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ABSTRACT
Objectives: Physicians’ gestalt is central in the diagnostic pipeline of suspected 
COVID- 19, due to the absence of a single tool allowing conclusive rule in or rule out. 
The aim of this study was to estimate the diagnostic test characteristics of physician's 
gestalt for COVID- 19 in the emergency department (ED), based on clinical findings or 
on a combination of clinical findings and bedside imaging results.
Methods: From April 1 to April 30, 2020, patients with suspected COVID- 19 were 
prospectively enrolled in two EDs. Physicians prospectively dichotomized patients in 
COVID- 19 likely or unlikely twice: after medical evaluation of clinical features (clinical 
gestalt [CG]) and after evaluation of clinical features and results of lung ultrasound or 
chest x- ray (clinical and bedside imaging– integrated gestalt [CBIIG]). The final diagno-
sis was adjudicated after independent review of 30- day follow- up data.
Results: Among 838 ED enrolled patients, 193 (23%) were finally diagnosed with 
COVID- 19. The area under the curve (AUC), sensitivity, and specificity of CG and 
CBIIG for COVID- 19 were 80.8% and 91.6% (p < 0.01), 82.9% and 91.4% (p = 0.01), 
and 78.6% and 91.8% (p < 0.01), respectively. CBIIG had similar AUC and sensitivity 
to reverse transcription– polymerase chain reaction (RT- PCR) for SARS- CoV- 2 on the 
first nasopharyngeal swab per se (93.5%, p = 0.24; and 87%, p = 0.17, respectively). 
CBIIG plus RT- PCR had a sensitivity of 98.4% for COVID- 19 (p < 0.01 vs. RT- PCR 
alone) compared to 95.9% for CG plus RT- PCR (p = 0.05).
Conclusions: In suspected COVID- 19, CG and CBIIG have fair diagnostic accuracy, 
in line with physicians’ gestalt for other acute conditions. Negative RT- PCR plus low 
probability based on CBIIG can rule out COVID- 19 with a relatively low number of 
false- negative cases.
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INTRODUC TION

A single test for conclusive diagnosis of coronavirus disease 19 
(COVID- 19) is currently unavailable. Patient's medical history, signs, 
symptoms, physical examination, and routine laboratory findings per 
se are largely inaccurate.1 Reverse transcription– polymerase chain 
reaction (RT- PCR) for severe acute respiratory syndrome coronavi-
rus- 2 (SARS- CoV- 2) on a nasopharyngeal swab, representing the key 
microbiological tool, can give false- negative results with the need 
of repeating the test after days.1- 4 Bedside diagnostic imaging tests, 
represented by lung ultrasound (LUS) and chest x- ray (CXR), share 
some advantages such as low cost, large availability, rapid bedside 
performance, and adaptability to local facilities (e.g., triage, low, high 
intensity, isolation ED areas, and hospital wards). However, both LUS 
and CXR are unsuitable per se for conclusive diagnosis.5- 8

In this challenging scenario, physicians’ gestalt is the pivot player 
orchestrating and integrating the other diagnostic tools. The aim of 
this study was to formally evaluate the diagnostic testing charac-
teristics of physicians’ gestalt for COVID- 19, within a standard ED 
diagnostic pipeline.

METHODS

Study design and setting

This was an observational, prospective bicentric diagnostic study 
approved by the ethical committees of the involved hospitals. 
Informed consent was obtained from study patients.

Selection of participants

Consecutive patients presenting to the EDs of two Italian university 
hospitals (one in northern and one in central Italy) were enrolled from 
April 1 to April 30, 2020. Inclusion criteria were: 1) age ≥ 18 years; 2) 
presence of any sign or symptom for COVID- 19 (declared or found 
at ED triage) among cough, fever (temperature > 37.5°C), pharyngo-
dynia, dyspnea, oxygen saturation ≤ 94% in room air, respiratory rate 
≥ 20 breaths/min, need of additional oxygen or ventilation, close 
contact with a suspected or confirmed COVID- 19 case; and 3) first 
ED evaluation during the study period. Exclusion criteria were: 1) 
known diagnosis of COVID- 19, 2) patient's loss at follow- up after ED 
discharge with a negative RT- PCR test result, and 3) patient's refusal 
to participate in the study.

Management of enrolled patients

Since February 2020, patients with predefined risk factors for 
COVID- 19 detected by a pretriage nurse using standardized as-
sessment were assigned to a dedicated ED area. Study patients 
were evaluated by one or more ED physicians (staff or in training 

physicians). Before the study was started, participating physi-
cians were exposed to COVID- 19 cases for more than 30 days. 
All physicians were instructed regarding COVID- 19 signs and 
symptoms and LUS and CXR signs. RT- PCR for SARS- CoV- 2 on 
a nasopharyngeal swab was performed in all cases of suspected 
COVID- 19. The results of RT- PCR were available on average 
within 6 hours from the request. Bedside diagnostic imaging (LUS 
and CXR) was performed at the discretion of the physicians, with 
CXR representing the standard reference imaging modality per 
local protocol.

Bedside imaging

Lung ultrasound was performed by the physician after his clini-
cal evaluation, with the aim of detecting unilateral or bilateral in-
terstitial syndrome, consolidations, and pleural effusion. All the 
above- mentioned findings were defined and diagnosed accord-
ing to international recommendations on point- of- care LUS.9 All 
physicians performing LUS had completed an ultrasound training 
course accredited by the Italian Society of Emergency Medicine 
or a similar hospital course and had performed at least 40 LUS ex-
aminations before starting the study.10 CXR was performed by a 
radiology technician at the patient's bedside and interpreted by 
physicians. If both LUS and CXR were executed, LUS was per-
formed before CXR.

Physicians’ gestalt

The physicians were asked to dichotomize patients in COVID- 19 
likely or unlikely twice during the index visit. The first gestalt adju-
dication (clinical gestalt [CG]) was made immediately after a medi-
cal visit encompassing full medical history, vital sign assessment 
(body temperature, blood pressure, heart rate, oxygen saturation, 
respiratory rate), physical examination, electrocardiogram, and 
blood gas analysis (at the physician's discretion). The second gestalt 
adjudication, indicated as clinical and bedside imaging– integrated 
gestalt (CBIIG), was made after availability of bedside imaging with 
LUS or CXR. In a subgroup of patients, independent gestalt adju-
dication by a second physician was used to evaluate interobserver 
agreement.

Case adjudication

Final case adjudication was performed by two expert physicians 
who independently assessed all patients’ data, including RT- PCR 
test results on any respiratory specimen (including bronchoalveolar 
lavage), medical charts of ED visit(s) and hospital admission(s), labo-
ratory test results, all imaging data (comprehensive of computed 
tomography) obtained within 30 days from the index visit, and 
results of 30- day follow- up. The 30- day follow- up data collection 
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included: 1) results of a structured telephone interview performed 
by physicians specialized in emergency medicine, evaluating sub-
sequent medical diagnoses and RT- PCR tests, potential COVID- 19 
transmission to contacts after the ED presentation, new ED visit(s), 
and hospital admission(s) and 2) local hospital database search 
for additional ED visit(s) and hospital admission(s). Adjudication 
was dichotomic: COVID- 19 present or absent (alternative diagno-
sis). COVID- 19 was always considered present in patients with a 
positive RT- PCR test result obtained within 5 days from ED pres-
entation. In the other patients, the final diagnosis was established 
considering all follow- up data. Presence of suggestive symptoms 
plus chest imaging of acute interstitial lung disease, in the absence 
of an alternative diagnosis, was considered diagnostic of COVID- 19. 
In case of discordant adjudication among the two experts, a third 
expert adjudicated the final diagnosis.

Data analysis

We aimed at including enough patients to provide accurate es-
timates of the physician's gestalt for COVID- 19. In the absence of 
previous data, the study was powered to test the null hypothesis 

that the diagnostic accuracy of the physicians gestalt for COVID- 19 
is 80%, as previously reported for pneumonia, and exceeds 70%, 
assuming a prevalence of 25% of COVID- 19 among suspected pa-
tients.11 Using a type I error of 0.025 (α- level, two- sided) and type II 
error (β- level) of 0.1, we estimated that at least 468 needed patients 
to be included.

Descriptive results are presented as median and interquartile 
range (IQR) for continuous data or as number and percentage for 
ordinal data, as appropriate. The diagnostic accuracy was calculated 
using sensitivity, specificity, positive and negative predictive values, 
positive and negative likelihood ratios (LR+ and LR– ), and area under 
the receiver operating characteristics curve (AUC).

Differences in diagnostic accuracy values were compared 
with the McNemar test for paired data. Different AUC values 
were compared with a nonparametric approach with general-
ized U- statistics.12 A Fagan nomogram was used to visualize the 
effect of diagnostic evaluation on posttest disease probability. 
Interobserver agreement was evaluated with Cohen's kappa.13 
A p- value of <0.05 indicated statistical significance. All p- values 
were two- sided. The statistical analysis was performed with Stata 
statistical package, version 13.1 (StataCorp, College Station, TX, 
USA).

F I G U R E  1  Flow diagram of the study. % values refer to N = 838 analyzed patients. CBIIG, clinical and bedside imaging– integrated gestalt; 
RT- PCR, reverse transcription– polymerase chain reaction

analysed patients
N=838

CBIIG:
COVID likely

N=183

CBIIG:
COVID unlikely  

N=99

no imaging

N=16

clinical and bedside imaging
integrated gestalt (CBIIG)

N=282

clinical gestalt (CG): 
COVID likely

N=298

CG: 
COVID unlikely

N=540

COVID present
N=150

COVID absent
N=33

COVID present
N=6

COVID absent
N=93

COVID present
N=4

COVID absent
N=12

COVID present
N=21

COVID absent
N=12

CBIIG

N=451

no imaging

N=89

COVID present
N=10

COVID absent
N=418

COVID present
N=2

COVID absent
N=87

CBIIG:
COVID likely

N=33

CBIIG: 
COVID unlikely 

N=418

eligible patients
N=857

excluded patients (N=19)
> presenting to the ED with a known 

diagnosis of COVID-19 (N=5)
> RT-PCR test on a naso–pharyngeal 

swab performed in the ED, but result 
not available (N=2)

> discharged from the ED with a 
negative RT-PCR test on a naso-
pharyngeal swab, but lost at follow-up 
(N=10)

> declined to participate to the study (N=2) 



    | 407PHYSICIANS' GESTALT FOR COVID- 19 DIAGNOSIS

RESULTS

Study patients

During the study period, 857 patients with suspected COVID- 19 
were evaluated in the participating EDs; 19 (2.2%) patients were 

excluded, with 10 (1.2%) patients lost at follow- up, and 838 patients 
were included in the subsequent analyses (Figure 1). The median 
age was 70 years (IQR = 32.9 years), and 418 (49.9%) patients were 
women. Within 193 (23%) patients with adjudicated COVID- 19, 168 
had a positive RT- PCR test result on the nasopharyngeal swab col-
lected in the ED, 22 had a negative initial RT- PCR test and a subse-
quent positive RT- PCR test within 5 days, and three had clinically 

TA B L E  1  Clinical features of study patients

Total
(N = 838)

COVID- 19
(n = 193)

Alternative diagnosis
(n = 645)

p- 
value

Demographics

Age (years), median (IQR) 70 (32.8) 69 (33.1) 70 (33) 0.68

Gender female 418 (49.9) 92 (47.7) 326 (50.5) 0.52

Presenting signs/symptoms

Fever 395 (47.1) 148 (76.7) 247 (38.3) <0.01

Cough 224 (26.7) 82 (42.5) 142 (22) <0.01

Pharyngodynia 48 (5.7) 6 (3.1) 42 (6.5) 0.07

Dyspnea 331 (39.5) 94 (48.7) 237 (36.7) <0.01

Anosmia 19 (2.3) 12 (6.2) 7 (1) <0.01

Ageusia 26 (3.1) 16 (8.3) 10 (1.5) <0.01

Fatigue 114 (13.6) 32 (16.6) 82 (12.7) 0.17

Diarrhea 93 (11.1) 23 (11.9) 70 (10.8) 0.67

Symptom duration (days), median (IQR) 3 (6) 4 (5) 3 (5) 0.01

Vital signs

Systolic blood pressure (mmHg), median (IQR) 130 (30) 130 (21) 130 (30) 1

Diastolic blood pressure (mmHg), median (IQR) 78 (15) 75 (14) 78 (15) 0.01

Pulse rate (beats/min) 86 (25) 88 (20) 85 (27) 0.15

Temperature (°C) 36.3 (1) 36.6 (1.4) 36.3 (0.7) <0.01

Respiratory rate (breaths/min) 18 (8) 20 (7) 18 (4) <0.01

Need of oxygen supplementation or ventilation 234 (27.9) 71 (36.8) 163 (25.3) <0.01

Clinical findings

ECG performed, No. of pts 760 (90.7) 154 (79.8) 606 (94) <0.01

ECG signs of ischemia 30 (3.6) 8 (4.1) 22 (3.4) 0.64

Atrial fibrillation 59 (7) 13 (6.7) 46 (7.1) 0.84

Blood gas analysis, (No. of pts) 604 (72.1) 172 (89.1) 432 (67) <0.01

pH 7.44 (0.1) 7.46 (0.1) 7.44 (0.1) 0.01

Horowitz (PaO2/FiO2) 304.8 (190.5) 195.2 (173.3) 333.3 (153) <0.01

Lactate level 1.1 (0.9) 1.1 (1) 1.1 (0.9) 1

Medical history

Hypertension 388 (46.3) 90 (46.6) 298 (45.7) 0.96

Diabetes 137 (16.3) 36 (18.6) 101 (15.6) 0.32

Coronary artery disease 121 (14.1) 35 (18.3) 86 (13.3) 0.08

Asthma 34 (4.1) 9 (4.7) 25 (3.9) 0.62

COPD or other chronic pulmonary disease 82 (9.8) 18 (9.3) 64 (9.9) 0.8

Chronic renal failure 50 (6) 12 (6.2) 38 (5.9) 0.88

Active cancer 131 (15.6) 24 (12.4) 107 (16.7) 0.15

Smoking habit 69 (8.2) 10 (5.2) 59 (9.1) 0.08

Note: Categorical variables are presented as absolute number and percent value (in parentheses).
Abbreviation: COPD, chronic obstructive pulmonary disease; IQR, interquartile range.
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adjudicated COVID- 19. In seven patients, the final diagnosis was es-
tablished by a third reviewer, due to disagreement among the other 
two reviewers. The clinical characteristics of enrolled patients, hos-
pital admission, and 30- day mortality are reported in Tables 1 and 
2. The diagnostic accuracy of single signs, symptoms, and medical 
history findings for COVID- 19 are presented in Data Supplement S1, 
Table S1 (available as supporting information in the online version 
of this paper, which is available at http://onlin elibr ary.wiley.com/
doi/10.1111/acem.14232/ full). The highest sensitivity was found 
for fever (77.2%, specificity 58.6%), and the highest specificity, for 
anosmia (98.8%, sensitivity 6.3%).

Bedside imaging

Bedside imaging was obtained for 733 (87.5%) patients: 292 (34.8%) 
CXR only and 441 (52.6%) CXR and LUS. LUS and CXR findings and 
associated diagnostic performances are shown in Table 3. The pres-
ence of any LUS sign had an AUC of 45% (95% confidence interval 
[CI] = 40.5% to 49.7%), a sensitivity of 89.7% (95% CI = 83.6% to 
94.1%), a specificity of 24.5% (95% CI = 19.9% to 29.6%), a LR+ and 
a LR–  of 1.19 (95% CI = 1.09 to 1.29) and 0.42 (95% CI = 0.25 to 
0.7), for diagnosis of COVID- 19. The presence of any CXR sign had 
an AUC of 66.9% (95% CI = 63.3% to 70.3%), a sensitivity of 62.6% 
(95% CI = 55.2% to 69.5%), a specificity of 68.3% (95% CI = 64.2% to 
72.2%), and a LR+ and a LR–  of 1.97 (95% CI = 1.67 to 2.33) and 0.55 
(95% CI = 0.45 to 0.67), for diagnosis of COVID- 19.

Physicians’ gestalt

Physician's gestalt assessment was obtained from 38 staff physi-
cians in 594 (70.9%) cases and from 22 in- training physicians in 244 
(29.1%) cases. The diagnostic test characteristics of CG and CBIIG 
are presented in Table 4. When comparing AUCs, CG was signifi-
cantly more accurate than bedside imaging alone (p < 0.01) and less 
accurate than RT- PCR (p < 0.01). CBIIG outperformed CG (p < 0.01) 
and had similar accuracy to RT- PCR (p = 0.23), for AUC. CG and 
CBIIG had sensitivities of 82.9% and 91.6% (p = 0.01) and a specifici-
ties of 78.6% and 91.8% (p < 0.01), respectively. The diagnostic test 
characteristics of CBIIG based on CXR only, or CXR plus LUS, was 
similar (Table S2).

The diagnostic test characteristics of CG and CBIIG were similar 
between staff physicians and in training physicians (Table S3). In a 

subgroup of 311 patients with independent assessment by two phy-
sicians, the CBIIG showed good agreement (Cohen's kappa = 0.63 
[95% CI = 0.55 to 0.7]).

Aiming at diagnostic rule out of COVID- 19, the sensitivity of 
CBIIG (91.4%) was similar to the sensitivity of RT- PCR alone (87%, 
p = 0.17). A maximum sensitivity of 98.4% was obtained with CBIIG 
plus RT- PCR (p < 0.01 vs. RT- PCR alone; p = 0.05 vs. CG plus RT- 
PCR, 95.9%). In Figure 2, a Fagan nomogram represents the effect of 
RT- PCR plus CG or CBIIG on the posttest probability of COVID- 19.

DISCUSSION

In this study, CG showed fair diagnostic accuracy for COVID- 19. 
The estimate was in line with CG reported for other acute diseases, 
such as pneumonia (80%), acute coronary syndromes (75%), de-
compensated acute heart failure (86%), and pulmonary embolism 
(81%).11,14- 16 Integration of clinical data with bedside imaging test 
results further increased the diagnostic accuracy of the physician's 
gestalt. Of note, the overall diagnostic accuracy and sensitivity of 
CBIIG was similar to that of RT- PCR for SARS- CoV- 2 on a naso-
pharyngeal swab. Interphysician diagnostic agreement was also 
good, and the diagnostic accuracy of physician's gestalt was similar 
in young or senior physicians, suggesting external validity.

In this study, CG was more accurate than bedside imaging per 
se, for diagnosis of COVID- 19. Findings on bedside imaging are in 
line with previous studies. For CXR, the reported sensitivity for 
COVID- 19 ranges from 33% to 60%, and the specificity, from 78% 
to 86%.17- 22 For LUS, results have been heterogeneous. In a small 
retrospective study enrolling 43 patients, the sensitivity of LUS was 
88.9% and specificity was 56.3%.23

The current results validate previous findings that physicians’ 
gestalt can be used to reproducibly stratify patients in COVID- 19 
likely or unlikely.24 This judgment is unsuitable for conclusive rule 
in or out of COVID- 19, but provides meaningful information, es-
pecially if bedside imaging is incorporated. Furthermore, in our 
study, a diagnostic strategy associating CBIIG with a single RT- 
PCR test performed in the ED showed a sensitivity of 98%, appro-
priately ruling out COVID- 19 in more than two- thirds of suspected 
patients. Such integrated strategy, providing efficient and sensi-
tive rule out, outperforms single RT- PCR testing alone and even 
two serial RT- PCR tests (78% and 86%, respectively, in the study 
by Ren et al.).25,26 A similar sensitivity (97%) has been reported 
by integrating RT- PCR with chest computed tomography, which, 

Total
(N = 838)

COVID- 19
(n = 193)

Alternative diagnoses
(n = 645)

p- 
value

Hospital admission 489 (58.3) 160 (82.9) 329 (51) <.01

ED mortality (index 
visit)

10 (1.2) 5 (2.5) 5 (0.8) .06

30- day mortality 72 (8.6) 37 (19.2) 35 (5.4) <.01

Note: Values are reported as absolute number and percent value (in parentheses).

TA B L E  2  Hospital admission and 
30- day mortality of enrolled patients 
classified by final diagnosis

http://onlinelibrary.wiley.com/doi/10.1111/acem.14232/full
http://onlinelibrary.wiley.com/doi/10.1111/acem.14232/full
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however, is unsuitable as a screening approach.27- 30 In the above- 
mentioned studies, the final diagnosis was established considering 
serial RT- PCR test results or combination of RT- PCR tests with 
chest CT results or all clinical, laboratory, and diagnostic imaging 
follow- up data.25- 28

LIMITATIONS

First, the study evaluated only ED patients with predefined signs/
symptoms, whereas patients with other unspecific, atypical, or mild 
clinical manifestations were excluded. This may lead to selection 

TA B L E  3  Bedside imaging test results

COVID- 19
Alternative 
diagnosis

Sensitivity % 
(95% CI)

Specificity % 
(95% CI) AUC % (95% CI)

LUS 464 (%) 146 (%) 318 (%) — — — 

Unilateral interstitial 
syndrome

197 (42.5) 106 (72.6) 91 (28.6) 72.6 
(64.6– 79.7.1)

71.4 (66.1– 76.3) 71.8 (67.4– 75.8)

Bilateral interstitial 
syndrome

151 (32.5) 97 (66.4) 54 (17) 66.4 (58.2– 74) 83 (78.4– 87) 77.8 (73.7– 81.5)

Unilateral consolidation(s) 87 (18.8) 55 (37.7) 32 (10.1) 37.7 (29.8– 46.1) 89.9 (86.1– 93) 73.5 (69.2– 77.5)

Bilateral consolidations 57 (12.3) 39 (26.7) 18 (5.1) 26.7 (19.7– 34.7) 94.3 (91.2– 96.6) 73.1 (68.8– 77.1)

Unilateral pleural effusion 156 (33.6) 85 (58.2) 71 (22.3) 58.2 (48.8– 66.3) 77.7 (72.7– 82.1) 71.6 (67.2– 75.6)

Bilateral pleural effusion 52 (11.2) 8 (5.5) 44 (13.8) 5.5 (2.4– 10.5) 86.2 (81.9– 89.8) 60.8 (56.2– 65.2)

Any LUS sign present 371 (80) 131 (89.7) 240 (75.5) 89.7 (83.6– 94.1) 24.5 (19.9– 29.6) 45 (45.4– 49.7)

CXR 733 (%) 187 (%) 546 (%) — — — 

Monolateral consolidation(s) 
or ground glass opacity

93 (12.7) 41 (21.9) 52 (9.5) 21.9 (16.2– 28.6) 90.5 (87.7– 92.8) 73 (69.6– 76.2)

Bilateral consolidations or 
ground glass opacity

199 (27.1) 77 (41.2) 122 (22.3) 41.2 (34.1– 48.6) 77.7 (73.9– 81.1) 68.3 (64.9– 71.7)

Any CXR sign present 290 (39.6) 117 (62.6) 173 (31.7) 62.6 (55.2– 69.5) 68.3 (64.2– 72.2) 66.9 (63.3– 70.3)

Abbreviation: LUS, lung ultrasound.

TA B L E  4  Diagnostic test characteristics associated with the diagnostic pipeline flow for suspected COVID- 19

Clinical and imaging informed assessment RT- PCR informed assessment

CG (n = 838)
Bedside imaginga  
(n = 733) CBIIG (n = 733)

RT- PCRb  
(n = 838)

RT- PCR + CG 
(n = 838)

RT- PCR + CBIIG 
(n = 733)

True positive 160 161 171 168 185 184

False positive 138 300 45 0 138 45

True negative 507 246 501 645 507 501

False negative 33 26 16 25 8 3

AUC, % (95% 
CI)

80.8 (77.7– 83.9) 65.6 (62.3– 68.8) 91.6 (89.3– 93.9) 93.5 (91.1– 95.9) 87.2 (85.1– 89.4) 95.1 (93.6– 96.5)

Sensitivity, % 
(95% CI)

82.9 (76.8– 87.9) 86.1 (80.3– 90.7) 91.4 (86.5– 95) 87 (81.5– 91.4) 95.9 (92– 98.2) 98.4 (95.4– 99.7)

Specificity, % 
(95% CI)

78.6 (75.2– 81.7) 45.1 (40.8– 49.3) 91.8 (89.1– 93.9) 100 78.6 (75.2– 81.7) 91.8 (89.1– 93.9)

PPV, % (95% 
CI)

53.7 (47.8– 59.5) 34.9 (30.6– 39.5) 79.2 (73.1– 84.4) 100 57.3 (51.7– 62.7) 80.3 (74.6– 85.3)

NPV, % (95% 
CI)

93.9 (91.5– 95.8) 90.4 (86.3– 93.7) 96.9 (95– 98.2) 96.3 (94.5– 97.6) 98.4 (97– 99.3) 99.4 (98.3– 99.9)

LR+ (95% CI) 3.87 (3.3– 4.55) 1.6 (1.42– 1.72) 11.1 (8.36– 14.7) — 4.48 (3.85– 5.21) 11.9 (9.02.15.8)

LR–  (95% CI) 0.22 (0.16– 0.30) 0.31 (0.21– 0.45) 0.09 (0.06– 0.15) 0.13 (0.09– 019) 0.05 (0.03– 0.10) 0.02 (0.01– 0.05)

CBIIG, clinical and bedside imaging– integrated gestalt; CG, clinical gestalt; NPV, negative predictive value; PPV, positive predictive value.
aDiagnostic criterion: any LUS or CXR sign present. 
bPerformed on the first nasopharyngeal swab obtained in the ED. 
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bias, potentially causing overestimation of the diagnostic accuracy 
for physicians’ gestalt. Second, in the absence of a well- established 
criterion standard for conclusive diagnosis of COVID- 19, we prag-
matically applied a 30- day follow- up approach where adjudication 
was based on expert evaluation of additional RT- PCR test results 
and all clinical data (hospitalization and subsequent visits).31 Yet, 
it is possible that some cases of COVID- 19 have been missed (e.g., 
unspecific/mild/atypical forms), potentially skewing results toward 
increased diagnostic accuracy. Third, since diagnostic imaging bed-
side tests were not mandatory and were not performed in all re-
cruited patients, milder and atypical cases were less likely to receive 
imaging, thus producing some degree of differential verification bias. 
Fourth, the study was conducted during the first COVID- 19 wave 
in Italy, in a period of strict national lockdown. In this phase, total 

ED visits substantially declined, visits for alternative diagnoses (e.g., 
non– COVID- 19 lung diseases, decompensated heart failure) un-
derwent major reduction, and COVID- 19 was a key ED diagnosis. 
Therefore, the diagnostic accuracy of CG and bedside imaging may 
change in a context of lower COVID- 19 prevalence, usual ED over-
crowding, and wider case mix. Finally, few patients lost at follow- up 
were excluded from further analyses, thus potentially introducing a 
small selection bias.

CONCLUSIONS

Physician's gestalt, especially when informed by both clinical and bed-
side imaging data, is key for the ED diagnostic pipeline of suspected 
COVID- 19. When associated with reverse transcription– polymerase 
chain reaction, clinical and bedside imaging– integrated gestalt allows 
sensitive rule out, outperforming reverse transcription– polymerase 
chain reaction testing alone and potentially matching alternative 
strategies such as multiple reverse transcription– polymerase chain 
reaction testing or reverse transcription– polymerase chain reaction 
plus chest computed tomography.
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