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Highlights:

(1) After analysis, it was concluded that the major factors influencing blood transfusion status in
patients with extensive burns were female, combined underlying diseases, full-thickness burn
area, serum creatinine value within 24 h of admission, combined pulmonary edema, occurrence
of hemoglobin value <70 g/L, combined sepsis, conduction of continuous renal replacement
therapy, number of escharectomy or tangential excision and skin grafting surgery (hereinafter
referred to as surgery), and total surgical blood loss volume were the main factors affecting
blood transfusion in patients with extensive burns.

(2) It was proved that the area of escharectomy or tangential excision and skin graft harvesting,
duration of operation, and active wound grafts indirectly affected the patient's blood

transfusion by affecting the blood loss volume per surgery.
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[ Abstract ] Objective  To retrospect the blood transfusion status of patients with
extensive burns in multiple centers and analyze its influencing factors. Methods A retrospective
case series study was conducted. Clinical data of 455 patients with extensive burns who met the
inclusion criteria and were admitted to the burn centers of 3 hospitals from January 2016 to June
2022 were collected, including 202 patients from the First Affiliated Hospital of Nanchang
University, 179 patients from the Second Affiliated Hospital of Zhejiang University School of
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Medicine, and 74 patients from the First Affiliated Hospital of Anhui Medical University. The
following data were collected from patients during their hospitalization, including infusion of red
blood cells, plasma, and platelets during hospitalization; age, gender, body mass index, combined
underlying diseases, cause of injury, time of admission after injury, type of admission, total burn
area, full-thickness burn area, combination of inhalation injury, combination of other trauma, and
combination of pulmonary edema; the blood lactic acid, serum creatinine, total bilirubin, and
albumin values within 24 h of admission; combination of bloodstream, wound, lung, and urinary
tract infection, and combination of sepsis; the number of escharectomy or tangential excision and
skin grafting surgery (hereinafter referred to as surgery) and total surgical blood loss volume;
occurrence of hemoglobin<70 g/L, admission to intensive care unit (ICU), conduction of mechanical
ventilation and continuous renal replacement therapy (CRRT), length of hospital stay, and prognosis
were recorded. In 602 surgeries of patients within 14 days after injury, data including area of
escharectomy or tangential excision and skin graft harvesting, duration of operation, and surgical
blood loss volume per surgery, operation site, and use of tourniquet and wound graft were collected.
Data were statistically analyzed with Mann-Whitney U test, Kruskal-Wallis H test, and Spearman
correlation analysis. Combined with the results of single factor analysis and clinical significance,
multiple linear regression analysis was performed to screen the independent influencing factors of
red blood cell infusion volume and plasma infusion volume, as well as blood loss volume per
surgery. Results During the whole hospitalization period, 437 (96.0%) patients received blood
transfusion therapy, including 435 (95.6%) patients, 410 (90.1%) patients, and 73 (16.0%) patients
who received transfusion of plasma, red blood cells, and platelets, respectively. The patients were
mainly male, aged 18 to 92 years. There were statistically significant differences in the plasma
infusion volume among patients with different combination of underlying disease, combination of
inhalation injury, combination of other trauma, combination of pulmonary edema, combination of
bloodstream infection, combination of wound infection, combination of lung infection, combination
of urinary tract infection, combination of sepsis, occurrence of hemoglobin value <70 g/L, admission
to ICU, conduction of mechanical ventilation, and conduction of CRRT (with Z values of -2.06, -4.67,
-2.11,-6.13,-9.56,-4.93, -8.08, -4.78, -9.12, -6.55,-9.37, -11.46, and -7.17, respectively, P<0.05).
The total burn area, full-thickness burn area, blood lactic acid value within 24 h of admission, serum
creatinine value within 24 h of admission, albumin value within 24 h of admission, number of
surgeries, and total surgical blood loss volume were correlated with the plasma infusion volume of
patients (with r values of 0.39, 0.51, 0.14, 0.28, —=0.13, 0.47, and 0.56, respectively, P<0.05). There
were statistically significant differences in the red blood cell infusion volume among patients with
different gender, combination of inhalation injury, combination of other trauma, combination of
pulmonary edema, combination of bloodstream infection, combination of wound infection,
combination of lung infection, combination of urinary tract infection, combination of sepsis,
occurrence of hemoglobin value <70 g/L, admission to ICU, conduction of mechanical ventilation,
and conduction of CRRT (with Z values of —2.00, —4.34, —-3.10, —-4.22, —-8.24, -7.66, —-8.62, —4.75,
-7.42,-9.36, -6.12, and -8.31, —6.64, respectively, P<0.05). The age, total burn area, full-thickness
burn area, blood lactic acid value within 24 h of admission, serum creatinine value within 24 h of
admission, total bilirubin value within 24 h of admission, number of surgeries, and total surgical
blood loss volume were correlated with the red blood cell infusion volume of patients (with r values
0f 0.12, 0.22, 0.49, 0.09, 0.18, 0.13, -0.15, 0.69, and 0.77, respectively, P<0.05). Combined underlying
diseases, full-thickness burn area, combined pulmonary edema, serum creatinine value within 24 h
of admission, combined sepsis, conduction of CRRT, number of surgeries, and total surgical blood
loss volume were the independent influencing factors for plasma infusion volume during
hospitalization in patients with extensive burns (with standardized regression coefficients of 0.09,
0.16, 0.12, 0.07, 0.11, 0.15, 0.31, and 0.26, respectively, P<0.05). Female, full-thickness burn area,
serum creatinine value within 24 h of admission, combined sepsis, occurrence of hemoglobin value <
70 g/L, conduction of CRRT, and total surgical blood loss volume were the independent influencing
factors for red blood cell infusion volume during hospitalization in patients with extensive burns
(with standardized regression coefficients of 0.10, 0.12, 0.10, 0.11, 0.05, 0.19, and 0.54, respectively,
P<0.05). There were statistically significant differences in blood loss volume per surgery of patients
with different surgical site and wound graft (with Z values of —2.54 and -2.27, respectively, P<0.05).
The area of escharectomy or tangential excision and skin graft harvesting and duration of operation
were correlated with the blood loss volume per surgery of patients (with r values of 0.40 and 0.21,
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respectively, P<0.05). The area of escharectomy or tangential excision and skin graft harvesting,
duration of operation, and active wound grafts were the independent influencing factors for blood
loss volume per surgery of patients with extensive burns (with standardized regression coefficients
of 0.41, 0.16, and 0.12, respectively, P<0.05). Conclusions The major factors influencing blood
transfusion status in patients with extensive burns are female, combined underlying diseases,
full-thickness burn area, serum creatinine value within 24 h of admission, combined pulmonary
edema, occurrence of hemoglobin value <70 g/L, combined sepsis, conduction of CRRT, number of
surgery, and total surgical blood loss volume. In addition, the area of escharectomy or tangential
excision and skin graft harvesting, duration of operation, and active wound grafts indirectly affect

the patient's blood transfusion status by affecting the blood loss volume per surgery.
[ Key words ] Burns; Blood transfusion; Blood loss, surgical; Root cause analysis
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Table 1 Comparison of plasma and red blood cell transfusion volumes under different clinical data (categorical variables) in

455 patients with extensive burns
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gih 400 87.9 5495(2465,9 645) 10.00(4.00,20.88)
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Table 2 Correlation analysis of plasma and red blood cell transfusion volumes with different clinical data (continuous variables) in

455 patients with extensive burns

T H 5251 Bl M it

r {8 P i r, i P

AR (% x££ s) 46+14 -0.02 0.609 0.12 0.009

P B % TBSA,M(Q,,Q,)] 70(60,87) 0.39 <0.001 0.22 <0.001

MBI RL [ %TBSA , M(Q,,Q,) ] 33(16,55) 0.51 <0.001 0.49 <0.001

g At E [h, M(Q,,Q,) ] 5(3,11) <0.001 0.992 0.03 0.535
ABE 24 h N AR fedibr

1M1 FLAEZ (mmol/L,x + s) 4.2+2.7 0.14 0.002 0.09 0.045

I WLEF (pmol/L, % = ) 86+37 0.28 <0.001 0.18 <0.001

SRLTZE (umol/L, % = 5) 22+16 0.08 0.092 0.13 0.005

HEH(g/L,x + ) 30+8 -0.13 0.006 -0.15 0.001

FARUEL R, M(Q,,0,)] 3(1,5) 0.47 <0.001 0.69 <0.001

BFARKMAEmL,M(Q,,0,)] 2541(1217,4 859) 0.56 <0.001 0.77 <0.001
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Table 3 Results of multiple linear regression model analysis of factors affecting plasma and red blood cell infusion volumes in 455

patients with extensive burns

PRI A AR | R IACTEES G TR A LR B G T2 95% {5 X 1] 8 P1E VIF
FeEiE b 2309.89 0.09 677.42 694.50~3 357.19 2.99 0.003 1.07
T Joe 4 T
69.21 0.16 14.07 26.06~81.38 3.82  <0.001 1.89
(%TBSA)
B I K 2501.45 0.12 622.30 1 151.49~3 597.50 3.82  <0.001 1.12
e ABE 24 h I LI
I 3% e e 20.32 0.07 8.14 2.00~33.99 221 0.028 1.22
(p,mo]/l,)
G IR BEARE 2 667.40 0.11 725.83 701.87~3 554.85 2.93 0.004 1.43
1T CRRT 4500.94 0.15 958.91 2214.57~5983.69 428  <0.001 1.33
FARUEL 911.64 0.31 179.22 705.61~1 410.06 590  <0.001 3.11
BFAR L (mL) 0.77 0.26 0.16 0.47~1.08 499  <0.001 2.95
gl 4.56 0.10 1.15 2.18~6.71 3.86  <0.001 1.07
T3 e 7 1
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BFARL M (mL) 0.004 0.54 <0.001 0.003~0.004 16.78  <0.001 1.70
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Table 4 Comparison of blood loss volume per surgery
under different clinical data in 455 patients with

extensive burns

FLRFARK .
B " o Giitim
i H 52851 B M [ mL, M PAH
8
(Q,,0)]
I AR T
1268(813,
B %TBSA, 22(18,26) r=0.40  <0.001
1927)
M(Q,,0,)]
T ARBK [min, 1268(813,
120(95,176) =021 <0.001
MQ,.0,)] 1927)
FARHAL
[#1(%)]
1377(875,
PAA R 376(62.5) (
2042)
Z=-2.54 0.011
X 1 120(747,
AR+ 4R T 226(37.5)
1771)
Ak I A
[6(%) ]
1 158(857,
= 257(42.7)
2196)
7=-0.52  0.601
1344(783,
% 345(57.3)
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BT AE )
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. 1205(800,
A 494(82.1)
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Z=-227 0.023
. 1585(905,
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