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Abstract

Objective: To address the lack of information about clinical sequelae of coronavirus disease 2019
(COVID-19).
Patients and Methods: Previously hospitalized COVID-19 patients who were attending the outpatient
clinic for posteCOVID-19 patients (ASST Ovest Milanese, Magenta, Italy) were included in this retro-
spective study. They underwent blood draw for complete blood count, C-reactive protein, ferritin, D-
dimer, and arterial blood gas analysis and chest high-resolution computed tomography (HRCT) scan. The
primary endpoint was the assessment of blood gas exchanges after 3 months. Other endpoints included
the assessment of symptoms and chest HRCT scan abnormalities and changes in inflammatory biomarkers
after 3 months from hospital admission.
Results: Eighty-eight patients (n ¼ 65 men; 73.9%) were included. Admission arterial blood gas analysis
showed hypoxia and hypocapnia and an arterial partial pressure of oxygen/fractional inspired oxygen ratio
of 271.4 (interquartile range [IQR]: 238-304.7) mm Hg that greatly improved after 3 months (426.19
[IQR: 395.2-461.9] mm Hg, P<.001). Forty percent of patients were still hypocapnic after 3 months.
Inflammatory biomarkers dramatically improved after 3 months from hospitalization. Fever, resting
dyspnea, and cough were common at hospital admission and improved after 3 months, when dyspnea on
exertion and arthralgias arose. On chest HRCT scan, more than half of individuals still presented with
interstitial involvement after 3 months. Positive correlations between the interstitial pattern at 3 months
and dyspnea on admission were found. C-reactive protein at admission was positively associated with the
presence of interstitial involvement at follow-up. The persistence of cough was associated with presence of
bronchiectasis and consolidation on follow-up chest HRCT scan.
Conclusion: Whereas inflammatory biomarker levels normalized after 3 months, signs of lung damage
persisted for a longer period. These findings support the need for implementing posteCOVID-19
outpatient clinics to closely follow-up COVID-19 patients after hospitalization.
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O ver the past months, severe acute
respiratory syndrome coronavirus
2 (SARS-CoV-2) has been respon-

sible for the coronavirus disease 2019
(COVID-19) in a huge number of patients all
over the world.1-3 Typical symptoms reported
among COVID-19 patients, either hospitalized
or not, included fever, dyspnea, cough, weak-
ness, headache, nausea, diarrhea, and vomit-
ing.4 Although most patients had no or few
symptoms, a portion of them required
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hospitalization and eventually developed acute
respiratory distress syndrome, which is poten-
tially fatal.5

A wealth of evidence is now available
about pathophysiology, clinical characteristics,
and complications of the acute phase of
COVID-19,4 but less is known about long-
term consequences and few reports have
been published to date. In the early recovery
stage (ie, 30 days), abnormal findings on pul-
monary function tests (PFTs) and chest
i.org/10.1016/j.mayocpiqo.2021.08.002
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computed tomography (CT) scans were found
in more than half of COVID-19 patients.6

Another report described that most patients
who recovered from COVID-19 had no signs
of lung damage after 4 weeks from hospital
discharge.7 Carfi et al8 reported that after a
mean of 60 days from the onset of the first
COVID-19 symptom, only 13% of patients
were symptom-free, whereas more than one-
third was still experiencing 1 or 2 symptoms
and more than a half at least three symptoms,
but none of them had fever or any other symp-
tom of acute illness. In a study that followed
patients after 90 days, clinical sequelae were
commonly encountered, including fatigue,
arthralgia, post-activity polypnea, resting
tachycardia, psychosocial symptoms, and
alopecia.9

Because no report has been published that
assessed blood gas exchanges in patients who
have recovered from COVID-19, the aim of
our study was to evaluate whether oxygen
and carbon dioxide levels were restored in
posteCOVID-19 patients attending our dedi-
cated outpatient clinic in a COVID-19 hub
in Lombardy (Italy).
PATIENTS AND METHODS

Patient Enrollment
Because of the large spread of SARS-CoV-2
and its potential long-term impact on lungs,
an outpatient clinic for posteCOVID-19 pa-
tients was implemented at Magenta Hospital
(Azienda Socio Sanitaria Territoriale Ovest
Milanese; Magenta, Milan, Lombardy, Italy).
Admission to this outpatient clinic was pri-
marily dedicated to all adult patients (� 18
years) who had been hospitalized for SARS-
CoV-2 pneumonia (laboratory real-time-
polymerase chain reaction SARS-CoV-2
positivity and chest X-ray or CT scan sugges-
tive for interstitial pneumonia along with
typical symptoms) and with the following
characteristics during hospital admission: (1)
respiratory failure defined by arterial partial
pressure of oxygen (PaO2) < 60 mm Hg in
ambient air and/or resting peripheral capillary
oxygen saturation < 93% in ambient air and/
or ratio of PaO2 to fractional inspired oxygen
(PaO2/FiO2), (ie, Horowitz Index) < 300
mm Hg10; (2) continuous positive airway pres-
sure for at least 72 hours; (3) interstitial
Mayo Clin Proc Inn Qual Out n XXX 2021
involvement >40% on chest X-ray or CT
scan; (4) length of hospital stay > 7 days;
and (5) evidence of venous thromboembolism,
either pulmonary or peripheral, during hospi-
tal stay. All patients were treated with antibi-
otics, glucocorticoids (methylprednisolone
0.1-1.5 mg/kg for at least 7 days, then tapered)
and oxygen therapy, while a portion of them
were also treated with darunavir/ritonavir,
lopinavir/ritonavir, hydroxychloroquine, and
tocilizumab according to contemporary evi-
dence about therapeutics.

After 3 months from hospital discharge,
patients were admitted to the outpatient clinic
and underwent the following evaluations to
comprehensively assess the clinical status and
any residual lung damage following COVID-
19: blood draw for complete blood count, C-
reactive protein (CRP), ferritin, and D-dimer,
among others; arterial blood gas (ABG) anal-
ysis; chest high-resolution CT (HRCT) scan.
HRCT scans were then reviewed by a trained
radiologist to assess for interstitial involvement
(such as ground-glass opacities [GGOs] and
fibrosis) and consolidation.

From May 25 to August 31, 2020, 88 pa-
tients were consecutively considered for the
present analysis. All clinical, laboratory, and
radiologic information was included in a
locked database that was accessible only to re-
searchers involved in the study.

Ethical approval for this study and the
need for written informed consent were not
required because of the retrospective nature
of the study; the ethical considerations of
this research conformed to the Declaration of
Helsinki. The study was performed and re-
ported according to the Strengthening the
Reporting of Observational Studies in Epide-
miology guidelines for observational studies.11
Comorbidities and Symptom Definition
Data on main comorbidities were collected,
such as hypertension, diabetes mellitus,
obesity, cardiovascular disease, respiratory
and metabolic diseases, and cancer. Cardiovas-
cular disease included coronary artery disease,
atrial fibrillation, heart failure, and venous
thromboembolism. Respiratory disease
included chronic obstructive pulmonary dis-
ease and asthma. Metabolic disease included
hyperlipidemia and hypothyroidism.
;5(5):907-915 n https://doi.org/10.1016/j.mayocpiqo.2021.08.002
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Fever was defined for a body temperature
>37.5 �C. Dyspnea on exertion (DOE) was
defined based on patient’s description of dys-
pnea for usually well-tolerated activities, such
as climbing stairs.

Study Endpoints
The primary endpoint of the study was the
evaluation of persistently abnormal blood gas
exchanges (PaO2 and arterial partial pressure
of carbon dioxide [PaCO2]) between the time
of hospital admission and after 3 months. Sec-
ondary endpoints included (1) the assessment
of symptoms at 3 months compared with
symptoms at hospital admission; (2) the
assessment of persisting chest HRCT scan ab-
normalities, if any; and (3) variation of inflam-
matory biomarkers between the time of
hospital admission and after 3 months.

Statistical Analysis
The distribution of continuous data was exam-
ined using the Kolmogorov-Smirnov test.
Non-normally distributed variables are
expressed as median and interquartile range
(IQR), whereas normally distributed variables
are presented as mean � SD. Variations of
continuous variables between two time points
were tested with Wilcoxon signed rank test or
paired sample Student t test, as appropriate,
whereas for categorical variables the McNe-
mar’s test was used. Comparisons between cat-
egorical variables were tested with the Fisher
exact test. Ranked Spearman’s correlation co-
efficients were used to evaluate correlations
between symptoms at the time of admission
and chest HRCT findings after 3 months.
For all statistical analyses, a two-sided P<.05
was considered statistically significant. Ana-
lyses were performed using IBM SPSS Statis-
tics for Mac, version 26.0 (IBM CO.,
Armonk, NY, USA) and GraphPad Prism,
version 8.2 for Windows (GraphPad Software,
La Jolla, CA, USA).

RESULTS

General Characteristics of the Cohort
Eighty-eight patients were included in this
study, with a large prevalence of males
(n¼65, 73.9%) and with a mean age of 62.7
years (Table 1). At baseline, all patients met
criteria for respiratory failure (mean PaO2
Mayo Clin Proc Inn Qual Out n XXX 2021;5(5):907-915 n https://do
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57.4�12.4 mm Hg). Mean values of PaCO2

were 32.8�4.5 mm Hg.
The most common comorbidity was hy-

pertension (n¼40, 45.5%). Laboratory find-
ings at admission showed increased levels of
inflammatory biomarkers, especially CRP and
ferritin (Table 1). The vast majority of patients
(n¼67, 76.1%) showed bilateral involvement
on chest X-ray at admission (Table 1). Admis-
sion arterial ABG analysis highlighted hypoxia
and hypocapnia (Table 2).

Variation of ABG Analysis and Laboratory
Findings at 3 Months
At hospital admission, PaO2/FiO2 was 271.4
(IQR: 238.0-304.7) mm Hg, suggesting a
mild acute respiratory distress syndrome. After
3 months, no patient experienced respiratory
failure (PaO2 90.5�15.6 mm Hg) and the me-
dian PaO2/FiO2 was 426.2 (IQR: 395.2-461.9)
mm Hg (P<.001 vs hospital admission).
Values for PaCO2 were at the lower limit of
normal (34.9�4.7 mm Hg) (Figure 1). A
portion of patients (n¼35, 39.8%) was persis-
tently hypocapnic (PaCO2 <35 mm Hg), but
no significant difference in demographic or
clinical characteristics was found when
compared with normocapnic patients.
Table 2 summarizes all these findings in
more detail.

With regard to inflammatory biomarkers,
all patients showed a dramatic decrease of
CRP, ferritin, and D-dimer levels after 3
months compared with those assessed at the
time of hospitalization (P<.001 for all)
(Figure 2A-C). Detailed findings are included
in Table 2.

Persistence of Symptoms After 3 Months
Fever (n¼77, 90.6%), dyspnea at rest (n¼48,
56.5%), and cough (n¼49, 57.6%) were the
most common symptoms at the time of hospi-
tal admission. Following 3 months from hospi-
tal discharge, DOE (n¼42, 49.4%) and
arthralgias (n¼6, 7.1%) were the symptoms
that patients complained most frequently about
(Figure 3). Dyspnea at rest, cough, and fatigue
were persistent in a number of patients,
although to a lesser extent compared with the
time of hospital admission (Figure 3). No sex-
related nor comorbidity-related differences
with regard to symptom presentation was
found, except for resting dyspnea at the time
i.org/10.1016/j.mayocpiqo.2021.08.002 909
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TABLE 1. Characteristics of the Overall Cohorta,b

Characteristics
Overall cohort

(N¼88)

Age, years 62.7�9.5

Males/females 65/23 (73.9/26.1)

BMI, kg/m2 26.9 (24.6-31.7)

Race

Caucasian 83 (94.3)
Otherc 5 (5.7)

Medical history

Hypertension 40 (45.5)
Diabetes mellitus 11 (12.5)
CV disease 14 (15.9)
Obesity 8 (9.1)
Respiratory diseases 11 (12.5)
Metabolic diseases 4 (4.5)
Cancer 6 (6.8)

Vitals at admission

SBP, mm Hg 125 (115-131.2)
DBP, mm Hg 75 (70-85)
HR, beats/min 87.6�14
SpO2, % 93 (89-95)

Laboratory findings at admission

WBC, n � 109/L 6.7 (5.1-8.4)
Neutrophils, n � 109/L 4.9 (3.5-6.7)
Lymphocytes, n x 109/L 1.0 (0.7-1.3)
Hemoglobin, g/dL 14.1�2.7
Platelets, n � 109/L 212.2�97.3
CRP, mg/L 83.3 (52-124)
Ferritin, ng/L 1,265.8�1,376.9
LDH, U/L 381.9�140.4
D-dimer, ng/mL 362.5 (260-529.2)
Procalcitonin, mg/L 0.15 (0.05-0.3)

Arterial blood gas analysis at
admission

PaO2, mm Hg 57.4�12.4
PaCO2, mm Hg 32.8�4.5
HCO3

- , mEq/L 25�3.6
Lactate, mmol/L 1.1 (0.9-1.5)
PaO2/FiO2, mm Hg 271.4 (238.0-304.7)

Chest X-ray at admission

No abnormal finding 10 (11.4)
Involvement of 1 lobe 3 (3.4)
Involvement of more than 1
lobe

8 (9.1)

Bilateral involvement 67 (76.1)

Outcomes

Length of hospital stay, days 18.8�11.5
Need for intubation and MV 11 (12.9)
Death 2 (2.3)

Continued on next column

TABLE 1. Continued

Characteristics
Overall cohort

(N¼88)

Outcomes, continued
Thrombotic complications 7 (8.0)
Need for O2-therapy at
discharge

4 (4.5)

aBMI, body mass index; CRP, C-reactive protein; CV, cardio-
vascular; DBP, diastolic blood pressure; HCO3

- , bicarbonate;
HR, heart rate; LDH, lactate dehydrogenase; MV, mechanical
ventilation; PaCO2, arterial partial pressure of carbon dioxide;
PaO2, arterial partial pressure of oxygen; PaO2/FiO2, ratio of
arterial partial pressure of oxygen to fractional inspired oxy-
gen; SBP, systolic blood pressure; SpO2, peripheral capillary
oxygen saturation; WBC, white blood cells.
bValues shown are n (%), mean � SD, or median (IQR), as
appropriate.
cFor Race, “Other” includes Hispanic (n¼4) and Asian (n¼1).
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of hospital admission that was found more
frequently in males than in females (63.5%
[n¼40] vs. 36.5% [n¼8], P¼.04).
Chest HRCT Scan Findings at 3 Months
After 3 months, one-third of patients showed a
normal CT scan without any abnormalities
(Figure 4). More than half of patients still pre-
sented interstitial involvement (n¼42, 54.5%),
including GGOs (n¼23, 29.5%) and fibrosis
(n¼13, 16.9%) (Figure 4). No sex-related dif-
ference was observed.

Whether chest HRCT findings after 3
months may have any correlation with symp-
toms and/or inflammatory biomarkers is not
known. We found positive correlations be-
tween the interstitial pattern, including GGO,
at 3 months and dyspnea on admission
(Table 3). Moreover, CRP levels at admission
were positively associated with the presence
of interstitial involvement at follow-up. The
presence of bronchiectasis positively corre-
lated with the presence of cough after 3
months from COVID-19 diagnosis. The stron-
gest correlation was found for the persistence
of cough after 3 months in those patients
with persisting consolidation on follow-up
chest HRCT scan (Table 3).
DISCUSSION
In the present study, the short-term (3
months) impact of COVID-19 on hospitalized
;5(5):907-915 n https://doi.org/10.1016/j.mayocpiqo.2021.08.002
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TABLE 2. Changes of Laboratory Findings and Arterial Blood Gas Analysis Between Time of Hospital
Admission and 3 Monthsa,b

Tests Time of hospital admission 3 months P

WBC, n � 109/L 6.7 (5.1-8.4) 6.45 (5.10-7.60) .19

Lymphocytes, n � 109/L 1.0 (0.7-1.3) 0.32 (0.26-0.40) <.001

CRP, mg/L 83.3 (52-124) 2.9 (2.9-2.9) <.001

Ferritin, ng/L 1,265.8�1376.9 260.35�292.18 <.001

D-dimer, ng/mL 362.5 (260-529.2) 179.0 (113.7-265.5) <.001

PaO2, mm Hg 57.4�12.4 90.5�15.6 <.001

PaCO2, mm Hg 32.8�4.5 34.9�4.8 .001

PaO2/FiO2, mm Hg 271.4 (238.0-304.7) 426.2 (395.2-461.9) <.001

aCRP, C-reactive protein; PaCO2, arterial partial pressure of carbon dioxide; PaO2, arterial partial pressure of oxygen; PaO2/FiO2, ratio of
arterial partial pressure of oxygen to fractional inspired oxygen; WBC, white blood cells.
bValues shown are mean � SD or median (IQR), as appropriate.
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FIGURE 1. Arterial blood gas analyses. Arterial partial pressure of oxygen
(PaO2) and arterial partial pressure of carbon dioxide (PaCO2) are shown
both at the time of hospital admission and 3 months later. While PaO2

normalizes, reduced levels of PaCO2 are found at 3-month follow-up. P for
paired sample Student t test.
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patients has been assessed. We took into
consideration different aspects, both subjective
(symptoms complained by patients) and
objective (chest HRCT findings and circulating
inflammatory biomarkers). Apart from the
persistence of some symptoms (fatigue, ar-
thralgias, and cough), the presence of DOE,
and persistent lung damage still found on 3-
month chest CT scan, the most interesting
finding is that 40% of patients are still hypo-
capnic after 3 months, whereas hypoxia
completely resolved.

An abnormal lung function measured
through PFTs has been recorded in COVID-
19 patients. In particular, an impaired diffu-
sion capacity of carbon monoxide is very
frequent along with restrictive ventilatory de-
fects at the time of hospital discharge and
both findings are likely to be associated with
severity disease.12 Although we did not
perform any PFT, we assessed ABG after 3
months and found a mild, persisting hypocap-
nia whereas hypoxia completely normalized.
This finding is interesting and may underline
the residual, lasting impairment of the
alveolarecapillary barrier following SARS-
CoV-2 infection causing a ventilation/perfu-
sion ratio (V/Q) mismatch. In fact, in SARS-
CoV-2 infection the primary cause of arterial
hypoxemia is a V/Q mismatch, meaning that
there is pulmonary arterial blood flow in non-
ventilated alveoli. This concept is also summa-
rized as “happy hypoxemia”d that is, a severe
hypoxemia coupled by a relatively mild respi-
ratory discomfort reported by COVID-19
Mayo Clin Proc Inn Qual Out n XXX 2021;5(5):907-915 n https://do
www.mcpiqojournal.org
patients.13 Patients with COVID-19 usually
present with hypoxemia-driven tachypnea
and hyperpnea that determine respiratory
alkalosis and hypocapnia followed by a left-
ward shift of the sigmoid shaped oxyhemo-
globin dissociation curve.13,14 In addition,
COVID-19 is known to damage the endothe-
lium and is also referred to as an endotheliop-
athy.15-17 As a result, the pulmonary capillary
endothelium may activate an inflammatory
burst through the expression of cytokines
and adhesion molecules that sustains the
i.org/10.1016/j.mayocpiqo.2021.08.002 911
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abnormal inflammatory response to the virus
and increases the risk for thrombosis, either
in small and large vessels.18,19 All these events
together might leave some type of scar tissue
during the recovery phase and would there-
fore explain why hypocapnia is still present
3 months after the acute SARS-CoV-2
Mayo Clin Proc Inn Qual Out n XXX 2021
infection as a result of a persisting V/Q
mismatch at the level of damaged alveoli.

The persistence of general and respiratory
symptoms has been already described at
different times (3 and 6 months) after
COVID-19, irrespective of hospitalization.
Goërtz et al20 reported that, although the num-
ber of symptoms declined during the 3-month
follow-up period, some of them were still pre-
sent, with fatigue and dyspnea being the most
frequent ones both during hospitalization and
follow-up. Also in our study, some patients still
complained about resting dyspnea and fatigue
after 3 months. In addition, DOE was
described by half of the patients at 3-month
follow-up. This aspect is of particular interest
as DOE may have an important impact of pa-
tient’s quality of life in the recovery process
from COVID-19. This may influence the pa-
tient’s recovery from COVID-19 due to a
reduced mobility or the inability to restart a
regular physical activity that is known to be
beneficial in patients with respiratory dis-
eases.21,22 Huang et al23 analyzed a longer
time frame (ie, 6 months) and found that sur-
vivors of COVID-19 complained about fatigue,
weakness, sleep disorders, anxiety, and depres-
sion. They also analyzed chest CT findings be-
tween hospital stay and after 6 months
describing GGO as the most common pattern
at follow-up, whereas other findings were
completely resolved.23 This is in line with
what we found on HRCT performed after 3
months, where GGO was frequently encoun-
tered along with interstitial involvement. These
radiologic findings are often described at the
same time patients have a respiratory deteriora-
tion and are coupled with lymphocytopenia
and increased D-dimer levels.24 Fibrosis is
another abnormality that can be observed as
early as 7 to 10 days after symptom onset in
up to one-third of patients with COVID-
19.25,26 Indeed, almost 20% of our patients
showed evidence of fibrosis on HRCT scan at
the time of follow-up that may arise from the
healing process of lung inflammation when
scar tissues replace the pulmonary cellular cells.
Whether fibrosis in posteCOVID-19 patients
is prognostically benign or not is still contro-
versial as it might represent either a bridge to-
ward a stabilization of the disease27 or the
primum movens toward a frank interstitial
;5(5):907-915 n https://doi.org/10.1016/j.mayocpiqo.2021.08.002
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disease.27,28 This aspect definitively needs
future research to be fully elucidated.

Interestingly, in our cohort CRP levels at
admission positively correlated with interstitial
involvement. Therefore, patients with higher in-
flammatory burden during COVID-19 pneu-
monia may be more at risk to develop
pulmonary sequelae. With this regard, a
dose-response effect ofCRP towards adverse out-
comes in COVID-19 patients has been recently
demonstrated.29 A median CRP value >108
mg/L was associated with a three-fold increased
risk of death and critical illness and a two-fold
higher risk of venous thromboembolism and
acute kidney injury. The greatest risk for adverse
outcomes was found in those patients showing
increased levels of both CRP and D-dimer,
further supporting the strong relationship be-
tween inflammation and thrombosis.16
Study Limitations
Our study has some strengths and some limi-
tations. The major strength deals with the
enrollment of a number of patients who have
Mayo Clin Proc Inn Qual Out n XXX 2021;5(5):907-915 n https://do
www.mcpiqojournal.org
been adequately assessed for respiratory func-
tion. In particular, the availability of ABG anal-
ysis allows for a prompt evaluation of gas
exchanges 3 months after COVID-19. One
limitation is the absence of PFTs that might
enrich the explanation about the persisting
hypocapnia through the demonstration of a
decreased lung diffusion capacity for carbon
monoxide, as already shown in COVID-19 pa-
tients at the time of discharge.12 In addition,
the retrospective nature and the limited num-
ber of patients recruited at a single center pre-
vent from any definitive conclusions, but
support the need for a more in depth follow-
up evaluation of COVID-19 patients.
CONCLUSION
Patients with COVID-19 who recovered from
acute SARS-CoV-2 infection present clinical
sequelae. In particular, a substantial portion
of them still have residual hypocapnia after 3
months. They also show persisting abnormal
findings on chest HRCT scans, especially
interstitial involvement, GGO, and fibrosis.
i.org/10.1016/j.mayocpiqo.2021.08.002 913

https://doi.org/10.1016/j.mayocpiqo.2021.08.002
http://www.mcpiqojournal.org


0

30

20

60

% 
of

 p
at

ie
nt

s

Nor
mal

Int
er

sti
tia

l in
vo

lve
men

t
GGO

Fib
ro

sis

Con
so

lid
ati

on

Br
on

ch
iec

tas
is

FIGURE 4. Chest high-resolution computed tomography (HRCT) scan
findings. At 3-month follow-up, all patients underwent HRCT. Interstitial
involvement, ground-glass opacities (GGOs), and fibrosis are the most
common findings, whereas one-third of patients showed no abnormalities.

MAYO CLINIC PROCEEDINGS: INNOVATIONS, QUALITY & OUTCOMES

914
While inflammatory biomarker levels
completely normalized, signs of lung damage
(eg, hypocapnia and radiologic abnormalities
on CT scan) are still there, suggesting that
TABLE 3. Correlations Among Chest High-
Resolution Computed Tomography Scan Findings,
Symptoms, and Inflammatory Biomarkers

Findings r P

Interstitial involvement
Dyspnea on admission 0.344 .003
PaO2 on admission �0.233 .046
CRP on admission 0.312 .006

GGO

Dyspnea on admission 0.254 .028

Fibrosis

PaO2 after 3 months �0.312 .006

Bronchiectasis

PaCO2 on admission �0.242 .038
Cough after 3 months 0.280 .016

Consolidation

Cough after 3 months 0.569 <.001

CRP, C-reactive protein; GGO, ground-glass opacity; PaCO2,
arterial partial pressure of carbon dioxide; PaO2, arterial partial
pressure of oxygen.
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SARS-CoV-2 stigma persist for a longer period.
These findings should push the medical com-
munity to carefully evaluate COVID-19 pa-
tients, especially those who experienced a
moderate-to-severe disease, in the short- and
long-term to catch any early sign of respiratory
failure that may arise months or years after the
acute infection. Future studies on a large num-
ber of patients including all aspects of respira-
tory diagnostics are eagerly needed to know
more in depth what COVID-19 patients experi-
ence after the initial SARS-CoV-2 infection.
Abbreviations and Acronyms: ABG, arterial blood gas;
COVID-19, coronavirus disease 2019; CRP, C-reactive
protein; CT, computed tomography; DOE, dyspnea on
exertion; GGO, ground-glass opacity; HRCT, high-resolution
computed tomography; IQR, interquartile range; PaCO2,
arterial partial pressure of carbon dioxide; PaO2, arterial
partial pressure of oxygen; PaO2/FiO2, ratio of arterial partial
pressure of oxygen to fractional inspired oxygen; PFT,
pulmonary function test; SARS-CoV-2, severe acute respi-
ratory syndrome coronavirus 2; V/Q, ventilation/perfusion
ratio
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