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m Check for updates

Characteristics of pediatric SARS-CoV-2 infection
and potential evidence for persistent fecal viral
shedding

Yi Xu'", Xufang Li'", Bing Zhu?", Huiying Liang®**", Chunxiao Fang', Yu Gong', Qiaozhi Guo®, Xin Sun?®,
Danyang Zhao®, Jun Shen', Huayan Zhang©"*¢, Hongsheng Liu’, Huimin Xia3®4®%, Jinling Tang34=,
Kang Zhang(98919%= and Sitang Gong 4= -

'
Rl swabs 15 - Mascphanyngeal saabs

We report epidemiological and clinical investigations on ten 1 _
pediatric SARS-CoV-2 infection cases confirmed by real- s !//L,/ N/
time reverse transcription PCR assay of SARS-CoV-2 RNA. 3 ' \ &
Symptoms in these cases were nonspecific and no children 5wy LS
required respiratory support or intensive care. Chest X-rays 13/ YA
lacked definite signs of pneumonia, a defining feature of the %7 A\
infection in adult cases. Notably, eight children persistently ]
tested positive on rectal swabs even after nasopharyngeal
testing was negative, raising the possibility of fecal-oral
transmission.
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A 57 Cases
6 Cases 51 Cases
Blood positive Blood negative
I_|f|°=°-°°°1F|_\
6 Cases || O Case 12 Cases| |39 Cases
Severe Mild Severe Mild
B 28 Cases
11 Cases 17 Cases
Anal swab positive Anal swab negative
|_|_7|'°="'-°1"2|—_|ﬂ
8 Cases || 3 Cases 4 Cases | [13 Cases
Severe Mild Severe Mild
Figure 1. Results of 2019-nCoV viral RNA detection in the
blood (A) and anal swab (B). Blood or anal swab positive rep-
resents viral RNA positive in at least one test of blood or
anal swab samples from the same patient. Blood or anal
swab negative represents viral RNA negative in all tests of
blood or anal swab samples from the same patient. Severe rep-
resents that the patient is diagnosed as a severe symptom after
expert consultation while mild represents the rest of the
patients. P values are shown (chi-square test, two sides).

Emerging Microbes & Infections AT I3
2020, VOL. 9 @1' EM' Taylor & Francis
https://doi.org/10.1080/22221751.2020.1732837 SN Taylor &Francis Group

LETTER B OPEN ACCESS | ™ ek forsposis|

Detectable 2019-nCoV viral RNA in blood is a strong indicator for the further
clinical severity

Weilie Chen*, Yun Lan*, Xiaozhen Yuan*, Xilong Deng*, Yueping Li*, Xiaoli Cai, Liya Li, Ruiying He,
Yizhou Tan, Xizi Deng, Ming Gao, Guofang Tang, Lingzhai Zhao, Jinlin Wang, Qinghong Fan, Chunyan Wen,
Yuwei Tong, Yangbo Tang, Fengyu Hu, Feng Li and Xiaoping Tang

Guangzhou Eighth People’s Hospital, Guangzhou Medical University, Guangzhou, People’s Republic of China

ABSTRACT

The novel coronavirus (2019-nCoV) infection caused pneumonia. we retrospectively analyzed the virus presence in the
pharyngeal swab, blood, and the anal swab detected by real-time PCR in the clinical lab. Unexpectedly, the 2109-nCoV
RNA was readily detected in the blood (6 of 57 patients) and the anal swabs (11 of 28 patients). Importantly, all of the
6 patients with detectable viral RNA in the blood cohort progressed to severe symptom stage, indicating a strong
correlation of serum viral RNA with the disease severity (p-value =0.0001). Meanwhile, 8 of the 11 patients with annal
swab virus-positive was in severe clinical stage. However, the concentration of viral RNA in the anal swab (Ct value=
24+ 39) was higher than in the blood (Ct value =34 + 39) from patient 2, suggesting that the virus might replicate in
the digestive tract. Altogether, our results confirmed the presence of virus RNA in extra-pulmonary sites.
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Journal Pre-proof

Serological immunochromatographic approach in diagnosis with
SARS-CoV-2 infected COVID-19 patients

Yunbao Pan, Xinran Li, Gui Yang, Junli Fan , Yueting Tang ,
Jin Zhao , Xinghua Long, Shuang Guo, Ziwu Zhao, Yinjuan Liu,
Hanning Hu , Han Xue, Yirong Li

PIl: S0163-4453(20)30175-4

DOI: https://doi.org/10.1016/].jinf.2020.03.051
Reference: YJINF 4525

To appear in: Journal of Infection

Accepted date: 26 March 2020

Table 3. IgG detection concordance between whole blood and plasma samples

Table 2. Detection capability of viral IgM or IgG in real-time RT-PCR negative patients

IgM+ lgG+ IgM+ or IgG+

Disease No. of

duration  sample N, (9, 95% Cl)  No. (%, 95% Cl)  No. (%, 95% Cl)

1-7days 9  2(22.2,3.9-59.8) 4 (44.4,15.3-77.3) 4 (44.4,15.3-77.3)

8-14days 6  2(33.3,6.0-75.9) 4(66.7,24.1-94.0) 5 (83.3,36.5-99.1)

4 (5741,
>15days 7 5(71.4,30.3-94.9) 5 (71.4, 30.3-94.9)
20.2-88.2)
8 (36.4, 14 (63.6,
In total 22 13 (59.1, 36.7-78.5)
18.0-59.2) 40.8-82.0)

Serum/Plasma
In total
+ -
+ 23 0 23
Whole Blood
- 1 10 11
In total 24 10 34
Cohen’s kappa coefficient 0.93 (95% CI,0.80-1.06; P-value, <0.000)

Cl, confidence interval.

The number of positive cases were shown here in accompany with percentages and

95% Cl values. Cl, confidence interval.

IgM, 19G & 4 & 4b iz W A E
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Frequency and Distribution of Chest Radiographic Findings in COVID-19 Positive

Patients

Summary Statement

Chest x-ray abnarmalities in COVID-19 mirror those of CT, demonstrating bilateral peripheral
consolidation. Chest x-ray findings have a lower sensitivity than initial RT-PCR testing (69%

versus 91%, respectively).

Key Results

Figure 3. Chest x-ray findings in COVID-19: (A) patchy consolidations, (B) pleural effusion, (C)

perihilar distribution, and (D) peripheral distribution.

¢ |n a cohort of patients with COVID-19 infection and imaging follow-up, haseline chest
x-ray had a sensitivity of 69%, compared to 91% for initial RT-PCR.
e Chest x-ray abnormalities preceded positive RT-PCR in 6/64 (9%) patients.

¢ Common chest x-ray findings mirror those previously described for CT: bilateral,

pe ” ph era I, con SOI |dat|On d I"ld/’Ol’ grOU nd g|aSS Opa Cltl es. Figure 6. Ground glass opacities seen on computed tomography in a patient with COVID-19

B 7 H R AR AE 5 C TR,

L5 5ChE, H2kREEE
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ORIGINAL ARTICLE ®
Check for
updates

XiXu' Chengcheng Yu? - Jing Qu?- Lieguang Zhang? - Songfeng Jiang? - Deyang Huang? - Bihua Chen? -
Zhiping Zhang? « Wanhua Guan? + Zhoukun Ling? + Rui Jiang? « Tianli Hu? « Yan Ding? + Lin Lin? - Qingxin Gan?
Liangping Luo' Xiaoping Tang2 + Jinxin Liu?

Imaging and clinical features of patients with 2019 novel
coronavirus SARS-CoV-2

Received: 10 February 2020 / Accepted: 19 February 2020
{©) Springer-Verlag GmbH Germany, part of Springer Nature 2020

Abstract
Background The pneumonia caused by the 2019 novel coronavirus (SARS-CoV-2, also called 2019-nCoV) recently break out in

Wauhan, China, and was named as COVID-19. With the spread of the disease, similar cases have also been confirmed in other regions of

China. We aimed to report the imaging and clinical characteristics of these patients infected with SARS-CoV-2 in Guangzhou, China.
Methods All patients with laboratory-identitied SARS-CoV-2 infection by real-time polymerase chain reaction (PCR) were col-
lected between January 23, 2020, and February 4, 2020, in a designated hospital (Guangzhou Fighth People’s Hospital). This
analysis included 90 patients (39 men and 51 women; median age, 50 years (age range, 18-86 years). All the included SARS-CoV-

2-infected patients underwent non-contrast enhanced chest computed tomography (CT). We analyzed the clinical characteristics of

the patients, as well as the distribution charactenistics, pattem, morphalogy, and accompanying manifestations of lung lesions. In
addition, after 1-6 days (mean 3.5 days), follow-up chest CT images were evaluated to assess radiological evolution.

Findings The majority of infected patients had a history of exposure in Wuhan or to infected patients and mostly presented with
fever and cough. More than half of the patients presented bilateral, multifocal lung lesions, with peripheral distribution, and 53
(39%) patients had more than two lobes involved. Of all included patients, COVID-19 pneumonia presented with ground glass
opacities in 63 (72%), consolidation in 12 (13%), crazy paving pattern in 11 (12%), interlobular thickening in 33 (37%), adjacent
pleura thickening in 50 (56%), and linear opacities combined in 55 (61%). Pleural effusion, pericardial effusion, and lymphade-
nopathy were uncommon findings. In addition, baseline chest CT did not show any abnormalities in 21 patients (23%), but 3
patients presented bilateral ground glass opacities on the second CT after 34 days.

Conclusion SARS-CoV-2 infection can be confirmed based on the patient’s history, clinical manifestations, imaging character-
istics, and laboratory tests. Chest CT examination plays an important role in the initial diagnosis of the novel coronavirus
pneumonia. Multiple patchy ground glass opacities in bilateral multiple lobular with periphery distribution are typical chest
CT imaging features of the COVID-19 pneumonia.

Eur J Nucl Med Mol Imaging
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Fig. 2 A 49-year-old woman with history of recent travel to Wuhan,  lobes (white arrows). b After 4 days, the follow-up CT scan showed
presented with fever and cough for 8 days. a Non-contrast enhanced chest  enlarged lesions and increased density of the lesions compared with pre-
CT demonstrated multiple ground glass opacification in the both lower  vious images, indicating disease progression (red arrows)

Fig.3 A 62-year-old man with a
history of exposure to a market in
Guangzhou, presented with fever
and cough for 11 days. a, b Non-
contrast enhanced chest CT
showed multiple ground glass
opacification in the both lower
lobes and thickening of the adja-
cent pleura. The interlobular sep-
tal thickening in regions of
ground glass opacification,
representing crazy paving pattem
(red arrows)
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Performance of radiologists in differentiating COVID-19 from viral pneumonia on chest
CT

Performance of radioclogists in differentiating COVID-19 from viral pneumonia on chest CT

Summary: Radiologists had high specificity but moderate sensitivity in differentiating COVID-19 from

viral pneumonia on chest CT.
Key Results:
- Three Chinese radiologists had sensitivities of 72%, 72% and 94% and specificities of 94%, 88%
and 24% in differentiating 219 COVID-19 from 205 non-COVID-19 pneumonia.

- Four United States radiologists had sensitivities of 93%, 83%, 73% and 73% and specificities of

100%, 93%, 93% and 100%:.
- The most discriminating features for COVID-19 pneumonia included a peripheral distribution

(80% vs. 579, p<0.001), ground-glass opacity (91% wvs. 68%, p<0.001) and vascular thickening

AN B TR 2R 2 AR 3 IR 5 C T 4 5| COVID-19 5 HoAth il 4 (I BE J1 AN [

AR 7y tm e ?
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Artificial Intelligence Distinguishes COVID-19 from Community Acquired Pneumonia on Chest CT

Lin Li*"™™, Lixin Qin**, Zeguo Xu", Youbing Yin®, Xin Wang®, Bin Kong®, Junjie Bai’, Yi Lu®, Zhenghan
Fang’, Qi Song®, Kunlin Cao®, Daliang Liu*, Guisheng Wang®, Qizhong Xu®, Xisheng Fang', Shigin

Zhang", Juan Xia", Jun Xia** ﬁn ﬁﬁ*ﬁrfu h al:)% 4\ %A | E = g E{J%X
Key Results: IEBE:F%CAP Ejﬁiiﬂfﬁﬁ [:B@JZ"FE%

A deep learning method was able to identify COVID-19 on chest CT exams (area under the receiver
operating characteristic curve, 0.96).

A deep learning method to identify community acquired pneumonia on chest CT exams (area under the
receiver operating characteristic curve, 0.95).

There is overlap in the chest CT imaging findings of all viral pneumonias with other chest diseases that
encourages a multidisciplinary approach to the final diagnosis used for patient treatment.

Summary Statement:

Deep learning detects coronavirus disease 2019 (COVID-19) and distinguish it from community acquired
pneumonia and other non-pneumonic lung diseases using chest CT.
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Correlation of Chest CT and RT-PCR Testing in Coronavirus

Disease 2019 (COVID-19) in China: A Report of 1014 Cases

Tao Ai MD, PhD*, Zhenlu Yang MD, PhD*, Hongyan Hou, MD?, Chenao Zhan MD?,

Chong Chen MD?Y, Wenzhi Lv3, Qian Tao, PhD?#, Ziyong Sun MD?, Liming Xia MD, PhD?!

Performance of chest CT in diagnosing COVID-19

There were 888 patients with positive chest CT findings (< 60 years, n = 587; > 60
years, n = 301; 420 men and 468 women). With RT-PCR results as reference, the
sensitivity, specificity, accuracy of chest CT in indicating COVID-19 infection were 97%
(95% Cl 95-98%, 580/601 patients), 25% (95% CI 22-30%, 105/413 patients) and 68%

(95%Cl 65-70%, 685/1014 patients), respectively.

RIBE=FFH/(FFH+EPH)
R 5 R =B/ (L + 2 FH)
N TR F 2 #COVID-191
%i"&&}%, I 7 &
H, oz SN

M2

Key Points

1. The positive rates of RT-PCR assay and chest CT imaging in our cohort were 59%
(601/1014), and 88% (888/1014) for the diagnosis of suspected patients with
COVID-19, respectively.

2. With RT-PCR as a reference, the sensitivity of chest CT imaging for COVID-19 was
97% (580/601). In patients with negative RT-PCR results but positive chest CT scans
(n=308 patients), 48% (147/308) of patients were re-considered as highly likely cases,
with 33% (103/308) as probable cases by a comprehensive evaluation.

3. With analysis of serial RT-PCR assays and CT scans, 60% to 93% of patients had
initial positive chest CT consistent with COVID-19 before the initial positive RT-PCR
results. 42% of patients showed improvement of follow-up chest CT scans before the

RT-PCR results turning negative.

Summary Statement
Chest CT had higher sensitivity for diagnosis of COVID-19 as compared with initial
reverse-transcription polymerase chain reaction (RT-PCR) from swab samples in the

epidemic area of China.
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Time Course of Lung Changes On Chest CT During Recovery From 2019 ™Wowvel

Coronavirus (COWVID-19) Poneuinonia

Feng Pan., NWID ™ -2 Tianhe Ye. WD 12 Peng Sun. MID¥P ., Shan Guil-?, Bo Liang. W2, Tingli T.i, DI -2,
Dandan FZheng., PhID?, Jiazheng Wang., PhID?. Richard I.. Hesketh. MWID. PhID®, Lian Y ang. MWMID-2,
Chuansheng Zheng., DI, Phi>» -2,

Summary Statement

In patients recovering from COVID-19 infection, four stages of evolution on chest CT were identified:
early stage (0-4 days): progressive stage (5-8 days): peak stage (10-13 days): and absorption stage
(=14 days).

Key Results

1. In patients who recovered from COVID-19 pneumonia, initial lung findings on chest CT were
small subpleural ground glass opacities (GGO) that grew larger with crazy-paving pattern and
consolidation.

2. Lung involvement increased to consolidation up to two weeks after disease onset.

3. After two weeks, the lesions were gradually absorbed leaving extensive GGO and subpleural
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WiWWell—acerated LLumnmng omn Admiittimg Chest T to Predict Adverse Outcormee imn COWID -1 S
FPrnewurmomnia

Dawicde Colorrmilzi, VMDD, Flawio O, Bodimi, MDD vMiarcello Petrimi, VMDD Gabrisele NMaffi, DT MNicola
Mlorelli, PRADT . Gianmnluca MMilanese, NMEDZED Mario Sbkilwva, WIED, PhID2 Nicola Swver=cellati. MDD, PhilD, Prof 2

Ermanuele MMichisletti, Wi ?

Summary Statement

Visual and software-based quantification of well aerated lung parenchyma on admission chest CT

were predictors of intensive care unit (ICU) admission or death in patients with COVID-19

pneumonia. MR B4 v A B8 B sh ) & 25 1R AEALL,
— SRS GER 52 Bt 5 BT SRAIVR I 51 R 0 T 1 2
ey Results

o Patients with COVID-19 pneumonia at baseline chest CT who had ICU admission or who died
had 4 or more lobes of the lung affected compared to patients without ICU admission or death
(16% versus 6% of patients, p<.04).

» After adjustment for patient demographics and clinical parameters, visually assessed well
aerated lung parenchyma on admission on chest CT less than 73% was associated with ICU

admission or death (OR 5.4, p<.001); software methods for lung quantification showed similar

results.
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A survey of immediate psychological distress in patients with mild
Coronavirus Disease 2019 (unpublished data)

Results: A total of 269 patients with mild COVID-19 received the
guestionnaires, and 91.1% patients (median age 47 years old; 154
women) completed the questionnaires. According to the HADS-D
(O8) anrdd (PABQ scores, 28. 8% da dswes
patients, respectively, had depressive symptoms. According to the =~ ™™
HADS-A ( O8) ammd C®AD scores, 32.1% and mi | d
COVID-19 patients had anxiety symptoms. Based on the IES-R
total score 025, 50.9% of participant§ moder at e
stress symptoms. |t was found that age\XQ A e, Y1 N g
sequelaeof COVID-1 9, a duration of hospitalization 014 days
having family members killed by COVID-19 were significantly

associated with depressive symptoms. Patients who were aged

O55 vyear s, married, or wo rl9 ortheal 35%%@‘@@%&@%@ 'k Ee o
family financial burden were much more likely to have anxiety Rkt 3 e 2 P -
symptoms. Patients who were female, were married, had chronic {Exst L E eI RE, HAOw=em, NMEH
diseases, had family members killed by COVID-19 or were worried
about the family financial burden were much more likely to have
acute stress symptoms.

COVI D

Depressive
symptoms
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