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Dear Sir,

The COVID-19 pandemic, caused by SARS-CoV-2, has 
expanded dramatically throughout the world [1]. The major-
ity of patients with COVID-19 has a good prognosis, but 
there is a significant proportion of patients requiring inten-
sive care [1].

Acute interstitial pneumonia and acute respiratory dis-
tress syndrome (ARDS) are the hallmark of severe COVID-
19 [1]. In these patients, it has been hypothesized that an 
abnormal immunological response, with features partially 
overlapping with hemophagocytic lymphohistiocytosis 
(HLH) or cytokine storm syndrome (CSS) may play a cru-
cial role [2].

The SARS-COV-2 pneumonia is characterised by periph-
eral bilateral ground glass opacities (GGO) with or without 
consolidation. Multifocal GGO of round morphology and 
features of organizing pneumonia are also reported [3].

The pulmonary involvement in autoimmune diseases 
(CTD-ILD) ranges from mild to rapidly progressive res-
piratory failure and ARDS [4]. Adult onset Still disease 
(AOSD) is mainly characterized by systemic inflammation 
and often is associated with HLH [5]. Although pulmonary 
involvement occurs only in 5% of the patients, ARDS can be 
observed at disease onset, usually in patients with a severe 
systemic pattern [6].

Beyond clinical and radiological features, SARS-CoV-2 
pneumonia and CTD-ILD share prognostic factors such as 
lymphopenia, increased neutrophil-to-lymphocyte ratio (N/L 
ratio), hyperferritinemia [7–9]. High d-dimer levels are asso-
ciated with a poorer outcome in COVID-19 [10]. Similarly, 
d-dimer elevation is linked with the risk of developing acute 
exacerbation in CTD-ILD [10].

We describe three cases of patients hospitalized between 
February and April 2020 initially misdiagnosed with 
COVID-19 but that were ultimately affected by CTD-ILD.

Case 1. Forty-four year-old female suffering of arthral-
gias, low grade fever and hyporexia since March 2020. 
Blood tests showed mild anemia, neutrophilic leukocytosis, 
c-reactive protein (CRP) elevation; rheumatoid factor (RF) 
and anti-nuclear antibody (ANA) resulted negative. She was 
admitted for worsening of arthralgias with symmetric pol-
yarthritis of small joints and knees, fever and odynophagia. 
Chest X-ray showed a small consolidation in right lower lobe 
and mild opacities in right upper lobe and hypoxemia (par-
tial pressure of oxygen in the arterial blood -PaO2- 54 mm 
Hg) was detected. SARS-CoV-2 RNA resulted negative in 
two naso-pharyngeal swabs. Leukocytosis was observed 
(18.6/103/uL) with neutrophilia, lymphopenia and neutro-
phil/lymphocyte (N/L) ratio 17.14. High levels of CRP, 
anti-citrullinated protein antibodies (ACPA) and Anti-Ro52 
antibodies were observed. Blood and urine cultures, urinary 
Pneumococcus and Legionella Pn. antigens were negative 
(Table 1).

Low-dose steroid and hydroxychloroquine to treat arthri-
tis and ceftriaxone plus azithromycin for pneumonia were 
administered. After a few days, she developed high fever, 
dyspnea, cough and severe desaturation  (PaO2 40 mm Hg). 
High-resolution computed tomography (HRCT) revealed 
multiple peripheral GGO, predominantly in the lower lung 
and limited fibrosis (Fig.  1a); SARS-CoV-2 as well as 
extensive microbiological testing on bronchoalveolar lav-
age (BAL) were all negative (Table 1): Anti-SARS-CoV-2 
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Table 1  Laboratory and radiological features

*See reference [13]
& BAL (Bronchoalveolar lavage): Multiplex Respiratory RNA/DNA virus: Influenza A- H1, H1N1, H3, Influenza B, RSV A,B, Adenovirus, 
human Metapneumovirus, Coronavirus 229E, NL63,OC43, Parinfluenza virus 1/2/3/4, Rinovirus A/B/C, Human Entrovirus, Human Bicavi-
rus1/2/3/4. Muliplex Respiratory DNA bacteria: Mycoplasma pneumoniae, Legionella pneumophila, Bordetella parapertussis, Haemophilus 
Influenzae, Bordetella pertussis, Chlamydophila pneumoniae, Streptococcus pneumoniae, Mycobacterium TB-complex Bacterioscopic: Acid-
fast stain Gram stain. Pneumocystis jerovecii, galactomannan Ag Coltural: aerobic bacteria and fungi, mycobacteria

Case 1 (SC, F, 44 years) Case 2 (AM, F, 71 years) Case 3 (VM, M, 53 years)

Baseline ICU admission Discharge Baseline Discharge Baseline Myositis Last follow-up

CRP (mg/dl) 10.37 16.17 1.1 17.09 0.66 3.15 3.18 0.15
Procalcitonin 

(< 0.5 ng/ml)
2.71 0.15 0.06 0.6 0.14 0.08 nd Nd

ANC  (103/uL 
range 1.5–7.5)

16.12 23.81 6 8.64 4.83 6.67 9.64 2.8

Lymph  (103/uL 
range 1–5)

0.94 0.36 2.41 1.34 1.08 1.94 1.64 2.66

NLR (range 
1.65–3.53)*

17.14 66.13 2.49 6.4 4.47 3.43 5.87 1.05

Platelets  (103/uL) 514 319 418 338 171 360 499 336
Ferritin (ng/dl rang 

13–150)
118 195 98 511 nd 414 nd 235

D-dimer (ng/ml 
range 0–250)

786 2640 468 353 nd 942 680 Nd

Haemoglobin (g/dl 
range 12–16)

10.7 9.4 10.9 12.6 9.9 13.6 13.6 14.6

CK (U/L 
range < 170)

33 50 100 66 13 201 1524 42

LDH (U/L range 
135–214)

367 431 nd 206 nd 244 371 nd

AST (U/L < 32) 8 26 18 22 45 22 52 10
ALT (U/L < 33) 22 40 15 9 28 28 44 11
Tryglicerides (mg/

dl < 150)
75 205 96 Nd nd nd nd nd

pO2 (mmHg) 54 40.6 (LF O2) nd 45.4 (AA) 60 (AA) 57(AA) nd nd
pCO2 (mmHg) 41 31.1 27.8 37.5 35.3 nd nd
O2 saturation % 88 (AA) 78 (LF O2) 96 (AA) 86 (AA) 93 (AA) 92 (AA) 94 (AA) 97 (AA)
SARS-CoV-2 RNA 

(nasopharyng. 
swab)

Neg (2 samples) Neg Neg (4 samples) nd

SARS-CoV-2 RNA 
(BAL)

Neg Neg nd

Anti-SARS-CoV-2 
antibodies

Neg Neg

Haemocoltures 
(aerob./anaerob)

Neg Neg nd

Urinary Antigens 
Legionel./Pneum

Neg Neg Neg

BAL& Neg Neg nd
ANA Neg Pos, 1.640, centromere Neg
Rheumatoid factor Neg nd Neg
Other auto Abs Ro52 (2 +), ACPA (1550 U/ml) Ro52 (3 +), AMA M2, EJ(2 +) PL7 (3 +)
HTRC GGO  +  +  +  +  +  + 
HRTC reticulation  +  +  − 
HRTC consolida-

tion
 +  +  +  + 
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IgG were in the normal range. White blood cell (WBC) 
count with N/L ratio 66.13, CRP, ferritin, D-dimer, triglyc-
erides and lactate deydrogenase (LDH), but not procalci-
tonin, increased, whereas haemoglobin and platelets count 
decreased (Table 1). Despite aggressive antibiotic therapy, 
acute respiratory failure worsened. The patient underwent to 
endotracheal intubation (ETI) for the occurrence of ARDS 
and moved to Intensive Care Unit (ICU), where pronation 
protocol was applied: unfortunately, the respiratory failure 
did not improve. We concluded that ARDS was a manifes-
tation of AOSD, because of the presence of arthritis along 
with neutrophilic leukocytosis, high fever, odynophagia and 
biomarkers consistent with this diagnosis, even though some 
typical clinical manifestations, such as maculopapular rash, 
lymphoadenopathy, hepatosplenomegaly, or serositis were 
missing in our patient and ferritin levels were just above 
upper normal limit. Nevertheless, although Yamaguchi’s 
criteria suggest that ANA and RF should be negative, a few 
data support anti-CCP and antiSSA/Ro52 antibodies positiv-
ity in AOSD. Therefore, we concluded for an atypical form 
of AOSD diagnosis.

We treated patient with pulse corticosteroid therapy 
(methylprednisolone, 1000  mg/day) for three days. We 
did not observe any radiological and functional improve-
ment after the three pulses and, therefore, we introduced iv 
anakinra (r-metHuIL-1ra), 100 mg QID for 15 days, with 
a dramatic improvement of the clinical picture, leading to 
extubation and progressive reduction of oxygen therapy. 
Prednisone-equivalent 1 mg/kg/day for 2 weeks and sub-
sequent taper of 25% of the daily dose every 2 weeks till 
the dose of 12.5 mg/day was administered. The patient was 
discharged with low activity arthritis, no cough or dyspnea, 
normal oxygen saturation and normal blood cell count, CRP 

and ferritin, still on low-dose prednisone, hydroxychloro-
quine and anakinra 100 mg/day/sc. The HRCT performed 
after 5 months showed resolution of consolidations, but 
subpleural reticulation and some traction bronchiectasis 
persisted.

Case 2. Seventy-one-year-old female affected by primary 
biliary cholangitis, diagnosed in 2006 on clinical grounds 
(persistent increase of cholestatic enzymes and IgM plas-
matic level, ANA and anti-mitochondrial M2 autoantibod-
ies positivity) even though liver histology was inconclusive, 
sicca syndrome and Raynaud’s phenomenon without cuta-
neous features of SSc. Since then anticentromere antibod-
ies (ACA) were present, but not anti SSA/Ro52. In Febru-
ary 2020, she was treated with amoxicillin-clavulanate for 
cough, dyspnea and fever. She was admitted with respiratory 
failure  (PaO2 45 mm Hg), fever and bilateral pneumonia. 
Blood tests revealed mild leukocytosis with N/L ratio of 
6.4, increased CRP and ferritin. SARS-CoV-2 RNA was 
negative both on nasopharyngeal and bronchoalveolar lav-
age (BAL) samples. Blood cultures, BAL microbiological 
testing and urinary antigens for Legionella Pn. and Pneu-
mococcus resulted negative (Table 1). Continuous posi-
tive airway pressure (CPAP) and pronation protocols were 
applied; ceftriaxone and azithromycin followed by piper-
acillin-tazobactam, levofloxacin and ceftaroline fosamil 
were administered empirically, with radiological worsening. 
Chest HRCT showed bilateral GGO with subpleural sparing, 
perilobular consolidations in the upper lung with extensive 
consolidations and fibrosis in lower lobes (Fig. 1b). High 
titer ANA with centromere pattern, anti-mitochondrial anti-
body (AMA)-M2, Anti-Ro52 and EJ autoantibodies resulted 
positive. Therefore, an anti-synthetase syndrome (ASS) 
was diagnosed and methylprednisolone (1 mg/kg/day) and 

Fig. 1  a Lower lung scan showing ground-glass-opacities (GGO) 
with mild reticulation in a peripheral, lower lung zone distribution. 
Minimal traction bronchiolectasis is present in middle lobe. b Upper 
lung scan showing ground-glass-opacities (GGO) with subpleural 
sparing, consolidations with perilobular distribution in keeping with 

organizing-pneumonia. c Lower lung scan showing ground-glass-
opacities (GGO) and consolidations with peribronchovascular and 
perilobular distribution in keeping with mixed pattern of NSIP and 
organizing-pneumonia
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mycophenolate mofetil (MMF) were started with clinical 
and radiological improvement. The patient was discharged 
without respiratory failure; CRP and WBC count were nor-
mal (Table 1). After 7 months chest HRCT showed complete 
regression of consolidations, with persistence of subpleural 
reticulation at lower lobes and a few traction bronchiectasis.

Case 3. Fifty-three-year-old male, complained about 
exertional dyspnea, cough and low-grade fever in February 
2020, seeking medical attention for progressive dyspnea. 
He underwent immediately to CPAP for severe respiratory 
failure  (PaO2 57 mm Hg,  O2Sat 92%). Two nasopharyngeal 
swabs for SARS-CoV-2 resulted negative. Increased CRP, 
d-dimer, ferritin and creatin phosphokinase (CK) levels were 
detected (Table 1). HRCT showed bilateral multiple patchy 
areas of GGO and consolidations with peribronchovascular 
and perilobular distribution at lower lobes (Fig. 1c).

Despite undetectable SARS-CoV-2 RNA, based on suspi-
cion of COVID-19 pneumonia, he was treated with lopina-
vir-ritonavir, hydroxychloroquine, azithromycin, ceftriaxone 
and prophylactic low-molecular-weight heparin (LMWH). 
Two further nasopharyngeal swabs for SARS-CoV-2 resulted 
negative. Respiratory failure improved and the patient was 
moved to a rehabilitation hospital with low-flow oxygen. 
At the end of April, he was discharged, although persistent 
exertional dyspnea, fever and weight loss, worsening fatigue, 
myalgias and arthralgias. An HRCT in July 2020 showed 
improvement of both GGO and consolidation areas. Pulmo-
nary function tests (PFT) showed a restrictive pattern with a 
forced vital capacity (FVC) 51% of the predicted values, car-
bon monoxide diffusion capacity (DLCO) 43%, of the pre-
dicted values and O2 saturation was 94% in room air. Blood 
tests showed a significant increase of creatin phosphokinase 
(CK) (1500 U/L) and high positivity for anti PL-7 antibody 
(Table 1). ASS diagnosis was made and prednisone plus 
mycophenolate mofetil (MMF) were started, with a rapid 
improvement of both systemic and respiratory symptoms. 
After 2 months CK, CRP and ferritin levels resulted normal, 
the patient markedly recovered, complaining only of a mild 
exertional dyspnea and fatigue. At that time, PFT resulted 
normal (FVC 100% and DLCO 74% of the predicted values) 
and  O2 saturation was 96% in room air.

Discussion

We described a case series of three patients affected by 
CTD-ILDs showing clinical and radiological overlap-
ping features with SARS-CoV-2 pneumonia during the 
COVID-19 pandemic. COVID-19 pneumonia can evolve 
to ARDS, the leading cause of mortality. The marked 
elevation of pro-inflammatory cytokines and chemokines, 
hyperferritinemia and coagulopathy suggests that exces-
sive immune responses associated with HLH/CSS may 

be driving COVID-19-related ARDS. It is still unclear 
if HLH in COVID-19 is due to exaggerated cytokine 
response triggered by an impaired antiviral defence, with 
type-I interferon suppression [11] or if an hypersensitive 
T-cell-mediated reaction against viral infected cells con-
tributes to lung damage [2]. This immunological response 
in COVID-19 patients appears to be confined to the lung, 
without multisystem involvement typical of HLH associ-
ated with infections or autoimmune diseases [12]. AOSD 
is frequently complicated by HLH, although the ARDS 
is uncommon [6]. In our cases, the lung damage was the 
only visceral manifestation, beside the arthritis, and this 
made the diagnosis more challenging during the pandemic.

The high-dose steroid was insufficient to overcome res-
piratory failure and IL-1 blocking therapy was crucial to 
obtain a marked clinical improvement, including tracheal 
extubation.

The radiological picture of SARS-CoV-2 pneumonia 
shares some features with ASS lung involvement. Typical 
CT findings in ASS-ILD are considered areas of ground-
glass attenuation with peripheral and peribronchovascular 
distribution (non-specific interstitial pneumonia pattern), 
often associated with consolidations [13], sometimes 
with progression towards fibrosis. COVID-19 pneumonia 
is usually characterised by bilateral GGO opacities, but 
organizing pneumonia and fibrosis are also reported [3].

ASS belongs to a heterogeneous group of Idiopathic 
Inflammatory Myopathies; the main manifestations of 
ASS are myositis, ILD, fever, Raynaud phenomenon and 
mechanic’s hands. ILD is the first manifestation in 54–74% 
of PL-7/EJ ASS cases and the isolated involvement in 
34–39% of patients [13]. In cases 2 and 3, lung involve-
ment was the only manifestation at onset. The ongoing 
pandemic increased acceptance of an incorrect diagnosis 
of COVID-19 pneumonia and delayed the diagnosis of 
auto-immune pneumonia and the appropriate treatment, 
with a potential worsening in prognosis.

In conclusion, we reported three cases highlighting 
clinical and radiological similarities between COVID-19 
pneumonia and lung involvement in CTD-ILD charac-
terized by acute progression and signs of innate immu-
nity activation. Interestingly Ro52/TRIM21, that binds 
intracellular antibody-bound pathogens including RNA 
viruses [14] and melanoma differentiation-associated pro-
tein (MDA)-5, a sensor of viral RNA [15], are the anti-
genic targets of autoantibodies which are markers of lung 
involvement in CTD.

Our study highlights the importance of an appropriate 
differential diagnosis between CTD-ILD and SARS-CoV-2 
pneumonia, even in the course of COVID-19, in considera-
tion of a different management and of the need of a different 
hospital accommodation.
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