirus has many potential untoward immune
effects, the most severe of which is cytokine storm,
which results from over-activation of macrophages
which increases numerous cytokines, including inter-
leukin-6.16–19 However, depletion of lymphocyte pop-
ulations including CD4- and CD8-positive T cells
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occurs early in acute severe infection. This early sup-
pression of T cells delays viral clearance and may lead
to macrophage stimulation and accompanying cyto-
kine amplification with hematophagocytosis and
organ dysfunction—hallmarks of cytokine storm.

Although high-dose cortiocsteroids may be benefi-
cial in later stages of severe SARS-CoV-2 infection
and/or impending cytokine storm, the timing is critical
and seems to provide benefit primarily during the
hyperinflammation phase of cytokine storm.19 If ste-
roids are given routinely or early, on in mild cases,
this may delay viral clearance and lead to worse out-
comes, which occurred in patients with SARS, with one
study showing a 20.7-fold higher risk of ICU admission
in 78 consecutive patients treated with routine ste-
roids.20 Corticosteroid therapy during the MERS epi-
demic increased adverse outcomes and delayed
clearance of MERS coronavirus.21 Recent literature
during the COVID-19 pandemic does not support the
therapeutic use of routine steroids in non-severe, non-
cytokine storm patients.22 Yang et al. performed a
meta-analysis of 15 studies with 5270 patients to
assess the influence of corticosteroids on patients with
SARS-CoV-2 infection that showed higher rates of
bacterial infections, longer hospital stay, and higher
mortality.23 On the contrary, there are some data that
well-timed higher doses of methylprednisolone (0.5–
1.0mg/kg per day) may improve outcomes in those
with respiratory failure, severe illness, and cytokine
storm, by blunting the hyperinflammatory
response.24,25 However, steroids given to mild or mod-
erately ill patients without severe hyperinflammation
may lead to inferior outcomes due to inhibition of lym-
phocyte production and function as well as immune
suppression with delayed viral clearance and increased
viral load.19 Evidence is accumulating that lymphope-
nia is associated with fatal disease26 with a hazard ratio
for death of 0.10 (CI 0.04–0.22, p <0.001) in one
study,27 and that repletion of lymphocytes could be a
key to recovery from novel coronavirus.28

As many cancer patients fall into older age groups
and often have comorbid conditions that predispose to
infection with SARS-Co-V-2, it may be prudent to
avoid causing steroid-induced lymphopenia in the
case that the patient may contract infection. Since the
majority of fatal cases due to SARS-CoV-2 are associ-
ated with CD4 and CD8 lymphopenia, and that higher
lymphocyte levels are predictive of improved out-
come,27 then perhaps oncologists should reconsider
routine use of dexamethasone (or similar steroid
agents) as antiemetic prophylaxis if other agents are
available (e.g., phenothiazines, 5HT-3 inhibitors, olan-
zapine, etc.). Of course, patients need to be kept free of
nausea and vomiting, which could lead to dehydration
and frailty, thereby increasing infection risk. However,

clinicians should now reconsider the routine use of

dexamethasone prophylaxis in a case-by-case basis

for patients receiving anticancer drugs to avoid lym-

phopenia, as this group of cells seems vital for optimal

outcomes in patients battling this novel and aggressive

viral infection.
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