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Table 1 Patient characteristics stratified by disease severity

Stage Total A+B C D P (total) P (C vs D)
Number 49 8 (A3 Bb) 11 30
Sex (M, %) 29 (59.2%) 4 (50.0%) 4 (36.4%) 21 (30.0%) NS NS
Age 59.7 (15.4) 42.2 (16.6) 60.1 (14.1) 643 (12.2) 0.0113 NS
Complications™ 16 (35.6%) 0 4 (36.4%) 2 (44.4%) 0.0293 NS
Smoking history, yes 15 (34.1%) 2 (25.0%) 1 (9.1%) 5 (50.0%) 0.0219 0.0083
Interval from onset to first treatment NA NA NA 8 (4-13) NA NA
Risk factors® * 24 (1.8) 0.3 (0.4) 0.6 (0.6) 6 (1.2) <0.0001 <0.0001
Duration (days) of RT-PCR positivity 20.7 (7.6) 104 (5.4) 19.8 (4.7) 250 (5.7) 0.0002 NS

Data are expressed as numbers (%), mean (SD) or median (range). *: diabetes, chronic obstructive pulmonary disease, hyperten-

sion or cardiovascular disease. * *:

mg/dL, consolidation on chest CT.

: smoking history, lymphocyte count <1,200 uL, serum ferritin >400 ng/mL, serum CRP >25

A: stage A, asymptomatic carrier; B: Stage B, positive for symptoms, but no viral pneumonia on chest computed tomography

(CT); C: Stage C, viral pneumonia on CT, but no hypoxemia; D: Stage D, viral pneumonia on CT, and hypoxemia.
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Table 2 Symptoms stratified by disease severity

Stages Total A+B C D P (total) (C vs D)

Number 49 8 (A,3; B)b) 11 30

Cough 22 (44.8%) 1 (125%) 6 (54.5%) 15 (50%) NS NS
Fever 43 (87.7%) 4 (50%) 10 (90.9%) 29 (96.7%) 0.0072 NS
Nasal discharge 2 (4.1%) 0 0 2 (6.7%) NS NS
Sore throat 11 (22.4%) 2 (25.0%) 4 (36.3%) 5 (16.6%) NS NS
Headache 8 (28.6%) 1 (12.5%) 4 (36.3%) 3 (10.0%) NS NS
Arthralgia 8 (16.3%) 2 (25.0%) 1 (9.1%) 5 (16.6%) NS NS
Muscle pain 8 (16.3%) 1 (125%) 1 (9.1%) 6 (20.0%) NS NS
Malaise 17 (34.7%) 3 (37.5%) 4 (36.6%) 10 (33.3%) NS NS
Anorexia 8 (16.3%) 0 3 (27.3%) 5 (16.6%) NS NS
Abdominal pain 1 (2.0%) 0 0 1 (2.0%) NS NS
Diarrhea 11 (22.4%) 0 1 (10%) 10 (33.3%) 0.0261 NS
Shortness of breath 3 (6.1%) 0 0 3 (10.0%) NS NS
Smell disorder 4 (8.2%) (12.5%) 0 3 (10%) NS NS
Taste disorder 1 (2.0%) 0 0 1 (2.0%) NS NS

Data are expressed as numbers (%).

A: stage A, asymptomatic carrier; B: Stage B, positive for symptoms, but no viral pneumonia on chest com-

puted tomography (CT); C: Stage C, viral pneumonia on CT, but no hypoxemia; D: Stage D, viral pneumonia

on CT, and hypoxemia.

Table 3 Laboratory data on admission stratified by disease severity

Stages Total A+B C D P (total) P (Cvs D)
PaCO:z (torr) (5.5) 35.2 (6.8) 39.2 (8.1) 329 (3.7) NS NS
PaO:z (torr) 73 6 (12.8) 974 (9.3) 79.0 (14.4) 69.5 (9.0) 0.0056 NS
WBC (/uL) 5,804 (2, 568) 5,762 (2, 493) 4,927 (1,299) 6,136 (2,902) NS NS
Lymphocyte (/uL) 1,157 (511 1,637 (459 1,327 (460) 936 (349) 0.0009 0.0229
D-dimer (1/mL) 1.65 (3.8 ) 0.60 (0.0 ) 0.80 (0.28) 2.18 (4.81) 0.0001 0.0054
AST (IU/L) 39.0 (285) 26.3 (6.0) 282 (74) 46.4 (34.2) 0.0044 0.0113
ALT (IU/L) 2 (214) 271 (125) 238 (11.2) 34.9 (25.52) NS NS
CK (IU/L) 149 7 (131.8) 82.1 (27.1) 733 (437) 1934 (1485) 0.0031 0.0024
LDH (IU/L) 2702 (134.7) 159.0 (68.5) 195.2 (40.3) 3274 (1394) <0.0001 0.0005
CRP (mg/dL) 6.41) 0.09 (0.06) 0.79 (0.82) 7.16 (7.05) <0.0001 <0.0001
PCT (ng/mL) (0.09) 0.02 (0.01) 0.03 (0.01) 0.12 (0.11) <0.0001 0.0001
Ferritin (ng/mL) 685.3 (618.9) 169.3 (170.4) 291.6 (131.9) 885.5 (653.0) 0.0007 0.0044
KL-6 (U/mL) 2874 (233.3) 186.0 (42.7) 2225 (35.1) 327.1 (282.3) NS NS

Data are expressed as means (SD).

A: stage A, asymptomatic carrier; B: Stage B, positive for symptoms, but no viral pneumonia on chest computed tomog-

raphy (CT); C: Stage C, viral pneumonia on CT, but no hypoxemia; D: Stage D, viral pneumonia on CT, and hypoxemia.
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Table 4 Finding of computed tomography

Stages Total C D P
Number 41 11 30
Single ground glass opacity 3 (7.3%) 3 (27.3%) 0 NS
Multiple ground glass opacities 38 (92.7%) 8 (72.7%) 30 (100%) NS
Crazy-paving appearance 8 (19.5%) 1 (9.1%) 7 (23.3%) 0.0073
Consolidation 0 (52.6%) 1(9.1%) 27 (90%) <0.0001
Affected lung segments, mean (SD) 105 (5.5) 45 (4.1) 12.8 (4.3) <0.0001

Data are expressed as numbers (%) or means (SD).

C: Stage C, viral pneumonia on computed tomography (CT), but no hypoxemia; D: Stage D, viral

pneumonia on CT, and hypoxemia.
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Fig. 2 Assessment of COVID-19 severity and treatment
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Predictors of Severe COVID-19 Pneumonia

Kazuyoshi KURASHIMA, Takashi ISHIGURO, Naho KAGIYAMA, Keisuke KASUGA,
Yasuhiro MORIMOTO, Ryouta OZAWA, Kenji TAKANO, Taisuke ISONO,
Takashi NISHIDA, Eriko KAWATE,

Chiaki HOSODA, Youichi KOBAYASHI, Yotaro TAKAKU,

Noboru TAKAYANAGI & Tsutomu YANAGISAWA
Department of Respiratory Medicine, Saitama Cardiovascular and Respiratory Center

In patients with COVID-19, age over 50 years is also considered as an indication for antiviral drug ther-
apy, in addition to hypoxemia. At this time, it still remains unclear as to which clinical markers can be con-
sidered as being predictive of severe COVID-19 pneumonia with hypoxemia. We categorized 49 patients
with COVID-19 pneumonia into the following 4 groups by the clinical manifestations: stage A: no symp-
toms, and no viral pneumonia on chest computed tomography (CT); stage B: symptom (s) present, but no
viral pneumonia on CT ; stage C: viral pneumonia on CT, but no hypoxemia; stage D: viral pneumonia on
CT, with hypoxemia. The clinical background characteristics that were correlated with the disease severity
were the patient age, presence/absence of complications, smoking history, and presence/absence of fever
and diarrhea, but multivariate analysis identified only smoking history as being significantly predictive of
stage D disease. The lymphocyte count, serum CRP level, serum ferritin level and incidence of consolidation
on CT were significantly different between patients with stage C and stage D disease. Therefore, we pro-
pose five predictors of severe COVID-19 pneumonia, namely, smoking history, lymphocyte count =<1,200 uL,
serum ferritin =400ng/mL, serum CRP =25mg/dL, and presence of consolidation on CT. The interval (in
days) from the onset of symptom (s) to the first negative result of PCR for SARS-CoV2 was well correlated
with the number of these risk factors in each patient (p<<0.0001).
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