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Clarifying Terminology of Signs in COVID-19

The term “sign” has been used to describe various phenomena observed in patients with coronavirus disease 2019 
(COVID-19). Discrepancies in the use of this term have been identified when it is used in context with COVID-19. The goals 
of this review are to provide an overview, describe signs, and clarify misconceptions regarding the use of these terms in 
COVID-19 patients. PubMed and Medline databases were searched using individual and Medical Subject Headings (MeSH) 
terms, including coronavirus, COVID-19, and sign, in human studies within the English literature published from inception to 
December 31, 2020. Studies where the word “sign” was used in a context different from that for COVID-19 (e.g., sentinel 
sign) were excluded. Three hundred fifty-seven studies were potentially identified and after applying the exclusion criteria 
and further adjudication, 92 studies constituted the final data set. The majority of signs found in the COVID-19 literature 
have been applied and aptly described primarily in radiologic diseases of the chest. The term “sign,” in other situations, is 
often misappropriated as it actually represents a physical finding rather than a sign. A total of 27 radiologic signs have been 
identified on chest computed tomography (CT) or high-resolution CT (HRCT), and 18 cutaneous signs (or findings) have been 
observed during the physical examination in COVID-19. Signs lack sufficient sensitivity or specificity by themselves; however, 
in the appropriate clinical setting, they should raise clinical suspicion for this infectious disease.
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INTRODUCTION

During the coronavirus disease 2019 (COVID-19) pandemic caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), physicians have identified several findings and have used the term “sign” to account for 
phenomenon found on assessment. We have identified discrepancies regarding the use of the term “sign” and 
have undertaken a review of the COVID-19 literature to better understand how physicians have used these terms. 
We contend that a focus on the COVID-19 literature may provide further insights on how physicians used these 
terms in general and how this may be applicable and promulgated to other diseases. For consistency and clarity 
of the literature, it is important to semantically distinguish the terms “sign, symptom, and physical finding” (1).

Signs are objective markers identified on physical examination that includes inspection, palpation, percussion, and 
auscultation. They can also be elicited through a variety of bedside maneuvers. Although signs have been tradition-
ally been identified at the patient’s bedside, they may also be found during radiologic or pathologic assessment and 
with the use of various instruments. Signs represent an attribution, inference, or interpretation of its significance 
as an aid in identifying and diagnosing diseases. In essence, they provide meaning or an explanation for an ob-
servation or finding and are rarely pathognomonic for a particular disease. Signs in the COVID-19 literature are 
named in several ways, including eponymously in honor of the person who discovered the finding (e.g., Gabrin 
sign) or through the use of other descriptive terminology with the intent of conveying a message to other clinicians 
(e.g., halo sign). The term “sign” has also been used in cases where the finding represented a manifestation, stage, 
severity, prognosis, or an early, late, or presenting finding of rather than a finding in COVID-19. For example, it 
has been reported that a rise in respiratory rate during continuous positive airway pressure may be an early sign of 
COVID-19 (2), and in general, a high respiratory rate of ≥30/min represents more severe disease (3). It is in this 
latter designation that we challenge current usage regarding its appropriate representation.

A symptom in modern terms refers to a finding or complaint that may occur because of a disease and thus may re-
flect an abnormal state or manifestation of an illness (4). As our understanding of disease improves, objective symp-
toms that were previously unexplained now assume relevance, and in some cases, are called “signs.” Symptoms 
are either subjectively announced or objectively observed or identified. Hence, symptoms are subjective because 
they are expressed by the patients; they can be objective if noted by the observer when they are being expressed or 
represented by the patient. An objective symptom or physical findings (the preferred term) is the discovery during 
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the physical examination of something new or departing from the 
norm, irrespective of whether the patient complains regarding it. 
We undertook this systematic review in COVID-19 patients to bet-
ter clarify the words signs and physical findings as well as to clarify 
the misconception and discrepancies regarding the use of these 
terms in this disease as well as the medical literature in general.

MATERIALS and METHODS

PubMed and Medline databases were searched using the individual 
and following Medical Subject Headings (MeSH) terms: Coronavi-
rus, COVID-19, and signs. The search was limited to human clini-
cal studies published in English until December 31, 2020. We also 
reviewed the bibliographies of retrieved papers and the reviews for 
additional relevant studies. Two reviewers independently screened 
the titles, abstracts, and full texts of the potentially eligible articles 
that met the inclusion criteria. Differences in the inclusion criteria 
were resolved through consensus adjudication. Articles that con-
tained the term “sign” when used in cases where the finding repre-
sented a manifestation; stage; severity; prognostic; and early, late, 
or presenting findings rather than a finding in COVID-19 were 
excluded. Information was obtained from multiple sources, such as 
case reports, case series, meta-analyses, and cohort studies.

RESULTS and DISCUSSION

Using MeSH terms, 357 potential studies were identified. After 
reviewing the titles and abstracts, 108 studies were shortlisted. On 
further reviewing of the articles and adjudication, a final data set of 
92 studies was available for the review.

Terminology
The distinction between signs and symptoms is not clear; this issue 
is partially responsible for these terms being commonly used inter-
changeably (1, 5). Unlike signs, not all symptoms, as expressed by 
the patient represent a manifestation of disease or a change in the 
organ or tissue. Classifying symptoms into subjective or objective 
categories is insufficient in defining these terms.

Definition
A physical finding is an objective symptom, observed during 
physical examination, and elicited through inspection, palpation, 
percussion, or auscultation, that represents a deviation from the 
normal state and one that by itself lacks diagnostic specificity. A 
clinical finding refers to an abnormality found on physical, radio-
logic, or pathologic examination. A physical or clinical finding is 
named a sign as such if evidence is used to make inference about 
the abnormality and disease and if it has or may have diagnostic 
importance. Therefore, a sign, as referred to in medical terminolo-
gy, is an objective finding observed during physical, radiological, or 
pathological examinations by observation, palpation, percussion, 
auscultation, or through special maneuvers. Unlike clinical or phys-
ical findings, signs provide further information beyond their mere 
presence to the examiner about the patient and abnormality. They 
impart significance, albeit to various degrees, that facilitates accu-
rate diagnosis. Physical and clinical findings, in combination with 
signs and symptoms enhance diagnostic capability. Thus, we pro-
pose that the term sign be reserved for situations that refer to an 
objective physical or clinical finding that uses evidence to provide 
relevance regarding its significance.

Symptoms, Signs, and Physical Findings
Symptoms, signs, and physical findings may be descriptive or 
eponymously named in recognition and honor of the persons who 
identified them. As stated, an objective symptom may become a 
sign if it meets the requirements of the latter. In COVID-19, fe-
ver, chills, prolonged fatigue, myalgias, arthralgias, cough, and 
shortness of breath represent nonspecific (subjective) symptoms. 
Rales, wheezing, rhonchi, and pleural friction rub auscultated on 
physical examination represent (objective) symptoms or more 
appropriately, physical findings. A sign found on physical exam-
ination may include for example, Andral decubitus sign, a finding 
observed by the examiner wherein the patient is lying on the bed 
with his unaffected hemithorax down while the pleural on the op-
posite side is inflammed. Signs on chest computed tomography 
(CT) may show a halo and/or reverse halo sign, a manifestation 
of exudative and chronic inflammatory changes in the lungs. Al-
though these signs alone lack sufficient sensitivity or specificity 
in diagnosis, their presence along with symptoms and physical 
findings further enhance understanding of the extent and type of 
the underlying disease process.

I. Radiographic Assessment

Radiologic Signs

COVID-19 related pulmonary findings are typically peripherally 
based, with ground glass opacities and patchy alveolar infiltration 
located in the lower lobes of the lung (6). Ground glass opacities 
reflect partially filled alveoli that contain edema, inflammatory cells, 
blood, and/or proteinaceous exudates along with a thickened al-
veolar wall and/or the interstitium (7). The ground glass opacities 
noted on CT scan are nonspecific and observed in other benign and 
malignant pulmonary diseases. Furthermore, a false positive result 
may be obtained in patients who do not take a sufficiently deep 
breath during the CT scan (8). Authors have referred to several CT 
findings, such as vascular enlargement (vascular enhancement, mi-
cro-vascular dilation, bronchovascular enlargement), bronchiectasis 
or bronchus distortion, fibrosis cavitation nodules, pleural effusion, 
and lymphadenopathy, as “signs” of COVID although in essence, 
they represent radiographic findings (9).

Signs used to describe findings on imaging are based on their lo-
cation (e.g., silhouette), resemblance, or similarity to something 
known in nature, whether natural (e.g., feather or batwing), man-
made (e.g., bowler hat sign), or descriptive of how the image ap-
pears radiographically and correlated to an underlying pathophysi-
ologic process occurring within the lung parenchyma and bronchi. 
In our review of the COVID radiology literature, we noted that the 
term “sign” was most often accurately applied to imaging findings 
where inference was made regarding their significance and patho-
logic finding. Similar to nearly all radiologic signs, their presence 
alone is suggestive but not diagnostic of the disease.

Halo and Reverse Halo Sign

The halo sign, as found on chest CT or high-resolution comput-
ed tomography (HRCT), is a peripheral-based complete ring-like 
ground glass opacity or shadow surrounding a pulmonary nodule 
or mass (10). The ground glass opacity is presumed to represent 
perinodular alveolar edema and hemorrhage, while the nodule or 
mass indicate foci of the pulmonary infarction, tumor, or organized 
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inflammatory nodule (11). The halo sign has been reported in sev-
eral diseases, including other viral pneumonia, angioinvasive pul-
monary aspergillosis, Kaposi sarcoma, and adenocarcinoma of the 
lung, metastasis, and other infections (bacterial, fungi and viral) and 
inflammatory (granulomatosis with polyangiitis) conditions (12).

In the reverse halo sign, also referred to as the Atoll sign, a dense 
crescentic shape of partial or near complete high-density ring-
like consolidations surround central focal, round, or half-moon 
shaped areas of ground glass opacity (10, 13–17). In this case, 
the central ground glass opacity represents alveolar septal in-
flammation and cellular debris in the alveolar, while the ring-like 
surrounding consolidation represents granulomatous tissue within 
the distal air spaces. Thus, this radiographic finding represents a 
type of lung injury formed because of an organizing process that 
occurs in response to inflammatory pneumonitis or a pulmonary 
infarction (18). If the clinical suspicion for the later remains high, 
particularly in the presence of elevated D-dimer or sudden dete-
rioration, CT angiography should be performed (15). The early 
versus later appearance of this sign depends on the underlying 
pathophysiologic process because it is typically absent in cases of 
organizing pneumonitis near the time of the onset of initial symp-
toms (17, 19). The reverse halo sign is found late after symptom 
onset and has been reported in several conditions, causing an 
organizing pneumonia, such as other viral pneumonias, fungal 
infections, granulomatous diseases (sarcoid, granulomatosis with 
polyangiitis, lymphomatoid granulomatous, tuberculosis), and 
neoplastic diseases (17, 18).

Double Halo Sign, Target Sign, and Bull’s-eye Sign

Poerio et al. (20) described a double halo sign with another rim 
of thicker ground glass opacity around the outer or peripheral 
thinner rim of consolidation. The target sign is a central nodular 
ground glass opacity and peripheral ring opacity resembling a 
“shooting star” (21). The bull’s eye appearance or sign is similar 
to or a variant of the reverse halo sign that represents a central or 
centrilobular ground glass nodule surrounded by a peripheral or 
perilobular inner air ring and outer consolidation or ground glass 
opacity that is distributed peripherally (22). Both, the inner and 
outer ground glass appearance are believed to represent inflam-
mation or areas of organizing pneumonia confined to a centrilob-
ular and perilobular distribution, while more central lesions indi-
cate either an organizing pneumonia, vascular and perivascular 
inflammation, or focal pulmonary artery enlargement (22, 23). 
The pathogenesis of these signs as an organizing process is con-
sistent with their delayed appearance and presence in patients 
with more moderate to severe disease (22).

Dandelion Clock-Like Sign and Feather Sign

The dandelion clock-like sign and feather sign are caused by a sim-
ilar histopathologic process that includes vascular enlargement, 
vascular thickening, micro-vascular dilation, or bronchovascular 
enlargement (8). In the dandelion clock-like sign (24), the imag-
ing appearance resembles a dandelion–the stem representing the 
pulmonary blood vessel and seeds, the grid-like interstitial tissue 
containing small, thickened interlobular septum (24). The round 
ground glass opacity microscopically shows diffuse alveolar dam-
age caused by alveoli filled with blood, pus, water, or cells (25). 

Feather sign is another descriptive term; however, in this case, its 
radiographic appearance resembles a feather. The pathogenesis is 
believed to be similar in that the shaft corresponds to the thickened 
blood vessel and stripe, corresponding to ground glass opacity 
filled with exudate (blood, pus, water, or cells) (25).

Batwing Sign

The batwing sign, also known as angel wing or butterfly sign, 
indicates bilateral perihilar airspace opacities with the base 
pointing toward the hilum; a reverse batwing sign represents the 
opposite CT image appearance, a bilateral peripheral wedge-
shaped opacity with the base pointing toward the pleural (26). 
The reverse batwing sign was first described by Gaensler and 
Carrington in 1977 in patients with chronic eosinophilic pneu-
monia and has been observed in other pulmonary parenchymal 
diseases, such as pulmonary vasculitis, organizing pneumonias, 
and lung adenocarcinoma (27).

Rime sign refers to the appearance of white rime or “frost” cov-
ering tree branches. This radiographic finding represents multiple 
exudative and punctate hemorrhage with interstitial fibrosis (25). 
In this sign, some alveoli contain edema and hemorrhagic necrosis 
along with bronchiole wall thickening because of mucus and hem-
orrhagic exudate along with interstitial infiltration of inflammatory 
cells and interstitial fibrosis (25).

Nearly 20 other signs found on CT or HRCT imaging are de-
scribed in COVID-19 (6, 23–40) (Table 1).

Studies have reported on the frequency of occurrence of various 
signs based on the disease severity, as identified on chest CT or 
HRCT scan in COVID-19 patients (28). In a systematic review 
and meta-analysis of chest CT imaging in COVID-19 patients, 
the pooled prevalence of airway secretions/tree-in bud sign, 
halo sign, and reversed halo or Atoll sign with 95% confidence 
intervals was 4.1% (1.5%–6.7%), 34.5% (13.8%–55.3%), and 
11.1% (4.5%–17.7%), respectively (29). In a study on 74 chil-
dren in whom 37 underwent chest CT, the imaging sign find-
ings included feeding vessel sign (16/37, 43%), and halo sign 
(9/37, 24.3%) (30).

Çinkooğlu et al. (31) assessed 185 COVID-19 patients; 147 of 
them who underwent HRCT scan of the chest showed the pres-
ence of parenchymal infiltrates along with other findings, including 
a crazy paving pattern in 32 (21.8%), a halo sign in 15 (10.2%), 
and a reverse halo sign and air bubble or vacuolar sign in 22 (15%). 
Unlike in previous studies, the tree-in bud sign was not detected. 
In 180 patients with COVID-19 who underwent a chest CT, an 
air bronchogram sign was noted in 52 (48%) patients, crazy pav-
ing pattern sign was observed in 43 (40%) patients, and a halo 
sign was present in 69 (64%) patients (6). In a study on 246 pa-
tients with COVID-19 who underwent chest CT imaging, crazy 
paving sign was found in 110 (44.7%) patients, the bat wing sign 
was present in 58 (23.6%) patients, halo sign was present in 40 
(16.3%) patients, and reverse halo sign was noted in 22 (8.9%) pa-
tients (32). Thus, individually, the imaging signs lack sufficient sen-
sitivity or specificity for diagnosis. The presence of multiple signs 
in association with other clinical features and setting increases the 
likelihood of diagnosing this infection.
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Sonographic Signs

Sonographic signs have been described in COVID-19, includ-
ing the waterfall sign (full integration of the B-line), rocket sign 
(dispersed B-line), and C-lines (33). Those signs are demonstra-
tive of peripheral infiltrations (e.g., GGO or consolidation) and 
pleural irregularities. Thorax ultrasonography is an efficient, 
bedside, radiation-safe imaging method for both, adults and 
children (34).

II. Physical Assessment

Cardiovascular

Heart failure secondary to viral myocarditis is a diagnosis rath-
er than a sign (41). Relative bradycardia is a sign that has been 
reported in COVID-19 patients. Relative bradycardia, pulse-tem-
perature dissociation, or the eponym Faget sign represent the in-
verse or paradoxical relationship between body temperature and 
pulse. In this physical finding, the pulse is lower than expected, 
given the elevated temperature (42). Relative bradycardia is con-
sidered the most reliable and sensitive parameter when applied to 
cases where the body temperature is >38.9°C (102°F). Faget sign 
was named in honor of Jean Charles Faget (1818–1884) and ini-
tially reported in cases of yellow fever (42–44). Relative bradycar-
dia has been described in a variety of infectious and noninfectious 
conditions, including a host of viral illness. Although the mecha-
nism is unknown, it has been hypothesized that it may be caused 
by a direct pathogenic effect on the myocardium or nodal tissue, 
inflammatory cytokines increasing the vagal tone and decreasing 
the heart rate variability or systemic autonomic dysregulation, or 
a possible link between angiotensin-converting enzyme 2 (ACE2), 
the receptor for COVID-19, and its expression on cardiac cells 
regulating autonomic heart rate control (44–46).

Cutaneous Signs and Findings

Cutaneous findings are classified, as is conventional in derma-
tology, based on the appearance of the skin lesion as detected 
on visual observation and palpation and as a descriptor of what 
is being observed and felt. The types of lesions include primary 
or basic and secondary or sequential lesions, the latter a reflec-
tion of that resulting from infection, excoriation, and manual or 
other destruction obliteration techniques. Examples of primary 
lesions are macules, papules, vesicles, and bulla; examples of 
secondary lesions are scales, scares, and ulcers. Other aspects 
that are important for diagnosis include the lesion color; shape; 
margin; arrangement; distribution; and consistency, tempera-
ture, mobility, tenderness, and depth on palpation. Although 
signs have been reported, the majority represent physical find-
ings (47–50) (Table 2).

The red half-moon nail sign has been observed in COVID-19 pa-
tients and represents a reversible red-violet band above the nail 
lunula (47). Although the etiology remains unknown, it is hypoth-
esized to represent micro-vascular injury secondary to pro-coagu-
lation and the inflammatory state (48). Maculopapular eruptions 
have been described as being morbilliform, plaques, or as a pityria-
sis rosea-like eruption (49, 50). Based on our case definition these 
cutaneous findings described are physical findings and do not rep-
resent signs of the disease.

Endocrinology

Gabrin sign is eponymously named in honor of Frank Gabrin 
(1959–2020) who had androgenic alopecia and was the first 
American physician to die because of COVID-19. The sign re-
fers to the association between androgenic alopecia and severe 
COVID-19 (51). Younger men aged 35–45 years without known 
comorbidities had more severe acute respiratory distress syndrome 
than those without this phenotype (51).

Nasopharyngeal and Oropharyngeal Sign

Anosmia and dysgeusia have been reported as early signs of 
COVID-19 infection (52–54). These represent subjective and phys-
ical findings, with the latter identified via further diagnostic testing. 
Vesiculobullous, ulcerative, macular lesions, angina bullosa hemor-
rhagic like lesion, and desquamative gingivitis have been described 
in association with COVID-19 within the oral cavity (55). Based 
on our case definition, all findings except those of desquamative 
gingivitis represents physical findings rather than signs associated 
with COVID-19, the latter a descriptive diagnosis.

Neurologic

The presence of the claustrum sign in an 18-year-old girl was be-
lieved to be a marker for autoimmune encephalitis/epilepsy sec-
ondary to COVID-19. The claustra represent a vertical curved 
sheet of subcortical gray matter external to the basal ganglia, lying 
between the white matter tracts of the external and extreme cap-
sules (56). The sign is observed as a hyperintensity area in both 
claustra during MRI on T2 and fluid-attenuated inversion recovery 
(FLAIR) sequences during the acute phase of febrile infection-relat-
ed epilepsy syndrome (FIRES) and has been described in a patient 
with autoimmune epilepsy (57). It is commonly observed after an 
episode of status epilepticus.

Table 2. Cutaneous findings identified in COVID-19 infection (47–50)

• Acro-ischemia lesions

• Androgenic alopecia

• Bullous eruption

• Chickenpox-like rash

• Chilblain or Chilblain-like (pseudo-chilblain) eruptions

• Enanthema

• Erythema multiform-like rash

• Erythematous pomphoid rash

• Livedo-reticularis or livedo-like

• Morbilliform exanthem with petechiae/purpuric urticarial 

 or maculopapular features

• Palmar erythema

• Perianal desquamation

• Periorbital dyschromia

• Pityriasis-rosea-like eruption

• Retiform purpura

• Striae rubrae

• Urticarial rash with plaque features

• Vesicle
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Ophthalmologic

Episcleritis and conjunctivitis have been reported as signs of 
COVID-19. Based on the proposed case definition, these would 
more appropriately be classified as physical findings rather than 
signs (58, 59).

CONCLUSION

Several signs have been identified on chest CT or HRCT in 
COVID-19. The signs lack sufficient sensitivity or specificity by 
themselves; however, in the appropriate clinical setting, these 
should raise clinical suspicion for this infectious disease. Symp-
toms represent observations whether conveyed by the patient or 
identified by the examiner or patient; the later were more appro-
priately referred to as physical findings. Signs provide a tool to 
assist in the diagnosis and to understand the pathophysiologic 
process responsible for the phenomenon and the significance of 
the phenomenon. Distinctions in terminology are important for 
consistency and for appropriate classification of symptoms, phys-
ical findings, and signs.
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