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K& A : Clinical practice guideline for the diagnosis and treatment of pituitary apoplexy

A

B :

guideline

Diagnosis and treatment of hyperprolactinemia: an Endocrine Society clinical practice

XI& C : American College of Radiology (ACR) Appropriateness Criteria® Neuroendocrine Imaging
Revised 2018
K& D @ American Association of Clinical Endocrinologists Medical Guidelines for clinical practice

for the evaluation and treatment of hypogonadism in adult male patients—2002 update

early postoperative period

- If visual impairment is found, urgent MRI
should be performed and the patient should
urgently be re—evaluated by the neurosurgical
team (V)
Recommendations for mid or long-term
follow-up

- Patients who have experienced apoplexy and
have residual tumor will require radiographic
follow-up (MRI) and, when indicated, should

complete treatment with repeat surgery, medical

7h AavasE
B 20. MAFEE AUEE 1-6 E0HwE
SMER 1-6
N X1 A X2 B
Recommendations for the initial clinical assessment. | 1.1. To establish the diagnosis of hyperprolactine-
- All patients in whom pituitary apoplexy is | mia, we recommend a single measurement of
suspected should urgently undergo magnetic serum prolactin;
resonance imaging (MRI) to confirm the diagnosis | a level above the upper limit of normal confirms
(I, B). the diagnosis as long as the serum sample was
Recommendations for surgery in patients on | obtained without excessive venipuncture stress.
initial conservative management We recommend against dynamic testing of
- In patients with impaired visual acuity or | prolactin  secretion for the diagnosis of
consciousness or a worsening of visual field | hyperprolactinemia (1 XXXX).
defects, urgent MRI should be performed to plan | 1.2. In patients with asymptomatic hyperprolacti-
for surgical decompression, including ventricular | nemia, we suggest assessing for macroprolactin
diversion in the event of hydrocephalus (IV, C). (2 XX00).
2 1.3. When there is a discrepancy between a
- Recommendations for clinical monitoring in the very large pituitary tumor and a mildly elevated

prolactin level, we recommend serial dilution of
serum samples to eliminate an artifact that can
with
leading to a falsely low prolactin value (‘hook
effect”) (1 XXXX).

occur some immunoradiometric  assays

4.3. We suggest that with careful clinical and
biochemical follow-up therapy may be tapered
and perhaps discontinued in patients who have
been treated with dopamine agonists for at least
who no have elevated serum

2 yr, longer

prolactin, and who have no visible tumor remnant

_11_



treatment, or radiotherapy (lll, B).

- Control MRI is recommended 3 or 6 months
after apoplexy. If residual tumor or recurrence is
found, monitoring is recommended every vyear
during the first 3 or 5 years, and every 2 or 3
years thereafter (IV, C)

- At least annual monitoring is required in all

patients. It is recommended that patients be

up
experienced in pituitary diseases (endocrinologists,

followed by a multidisciplinary  team

neurosurgeons, ophthalmologists, and radiologists)

(v)

on MRI (2 XO00).

6.3. We recommend against the use of routine
pituitary MRI during pregnancy in patients with
microadenomas or intrasellar macroadenomas
unless there is clinical evidence for tumor growth
such as visual field compromise (1 XXQOO).

6.5. We field

assessment followed by MRI without gadolinium

recommend  formal  visual
in pregnant women with prolactinomas who
experience severe headaches and/or visual field

changes (1 XX0O).

In terms of the strength of the recommendation,

rism, hypogonadotropic hypogonadism). The addi-
tion of IV contrast is preferred for the assessment
of pituitary lesions; however, a noncontrast MRI
also provides diagnostic detail.

strong recommendations use the phrase ‘we
o Grades of recommendation recommend” and the number 1, and weak
2 A Level of evidence la or Ib. recommendations use the phrase ‘we suggest”
— | B Level of evidence lla, Ilb, or IIl. and the number 2. Cross—filled circles indicate
: C Level of evidence IV. the quality of the evidence, such that XOOO
= 1 (v) Good clinical practice. denotes very low quality evidence; XXOO, low
quality; XXXO, moderate quality; and XXXX, high
quality
; A& C A& D
Prolactin level
- Further endocrinologic evaluation with magnetic
resonance imaging (MRI) scanning of the pituitary
gland is indicated for unexplained hyperprolactine-
mia.
Variant 1: MRI sella without and with IV contrast | Bone Densitometry
or MRI sella without IV contrast is usually | — Because hypogonadism frequently results in
appropriate for the initial imaging of adults with | low bone density and increased fracture risk,
suspected or known hypofunctioning pituitary | baseline hip and spine bone densitometry studies
H | gland (hypopituitarism, growth hormone | should be performed to assess the initial
11 | deficiency, growth deceleration, panhypopituita— situation and allow future interventions to be

based on any deterioration in bone density that
may occur over time.

- Regardless of treatment, bone density studies
should be repeated in 1 to 2 years to determine
whether bone mass s

being appropriately

maintained.

Pituitary imaging
- In cases of acquired hypogonadotropic hypo-
gonadism not clearly attributable to a specific

_12_



cause, pituitary imaging studies with MRI or
computed tomography may be needed to evalu-
ate for structural lesions in the hypothalamic-
pituitary region.

- In general, MRl done with and without a
contrast agent is recommended as the initial
pituitary imaging study in patients requiring
delineation of a pituitary pathologic condition

- Although no published studies have clearly
indicated a particular level of testosterone in the
setting of hypogonadotropic hypogonadism that
should prompt pituitary evaluation, a total testo—
sterone concentration of 150 ng/dL or below has
been considered a reasonable level at which to
pursue pituitary imaging, even in the absence of
other symptoms.

Vanishing Testes Syndrome (Congenital
Anorchism or Prepubertal Functional Castrate)

- MRI is recommended to assess the possibility
of a retained intraabdominal dysgenetic gonad
because this would be associated with an
increased risk of a malignant lesion and would

necessitate removal.

Pituitary tumors

- Patients with acquired hypogonadotropic
hypogonadism may require assessment for a
possible pituitary tumor with appropriate pituitary
imaging studies, such as MRI, and determination
of a prolactin level.

Variant 1. Usually Appropriate
Variant 2. Usually Appropriate
Variant 3. Usually Appropriate
Variant 4: Usually Appropriate

o oln Rl

Variant 5. Usually Appropriate
Variant 6: Usually Appropriate

Most of the content herein is based on literature
reviews. In areas of uncertainty, professional
judgment was applied. We encourage medical
professionals to use this information in conjunc-

tion with their best clinical judgment. The
presented recommendations may not be appro—

priate  in all situations. Any decision by
practitioners to apply these guidelines must be
made in light of local resources and individual
patient circumstances.

XI& A : Clinical practice guideline for the diagnosis

and treatment of pituitary apoplexy

X2l B : Diagnosis and treatment of hyperprolactinemia: an Endocrine Society clinical practice

guideline

XI& C : American College of Radiology (ACR) Appropriateness Criteria® Neuroendocrine Imaging

Revised 2018
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XI& D : American Association of Clinical Endocrinologists Medical Guidelines for clinical practice

for the evaluation and treatment of hypogonadism in adult male patients——2002 update

76(8): p. 789-793.
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Non-pulsatile tinnitus
® Offer magnetic resonance imaging (MRI) of
internal auditory meatuses (IAM) to people with
non-pulsatile  tinnitus  who have associated
neurological, otological, or head and neck signs
and symptoms. If they are unable to have MRI
(IAM), offer contrast enhanced CT (IAM).
® Consider MRI (IAM) for people with unilateral
or asymmetrical non-pulsatile tinnitus who have
L no associated neurological, audiological, otological,
STATEMENT 4. UTILITY OF IMAGING: Clinicians .
_ o or head and neck signs and symptoms. If they
may offer magnetic resonance imaging (MRI) of )
. , ) _ | are unable to have MRl (IAM), consider
T | the internal auditory canal and posterior fossa in
. ) . L, contrast-enhanced CT (IAM).
11 | patients with possible Me "niere’s disease and

audiometrically verified asymmetric sensorineural
hearing loss.

Pulsatile tinnitus

® Offer imaging to people with pulsatile tinnitus.
®For people with synchronous pulsatile tinnitus,
consider

B Magnetic resonance angiography (MRA) or MRI
of head, neck, temporal bone, and IAM if clinical
examination and audiological assessment are
normal, or contrast enhanced CT of head, neck,
temporal bone, and IAM if they cannot have
MRA or MRI.

B Contrast enhanced CT of temporal bone if an

osseous or middle ear abnormality is suspected
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(for example, glomus tumour), followed by MRI if
further investigation of soft tissue is required.

® For people with non-synchronous pulsatile
(for by
myoclonus) consider MRI of the head or if they

tinnitus example  caused palatal

cannot have MRI, contrast enhanced CT of the
head.

Option based on observational and case studies
with a preponderance of benefit over harm.

Based on the experience and opinion of the GC

HT 4joh on Ko

XE C

XE D

Bl

® |n patients with pulsatile tinnitus, temporal
bone CT and CTA are appropriate to evaluate for
a middle ear mass or vascular etiology. MRl may
be considered as a noninvasive alternative to
screen for a suspected intracranial vascular
malformation.

® Given concern for retrocochlear process, MRI
of the

appropriate

internal auditory canals is the most

imaging  test  for  subjective
nonpulsatile unilateral tinnitus without a clinically
evident cause or other associated symptoms.

® |f there is concomitant asymmetric hearing
loss, neurologic deficit, or head trauma, imaging
should be guided by those respective ACR
Appropriateness Criteria documents, rather than
the presence of tinnitus.

® |maging is not indicated in all cases of tinnitus
symptoms and is usually not appropriate for
symmetric or bilateral,

subjective, nonpulsatile

tinnitus in the absence of other symptoms.

STATEMENT 3. IMAGING STUDIES: Clinicians
should not obtain imaging studies of the head
and neck in patients with tinnitus, specifically to
evaluate the tinnitus, unless they have 1 or more
of the following: tinnitus that localizes to 1 ear,
pulsatile tinnitus, focal neurological abnormalities,
or asymmetric hearing loss

KQ 1: Usually Appropriate
KQ 2: Usually Appropriate
KQ 3: Usually Not Appropriate

Strong recommendation against

A A A Alohoon k1 orH

A

: ACR Appropriateness Criteria((R)) Tinnitus

O O w

. Clinical practice guideline: tinnitus

Clinical Practice Guideline: Meniere's Disease
. Assessment and management of tinnitus: summary of NICE guidance
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Roentgenol, 2004. 182(1): p. 183-90.

Observational-Dx

17 MR
angiograms
in 15
patients
and 35 MR
angiograms
in 35
controls

Chadha, N.K. and G.M. Weiner, Vascular loops causing
otological ~ symptoms: a  systematic  review and
meta-analysis. Clin Otolaryngol, 2008. 33(1): p. 5-11.

Meta—analysis

5 studies

Guevara, N., et al., Microvascular decompression of
cochlear nerve for tinnitus incapacity: pre—surgical data,
surgical analyses and long-term follow-up of 15 patients.
Eur Arch Otorhinolaryngol, 2008. 265(4): p. 397-401.

Review/Other-Dx

15
patients

Nowé, V., et al.,, Does the location of a vascular loop in
the  cerebellopontine  angle  explain  pulsatile  and
non-pulsatile tinnitus? Eur Radiol, 2004. 14(12): p. 2282-9.

Observational-Dx

47
patients

Expert Panel on Neurologic, I., et al., ACR Appropriateness
Criteria((R)) Hearing Loss and/or Vertigo. J Am Coll Radiol,
2018. 15(11S): p. S321-S331.

Review/Other-Dx

N/A

Expert Panel on Neurologic, I., et al., ACR Appropriateness
Criteria((R)) Cerebrovascular Disease. J Am Coll Radiol,
2017. 14(5S): p. S34-561.

Review/Other-Dx

N/A

Shetty, V.S., et al., ACR Appropriateness Criteria Head
Trauma. J Am Coll Radiol, 2016. 13(6): p. 668-79.

Review/Other-Dx

N/A

Gimsing, S., Vestibular schwannoma: when to look for it?
J Laryngol Otol, 2010. 124(3): p. 258-64.

Observational-Dx

199 vesti-

bular sch-
wannoma
patients
and 225
nontumor
patients

Jiang, Z.Y., et al., Intracochlear schwannomas confined to
the otic capsule. Otol Neurotol, 2011. 32(7): p. 1175-9.

Review/Other-Dx

10 cases

Springborg, J.B., L. Poulsgaard, and J. Thomsen,
Nonvestibular schwannoma tumors in the cerebellopontine
angle: a structured approach and management guidelines.
Skull Base, 2008. 18(4): p. 217-27.

Review/Other-Dx

N/A

Chen, Y.C., et al, Altered intra— and interregional
synchronization  in  resting—state  cerebral  networks
associated with chronic tinnitus. Neural Plast, 2015. 2015:
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Review/Other-Dx

29
patients
and 30
controls
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ear in Meniere's disease. Otolaryngol Clin North Am, 2010.
43(5): p. 1059-80.

Review/Other-Dx

N/A

Wu, Q., et al, The correlation between symptoms of
definite  Meniere's disease and endolymphatic hydrops
visualized by magnetic resonance imaging. Laryngoscope,
2016. 126(4): p. 974-9.

Observational-Dx

54
patients

de Aguiar, P.H., et al., Brainstem cavernomas: a surgical
challenge. Einstein (Sao Paulo), 2012. 10(1): p. 67-73.

Review/Other-Tx

13
patients

Saito, N., et al., Clinical and radiologic findings of inner ear
involvement in sickle cell disease. AJNR Am J Neuroradiol,
2011, 32(11): p. 2160-4.

Review/Other-Dx
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patients

Shulman, A., B. Goldstein, and A.M. Strashun, Central
nervous system neurodegeneration and tinnitus: a clinical
experience. Part | Diagnosis. Int Tinnitus J, 2007. 13(2):
p. 118-31.

Review/Other-Dx

96
patients

Arai, M., T. Takada, and M. Nozue, Orthostatic tinnitus: an
otological ~ presentation  of  spontaneous intracranial
hypotension. Auris Nasus Larynx, 2003. 30(1): p. 85-7.

Observational-Dx

1 patient

Ferrante, E., et al., Spontaneous intracranial hypotension
syndrome: report of twelve cases. Headache, 2004. 44(6):
p. 615-22.

Review/Other-Dx

12
patients

Isildak, H., S. Albayram, and H. Isildak, Spontaneous
intracranial hypotension syndrome accompanied by bilateral
hearing loss and venous engorgement in the internal
acoustic canal and positional change of audiography. J
Craniofac Surg, 2010. 21(1): p. 165-7.

Review/Other-Dx

1 patient
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Laryngol Otol, 2004. 118(2): p. 165-6.

Review/Other-Dx

1 patient

Lao, Z., et al., Labyrinthine sequestrum: four case studies.
Otolaryngol Head Neck Surg, 2012. 147(3): p. 535-7.

Review/Other-Tx

4 patients

Samii, M., et al., Cavernous angiomas within the internal
auditory canal. J Neurosurg, 2006. 105(4): p. 581-7.

Review/Other-Dx

7 patients

Yamashita, K., et al., The radiological diagnosis of fenestral
otosclerosis:  the utility of histogram analysis using
multidetector row CT. Eur Arch Otorhinolaryngol, 2014.
271(12): p. 3277-82.

Observational-Dx

38
patients
and 30
controls

van de Langenberg, R., et al., Predictors of volumetric
growth and  auditory  deterioration  in  vestibular
schwannomas followed in a wait and scan policy. Otol
Neurotol, 2011. 32(2): p. 338-44.

Observational-Dx

63
patients

Nowé, V., P. Van de Heyning, and P.M. Parizel, MRI in
patients with otovestibular complaints of unknown origin.
B-ent, 2007. 3 Suppl 7: p. 27-35.

Observational-Dx

430
patients
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KO 1. AlZ23M0| HiHE 54 880 U= XM HMEO X|&E&Ql ST E-MS0| Us o AE CT7
HMHGL?

KQ 2. 24 880| oL}, S4HMSUS ST (Acute coronary syndrome)2| ABE=It R SHXI0IA A
S CT7t HHSL

KQ 3. 84 §50| QT ZHAMSMESHA(Acute coronary syndrome)l| =7t SSEQ1 XA 2
oSS CT7t HEHs?

KQ 4. 84 50| 1 SMHUMESMESA(Acute coronary syndrome)| QEIE7 52 SXIUA HAE
M CT7t MHS

=2DB AA A= g A3

T 33 A% My

[=]
= =y

1-4 =] Ovid-Medline

ZAial: 2020. 07. 14.

= N ZAM0| oM Zut
1 (acute chest pain OR ST elevation OR non-myocardi* infarct* OR 179.067
5 myocardia* infarct¥).tw. '
2 | Acute Coronary Syndrome/ OR Myocardial Infarction/ 178,005
10R 2 239,598
(imaging OR radiolog* OR radiograp* OR diagnosis OR CT OR
4 | (comput* adj2 tomography)).tw OR  Tomography, X-Ray 2,414,535
Computed/
21¢ 5 | (coronary OR cardiac OR cardio*).tw 1,248,367
= (((coronary OR cardiac OR cardio*) AND angiography) OR
6 | Percutaneous Coronary Intervention OR PCl).tw OR exp Coronary 132,309
Angiography/ OR exp Percutaneous Coronary Intervention/
7 (4 AND 5) OR 6 268,624
P&ZAL 8 |3AND7 62,688
(guideline* OR recommendation* OR statement*).ti. OR (practice
XEEH 9 . . 124,558
guideline OR guideline).pt
E 10 | 8 AND 9 641
A=At 11 | limit 10 to yr="2010 —Current" 339
12 | 11 not (editorial/ or letter/) 315
H 34, M SMZER 1-4 22| Ovid-Embase
Ml 2020. 07. 14
= N ZM0| A 2t
(acute chest pain' OR 'ST elevation' OR 'non—myocardi* infarct®
1 . N . . 290,371
OR 'myocardia* infarct*):ab;ti
2 ‘acute coronary syndrome'/mj OR 'heart infarction'/mj 137,213
P 3 | #1 OR #2 335,589
(imaging or radiolog* OR radiograp* OR diagnosis OR CT OR
4 | (comput* NEAR/2 tomography)):ab,ti OR 'computer assisted 3,773,528
tomography'/mj
5 | (coronary OR cardiac OR cardio®):ab;ti 2,021,043
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ZM: 2020. 07. 14
= N aM0| M
(((coronary OR cardiac OR cardio*) AND angiography) OR
21¢ 6 | 'Percutaneous Coronary Intervention’ OR PCl):ab,ti OR ‘coronary 159,777
angiography'/mj OR 'percutaneous coronary intervention'/mj
7 (#4 AND #5) OR #6 429,161
P&ZAL 8 | #3 AND #7 87,926
INESEEIS 9 | guideline*:ti OR recommendation*:ti OR statement®:ti 166,182
5 10 | #8 AND #9 674
e 11 | #10 AND [2010-2020]/py 472
H 36, o MEE 1-4 22| GIN
24 2019. 05. 15
N party M At
1 Acute Coronary Syndrome 7
=uiDB A= 5l Az
H 36, A% SAEE 1-4 2 SFDB
M 2020. 07. 14
o
M AOIE | N A0 oy |
1 | Acute Coronary Syndrome [ALL] and guideline[ALL] 0
5 Acute Coronary Syndrome [ALL] and 0
1.KoreaMed recommendatation[ALL]
3 | AaA 0
4 | HEsE HA = 0
T | (ALL=24=S8Z55F] AND [ALL=X|Z]) 0
2 | (ALL=2t435UZ5=2=] AND [ALL=21]) 1
2. KMBASE —
3 | (ALL=EtHSHSZF] AND [ALL=7}0|=2}2]) 0
4 | AN 1
b | HedS= HA = 1
B 37. M3 $AZ2 1-4 24§ ZEXEDB
HMAOIE N A& M= s UESE
KoMGI 1| * gAY gig
2| A (o7
) AR 59
AN A EE
KQ 5. IEQIAE UX|TH HASUESl HH0| gl PESUEXOIA HHSYW M35|2X| 5H(Ca scoring)
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=9)DB A MY o

2 3}

=1 =
I 38, AF siMEZR 59 22| Ovid-Medline
M 2020. 07. 14
= N ZM0| oM Zut
P 1 | (coronary adj3 (calcification OR calcium scor®)).tw 4,389
(imaging OR radiolog* OR radiograp* OR diagnosis OR CT OR
2 | (comput* adj2 tomography)).tw. OR  Tomography, X-Ray 2,414,635
Computed/
3 | (coronary OR cardiac OR cardio*).tw. 1,248,367
ZAAt (((coronary OR cardiac OR cardio*) and angiography) OR
4 Percutaneous Coronary Intervention OR PCl OR Ca scoring CT).tw. 132.309
OR exp Coronary Angiography/ OR exp Percutaneous Coronary '
Intervention/
5 | (2 AND 3) OR 4 268,624
P&ZAL 6 | 1ANDG 3,300
IRy ; (gL.Jide.Iine* OR r.ecgmmendation* OR statement*).ti. OR (practice 124 558
guideline OR guideline).pt
e 8 |6 AND 7 25
A5t 9 | limit 8 to yr="2010 —-Current” 19
T 39. M& sHMZEIR 59 29| Ovid-Embase
M 2020. 07. 14
= N A0 M Zut
P 1 (coronary NEAR/3 (calcification OR 'calcium scor*')):ab,ti 9,028
(imaging OR radiolog* OR radiograp* OR diagnosis OR CT OR
2 | (comput* NEAR/2 tomography)):ab,ti OR ‘computer assisted 3,773,528
tomography'/mj
3 | (coronary OR cardiac OR cardio*):ab,ti 2,021,043
ZiA (((coronary OR cardiac OR cardio*) AND angiography) OR
4 'Percutaneous Coronary Intervention' OR PCI OR 'Ca scoring 150,777
CT):ab,ti OR  ‘coronary angiography'/mj OR 'percutaneous '
coronary intervention’/mj
5 | (#2 AND #3) OR #4 429,161
PRAAL 6 #1 AND #5 5,085
PNESEE= 7 | guideline*:ti OR recommendation*:ti OR statement®:ti 166,182
=&t 8 | #6 AND #7 32
Py (ly 9 #8 AND [2010-2020]/py 26
B 40. o HMEE 59 =29 GIN
ZMU: 2020. 07. 14

Faily ZM ot
1 coronary calcification 0
ZUDB AR 2 A
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H 41, A% SAER 59 2 2508
Al 2020. 07. 14
o
M AOIE | N ZAMO| oy |2
1 | coronary calcification [ALL] and guideline[ALL] 0
2 | coronary calcification [ALL] and recommendatation[ALL] 0
1.KoreaMed
3 | 24 0
4 | Haess HA F 0
1 | (ALL=RtA=M 35|51 AND [ALL=X|Z]]) 0
2 KMBASE 2 ([ALL:E.J@%”—'”MEI%H AND [ALL=¢1]) 0
3 | (ALL=2t4=AM35|5 AND [ALL=7}0|=2IR1]) 0
4 | AN 0
b | HeEE HA = 0
B 42, 4% s44E2 59 I HIXIHDB
HMAO|E N XA H= i UEEE
KoMGI 1| AMAn gig
2 | A (o)
o AMAE 6,8
AR AdEE
KQ 6. tl¥0|Aes = Sy HIIE Qo 2AasY CT7F HEH
KQ 8. #dsY 23=(CABG) 0/29 MXM+&0] st SN 2 © H4SH HIIE 26l HMS
M CT7t MHSL
=9DB A4 He 9 A%
H 43, A% idEE 6,8 72| Ovid-Medline
MY 2020. 07. 14
1= N aM0| M Zo
1 | ((cardi* OR heart) adj2 (surgery OR operation OR transplant)).tw 69,080
P 2 | Heart Transplantation/ 34,208
10R2 93,034
(imaging OR radiolog* OR radiograp* OR diagnosis OR CT OR
4 | (comput* adj2 tomography)).tw OR  exp Tomography, X-Ray 2,425,682
Computed/
24¢ 5 | (coronary OR cardiac OR cardio*).tw 1,248,367
= (((coronary OR cardiac OR cardio*) AND angiography) OR
6 | Percutaneous Coronary Intervention OR PCl).tw OR exp Coronary 132,309
Angiography/ OR exp Percutaneous Coronary Intervention/
7 (4 AND 5) OR 6 269,212
PRAAL 8 3 AND 7 11,021
(guideline* OR recommendation* OR statement*).ti. OR (practice
AIEEH 9 o - 124,558
guideline OR guideline).pt
e 10 | 8 AND 9 140
R[St 11 | limit 10 to yr="2010 —-Current" 93
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H 44, H% SHMEZ 6,8 29| Ovid-Embase
Ml 2020. 07. 14
= N aMo| M Aot
di* OR heart) NEAR/2 OR ti OR
: ((cardi | eart) /2 (surgery operation 120.493
p transplant)):ab, ti
2 'heart transplantation'/mj 29,008
3 #1 OR #2 139,942
(imaging OR radiolog* OR radiograp* OR diagnosis OR CT OR
4 | (comput* NEAR/2 tomography)):ab,ti OR ‘computer assisted 3,73,528
tomography'/mj
24t 5 | (coronary OR cardiac OR cardio®):ab;ti 2,021,043
= (((coronary OR cardiac OR cardio*) AND angiography) OR
6 | 'Percutaneous Coronary Intervention'’ OR PCl):ab,ti OR ‘coronary 169,77
angiography'/mj or  'percutaneous coronary intervention'/mj
7 | (#4 AND #5) OR #6 429,161
PRAAL 8 #3 AND #7 19,741
PNESEEIS 9 | guideline*:ti OR recommendation*:ti OR statement®:ti 166,182
E 10 | #8 AND #9 158
A A3 11_| #10 AND [2010-2020]/py 120
H 45 &Y sMEEF 6,8 =2/ GIN
M 2020. 07. 14
N ZM0| M Zit
1 heart surgery OR heart operation OR heart transplant 14
2UDB AR 9 Az
H 46, MR #AES 6,8 2 23DB
A 2020. 07. 14
o
4M AIE | N A0 oy |1
1 heart surgery [ALL] and guideline[ALL] 0
2 heart surgery [ALL] and recommendatation[ALL] 0
1.KoreaMed
3 B 0
4 HaesZs HAH = 0
1 | (ALL=t4Z=3] AND [ALL=XI]) 2
2 KMBASE 2 ([ALL=)&!§¢$] AND [ALL=i-lJ_’_]) 3
3 ([ALL=8%=%=] AND [ALL=7}0|=2f21]) 0
4 | A 5
5 Hess A 2 5
H 47 & siMER 6,8 =L 2I=X|IZIDB
ZMAOIE N A& M= il UERE
KoMGlI 1| * gAY gig
2| A (o)
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2 A4AAE 7,15
Aag 944
KQ 7. HasUMAStol H=0| Sle SA0IM Mz JHE MEXNMO HOIEIIE flof A& CT7F HAHSUL
KQ 15. 244 7159 HEA ZM0| st SR A& CT7F &A™SL?
=9|DB A= 5 At
T 48. ME HMEZ 715 29| Ovid-Medline
M 2020. 07. 14
= N ZMo| M At
: Heart Failure/ OR Ventricular Dysfunction, Left/ OR (Ventricl* 138.957
dysfunction ORheart failure).tw. '
P Ventricular  Function, Right/ OR ((right ventricle) AND
2 . 10,495
(function OR volume)).tw
3 1 OR 2 147,708
(imaging OR radiolog* OR radiograp* OR diagnosis OR CT OR
4 | (comput* adj2 tomography)).tw OR exp Tomography, X-Ray 2,425,582
Computed/
21f 5 | (coronary OR cardiac OR cardio®).tw 1,248,367
= (((coronary OR cardiac OR cardio*) AND angiography) OR
6 | Percutaneous Coronary Intervention OR PCl).tw OR exp Coronary 132,309
Angiography/ or exp Percutaneous Coronary Intervention/
7 | (4 AND 5) OR 6 269,212
P&ZIAL 8 |3 AND 7 16,732
_ ideline* OR recommendation* OR statement¥).ti. or (practice
NS g | (Quice - M. or (p 124,558
guideline or guideline).pt
Z3! 10 |8 AND 9 187
XSt 11 | limit 10 to yr="2010 -Current" 105
T 49. M% SHMEZ 715 29| Ovid-Embase
M 2020. 07. 14
= N paly oM Zut
: ‘congestive  heart failure’/mj OR ‘'heart left ventricle 267 400
function'/mj OR (Ventricl* dysfunction' OR ‘heart failure'):ab;ti '
P ‘heart right ventricle function’/mj OR (right ventricle’ AND
2 . . 13,607
(function OR volume)):ab,ti
3 | #1 OR #2 307,956
(imaging OR radiolog* OR radiograp* OR diagnosis OR CT OR
4 | (comput* NEAR/2 tomography)):ab,ti OR 'computer assisted 3,773,528
tomography'/mj
2t 5 | (coronary OR cardiac OR cardio*):ab;ti 2,021,043
- (((coronary OR cardiac OR cardio*) AND angiography) OR
6 | 'Percutaneous Coronary Intervention'’ OR PCl):ab,ti OR ‘coronary 169777
angiography'/mj or  'percutaneous coronary intervention'/mj
7 | (#4 AND #5) OR #6 429,161
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MU 2020. 07. 14

T N A0 aM Znt
PRZAA} 8 | #3 AND #7 46,966
NS 9 | guideline*:ti OR recommendation*:ti OR statement*:ti 166,182
B 10 | #8 AND #9 446
AR 11 | #10 AND [2010-2020]/py 330

B 50. AR sARIZ 715 29| GIN

ZMO AN At
1 Heart Failure 34
=UDB zAdek g A
H 51, A% M2 7,15 20 25DB
Al 2020, 07. 14
=
ZM AOIE | N A0 oay H| 1
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A& A ¢ ASCI 2010 appropriateness criteria for cardiac computed tomography: a report of the

Asian Society of Cardiovascular Imaging cardiac computed tomography and cardiac magnetic

resonance imaging guideline Working Group

X|IZ&l B: Korean guidelines for the appropriate use of cardiac CT

5 JANAEE A3 2 TAAE
7h dAaHauE
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ST-T changes are often ob-
In cases where myocardial | served in patients withvaso-
infarction has been excluded | spastic angina, AAD, acute
& | and persistent ECG ST-segment | pulmonary thromboembolism, | MDCT in patients suspected
11 | elevation is observed, takotsubo syndrome, fulmin—- | of having vasospastic angina
coronary CT angiography can | ant myocarditis, or acute pe-
be considered ricarditis. Also, various cir-
cumstances including ventri-
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cular hypertrophy, intraven—
tricular conduction disturbance,
cardiomyopathy, metabolic
disturbance, electrolyte abno-
rmalities, medications such
as digitalis, and so on, infl-
uence ST-T changes. It is
important not to confuse
other causes of ST-T changes
with  ACS by considering
clinical features and other
diagnostic test results.

Chest x-ray should be per-
formed for patients with signs
or symptoms of cardiac dis-
ease (congestive heart failure,
cardiac valvular disease, or
ischemic heart  disease),
pericardial disease, or aortic
disease (acute aortic dissec—
tion).

When chest x-ray reveals an
enlarged or double shadow
of the superior mediastinum
or shifted intimal calcifcation
in the aortic wall, acute
aortic dissection should be
suspected and differentiated
by ultrasonography and con-
trast computed tomography
(CT).

When chest x-ray reveals
disruption or blockage of the
pulmonary artery or focal
ischemia, acute pulmonary
thromboembolism should be
suspected, and ultrasonography
and contrast CT should be
performed.

od on Rl

Class llb: As judged from
available opinions, neither
the benefts nor the effcacy
of a method of evaluation or
treatment have been well
established

XI& A : Korean Guidelines for the Appropriate Use of Cardiac CT
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A& B : JCS 2018 Guideline on Diagnosis and Treatment of Acute Coronary Syndrome

X|& C : Guidelines for Diagnosis and Treatment of Patients With Vasospastic Angina (Coronary
Spastic Angina) (JCS 2013)
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4. For acute chest pain pati—
ents with normal ECG and
normal myocardial enzyme
levels, coronary CT angiography
is recommended
(Appropriateness  Criteria A,
Level of Evidence A).

5. For low or intermediate
pretest probability patients
with uninterpretable ECG
results, coronary CT angiog—
raphy is recommended
(Appropriateness  Criteria A,

Level of Evidence A) and

1-2. Symptomatic: Acute
Chest
Acute Coronary Syndrome.

Pain Suspected of

1.3.4 Diagnostic testing for
people in whom stable

angina cannot be excluded
by clinical assessment alone

1.3.4.1
of anginal pain features (see
1.3.3.1) in
all requests for diagnostic inve-

Include the typicality

recommendation

stigations and in the person's
notes.[2010, amended 2016]

1.3.4.2 Use clinical judgement

) _ ) (1) Normal ECG AND cardiac | and take into  account
can be considered in high ) .
N _ biomarker. people's  preferences and
T | pretest probability patients ) o )
] o 7. Low global CAD risk: | comorbidities when conside-
11 | (Appropriateness Criteria U, ) , , ) .
, CCTA appropriate (A) ring diagnostic testing. [2010]
Level of Evidence B). ) .
, i (2) Non-diagnostic ECG OR
6. In patients with non- ) ) ) .
. , equivocal cardiac biomarker. | 1.3.4.3 Offer 64-slice (or
diagnostic ECGs or unclear ) ,
. 10. Low global CAD risk: | above) CT coronary angiogra—
myocardial enzyme levels, i ,
, | CCTA appropriate (A) phy if:
coronary CT angiography is o
) - clinical assessment (see
recommended for patients i
. , , recommendation 1.3.3.1)
with a low or intermediate o ) ]
- indicates typical or atypical
pretest probability )
) o angina or
(Appropriateness  Criteria A, o
i - clinical assessment
Level of Evidence A) and o )
) indicates non-anginal chest
can be considered for i )
) ) ] pain but 12-lead resting ECG
patients with a high pretest o
- _ has been done and indicates
probability  (Appropriateness
o _ ST-T changes or Q waves.
Criteria U, Level of Evidence
[2016]
B).
=
11 | Appropriateness Criteria A, ) )
= , Appropriate A Appropriate A
S | Level of Evidence A
s
=
XI& A © Korean Guidelines for the Appropriate Use of Cardiac CT

_63_



NI

B : 2017 Multimodality Appropriate Use Criteria for Noninvasive Cardiac Imaging: Expert

Consensus of the Asian Society of Cardiovascular Imaging

KX|I& C : Recent-onset chest pain of suspected cardiac origin: assessment and diagnosis
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4. For acute chest pain pati-
ents with normal ECG and
normal myocardial enzyme
levels, coronary CT angiography
is recommended
(Appropriateness  Criteria A,
Level of Evidence A).

5. For
pretest

low or intermediate
probability  patients
with uninterpretable ECG
results, coronary CT angiog—
raphy is recommended
(Appropriateness  Criteria A,

Level of Evidence A) and

1-2.
Chest
Acute Coronary Syndrome.

Symptomatic:  Acute

Pain Suspected of

1.3.4 Diagnostic testing for
people in whom stable

angina cannot be excluded
by clinical assessment alone

1.3.4.1
of anginal pain features (see
1.3.3.1) in
all requests for diagnostic inve-

Include the typicality

recommendation

stigations and in the person's
notes.[2010, amended 2016]

1.3.4.2 Use clinical judgement

) _ ) (1) Normal ECG AND cardiac | and take into  account
can be considered in high ) .
N _ biomarker. people's  preferences and
T | pretest probability patients ) )
) o 8. Intermediate global CAD | comorbidities when conside-
1 | (Appropriateness Criteria U, | , . . . .
, risk:  CCTA appropriate (A) ring diagnostic testing. [2010]
Level of Evidence B). ) .
, i (2) Non-diagnostic ECG OR
6. In patients with non- ) ) ) .
. , equivocal cardiac biomarker. | 1.3.4.3 Offer 64-slice (or
diagnostic ECGs or unclear ) ,
. 11. Intermediate global CAD | above) CT coronary angiogra—
myocardial enzyme levels, , i ,
, | risk: CCTA appropriate (A) phy if:
coronary CT angiography is o
) - clinical assessment (see
recommended for patients i
. , , recommendation 1.3.3.1)
with a low or intermediate o ) ]
- indicates typical or atypical
pretest probability )
) o angina or
(Appropriateness  Criteria A, o
i - clinical assessment
Level of Evidence A) and o )
) indicates non-anginal chest
can be considered for i )
) ) ] pain but 12-lead resting ECG
patients with a high pretest o
- _ has been done and indicates
probability  (Appropriateness
o _ ST-T changes or Q waves.
Criteria U, Level of Evidence
[2016]
B).
=
11 | Appropriateness Criteria A, ) )
- , Appropriate A Appropriate A
S | Level of Evidence A
s
=
A& A Korean Guidelines for the Appropriate Use of Cardiac CT
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AE B

: 2017 Multimodality Appropriate Use Criteria for Noninvasive Cardiac Imaging: Expert

Consensus of the Asian Society of Cardiovascular Imaging

KX|I& C : Recent-onset chest pain of suspected cardiac origin: assessment and diagnosis
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4. For acute chest pain patients with normal
ECG and normal myocardial enzyme levels,
recommended
(Appropriateness Criteria A, Level of Evidence A).

coronary CT angiography is

5. For low or intermediate pretest probability
patients with uninterpretable ECG results,
coronary CT angiography is recommended
(Appropriateness Criteria A, Level of Evidence)
A) and can be considered in high pretest
probability patients (Appropriateness Criteria
U, Level of Evidence B).

6. In patients with non-diagnostic ECGs or
unclear myocardial enzyme levels, coronary
CT angiography is recommended for patients
with a low or intermediate pretest probability

(Appropriateness Criteria A, Level of Evidence
A) and can be considered for patients with
a high pretest probability (Appropriateness

Criteria U, Level of Evidence B).

1. Normal ECG AND cardiac biomarker, High
global CAD risk, CCTA: appropriate (A)

2. Non-diagnostic ECG OR equivocal cardiac
High global CAD risk CCTA
appropriate (A)

biomarker,

Appropriateness Criteria U,
Level of Evidence B

appropriate (A)

Alrh on k1o

Zl A : Korean Guidelines for the Appropriate Use of Cardiac CT

A& B : 2017 Multimodality Appropriate Use Criteria for Noninvasive Cardiac Imaging: Expert
Consensus of the Asian Society of Cardiovascular Imaging
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Coronary calcium scoring for
risk assessment and detec—
tion of CAD in asymptomatic
patients: Coronary calcium

scoring is recommended in

In adults at intermediate risk
(27.5% to {20% 10-year

ASCVD risk)or selected adults
at borderline risk (5% to

(7.5% 10-year ASCVD risk),

In intermediate-risk or selec—
ted borderline-risk adults, if
the decision about statin use
remains uncertain, it is reaso-
nable to use a CAC score in
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patient at intermediate risk
of CAD(Appropriateness Criteria

A, Level of Evidence A).

if
preventive interventions (eg,

risk-based decisions for

statin therapy) remain uncer-
tain, it is reasonable to measure

the decision to withhold, post-
pone or initiate statin therapy.

a coronary artery calcium
score to guide clinician-
patient risk discussion.
H
il
= Class lia (Moderate) Class lia (Moderate)
i §
=
XI& A @ Korean Guidelines for the Appropriate Use of Cardiac CT
K& B : 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease A Report
of the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines.
X|& C : 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA guideline

on the management of blood cholesterol: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Clinical Practice Guidelines.

H 106. oY AHEE 6 HoHuH
- XE B: 20104k 710|=2fRI0|1 HHE M0 Z UK %40t (AGREE F= RS A ZOMM)
AGREE T7t2 ZIHGHK| Q211, 1,2Xt, ZSMEH AGREE H7t 0|30 261 F716iM HaH|uHo 28
HHEE 6

T - _

o XE A A& B

o Coronary CT angiography is recommended

'__, for the confirmation of coronary allograft

- vasculopathy after cardiac transplantation

H

i

- | A Class lib, Level of Evidence C

S

u

=]

XI& A @ Korean Guidelines for the Appropriate Use of Cardiac CT

XI& B : The International Society of Heart and Lung Transplantation Guidelines for the care of

heart transplant recipients

XE A

& B

XE C

Cardiac CT may be considered
in patients with HF and low
to  intermediate  pre-test

probability of CAD or those

Cardiac catheterization with
hemodynamic measurements
and contrast ventriculography,
computed tomography (CT),

Coronary CT angiography is
recommended in patients with
low or intermediate pretest

probability and with reduced
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with equivocal non-invasive
stress tests in order to rule

out coronary artery stenosis.

and CMR
used when other noninvasive

imaging can be
tests are inconclusive and
might be required for specific
cardiomyopathies catheterization

with hemodynamic measure-
ments and contrast ventricu—
lography, computed tomogra-

phy (CT), and CMR imaging
can be used when other non-
invasive tests are inconclusi—
ve and might be required for
specific cardiomyopathies

left ventricular ejection fraction

Coronary CT angiography can
be
with high pretest probability

considered in patients

Coronary CT angiography can
be
with  normal

considered in patients
left ventricular

ejection fraction

llb

Strong Recommendation;
Low—-Quality Evidence

A/U/U

A Aol on ko

Management of Heart Failure
X|& C : Korean Guidelines for the Appropriate Use of Cardiac CT

Zl A 1 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
2 B : 2017 Comprehensive Update of the Canadian Cardiovascular Society Guidelines for the
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The decreased risk of coro-
nary computerized tomogra—
phy angiography compared
with invasive angiography may
encourage its use to deter-
mine preoperatively the pre-
sence and extent of Diagnostic
cardiovascular testing conti—
nues to evolve, with newer
imaging modalities being de-
veloped, such as coronary

calcium  scores, computed
tomography angiography, and
cardiac magnetic resonance
imaging. The value of these
modalities in preoperative

screening is uncertain and
warrants further study CAD.

However, any additive value

Coronary artery assessment
prior to non-coronary cardiac
surgery. Coronary CT angio—
graphy is recommended for
the preoperative assessment
of the coronary artery prior
to non-coronary cardiac surgery
(Appropriateness  Criteria A,
Level of Evidence A).

Computed tomography can
be used to detect coronary
calcium, which reflects coro—
nary atherosclerosis, and CT
angiography is useful for ex—
cluding coronary artery disease
(CAD) in patients who are at
low risk of atherosclerosis.
Currently, no data are availa—
ble in the setting of preope-

rative risk stratification.
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in decision making of coro—

nary computed tomography
angiography and calcium scoring
is uncertain, given that data
are limited and involve pati—
ents undergoing noncardiac

surgery.

H

il

I B 1) o= A 7t i,
o

i §

=

Recommendations on imaging stress testing before
surgery in asymptomatic patients

Recommendations Class® | Level®

Imaging stress testing is recommended

before high-risk surgery in patients with

more than two clinical risk factors and s
poar functional capacity (<4 METs)."
| -tn.-m.gmﬁ stress ;.c-stmg. may be considered
before high- or intermediate-risk
SUFSEF)" ir Fﬂﬂ!ﬂ:s W'Ith one or twWwo IEh

clinical risk factors and poor functional

capacity (=4 METs)."

Imaging stress testing is not
recommended before low-risk surgery,

regardiess of the patient’s clinical risk,

K= A 2014 ACC/AHA guideline on perioperative cardiovascular evaluation and management of
patients undergoing noncardiac surgery: a report of the American College of Cardiology/American
Heart Association Task Force on practice guidelines

XI&l B : Korean Guidelines for the Appropriate Use of Cardiac CT

K& C : 2014 ESC/ESA Guidelines on non-cardiac surgery: cardiovascular assessment and mana-

gement: The Joint Task Force on non-cardiac surgery: cardiovascular assessment and management

of the European Society of Cardiology (ESC) and the European Society of Anaesthesiology (ESA)

SHMERE 9

T X A
=

| Coronary CT angiography is recommended in symptomatic patients with a CAC less than or
11 | equal to 400.

H

i

_ | Appropriateness Criteria A, Level of Evidence A
=)

i

=
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X&' A @ Korean Guidelines for the Appropriate Use of Cardiac CT
E 110, ¥ HHEE 10 FH|WE
SHAEZE 10
:: XZE A Xz B AE C

1) CT is recommended in the
evaluation of graft patency
in  patients suspected of

ischemic chest pain after
CABG (Appropriateness Criteria
A, Level of Evidence A).

2) CT is

asymptomatic

recommended in
patients  if

1) Coronary CT angiography
may be appropriate for the
evaluation of ischemic equ-

1) Cardiac CT is appropriate
for the evaluation of graft
patency after CABG in symp-
tomatic patients (ischemic
equivalent).

2) The use of CT angiography

more than 5 vyears have | . . ) ) ) o .
o _ ivalent in symptomatic patie— | is uncertain in asymptomatic
passed since CABG was . .
i _ nts after CABG. patients who underwent prior
performed  (Appropriateness _ _
o , 2) In asymptomatic patients, | CABG > 5 yrs ago.
Criteria A, Level of Evidence ) , )
N Coronary CT angiography is | 3) The use of CT angiography
' , .| rarely appropriate after CABG. | is inappropriate for risk ass-
3) CT can be considered in , _
. . Lo essment in asymptomatic
asymptomatic patients if it , )
patients who underwent prior
has been less than 5 years
. CABG( b5 yrs ago.
since CABG was performed
(Appropriateness  Criteria U,
Level of Evidence A).
_:Ll;l
i i i May Be Appropriate, Rarely | May Be Appropriate, Rarely
— | A-Appropriate, U-Uncertain ) )
s Appropriate Appropriate
s §
=
X&' A : Korean guidelines for the appropriate use of cardiac CT
XIE B : ACCF/AHA/ASE/ASNC/HFSA/HRS/SCAI/SCCT/SCMR/STS 2013 multimodality appropriate

use criteria for the detection and risk assessment of stable ischemic heart disease: a report of
the American College of Cardiology Foundation Appropriate Use Criteria Task Force, American
Heart

Cardiology, Heart Failure Society of America, Heart Rhythm Society, Society for Cardiovascular

Association, American Society of Echocardiography, American Society of Nuclear
Angiography and Interventions, Society of Cardiovascular Computed Tomography, Society for
Cardiovascular Magnetic Resonance, and Society of Thoracic Surgeons

X|& C: ACCF/SCCT/ACR/AHA/ASE/ASNC/NASCI/SCAI/SCMR 2010 appropriate use criteria for
cardiac computed tomography. A report of the American College of Cardiology Foundation
Appropriate Use Criteria Task Force, the Society of Cardiovascular Computed Tomography, the
American College of Radiology, the American Heart Association, the American Society of
Echocardiography, the American Society of Nuclear Cardiology, the North American Society for
Cardiovascular Imaging, the Society for Cardiovascular Angiography and Interventions, and the

Society for Cardiovascular Magnetic Resonance
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1) The use of cardiac CT is appropriate for
the re—evaluation({1yr) of the size and mor-
phology of the aortic sinuses and ascending
aorta in patients with a bicuspid AV and
ascending aorta diameter )4cm with 1 of
the following: i) aortic diameter )4.5cm, i)
rapid rate of change in aortic diameter, iii)
family history (first-degree relative) of aortic
dissection.

2) The use of cardiac CT may be appropriate
in case of inadequate TTE images for the
evaluation of possible valvular heart disease
due to patient characteristics, and for
characterization of native or prosthetic valves
with clinical signs and symptoms suggesting
valve dysfunction.

3) The use of cardiac CT may be appropriate
in suspected infective endocarditis with
moderate to high pretest probability.

4) The use of cardiac CT may be appropriate
in symptomatic severe aortic stenosis by
calculated valve area and low flow/low
gradient and low LVEF.

5) The use of cardiac CT may be appropriate
in severe aortic stenosis by calculated valve
area and low and

flow/low  gradient

preserved LVEF and for assessment of
morphology, including calcification.

6) The use of cardiac CT may be appropriate
when there is discrepancy between resting
Doppler  echocardiographic ~ findings  and
clinical symptoms or signs to evaluate mean
mitral  gradient and  pulmonar  artery
pressure.

7) The use of cardiac CT may be appropriate
to establish etiology of chronic secondary
MR, including a possible ischemic etiology.
8) The use of cardiac CT may be appropriate
to evalaute the presence and severity of
aortic regurgitation in dilated aortic sinuses
or

ascending aorta or a bicuspid aortic

The use of cardiac CT is appropriate for the
characterization of native cardiac valves and
suspected clinically significant valvular dys—

images from other

function, and when

noninvasive methods are inadequate.
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valve.

9) The use of cardiac CT may be appropriate
when there is discordance between clinical
assessment and TTE about the severity of
aortic regurgitation.

10) The use of cardiac CT may be appropriate
for assessment of RV systolic function and
systolic and diastolic volumes in case of
severe tricuspid regurgitation and suboptimal
TTE images.

11) The use of cardiac CT may be appropriate
for further evaluation of valvular mass .

12) The use of cardiac CT may be appropriate
for re—evaluation of infective endocarditis in
a patient with a change in clinical status or
cardiac examination.

;Ll;l

11 | Appropriate, May Be Appropriate, Rarely ,

- , A-Appropriate

S | Appropriate

s §

=

:: XE C A& D

) _ The degree of valve calcification by multi-

Cardiac CT is recommended when valvular ) ) ) ] )
) _ ) i slice CT is related to aortic stenosis severity
disease is suspected and other noninvasive )

e . and outcome. It has become particularly
test methods are not appropriate. ) .

ni ) o important for the quantification of valve
(Appropriateness  Criteria A,  Level of L . . .

) calcification when assessing aortic stenosis
Evidence A) L . i .
severity in low—gradient aortic stenosis

H

i

= | A-Appropriate s

=

K& A @ ACC/AATS/AHA/ASE/ASNC/HRS/SCAI/SCCT/SCMR/STS 2017 Appropriate Use Criteria

for Multimodality Imaging in Valvular Heart Disease: A Report of the American College of
Cardiology Appropriate Use Criteria Task Force, American Association for Thoracic Surgery,
American Heart Association, American Society of Echocardiography, American Society of Nuclear
Cardiology, Heart Rhythm Society, Society for Cardiovascular Angiography and Interventions,
Society of Cardiovascular Computed Tomography, Society for Cardiovascular Magnetic Resonance,
and Society of Thoracic Surgeons

K= B : ACCF/SCCT/ACR/AHA/ASE/ASNC/NASCI/SCAI/SCMR 2010 appropriate use criteria for
cardiac computed tomography. A report of the American College of Cardiology Foundation
Appropriate Use Criteria Task Force, the Society of Cardiovascular Computed Tomography, the
American College of Radiology, the American Heart Association, the American Society of
Echocardiography, the American Society of Nuclear Cardiology, the North American Society for
Cardiovascular Imaging, the Society for Cardiovascular Angiography and Interventions, and the
Society for Cardiovascular Magnetic Resonance
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KX|I& C : Korean guidelines for the appropriate use of cardiac CT

K=& D :

2017 ESC/EACTS Guidelines for the management of valvular heart disease The Task

Force for the Management of Valvular Heart Disease of the European Society of Cardiology
(ESC) and the European Association for Cardio—Thoracic Surgery (EACTS) guideline

H 112, A% sMEFE 12 HOHWE
SHAEZ 12
T i} .
o K= A A& B
UMMO=Z T|A QI WA e XA HHAO| J|s
O|M0| QMEH HEREx3T 82 ZA: =3I}
Aol HO| EMHS 42 T HIIE s A
T CTE Mdot= A2 MHsICh (Appropriate)
QIMEMOZ 7| Q1= mob = XE Dol J|s ) )
oo Al B S EHH IS S0 o1z mere) smo0) s BR0A e
O|M0| oAE mf Mmool HILE 2of ME CTE } }
e _ _ s ¥ BRY, Mo RF Y He| HIIE Lot
| NSk A2 S0t 42 HEY £ Ak (maybe _ _
. L o MY CT7t |8oltt= 247t &XistH, CTE
1 | appropriate). 918 AA mat 7|5 o|4o=2 TE| _ L _
o = - _ o o= SIS multimodality imaging0| SA| AIRHE[0{0f
22 SA0N Xz HE HFE0|L 2HE @t M sttt (indicated)
L =X, 01T AR O] MR SERIOIAM W | T
HA& X2E 2otz 42 TOLt EES A
E7b =L LA/ HEEN HAN e Qe
SR ME CTE MYt A2 HEd = AU
Ct. (maybe appropriate)
=
al
- |Aor M 1
=)
-
=
T _ 3 }
o A& C A& D XZEE
Moz 2l ML Jls 0| | 485 Mx=SToMe HEIt N
AMO| QAIE|= BEXIOIA CH2 H| | MK &S ZS O|Z AIX mat
_OI |I‘| |0D1A1 AN OI- |JEI-I('.) |-I:II‘II-! OE |;IL1| :EOOTAII}'O D: A;. ﬂg ]HE_“"9| 7|% O|)<‘>r0| QHZ!E'
RIS O] O] = ol =
2 _l:ll:l—| [SA=I= |' = | T== _I |'E T|°}1 (=)=} CTEl |'o D:i E—l’% HI’E!&’%* %Jg 7|:4A|'7|' X_-|I
5 st 42 o5 Wotel E4 It | otz A2 MESHHappropriate). HEIX| 2 HO AX CTI A
EES - I = o ST [
(Characterization)§ 9I3h 21 | O13 44 ot Xigd & 2w | o T 77 70
CTE MEot= A2 MHSICL mIl2 Qe AR CTE AlRst= | ©°
(appropriate) Ae =ESMIGILH (uncertain).
=
i
— A A A
=)
=
K= A ACC/AATS/AHA/ASE/ASNC/HRS/SCAI/SCCT/SCMR/STS 2017 Appropriate Use Criteria

for Multimodality Imaging in Valvular Heart Disease: A Report of the American College of
Cardiology Appropriate Use Criteria Task Force, American Association for Thoracic Surgery,
American Heart Association, American Society of Echocardiography, American Society of Nuclear

Cardiology, Heart Rhythm Society, Society for Cardiovascular Angiography and

_72_
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Society of Cardiovascular Computed Tomography, Society for Cardiovascular Magnetic Resonance,
and Society of Thoracic Surgeons

K& B : 2017 AHA/ACC Focused Update of the 2014 AHA/ACC Guideline for the Management
of Patients With Valvular Heart Disease: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines

X|& C : ACCF/SCCT/ACR/AHA/ASE/ASNC/NASCI/SCAI/SCMR 2010 appropriate use criteria for
cardiac computed tomography. A report of the American College of Cardiology Foundation
Appropriate Use Criteria Task Force, the Society of Cardiovascular Computed Tomography, the
American College of Radiology, the American Heart Association, the American Society of
Echocardiography, the American Society of Nuclear Cardiology, the North American Society for
Cardiovascular Imaging, the Society for Cardiovascular Angiography and Interventions, and the
Society for Cardiovascular Magnetic Resonance)

A& D : 2017 Multimodality Appropriate Use Criteria for Noninvasive Cardiac Imaging: Expert
Consensus of the Asian Society of Cardiovascular Imaging

K& E : Korean guidelines for the appropriate use of cardiac CT

SHAMERE 13
N X1 A X1 B
Cardiac CT can be considered as a primary
method of evaluating the presence of cardiac
mass (tumor or emboli) (Appropriateness
= Criteria U, level of evidence C ) For initial evaluation of cardia mass, suspec—
- Cardiac CT is recommended when evaluating | ted tumor or thrombus, or potential source
cardiac mass (tumor or emboli) that cannot | of emboli, CT is appropriate
be assessed with other noninvasive methods
(Appropriateness ~ Criteria A, Level of
Evidence A)
H
i
— | U (Uncertain), A (Appropriate) A (appropriate)
=
XK= A : Korean Guidelines for the Appropriate Use of Cardiac CT
K& B : ACC/AATS/AHA/ASE/ASNC/HRS/SCAI/SCCT/SCMR/STS 2019 Appropriate Use Criteria

for Multimodality Imaging in the Assessment of Cardiac Structure and Function in Nonvalvular
Heart Disease: A Report of the American College of Cardiology Appropriate Use Criteria Task
Force, American Association for Thoracic Surgery, American Heart Association, American Society
of Echocardiography, American Society of Nuclear Cardiology, Heart Rhythm Society, Society for
Cardiovascular Angiography and Interventions, Society of Cardiovascular Computed Tomography,
Society for Cardiovascular Magnetic Resonance, and the Society of Thoracic Surgeons
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=
= Cardiac CT evaluation of intra— and extracardiac | Cardiac CT evaluation of intra— and extracardiac
: structures prior to radiofrequency ablation | structures prior to radiofrequency ablation
A0
for atrial fibrillation is appropriate for atrial fibrillation is appropriate
H
i
= A (appropriate) A (appropriate)
=
XK= A ACCF/SCCT/ACR/AHA/ASE/ASNC/NASCI/SCAI/SCMR 2010 Appropriate Use Criteria

for Cardiac Computed Tomography

Korean Guidelines for the Appropriate Use of Cardiac CT

B 115, o HHEE 16 HUH|WE

AR 15

;L x -

- AE A X% B

- SEY R 24ZES F HMTS0| odEE B | oF CTe o4 7159 X2 240 AN
: oM Rddel s Bt @let o CTe ME | & MRIQE HlW Al Fef5tn M Hg0] w2 Uy
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2017 ESC/EACTS Guidelines for the management of
valvular  heart disease The Task Force for the
Management of Valvular Heart Disease of the European
Society of Cardiology (ESC) and the European

Association for Cardio-Thoracic Surgery (EACTS)

Guidelines

Recommendations on imaging stress testing before
surgery in asymptomatic patients

Recommendations Class® | Level®

Imaging stress testing is recommended

before high-risk surgery in patients with

more than two clinical risk factors and .
poor funcrional capacicy (<4 METs)."
I 'I:n;m-gmg- STress iestmg' may be considered
before high- or intermediate-risk
surgery in patients with one or two (155}

clinical risk factors and poor functional

capacity (<4 METs})."

Imaging stress testing is not
recommended before low-risk surgery,

regardiess of the patient’s clinical risk.
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2010 appropriate use criteria for cardiac computed tomography.
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Interventions, and Society of Interventional Radiology

guideline

ACCF/ACR/SCCT/SCMR/ASNC/NASCI/SCAI/SIR 2006

Appropriateness Criteria for Cardiac Computed Tomography and
Cardiac Magnetic Resonance Imaging+: A Report of the
American College of Cardiology Foundation Quality
Strategic Directions Committee Appropriateness Criteria
Working Group, American College of Radiology, Society of
Cardiovascular  Computed Tomography, Society for
Cardiovascular Magnetic Resonance, American Society of
Nuclear Cardiology, North American Society for Cardiac
Imaging, Society for Cardiovascular Angiography and
Interventions, and Society of Interventional Radiology

guideline

ASCI 2010 appropriateness criteria for cardiac computed
tomography: a report of the Asian Society of Cardiovascular
Imaging cardiac computed tomography and cardiac
magnetic resonance imaging guideline Working Group

guideline

Symersky P, Budde RPJ, de Mol BAJM, Prokop M. Com-—
parison of multidetector-row computed tomography to
echocardiography and fluoroscopy for evaluation of patients
with  mechanical prosthetic valve obstruction. Am J

Study without
consistently
applied
reference

13

_85_




Cardiol. 2009;104:1128-34.

standards

Tsai IC, Lin YK, Chang Y, Fu YC, Wang CC, Hsieh SR, et
al. Correctness of multi-detector-row computed tomo-

Study without
consistently

graphy for diagnosing mechanical prosthetic heart valve applied 25 3
disorders using operative findings as a gold standard. Eur reference
Radiol 2009;19:857-867 standards
Habets J, Symersky P, van Herwerden LA, de Mol BA,
Spijkerboer AM, Mali WP, et al. Prosthetic heart valve Study with
assessment with multidetector-row CT: imaging charac- | poor reference 84 4
teristics of 91 wvalves in 83 patients. Eur Radiol standard
2011;21:1390-1396
) , Study without
Teshima H, Hayashida N, Fukunaga S, Tayama E, Kawara ,
. ) consistently
T, Aoyagi S, et al. Usefulness of a multidetector-row ,
computed tomography scanner for detecting pannus applied 28 4
formation. Ann Thorac Surg 2004,77:523-526 reference
standards
H 127, A% SMER 13 248
HAHEE 13
=15 o= N = A
=olde A1 OH&RE = KCla
Kim EY, Choe YH, Sung K, Park SW, Kim JH, Ko YH.
Multidetector CT and MR imaging of cardiac tumors. | review article
Korean J Radiol 2009;10:164-175
Anavekar NS, Bonnichsen CR, Foley TA, Morris MF,
Martinez MW, Williamson EE, et al. Computed tomography of ) )
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X|Z B : Radiation No 172 Cone beam CT for dental and maxillofacial radiology (Evidence-based
guidelines)
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A& A AAE and AAOMR Joint Position Statement Use of Cone Beam Computed Tomography
in Endodontics 2015 Update

X|& B : Selection Criteria for Dental Radiography

X|& C : Radiation No 172 Cone beam CT for dental and maxillofacial radiology (Evidence-based
guidelines)
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H 167. X0t AHEE 1 HIOHWH
SHAEE 1
TE AE A
A baseline radiograph is essential for treatment planning in vital procedures.
(Pulp capping and pulpotimy are performed to retain pulp vitality, especially in teeth with
immature apices. A radiograph is necessary at the time of initial treatment to inform treatment
planning and provide a baseline for evaluation of the procedure. Radiographic review of teeth
11 | treated in this way should be undertaken periodically but only combined with a full clinical
examination. Radiological success may manifest in the formation of a hard-tissue bridge at the
site of the pulp dressing, continued root development and root-end closure. If a tooth treated
in this way becomes symptomatic or clinical signs of failure are apparent, then radiographs will
be required for further treatment planning.)
Hi
co | C
od

X|& A : Selection Criteria for Dental

Radiography

H 168. x|t MEFE 2 HIOH|WH

SHAERE2

TE A A X B XE C
Intraoral radiographs should | HHEPHOZ ZHASH X|ZHEAL | At least one post-operative
be considered the imaging | 81342 &2 MHYHE E | radiograph is necessary to
modality of choice for imme- | JUCH, FII2 £H/4X2Zg 11 | assess the success of the
diate postoperative imaging. Yot XZHYANFZYOZ [ | obturation, and to act as a
Limited FOV CBCT should be | #2 HHE ¥2 = UCt baseline for assessment of
the imaging modality of | Cone beam CT= CiTX|2 X2 | apical pathology or healing.
choice when evaluating the | @ £& M HIIE Qo ZHoH
non-healing of previous endo- | 8%t HEE ISt Limited-volume, high-resolution
dontic treatment to help deter- CBCt may be justifiable for
mine the need for further | 8&8E0QI ZHX|ZO YAMMSH selected cases where endodo-

10 | treatment, such as non-surgical, | 242 &4 PDL space® F Hi | dontic treatment is complica-
surgical or extraction. £ EX| 20t0f otH, X2 F&| | ted by concurrent factors,

9 HIAM EDIMAO| BEEX| 2O} | such as resorption lesions,

Limited FOV CBCT should be | OF StCt X|Z&##Mut ZAZ IfE | combined periodontal/endo-
the imaging modality of choice | = H&&O0|0{0f ot X|ZE+& | dontic lesions, suspected per-

for non-surgical re-treatment
to assess endodontic treatment
complications, such as over—
extended root canal obturation
material, separated endodontic
instruments, and localization

95| BREX| U2 FoE YA
NYNOINE X2E B HEX
o a=mg BE 4+ YO Of=
594 WIEZNY JISHE 9o

forations, treatment planning
prior to periapical microsur-

gery and atypical root canal
anatomy. In every case being
considered for CBCT, careful

thought should be given to
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0 OEZ0| HE= 4 EE | whether the CBCT equipment
& QL. is capable of providing the
limited volumes (fields of view),
A7t SHASHA| 42 B «U7t9| | and  whether high-resolution

==
SM0| YMMOZ LIEHLH AL | images required for endodon-
of perforations. MEHME=E E2M01 3150 & | tic imaging can be obtained

AE without an unacceptable inc-
rease in radiation dose.

Al =
= o
B/usnr marst 4 QI HARM | A further follow-up radiograph
FHOME 5=20| BETX| %= | should be taken at one year
Ct

after completion of treatment

C. Requires evidence obtained
from expert committee re-
ports or opinios and/or
clinical experiences of res—
pected authorities. Indicates
absence of directly applica—
ble clinical studies of good
quality on expert opinion

on

oh K
i
=l
1o
on
oy
=]
MHI
Jfob
>
_o'g
=
1
0x
_o'g
Ral
&2
gjo

and conventional literature

review.

B. Requires availablility of
well-conducted clinical stu-
dies but no randomised
clinical trials on the topic of

recommendation.

A& A 1 AAE and AAOMR Joint Position Statement Use of Cone Beam Computed Tomography
in Endodontics 2015 Update

X|Z B : Guidelines for Surgical Endodontics

XI& C : Selection Criteria for Dental Radiography

169, AT} HAIIS 3 HTHTE

= XE A AE A

r
Rl

CBCT may be indicated for the localised

) . ) , assessment of an impacted tooth (including
Panoramic radiograph or lateral oblique views: , , ) ,
L ) . consideration of resorption of an adjacent
Identification of the developing dentition. ) )
) i tooth) where the current imaging method of
Confirmation of the presence/absence of

teeth.
Occlusal views: Identification of abnormality/

choice is conventional dental radiography and
when the information cannot be obtained

. , adequately by lower dose conventional
potential pathology and to localise unerupted

(traditional) radiography.
teeth.

CBCT may be indicated for pre-surgical
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assessment of an unerupted tooth in selected
cases where conventional radiographs fail to
provide the information required.

C
GP

Alon
o o Rl

A : Radiation protection 136_European guidelines on radiation protection in dental radiology
XK= B : Radiation No 172 Cone beam CT for dental and maxillofacial radiology (Evidence-based
guidelines)

HAEE 4
Tz AE A AZE B AE C
Unless there is confidence
CBCT is not indicated as a | about working length(s) deri-
standard method for demon- | ved from an electronic apex
Recommendation 4: If a pre- | stration of root canal anatomy. | locator, at least one good—
operative CBCT has not been quality radiograph is necessary

taken, limited FOV  CBCT | Limited volume, high resolu- | to confirm working length.
should be considered as the | tion CBCT may be indicated,

11 | imaging modality of choice for | for selected cases where | If there are any doubts about
intra—appointment identification | conventional intraoral radiogra- | the integrity of the apical con-
and localization of calcified | phs provide information on | striction or resistance taper of
canals. root canal anatomy which is | the prepared root canal, a

equivocal or inadequate for | mid-fill radiograph should be

planning treatment, most taken to confirm the position

probably in multi-rooted teeth | of the root filling before final
compaction is carried out.

Hi

. | 8S GP C

L=

K& A AAE and AAOMR Joint Position Statement Use of Cone Beam Computed Tomography

in Endodontics 2015 Update

XK= B : Selection Criteria for Dental Radiography

X|Zl C : Radiation No 172 Cone beam CT for dental and maxillofacial radiology (Evidence-based
guidelines)

E 71 X2 HEE b HIHWE

HHEE 5

T2 XE A
Radiography immediately after implant placement is only recommended where there is doubt
about the position of the implant in relation to adjacent anatomical structures, or where there

H1 | are unepected complications during surgery which warrant radiographic examination. In the
immediate post-surgical period, a radiograph may be justified if there are unexpected signs or
symptoms.
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Bjorndal L, Simon S, Tomson PL, Duncan HF Management ,
) systematic
of deep caries and the exposed pulp. Int Endod J . 2
review
2019;52:949-973.
Dammaschke T, Galler K, Krastl G. Current recommenda- _
) . systematic
tions for vital pulp treatment. Dtsch Zahnarztl Z Int . 2
review
2019;1:43-52
Paula-Silva WFG, Wu MK, Leonardo MR, da Silva LAB,
Wesselink PR. Accuracy of periapical radiography and 83 roots
cone-beam computed tomography scans in diagnosing RCT of dog's 2
apical periodontitis using histopathological findings as a teeth
gold standrad. J Endod 2009:35:1009-1012.
Patel S, Dawood A, Whaites E, Ford TP. New dimensions _
. . . . ) systematic
in endodontic imaging: Part 1. Conventional and alternative . 2
review
radiographic systems. Int Endod J 2009;42:447-462.
Patel S, Horner K. The use of cone beam computed ditorial 5
editoria
tomography in endodontics. Int Endod J 2009;42:755-756.
American Academy of Pediatric Dentistry. Pulp therapy for
primary and immature permanent teeth. The reference ) 5
review
manual of pediatric dentisry. Chicago, lll: American Academy
of Pediatric Dentistry, 2020:384-392.
H 173, X2t ApEE 2 Z2HE
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Hintze, H., A. Wenzel, and S. Williams. 1990. Diagnostic
value of clinical examination for the identification of
children in need of orthodontic treatment compared with research 90 3
clinical examination and screening pantomography. Eur J
Orth 12:385-388.
Isaacson, K. G., and A. R. Thom (ed.). 2001. Guidelines | Guideline 1
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for the use of radiographs in clinical Orthodontics, 2nd
ed. British Orthodontic Society, London.

Guerrero ME, Shahbazian M, Elsiena Bekkering G,
Nackaerts O, Jacobs R, Horner K. The diagnostic efficacy )
. . Systemic
of cone beam CT for impacted teeth and associated ) 1
review
features: a systematic review. J Oral Rehabil 2011; 38:
208-216.
H 175, X3 sAEE 4 2R
SiAEIR 4
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] AR | O
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MPJ Gordon, NP Chandler, Electronic apex locators. Int .
Review 4
Endod J. 2004
Haffner C, Folwaczny M, Galler K, Hickel R. Accuracy of )
. . . comparative
electronic apex locators in comparison to actual tud 40 2
stu
length-—an in vivo study. J Dent. 2005 Sep;33(8):619-25. Y
Kang JA, Kim SK. Accuracies of seven different apex )
i . comparative
locators under various conditions. Oral Surg Oral Med tud 40 3
stu
Oral Pathol Oral Radiol Endod. 2008 Oct;106(4):e57-62. Y
Vizzotto MB, Silveira PF, Artis NA, Montagner F, Gomes
BP, Da Silveira HE. CBCT for the assessment of second )
. . ) comparative
mesiobuccal (MB2) canals in maxillary molar teeth: effect tud n=89 2
stu
of voxel size and presence of root filling. Int Endod J. v
2013;46(9):870- 876.
Michetti J, Maret D, Mallet J-P, Diemer F. Validation of ]
comparative
cone beam computed tomography as a tool to explore tud n=9 3
stu
root canal anatomy. J Endod. 2010;36(7):1187-1190 Y
Blattner TC, George N, Lee CC, Kumar V, Yelton CDJ.
Efficacy of cone-beam computed tomography as a )
. . comparative
modality to accurately ldentify the presence of second tud n=12 3
stu
mesiobuccal canals in maxillary first and second molars: a Y
pilot study. J Endod 2010; 36: 867-870
Cotton TP, Geisler TM, Holden DT, Schwartz SA,
Schindler WG. Endodontic applications of cone—-beam review 5
volumetric tomography. J Endod 2007; 33: 1121-1132.
Nair MK, Nair UP. Digital and advanced imaging in )
. . review 5
endodontics: a review. J Endod 2007; 33:1-6.
Patel S, Dawood A. The use of cone beam computed
tomography in the management of external cervical | case report 1 4
resorption lesions. Int Endod J 2007; 40: 730-737.
Scarfe WC, Levin MD, Gane D, Farman AG. Use of cone )
review 5

beam computed tomography in endodontics. Int J Dent
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Sogur E, Baksi BG, Grondahl H-G. Imaging of root canal
fillings: a comparison of subjective image quality between | comparative

n=17 2
limited cone-beam CT, storage phosphor and film study
radiography. Int Endod J 2007; 40: 179-185
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Harris D, et al. E.A.O. guidelines for the use of diagno-
stic imaging in implant dentistry 2011. A consensus
workshop organized by the European Association for 5
Osseointegration at the Medical University of Warsaw.
Clin Oral Implants Res. 2012 Nov;23(11):1243-53.
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Population Intervention Comparator Outcome
Asymptomatic Chest imaging Alternative Diagnostic accuracy
1 contacts of patients (including CXR , CT chest imaging or No (sensitivity, specifi-
with COVID-19 scan) chest imaging city)
Symptomatic patients Chest imaging Alternative Diagnostic accuracy
2 with suspected (including CXR , CT chest imaging or No (sensitivity, specifi-
COVID-19 scan) chest imaging city)

Patients with
confirmed COVID-19
3 and mild symptoms
not currently hospital—

ized

Chest imaging
(including CXR , CT
scan)

Alternative
chest imaging or No
chest imaging

Clinical outcomes of
interest: Mortality
Need for and length
of hospital stay
Need for and length
of ICU stay Need for
and length of
respiratory support
Complications of
imaging

Patients with
4 confirmed COVID-19
,hospitalized

Chest imaging
(including CXR , CT
scan)

Alternative
chest imaging or No
chest imaging

Clinical outcomes of
interest: Mortality
Need for and length
of hospital stay
Need for and length
of ICU stay Need for
and length of
respiratory support
Complications of
imaging

Patients with
5 confirmed COVID-19
,hospitalized

Chest imaging
(including CXR , CT
scan)

Alternative
chest imaging or No
chest imaging

Clinical outcomes of
interest: Mortality
Need for and length
of hospital stay
Need for and length
of ICU stay Need for
and length of
respiratory support
Complications of
imaging

Patients with
confirmed COVID-19

Imaging(including CT
pulmonary angiogra—

Alternative
imaging or No

Diagnostic
accuracy (sensitivity,
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and suspicion of

pulmonary embolism

phy, low extremity
venous ultrasound)

imaging

specificity)

Patients with
COVID-19 whose
symptoms resolved

Chest imaging
(including CXR , CT
scan)

Alternative
chest imaging or No
chest imaging

Clinical outcomes of
interest: Mortality
Need for and length
of hospital stay
Need for and length
of ICU stay Need for
and length of respi-
ratory support Com-
plications of imaging

Patients with
COVID-19 whose
symptoms resolved

Chest imaging
(including CXR , CT
scan)

Alternative
chest imaging or No
chest imaging

Clinical outcomes of
interest: Mortality
Need for and length
of hospital stay
Need for and length
of ICU stay Need for
and length of respi-
ratory support Com-—
plications of imaging
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MU 2020. 06. 24

I8 N Faryy M At
coronavirus).mp
) (exp coronavirus/ or coronavirus.mp.) and (wuhan or novel 4951
or "2019").mp. '
3 1Tor?2 9,054
4 limit 3 to yr="2019 - current" 7,583
exp Tomography, X-Ray Computed/ or (chest imaging or
ZAL 5 radiograph* or radiolog* or CXR or CT or (Comput* adj2 1,220,084
Tomograph*)).mp.
P&ZAL 6 4 AND 5 569
(guideline* or recommendation* or advice or consensus or
KETE 7 statement or guide*).tiab. or (practice guideline or 884,670
guideline).pt
£ 8 6 AND 7 59
H 180. 85 HMEZE 1-8 =2 Ovid-Embase
ZiMel: 2020. 07. 02
e N MO A At
'2019-ncov'ab,ti OR 'covid-19"ab,ti OR 'sars—cov-2'"ab,ti
1 , o, . 20,445
OR 2019 novel coronavirus':ab,ti
COVID-19 5 (coronavirus infection'/exp OR  coronavirus:ab,ti) AND 8651
(wuhan:ab,ti OR novel:ab,ti OR "2019"ab,ti) '
3 #1 OR #2 22,978
4 #3 AND (2019:py OR 2020:py) 21,325
‘computer assisted tomography'/exp or (chest imaging' or
At 5 radiograph* or radiolog* or CXR or CT or 'Comput* NEAR 1,738,770
Tomograph*'):ab, ti
P&ZAL 6 #4 AND #5 1,563
AEEH 7 guideline*:ti OR recommendation®:ti 147,953
B 8 #6 AND #7 36
H 181. 8% pE= 1-8 =29 GIN
ZiAl: 2020. 07. 01
N ZA0q ZM Zut
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ZUIDB A4 A 9 Az
H 182. 88 = 2%iDB
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oH
M AOIE | N FagLlo] oay |12
1 | COVID-19 and guideline [ALL]
1-KoreaMed 2 | COVID-19 and recommendation[ALL]
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CT and COVID-19: Chinese experience and recommenda-— 94 = 2{otat

tions concerning detection, staging and follow-up TeER

Emergency Radiology During the COVID-19 Pandemic: The

Canadian Association of Radiologists Recommendations for 30 FHotet

Practice

World Health Organization. (2020). Use of chest imaging in L
108 g

COVID-19: a rapid advice guide

The Role of Chest Imaging in Patient Management during
the COVID-19 Pandemic: A  Multinational Consensus 70 FHe
Statement from the Fleischner Society

Canadian Society of Thoracic Radiology/Canadian Association
of Radiologists Consensus Statement Regarding Chest 33 FHorst
Imaging in Suspected and Confirmed COVID-19

Recommendations of the Thoracic Imaging Section of the
German Radiological Society for clinical application of chest

: . . . 27 FHoret

imaging and structured CT reporting in the COVID-19

pandemic
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X2 A CT and COVID-19: Chinese experience and recommendations concerning detection,
staging and follow—-up

XI&l B : Emergency Radiology During the COVID-19 Pandemic: The Canadian Association of
Radiologists Recommendations for Practice

K& C : World Health Organization. (2020). Use of chest imaging in COVID-19: a rapid advice
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guide

XI&l D : The Role of Chest Imaging in Patient Management during the COVID-19 Pandemic: A
Multinational Consensus Statement from the Fleischner Society

XI&E E : Canadian Society of Thoracic Radiology/Canadian Association of Radiologists Consensus
Statement Regarding Chest Imaging in Suspected and Confirmed COVID-19

XI& F : Recommendations of the Thoracic Imaging Section of the German Radiological Society
for clinical application of chest imaging and structured CT reporting in the COVID-19 pandemic

5 AMAEE A3 % AR
7h BaH I E

H 186. 87 A= 1-8 HIHuHE
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EIE_E_ 1-8

T XE A AE B

CT was considered a major modality for
the
RT-PCR tests. Those clinically diagnosed

diagnosis, even before receiving

isolated and receive
This  should be

case should be

medical  treatment. Chest radiography and chest computed

KQ2

considered with much attention by other
countries if a huge population is waiting
for the RT-PCR test, due to the lack of
kits,

delay waiting for the results, as well as
cases. CT can be

false  negative

considered a useful test for relieving

quickly difficult situations.

tomography (CT) are the primary imaging
modalities for the evaluation patients with
known or suspected COVID-19 infection in
the ED.

KQ3

KQ4

ko

KQ5

Chest radiography, especially bed side, is
recommended for monitoring the very
severe and critical cases.

The Chinese expert consensus recomm-
ends an interval of 3-b days when initial
CT was normal, and 5-7 days in case of
pneumonia on the initial CT. A shorter
interval is recommended in case of
normal initial CT,

in order to evaluate the presence of
pneumonia due to its rapid change. The
interval of imaging follow—up depends on
the severity, also guided by the idea of

dose reduction.

KQ6

KQ7
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Due to CT with high sensitivity, follow-up

CT is recommended to evaluate the

KQ8 | improvement or recurrence on the first
week of discharge, timely helping the
management.
Hisg No recommendation No recommendation
= AE C A& D
For asymptomatic contacts of patients with | Imaging is not routinely indicated as a
KQ1 | COVID-19, WHO suggests not using chest | screening test for COVID-19 in asymptomatic
imaging for the diagnosis of COVID-19. individuals
For symptomatic patients with suspected
COVID-19, WHO suggests using chest imag-
ing for the diagnostic workup of COVID-19
when:
KQ2 | (1) RT-PCR testing is not available;
(2) RT-PCR testing is available, but results
are delayed: and
(3) initial RT-PCR testing is negative, but
with high clinical of suspicion of COVID-19.
For patients with suspected or confirmed
COVID-19, not currently hospitalized and o . , ,
) ) i Imaging is not indicated for patients with
with mild symptoms, WHO suggests using )
KQ3 ) i ) - o mild features of COVID-19 unless they are
chest imaging in addition to clinical and _ ) )
_ _ at risk for disease progression
laboratory assessment to decide on hospital
admission versus home discharge.
2 Imaging is indicated for patients with
o For patients with suspected or confirmed | moderate to severe features of COVID-19
COVID-19, not currently hospitalized and | regardless of COVID-19 test results
with moderate to severe symptoms, WHO | In a resource—-constrained environment
KQ4 | suggests using chest imaging in addition to | where access to CT is limited, chest
clinical and laboratory assessment to decide | radiography may be preferred for
on regular ward admission versus intensive | patients with COVID-19 unless features
care unit (ICU) admission. of respiratory worsening warrant the use
of CT
For patients with suspected or confirmed , o ) )
o . Imaging is indicated for patients with
COVID-19, currently hospitalized and with i ,
COVID-19 and evidence of worsening
moderate to severe symptoms, WHO suggests . , .
KQ5 ) o N . respiratory status Daily chest radiographs are
using chest imaging in addition to clinical o i . i
) NOT indicated in stable intubated patients
and laboratory assessment to inform the )
i with COVID-19
therapeutic management.
For symptomatic patients with suspected | CT is more sensitive for early parenchymal
COVID-19, WHO suggests using chest | lung disease, disease progression, and
KQ6 | imaging for the diagnostic workup of COVID- | alternative diagnoses including acute heart
19 Imaging should be used as one element | failure from COVID-19 myocardial injury (18)
of the diagnostic workup in those have | and when acquired with intravenous contrast
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that could

complications of COVID-19 (e.g, pulmonary

presentations represent

arterial thrombosis or thromboembolism);

material, pulmonary thromboembolism Leve-

raging these superior capabilities depends
the CT
particularly considering the potential reduction
in CT the
additional time required to clean and disinfect

upon availability — of capacity,

scanner

availability due to

equipment following imaging of patients with
suspected COVID-19.

KQ7

For hospitalized patients with COVID-19 whose
symptoms are resolved, WHO suggests not
using chest imaging in addition to clinical
and/or laboratory assessment to inform the
decision regarding discharge.

KQ8

CT is indicated in patients with functional
impairment and/or hypoxemia after recovery
from COVID-19

[t}
&
on
I

Conditional recommendation, based on

very low certainty evidence

No recommendation

AT

XN E

Ria F

KQ1

When the RT-PCR assay is not yet available,
a chest radiograph is useful.

Bl

KQ2

1) In outpatient clinics, A chest X-ray is not
recommended in individuals presenting with
mild symptoms because imaging is often
normal and this may be falsely reassuring.

2) In the emergency department setting, a
chest radiograph is useful in a patient with
when the RT-PCR
assay is not yet available.

concerning  symptoms,

3) If a patient with an initial
RT-PCR

department with worsening symptoms, a

negative
result returns to the emergency
chest X-ray may be useful to detect
COVID-19 pneumonia and complications. A
negative chest X-ray still does not exclude
the possibility of COVID-19 infection, and
repeat RT-PCR testing is still required.

4) Due to the higher risk of lung infection in
imunosuppressed patients in general, it is
reasonable to image patients with suspected
respiratory infection and a negative chest

radiographs with CT of the chest.

Chest
tomography (CT) are the primary imaging

radiography and chest computed
modalities for the evaluation patients with
known or suspected COVID-19 infection in

the ED.

KQ3

Chest X-rays are useful in clinically worsen-
ing patients, but daily chest X-rays in stable
patients are not necessary and may increase
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the risk of viral transmission to health care

workers.

KQ4

In patients presenting with moderate to
severe symptoms, CXR, if available, may be
useful in addition to clinical judgment to

determine whether there is a need for
additional assessment in a hospital setting.

Chest X-rays are useful in clinically worsen-
ing patients, but daily chest X-rays in stable
patients are not necessary and may increase
the risk of viral transmission to health care

workers.

CT allows a reliable assessment of the initial
CT
radiography allow an assessment of the

extent of the disease. and chest

course of the disease to support clinical
evaluation. Imaging can thus contribute to an
to assess the

interdisciplinary  analysis

individual prognosis of patients.

KQ5

CT should only be performed if the results
are expected to influence patient management.
Chest X-rays are useful in clinically

but
patients

worsening  patients, daily chest

X-rays in stable are not

necessary and may increase the risk of
viral transmission to health care workers.

CT allows a reliable assessment of the
CT and
chest radiography allow an assessment

initial extent of the disease.
of the course of the disease to support
thus
contribute to an interdisciplinary analysis

clinical evaluation. Imaging can

to assess the individual prognosis of

patients.

KQG6

Computed tomography pulmonary angiography
should be performed in the setting of suspec-
ted acute pulmonary embolism (PE).

Chest radiography and CT in particular can
detect complications. In addition to superin—
fection, thrombotic and embolic events
should be
COVID-19 can obviously lead to hypercoagu—
Such should  be

treated with intravenous contrast,

particularly  mentioned,  since

lopathy. complications
and a
low-dose CT strategy should be abandoned.

KQ7

KQ8

A5

No recommendation

No recommendation

XI& A CT and COVID-19: Chinese experience and recommendations

XZ B

Radiologists Recommendations for Practice
K|zl C : Use of chest imaging in COVID-19: A Rapid Advice Guide

A& D :The Role of Chest Imaging in Patient Management during the COVID-19 Pandemic: A
Multinational Consensus Statement from the Fleischner Society

Emergency Radiology During the COVID-19 Pandemic: The Canadian Association of

X|& E : Canadian Society of Thoracic Radiology/Canadian Association of Radiologists Consensus
Statement Regarding Chest Imaging in Suspected and Confirmed COVID-19

K& F . Recommendations of the Thoracic Imaging Section of the German Radiological Society

for clinical application of chest imaging and structured CT reporting in the COVID-19 pandemic

W &A
H 187. 88

X
SARE 1-8 TR

| Number and |

Risk of \

Indirectness | Imprecision
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type of )
. bias
studies
No Serious
1 cohort study . , . .
KO 1 CT serious Direct imprecision
(n=1138) L L
limitations (sensitivity)
21 cohort .
; Serious , .
CT studies o Direct Precise
limitations
(N=11,258)a
KQ 2
6 cohort . .
] Serious ] Serious
CXR studies o Direct ] o
limitations imprecision
(N=1606)
4 cohort .
i Serious , .
CT studies o Direct Precise
limitations
(N=852)
KQ 3
3 cohort )
. Serious , .
CXR studies o Direct Precise
limitations
(N=858)
11 cohort )
: Serious , .
CT studies o Direct Precise
limitations
KO (N=2,117)
4-5 2 cohort . .
) Serious _ Serious
CXR studies o Direct . .
limitations imprecision
(N=223)
. . Very . .
Imaging series: . Serious Serious
KQ 6 CT serious . . .
2 (N=206) o indirectness imprecision
limitations
KQ 7
KQ 8
Oth Certaint
= Inconsistency ) er. Summary findings er.aln v
considerations of evidence
Unable to Se: 0.18 (0.10-0.30)
KO 1 ] None Low
determine Sp: 0.98 (0.97-0.99)
Pooled Se: 0.89
. (0.85-0.91)
Consistent None Moderate
Pooled Sp: 0.81
(0.73-0.88)
KQ 2
Pooled Se: 0.72
, (0.56-0.84)
Consistent None Low
Pooled Sp: 0.71
(0.51-0.86)
CT findi
KQ 3 Consistent None .|n mgsl Low
associated with
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subsequent adverse
clinical outcomes
CXR findings
] associated with
Consistent None Low
subsequent adverse
clinical outcomes
CT findings
predicted
subsequent adverse
, clinical outcomes,
Consistent None Low
though CT was not
always an
KQ independent
475 predictor
CXR findings
predicted
Consistent None subsequent Very low
adverse clinical
outcomes
Prevalence of
KQ 6 Consistent None pulmonary embolus Very low
30% and 23%
KQ 7
KQ 8
CT: Cohort Studies of Diagnostic Accuracy for COVID-19 Diagnosis
Author, Year .
Sample Size .
Country S Definition of )
o Eligibility SARS-CoV-2 ) N Imaging
Clinical o ) Imaging Positive
) Criteria Infection ) Reader
Setting Imaging Test
Prevalence
Study Dates
Suspected of Reconstructed
) COVID-19; slice thickness:
Ai, et al.
underwent both 0.625 to 1.25mm
202019 i n=1014 ) . .
] chest CT ima-— Tube voltage: Imaging read 2 radiologists
China (Wuhan); | . 56% -
) ging and SARS- 120 kVP; as positive for | who came to
hospital, 6 SARS-CoV- )
CoV-2 ) ) automatic COVID-19 consensus
January to 6 ] 2 infection
RT-PCR; time current tube
February 2020 | . )
interval between modulation
CT and RT- (30-70 mAs)
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PCR <7 days.

Aslan S, 202020

Slice thickness:
3mm Low
dose scanning
protocol Tube

3 radiologists

, CT findings .
Turkey(Giresun); | Suspected n=306 voltage: 8 kVP, " with 7, 8,
ositive
outpatient COVID-19,with 82% tube current (FFIJ sch and 8 years’
eischner
clinic;15 March | CT and RT-PCR SARS-CoV- 35-50 MA ot experience,
socie
to 16 April 2020 2 infection Dose length o Y with
guidelines)
product 20.4 consensus
mGy.cm and
effective
dose 0.29 mSv
A: Typical CT
findings
(Society or
Thoracic
Radiology,
Suspected American
Barbosa P,202022 . )
, SARS-CoV-2 n=91 . College of 2 radiologists
Brazil(Sao Paolo); | . , , Slice _ .
infection with 27% ) Radiology, and jointly
cancer center,; thickness: Not ) ) )
CT and SARS SARS-CoV- Radiological reviewed CT
February . ) reported . ,
CoV-2 RT-PCR 2 infection Society of images
to March 2020 .
on same day North America
consensus
statement)
B: Typical or
indeterminate
CT findings
A: Highly
Slice thickness: | suggestive CT
2.5 mm, findings, based
BesuttiG, 202023 |  Suspected _ g o
] n=696 interval 1.25mm | on structured Radiologist
Italy (Reggio COVID-19 _
L ] 79% (reconstructed reporting (number of
Emilia); ED; 13 | with CT and , )
o SARS-CoV- at 1.0/1.25 mm) protocol radiologists
to 23 March RT-PCR within ) ] ] ]
2 infection Automatic tube B: Highly unclear)
2020 3 days .
current suggestive or
modulation suggestive CT
findings
Borges da Silva Slice thickness: | A: Typical CT _ .
Suspected . 2 radiologists
Teles G, 202024 Reconstructed findings
i acute n=175 i o (11 and 2
Brazil (Sao , slice (Radiological
) respiratory 50% , ) years of
Paolo); tertiary ) , thickness 1Tmm Society of )
, infection, CT SARS-CoV- _ , experience),
care medical ) ) Automatic North America )
and RT-PCR 2 infection . with
center; 15 to 24 o milliampere consensus
within 7 days ) consensus
March 2020 setting range statement)
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10 to 440
mA

B: Typical or
indeterminate
CT findings

Intermediate
probability for
COVID-19,
defined as
fever and/or
respiratory
symptoms,
atypical
findings at
auscultation

Slice thickness:
Reconstructed

Probable or
highly probable

Brun A, 202027 n=307 slice thickness CT findings
) (no crackles or . L
France (Paris); latoral 57% 0.6 mm (Radiological | A: Radiologist 1
unilatera
ED; 20 March ¥ SARS-CoV- Unenhanced Society of B: Radiologist 2
crackles or
to 8 April 2020 o 2 infection low-dose North America
diminished )
volumetric consensus
breath L
acquisition statement)
sounds),
and normal or
equivocal
chest
radiograph
(including
unilateral
opacities)
Suspected
COVID-19
patients with
fever and
respiratory ) Two
toms Reconstruction radiologists in
sym
ymp slice thickness: | CT positive for
such as cough, ) ) consensus
1.25 mm viral pneumonia
Caruso, et al., and dyspnea; , . evaluated
) , n=158 Tube voltage: | using clinically | . .
202028,67 patients with , images using a
ital (Rome): i ot 39% 120 kv, available linicall
a ome); | mild respirato clinica
Y piratory SARS-CoV- automatic dedicated , Y
ED; 4 to 19 | symptoms and . ) o available
2 infection current tube application o
March 2020 close contact ) ) dedication
i , modulation (Thoracic VCAR o
with a confirmed application for
(100-250 v13.1, GE) . !
COVID-19 diagnosis of
_ mAs) .
patient; or viral

patients with a
previously
positive test

result. Patients
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who underwent
chest CT with
contrast for
vascular
indication were

excluded.
Reconstructed
slice thickness:
1T mm and 0.7
mm increment
with standard
lung-tissue
kernel and 3
mm and 3 )
. Imaging
mm increment o
) ) classified as
Possible with standard .
Dangis, et al COvID-19 soft tissue positive for
e R COVID-19 Two
202033 infection and n=192 kernel Low-dose , .
i (scored based radiologists
Belgium both SARS-CoV 43% chest CT on the th 8 and
wi
(Bonheiden); -2 RT PCR and | SARS-CoV- | protocol applied
) . ) ) presence of 7 years
hospital; 14 to | low-dose chest 2 infection (average patient o )
findings as of experience
24 March 2020 CT at tube voltage
. presented by
presentation. 100 kVp and
Ng et al and
tube current Shi et al)
20 mAs)
Dose-length
product
(mGy-cm):
41.4 vs. 38.7
Effective dose
(mSv):
0.58 vs. 0.564
S 1 tic:
CerT‘pl ematie A Dutch
inical suspicion
De Smet K, usP _ COVID-19
of COVID-19 Symptomatic: )
2020a34 and , Reporting and , .
2020635 pneumonia, CT n=859 42% Data Svst 2 radiologists
ata System
i and RT PCR SARS-CoV- . , . .y , with 24 and
Belgium o ) ) slice thickness: classification
within 24 hours 2 infection 9 years of
(Roeselare); ) ) 1 or 1.25 system(CORADS) )
) Asymptomatic: | Asymptomatic: experience,
tertiary care mm score b .
, No COVID-19 n=1138 5% with
medical center; B: CORADS
symptoms but | SARS-CoV-2 consensus
19 March to 20 dmitted f fecti score >4
admitted for infection
April 2020 N C: CORADS
other conditions
score 23
or procedures
Debray M, Suspected n=241 Reconstruction A CT 4 senior
202036 COVID-19, 66% slice classified as radiologists
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thickness: 1
mm with 0.8
mm inter=slice

evocative

(French society with 4
, gap Tube ,
with  CT and SARS-CoV- of Radiology) to 25 years
. ) voltage: 120 . .
RT-PCR 2 infection ) B: CT classified | of experience,
kVp: automatic i )
as evocative or | with consensus
exposure .
compatible
control for
tube current
Slice thickness:
Mean 2.3mm
L (range 0.6
Hospitalized
. to 3 mm) A: Surely
for clinical
Mean COVID-19 CT o
Ducray V,202038 | symptoms, CT n=694 ) o Senior
volumetric findings _ i
France (Lyon); | for suspected 4% radiologists,
Computed B: Surely or
ED; 3 March | CT and RT-PCR SARS-CoV- _ number
. o , ) ) Tomography possible
to 4 April 2020 | (timing with 2 infection unclear
Dose Index: COVID-19 CT
regard to CT y
9.71 mGy findings
not reported)
Mean dose length
product: 387.4
mGy.cm
Slice thickness:
Reconstructed
slice thickness
1 mm
Persons up
to 90 kg:
Mean CT dose ) )
) 2 radiologists
. index 8.9 ) .
Falaschi 7,202039 Suspected Typical or with )10
n=773 mGy and mean | . ) )
Italy (Novara); SARS-CoV-2 indeterminate | years thoracic
) _ 60% dose length o ) )
ED; 4 March infection, CT CT findings imaging
. SARS-CoV- product 334.2 )
to 9 April 2020 | and RT-PCR . ) (STR/ACR/RSN | experience,
o 2 infection mGy*cm .
within 7 days A) with
Persons >90
consensus
kg: Mean
CT dose index
15.1 mGy
and mean
dose length
product 557.6
mGy*cm
Giannitto C, Moderate or n=41 Reconstruction Suspected 2 radiologists
202042 high pretest 44% slice thickness: COVID-19 with 5 and
Italy (Milan); probability of SARS-CoV- 2 mm pneumonia (vs. 15 years of
hospital; 1 to COVID-19 2 infection Tube voltage non experience in
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based on
community or
cluster
transmission

and moderate 12 kV; tube i )
COVID-19 chest imaging,
to severe current ) .
29 March 2020 ; ) pneumonia or with
respiratory modulation )
negative CT) consensus
symptoms, 127 mAs
with CT and
negative initial
RT PCR within
4 days
slice thickness Senior
Gietema H, Reconstructed | CT suspicious resident
202043 Respiratory n=193 slice thickness for COVID- (initial
The Netherlands symptoms, 43% 1.25 mm 19 (based on reading) and
(Maastricht); with CT and SARS-CoV- Acquisition Ai et al19, experienced
ED; 13 to 24 RT-PCR 2 infection parameters Kanne et radiologist
March 2020 120 kVp, al103) (final
50-210 mAs reading)
slice thickness: o 2 radiologists
CT findings .
Suspected n=82 1T mm i with 14 and
positive
COVID-19, 41% Tube voltage 17 years of
He J, 202044 | ’ UPe VOTR® 1 (Chung et al Ve
with CT and SARS-CoV- and tube experience,
) ) 104, Pan et al )
RT-PCR 2 infection current not 100) with
reported consensus
Suspected
infection with
COVID-19 with
1) new Board-certified
respiratory radiologists
symptoms for trained to
<2 weeks and . read and
Hermans J, ] Slice i i
present in last ) classify using
202045 thickness: Not
24 hours, n=319 CO-RADS
The Netherlands ] reported o
2) saturation 42% CO-RADS classification
(Rotterdam Tube voltage
, <94% and/or SARS-CoV- score 4-5 (number per
and Schiedam); , ) ) and tube ,
respiratory rate 2 infection image not
ED; 27 March ) current not
) >20/minute reported); 2
to 20 April 2020 i reported .
and/or abdomi- independent
nal complaints; radiologists
and/or consulted if
3) high clinical needed
suspicion in

the absence of
symptoms;
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with CT and
RT-PCR
performed

within 24 hours

1 radiologist
with at
least 5 years

CT positive )
Herpe G, ) . of experience;
. Slice thickness | (‘in accordance )
202046 Clinical n=4824 : in cases of
o and other with
France; 26 suspicion of 53% i ) doubt or
] ) parameters not international o
hospitals; 2 COVID-19,with SARS-CoV- o . difficulties,
) ] reported guidelines, ) i
March to 24 CT and RT-PCR 2 infection i ) 2nd radiologist
] (varied) otherwise not ]
April 2020 ] with at
described)
least 5 years
of experience
and consensus
Radiologists
with
varying
Korevaar D, experience;
202050 Suspected "informal”
P n=239 Slice A: CO-RADS
The Netherlands COVID-19, ) second read
i 47% thickness: Not score 4-5 )
(Amsterdam); | with CT and _ performed in
SARS-CoV- reported B: CO-RADS
ED; 16 March RT-PCR on : ) some cases
) o 2 infection Low-dose CT score 3-5 )
to 16 April admission by a dedicated
2020 acute
radiologist,
with
consensus
. A: General
. Slice . . i
Krdzalic J, . . A: Positive or radiologist
Clinical thickness: ,
202051 . equivocal CT report
suspicion of Reconstructed ) .
The Netherlands n=b56 . ) by general reviewed in
, COVID-19 slice thickness , )
(Heerlen/Sittard/ 50% radiologist consensus by
o (fever, cough, 1.0 mm and 1.0 _ , i
Geleen);clinical SARS-CoV- . B: CO-RADS | 2 radiologists
; and/or dyspnea), . ) mm increment
setting not ) 2 infection score 3-5 by B: Chest
with CT and 120 kVp and ) )
reported; 12 to chest radiologist
RT PCR 667 or 404 , ) . ,
20 March 2020 radiologist with 5 years
max mA

experience
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Slice thickness:
1.25 mm
without

CT positive or

Kuzan T, . . indeterminate
Suspected n=120 interslice gap . , )
202052 (British 2 radiologists,
Turkey(lstanbul: COVID-19 58% Tube voltage Society of ith
urkey(Istanbul); ociety o wi
/ with CT and | SARS-Cov- 120 KVP, v
ED; 17 to 25 : ) ) Thoracic consensus
RT-PCR 2 infection automatic tube )
March 2020 Imaging,
current )
) version 2)
modulation,
100-250 mAs
Suspected i ]
Luo N, 202057 Slice thickness:
) ] COVID-19 due .
China (Dalian ) n=140 1T mm o 2 senior
. to potential CT positive, ) )
City); fever . 56% Tube voltage o radiologists,
o contact, with criteria not )
clinic; 20 ) SARS-CoV- 120 kV, ) with
CT prior to . ) ) described
January to 9 2 infection automatic tube consensus
treatment and
February 2020 current
RT PCR
Miranda i ]
Slice thickness: ) )
Magalhaes 2 radiologists
Suspected Not reported .
Santos J, n=71 (75 CT) , with 11 and
COVID-19, Tube voltage CT typical
202060 _ 51% oo 4 years of
i with  CT and 120 kV, mA | findings (RSNA .
Brazil (Sao o SARS-CoV- . ) o experience,
RT-PCR within ) ) with automatic criteria) .
Paolo); ED; 13 2 infection with
4 days exposure
to 23 March consensus
control scanner
2020
Presenting to
the emergency
department
with suspected
COVID-19 Slice
) Based on
based on lower thickness: Not o Average of 8
, categorization , )
respiratory reported 0 th radiologists
usin e
202016 tract infection Tube voltage: 9 (4 had
n=105 COVID-19
The Netherlands symptoms 100, 120 or . (5 years of
- ] ] 50% Reporting and )
(Nijmegan); | including cough 135 kV; low experience;
T SARS-CoV- Data System, )
ED; 14 to 25| and clinically ) ) dose protocol the remainder
2 infection threshold not
March 2020 relevant Dose length . had 5 to
utilized (only
dyspnea product AUROC 27 years of
requiring (mGy-cm): experience)
, reported)
hospital 39.4
admission with
or without
fever )38

degrees C; CT
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performed and

SARS-CoV-2
RT-PCR within
5 days of CT.
Reconstruction
Schulze-Hagen slice thickness:
M, 202068 Clinical 3 mm and Tmm
Germany symptoms of n=191 Tube voltage
(Aachen); COVID-19 ,with 39% 80 kV and CO-RADS . )
) 1 radiologist
hospital; 29 CT and RT-PCR SARS-CoV- tube current score 3-5
January to 4 within 24 2 infection 35 mA with
February 2020 hours automatic dose
modulation
program
Reconstruction
slice thickness: .
1 CT positive 2 radiologist
mm radiologists
Song S, 202069 | Suspected (based on , 9
) n=211 Tube voltage o with 8 and 4
China (Wuhan); | COVID-19, main findings
) , 53% 120 kV, . ) years of
hospital; 29 with CT and described in .
. SARS-CoV- tube current o experience,
January to 4 RT-PCR within ) ) publications, .
2 infection regulated by with
February 2020 | 3 days . not further
an automatic N consensus
specified)
exposure
control system
Under
investigation . .
Slice thickness:
for COVID-19; oo hieness
2t03
excluded )
. mm without
persons with . .
interslice gap
fever )14 days
Tube voltage: . .
but no acute 120 KV 3 radiologists
respiratory ! with 8 to 15
Wen, et al. ] i ) automatic
infection signs CT read as years of
202073 current tube N ]
] or symptoms n=103 ) positive for experience;
China (Hunan modulation ]
. or exposure 85% COVID-19; disagreements
Province); ] (145-300 mAs) )
) history; acute SARS-CoV- Fleischner resolved
hospital; 21 i ) ) Computed ) ]
respiratory 2 infection Society lexicon through
January to 14 ) i ) tomography ) ]
infection signs ) used discussion
February 2020 dose index
or symptoms and
(mGy): 9.34
Y14 days but 413 consensus
no exposure '
. Dose-length
history; and
product
acute
Tt (mGy-cm):
respira
opiratory 314.03
infection

symptoms in
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the last 14
days but no
exposure
history,
laboratory
tests, or other
examination
sufficient to

exclude
COVID-19. All
patients were
hospitalized
>7 weeks.
A Imaging
read as
positive
Yang, et al., Evaluated f B | .
Vi r : Imagin
202074 aluatec 1o 2gng o
) possible n=274 . total score=2 | 2 radiologists
China Slice . .
(Nanchang): COVID-19 19% thick . Not C: Imaging jointly
anchang); ickness: No
) 9 with RT-PCR SARS-CoV- read as reviewed CT
hospital; 23 ) ) reported . ,
for SARS-CoV- 2 infection positive images
January to 9
2 and CT. and score 22
February 2020 i
D: Imaging
read as
positive
Author, Year
Country False True
o Reference True False i )
Clinical o o Negatives Negatives
) Standard Positives (n) Positives (n)
Setting (n) (n)
Study Dates
Ai, et al.,
902019 Overall: 580 Overall: 308 Overall:21 Overall:105
, {60 years:362 | <60 years:225 | <60 ears:15 {60 years:81
China (Wuhan); | SARS-CoV-2
) >60 years:218 | 260 years:83 | 260 years: 6 | 260 years:24
hospital, 6 RT PCR
Female: 308 Female: 160 Female: 9 Female: 70
January to 6
Male: 272 Male: 148 Male: 12 Male: 35
February 2020
Aslan S,
SARS-CoV-2
202020
. RT-PCR
Turkey(Giresu
_ (repeat for
n);outpatient it 226 20 24 36
initi
clinic; 15 March tAa .
negative in
10 16 April 2020 gamve
some patients)
Barbosa P,
SARS-CoV-2 A6 A:10 A9 A56
202022
i RT-PCR B:23 B:25 B:2 B:41
Brazil (Sao
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Paolo); cancer
center;
February to

March 2020
1. SARS-CoV
Besutti G, -2 RT PCR
202023 2. SARS-CoV A1:423 A1:31 A1:128 A1:114
ltaly (Reggio -2 RT PCR A2:428 A2:26 A2:135 A2:107
Emilia); ED; (repeat for B1:520 B1:61 B1:31 B1:84
13 to 23 initial B2:526 B2:55 B2:37 B2:78
March 2020 negative in
some patients)
Borges da
Silva Teles G,
202024
Brazil (Sao
i SARS-CoV-2 A64 Al A:23 A:86
Paolo);tertiary
) RT-PCR B:72 B:11 B:15 B.77
care medical
center; 15 to
24 March 2020
1:SARS-CoV-
2 RT PCR
2:SARS-CoV-
2 RT PCR or
negative
A1:153 A1:21 A1:21 A1:112
PCR, CT
. B1:143 B1:24 B1:31 B1:109
Brun A, 202027 | classified as
N , 1(average): 1(average): 1(average): 1(average):
France (Paris); highly
148 22 26 110
ED; 20 March probable or
to 8 Aoril 2020 babl q A2:167 A2:7 A2:21 A2:112
0 ri robable, an
P probeab! B2:158 B2:10 B2:30 B2:109
clinical
) , 2(average): 2(average): 2(average): 2(average):
diagnosis
162 8 26 110
based on
blinded
review of
clinical data
and outcomes
Caruso, et al.,, | SARS-CoV-2
202028,67 RT PCR
Italy (Rome); (repeat for 60 42 2 54
ED; 4 to 19 initial
March 2020 negative test)
Dangis, et al.,, | SARS-CoV-2 1 (all
) 17 111 1:102
202033 RT PCR patients): 72
) o 2:6 2:3 2:82
Belgium (repeat for 2 (clinical
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initial negative

De Smet K,
2020a34 and
. 2020b35
(Bonheiden); .
) Belgium symptoms
hospital; 14
(Roeselare); Y48 hours):
to 24 March terti 65
2020 er.lary care
medical center;
19 March to
20 April 2020
test)
D6 Smet K, Symptomati Symptomati Symptomati Symptomati
mptomatic mptomatic mptomatic mptomatic
2020434 and yme yme ymp yme
A:279 A:33 A:79 A:468
2020b35
i B:304 B:76 B:54 B:425
Belgium
SARS-CoV-2 C:319 C:138 C:39 C:363
(Roeselare); _ ) i )
) RT-PCR Asymptomatic Asymptomatic Asymptomatic Asymptomatic
tertiary care
) A1 A:23 A:49 A:1055
medical center;
19 March t B:19 B:60 B:41 B:1018
arc 0
i C:27 Ci121 C:33 C:957
20 April 2020
Debray M, SARS-CoV-2 A119 A4 A:39 A:79
202036 RT-PCR B:134 B:19 B:24 B:62
Ducray V,
202038
France (Lyon); | SARS-CoV-2 A:259 A:49 A28 A:358
ED; 3 March RT-PCR B:268 B:74 B:19 B:333
to 4 April 2020
Overall: 419 Overall: 66 Overall: 43 Overall: 245
Falaschi Z, Male: 261 Male: 33 Male: 21 Male: 108
202039 Female: 158 Female: 33 Female: 22 Female: 137
SARS-CoV-2
Italy (Novara); RT-PCR Age (50: 81 Age (50: 16 Age (50: 15 Age (50: 94
ED; 4 March >50: 338 >50: 50 >50: 28 >50: 151
to 9 April 2020 {60: 166 {60: 29 {60: 19 {60: 126
>60: 253 >60: 37 >60: 24 >60: 119
Repeat
Giannitto C, naso th ngeal
202042 phanng
) SARS-CoV-2
Italy (Milan);
) RT-PCR or 14 10 6 38
hospital; 1 to
bronchoalveolar
29 March 2020
lavage
RT-PCR
Gietema H, SARS-CoV-2
202043 RT-PCR
) ] Overall: 74 Overall:35 Overall:9 Overall:75
T h e (including
Netherlands repeat
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(Maastricht);

within 48
ED;
hours for
13 to 24 _
initial
March ]
negative)
2020
SARS-CoV-2
He J, 202044 RT-PCR 26 8 2 46
(serial)
Hermans J,
202045
The Netherlands
(Rotterdam and | SARS-CoV-2
. 120 22 13 163
Schiedam); RT-PCR
ED; 27 March
to 20 April
2020
A:2319
B:1999
B1(female):
749
B2(male):
1249 A:204 A:245 A:2056
B3(<60 B:6525 B:250 B:2050
Herpe G,
202046 years):769 B1:201 B1:133 B1:1072
= o6 1.Finaldiagnosis B4()60 B2:324 B2:117 B2:977
rance;
hosoitals: 2 2.SARS-CoV- years):1230 B3:203 B3:105 B3:849
itals;
P 2RT PCR B5 B4:322 B4:145 B4:1201
March to 24
) (Prevalence B5:264 B5:77 B5:1164
April 2020
(20%):743 B6:90 B6:83 B6:494
B6 B7:171 B7:90 B7:392
(Prevalence
20-30%):522
B7
(Prevalence
30-40%):734
Korevaar D,
202050
SARS-CoV-2 A:104 A:38 A:8 A:89
(Amsterdam); RT-PCR B:119 B:62 B:3 B:65
ED; 16 March
to 16 April 2020
Krdzalic J, SARS-CoV-2
202051 RT-PCR
A:25 A:19 A3 A9
The Netherlands (repeat for
o B:25 B:7 B:3 B:21
(Heerlen/ initial
Sittard/Geleen); negative)
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clinical

setting not
reported; 12
to 20 March
2020
Kuzan T, SARS-CoV-2
202052 RT-PCR
Turkey(Istanbul) (repeat for 65 40 4 11
ED; 17 to initial
25 March 2020 negative)
Luo N,
202057
China (Dalian
) SARS-CoV-2
City); fever 70 7 8 55
o RT-PCR
clinic; 20
January to 9
February 2020
Miranda
Magalhies
Santos J,
202060 SARS-CoV-2
i 30 1 6 38
Brazil (Sao RT-PCR
Paolo); ED;
13 to 23
March 2020
1.SARS-CoV-2
202016 RT PCR
2.SARS-CoV-2
The Netherlands
B RT PCR or
(Nijmegan); o NR NR NR NR
clinical
ED; 14 to 25 di , ith
iagnosi i
March 2020 4 OSS_ v
negative
RT-PCR
Schulze-Hagen | SARS-CoV-2
M, 202068 RT-PCR
G
ermany (.re.peat and - 10 4 106
(Aachen); clinical course
hospital; 29 for initial
January to 4 negative)
February 2020
Song S, SARS-CoV-2
202069 RT-PCR
China (Wuhan); (repeat for 108 55 3 45
hospital; 29 initial
January to 4 negative if
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clinical
February 2020 o
suspicion)
SARS-CoV-2
RT-PCR
tif
Wen, et al., (repe? I)
202073 .nega ive
) First RT-PCR
China (Hunan "
. positive: 42%
Province); 82 7 6 38
. Second
hospital; 21
RT-PCR:33%
January to 14 ]
Third
February 2020
RT-PCR:16%
Fourth
RT-PCR:9%
Yang, et al.,
202074
Chi A48 A:70 Ab A:151
ne SARS-CoV-2 B:47 B:151 B:6 B:70
(Nanchang); ) ) _ _
) RT-PCR C:42 C:62 C:11 C:b2
hospital; 23
D:53 D:169 D:0 D:52
January to 9
February 2020
Author,
Year .
Risk of
Country Bias
Clinical Sensitivity Specificity PPV NPV AUROC
. and Other
Setting L
Limitations
Study
Dates
0 11:0.65 | O 11:0.83
Overall:0.96 | Overall:0.25 | ~ o vera
(0.62-0.68) | (0.76-0.89)
) (0.95-0.98) | (0.22-0.30) _ _
Ai, et al. _ _ (60years: (60years:
202019 (B0years: | (BOyears: | ) 0 ce | 0.84(0.76-
) 0.96(0.94- 0.26(0.22- ' ) ' i
China 0.66) 0.90)
0.98) 0.32)
(Wuhan); >60years: >60years:
) >60:0.97 >60:0.22 NR Moderate
hospital; 6 0.72(0.67- 0.80(0.63-
(0.94-0.99) | (0.16-0.31)
January to 6 0.77) 0.91)
Female:0.97 | Female:0.30
February Female:0.66 | Female:0.89
(0.95-0.99) | (0.25-0.37)
2020 (0.60-0.69) | (0.80-0.94)
Male:0.96 Male:0.19
(0.93-0.98) | (0.14-0.25) Male:0.65 Male:0.74
o - (0.60-0.69) | (0.61-0.85)
Aslan S,
202020
Turkey 0.90 0.64 0.92 0.60
) NR Moderate
(Giresun); (0.86-0.949) | (0.50-0.77) (0.89-0.94) (0.49-0.70)
outpatient
clinic;
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15 March
to 16

April 2020
Barbosa P,
202022
Brazil (Sao A:0.64 A:0.85 A:0.62(0.46 A:0.86
Paolo); (0.42-0.82) | (0.74-0.92) -0.75) (0.78-0.91)
NR Moderate
cancer center, B:0.92 B:0.62 B:0.48 B:0.95
February (0.74-0.99) | (0.49-0.74) | (0.40-0.56) | (0.84-0.99)
to March
2020
A1:0.77 A1:0.79 A1:0.93 A1:0.47
Besutti G, (0.73-0.80) | (0.71-0.85) | (0.90-0.95) | (0.41-0.54)
202023 A2:0.76 A2:0.80 A2:0.94 A2:0.44
ltaly (Reggio | (0.72-0.80) | (0.73-0.87) | (0.92-0.96) | (0.38-0.51)
. NR Moderate
Emilia); ED; B1:0.94 B1:0.58 B1:0.90 B1:0.73
13 to 23 (0.92-0.96) | (0.50-0.66) | (0.87-0.92) | (0.64-0.81)
March 2020 B2:0.93 B2:0.59 B2:0.91 B2:0.68
(0.91-0.95) | (0.50-0.67) | (0.88-0.93) | (0.58-0.76)
Borges da
Silva Teles
G, 202024
Brazil (Sao A:0.74 A:0.98 A:0.97 A:0.79
Paolo); (0.63-0.82) | (0.92-0.997) | (0.90-0.997) | (0.70-0.86)
) NR Moderate
tertiary care B:0.83 B:0.88 B:0.87 B:0.84
medical (0.73-0.90) | (0.79-0.94) | (0.78-0.93) | (0.74-0.91)
center;15 to
24 March
2020
A1:0.89
Brun A, 1(average): | 1(average): | 1(average): | 1(average): | (0.86-0.93)
202027 0.85 0.83 0.87 0.81( B1:0.87
France(Paris); | (0.79-0.90) | (0.76-0.89) | (0.82-0.91) | 0.75-0.86) | (0.83-0.91) Moderate
ED; 20 2(average): | 2(average): | 2(average): | 2(average): A2:0.94
March to 8 0.86 0.93 0.95 0.81 (0.91-0.97)
April 2020 (0.80-0.91) | (0.87-0.979) | (0.91-0.98) | (0.75-0.86) B2:0.92
(0.89-0.95)
Caruso, et
al.,
202028,67 0.97 0.56 0.59 0.96
NR Moderate
Italy(Rome); | (0.88-0.99) | (0.45-0.66) | (0.53-0.64) | (0.87-0.99)
ED; 4 to 19
March 2020
Dangis, et 1:0.87 1:0.94 1:0.91 1:0.90
al., (0.80-0.98) | (0.89-0.982) | (0.85-0.97) | (0.85-0.96) NR Moderate
202033 2:0.96 2:0.93 2:0.92 2:0.96
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Belgium

(Bonheiden);
hospital; 14 | (0.91-0.999) | (0.88-0.98) | (0.85-0.98) | (0.92-0.999)
to 24 March
2020
Symptomatic | Symptomatic | Symptomatic | Symptomatic
De Smet K, A:0.78 A:0.93 A:0.89 A:0.86
2020a34 (0.73-0.82) | (0.91-0.95) | (0.86-0.92) | (0.83-0.88)
and B:0.85 B:0.85 B:0.80 B:0.0.89
2020035 (0.81-0.89) | (0.81-0.88) | (0.76-0.83) | (0.86-0.91) | Symptomatic
Belgium C:0.89 C:0.73 C:0.70 C:0.90 :0.89
(Roeselare); | (0.85-0.92) | (0.68-0.76) | (0.67-0.73) | (0.87-0.93) | (0.87-0.91) L
ow
tertiary care | Asymptomatic | Asymptomatic | Asymptomatic | Asymptomatic | Asymptomatic
medical A:0.18 A:0.98 A:0.32 A:0.96 :0.70
center; (0.10-0.30) | (0.97-0.99) | (0.20-0.48) | (0.95-0.96 | (0.67-0.73)
19 March B:0.32 B:0.94 B:0.24 B:0.96
to 20 (0.20-0.45) | (0.93-0.96) | (0.20-0.28) | (0.95-0.97)
April 2020 C:0.45 C:0.89 C:0.18 C:0.97
(0.32-0.58) | (0.87-0.91) | (0.14-0.24) | (0.96-0.97)
A:0.75 A:0.95 A:0.97 A:0.67
Debray M, (0.68-0.82) | (0.88-0.99) | (0.92-0.99) | (0.61-0.73)
NR Moderate
202036 B:0.85 B:0.77 B:0.88 B:0.72
(0.78-0.90) | (0.66-0.85) | (0.83-0.91) | (0.64-0.79)
Ducray V,
202038 A:0.90 A:0.88 A:0.84 A:0.93
France(Lyon); | (0.87-0.93) | (0.84-0.91) | (0.80-0.88) | (0.90-0.95)
NR Moderate
ED; 3 March B:0.93 B:0.82 B:0.78 B:0.95
to 4 April (0.90-0.96) | (0.78-0.85) | (0.74-0.82) | (0.92-0.96)
2020
Overall:0.91 | Overall:0.79 | Overall:0.86 | Overall:0.85
(0.88-0.93) | (0.74-0.83) | (0.84-0.89) | (0.81-0.88)
Male:0.92 Male:0.77 Male:0.89 Male:0.84
(0.89-0.95) | (0.69-0.83) | (0.85-0.91) | (0.77-0.89)
] Female:0.88 Female:0.81 Female:0.83 | Female:0.86
Falaschi Z,
902039 (0.82-0.92) | (0.73-0.86) | (0.78-0.87) | (0.81-0.90)
Age(50: Age(50: Age(50: Age(50:
Italy(Novara);
0.84(0.76- 0.85(0.76- 0.84(0.76- 0.86(0.80- NR Moderate
ED; 4 March
t0 9 Aori 0.91) 0.91) 0.89) 0.91)
o ri
P >50:0.91 | 250075 | >50:0.87 | >50:0.84
2020
(0.90-0.95) | (0.68-0.81) | (0.84-0.90) | (0.79-0.89)
{60:0.90 {60:0.81 (60:0.85 {60:0.87
(0.84-0.94) | (0.74-0.87) | (0.80-0,.89) | (0.81-0.91)
>60:0.91 >60:0.76 >60:0.87 >60:0.83
(0.87-0.94) | (0.69-0.83) | (0.84-0.90) | (0.77-0.88)
Giannitto C, 0.70 0.79 0.58 0.86 0.75
Moderate
202042 (0.46-0.88) | (0.65-0.90) | (0.43-0.72) | (0.76(0.93) (Cl not
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Italy(Milan);

hospital; 1
reported)
to 29 March
2020
Overall:0.89
(0.80-0.95)
1(CURB-65
0-2):0.88 Overall:0.68 | Overall:0.68 | Overall:0.89
Gietema H, | (0.79-0.94) | (0.569-0.77) | (0.61-0.74) | (0.82-0.94)
202043 2(CURB-65 1:0.70 1:0.69 1:0.88
The >3):11.0 (0.60-0.78) | (0.62-0.76) | (0.80-0.94)
Netherlands | (0.54-1.0) 2:0.54 2:0.54 2:1.00(CI
i NR Moderate
(Maastricht) 3(SOFA (0.23-0.83) | (0.39-0.70) | notreported)
; ED; 13 to | score0-1): 3:0.70 3:0.46 3:0.82
24 March 0.62 (0.54-0.83) | (0.31-0.60) | (0.71-0.90)
2020 (0.35-0.85) 4:0.67 4:0.74 4:0.94
4(SOFA (0.55-0.78) | (0.66-0.80) | (0.84-0.98)
score>2):
0.96
(0.87-0.99)
He J, 0.93 0.85 0.76 0.96 NR Moderate
202044 (0.76-0.99) | (0.73-0.93) | (0.63-0.86) | (0.86-0.99)
Hermans J,
202045
The
Netherlands
(Rotterdam 0.90 0.88 0.84 0.93 0.91
Moderate
and (0.84-0.95) | (0.83-0.92) | (0.79-0.89) | (0.88-0.96) | (0.88-0.95)
Schiedam);
ED; 27 March
to 20 April
2020
A:0.90 A:0.91 A:0.92 A:0.89
(0.89-0.91) | (0.91-0.92) | (0.91-0.93) | (0.87-0.90)
B:0.88 B:0.80 B:0.79 B:0.89
(0.86-0.90) | (0.79-0.81) | (0.78-0.81) | (0.87-0.90)
Herpe G,
B1:0.85 B1:0.84 B1:0.79 B1:0.88
202046
(0.84-0.87) | (0.82-0.86) | (0.77-0.81) | (0.87-0.90)
France; 26
hosoitals: 2 B2:0.91 B2:0.75 B2:0.79 B2:0.89 NR Moderat
ospitals; oderate
y ph : (0.89-0.91) | (0.72-0.77) | (0.77-0.80) | (0.88-0.90)
arch to
) B3:0.88 B3:0.81 B3:0.79 B3:0.89
24 April
9020 (0.87-0.90) | (0.80-0.83) | (0.78-0.81) | (0.86-0.90)
B4:0.89 B4:0.79 B4:0.74 B4:0.90
(0.88-0.91) | (0.78-0.80) | (0.72-0.76) | (0.89-0.91)
B5:0.91 B5:0.82 B5:0.85 B5:0.94
(0.90-0.92) | (0.81-0.83) | (0.84-0.86) | (0.93-0.95)
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B6:0.86
(0.83-0.88)
B7:0.89
(0.88-0.91)

B6:0.85
(0.83-0.86)
B7:0.70
(0.68-0.71)

B6:0.81
(0.80-0.82)

B6:0.85
(0.84-0.87)
B7:0.81
(0.79-0.84)

Korevaar D,
202050
The
Netherlands
(Amsterdam
); ED: 16
March to 16
April 2020

A:0.93
(0.86-0.97)
B:0.98
(0.93-0.99)

A:0.70
(0.61-0.78)
B:0.51
(0.42-0.60)

A:0.73
(0.68-0.78)
B:0.66
(0.62-0.70)

A:0.92
(0.85-0.96)
B:0.96
(0.87-0.99)

NR

Low

Krdzalic J,
202051

The
Netherlands
(Heerlen/
Sittard/
Geleen);
clinical
setting not
reported,
12 to 20
March 2020

A:0.89
(0.72-0.98)
B:0.89
(0.72-0.98)

A:0.32
(0.16-0.52)
B:0.75
(0.55-0.89)

A:0.57
(0.41-0.72)
B:0.78
(0.60-0.91)

A:0.75
(0.43-0.94)
B:0.88
(0.68-0.97)

A:NR
B:0.84(ClI
NR)

Moderate

Kuzan T,
202052
Turkey
(Istanbul);
ED; 17 to
25 March
2020

0.94
(0.86-0.98)

0.22
(0.11-0.35)

0.62
(0.58-0.66)

0.73
(0.43-0.89)

NR

Moderate

Luo N,
202057
China(Dalian
City); fever
clinic; 20
January to
9 February
2020

0.90
(0.81-0.95)

0.89
(0.78-0.95)

0.91
(0.83-0.95)

0.87
(0.78-0.93)

NR

High

Miranda
Magalhies
Santos J,
202060
Brazil (Sao
Paolo); ED;
13 to

0.83
(0.67-0.94)

0.97
(0.87-0.999)

0.97
(0.81-0.995)

0.86
(0.75-0.93)

0.92
(0.84-0.99)

Moderate
140 patients
who
underwent
CT did not
undergo RT
PCR;
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diagnostic

accuracy
reported
23 March
for 75 CTs
2020 )
continued
in 71
patients
202016
The
1:0.91
Netherlands
. (0.85-0.97)
(Nijmegan); NR NR NR NR Moderate
2:0.95
ED; 14 to
(0.91-0.99)
25 March
2020
Schulze-Ha
gen M,
202068
Germany 0.95 0.91 0.88 0.96 0.96
Moderate
(Aachen); (0.87-0.98) | (0.85-0.96) | (0.80-0.93) | (0.91-0.99) | (0.93-0.99)
hospital; 29
January to
4 February
2020
CT:0.71
(0.66-0.76)
Basicmodel
(age, mono-
te, RBC,
Song S, Cr?/ eer’[en—
202069 P )
sion,dr
China(Wuhan); Y
) 0.97 0.45 0.66 0.94 cough):0.74
hospital; 29 Moderate
(0.92-0.99) | (0.35-0.55) | (0.62-0.70) | (0.83-0.98) | (0.67-0.80)
January to 4 ]
CT+basic
February
model:0.81
2020
(0.75-0.87)
p<0.01for
CT+basic
modelvs.
basicmodel
Wen, et al., Moderate
202073 NPV appears
China(Hunan 0.93 0.53 0.92 0.57 \R to be an
Province); (0.86-0.97) | (0.27-0.79) | (0.87-0.95) | (0.35-0.77) error,
hospital; 21 calculated
January to 14 as 0.57
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February
2020
Yang, et al. A:0.91 A:0.68 A0.41 7097 A:0.79
202074 (0.79-0.97) | (0.62-0.74) | (0.36-0.46) © 9'3_'0 99) (0.86-0.73)
China B:0.89 B:0.32 B:0.24 ' ' B:0.60
B:0.92
(Nanchang); | (0.77-0.96) | (0.26-0.38) | (0.21-0.26) (0.52-0.68)
o _ ) ) (0.84-0.96) _ Moderate
hospital; 23 C:0.79 C:0.50 C:0.45 C:0.83 C:.0.78
January to 9 | (0.66-0.89) | (0.40-0.60) | (0.39-0.51) © 75_'0 89) (0.85-0.71)
February | D:1.0(0.93- D:0.24 D:0.24 .D'1 O D:0.62
2020 1.0) (0.18-0.30) | (0.23-0.25) B (0.69-0.54)
CXR: Cohort Studies of Diagnostic Accuracy for COVID-19 Diagnosis
Author, Year ]
Sample Size o
Country N Definition of )
o Eligibility SARS-CoV-2 ) N Imaging
Clinical o ) Imaging Positive
) Criteria Infection ) Reader
Setting Imaging Test
Prevalence
Study Dates
1 of 7
radiologists
performed
Cozzi A,202032 Suspected original
Italy (San COVID-19, . read, 1
) n=b3b Classified as ; )
Donato with CXR and . radiologist
i 76% positive for _
Milanese); RT-PCR and Chest X-ray with 5 years
L SARS-CoV- SARS-CoV-2
ED; 24 CXR within ) ) ) ) of
2 infection infection ,
February to 8 12 hours of experience
April 2020 admission classified CXR
report as
positive or
negative
Ippolito D, S ted
ppotto vspecte n=518 Classified as 1 radiologist
202047 SARS-CoV-2 . ,
] i ] 39% positive for with 15
ltaly (Monza); | infection, with Chest X-ray
SARS-CoV- SARS-CoV-2 years of
ED; 1 to 13| CXR and RT ) ) . . .
2 infection infection experience
March 2020 PCR
1: Radiologist
with
Kerpel A, .
n=179 A: Positive 28 years of
202048 Underwent ) .
, 58% (any opacity) experience
Israel(Tel Aviv); RT-PCR and Chest X-ray , )
SARS-CoV- B: RALE 2. Radiologist
ED; 6 to 31 CXR . ) )
2 infection score with
March 2020
40 vyears of
experience
Pakray A, Suspected n=110 o Included
Positive
202061 COVID-19 67% Chest X-ray , (but not
, (not defined) o
USA (Royal with SARS-CoV- limited to)
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1 of 3

Qak); ED; 12 radiologists
CXR and . ) .
to 28 March 2 infection with 9
RT-PCR
2020 to 15 years
of experience
Positive
(report
included
Evaluated for ) mcu. © .
Pare J,202062 infection in
COVID-19, n=43 ) )
USA (Boston); ) the differential,
with RT-PCR, 63%
ED; 20 March o Chest X-ray based on Not reported
) US within 2 SARS-CoV-
to 6 April ) ) words such
weeks, and 2 infection )
2020 as opacity,
CXR L
consolidation,
or airspace
disease)
P 0,
eyrony Suspected "
202063 n=129 Positive (lung
) COVID-19, .
France (Paris); , 62% involvement,
with Chest X-ray ) Notreported
ED; 9 March CXR and SARS-CoV- not otherwise
to 4 April 2020 2 infection described)
RT-PCR
Author, Year
Country False True
o Reference True False i .
Clinical o N Negatives Negatives
) Standard Positives (n) Positives (n)
Setting (n) (n)
Study Dates
A (Total): 363
B 010y
experience):
Cozzi A, 298
202032 1
saRs-cov—2 | C €10 A'50 A:45 A77
Italy (San experience):
RT-PCR B:34 B:37 B:66
Donato 65
] (repeat for C:16 C:8 C:1
Milanese);ED; o D (male): 243
initial D:27 D:28 D:42
24 February ] E (female):
) negative or E:23 E:7 E:35
to 8 April 2020 120
follow-up F:21 F:25 F:44
F (Feb 24 to
by phone) G:29 G:20 G:33
March 15):
105
G (March 16
to April 8):
258
Ippolito D,
SARS-CoV-2
202047 116 35 88 279
RT-PCR

Italy (Monza);
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ED; 1 to 13
March 2020
| A
ferpel A SARS-CoV-2
202048 RT-PCR A1: 90 A1:56 A1:14 A1:19
Israel(Tel Aviv); ( ‘f A2: 72 A2:55 A2:32 A2:20
repeat for
ED; 6 to 31| .. P , Average: 81 Average:56 Average:23 Average:20
initial negative)
March 2020
Pakray A,
202061
USA(Royal SARS-CoV-2
(Roya ° 148 24 16
Oak); ED; 12 RT-PCR
to 28 March
2020
Pare J,
202062
USA (Boston); | SARS-CoV-2
14 13 12
ED; 20 March RT-PCR
to 6 April 2020
SARS-CoV-2
RT-PCR
Peyrony O, , i
(including
202063
) repeat
France (Paris); L
within 48 41 39 36
ED; 9 March
hours for
to 4 initial negative
ini
April 2020 , d
in some
patients)
Author, Year ]
Risk of
Country Bias
Clinical Sensitivity Specificity PPV NPV AUROC
) and Other
Setting o
Limitations
Study Dates
A:0.89 A:0.61 A:0.88 A:0.63
(0.86-0.92) | (0.52-0.69) | (0.85-0.90) | (0.56-0.70)
. B:0.89 B:0.66 B:0.90 B:0.64
Cozzi A,
202032 (0.85-0.92) | (0.56-0.75) | (0.87-0.92) | (0.56-0.71)
italy (San C:0.89 C:0.41 C:0.80 C:0.58
Do:ato (0.80-0.95) | (0.22-0.61) | (0.75-0.85) | (0.38-0.75)
i D:0.90 D:0.61 D:0.90 D:0.60 NR High
Milanese);ED;
(0.85-0.93) | (0.48-0.72) | (0.87-0.92) | (0.50-0.69)
24 February
) E:0.88 E:0.60 E:0.84 E:0.67
to 8 April
2020 (0.81-0.93) | (0.47-0.73) | (0.79-0.88) | (0.56-0.77)
F:0.81 F:0.68 F:0.83 F:0.64
(0.73-0.87) | (0.55-0.79) | (0.78-0.88) | (0.54-0.72)
G:0.93 G:0.53 G:0.90 (G:0.62
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(0.89-0.96) | (0.40-0.66) | (0.87-0.92) | (0.50-0.73)
Aloverall):
0.57
(0.50-0.64)
B(symptom _ _ _
<Edays): A:0.89 A:0.77 A:0.76
s<bdays):
037y (0.85-0.92) | (0.70-0.82) | (0.73-0.79)
) ' B:0.93 B:0.65 B:0.80
Ippolito D, (0.24-0.52)
(0.87-0.96) | (0.62-0.87) | (0.76-0.83)
202047 C(symptom
C:0.68 C:0.85 C:0.56
ltaly (Monza); | sybdays): NR Moderate
(0.45-0.86) | (0.75-0.91) | (0.41-0.69)
ED; 1 t0 13 0.76
D:1.00 D:1.00 D:0.87
March 2020 (0.47-0.67)
(0.94-1.00) | (0.90-1.00) | (0.81-0.91)
D(age<50
E:0.82 E:0.75 E:0.70
years):0.47
(0.73-0.89) | (0.65-0.82) | (0.64-0.75)
(0.23-0.72)
E(age)50
years):0.59
(0.48-0.69)
B1:0.62
(0.53-0.72)
B2:0.51
(0.41-0.60)
B1(days
0-2):0.29
(0.14-0.44)
B2(days
A1:0.87 A1:0.25 A1:0.61 A1:0.58
0-2):0.25
Kerpel A, (0.78-0.92) | (0.16-0.37) | (0.58-0.65) | (0.42-0.72) (0.10-0.40)
202048 A2:0.69 A2:0.27 A2:0.57 A2:0.38 ' '
. B1(days
Israel (Tel Aviv); | (0.59-0.78) | (0.17-0.38) | (0.52-0.61) | (0.28-0.50) 3-5):0.71 Low
ED: 6 to 31 Average: Average: Average: Average: (0.57;0'.92)
March 2020 0.78 0.26 0.59 0.47 B2(d
ays
0.69-0.85 0.17-0.38 0.55-0.63 0.34-0.59
( ) | ( ) | ( ) | ( ) 3-5):0.56
(0.35-0.77)
B1(days
>6):0.74
(0.57-0.90)
B2(days
>6):0.70
(0.55-0.86)
Pakray A,
202061
USA (Royal 0.86 0.89 0.999 0.40 ,
NR High
Oak); (0.80-0.91) | (0.65-0.99) | (0.95-0.996) | (0.31-0.50)
ED; 12 to 28
March 2020
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High Data
discrepancies
Pare J,202062 . )
.diagnostic
USA (Boston);
0.52 0.75 0.78 0.48 accuracy
ED; 20 March NR ,
, (0.32-0.71) | (0.48-0.93) | (0.58-0.90) | (0.36-0.60) estimates
to 6 April 2020
basedondata
providedin
study
High Not
Peyrony O, ,
all patients
202063
. who
France (Paris); | 0.51 0.73 0.76 0.48
NR underwent
ED; 9 March | (0.40-0.63) | (0.59-0.85) | (0.65-0.84) | (0.41-0.55)
: RT-PCR
to 4 April
underwent
2020
CXR
CT: Studies on the Association Between Imaging Findings and
Health Outcomes in Persons With COVID-19
Author, Year
Country N . :
o Eligibility Populatioracte . ) Imaging
Clinical o o Sample Size Imaging o
) Criteria ristics Timing
Setting
Study Dates
Age (mean,
years): 62
Female: 73%
Fever: 29%
Chills: 18%
Cough: 38%
Sputum: 29%
Chon Y,202029 Rhinorrhea: 12%
o COVID-19 normea. 12% Slice thickness:
South Korea Myalgia: 26% n=281
based on e 1T mm
(Daegu); Dyspnea: 16% Hospitalized:

) SARS-CoV-2 Tube voltage o
hospital, 22 HTN: 31% n=281 Within first
RT-PCR, 120 kVp;

February to 3 o DM: 19% (100%) week of
] hospitalized, ) i tube current o
April 2020 ) o Chronic lung Intubation or ) hospitalization
with CT within ) i 60 mAs with
Added for ) disease: 6.1% mortality: )
the first week i automatic
November Cardiovascular | n=10 (3.6%)

2020 update

of hospitalization

disease: 7.6%
Absolute
lymphocyte
count (cells/
ub): 1,510
C-reactive
protein
(mg/dL): 0.2

exposure control
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LDH (U/L):
424

Colombi D,
202031
Italy(Piacenza)
; ED; 17
February to
10 March 2020

SARS-CoV-2
RT-PCR
positive,

with imaging

findings on
chest CT.

ICU admission
or death vs.
no ICU
admission or
death Age
(mean, years):
73 vs. 62
Female: 26%
vs. 24%
Smoking
(current or
former):
18% vs. 10%
cv
comorbidities:
71% vs. 39%
Pulmonary
comorbidities:
20% vs. 14%
Chronic
kidney failure:
11% vs. 2%
Diabetes:
20% vs. 11%
Fever: 99%
vs. 96%
Cough: 62%
vs. 60%
Dyspnea:
43% vs. 28%
Asthenia:
12% vs. 12%
Other:
22% vs. 18%
Time since
symptom onset:
5vs. 6
Temperature at
admission
(degrees C):
37.8 vs. 37.5
Sp02 (%):
91% vs. 94%

n=236
Hospitalized:
n=236
(100%)
ICU admission
or death:
n=108 (46%)

Reconstruction
slice thickness:
1-2 mm
Low—-dose CT
acquisition
performed

Emergency
department
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WBC count (x
109/L):
6.8 vs. 5.2
Lymphocyte
count(x109/L):
0.87 vs. 1.1
C-reactive
protein (mg/dL):
13.3 vs. 5.1

Feng 7,202040

Derivation
vs. validation
cohorts Age
(mean, years):

Derivation
vs. validation
cohorts
n=141 vs.106
Hospitalized:
n=141
(100%) vs.
106 (100%)

Slice thickness:

China(Hunan); COVID-19 44 vs. 46 Mortality: Reconstructed
VS.
hospital; 17 based on Formnale: n=1(0.7%) vs. | thickness Tmm
emale:
January to 1 SARS-CoV-2 49% vs. 49% 1(0.9%) ICU | for transverse Admission
VS. issi
February 2020 | RT-PCR and ° ° admission: scans and
.y Lymphocyte
Added for admission n=4 (2.8%) 3mm for
count(x109/L): ,
November chest CT 11 vs 11 vs. 4 (3.8%) sagital and
T ovs. 1.
2020 update c . Mechanical coronal scans
-reactive
rein(ma/L): ventilation:
rotein(m :
P g n=6 (4.3%)
17.4 vs. 16.9
vs. 5 (4.7%)
Severe
pneumonia:
n=15 (11%)
vs. 10 (9.4%)
Age (mean,
years): 63
Female: 35%
Francone M, Symptomatic:
202041 100% , }
n=130 Slice thickness:
Italy (Rome); SARS-CoV-2 Fever: 87% o
ospitalized: Reconstructed
ED; 6 to 22 RT-PCR Cough: 52% .
. n=123 (95%) | thickness Tmm Unclear
March 2020 positive, Dyspnea: 43% Mortality:
ortality:
Added for with CT | Diarrhea: 9.2% Y
n=20 (15%)
November Increased CRP:
2020 update 87%
Increased
d-dimer: 88%
Leukopenia:
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30%
Decreased
lymphocyte
count: 62%

Decreased 02
saturation:

40%
Decreased
Pa02/Fi02
ratio: 66%
Critical: 6.9%
Severe: 32%

Mild: 61%
=189
202053 n. ) Reconstruction
SARS-CoV-2 Age (mean, Hospitalized: ) _
Italy (Rome); slice thickness:
) pneumonia years): 61 n=189
hospital; 5 to T mm
(RT PCR Female: 36% (100%) o
24 March 2020 . ] ) Tube voltage Admission
Added for positive)who Sa02: 97% ICU with 120 KV: tube
\ . underwent CT | PaO2/FiO2: mechanical t 100
ovember curren
at admission 323 ventilation:
2020 update mAs
n=27 (14%)
Age(mean,
years): 57
Female: 42%
DM: 15%
HTN: 30%
Coronary
heart disease:
4% R tructi
Li K, 202054 Chronic econstruetion
) . COVID-19 ) slice thickness:
China (Tongji); obstructive n=102
_ (SARS-CoV-2 o 1.00 or 1.25mm
hospital; 31 pulmonary Hospitalized: .
January to 5 RT-PCR disease: 2% =102 Tube voltage Within 1
positive), with 120 or 120kV, week of
March 2020 o Cancer: 3% (100%) A o
CT within 1 . automatic admission
Added for ok of Current Mortality: tube current
w u u
November o smoker: 7% n=15 (15%) ,
admission modulation at

2020 update

Fever: 92%
Chills: 23%
Cough: 75%
Dyspnea: 51%
Chest pain:
7%
Fatigue: 34%
Myalgia: 24%
Respiratory

100 to 400 mA
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rate)20/minut
e: 46%
Duration from
symptom
onset (days):
11 LDH »225
U/L: 74%
D-dimer )1
ug/mL: 45%
C-reactive
protein =3
mg/L: 84%

>60 years of

Age (mean,
years): 71
Female: 34%

Reconstruction

Li Y, 202055 age, Fever: 80% ) _
) . slice thickness:
China (Tongji); | SARS-CoV-2 Cough: 45% .
) . . n=98 1.25 mm Prior to
hospital; 21 infection (RT | Dyspnea: 17% o o
. Hospitalized: Other admission or
January to 14 | PCR positive), Chest o
_ , , n=98 (100%) | parameters not within 24
February 2020 | with CT prior | tightness:9.2% ) .
o ) Mortality: reported ('no hours of
Added for to admission Fatigue and o
o . n=46 (47%) standard CT admission
November or within 24 | poor appetite:
protocol
2020 update hours of 21% o,
o . applied’)
admission Duration of
symptoms
(median,days): 7
Mechanical
ventilation or
death vs. no
mechanical
ventilation or
. death Age
Mahdjoub E, .
(median,years): n=142
202058 L
) COVID-19 73.6 vs. 61.4 | Hospitalized:
France (Paris);
, (SARS-CoV-2 Female: n=142 ,
hospital;1 to 20 Details not o
RT-PCR 20% vs. 43% (100%) , Admission
March 2020 o . provided
positive) with COPD: ICU or
Added for . .
admission CT | 15% vs. 3.3% mortality:
November
2020 uodat DM: n=20 (14%)
update
P 30% vs. 22%
HRN:
40% vs. 45%
Coronary

heart disease:
25% vs. 12%
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Cerebrovascular
disease: 20%
vs. 5.7%
Respiratory
rate
(times/minute);
22 vs. 20
Oxygen
saturation,%:
93 vs. 97

Age (median,
years): 64
Female: 39%

Pneumonia 21 comorbidity: .
Reconstruction
symptoms 38% ) _
Matos J, ) n=106 slice thickness:
(two or more | Symptomatic: .
202059 _ Hospitalized: 1.25 mm
of the following: 100%
Italy (Genoa); _ n=97 (92%) | Tube voltage:
fever, cough, Duration of .
EDI; 1 to 22 Mortality: 120 kVP o
dyspnea), symptoms at Admission
March 2020 , n=25 (24%) smart mA
SARS-CoV-2 time of CT .
Added for , Mechanical tube current
RT-PCR (median,days); 5 o ,
November i g L hocvt ventilation: modulation
ositive, an mphocyte
2020 update P - yme .y n=17 (16%) | (range 100 to
positive CT (%, median):
400 mA)
scan 18.8
C-reactive
protein (mg/L,
median): 4.94
Age (median,
Raoufi M, years): b4
202064 Female: 34% Slice thickness:
COVID-19 n=380
Iran (Tehran); Cough: 60% o 4 mm
(SARS-CoV-2 Hospitalized:
ED: 22 February Fever: 56% Tube voltage: | Emergency
RT-PCR n=154 (54%)
to 22 March " . Dyspnea: 48% . 100 kvP, tube | department
positive), with Mortality:
2020 Added DM: 23% current 50 to
CT i n=29 (7.6%)
for November Cardiovascular 100 mAs
2020 update disease:13%
HTN: 12%
Age (mean, n=572 ,
Ruch Y, o Reconstruction
years): 66 Hospitalized: ) _
202065 . slice thickness:
Hospitalized Female: 40% n=572
France T mm
for COVID-19 BMI (mean, (100%)
(Strasbourg); _ Tube voltage: o
o (SARS-CoV-2 | kg/m2): 28.9 Early severe Admission
hospital;March . X 100 to 135 kV,
PCR positive), DM: 25% disease
2020 Added for , tube current
with CT HTN: 52% (death or ICU i
November ) R maximum 2-
Chronic heart | admission in
2020 update 50 mAs

failure: 10%

the 7 days
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Chronic lung
disease: 17%
Fever: 76%
Dyspnea: 70%
Cough: 66%
Chest pain: 9%
Sp0O2 (mean):

93%
Time from )
after hospital
symptom -
admission):
onset to CT
n=206 (36%)
(mean,days):6.5
C-reactive
protein(mean,
mg/L): 88.2
Lymphocyte
count(mean,
cells/mm3):882
Lactate(mean,
mmol/L):1.0
Age (mean,
years): 54
. Female:
Sabri A,
Not reported
202066 o , n=63
Hospitalized RR >20/minute: o
Iran (Tehran); Hospitalized: ,
) and 18% Technical
hospital; 21 n=63 (100%)
SARS-CoV-2 Pulse rate i parameters o
February to 17 ) Mortality: Admission
RT-PCR »100/minute: not
March 2020 - ) n=9 (14%)
positive, with 33% reported
Added for ICU:
CT Fever )38
November n=18 (29%)
degrees C:43%
2020 update
Oxygen
saturation
(88%: 20%
Age (median, n=161
Wang X, years): 42 Hospitalized:
202072 Hospitalized Female: 45% | n=161 (100%)
China (Hubei); | with COVID-19 HTN: 13% Mortality: Slice thickness:
hospital; (SARS-CoV-2 DM: 3.7% n=15 (9.3%) Not reported
dates not RT-PCR Cardiovascular Survivors Tube voltage: Unclear
reported positive) and | disease: 2.5% | with severe 120 kV, tube
Added for at least 2 CT Fever: 84% disease: current varied
November scans Myalgia: 29% n=55 (34%)
2020 update Dry cough:48% COVID-19
Fatigue: 37% | complication:
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Dyspnea: 5.6%
Chest
tightness: 17%
Respiratory
rate (median,
per minute): 20

Lymphocyte 37 (23%)
count 1.5
109/L: 88%
D-dimer >0.5
mg/L: 27%
LDH (median,
u/L): 191
Mortality
vs. survival
Age (median,
years):
68 vs. b5
Female:
60% vs. 53%
Diagnosed Time since
with COVID-19 | symptom onset
Yuan M, (SARS-CoV-2 | (median,days):8 97
n:
202075 RT-PCR HTN: e
] o Hospitalized: i :
China(Wuhan); | positive) and 50% vs. 0% Slice thickness:
] ) n=27 (100%) Unclear
hospital; 1 to discharged DM: . 5 mm
. Mortality:
25 January with recovered | 60% vs. 0%
L n=10 (37%)
2020 symptoms or | Cardiac disease:
died in 30% vs. 0%
hospital. Fever:
60% vs. 88%
Cough:
50% vs. 65%
Myalgia:
10% vs. 12%
Dyspnea:
100% vs. 6%
Zheng Y, COVID-19 Training vs. Training vs.
202076 (SARS-CoV-2 validation validation ) )
] Slice thickness:
China(Wuhan); RT-PCR cohort Age cohort :
mm
hospital; 21 positive), (mean, years): | n=166 vs. 72 o
o o Tube voltage Admission
January to 3 admission CT, 44 vs. 45 Hospitalized:
o and current
March 2020 and minimum | Female: 38% | n=166 (100%)
) not reported
Added for hospital stay vs. 47% vs. 72 (100%)
November of 7 days Duration
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2020 update

(median,days):
3vs. 4
Fever:

80% vs. 69%
Cough:

52% vs. 43%
Fatigue:

14% vs. 12%

Chest distress:

12% vs. 10%

Cardiovascular

and cerebrova-

scular disease:

9.0% vs. 8.3%

Malignancy:
2.4% vs. 2.8%
Lymphocyte
count (x109/L):

1.10 vs. 1.34

C-reactive
protein(mg/L):

12.80 vs. 9.80
Oxygen

treatment:

31% vs. 29%

ICU,
mechanical
ventilation, or
mortality:
n=35 (21%)
vs. 10 (14%)

Author, Year

Risk of Bias
Country | ] | ] g
magin magin an
Clinical g g ging Outcome Results
) Predictors Reader Other
Setting o
Limitations
Study Dates
Intubation or
death (HR)
Model 1
Chon Y,
CT score »5:
202029 . :
CT severity Adjusted HR
South Korea
score 0 to 40 Two 7.29
(Daegu); o
o (Yang et al radiologists . (1.37-38.68)
hospital; 22 . Intubation or i )
99), 20 with 3 and 9 Pleural effusion: High
February to 3 death :
) segments years Adjusted HR
April 2020 )
scored of experience 5.67
Added for
0to?2 (1.04-30.8)
November
Model 2
2020 update o
Consolidation
with or
without
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ground glass

opacity:
Adjusted OR
1.87
(0.40-8.70)
Crazy paving
appearance:
Adjusted HR
4.27
(0.96-19.00)
Sensitivity
o 1: 0.75
1: Clinical
(0.66-0.82)
model
) 2: 0.72
2: Model with
% lun (0.63-0.80)
0
” gt ; 3: 0.75
well-aerate
(0.66-0.83)
assessed
<uall 4: 0.75
visua
Y (0.66-0.83)
and clinical .
Specificity
parameters;
threshold not 1: 0.73
reshold no
. 1: Not (0.65-0.81)
prespecified .
) applicable 2. 0.81
3: Model with
2: 2 (0.73-0.88)
. % lung L
Colombi D, radiologists 3:0.80
well-aerated ]
202031 ; with 5 and 14 (0.72-0.86)
] assessed with
Italy(Piacenza); years of o 4: 0.81
software and ] ICU admission )
ED; 17 o experience (0.73-0.88) High
clinical or death N
February 3: Software Positive
parameters; o
to 10 March to calculate CT predictive
threshold not
2020 fied parameters value
respecifie
4? M pd | with 4: Software 1: 0.70
: Model wi
o to calculate CT (0.61-0.78)
clinical
srameters parameters 2: 0.76
P ! (0.68-0.82)
well aerated
lung volume 3 0.7
ung volu
g (0.68-0.81)
9L
4 ad 4: 0.77
and adipose
. P (0.69-0.83)
tissue are ,
Negative
Y262 cm?2; .
predictive
threshold
value
not
iod 1: 0.78
re-specifie
pre=sp (0.72-0.83)
2: 0.78
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(0.73-0.83)
3: 0.80
(0.73-0.85)
4: 0.79
(0.74-0.84)
AUROC
1: 0.83
(0.78-0.88)
2: 0.86
(0.81-0.90)
3: 0.86
(0.80-0.90)
4: 0.86
(0.81-0.90)

Severe
pneumonia
(respiratory

distress

Severe
pneumonia
Derivation vs.
validation cohort

[respiratory CT severity
rate score:
Feng Z, T >30/minute], | Adjusted OR
WO
202040 , o hypoxia [oxygen 1.19 Moderate
] CT severity radiologists . . .
China(Hunan); . saturation (1.01-1.41) Risk estimate
] score 0 to 25 with »10 ,
hospital; 17 <93% resting], vs. NR for CT
based on years of ] i
January to 1 ) hypoxemia AUROQOC for severity score
extent of experience, ) o
February 2020 ] } } [arterial blood multivariate not reported
involvement 3rd radiologist ] S
Added for oxygen partial nomogram for validation
of b lobes to resolve )
November ) pressure/oxygen | (age, neutrophil cohort
disagreement )
2020 update concentration | to lymphocyte
<300 mm ratio, and CT
Hgl, critically | severity score):
ill [mechanical 0.87
ventilation, (0.77-0.96)
shock, ICU vs. 0.90
admission]) (0.81-0.98)
Mortality
Francone M, , CT score
CT severity
202041 >18 vs. (18:
score 0 to 25 .
Italy (Rome); Adjusted HR
(Pan et al)
ED: 6 to 22 based Not ted Mortalit 3.74 High
ased on ot reporte ortali i
March 2020 P Yol (110-12.77) 9
extent of
Added for ] AUROC for
involvement o
November multivariate
of 5 lobes
2020 update model: 0.76
(0.65 to 0.88)
202053 CT Two ICU with ICU with Moderate
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mechanical
ventilation
Lung volume

radiologists involvement
Italy (Rome); ) , )
) semiautomatic | with at least 223.0%:
hospital; 5 to o .
quantitative 10 year ) Sensitivity
24 March 2020 ] mechanical
lung volume experience o 0.96
Added for ) ) . ventilation
involvement with aid of (0.81-0.999)
November ) ) e
(%) semiautomatic and specificity
2020 update
system 0.96
(0.92-0.99),
AUC 0.98
(0.95-1.00)
Mortality,
among
patients with
CT within
1 week of
symptom
. onset CT total
Li K, 202054 , . Moderate
. . CT severity severity score .
China (Tongji); , Analysis
] score 0 to 25 (per unit ,
hospital; 31 Two ) restricted to
(Chang et al) . ) increase): i }
January to b based radiologists, Mortalit Adiusted OR patients with
ased on ortali ste
March 2020 with Y u CT within 1
extent of 1.54
Added for ] consensus week of
involvement (1.00-2.37)
November , symptom
in 5 lobes CT total
2020 update ] onset
severity score
>15 vs. {(15:
OR 35.00
(3.32-368.57)
(not included
in multivariate
model)
Mortality
CT it <5d
Li Y, 202055 severty ae
) . score 0 to 60 Two subgroup:
China (Tongji); L
o (Chung et radiologists CT score
hospital; 21 .
al), based on | with 8 and 3 4.5
January to 14 ) L
extent of years of Mortality sensitivity Moderate
February 2020 ] )
involvement experience; 0.83 and
Added for i e
of 5 lobes with specificity
November )
(each scored consensus 0.77; adjusted
2020 update
0 to 12) AUC 0.88
(0.79-0.98)
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6-10 days

subgroup:
CT score 27.5
sensitivity
0.88,
specificity
0.71, AUC
0.90
(0.68-0.98)
. . ICU or
Mahdjoub E, CT severity i
mortality
202058 score 0 to
) Two CT score
France (Paris); | 25, based on . i
i radiologists, >13 vs. {13:
hospital;, 1 to extent of ) ICU or )
) other details i Adjusted OR Moderate
20 March involvement mortality
not 4424
2020 Added of 5 lobes )
provided (8.61-227.36)
for November | (each scored
2020 updat 0 to 5) CT score
update (o}
P (AUC): 0.85
Matos J,
ICU or
202059 1 of 2 mortalit
i
Italy (Genoa); CT o . y.
o radiologists CT quantitative
EDI; 1 to 22 guantitative , ICU or
with 10 and i volume of Moderate
March 2020 volume of mortality .
] 15 years of disease:
Added for disease .
experience AUC 0.75 (CI
November
not reported)
2020 update
Mortality
CT severity
Raoufi M, CT severity score »12:
202064 score 0 to 25 sensitivity
I[ran (Tehran); | (Pan et al 100), ) . 0.76
1 radiologist
ED; 22 based on th (0.56-0.89)
wi
February extent of Mortality and specificity Moderate
] 10 years of
to 22 March involvement ] 0.76
experience
2020 Added of 5 lobes (0.71-0.80)
for November (each scored CT severity
2020 update 0 to b) score:
AUC: 0.80
(0.72-0.88)
Ruch Y, Early severe Early severe
202065 disease disease
France CT lung (death or ICU CT lung
(Strasbourg); involvement 2 radiologists | admission in involvement Moderate
hospital; »50% the 7 days »50%:
March 2020 after hospital | Adjusted OR
Added for admission) 2.35
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November

2020 (1.24-4.46)
update
Mortality
CT severity
score: 9.8
(non survivor)
vs. 7
(survivor),
p=0.04,;
not retained
in multivariate
model Lobes
involved:
4.9 vs. 4,
0.001;
CT severity p<,
adjusted
score 0 to 20
. . OR 7.64
Sabri A, (Jin et al 101), . )
2 radiologists (1.58-13.68)
202066 based on ] .y
with ICU admission
Iran (Tehran); extent of )
) . 5 years of CT severity
hospital; 21 involvement ) .
experience, Mortality score: 8.7 )
February to of 5 lobes High
3rd ICU (ICU) vs. 7
17 March (each scored diologist t ( cu)
radiologist to non- ,
2020 Added 0 to 4) g
resolve p=0.15;
for November Number of ] )
] disagreements not retained
2020 update lobes involved ] o
] ] in multivariate
Pericardial
) model Lobes
effusion )
involved:
4.8 vs. 4,
p=0.03;
not retained
in multivariate
model Pericar-
dial effusion:
26.6% vs.
4.2%,
p=0.03;
adjusted OR
1.14 (95% ClI
1.11 to 1.70)
Wang X, CT severity 2 physicians COVID-19 COVID-19
202072 score 0 to 15 in each complication complication
. . . . Moderate
China (Hubei); based on hospital (5 (ARDS, acute CT severity
hospital, extent of to 25 years of | kidney injury, score
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Y10 vs. <b:

liver Adjusted OR
dysfunction, 31.28
dates not ]
involvement _ acute coronary | (2.97-329.80)
reported experience), o ) )
of 5 lobes ) injury, septic CT severity
Added for with
(each scored shock, score 5-10
November consensus )
0 to 3) arrhythmia, vs. <5b:
2020 update .
secondary Adjusted OR
infection) 5.86
(1.70-20.23)
CT score
Y 24.5;
sum of
radiologic
score
(1=normal
attenuation,
2=ground
Yuan M, glass, Sensitivity:
o Two
202075 3=consolidation) o 0.96 (CI NR)
) , radiologists, o
China(Wuhan); times lung ) ) . Specificity: )
) discrepancies Mortality High
hospital; 1 to parenchyma 0.84 (Cl NR)
o resolved by
25 January distribution AUROC: 0.90
consensus
2020 score (0.87-0.93)
(1=(25%
abnormality,
2=25-50%,
3=50-75%,
4=over 75%)
for 6 lung
zones (range
0 to 72)
ICU,
mechanical
Zheng Y, CT severity ventilation,
202076 score 0 to 24 or mortality
China(Wuhan); | (Ooi et al102) | 2 radiologists cU CT severity
hospital; 21 based on with " score:
mechanical ]
January to 3 extent of 20 and 23 . Adjusted HR Moderate
i ventilation, or
March 2020 involvement years ) 1.07
] mortality
Added for of 6 lobes of experience (0.99-1.15)
November (each scored Crazy paving
2020 0 to 4) sign:
Adjusted HR
2.15
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(1.03-4.48)
Training vs.
validation
cohort
Radiological
model:
AUC 0.71
(0.63-0.89)
vs. 0.87
(0.80-0.94)
Clinical
model: AUC
0.78
(0.72-0.84)
vs. 0.81
(0.74-0.88)
Combined
model: 0.82
(0.76-0.88)
vs. 0.89
(0.82-0.96)

CXR: Studies on the Association Between Imaging Findings and Health
Outcomes in Persons With COVID-19

Author, Year

Country N . :
o Eligibility Populatioracte . ) Imaging
Clinical o o Sample Size Imaging o
] Criteria ristics Timing
Setting
Study Dates
Age (mean,
years): 68
Female: 27%
. Current
Cocconcelli E, cer: 9%
smoker:
202030 ° n=102
italy (Padua): BMI(kg/m2): 25 High-intensit
a adua); igh—intensi
v ) ! SARS-CoV-2 Duration of 9 . Y
hospital: medical care:
RT-PCR symptoms: 4 o
March to . n=31 Chest x-ray Admission
positive, pO2 at ) .
May 2020 ) o Low-intensity
with CXR admission .
Added for medical care:
(mmHg): 90
November n=71
P/F at

2020 update

admission:429
Cardiovascular
disease: 59%

Respiratory
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disease:18%

Oncologic: 13%

n=104
Kerpel A, o
Hospitalized:
202048
, Age (mean, n=104 (100%)
Israel (Tel Aviv); | SARS-CoV-2
years): 57 ICU:
ED; 6 to 31 RT-PCR Emergency
. Female: 25% n=14 (13%) Chest x-ray
March 2020 positive, ) ) department
) Symptomatic: Mortality:
Added for with CXR
Not reported n=7 (6.7%)
November )
Intubation:
2020 update
n=14 (13%)
Age (mean,
, years): 59
) Symptomatic n=416
Kim H, Female: 50% o
(fever, cough, ) Hospitalized:
202049 Symptomatic:
dyspnea, or n=416 (100%)
USA (New _ 100% Emergency
hypoxia), Intubated: Chest x-ray
York); ED; 12 SARS-CoV-2 department
SARS CoV-2 N n=32 (7.7%)
to 26 March positive: )
RT-PCR Mortality:
2020 Added . 31% (55%
test, with CXR n=20 (4.8%)
for November were not
2020 update tested)
Age (mean,
years): 65
Female: 38%
Ischemic
heart disease:
18%
Congestive
. heart failure:
Lichter Y,
9.2%
202056 )
) Transient n=120
Israel (Tel Aviv); . . o
. COVID-19 ischemic Hospitalized:
medical ward
cU: 21 (SARS-CoV-2 | attack/stroke: 120 (100%)
or ;
RT-PCR 12% Mortality: 23 Chest x-ray Admission
March to 4 o ]
positive), with DM: 28% (19%)
May 2020 ) i
CXR Smoking:11% Intubation:
Added for
HTN: 56% 14(12%)
November L hoovt
mphocyte
2020 update ymp y
count(median,
103/uL): 1.1
C-reactive

protein(media
n, mg/L):55.4
D-dimer

(median,mg/L):

0.83
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02 saturation:
95%
Sequential
organ failure

assessment
score
(median): 1
Age (mean,
years): 39
Female: 38%
Time from
n=338
) symptom onset o
Toussie D, Age 21 to 50 , Hospitalized:
(median,days):4
202070 years, SARS n=145
Current
USA (New CoV-2 (100%) Emergency
smoker: 15% ) Chest x-ray
York); ED; 10 RT-PCR BMI >31 Intubation: department
to 26 March positive, with n=28 (8.3%)
kg/m2 : 48% )
2020 CXR Mortality:
Asthma: 14%
n=10 (3.0%)
HTN: 16%
DM: 12%
HIV: 2%
Febrile: 30%
Author, Year , .
Risk of Bias
Country i )
o Imaging Imaging and
Clinical ) Outcome Results
] Predictors Reader Other
Setting o
Limitations
Study Dates
High intensit
Cocconcelli E, 9 . v
medical care o .
202030 ) . High intensity
(invasive/non ,
Italy (Padua); Two _ _ medical care
) CXR score 0 . ) invasive
hospital, radiologists o X-ray global
to 36 (0 to 3 . ventilation or
March to with »10 ) score )3 vs. Moderate
for each of high—flow i
May 2020 years of (3: Adjusted
12 lobes) ) nasal cannula
Added for experience o OR 0.40
requiring
November o (0.02-3.63)
admission to
2020 update
ICU)
Kerpel A,
) ) Poor outcome
202048 A: Radiologist
isracl (Tel Aviv): CXR RALE Poor outcome ith 28 Reader 1:
srael (Tel Aviv); Wi ears
score 0 to 48 (Icu Y AUROC 0.84
ED; 6 to 31 o of experience
(0 to 4 for | hospitalization, | _ o (0.74-0.94) | Moderate
March 2020 , . B: Radiologist
each of 12 intubation , or ) Reader 2:
Added for with 40 years
lobes) death) ) AUROC 0.77
November of experience
(0.64-0.91)
2020 update
Kim H, Graded 1 to 3 | 1 experienced Time to CXR grade High
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202049

USA (New
York); ED; 12
to 26 March
2020 Added
for November
2020 update

based on
extent

of alveolar

opacities

radiologist
with
»20 years of

experience

discharge
Intubation
Mortality

(HR [unclear
if adjusted)],
per grade
increase)
Time to
discharge:
0.61
(0.51-0.73)
Intubation:
3.69
(2.25-6.07)
Mortality:
1.45
(0.83-2.54)

Lichter Y,
202056

Israel (Tel Aviv);
medical ward
or ICU;

21 March to
4 May 2020
Added for
November
2020 update

Presence of
bilateral
infiltrates,
lobar
infiltrates,
pleural
effusion,
or hilar

congestion

Not reported

Mortality
Intubation
Intubation or
death

Mortality
Bilateral
infiltrates:
HR 2.5
(1.07-6.1)
Lobal
infiltrates:
HR 1.2
(0.2-4.3)
Pleural
effusion:
HR 1.7
(0.5-5.0)
Hilar
congestion:
HR 3.7
(1.07-10.2)
Intubation
Bilateral
infiltrates:
HR 2.5
(0.8-9.6)
Lobar
infiltrates:
HR 1.7
(0.3-6.6)
Pleural
effusion:
HR 1.8
0.4-6.1)
Hilar

High
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congestion:
HR 0.7
(0.05-4.0)
Intubation or
mortality
Bilateral
infiltrates:
HR 1.9
(0.8-4.4)
Lobar
infiltrates:
HR 1.8
(0.5-4.8)
Pleural
effusion:
HR 1.2
0.3-3.2)
Hilar
congestion:
HR 2.4
(0.55-7.0)

Toussie D,
202070

USA (New
York); ED; 10
to 26 March
2020

CXR score 0

to 12 (0 to 1
for each of
12 lobes)

Two
radiologists
with 10 and
26 years of
experience

Hospital
admission
Intubation
Prolonged

stay

Hospital
admission,
all patients,

CXR score>2
Sensitivity:
0.66
(0.58 to 0.74)
Specificity:
0.79
(0.73 to 0.85)
AUROC:
0.77
(0.72 to 0.82)
Adjusted OR:
6.2
(3.5 to 11)
Intubation,
admitted
patients, CXR
score =3
Sensitivity:
0.68
(0.48 to 0.84)
Specificity:

Moderate
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0.67
(0.57 to 0.75)
AUROC:
0.74
(0.64 to 0.84)
Adjusted OR:
4.7
(1.8 to 13)
Prolonged
stay, admitted
patients, CXR
score >3
Sensitivity:
0.52
(0.33 to 0.71)
Specificity:
0.63
(0.53 to 0.72)
AUROC:
0.62
(0.50 to 0.73)
Adjusted OR:
1.1
(0.8 to 1.5)
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