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Peripheral blood natural killer cell depletion is associated with severe
pneumonia in coronavirus disease-2019 (COVID-19)
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SARS-CoV-2 is a betacoronavirus that uses the angiotensin-
converting-enzyme-related carboxypeptidase (ACE2) recep-
tor to gain entry to cells. This receptor is widely expressed in
cardiopulmonary tissues and in monocytes and macrophages
[1]. SARS-CoV-2 also encodes proteins that antagonize the
interferon (IFN) response to viral infection [2]. Interestingly,
the ACE2 receptor is also expressed in human natural killer
(NK) cells [1].

NK cells are best known for killing virally infected cells
and also mediate antibody-dependent cell cytotoxicity [3].
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Additionally, IFN-y produced by NK cells induces mac-
rophage activation, T cell Th1 response [3], and may protect
the lung from fibrosis by inhibiting fibroblast proliferation
and collagen expression [4]. However, scarce informa-
tion about NK cell counts exists in patients infected with
SARS-CoV-2.

In order to clarify the role of NK cells in COVID-19,
we are conducting a study in 50 patients consecutively
admitted to hospital with SARS-CoV-2 confirmed infec-
tion, defined as radiological diagnosis of pneumonia and
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Fig. 1 NK cells according to pneumonia severity
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Fig.2 NK cells>or< 100 according to pneumonia severity pneumo-
nia severity. In the peripheral blood, the normal range of NK cells in
adults is 85-505 cells/mcL (4)

confirmed RT-PCR SARS-CoV-2 infection. All patients
gave their oral consent to use anonymized data, following
the local pandemic research ethics protocols. NK (CD56+)
lymphocyte counts on admission from patients included in
the study have already been analyzed by flow cytometry on
peripheral blood.

Patients were categorized according to the severity of
the pneumonia into non-severe disease and severe disease.
Patients were considered to have severe pneumonia based on
the presence of any of the following criteria: respiratory fre-
quency > 30/min, oxygen saturation < 90%, and/or CURB65
score > 1. If they did not fulfill these criteria, patients were
included in the non-severe group. On admission, 34/50
(68%) patients had severe disease and 16/50 (32%) were
diagnosed with non-severe pneumonia. Intriguingly, median
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NK cells count was 150 cells/mcL (range 49-618) in the
non-severe group and 75 cells/mcL (range 10-424) in the
severe group, and this turned out to be statistically signifi-
cant (p=0.0374) (Fig. 1). Moreover, 12/16 (75%) non-severe
patients had NK cells > 100/mcL, whereas 22/34 (65%)
severe patients had NK cells < 100/mcL, and this was also
statistically significant (p =0.0145) (Fig. 2).

NK cells are decreased in peripheral blood of patients
admitted to the hospital with SARS-CoV-2 infection.
Intriguingly, in our study, NK cells are significantly depleted
in patients with severe disease, compared to those with non-
severe disease. We hypothesize that interaction of SARS-
CoV-2 with NK cells may be important for skewing the
fight against SARS-CoV-2 to a potent and protective Thl
(IFN-y) antiviral immune response or an inflammatory (IL-
6) and pro-fibrotic (TH2, TGF-p) response, with a subse-
quently delayed viral clearance and worse clinical picture
[4, 5]. Once NK cells, which are major INF-y producers,
are defeated by the SARS-CoV-2 viral infection, many
infected endothelial cells attract large numbers of activated
macrophages and fibroblasts, resulting in the following pic-
ture: pro-thrombotic state [1, 6], indiscriminate macrophage
activation [7] unable to produce IFN-y, and a pre-fibrotic
state induced by interstitial and alveolar lung macrophages
incapable of producing IFN-y [4, 8, 9]. Instead, these mac-
rophages produce transforming growth factor beta (TGF-f),
platelet-derived growth factor (PDFG), and fibroblast growth
factor (FGF), which activate fibroblasts in response to viral
lung damage [4]. Our data suggest that SARS-CoV-2 infec-
tion may induce a depletion of peripheral blood NK cells
and that this characteristic is more pronounced in patients
with severe disease.
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