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Abstract: Over the last three years, the Coronavirus-19 disease has been a global health emergency,
playing a primary role in the international scientific community. Clinical activity and scientific
research have concentrated their efforts on facing the pandemic, allowing the description of novel
pathologies correlated to Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), such as
the Multisystemic Inflammatory Syndrome in Children and Adults (MIS-C, MIS-A). Conversely, this
shift of attention to COVID-19 disease and its complications could, in some cases, have delayed and
underestimated the diagnosis of diseases not associated with SARS-CoV-2, including rare diseases.
Here we describe the diagnostic process that led to the definition of a rare vasculitis in a young
woman with a recent clinical history of SARS-CoV-2.
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1. Introduction

COVID-19 disease has dramatically affected the entire world, as demonstrated by the
663,64 million proven-infected subjects and 6.7 million deaths since the beginning of the
pandemic [1]. The efforts conducted by the National Health System and the scientific com-
munity were pivotal in dealing with this health emergency and containing the pandemic.
Indeed, SARS-CoV-2 infection effectively represented a novel diagnostic and therapeutic
challenge. In this context, novel nosological entities have been described, often represented
by COVID-19 complications. Multisystemic Inflammatory Syndrome in Children (MIS-C)
and Multisystemic Inflammatory Syndrome in Adults (MIS-A) are rare clinical conditions
characterized by an abnormal inflammatory response observed in patients with recent
SARS-CoV-2 infection. Fever, elevated inflammatory markers, and multiorgan dysfunc-
tions (heart, gastrointestinal tract, respiratory system, and skin) characterize MIS-C/A [2,3].
Furthermore, this syndrome can have heterogeneous clinical manifestations in common
with Kawasaki Disease (KD), Macrophage Activation Syndrome (MAS), and Toxic Shock
Syndrome (TSS) [4]. The CDC and the WHO diagnostic criteria for MIS-C establish that
alternative diagnoses, including vasculitis, must be excluded [5,6]. This complex diagnos-
tic process relies on clinical judgment. To date, the error of associating everything with
COVID-19 is concrete, risking underestimating or deleting rare disease diagnoses.

2. Case Description

An 18-year-old woman was admitted to our hospital’s Emergency Department (ED)
because of a history of intermittent fever, fatigue, and tachycardia for one month. These
symptoms started after a positive SARS-CoV-2 molecular swab test. She reported no past
medical or surgical history or allergies. Medication consumption was denied, and she had
declined the COVID-19 vaccine. The patient reported that during the SARS-CoV-2 infection,
she had a fever, mild exertional dyspnea, “brain fog”, tachycardia, and loss of appetite.
At that time, the general practitioner (GP) recommended antimicrobial (Clarithromycin
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250 mg os BID) and corticosteroid (Prednisone 25 mg os QD) therapy for six days with
transient clinical benefit. After a negative molecular swab test, the fever relapsed in an
intermittent pattern reaching 39 °C. According to the GP’s recommendation, blood tests
showed elevated C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) with
no leukocytosis. Because of the one-month persistent symptoms since the SARS-CoV-
2 infection, the patient was admitted to the ED of our hospital and then transferred to
our Internal Medicine Department with the diagnosis of “fever and fatigue after a recent
SARS-CoV-2 infection”.

On admission, she reported severe fatigue and weight loss over the previous two
months (>5% body weight). The molecular swab test for SARS-CoV-2 was negative. A
physical examination showed tachycardia (a heart rate of 110 bpm), no absent or weak
peripheral pulses, normal conjunctiva, no skin rash, no superficial lymphadenopathy, and
no joint redness or swelling. Sinus tachycardia (a heart rate of 120 bpm) was recorded by
an electrocardiogram without other findings. Thus, routine laboratory tests and the temper-
ature curve were performed. Blood tests showed elevated CRP/ESR, hyperfibrinogenemia,
prolonged activated partial thromboplastin time (aPTT), and international normalized ratio
(INR) (Table 1). The temperature curve recorded daily fever in the evening (peak 38.5 °C)
without any signs or symptoms.

Table 1. Clinical and laboratory findings obtained at admission.

Clinical and Laboratory Findings Value Normal Range
Pulse 110 beats/min 60-100
Blood pressure 128/80 mmHg 110-131/64-83
Temperature 38.5 Celsius 36.3-37.6
Respiratory rate 18 breaths/minute 12-20
BMI 18.6 Kg/m? 18.5-24.9
Hemoglobin 9.5g/dL 12.0-15.5
Mean corpuscular volume 73.7 fL 80.4-95.9
White blood cells 7.60 x 103/puL 4.10-11-20
Platelets 551 x 103/uL 159-388
Creatinine 0.51 mg/dL 0.60-1.30
Aspartate aminotransferase 19 UI/L 5-34
Alanine aminotransferase 6 UI/L 0-55
Creatine phosphokinase 29 UI/L 29.0-200.0
Iron 15 pg/dL 50-170
Ferritin 338 ng/mL 5-204
C-reactive protein 12.59 mg/dL 0.01-0-50
Procalcitonin 0.10 pg/L <0.05
ESR 113 mm 0-15
Fibrinogen 671 mg/dL 200450
Prothrombin activity 45% 80-120
Partial thromboplastin time 39 SEC 25-35
INR 1.70 0.90-1.10
TSH 1.70 microp/mL 0.35-4.94
Thyroxine 1.02 ng/dL 0.70-1.48

BMI: Body Mass Index. MCV: Mean Corpuscular Volume. ESR: Erythrocyte Sedimentation Rate. INR: Interna-
tional Normalized Ratio. TSH: Thyroid Stimulating Hormone.

Supported by the clinical and laboratory findings, the differential diagnosis for Fever
of Unknown Origin (FUO) was started following a recently available flowchart [7].
According to this algorithm, we could rule out various factors:

e  Travel abroad, contact with animals, and in-depth laboratory tests excluded any spe-
cific infectious etiology such as endocarditis, zoonoses (e.g., brucellosis, Lyme disease,
and rickettsioses), typhoidal and nontyphoidal salmonella, chlamydia pneumoniae,
mycoplasma pneumoniae, cytomegalovirus (CMV), Epstein-Barr virus (EBV), human
immunodeficiency virus (HIV), syphilis, and mycobacterial infection;
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e Lymphoproliferative disorders were excluded (no lymphadenopathy, and the periph-

eral blood smear, white blood cell count, and lactate dehydrogenase levels
were normal);
At the liver and spleen ultrasound examinations, no pathological findings were found;
Rheumatological diseases were excluded (skin rash, mucous involvement, and redness
and swelling of the joints were not observed in our patient; ANA, ENA, p-ANCA,
c-ANCA, and antiphospholipid antibody testing were negative).

In the current historical context, the diagnostic workup could have found a possible
conclusion with the diagnosis of MIS-C. In our patient, the persistent fever, the “brain
fog”, the elevated CRP/ESR and the prolonged aPTT/INR associated with the recent
SARS-CoV-2 infection supported the MIS-C hypothesis but did not fully meet the CDC
and the WHO criteria for the diagnosis. For this reason, it was mandatory to continue the
diagnostic workup to rule out other FUO-possible etiologies.

According to the flow chart, CT scans of the chest and the abdomen were the next steps.
This decision was carefully evaluated, balancing the risks and benefits in consideration
of the patient’s young age. We decided to perform the CT scan that showed an extensive
wall thickening of the aortic arch, the abdominal aorta and its main branches, and proximal
occlusion of the superior mesenteric artery (Figure 1). A PET-CT was then performed
and showed abnormal metabolic activity of the aortic arch, the ascending and descending
thoracic aorta, and the abdominal aorta (Figures 2 and 3). These findings were suggestive
of large-vessel arteritis.

Figure 1. CT scan of the abdomen. Proximal occlusion of the superior mesenteric artery (AMS).

According to the EULAR/PRINTO/PRES for childhood Takayasu Arteritis, the di-
agnosis of Takayasu arteritis (TA) was made [8]. On a rheumatologist’s recommendation,
corticosteroid therapy at a high dose (Prednisone 1 mg/kg os QD) was administered. The
patient reported clinical benefit; moreover, the near normalization of the inflammatory
markers after seven days of therapy was observed. She was then discharged home with
further medical management.
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Figure 3. PET-CT. Increased metabolic activity of the suprarenal abdominal aorta.

3. Discussion

Takayasu arteritis is a chronic granulomatous panarteritis, mainly observed in subjects
under 40, that affects the aorta, its major branches, and the pulmonary arteries. The
chronic inflammatory process causes wall thickening with subsequent formation of stenoses,
occlusions, and/or aneurysms of the affected vessels. Aspecific constitutional symptoms
such as fever, anorexia, weight loss, and myalgias are often reported by affected patients.
As the vascular damage progresses, symptoms and signs due to peripheral perfusion deficit
are observed: claudication of the lower limbs, reduced or eliminated peripheral pulses,
vascular bruits, arterial hypertension, carotidynia, abdominal pain, heart failure, transient
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ischemic attack, and stroke [9]. The undefined and non-specific manifestations of this rare
vasculitis in earlier phases represent a diagnostic challenge for the clinician. Often the
diagnosis is reached after months or years when the most critical disease consequences, for
instance, vascular stenoses or tissue ischemia, are already evident [10].

Why were we falling into the error of associating the young patient’s clinical pre-
sentation with SARS-CoV-2? We believe that the recent viral infection and the temporal
coincidence of clinical symptom manifestation played a decisive role in this incorrect
evaluation. Indeed, the CDC diagnostic criteria for MIS-C indicate a temporal window
of four weeks between symptom onset and SARS-CoV-2 infection, which is the same as
that observed in our patient. Another parameter that led us to focus our attention on
this COVID-19 complication was the presence of a highly undefined clinical presentation.
Briefly, intermittent fever, asthenia, the elevation of systemic inflammation indices, and
coagulation alteration are signs and symptoms in common with vasculitis such as MIS-C;
however, the time coincidence with the recent viral infection and the tendency to focus
our attention on SARS-CoV-2 infection in this precise historic context led us to mainly take
into account MIS-C. This definitive diagnosis would have been a serious mistake with
significant consequences for the health of our young patient. It has been reported in the
literature the clinical case of a 35-year-old woman with heart failure whose symptoms
overlapped with the heterogeneous manifestations of COVID-19. These similarities and
the change of priorities during the pandemic period delayed the diagnosis of acute heart
failure determining significant consequences on the patient’s clinical condition [11].

Therefore, what lessons can we learn from this clinical experience? The pandemic’s
rough socio-economic impact demonstrates how SARS-CoV-2 infection is indisputably the
protagonist of our historical context. The redistribution of resources in health systems and
the reduction of hospitalizations during the pandemic caused serious repercussions for
medical care for both chronic and acute diseases not associated with SARS-CoV-2 [12]. We
believe that being aware and remembering what happened will lead us, in the future, to
evaluate the patient without preconceptions, thus defining priorities and following the
diagnostic-therapeutic process according to scientific evidence.

In this case report, a reason for reflection is also the diagnosis of TA one month after
the SARS-CoV-2 infection considering the already-known relationship between viral in-
fections and autoimmune disease [13]. Respiratory tract viruses, including parainfluenza
virus (PIV), influenza, respiratory syncytial virus (RSV), and adenovirus, are commonly
associated with Henoch-Schonlein Purpura or IgA vasculitis, a type of small vessel vasculi-
tis [14]. Hepatitis C virus (HCV) is the most frequent cause of cryoglobulinemic vasculitis,
a vasculitis of small and medium vessels due to the deposition of mixed cryoglobulins and
immunocomplexes [15]. Polyarteritis nodosa has been linked to hepatitis B virus infection
with the formation of multiple microaneurysms as well as the corkscrewing of medium-
sized arteries, most commonly the renal arteries, visible at angiography or biopsy [16].
Still, the pathogenetic mechanism that links viral infection and autoimmunity is not clear
enough. Available data suggest that viruses are considered major environmental factors
that trigger the autoimmune phenomena in genetically susceptible individuals through
multiple mechanisms, mainly by molecular mimicry [13]. According to these data and
the increasing evidence suggesting an association between the SARS-CoV-2 infection and
autoimmunity [17], it is possible to hypothesize the presence of a link between SARS-CoV-2
infection and vasculitis. Indeed, during the pandemic, several SARS-CoV-2-associated
Takayasu arteritis cases in young patients of a similar age to our clinical case have been
described [18-20]. Mendes et al. described the case report of a 19-year-old woman who
presented fatigue and malaise one month after a SARS-CoV-2 infection. Adequate di-
agnostic workup led to a Takayasu arteritis diagnosis, as shown by the concentric and
diffuse thickening of the thoracic and abdominal aorta with a CT scan, similar to our case
report [18]. To date, nevertheless, there is a limited number of literature studies supporting
the existence of a causal link; thus, it is not possible to exclude that the association between
SARS-CoV-2 and Takayasu arteritis was casual in reported clinical cases.
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4. Conclusions

Considering the pandemic period, the clinical presentation of our patient could have
been attributed to a SARS-CoV-2 infection complication in the emergent nosography entity
called MIS-C. In this case, we think that it was fundamental not to have underestimated the
young patient’s illness, in a period where there is the risk of associating everything with
COVID-19. However, are we sure that SARS-CoV-2 is totally innocent? The link between
viral infections and vasculitis has already been described in the literature and we cannot
exclude it in the examined case in consideration of the temporal coincidence. However, in
this case, the correlation between the infection and the autoimmune disease is not easy to
evaluate. In conclusion, it is mandatory to suspect that not all that glitters is COVID-19.

Author Contributions: Conceptualization, S.S. and M.D.M.; methodology, A.S., S.D.M.; software and
data collection, M.V. and L.M.; validation, L.M. and M.D.M.; formal analysis, S.D.M.; investigation,
A.S.and S.S,; resources, S.S., M.D.M. and G.B.; data curation, L.M. and G.B; writing—original draft
preparation, S.S.; writing—review and editing, S.D.M. and S.P,; visualization, S.S., M.V. and G.B.;
supervision, A.S.; project administration, S.P. and EP; funding acquisition, S.P. and EP. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Written informed consent has been obtained from the patient to
publish this paper.

Data Availability Statement: Not applicable.

Acknowledgments: We wish to thank the Scientific Bureau of the University of Catania for language
support. This study was in keeping with the objectives of the project “DEGENER-action”, Department
of Clinical and Experimental Medicine University of Catania.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int (accessed on 22 January 2023).

2. Henderson, L.A.; Canna, S.W.; Friedman, K.G.; Gorelik, M.; Lapidus, S.K.; Bassiri, H.; Behrens, E.M.; Ferris, A.; Kernan, K.F;
Schulert, G.S.; et al. American College of Rheumatology Clinical Guidance for Multisystem Inflammatory Syndrome in Children
Associated with SARS-CoV-2 and Hyperinflammation in Pediatric COVID-19: Version 3. Arthritis Rheumatol. 2022, 74, e1-€20.
[CrossRef] [PubMed]

3.  Kunal, S; Ish, P; Sakthivel, P.; Malhotra, N.; Gupta, K. The emerging threat of multisystem inflammatory syndrome in adults
(MIS-A) in COVID-19: A systematic review. Heart Lung 2022, 54, 7-18. [CrossRef] [PubMed]

4. Patel, ].M. Multisystem Inflammatory Syndrome in Children (MIS-C). Curr. Allergy Asthma Rep. 2022, 22, 53—60. [CrossRef]
[PubMed]

5. HAN Archive—00432. Health Alert Network (HAN). 2021. Available online: https://emergency.cdc.gov/han/2020/han00432.asp
(accessed on 15 September 2022).

6.  Multisystem Inflammatory Syndrome in Children and Adolescents with COVID-19. Available online: https://www.who.int/
publications-detail-redirect/ multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19 (accessed on
15 September 2022).

7. Haidar, G.; Singh, N. Fever of Unknown Origin. N. Engl. |. Med. 2022, 386, 463—477. [CrossRef] [PubMed]

8. Ozen, S.; Pistorio, A.; Iusan, S.M.; Bakkaloglu, A.; Herlin, T.; Brik, R.; Buoncompagni, A.; Lazar, C.; Bilge, I.; Uziel, Y.; et al. EU-
LAR/PRINTO/PRES criteria for Henoch-Schénlein purpura, childhood polyarteritis nodosa, childhood Wegener granulomatosis
and childhood Takayasu arteritis: Ankara 2008. Part II: Final classification criteria. Ann. Rheum. Dis. 2010, 69, 798-806. [CrossRef]
[PubMed]

9. De Souza, A.W.S.; de Carvalho, ].F. Diagnostic and classification criteria of Takayasu arteritis. ] Autoimmun. 2014, 48—49, 79-83.
[CrossRef] [PubMed]

10. Mason, J.C. Takayasu arteritis—Advances in diagnosis and management. Nat. Rev. Rheumatol. 2010, 6, 406—415. [CrossRef]
[PubMed]

11. Récz, A.O.; Szabo, G.T,; Erdei, N.; Gybry, F.; Kolozsvari, R.V. Heart failure caused by Takayasu’s arteritis in the time of COVID-19:

A case report. ESC Heart Fail. 2022, 9, 3602-3607. [CrossRef] [PubMed]


https://covid19.who.int
http://doi.org/10.1002/art.42062
http://www.ncbi.nlm.nih.gov/pubmed/35118829
http://doi.org/10.1016/j.hrtlng.2022.03.007
http://www.ncbi.nlm.nih.gov/pubmed/35306376
http://doi.org/10.1007/s11882-022-01031-4
http://www.ncbi.nlm.nih.gov/pubmed/35314921
https://emergency.cdc.gov/han/2020/han00432.asp
https://www.who.int/publications-detail-redirect/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://www.who.int/publications-detail-redirect/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
http://doi.org/10.1056/NEJMra2111003
http://www.ncbi.nlm.nih.gov/pubmed/35108471
http://doi.org/10.1136/ard.2009.116657
http://www.ncbi.nlm.nih.gov/pubmed/20413568
http://doi.org/10.1016/j.jaut.2014.01.012
http://www.ncbi.nlm.nih.gov/pubmed/24461381
http://doi.org/10.1038/nrrheum.2010.82
http://www.ncbi.nlm.nih.gov/pubmed/20596053
http://doi.org/10.1002/ehf2.14054
http://www.ncbi.nlm.nih.gov/pubmed/35808997

J. Clin. Med. 2023, 12, 2552 70of7

12.

13.
14.
15.
16.
17.
18.
19.

20.

Santi, L.; Golinelli, D.; Tampieri, A.; Farina, G.; Greco, M.; Rosa, S.; Beleffi, M.; Biavati, B.; Campinoti, F; Guerrini, S.; et al.
Non-COVID-19 patients in times of pandemic: Emergency department visits, hospitalizations and cause-specific mortality in
Northern Italy. PLoS ONE 2021, 16, €0248995. [CrossRef] [PubMed]

Smatti, M.K,; Cyprian, FS.; Nasrallah, G.K.; Al Thani, A.A.; Almishal, R.O.; Yassine, H.M. Viruses and Autoimmunity: A Review
on the Potential Interaction and Molecular Mechanisms. Viruses 2019, 11, 762. [CrossRef] [PubMed]

Nikolaishvili, M.; Pazhava, A.; Di Lernia, V. Viral Infections May Be Associated with Henoch-Schénlein Purpura. J. Clin. Med.
2023, 12, 697. [CrossRef] [PubMed]

Boleto, G.; Vieira, M.; Saadoun, D.; Cacoub, P. Hepatitis C virus-related vasculitis. Clin. Res. Hepatol. Gastroenterol. 2021,
45,101575. [CrossRef] [PubMed]

Sharlala, H.; Adebajo, A. Virus-induced vasculitis. Curr. Rheumatol. Rep. 2008, 10, 449. [CrossRef] [PubMed]

Halpert, G.; Shoenfeld, Y. SARS-CoV-2, the autoimmune virus. Autoimmun. Rev. 2020, 19, 102695. [CrossRef] [PubMed]
Mendes, ].L.; Venade, G.; Manuel, P.; Costa Matos, L.; Nascimento, E. Virus and Autoimmunity: Can SARS-CoV-2 Trigger Large
Vessel Vasculitis? Eur. |. Case Rep. Intern. Med. 2022, 9, 003486. [PubMed]

Guliyeva, V. 69 Large vessel vasculitis occurring after COVID-19 infection: 2 Takayasu cases. Rheumatology 2022, 61
(Suppl. S2), keac496.065. [CrossRef]

Salman, R.; Masand, P.; Huisman, T.A.G.M.; Pereira, M.; Kearney, D.L.; Guillerman, R.P; Jadhav, S. A Large-Vessel Arteritis in
SARS-CoV-2-related Multisystem Inflammatory Syndrome in Children. Radiol. Cardiothorac. Imaging 2021, 3, e200535. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1371/journal.pone.0248995
http://www.ncbi.nlm.nih.gov/pubmed/33750990
http://doi.org/10.3390/v11080762
http://www.ncbi.nlm.nih.gov/pubmed/31430946
http://doi.org/10.3390/jcm12020697
http://www.ncbi.nlm.nih.gov/pubmed/36675626
http://doi.org/10.1016/j.clinre.2020.11.005
http://www.ncbi.nlm.nih.gov/pubmed/33268038
http://doi.org/10.1007/s11926-008-0073-y
http://www.ncbi.nlm.nih.gov/pubmed/19007534
http://doi.org/10.1016/j.autrev.2020.102695
http://www.ncbi.nlm.nih.gov/pubmed/33130000
http://www.ncbi.nlm.nih.gov/pubmed/36093308
http://doi.org/10.1093/rheumatology/keac496.065
http://doi.org/10.1148/ryct.2020200535
http://www.ncbi.nlm.nih.gov/pubmed/33778663

	Introduction 
	Case Description 
	Discussion 
	Conclusions 
	References

