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Unusual clinical course

Since December 2019, an outbreak caused by a novel coronavirus infection (severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2) occurred in Wuhan, China, and it rapidly spread all over the world. The clinical spec-
trum of coronavirus disease 2019 (COVID-19) is wide, with acute respiratory distress syndrome (ARDS) occur-
ring in 15% of patients affected, requiring high oxygen support. Currently, there is no clearly effective antiviral
therapy. Steroids and immunomodulators are under investigation for potential activity. Little is known about
middle and long-term sequelae on respiratory function. According to some authors, COVID-19 could cause pul-
monary fibrosis. We report 3 cases of pulmonary fibrosis detected on follow-up computed tomography (CT) im-
aging in 3 female patients who recovered from COVID-19 pneumonia in Italy (L’Aquila, Abruzzo).

All patients were female and had no significant previous respiratory disease or history of smoke exposure, and
none had received high-flow oxygen support during treatment of the disease. In all cases, late onset of mild
dyspnea, slow and incomplete respiratory recovery, and early evidence of fibrous signs on chest CT scan were
characteristic of the clinical course.

This report focuses on a possible scenario of long-term lung damage in COVID-19 pneumonia survivors.
Limitations are lack of long-term follow-up and functional data in the very early phase. It is advantageous that
all COVID-19 pneumonia patients undergo serial chest CT and spirometry long-term follow-up for at least 1
year to assess residual damage. This is particularly relevant in those with slow respiratory recovery and long
hospitalization.

COVID-19 ¢ Inmunomodulation ¢ Pulmonary Fibrosis
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Background

Since December 2019, a disease outbreak caused by a novel
coronavirus infection (severe acute respiratory syndrome coro-
navirus 2, SARS-CoV-2) occurred in Wuhan, China, and it rap-
idly spread in many countries all over the world. Italy was the
first country in Europe where the epidemic spread. As of May
26, 2020, in Italy there were 230 158 confirmed cases of SARS-
CoV2 infection with 32 877 related deaths and a case-fatality
rate of about 14% [1]. The clinical spectrum of coronavirus dis-
ease 2019 (COVID-19) is wide and includes asymptomatic infec-
tion, mild upper-respiratory disease with fever and cough, and
severe pneumonia that can lead to adult respiratory distress
syndrome (ARDS). ARDS occurs in 15% of patients affected and
is one of the main causes of death [2]. Many patients require
low-, medium- or high-flow oxygen support. Currently, there is
no validated antiviral therapy for this infection. Steroids and
immunomodulators, including tocilizumab, are under investiga-
tion for potential activity. Pulmonary fibrosis (PF) is a descrip-
tive term referring to an excess of fibrotic tissue in the lungs
and is a well-known evolution of various lung diseases [3,4]. It
occurs in a wide range of clinical settings and can be associat-
ed with many conditions such as ARDS, viral infections, inhaled
dust, radiation, medications, gastro-esophageal reflux disease
(GERD), and smoking. PF has been associated with several re-
spiratory viral infections such as Herpesviruses EBV and CMV,
adenovirus, transfusion-transmitted virus (TTV, also known as
Torque Teno Virus), and hepatitis C virus (HCV) [5] influenza A
(HIN1) [6]. High-flow oxygen support can also cause pulmo-
nary fibrosis [7]. Idiopathic pulmonary fibrosis (IPF) is a fibrotic
lung disease with progressive evolution. In patients with IPF,

Table 1. Clinical laboratory results and vital signs Patient 1.
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there is no known trigger for the onset of the disease, but vi-
ral infections are thought to be a co-factor [5,8]. Irrespective
of the viral etiology, pulmonary fibrosis has been shown to de-
velop after apparent recovery from the infection. According to
some authors, SARS coronavirus (SARS-CoV) causes pulmo-
nary fibrosis more frequently than other viruses [9]. We de-
scribe our experience managing 3 cases of pulmonary fibro-
sis that developed after SARS-CoV-2 infection in the Infectious
Disease Unit of San Salvatore Hospital (L’Aquila, Abruzzo, Italy)
in patients who had not received high-flow oxygen support.

Case Reports

All patients were Italian. They had no known respiratory co-
morbidities and reported no history of smoking, except for 1
patient who reported she had been a light smoker 40 years
before. None had a history of exposure to toxic or known fi-
brogenic substances.

Patient 1

A 70-year-old woman developed dry cough, fever, and diarrhea
on March 22. She reported no other symptoms or history of
travel abroad, but she had exposure to a patient infected by
SARS-CoV-2. She had been a light smoker 40 years before. A
chest computer tomography (CT) scan showed bilateral inter-
stitial pneumonia. SARS-CoV-2 was identified on nasopharyn-
geal swab. On illness day 15, she developed increasing dyspnea
and cough, with low-flow oxygen required. She was treated
with intravenous methylprednisolone, with significant clinical

Hospital day 1 2 3
lnessday - s s 6
Temp€Q % 2 387
B (mmH®) 160/60 12570 125/75
CPulse (min) 4 81 84
Co2sat(e) o5 2 92
CRO2(8) a a 21
leukocytes (x107u) o
Neutrophils (%) 67
lymphocytes (%) - 208
Hemoglobin (g/d) 134
Platelets (x107/u) 21
NPS/OPSPCR 2503+  07/04+  15/04-

4 5 6 7
""""""""" 7 s 9 10
"""""""" s 38 376 372
""""""" 10/70 14070 11070 110/70
"""""""" s s & 72
"""""""" 2 93 8 o
"""""""" a2 28 3%
"""""""" 200 asm
"""""""" 74 88
"""""""" 28 w1
"""""""" 24 w2
"""""""" 27 a2
"""""" 18/04+  20/04+ 2504+

Temp — body temperature; BP — blood pressure; Pulse — heart rate; 02 sat — oxygen saturation; FiO2 — inspiratory oxygen fraction;

NPS/OPS PCR — nasopharyngeal swab.
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Figure 1. First CT scan of Patient 1 performed on March 27 after hospital admission showed multiple patchy ground-glass opacity and
consolidation shadow in the bilateral lung view, which was suggestive for bilateral interstitial pneumonia.

improvement, but during the following days low-level hypox-
emia persisted. A CT scan at 1-month follow-up showed dis-
ease progression with increasing range of ground-glass density
patches and consolidation and scant fibrous interstitial stripes.
The patient was discharged 39 days after admission, eupne-
ic in room air, with Sp02 91% and Pa02 61mmHg (P/F 290).

Clinical course of Patient 1

On hospital admission on March 27 (illness day 5), Patient
1 complained of a dry cough, fever, and diarrhea. She was
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awake and conversant, blood pressure 160/90 mmHg (nor-
mal value (n.v.) 120/80 mmHg), HR 94 beats per minute (n.v.
60-100 beats per minute), RR 19 breaths per minute (n.v.
12-16 breaths per minute), body temperature 38.2°C (n.v.
35.5-37.0°C armpit) and Sp02 95% (n.v. 95-100%) on room
air. Physical examination was unremarkable. Her blood tests
showed leucocytes 1.71x103/uL (n.v. 4.8-10.8x10%/uL), he-
moglobin 13.4 g/dl (n.v. 12.0-16.0 g/dl), platelet count of
241x10%/uL (n.v. 130-400x10°/uL), D-dimer 0.38 ng/mL (n.v.
0.0-0.5 mg/mL), C-reactive protein (CRP) 4.26 mg/dl (n.v. <0.05
mg/dl), procalcitonin 0.130 ng/mg (n.v. 0.10-0.49 ng/mL), and
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Figure 2. Second CT scan of Patient 1 performed on April 22 showed disease progression: increasing range of ground-glass density
patches and consolidation, with scant fibrous interstitial stripes.

ferritin 209.3 ng/mL (n.v. in adult female 10 to 120 ng/mL).
Arterial blood gas analysis on room air showed pH 7.44 (n.v.
7.35 to 7.45), PO2 65 mmHg (n.v. >79 mmHg), P/F ratio 310
(n.v. »300), PCO2 33 (n.v. 35-45 mmHg), and 02ST 94% (n.v.
95-100%). Table 1 summarizes the clinical laboratory results
and vital signs of the patient. A chest computed tomography
(CT) showed multiple patchy ground-glass opacities and con-
solidation shadow in the bilateral lung view, which was very
highly suggestive of bilateral interstitial pneumonia (Figure 1).
SARS-CoV-2 was identified on nasopharyngeal swab by RT-PCR
RNA detection (TagMan TM 2019-nCoV Assay Kit v1/v2, Thermo
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Fisher, gPCR) tested at Istituto Zooprofilattico Sperimentale
dell’Abruzzo e del Molise G. Caporale (ISZAM). On March 29,
she started oral therapy with azithromycin 500 mg once dai-
ly (OD) and antiviral therapy with lopinavir/ritonavir 200/50
mg twice a day, hydroxychloroquine 200 mg twice a day, and
subcutaneous sodium enoxaparin 6000 UL daily. During ill-
ness days 9 and 10, fever continued, with occasional non-pro-
ductive cough. She remained clinically stable with SpO2 rang-
ing from 93 to 97% on 2 L/min of oxygen. On illness day 15,
she developed increasing dyspnea, with Sp0O2 of 91% despite
4 L/min of oxygen with venturi mask (VM), and cough with
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Table 2. Clinical laboratory results and vital signs Patient 2.

Hospital day 1 2 3
llnessday °o 0 1
CTempQ 368 366 372
B (mmH®) 13080 170/80  160/100
CPulse (min) s 64 68
Co2sat(e) % oa 97
CRO2(8) o o 60
leukocytes (x107u) 33
Neutrophils (%) s87
lymphocytes (%) - 0
Hemoglobin (g/d) e
Platelets (<107u) 66
NPS/OPSPCR 23/03+ 3003+  06/04-

4 5 6 7
"""""""" 2 13 4 15
"""""""" 374 3 366 365
""""""" 150/80  150/80 13070  150/80
"""""""" & 75 98 8
"""""""" % 9 93 9
"""""""" % 4 4 60
a6 389
"""""""" 1 69
"""""""" 3 249
"""""""" w16
"""""""" 22 a
"""""" 09/04-  oa405-

Temp — body temperature; BP — blood pressure; Pulse — heart rate; 02 sat — oxygen saturation; FiO2 — inspiratory oxygen fraction;

NPS/OPS PCR — nasopharyngeal swab.

mild hemoptysis, and physical examination showed bilater-
al chest crepitation. Intravenous methylprednisolone 250 mg
was started followed by infusion of tocilizumab at a dose of
8 mg/kg; a second dose was administered after 12 h. The day
after treatment, significant clinical improvement of dyspnea
and respiratory parameters was observed and she was no lon-
ger febrile. Dry cough and diarrhea disappeared soon there-
after and the patient improved gradually. Methylprednisolone
was tapered during the following days. Despite rapid initial
improvement, during the following days low-level hypoxemia
persisted and she required low-flow oxygen support, so ste-
roidal therapy (prednisolone 25 mg orally) was reintroduced.
On April 22, 1 month after the onset, a new CT scan was per-
formed, showing disease progression with increasing range
of ground-glass density patches and consolidation, and scant
fibrous interstitial stripes also appeared (Figure 2). After ob-
taining 2 negative SARS-COV-2 nasopharyngeal swab tests, the
patient was discharged from the hospital on May 4 (39 days
after admission), eupneic on room air, with SpO2 91% and
Pa02 61mmHg (P/F 290). Frequent clinical evaluation and se-
rial 3-month follow-up spirometry, CT chest scan, blood tests,
and arterial oxygen saturation on room air were recommend-
ed. Enoxaparin 6000 Ul was administered subcutaneously for
another 14 days at home.

Patient 2

An 88-year-old woman was moved from another hospital to
our Infectious Disease Department on March 25 (illness day
6), complaining of fever and dry cough. She reported no oth-
er symptoms and no history of travels abroad, but she had
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exposure to a patient infected by SARS-CoV-2. She had high
blood pressure and diabetes mellitus treated with ACE-inhibitors
and insulin therapy, respectively. Chest computer tomography
(CT) showed bilateral interstitial pneumonia. SARS-CoV-2 was
identified on nasopharyngeal swab. On illness day 15, the pa-
tient was no longer febrile but mild dyspnea appeared, with
worsening of respiratory parameters, so methylprednisolone
was added together with high-flow oxygen support. The pa-
tient improved gradually, but persistent 02 support (2 L/min)
by nasal cannula was needed. A 1-month follow-up CT scan
showed decreasing range of ground-glass density patches and
consolidation, but thin fibrous interstitial stripes appeared. The
patient was discharged from our hospital 45 days after admis-
sion, with PaO2 62 mmHg on room air (P/F 295) 02ST 94%.

Clinical course of Patient 2

The patient came from another hospital and she was admit-
ted to our Infectious Disease Department on March 25 (illness
day 6) complaining of fever and dry cough. She reported no
other symptoms or history of travel abroad, but she had expo-
sure to a SARS-CoV-2-positive patient. Her body temperature
was 37.0°C (n.v. 35.5-37.0°C armpit), blood pressure 130/80
mmHg (n.v. 120/80 mmHg), pulse 75 beats per minute (n.v. 60—
100 beats per minute), and blood oxygen saturation 96% (n.v.
95-100%) with VM 60% 12 L/min. Blood tests showed leuco-
cytes 3.36x10%/uL (n.v. 4.8-10.8x10%/uL), hemoglobin 12.6 g/
dl (n.v. 12.0-16.0 g/dl), platelet count of 166x10°/uL (n.v. 130-
400x10%/uL), D-dimer 1.61 ng/ml (n.v. 0.0-0.5 mg/ml), C-reactive
protein (CRP) 4.5 mg/dl (n.v. <0.05 mg/dl), and procalcitonin 0.30
ng/mg (n.v. 0.10-0.49 ng/mL). On arterial blood gas analysis,

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Picchi G. et al.:
COVID-19 pneumonia in women with pulmonary fibrosis on follow-up lung CT imaging
© Am J Case Rep, 2020; 21: €926921

Figure 3. First CT scan of Patient 2 performed on March 25 showed multiple patchy ground-glass opacity and consolidation shadow in
the bilateral lung view, mainly to the left, highly suggestive for bilateral interstitial pneumonia.

pH was 7.44 (n.v. 7.35 to 7.45), PO2 was 79 mmHg (n.v. >79
mmHg), PCO2 was 46 (n.v. 35-45 mmHg), and 02ST was 96%
(n.v. 95-100%) (02 support MV 60%). Table 2 summarizes her
clinical laboratory results and vital signs. A chest CT scan showed
multiple patchy ground-glass opacity and consolidation shad-
ow in the bilateral lung view, mainly to the left, which was very
highly suggestive of bilateral interstitial pneumonia (Figure 3).
SARS-CoV-2 was identified on nasopharyngeal swab by RT-PCR
(TagMan TM 2019-nCoV Assay Kit v1/v2, Thermo Fisher, gPCR)
tested at ISZAM, according to the current WHO testing guide-
lines [10]. On March 26 (illness day 7), she started oral therapy
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with lopinavir/ritonavir 200/50 mg twice a day, hydroxychloro-
quine 200 mg twice a day, and subcutaneous sodium enoxapa-
rin 4000 UL daily. On March 30 (illness day 11), she still had fe-
ver, and a blood test showed increasing inflammation markers
(CRP 8.55 mg/dl), so intravenous antibiotic therapy (levofloxacin
500 mg and ceftriaxone 2 g) was started. On illness day 15, the
patient was no longer febrile, but mild dyspnea appeared, with
worsening of respiratory parameters, so methylprednisolone 20
mg daily was added together with 02 support with MV 60%. On
April 10 (illness day 22) 02 support was switched to low-flow
nasal cannula oxygen 2 L/min, antiviral therapy was stopped,
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Figure 4. Second CT scan of Patient 2 performed on April 30 showed decreasing range of ground-glass density patches and
consolidation but scant fibrous interstitial stripes, mainly in the basal lung segment.

and steroid was tapered. Arterial blood gas analysis showed pH
7.42, PO2 59 mmHg, PCO2 51 mmHg, and 02ST 90% with 02
support 2 L/min by nasal cannula. Her dry cough soon disap-
peared, and she improved gradually, but persistent O2 support
(2 L/min) by nasal cannula was needed. On April 30 (illness day
32), a CT scan showed decreasing range of ground-glass densi-
ty patches and consolidation, but thin fibrous interstitial stripes
appeared, mainly in the basal lung segment (Figure 4). After 2
negative SARS-COV-2 nasopharyngeal swab tests, the patient
was discharged from hospital on May 9, 45 days after admis-
sion, with Pa02 62 mmHg in room air (P/F 295) and O2ST 94%.
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Patient 3

A 63-year-old woman had been experiencing fever, myalgia, and
anorexia for 10 days. She had a history of high blood pressure
treated with beta-blockers. She had never smoked or travelled
abroad. She was a healthcare worker in direct contact with SARS-
CoV-2-infected patients. A chest X-ray showed bilateral intersti-
tial pneumonia. SARS-CoV-2 was identified on nasopharyngeal
swab. Therapy, including intravenous methylprednisolone, was
started. During the following days, her fever slowly disappeared
but mild dyspnea developed, and on illness day 18 a CT scan
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Symptoms at onset Day Day Day >Day Date of hospital discharge
] 7 14 21 28
-~ *
o e i . |
Fever (°C) Patient 1: day 44
D Patient 2: day 51
; _—— Patient 3: day 27
Dyspnea —
=
Dry cough [ :—:—:“;__
Diarrea Sl
Myalgia astenia  n——————————
= Patient1 ) Patient 2 wmm) Patient 3 ] FirstCTscan
| start I Start intravenous M Hospitalization
Lopinavir 200 mg/ritonavir 100 mg BID+ Methylprednisolone* @ Second (Tscan
hydroxychloroquine 400 mg BID+ *250 mg die for patient 1,
sodium enoxaparin* *20 mg die for patient 2 and
*4000 Ul for patient 1, 20 mg BID later boosted in
6000 Ul for patients 2 and 3 40 mg BID for patient 3

Figure 5. Timeline of symptoms, CT scan, treatment initiation, day of hospitalization, and day of discharge of all patients according to

the day of illness. BID — bis in die (twice a day).

showed consolidation shadow in bilateral lung view, interlobu-
lar septal thickening with bronchiolectasis, and diffuse fibrotic
evolution of the interstitial inflammation. Steroidal therapy was
boosted and in the following days her clinical conditions grad-
ually improved. The patient was discharged from hospital 17
days after admission. Arterial blood gas analysis showed P02
71 mmHg and 02ST 95% on room air, with P/F 338.

Figure 5 summarizes the timing of symptoms, hospitalization,
clinical course, treatment, and follow-up.

Clinical course of Patient 3

A 63-year-old woman admitted to our hospital reported hav-
ing had fever, myalgia, and anorexia for 10 days. She had a
history of high blood pressure treated with beta-blockers.
She had never smoked and did not travel abroad. She was a
healthcare worker in direct contact with SARS-CoV-2-infected
patients. She was awake and conversant, with a blood pres-
sure of 140/80 mmHg (n.v. 120/80 mmHg), HR 90 beats per
minute (n.v. 60-100 beats per minute), RR 19 breaths per min-
ute (n.v. 12-16 breaths per minute), temperature 37.5°C (n.v.
35.5-37.0°C armpit), and Sp0O2 of 94% (n.v. 95-100%) on room
air. Auscultation of the lungs disclosed bilateral diffuse crackles
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mainly in the right medium-basal side. Blood tests showed leu-
cocytes 4.95x10%/uL (n.v. 4.8-10.8x10%/uL), hemoglobin 11.1
g/dl (n.v. 12.0-16.0 g/dl), platelet count of 278x10%/uL (n.v.
130-400x10%/uL), D-dimer 0.71 ng/mL (n.v. 0.0-0.5 ng/mL),
C-reactive protein (CRP) 14.26 mg/dl (n.v. <0.05 mg/dl), and
procalcitonin 0.02 ng/mg (n.v. 0.10-0.49 ng/mL). Arterial blood
gas analysis showed pH 7.45 (n.v. 7.35 to 7.45), PO2 72 mmHg
(n.v. 79 mmHg), PCO2 33 (n.v. 35-45 mmHg), 02ST 95% on
room air (n.v. 95-100%), and P/F was 342. Table 3 summariz-
es clinical laboratory results and vital signs of the patient. A
chest X-ray showed bilateral increased markings at the me-
dium-lower lung lobes, highly suggestive of bilateral intersti-
tial pneumonia (Figure 6). Nasopharyngeal and oropharyngeal
swab (NPS/ORS) specimens were collected and SARS-CoV-2
was identified by RT-PCR (TagMan TM 2019-nCoV Assay Kit
v1/v2, Thermo Fisher, gPCR) tested at ISZAM. Soon after hos-
pital admission, she started antiviral therapy with oral lopi-
navir/ritonavir 200/50 mg twice a day, subcutaneous sodium
enoxaparin 6000 UL daily, and intravenous methylpredniso-
lone 20 mg twice a day. Blood tests revealed low G6PDH, so
hydroxychloroquine was not indicated. Considering her ele-
vated CPR value, antibiotic therapy with IV ceftriaxone 2 g
and oral azithromycin 500 mg once daily were also started.
During the following days, her fever slowly disappeared, but
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Table 3. Clinical laboratory results and vital signs Patient 3.

Hospital day 1 2 3
Clnessday 0 no 1
Temp€Q 7 73 36
B (mmH®) 14080 12070 120/80
CPulse (min) 0 3 75
Co2sat(e) 4 oa 03
CRO2(8) a a 21
leukocytes (x10°u) 495
Neutrophils %) €83
lymphocytes (%) - 208
Hemoglobin (g/d) i
Platelets (<107u) 78
NPS/OPSPCR 06/04+  22/04-  25/04-

4 5 6 7
"""""""" 3 4 15 16
"""""""" 65 36 375 365
""""""" 120070 13009 12080  120/70
"""""""" 74 e 6 6
"""""""" 3 95 95 93
"""""""" a2 a2
""""""""""""""""""" 08 108
N 684
""""""""""""""""""" 27 a
""""""""""""""""""" wr 105
""""""""""""""""""" s 20

Temp — body temperature; BP — blood pressure; Pulse — heart rate; 02 sat — oxygen saturation; FiO2 — inspiratory oxygen fraction;

NPS/OPS PCR — nasopharyngeal swab.

Figure 6. Chest radiograph of Patient 3 at presentation, 2020
(illness day 11).

mild dyspnea developed and arterial blood gas analysis showed
pH 7.42, P02 60 mmHg, PCO2 42, and 02ST 91% on room air,
with P/F 286. For this reason, on illness day 18, a CT scan was
performed, revealing consolidation shadow in bilateral lung
view, interlobular septal thickening with bronchiolectasis, and
diffuse fibrotic evolution of the interstitial inflammation previ-
ously observed (Figure 7). Mediastinal lymphadenopathy was
also found. Steroidal therapy was boosted with methylpred-
nisolone 40 mg twice daily. In the following days, her clinical
conditions gradually improved. On April 28, 17 days after the
admission and after 2 negative SARS-COV-2 nasopharyngeal
swab tests, the patient was discharged from hospital with no
home therapy. Arterial blood gas analysis showed pH 7.42, PO2
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71 mmHg, PCO2 42, and 02ST 95% on room air, with P/F 338.
Frequent clinical checks and serial 3-month follow-up spirom-
etry, CT chest scan, blood tests, and arterial oxygen saturation
on room air were recommended.

Discussion

This report describes 3 cases of COVID-19 pneumonia without
need of intubation, with slow and incomplete respiratory re-
covery and evidence of fibrous signs on CT scan. The patients
were all women and had no significant previous respirato-
ry disease or history of smoke exposure. Fibrous streaks or
subpleural line were described as CT signs in the follow-up of
COVID patients [11]. In a recent report [12], evidence of pul-
monary fibrosis as progression of SARS-COV-2 infections in CT
scan was found in 42.9% of cases, and it was significantly as-
sociated with older age, longer hospitalization, and ICU ad-
mission. The clinical implications of these radiological signs
are still unclear, but the incomplete respiratory recovery ob-
served in our patients suggests the possibility of rapid evo-
lution toward stable functional damage. This needs to be as-
sessed by further investigations such as spirometry and chest
CT scan follow-up in the next months. It should be noted that
these patients were not admitted to the ICU and did not re-
ceived high-flow oxygen support, had a medium or long length
of hospitalization (39, 35, and 17 days, respectively) and were
of different ages, all being older than 60 years. Residual pul-
monary fibrosis has been reported after severe acute respira-
tory syndrome (SARS)-2003 in many surviving patients, and
these data were confirmed by autopsy [9]. Considering SARS
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Figure 7. Follow-up CT scan of Patient 3: Consolidation shadow in bilateral lung view, interlobular septal thickening, and diffuse
fibrous interstitial stripes are evident. Mediastinal lymphadenopathy can also be seen.

and Middle East respiratory syndrome (MERS) together, near-
ly 30% of survivors of these 2 infections showed radiological
and physiological abnormalities consistent with fibrotic lung
disease during their follow-up. Assuming similar repercussions
in the COVID-19 pandemic, a large cohort of individuals could
be diagnosed with pulmonary fibrosis associated with persis-
tent and potentially progressive major complication, and this
is supported by current epidemiological, viral, immunologi-
cal, and clinical evidence [14]. Close long-term follow-up stud-
ies will be required to establish the true prevalence of post-
COVID-19 fibrosis. Autopsy examination of lungs from novel
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coronavirus pneumonia patients showed significant pathologi-
cal lesions, including alveolar exudative and interstitial inflam-
mation, alveolar epithelium proliferation, hyaline membrane,
focal hemorrhage, and pulmonary interstitial fibrosis [15]. An
evolution to irreversible fatal respiratory failure has been de-
scribed, even in patients in whom nucleic acid test results had
turned negative, after prolonged ICU stays and despite maxi-
mal support with mechanical ventilation (MV) and extra-cor-
poreal membrane oxygenation (ECMO) [16]; in these critical
patients, prolonged intubation may also be involved. An ab-
normal immune mechanism that probably plays a key role in
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the severity of respiratory failure in acute COVID-19 pneumo-
nia may promote pulmonary fibrosis in the same way. Through
pro-inflammatory cytokines (IL-1 and IL-6), SARS-COV-2 may
induce the production of active mature IL-1B, which is a medi-
ator of lung inflammation, fever, and fibrosis [17]. In this con-
text, it is remarkable that tocilizumab successfully inhibits the
proliferation of human lung fibroblasts from IPF patients [18].
This IL-6 inhibitor is now under investigation for its possible
therapeutic role in COVID-19 pneumonia and it was used in our
Patient 1 due to her sudden worsening of symptoms and respi-
ratory parameters. It is crucial to fully understand why certain
patients have a shift to unchecked cellular proliferation with
accumulation of fibroblasts and myofibroblasts, leading to ex-
cessive deposition of collagen and other extracellular matrix
components [13]. The prevalence of post-COVID-19 fibrosis is
currently unclear, but early analysis of patients with COVID-19
discharged from hospital suggests a high prevalence of fibrotic
lung function abnormalities. In our 3 patients, variable doses of
steroids were used, which may be advantageous in COVID-19
disease [19], but there is no clear optimal therapy, including
antiviral treatments. This radiological and clinical outcome is
even more impressive considering that the anti-inflammato-
ry effect of steroids should slow the process that is possibly
responsible for late pulmonary fibrosis. The role of early an-
ti-fibrotic therapy in high-risk patients needs to be investigat-
ed [13]. Actually, pulmonary fibrosis can develop early in pa-
tients with COVID-19 pneumonia after hospital discharge. The
present case series emphasizes the possible role of radiologic
alterations consisting of interstitial thickening, coarse reticular
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pattern, and parenchymal bands in predicting pulmonary fibro-
sis in COVID-19 pneumonia patients. Limitations of our study
are its short-term follow-up and lack of functional data from the
very early observational phase. We had no previous CT scans or
respiratory function test results evaluating possible pre-exist-
ing lesions before infection. Long-term follow-up is needed to
confirm this diagnosis and assess the extent and persistence
of functional damage or eventual its reversibility. In addition,
due to lack of evidence-based guidelines in COVID-19 therapy,
our 3 patients received various treatments. All 3 patients were
women none had severe pneumonia, reflecting the observation
that men with SARS-CoV-2 infection tend to have more severe
disease. This stresses the importance of close follow-up in all
COVID-19 pneumonia patients, irrespective of disease severity.

Conclusions

In conclusion, this report focuses on a possible scenario of long-
term lung damage in COVID-19 pneumonia survivors who did
not receive mechanical ventilation. All COVID-19 pneumonia
patients, irrespective of sex, age, risk factors, and intubation or
ICU stay, should undergo serial chest CT and spirometry long-
term follow-up for at least 1 year to assess residual damage.
This may be particularly relevant in those with slow respiratory
recovery and long hospitalization. Further evidence regarding
the possible therapeutic role of steroidal and immunomodulato-
ry therapy in this infection are urgently needed in this context.
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