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Influencing factors of cardiopulmonary resuscitation complications in cardiac arrest survivors
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Abstract Objective To construct a LASSO-logistic regression model for the risk of complications of cardiopulmonary resuscitation
(CPR) based on clinical data and relevant parameters of external chest compression and to provide a reference for the prevention of com-
plications of cardiopulmonary resuscitation. Methods One hundred cardiac arrest survivor patients admitted to Shijiazhuang Circular
Chemical Industrial Park Hospital from April 2020 to May 2023 were selected and divided into complication and non-complication groups
according to complications. The clinical data,chest compression-related parameters of the 2 groups were compared ,and LASSO regression
was used to initially screen the influencing factors of CPR complications. Logistic regression was used to analyze the influencing factors of
CPR complications,and Nomogram was drawn to predict the risk of CPR complications. Results LASSO regression screening showed
that the coefficients of body mass index, thoracic anteroposterior diameter, rescuer education level ,and rescuer gender were compressed.
When \ was 1.786, the number of influencing factors was minimized , and the model performance was excellent. At this time, seven predic-
tive variables including rescuer identity, rescuer CPR training, application of air mattress, application of decompression pad, compression
depth, compression duration, and strict control of fluid volume were selected to achieve the best selection of influencing factors. Logistic
regression analysis showed that rescuer being a nurse , rescuer having received CPR training, application of air mattress bed , application of
decompression pad, and strict control of fluid volume were related protective factors for CPR complications, while compression depth and
compression duration were related risk factors for CPR complications (P < 0.05). The nomogram diagram of the logistic prediction model
for CPR complication risk showed that its C-index was 0.932,indicating good discrimination,and the calibration curve fitted well with the
ideal curve. The constructed prediction model had good consistency with the actual observed results. Conclusion CPR complications
included sternal fractures, lung contusions , and rib fractures. The risk closely relates to the rescuer, the rescuer’s CPR training, the appli-

cation of air mattress bed , the application of decompression pad, the depth of compression, the duration of compression, and the strict con-
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trol of fluid volume.

Keywords external chest compression; cardiopulmonary resuscitation; complication; risk prediction model
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Tab.1 Comparison of of clinical data and parameters related to external chest compressions of two groups
Hem Complication group Non-complication group J U P
(n=22) (n=78)
Age (year) 41.59 +9.83 40.37 £ 10.51 0.487 0.627
Sex [n (%) ] 0.233 0.629
Male 12(54.55) 38(48.72)
Female 10(45.45) 40(51.28)
Body mass index (kg/m”) 23.45 +0.57 23.96 +0.62 3.466 0.001
Chest circumference (cm) 85.68 + 8.35 87.09 +9.28 0.643 0.522
Chest anterior posterior diameter (cm) 24.79 + 1.68 23.96 + 1.50 2.232 0.028
Internal diseases [n (%) |
Hyperlipidemia 2(9.09) 4(5.13) 0.034 0.855
Diabetes 4(18.18) 18(23.08) 0.039 0.843
Heart disease 9(40.91) 35(44.87) 0.109 0.741
Hypertension 15 (68.18) 48(61.54) 0.325 0.569
Causes of cardiopulmonary resuscitation [n (%) ] 1.702 0.945
Explosive myocarditis 1(4.55) 3(3.85)
Acute myocardial infarction 6(27.27) 20(25.64)
Pulmonary embolism 3(13.64) 10(12.82)
Septic shock 2(9.09) 13(16.67)
Hyperthyroidism heart disease 2(9.09) 11(14.10)
Acute aortic dissection 4(18.18) 12(15.38)
Acute trauma 4(18.18) 9(11.54)
Rescuer identity [n (%) ] 6.547 0.038
Bystander 8(36.36) 10(12.82)
Nurse 9(40.91) 47(60.26)
Bystander+nurse 5(22.73) 21(26.92)
Educational level of the rescuer [n (%) 2.304 0.021
Junior high school and below 3(13.64) 2(2.56)
High school 14 (63.64) 37(47.44)
College degree or ahove 5(22.73) 39(50.00)
Sex of rescuer [n (%) | 5.325 0.021
Male 13(59.09) 25(32.05)
Female 9(40.91) 53(67.95)
Rescuers’ cardiopulmonary resuscitation training [n (%) | 6.868 0.009
No 8(36.36) 8(10.26)
Yes 14(63.64) 70(89.74)
Application of air mattress bed [n (%) ] 5.424 0.020
No 21(95.45) 56 (71.79)
Yes 1(4.55) 22(28.21)
Application of decompression pad [n (%) | 6.294 0.012
No 21(95.45) 54(69.23)
Yes 1(4.55) 24(30.77)
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(i)
Complication group Non-complication group )
flem (n=22) (n=18) X P
Compression depth (cm) 5.92+£0.54 5.43 +0.49 4.050 <0.001
Compression frequency (times/min) 112.49 + 6.68 110.95 +7.33 0.887 0.378
Compression duration (min) 23.69+7.11 18.43 +5.25 3.823 <0.001
Blood gas analysis after resuscitation
Arterial partial pressure of oxygen (mmHg) 55.86 +9.22 57.00 + 8.48 0.546 0.586
Partial arterial carbon dioxide pressure (mmHg) 3220+ 4.81 31.79+4.95 0.345 0.731
Blood lactate (mmol/L) 6.94 +1.25 7.03+1.16 0.316 0.753
pH value 7.33£0.15 7.34+0.13 0.308 0.759
Strictly control the amount of liquid [n(%)] 5.176 0.023
No 7(31.82) 8(10.26)
Yes 15(68.18) 70(89.74)
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A,LASSO regression screening process diagram; B, selection diagram of optimal parameter \.
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Fig.1 LASSO regression screening process diagram and selection diagram of optimal parameter A for influencing factors of cardiopul-
monary resuscitation complications
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Tab.2 Logistic regression analysis of factors influencing complications of cardiopulmonary resuscitation

Influence factor B SE Wald x> OR 95%CI P

The rescuer is a nurse -1.266 0.321 15.545 0.282 0.104-0.765 <0.001
The rescuer has received training on ~0.514 0.136 14.286 0.598 0.368-0.972 <0.001
cardiopulmonary resuscitation

Application of air mattress bed -0.752 0.259 8.440 0.471 0.257-0.864 <0.001
Application of decompression pad -1.140 0.394 8.373 0.320 0.136-0.752 <0.001
Compression depth 1.158 0.355 10.649 3.185 1.049-9.671 <0.001
Compression duration 1.505 0.401 14.085 4.504 1.625-12.483 <0.001

Strictly control the amount of liquid -0.672 0.213 9.963 0.511 0.288-0.905 <0.001
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