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Clinical characteristics and chest computed tomography findings of severe and critical coronavirus disease
2019 in Shanghai, China
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[Abstract] Objective To sum up the clinical characteristics and chest computed tomography (CT) findings of
severe and critical coronavirus disease 2019 (COVID-19) patients, and to explore the factors affecting the outcomes, so
as to provide experience for the clinical diagnosis and treatment of severe and critical COVID-19. Methods The data
of 25 severe and critical COVID-19 patients, who were treated in our hospital from Jan. 23, 2020 to Mar. 5, 2020, were
collected. The clinical characteristics were retrospectively analyzed, and the clinical and laboratory indexes were compared

between cured patients and uncured patients. The laboratory indicators of cured patients were further compared between the
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progressive and recovery stages. The chest CT findings of the patients were observed, and the lesion volume was quantified
to assess the evolution of lung lesions using the CT image-based intelligent pneumonia lesion quantitative analysis software.
Results There were 19 male and six female COVID-19 patients, and there were three deaths. The median age of 25 patients
was 65 (63, 75) years old, and the body mass index (BMI) was 25.60 (23.51, 28.65) kg/m’. Twenty-two patients had a clear
epidemiological history. Fever (22 cases) and cough (14 cases) were the most common first symptoms, and 18 patients had
underlying diseases. Twelve patients were cured and discharged (median hospital stay was 25.5 d), and 13 patients were not
cured, including three deaths and 10 cases with hospital stay>25 d with no remission. Compared with the uncured patients,
the cured patients had significantly lower BMI, longer time from onset to progression to severe or critical illness, and higher
CD4 " T lymphocyte counts (all P<<0.05). Multivariate logistic regression analysis showed that high CD4 " T lymphocyte
count was an independent protective factor for the cure and discharge of severe and critical COVID-19 patients (P=0.031).
Compared with those in the progressive stage, the lymphocyte count and CD4' T lymphocyte count of 12 cured patients
were significantly higher in the progression stage, and the C-reactive protein (CRP) level, erythrocyte sedimentation rate
(ESR) and procalcitonin level were significantly lower (all P<<0.01). Twenty-one patients received chest CT examination in
the progressive stage; and all of them had multiple ground-glass opacities and consolidation shadows of the multiple-lobe
lateral band and the dorsal side of bilateral lungs, 20 cases had pleural thickening, 9 cases had a small amount of bilateral
pleural effusion, and 8 cases had mediastinal lymphadenopathy. The 12 cured patients received CT examination during the
recovery period, and their lesions were all improved to different extents; some patients had irregular fiber grid shadows
and stripe shadows; and the pleural thickening and pleural effusion were reduced to different extents. The quantitative
analysis curves showed that lesion volume in the 12 cured patients obviously increased in the progressive stage and reduced
in the absorption stage, showing an inverted V shape; and lesion volume in the uncured patients (nine cases received CT
examination for two or more times) showed a rapid increase in the progressive stage. Conclusion Most severe and critical
COVID-19 patients in Shanghai are older, with higher BMI and underlying diseases. Low BMI, slow disease progression,
and high CD4 " T lymphocyte count are beneficial to the improvement of COVID-19. The main findings of chest CT include
multiple ground-glass opacities and consolidation shadows, mainly distributing in the lateral band and the dorsal side of
lungs and mostly involving the pleura. The laboratory indexes, including the lymphocyte, CRP, CD4 ™ T lymphocyte, ESR
and procalcitonin, and chest CT examination play an important role in the diagnosis, disease monitoring and prognosis
assessment of COVID-19.
[Key words] coronavirus disease 2019; severe type; critical type; clinical features; X-ray computed tomography;
T lymphocytes
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Tab 1 Comparison of clinical data between cured and uncured COVID-19 patients

Index UncuerilgSroup Cu;\efiglrzoup Statistic P value
Female/male n 3/10 3/9 Fisher exact test 1.000 0
Age (year), M (O, Op) 72.0 (63.0, 79.0) 64.5 (55.5, 69.0) Z=—1.226 0.2202
BMI (kg * m %), x*s 27.39+3.76 24.49+2.63 t=—2213 0.0371
Time from onset to progression to severe or critical 6.23+3.47 9.83+4.834 t=2.153 0.042 1

illness (d), x s

Basic diseases n 11 7 Fisher exact test 0.202 0
White blood cell (L', X 10%), M (Q,, Q) 4.89 (4.06, 6.24) 6.12 (3.67,9.03) Z=0.435 0.663 5
Neutrophil (L™, X 10%), M (Q,, O,) 4.04 (3.21, 4.66) 4.92(3.22,7.64) Z=0.599 0.549 5
Lymphocyte (L™, X 10%), M (Q,, Oy) 0.68 (0.48, 0.88) 0.64 (0.45,0.91) Z=0.000 1.000 0
CRP (mg+L "), X*s 71.291+46.19 69.28+40.32 t=—0.116 0908 8
CD4™ T lymphocyte (L™, X 10%, M (O, Ov) 129.5 (100.0, 168.0) 267.0 (240.0, 540.0) Z=2.720 0.006 5
ESR (mme[1h] "), x+£s 93.231+48.00 83.75+26.44 t=—0.604 0.5517
Procalcitonin (ng e mL ™), M (Q,, Op) 0.140 (0.070, 0.930) 0.130 (0.075,0.395) Z=—0.464 0.642 8

COVID-19: Coronavirus disease 2019; BMI: Body mass index;

M (Q,, Op): Median (lower quartile, upper quartile)

CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate;

F 2 COVID-19 2F B IMEZN S E X logistic EIA5 &R

Tab 2 Multivariate logistic regression analysis of influencing factors of cure and discharge of COVID-19 patients

Variable Regression coefficient Standard error Zvalue P value
BMI 0.289 5639 0.203 962 8 1.42 0.156
Time from onset to progression to severe or critical illness —0.158 411 5 0.144 6922 —1.09 0.274
CD4" T lymphocyte —0.009 328 6 0.004 3355 —2.15 0.031
COVID-19: Coronavirus disease 2019; BMI: Body mass index
&3 AL COVID-19 EEHRPSREP LR EREERILE
Tab 3 Comparison of laboratory examination results of cured COVID-19 patients
between progressive stage and recovery stage
n=12
Index Progressive stage Recovery stage Statistic P value
White blood cell (L', X 10%), M (O, Q) 6.12 (3.67,9.03) 4.73 (3.63, 6.45) Z=—0.628 0.5303
Neutrophil (L™, X 10%), M (Q,, Oy) 4.52(2.73,7.02) 2.90 (2.06, 4.22) Z=-—1.570 0.116 5
Lymphocyte (L', X 10%), M (Q,, Oy) 0.821+0.63 1.38+0.57 t=—3.481 0.005 1
CRP (mg L"), x*s 69.28+40.32 1.54+1.36 t=5914 0.000 1
CD4" T lymphocyte (L™, X 10°), M (Q;, O,)  298.5 (209.0, 480.0) 563.5(387.5,972.5) Z=3.059 0.002 2
ESR (mm+[1h]™"), x=£s 83.75426.44 40.67+29.32 t=4.068 0.001 9
Procalcitonin (ng * mL ™ "), M (Q,, Q) 0.130 (0.075, 0.395) 0.030 (0.020, 0.060) Z=-—2.936 0.003 3

COVID-19: Coronavirus disease 2019; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; M (Q,, Qp): Median (lower

quartile, upper quartile)
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E1 1] COVID-19 BEME CT RIAKREENTLER
Fig1 Chest CT manifestations and quantitative analysis results of a COVID-19 patient
A: Multiple consolidation and ground-glass opacity lesions were found in the lower lobe and subpleural periphery of both lungs,
involving the pleura; B, C: Quantitative analysis suggested that the percentage of lesion volume progressed from 14.07% (B) at
admission to a peak of 34.21% (C); D: Most of the lesions were absorbed at discharge, and the percentage of lesion volume was 1.66%.

COVID-19: Coronavirus disease 2019; CT: Computed tomography
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Fig2 CT quantitative analysis curves of lesion volume percentage with disease course in COVID-19 patients
A: The curves of the percentage of lesion volume with the course of disease in 12 cured COVID-19 patients; B: The curves of the
percentage of lesion volume with the course of disease in nine uncured COVID-19 patients receiving CT examination for two or more

times. COVID-19: Coronavirus disease 2019; CT: Computed tomography
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