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[Abstract]
disease 2019 (COVID-19). Methods A retrospective analysis was performed on the data of 71 severe COVID-19 patients

Objective To explore the relevant risk factors that affect the early treatment effect of severe coronavirus

who were admitted to Hankou Hospital, Wuhan, Hubei from Jan. to Feb. 2020 with positive in nucleic acid test of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The early vital signs, clinical manifestations, resting oxygen
saturation, blood routine, liver function, blood biochemistry, electrolyte, high-sensitivity troponin, coagulation function,
pro-brain natriuretic peptide, lung CT manifestations and sequential organ failure assessment (SOFA) at admission, as well
as treatment regimens and early treatment outcomes were collected. According to the treatment effect after 2 weeks, the
patients were divided into clinical remission group and clinical deterioration group. The differences of each index between
the two groups were compared, and the risk factors affecting the early treatment effect were analyzed. Results Forty-three
patients in the clinical remission group turned into non-severe cases after treatment. Among the 28 patients in the clinical
deterioration group, 10 died, 15 had disease progression to critically ill status, and three had no significant improvement
after treatment. The patients in both groups had a history of staying in Wuhan before the onset of the disease. The proportion
of smokers in the clinical deterioration group was significantly higher than that in the clinical remission group (75.0%
[21/28] vs 46.5% [20/43], P=0.033). Compared with the patients in the clinical remission group, the patients in the clinical
deterioration group were more likely to have different degrees of reductions in lymphocyte counts (0.80 [0.70, 0.90] X 10°/L
vs 0.70 [0.60, 0.70]X 10°/L), platelet counts (222 [174, 310]X 10°/L vs 193 [152, 232]X 10°/L) and fibrinogen level (4.22
[3.71, 4.80] g/L vs 3.81 [2.96, 4.38] g/L) (all P<<0.05). There were no significant differences in common clinical symptoms,
vital signs, resting oxygen saturation, other laboratory indicators, SOFA score, or treatment regimens between the two groups
(all P>0.05). Multivariate logistic regression analysis revealed that smoking (odds ratio [OR]=4.88, 95% confidence interval
[CT] 1.33-25.00, P=0.020), white blood cell (WBC) count <3.5X 10°/L (OR=10.00, 95% CI 1.47-100.00, P=0.008), and
lymphocyte count <0.1X 10°/L (OR=16.67, 95% CI 3.33-100.00, P<<0.001), were the independent risk factors affecting the
early treatment effect of severe COVID-19 patients. Conclusion The severe COVID-19 patients with smoking history, WBC
count <3.5X 10%/L or lymphocyte count<<0.1 X 10°/L have a higher risk of poor early treatment, and more attention should be
paid in clinical diagnosis and treatment of these patients to improve the prognosis.
[Key words] coronavirus disease 2019; severe pneumonia; treatment effect; risk factors
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*1 FHEZ COVID-19 BHE—EERb

Tab 1 General information of severe COVID-19 patients in two groups

Parameter Total N=71  Clinical remission N=43 Clinical deterioration N=28 P value
Gender n (%) 0.109
Female 36 (50.7) 18 (41.9) 18 (64.3)
Male 35(49.3) 25 (58.1) 10 (35.7)
Age (year), M (Q,, Op) 62.0 (53.5, 70.0) 62.0 (52.0, 68.0) 65.0 (57.8,77.2) 0.185
Hypertension 7 (%) 0.179
No 46 (64.8) 31(72.1) 15 (53.6)
Yes 25(35.2) 12 (27.9) 13 (46.4)
Arrhythmia n (%) 0.515
No 69 (97.2) 41 (95.3) 28 (100.0)
Yes 2(2.8) 2(4.7) 0
Diabetes 1 (%) 0.732
No 62 (87.3) 38 (88.4) 24 (85.7)
Yes 9 (12.7) 5(11.6) 4(14.3)
Coronary artery disease 7 (%) 0.376
No 66 (93.0) 41(95.3) 25(89.3)
Yes 5(7.0) 2(4.7) 3(10.7)
Smoking 7 (%) 0.033
No 30 (42.3) 23 (53.5) 7 (25.0)
Yes 41 (57.7) 20 (46.5) 21(75.0)
Time from onset to admission (d), M (Q,, O,) 10.0 (7.0, 10.0) 9.0 (7.0, 10.5) 10.0 (7.0, 10.0) 0.589

COVID-19: Coronavirus disease 2019; M (Q,, O,): Median (lower quartile, upper quartile)
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Tab 2 Clinical symptoms, vital signs and resting SpO, of severe COVID-19 patients in two groups

Parameter Total N="71 Clinical remission N=43  Clinical deterioration N=28 P value
Fever n (%) 0.075
No 5(7.0) 1(2.4) 4(14.3)
Yes 66 (93.0) 42 (97.6) 24 (85.7)
Cough 1 (%) 0.249
No 8 (11.3) 3(7.0) 5(17.9)
Yes 63 (88.7) 40 (93.0) 23 (82.1)
Shortness of breath 7 (%) 0.527
No 36 (50.7) 20 (46.5) 16 (57.1)
Yes 35(49.3) 23 (53.5) 12 (42.9)
Diarrhoea n (%) 0.644
No 67 (94.4) 41 (95.3) 26 (92.9)
Yes 4 (5.6) 2 (4.7) 2(7.1)
Headache 7 (%) 1.000
No 65 (91.5) 39 (90.7) 26 (92.9)
Yes 6(8.5) 4(9.3) 2(7.1)
Fatigue n (%) 1.000
No 42 (59.2) 25 (58.1) 17 (60.7)
Yes 29 (40.8) 18 (41.9) 11 (39.3)
Nasal discharge 7 (%) 0.152
No 69 (97.2) 43 (100.0) 26 (92.9)
Yes 2(2.8) 0 2(7.1)
Chest ache 1 (%) 0.400
No 56 (78.9) 32 (74.4) 24 (85.7)
Yes 15 (21.1) 11 (25.6) 4 (14.3)
Muscle ache 1 (%) 0.558
No 68 (95.8) 42 (97.7) 26 (92.9)
Yes 3(4.2) 1(2.3) 2(7.1)
Temperature (C), M (Q,, O,) 38.0(36.9, 38.8) 38.2(36.8,38.7) 38.0(37.0,38.9) 0.962
SpO, (%), M (Q,, Ov) 90.0 (84.0,91.0) 89.0 (83.5,91.0) 90.0 (84.8,92.0) 0.459
Heart rate (min '), M (Q,, O,) 90.0 (86.0, 98.0) 90.5 (88.0, 98.0) 90.0 (86.0, 98.8) 0.810

COVID-19: Coronavirus disease 2019; SpO,: Pulse oxygen saturation; M (Q,, O,): Median (lower quartile, upper quartile)
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Tab 3 Laboratory indices, CT characteristics and SOFA scores of severe COVID-19 patients in two groups

Parameter

Total N=71

Clinical remission N=43  Clinical deterioration N=28

P value

WBC (L', X10%), M (Q,, Ov)
Neu (Lil, X 109), M (Q,, Ov)
Lym (L', X10%), M (Q,, Ov)
Neuw/Lym M (Q,, O,)

PLT (L™, X10%), M (Q,, Ov)
TBil (umol « L™, M (Q,, Oy)
DBil (umol « L™"), M (Qy, Ov)
TP (gL "), M(Q,, Q)

ALB (g+L "), M (Q., Q)

A/G M (O, Ov)

ALT (UL "), M(Q,, Q)
CO,CP (mmol « L"), M (Q,, Q)
Creatine (umol * L™"), M (Q,, O)
BUN (mmol « LY, M (Q,, Q)
Na (mmol « L"), M (Q,, Q)

K (mmol « L™"), M (Q,, Op)

Ca (mmol * L"), M (0Q,, O,)
hs-CRP (mg * L™ "), M (Q,, O.)
PCT (pg+ L"), M (Q,, Oy)
hs-TNT (ng » L"), M (O,, Op)
ProBNP (ng * L™"), M (Q,, Q1)
Fibrinogen (g« L™ "), M (Q,, Ov)
D-dimer (mg * L"), M (Q,, Q)

Prothrombin activity (%), M (Q,, O,)

CT positive n (%)
Bilateral lungs
Single lung

SOFA score M (Q,, Ov)

6.30 (4.35, 8.30)
4.80 (3.05, 7.20)
0.70 (0.60, 0.90)
6.86 (3.82, 12.4)
210 (161, 268)
9.40 (6.75, 14.0)
3.50 (2.85, 5.10)
62.0 (58.6, 65.2)
31.6 (29.3, 34.3)
1.06 (0.90, 1.24)
26.0 (18.0, 44.0)
25.6 (23.9, 28.4)
68.0 (56.5, 79.5)
4.70 (3.64, 6.05)
142 (140, 143)
3.90 (3.60, 4.50)
2.00 (2.00, 2.20)
35.9 (19.2,43.4)
0.11 (0.05, 0.20)
1.00 (1.00, 4.29)
252 (108, 552)
4.10 (3.50, 4.62)
0.63 (0.21, 1.98)
77.4 (65.5, 84.1)

67 (94.4)
4(5.6)
2(1,3)

6.30 (4.45, 9.35)
5.10 (3.55, 7.65)
0.80 (0.70, 0.90)
7.29 (4.00, 11.7)
222 (174, 310)

9.10 (6.75, 13.7)
3.50 (2.85, 4.85)
61.1 (58.0, 64.5)
31.1(28.6, 34.5)
1.05 (0.90, 1.25)
25.0 (15.5, 51.0)
26.4 (24.6, 28.2)
69.0 (56.5, 81.0)
4.48 (3.64, 5.73)
141 (139, 143)

4.00 (3.70, 4.50)
2.00 (2.00, 2.15)
36.2 (22.3,72.9)
0.11 (0.05, 0.37)
1.00 (1.00, 2.19)
252 (109, 554)

422 (3.71, 4.80)
0.50 (0.19, 1.83)
77.9 (66.3, 86.2)

41 (95.3)
2(4.7)
2(1,3)

5.40 (3.80, 7.67)
4.25(2.40,7.15)
0.70 (0.60, 0.70)
5.22 (3.60, 16.6)
193 (152, 232)

9.55 (7.08, 14.5)
3.45(2.82, 5.20)
63.0 (59.9, 66.1)
31.9 (29.7, 34.0)
1.06 (0.92, 1.21)
27.5 (19.8, 43.0)
24.6 (23.3,28.4)
65.0 (56.8, 78.0)
5.12(3.95, 6.27)
142 (140, 144)

3.70 (3.40, 4.25)
2.10 (2.00, 2.20)
26.4 (18.3,37.2)
0.11 (0.05, 0.13)
1.00 (1.00, 5.75)
252 (102, 552)

3.81(2.96, 4.38)
0.83 (0.27, 6.72)
75.4 (64.7, 82.3)

26 (92.9)
2(7.1)
2(2,3)

0.300
0.298
0.008
0.659
0.031
0.746
0.733
0.154
0.390
0.832
0.711
0.309
0.737
0.353
0.136
0.176
0.560
0.145
0.750
0.531
0.654
0.047
0.178
0.571
0.644

0.397

COVID-19: Coronavirus disease 2019; CT: Computed tomography; SOFA: Sequential organ failure assessment; WBC: White blood
cell; Neu: Neutrophil; Lym: Lymphocyte; PLT: Platelet; TBil: Total bilirubin; DBil: Direct bilirubin; TP: Total protein; ALB: Albumin;
A/G: Albumin-globulin ratio; ALT: Alanine transaminase; CO,CP: Carbon dioxide combining power; BUN: Blood urea nitrogen; Na:
Sodium; K: Potassium; Ca: Calcium; hs-CRP: Hypersensitive C-reactive protein; PCT: Procalcitonin; hs-TNT: Hypersensitive troponin

T; ProBNP: Pro-brain natriuretic peptide; M (Q,, O.): Median (lower quartile, upper quartile)

F4 WHAEZE COVID-19 BHETHERIH
Tab 4 Treatment for severe COVID-19 patients in two groups

1 (%)
Parameter Total N=71 Clinical remission N=43  Clinical deterioration N=28 P value
Glucocorticoid therapy 0.975
No 42 (59.2) 26 (60.5) 16 (57.1)
Yes 29 (40.8) 17 (39.5) 12 (42.9)
Antiviral treatment 0.893
No 40 (56.3) 25 (58.1) 15 (53.6)
Yes 31 (43.7) 18 (41.9) 13 (46.4)
Antibiotic therapy
No 27 (38.0) 17 (39.5) 10 (35.7) 0.941
Yes 44 (62.0) 26 (60.5) 18 (64.3)
Oxygen therapy 1.000
No high-oxygen flow 5(7.0) 3(7.0) 2(7.1)
High-oxygen flow 66 (93.0) 40 (93.0) 26 (92.9)
Traditional Chinese medicine therapy 0.339
No 42 (59.2) 23 (53.5) 19 (67.9)
Yes 29 (40.8) 20 (46.5) 9 (32.1)

COVID-19: Coronavirus disease 2019
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Tab 5 Logistic regression analysis on risk fators of early treatment effect in severe COVID-19 patients

Univariate analysis

Multivariate analysis

Variable

OR (95% CI) P value OR (95% CI) P value
Age (<60 years vs =60 years) 2.53 (0.63, 10.15) 0.169
Smoking (yes vs no) 3.45(1.22, 10.00) 0.020 4.88 (1.33, 25.00) 0.020
WBC (<3.5X10°« L' vs >3.5X10°« L") 4.35 (1.04, 20.00) 0.034 10.00 (1.47, 100.00) 0.008
Lym (<0.1X10°« L "vs =0.1X10" L") 7.69 (2.44, 25.00) <0.001 16.67 (3.33, 100.00) <0.001
PLT (<<125X10°« L 'vs =125X10°« L") 7.00 (0.74, 66.28) 0.054
Fibrinogen (<2 gL 'vs =2g+L™") 0.49 (0.19, 1.29) 0.146
D-dimer (<0.5mg+L 'vs =05mg+L ") 1.57 (0.24, 1.82) 0.366

COVID-19: Coronavirus disease 2019; WBC: White blood cell; Lym: Lymphocyte; PLT: Platelet; OR: Odds ratio; CI:

Confidence interval
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