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[ Abstract] Objective To retrospectively analyze the symptoms and characteristics of nervous system damage
in severe/critically severe patients with coronavirus disease 2019 (COVID-19) in Sichuan province, with a view to
providing basic references for the prevention and treatment of COVID-19. Methods A total of 90 patients with
severe/critically severe COVID-19 were included, who were diagnosed and treated in COVID-19 designated hospital of
Sichuan province from 11 January 2020 to 20 March 2020. Clinical features, test results, treatment options and clinical
outcomes were analyzed retrospectively. Results Of 90 patients, there were 54 males and 36 females, with an average age
of (53.90£16.92) years. In addition to the classic symptoms such as fever and/or respiratory symptoms, 53 patients also
had various degrees of neurologic manifestations, including 33 cases of fatigue, 21 muscle soreness, 12 dizziness, 8
headaches, 3 mental disorders, and 1 consciousness disorders and 1 case of neck pain. Compared with the patients
without neurologic manifestations, those with neurologic manifestations took a longer time from admission to diagnosis
of COVID-19 (P<0.05), and received more antifungal treatment (P<0.05). Conclusions Neurological symptoms are not
uncommon in severe/critically severe patients with COVID-19, and it’s relatively difficult in the treatment. It should be
paid attention in order to avoid misdiagnosis.
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Table1 Neurological symptoms of severe/critical COVID-19 patients

Severe patients  Critical patients

Clinical symptoms Total (n=90)

(n=51) (n=39)
Neurological
symptoms/case (%)
Dizziness 12 (13.33) 6 (11.76) 6 (15.38)
Headache 8(8.89) 5(9.80) 3(7.69)
Psychiatric 3(3.33) 2(3.92) 1(2.56)
symptoms
Consciousness 1(1.11) 0(0) 1(2.56)
disorder
Neck pain 1(1.11) 0(0) 1(2.56)
Muscle symptoms/
case (%)
Weakness 33 (36.67) 22 (43.14) 11 (28.21)
Myalgia 21(23.33) 16 (31.37) 5(12.82)
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Table 2 Clinical features and outcomes of severe/critical COVID-19 patients with and without neurological symptoms

Patients without neurological ~ Patients with neurological

[tem Total (n=90) symptoms (n=37) symptoms (n=53) P
History/case

Circulatory system 28 13 15 0.665

Neurological disease 9 3 6 0.736

Digestive system 8 4 4 0.716

Respiratory system 7 1 6 0.240

Endocrine system 3 2 1 0.570

Blood system 1 0 1 /
Time from onset to admission/d 5.35+3.42 5.32+3.06 5.21+3.72 0.875
Time from admission to diagnosis/d 3.02+2.64 2.31+2.34 3.55+2.76 0.018
Antiviral therapy/case (%) 90 (100) 37 (100) 53 (100) /
Antibiotic treatment/case (%) 64 (71.11) 26 (70.27) 38 (71.70) 1.000
Antifungal treatment/case (%) 10 (11.11) 1(2.70) 9(16.98) 0.035
Traditional chinese medicine treatment/case (%) 70 (77.78) 25 (67.57) 45 (84.91) 0.516
Immunoglobulin treatment/case (%) 22 (24.44) 6 (16.22) 16 (30.19) 0.329
Hormone therapy/case (%) 40 (44.44) 18 (48.65) 22 (41.51) 0.704
Clinical outcome/case (%) 0.363

Cure 87 (96.67) 35(94.59) 52(98.11) 1.000

Death 3(3.33) 2 (5.41) 1(1.89) 0.570
Average length of stay/d 23.7¢114 22.4+10.5 23.9+12.0 0.836
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Table 3 Partial test results of severe/critical COVID-19 patients with and without neurological symptoms on admission

Item Total (1=90) Patienst; n\:/l;tt}(l)(r)rll.lst (n::;%ogical Patie;;l;crsl ;\igr}:l??zi(;l;)gical p
Leukocyte count/x10° L™ 6.69+4.63 6.3923.53 6.88+5.28 0.625
Neutrophil count/x10° L™ 5.07£3.02 5.05£3.23 5.09+2.90 0.949
Neutrophil ratio/% 74.11£17.22 74.41+17.99 73.90+16.84 0.891
Lymphocyte count/x10° L™ 1.2130.51 0.79+0.39 1.50+0.53 0.354
Monocyte count/x10° L™ 0.39+0.22 0.23+0.04 0.21+0.03 0.674
Hemoglobin/(g/L) 128.98+26.24 128.63+30.81 129.21£22.93 0.920
Platelet count/x10° L™ 171.85+75.24 172.42+73.91 171.47+76.84 0.954
Prothrombin time/s 13.5543.11 14.10+4.63 13.18+1.28 0.170
Partial prothrombin time/s 33.30+8.02 32.36+7.69 33.92+8.23 0.381
Alanine aminotransferase/(U/L)* 27.00 (15.00, 56.50) 33.90 (18.85, 77.50) 23.00 (15.00, 49.50) 0.223
Aspartate aminotransferase/(U/L) 42.08+35.31 45.29+38.81 39.83+32.84 0.473
Blood urea nitrogen/(mmol/L) 5.29+3.83 5.04+3.06 5.45+4.29 0.628
Blood creatinine/(umol/L)* 67.80 (53.20, 79.70) 71.00 (54.00, 79.70) 66.90 (53.13, 79.75) 0.729
Serum sodium/(mmol/L) 137.60+4.32 137.82+3.92 137.45+4.59 0.696
Serum potassium/(mmol/L) 3.89+0.54 3.99+0.57 3.82+0.51 0.142
Creatine kinase/(U/L)* 73.00 (50.00, 170.50) 67.00 (50.00, 112.00) 117.00 (50.00, 199.00) 0.898
Creatine kinase isoenzyme/(U/L)* 2.00 (11.00, 16.25) 6.75 (1.70, 15.50) 11.00 (2.88, 16.75) 0.239
Myoglobin/(g/L)* 27.45 (21.00, 59.65) 31.89 (22.67,71.24) 25.47 (21.00, 52.39) 0.291

*The data is represented by the median (IQR).
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Table 4 Partial test results of severe/critical COVID-19 patients with and without muscle symptoms on admission

Item Total (n=90) Patients without muscle symptoms (n=59) Patients with muscle symptoms (n=31) P
Leukocyte count/x10° L™ 6.69+4.63 6.76+5.03 6.55+3.79 0.839
Neutrophil count/x10° L™ 5.0743.02 4994281 5224344 0.752
Neutrophil ratio/% 74.11+17.22 73.67+16.54 74.95+18.73 0.743
Lymphocyte count/x10° L™ 1.21+0.51 1.43+0.98 0.79+0.39 0.421
Monocyte count/x10’ L™ 0.39+0.22 0.40+0.23 0.39+0.19 0.809
Hemoglobin/(g/L) 128.98+26.24 129.98+22.75 126.99+32.36 0.614
Platelet count/x10° L™ 171.85+75.24 167.39+74.19 180.63+77.80. 0.436
Prothrombin time/s 13.55+3.11 12.81+£9.14 14.34+5.78 0.601
Partial prothrombin time/s 33.30£8.02 34.55£8.33 30.71£6.74 0.382
Alanine aminotransferase/(U/L)* 27.00 (15.00, 56.50) 23.00 (14.00, 71.00) 27.00 (17.00, 54.00) 0.495
Aspartate aminotransferase/(U/L) 42.08+35.31 39.66+31.87 46.68+41.23 0.373
Blood urea nitrogen/(mmol/L) 5.29+3.83 5.30+4.11 5.26+3.26 0.960
Blood creatinine/(pmol/L)* 67.80 (53.20, 79.70) 67.20 (53.13, 80.23) 71.00 (54.00, 77.00) 0.532
Serum sodium/(mmol/L) 137.60+4.32 137.32+4.53 138.15+3.88 0.392
Serum potassium/(mmol/L) 3.89+0.54 3.81+0.49 4.06£0.59 0.652
Creatine kinase/(U/L)* 73.00 (50.00, 170.50) 74.50 (49.75, 174.75) 68.00 (53.00, 122.00) 0.269
Creatine kinase isoenzyme/(U/L)* 2.00 (11.00, 16.25) 11.00 (2.00, 16.75) 6.75 (1.73, 14.68) 0.825
Myoglobin/(g/L)* 27.45 (21.00, 59.65) 27.00 (21.00, 76.49) 29.14 (26.01, 42.45) 0.899

*The data is represented by the median (IQR).
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