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Highlights:

(1) This study confirmed that the application of analgesic and sedation model in critical care

medicine in patients with severe burns combined with inhalation injury increased the day of
tracheal tube placement, hospitalization cost, the day and proportion of mechanical ventilation,
and the incidence of secondary pneumonia.

(2) This study confirmed that the abbreviated burn severity index (ABSI) score, underlying disease,
and day of midazolam use were the independent factors influencing the day of tracheal tube

placement in patients with severe burns combined with inhalation injury.
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[ Abstract] Objective To analyze the effects of analgesic and sedation model in critical
care medicine on patients with severe burns combined with inhalation injury. Methods The
study was a historical controlled study. A total of 157 patients with severe burns combined with
inhalation injury who met the inclusion criteria were admitted to the Department of Burns of Ningbo
No. 2 Hospital from January 2017 to December 2022, including 126 males and 31 females, aged 14—
87 years. Medical records of patients were collected before adopting the analgesic and sedation
model in critical care medicine from January 2017 to December 2019 (pre-intervention, 77 patients)
and after adopting the analgesic and sedation model in critical care medicine from January 2020 to
December 2022 (post-intervention, 80 patients), including the total burn area, degree of inhalation
injury, abbreviated burn severity index score, and other general information; the number of patients,
dosage, and day of using analgesic drugs (tramadol, fentanyl, and remifentanil), and the total cases
and day of analgesia; the number of patients, dosage, day of using sedative drugs (midazolam,
dexmedetomidine, lytic cocktail), and the total cases and day of sedation; the days of tracheal tube
placement, hospitalization costs, cases and day of mechanical ventilation, and incidence of
complications (secondary pneumonia and hypotension). The effects of analgesic and sedation model
in critical care medicine on the day of tracheal tube placement was analyzed using the interrupted
time series (ITS) analysis and univariate Fine-Gray competing risk model, and the independent
factors influencing the day of tracheal tube placement were screened using univariate and
multivariate Fine-Gray competing risk model. Results There were no statistically significant
differences in the total burn area and degree of inhalation injury in patients in pre-intervention and
post-intervention (P>0.05). The total sedation day and total analgesia day in patients in
post-intervention were 7.0 (2.0, 14.0) and 7.0 (4.0, 14.0) d, respectively, which were significantly
more than 3.0 (1.0, 5.0) and 4.0 (3.0, 7.0) d in patients in pre-intervention (with Z values of —2.84
and -2.91, respectively, P<0.05). Compared with those in patients in pre-intervention, the proportion
of patients and days of using midazolam and fentanyl were significantly higher (with y* values of
5.68 and 6.19, Z values of —3.67 and —2.16, respectively, P<0.05), and the proportion of patients using
tramadol was significantly higher (x’=6.57, P<0.05), while the dosage of dexmedetomidine and the
proportion of patients using lytic cocktail were significantly lower (Z=-2.17, y’=14.54, P<0.05) in
post-intervention. The day of tracheal tube placement in patients in post-intervention was 15.0 (9.0,
31.0) d, which was significantly more than 12.0 (9.0, 16.5) d in pre-intervention (Z=-2.57, P<0.05).
Compared with those in patients in pre-intervention, the hospitalization costs, the proportion of
patients and days of undergoing mechanical ventilation, and the proportion of patients with
secondary pneumonia were significantly increased (Z=-2.62, y* =8.79, Z=-3.80, x’=8.67, P<0.05) in
patients in post-intervention. ITS analysis showed that the day of tracheal tube placement in patients
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with severe burns combined with inhalation injury decreased by 0.57 d per half year in
pre-intervention (P<0.05), and the day of tracheal tube placement increased by 0.62 d per half year
in post-intervention (P<0.05). The analysis of univariate Fine-Gray competing risk model showed
that after controlling the competing risk event, the day of tracheal tube placement in patients in
pre-intervention was significantly shorter than that in post-intervention (Z=44.81, P<0.05).
Multivariate Fine-Gray competing risk model analysis showed that the ABSI score, underlying
disease, and day of using midazolam were the independent factors influencing the day of tracheal
tube placement (with risk ratios of 0.67, 0.34, and 1.93, 95% confidence intervals of 0.66-0.73, 0.16—

0.73, and 1.04 - 3.60, respectively, P<0.05). Conclusions After adopting the analgesic and
sedation model in critical care medicine in patients with severe burns and inhalation injury, the total
day of analgesia and sedation were significantly prolonged, and the day of tracheal tube placement,
day of mechanical ventilation, and hospitalization costs are increased. The proportion of mechanical
ventilation and the incidence of secondary pneumonia are also increased. The ABSI score,
underlying disease, and day of using midazolam are the independent factors influencing the day of

tracheal tube placement.
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analysis; Sedation; Inhalation injury

Interrupted time series analysis;

Root Cause
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Table 1 General information of patients with severe burns combined with inhalation injury before and after intervention
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Table 2 Comparison of use of sedative drug in patients with severe burns combined with inhalation injury before and after
intervention
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Table 3 Comparison of use of analgesic drug in patients with severe burns combined with inhalation injury before and after
intervention
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Table 4 Comparison of treatment related condition and prognosis before and after intervention in patients with severe burns

combined with inhalation injury
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Table 5 Results of interrupted time series analysis of

tracheal intubation time in patients with severe burns and

inhalation injury treated with severe analgesic and sedation

model in critical care medicine
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Figure 1 The change of tracheal intubation time in patients
with severe burns and inhalation injury before and after

intervention mode
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Table 6 Results of multivariate Fine-Gray competitive risk
model on the factors influencing tracheal intubation time in

163 patients with severe burns and inhalation injury
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