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The SARS-CoV-2 virus has infected millions of people worldwide. Given
its unpredictability, much research is being focused on potential indica-
tors of a poor course of the resulting disease, COVID-19. Various serum
biomarkers, e.g., total leukocyte and lymphocyte counts, lactate dehydro-
genase (LDH), D-dimer, procalcitonin, troponin | and ferritin levels, seem
to provide support for decision making on process severity and the need
of intensive care unit (ICU) transfer, and even predict mortality [1, 2].

Alpha-1 antitrypsin (AAT) is a water-soluble glycoprotein, mainly syn-
thesised by hepatocytes, and provides the largest part of anti-protease
activity to the human body. Being an acute phase reactant, its plasma
levels increase in response to inflammatory or infectious stimuli and
persist for 7 to 15 days [3]. In addition to its anti-inflammatory activity,
AAT has anti-microbial properties, as its carboxy-terminal 20 amino-acid
residues can interfere with virus replication and infectivity, e.g., of the hu-
man immunodeficiency virus [4]. A similar response could be expected in
SARS-CoV2-infected patients, although only a few studies have focused
on this aspect so far.

Accordingly, we wanted to explore AAT levels as a potential risk mark-
er for severe SARS-CoV-2 infections with a poor course. To this end, a pro-
spective, observational, descriptive study was performed on patients ad-
mitted consecutively to our hospital with SARS-CoV-2 pneumonia. The
study was conducted in accordance with the Declaration of Helsinki and
approved by the hospital’s ethics committee. Diagnosis was established
through real-time, reverse polymerase chain reaction (RT-PCR) for SARS-
CoV-2 in samples from nasopharyngeal smears, paralleled by lung con-
solidation on current chest radiography. The criteria inclusion comprised
AAT, LDH, ferritin, D-dimer, total lymphocyte count, C-reactive protein
and interleukin 6 (IL-6) determination in all patients within 48 h after
admission, an RT-PCR confirmed diagnosis and radiological diagnoses
pneumonia. Patients in whom some of the established measurement pa-
rameters were missing, or performed later than 48 h after admission, as
well as patients who did not present radiological infiltrates on admission
were discarded. Emerging adult respiratory distress syndrome (ARDS),
determined by pulse oximetric saturation/fraction of inspired oxygen
ratio (SpO,/Fi0,) < 300 [5], was considered the reference parameter for
a poor disease course.

The study sample consisted of 45 patients; 37.8% were women and
62.2% men. Their median age was 59 +11.49 years. The mean time from
onset of symptom to hospital admission was 5.12 +3.48 days; 37.8% of

AMS

Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).


mailto:jmherper@hotmail.com
mailto:jmherper@hotmail.com

[} — o | o
S
[\ o | o
q © |l |o
Q. v
—
™ —
— I "
< o
8lel23 /8
clNL]lomn|S
© h N
© o o
h=] N <
ol — o
2 o
wn
[a]
4
<
=
v el w®
° I :
ﬁwﬂ'm,\g"’l
~N <
DO |0 S| o
NN O S
clNZS || D
© = o
] by )
E\{}]/\_/
—
M~
Olitqa
— % ~
gg.—'oo(?o
| | O | 0
el N |0
ml—“ i
8 — o
=] m —
g:v
%)
[a]
4
<
(=]
=2
= ~| =
o ™~ <
o o o
Nlw®R|[ana| ™M
PN IR Il
vo'n\'o
o NS
=3 B G B R
3 < <
s Z| <&
o
o
<)
£ ) —
o ol,ﬂum\
s 3.3 >
— n on o
Q SloaN|~ 1| m
> c|l— Ll o
o © x ~
() —_ m
7 b= — ™
A | =12 = ~
2|22 o
< | &
vi |
£|s
> |2
215
—
L |~|O =
= 1 )
© o o~ <
[N %NO\Dﬂ'Q
£ ol TS
n XN |O
o = S S| =
9] ©
= S ~ ~
QEJ s Z| <&
S
o
©
aQ
IS
E
=
9]
wv
o —
o —
ie] S
— ~
|l 5 b
- 18 = = &
PR » |S |2
s | € E |2 |£
5 | & = =
Tls |2 | |5
o < 2 |8

(337.5-1307.5) (453.2-1549.3) (307.8-1215) (818-1510.9) (691.5-1553.5)

(707.8-1418.1)

0.520

1210
(955-1660)

1767.9 1420 2009.1 1455 1370.6
(940-1940) (979.8-3038.4) (907.5-1995) (1016.4-1724.7)

(1123.9-2411.9)

Lymphocytes [x 10%/1]

0.012

1210
(955-1660)

3140.8 548 612.4 386 7305.1
(296-1092.5) (393.7-831) (199.5-876.5) (-948.1-15558.3)

(67.2-6214.3)

D-dimer [ng/ml]

0.232

44.5
(4.3-143.3)

11.3 219.4
(-76.7-515.5)

(4.8-4.6)

25.8
(10.6-41)
ARDS — adult respiratory distress syndrome, Cl — confidence interval, AAT — a.1-anti-trypsin, LDH — lactate dehydrogenase, IL-6 — interleukin 6. P-value corresponds to non-parametric Mann-Whitney U-test.

14.8

(4.7-50.1)

98.9
(-9.6-207.5)

IL-6 [pg/ml]
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the patients developed ARDS, 11.11% eventually
needed transfer to the ICU. The overall mortality
was 2.22%. Patients who developed ARDS had
significantly higher levels of AAT, LDH, ferritin and
D-dimer than the rest (Table I). AAT levels > 200
mg/dl, i.e. above the upper reference level, cor-
related with emerging ARDS with an odds ratio
(OR) of 30.9 (95% confidence interval (95% Cl):
3.17-301.55). Applying multivariate analysis, only
AAT correlated significantly (in 82.2% of the cases)
with ARDS (OR = 1.026, 95% Cl: 1.004-1.047).

Only a few studies have assessed AAT in SARS-
CoV-2 infection so far. McElvaney et al. [6] report-
ed a higher IL-6/AAT ratio in patients who needed
ICU transfer than in subjects with a more favour-
able disease course.

Other authors, such as Wettstein et al. [7], have
demonstrated in vitro that AAT is capable of in-
hibiting SARS-CoV-2 replication in infected cells.
These cells increase serine transmembrane pro-
tease 2 (STP2) expression, which in turn has an
anti-inflammatory effect that facilitates virus en-
try into the cells. AAT appears to act by inhibiting
STP2, thus hampering viral uptake. Our study in-
dicated that AAT levels > 200 mg/dl constitute an
important predictor of ARDS and thus a potential
means for patient monitoring.

To date, only a few studies have evaluated
AAT as a prognostic marker. Age, comorbidities,
lymphopenia, increased inflammatory biomarkers
(e.g., C-reactive protein, serum ferritin and eryth-
rocyte sedimentation rate) and elevated aspar-
tate aminotransferase, creatinine and LDH levels
have been correlated with ARDS in patients with
COVID-19 [8].

In conclusion, the results of our study indicate
that AAT may be a reliable marker in predicting
the occurrence of ARDS and therefore the dis-
ease course in patients affected by SARS-CoV-2,
although further studies with a larger sample size
are needed to confirm these findings.
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