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[Abstract] Objective To explore whether ultrasound abnormalities in the non-gravity dependent areas (area
1-2) of the lungs are associated with poor prognosis in patients with shock and on mechanical ventilation. Methods
We retrospectively analyzed the data of lung ultrasound from 181 patients with shock from Apr. 2016 to Nov. 2017.
The patients were divided into the survival group and the non-survival group according to the 28 d outcome. Single
factor and multivariate Cox regression were used to analyze the relationship between lung ultrasound score of the
overall and each area and the 28 d mortality. Kaplan-Meier curve was used to analyze the relationship between the
severity of ultrasound lesions in area 1-2 and the prognosis at 28 d. Results 169 patients were included. There were
106 males (62.7%) and 63 females (37.3%). There were 90 patients in the survivel group and 79 patients in the
non-survival group. Single factor Cox regression analysis found that adjusting the age, acute physiology and chronic
health evaluation (APACHE) [l score, lactate level, urine output per hour, application of vasoactive agent,
oxygenation index, lungs ultrasound score of area 1-6, area 1-2 and area 3-4 were associated with 28 d mortality.
Multivariate Cox regression revealed that lung ultrasound score of area 1-2 was the independent risk factor of 28 d
mortality,as well as APACHE ]| score and lactate level. The Kaplan-Meier curve found that the more severe the
lesion in area 1-2, the lower the survival rate at 28 d. Conclusion Lung ultrasound score of area 1-2 in patients with
shock and on mechanical ventilation may be a predictor of poor prognosis at 28 d.
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Fig 1 Different pattern of lung ultrasound

A: Normal (presence of lung sliding with A lines or less than 2 isolated B lines) ; B: Moderate loss of lung aeration (multiple well-defined

B lines) ; C: Severe loss of lung aeration (multiple abutting B lines) ; D: Lung consolidation (completely loss of aeration, presence of a tissue

pattern or shred sign). For a given region of interest, points were allocated according to the worst ultrasound pattern observed
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Table 1 Baseline characteristics of the study population and the comparison of survival group and non-survival group

Total

Survival group

Non-survival group

ftem (n=169 (n=90) (n=179) P
Age/yr. 57.8+18.1 54.0+19.0 62.1416.2 0.003
Sex 0.621

Male/case (%) 106 (62.7) 58 (64.4) 48 (60. 8)

Female/case (%) 63 (37.3) 32 (35.6) 31 (39.2)
Heart rate/min ! 117.5+24. 4 114.3425.1 121.24+23.2 0. 064
Mean arterial pressure/mmHg 79.6+15.6 80.4+16. 2 78.6+14.9 0. 447
APACHE || score 23.5+8.7 20.5+7.6 27.0+8.6 0. 000
Lactate/(mmol/L) , median (P;,P7;5) 3.4 (2.1,6.8) 2.7 (1.7,3.8) 4.5 (2.4,10.2) 0. 000
Urine output per hour/(mL/h), median (Py;,P75) 50.0 (20.0,90.0) 50.0 (30.0,102.5) 40.0 (5.0,70.0) 0. 009
Oxygenation index/mmHg, median (P35 ,P75) 188.0 (125.2,268.0) 197.8 (153.4,270.1) 165.2 (98.3,263.0) 0.011
Application of vasoactive agent/ case (%) 150 (88.8) 75 (83.3) 75 (94.9) 0.017
Lung ultrasound score/median (Ps5,P75)

Area 1-2 1.0 (0,4.0) 0 (0,3.3) 2.0 (0,7.0) 0.002

Area 3-4 8.0 (4.0,10.0) 6.0 (4.0,9.0) 8.0 (6.0,11.0) 0.003

Area 5-6 8.0 (6.0,10.0) 7.0 (5.0,9.0) 8.0 (6.0,10.0) 0. 004

Area 1-6 18.0 (11.0,24.0) 14.0 (9.0,20. 3) 20.0 (12.0,27.0) 0. 000
Source of department/case (%) 0.329

Emergency 69 (40.8) 33 (36.7) 36 (45.6)

Medical 26 (15.4) 12 (13.3) 14 (17.7)

Surgical 70 (41.4) 42 (46.7) 28 (35.4)

Others 4(2.4) 3 (3.3) 1(1.3)
Type of shock/case (%) 0.101

Hypovolemic 52 (30.8) 32 (35.6) 20 (25.3)

Cardiogenic 12 (7. 1) 4 (4. 4) 8 (10. 1)

Obstructive 2 (1.2) 2(2.2) 0 (0)

Distributive 103 (60. 9) 52 (57.8) 51 (64.6)
ICU length of stay/d, median (Py;,P75) 15.0 (7.0,28.0) 19.0 (10.0,38. 3) 17.0 (5.0,20.0) 0. 000
Hospital length of stay/d, median (Py;,P75) 23.0 (13.0,38.0) 31.5 (19.0,52.0) 15.0 (6.0,25.0) 0. 000
Length of mechanical ventilation/h, median (Ps5,P75) 168.0 (92.0,380.5) 192.5 (96.0,415.0) 146.0 (87.0,316.0) 0.156

1 mmHg=0. 133 kPa
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Table 2 Risk factors of 28 d mortality related to lung ultrasound before and after adjusted

Lung ultrasound Before adjusted

After adjusted”

score RR (95%CD P RR (95%CD P
Area 1-2 1.124 (1.051,1.201) 0. 001 1.093 (1.017,1.176) 0.016
Area 3-4 1.101 (1.032,1.174) 0.003 1. 081 (1.009,1.157) 0. 027
Arca 5-6 1. 131 (1.037,1.233) 0. 005 1.069 (0.975,1.173) 0.156
Area 1-6 1.052 (1.023,1.082) 0. 000 1. 040 (1.008,1.073) 0.014

% Adjustments are made according to age, APACHE [ score,lactate, urine output per hour and oxygenation index; RR: Relative risk;

CI: Confidence interval
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Table 3 Multivariate Cox regression model of 28 d mortality

Risk factor RR (95%CD P
Age 1. 005 (0. 992,1.018) 0.451
APACHE I 1. 055 (1. 027,1. 084) 0. 000
Lactate 1.103 (1. 062,1. 145) 0. 000
Urine output per hour 0.997 (0.992,1.001) 0.135
Application of vasoactive agent 0.484 (0.175.1.337) 0.162
Oxygenation index 1. 000 (0.998.1.002) 0. 896
Lung ultrasound score of area 1-2 1. 103 (1. 029,1. 183) 0. 006
Lung ultrasound score of area 3-4 1. 055 (0.978,1.139) 0.168
Lung ultrasound score of area 1-6 0.956 (0.837,1.093) 0.514

RR: Relative risk; CI: Confidence interval
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