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[ Abstract] Background Relationship between hypernatremia and prognosis in patients with craniocerebral trauma
is complex and heterogeneous, however there is few research reports about relationship between hypernatremia and short—
term prognosis in patients with craniocerebral trauma. Objective To investigate the relations of serum sodium level with

inflammatory reaction and short—term prognosis in patients with craniocerebral trauma. Methods A total of 106 patients with
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craniocerebral trauma were selected in Chizhou People” s Hospital from January 2016 to June 2019, and they were divided into
good prognosis group (with GOS score = 4, n=82) and poor prognosis group ( with GOS score<4, n=24) according to the
GOS score 6 months after discharge. General information (including age, gender, incidence of hypoxemia, body temperature
at admission, GCS score at admission, ISS score at admission, SBP at admission, DBP admission and proportion of patients
underwent decompression ) and laboratory examination results (including NLR, CRP, WBC, Hb, PLT and FIB) in patients
with different serum sodium levels, between good prognosis group and poor prognosis group; Pearson correlation analysis
was used to analyze the correlations of serum sodium level with NLR, CRP and WBC in patients with craniocerebral traumaj
multivariate Logistic regression analysis was used to analyze the influencing factors of serum sodium level and short—term
prognosis in patients with craniocerebral trauma. Results (1) Of the 106 patients, 59 cases ( 55.7% ) showed normal serum
sodium level, 15 cases ( 14.2% ) occurred mild hypernatremia, 13 cases ( 12.3% ) occurred moderate hypernatremia, and 19
cases (17.8% ) occurred severe hypernatremia. There was statistically significant difference in age, incidence of hypoxemia,
GCS score at admission, SBP at admission, NLR, CRP and WBC in patients with different serum sodium levels, respectively

(P<0.05) , while there was no statistically significant difference in gender, body temperature at admission, 1SS score at
admission, DBP at admission, proportion of patients underwent decompression, Hb, PLT or FIB in patients with different
serum sodium levels ( P>0.05) .Multivariate Logistic regression analysis results showed that, age, GCS score at admission,
NLR, CRP and WBC were influencing factors of serum sodium level in patients with craniocerebral trauma ( P<0.05) . Pearson
correlation analysis results showed that, serum sodium level was positively correlated with NLR ( 7=0.869 ) , CRP (r=0.791)
and WBC (r=0.722) in patients with craniocerebral trauma (P<0.05).(2) Age, incidence of hypoxemia, NLR, CRP,
WBC, as well as incidence of mild hypernatremia, moderate hypernatremia and severe hypernatremia in poor prognosis group
were statistically significantly higher than those in good prognosis group, while SBP at admission, GCS score at admission,
ISS score at admission and proportion of patients with normal serum sodium level in poor prognosis group were statistically
significantly lower than those in good prognosis group ( P<0.05) ; there was no statistically significant difference in gender,
body temperature at admission, DBP at admission, proportion of patients underwent decompression, Hb, PLT or FIB between
the two groups ( P>0.05) . Multivariate Logistic regression analysis results showed that, GCS score, NLR, CRP, WBC,
moderate hypernatremia and severe hypernatremia were influencing factors of short—term prognosis in patients with craniocerebral
trauma ( P<0.05) . Conclusion Risk of hypernatremia is relatively high in patients with craniocerebral trauma, GCS score at
admission, NLR, CRP and WBC are influencing factors of serum sodium level in patients with craniocerebral trauma, moreover
serum sodium level is closely correlated with the inflammatory reaction; moderate hypernatremia and severe hypernatremia are
influencing factors of short—term prognosis in patients with craniocerebral trauma.
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Table 1 Univariate analysis on influencing factors of serum sodium level in patients with craniocerebral trauma

T L S (R IMAR ABEEF AL ABERE GCS PFy  ABERS 1SS PEo - ABeif SBP
(xxs, %) (BI%&) (n(%)) ixs, C) xxs, 4) x*s, 4) f=s, mmHg)
EH 59 31.6+143 33/26 9(15.3) 36.9+13 12.17 £2.25 15.03 +3.54 132 £21
BEERAINAE 15 355+16.6 9/6 2/15 36.6+12 8.17 £2.31 16.86 +3.25 123+ 15
REERANIAE 13 37.0£163 8/5 4/13 364+ 1.0 8.17 +2.31 18.65 +3.58 119+ 16
ERERAIAE 19 444+£13.6 11/8 9/19 36.1+1.0 7.17 £2.31 20.56 + 4.87 103 £ 15
F(x*) i 3.668 0.186" 9.703 1.948 39.782 0.413 11.863
P{E 0.015 0.980 0.021 0.127 <0.01 0.744 <0.01
KT ABE DBP TEFA NLR ~ CRp WBC (x5, ~ Hb PLT (yzs, ~ FIB
(x+s5, mmHg) [(n(%) ) (x+5) (x+s, mg/l) x 10°/L) (x+s, g/l.) x 10°/L) (x+s, g/l.)
E%H 78 + 14 16 (27.1)  1228+10.65 30.14+11.25 11.52+4.65 1265+153 246742498 231135
B2 A IAE 7812 5/15 1652+9.11  33.52+£1247 13.87+523  132.6+153 252551578 2.37+1.46
FRE TR N IR 76+ 11 413 1845+ 10.54 37.58+12.08 1557+6.02  1387+149 243.58+18.57 245+1.12
L3 A I 76+ 12 6/19 23.48+9.86 43.68+1347 17.11+625 1287152 25022+17.64 2.56+1.16
F(x*) 14 0.206 0.315* 6.135 6.618 6.547 2.553 0.514 0.187
P1H 0.892 0.857 <0.01 <0.01 <0.01 0.061 0.673 0.904

T GOS= M Frlraf Bk 3¢, 1SS= Qi E AR, SBP=Ya4i/k, DBP=4F7K/%, NLR= fPhidifo S5k m gl tb(d, CRP=C i,
WBC= (4N, Hb= LI, PLT= i/ MHEL, FIB= ZF4EE A o8 x {45 1 mm Hg=0.133 kPa
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Figure 1 Scatter plots for correlations of serum sodium level with NLR, CRP and WBC in patients with craniocerebral trauma
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Table 3 Univariate analysis on influencing factors of short—term prognosis in patients with craniocerebral trauma

215 gg (}F;r% P ARSUIAE BRI ABERS GCS - ABERFISS | AW SBP Bl DBP - BUETAR
x5, %) (BI/%) (n (%) ) (zxs, C) W (z+s,50) W9 (Gxs, 4r) (+s, mmHg) (F+s, mmHg) [(n(%)]
Wn BAf4H 82 32.6+107  46/36 14 (17.1) 36714 10.28 +3.54 17.35 £ 4.25 130 26 79+ 16 25(30.5)
TGARL 24 43.9+149 1509 10 (41.7) 364+13 7.95 +2.65 14.59 + 3.64 104 + 20 74 +17 6 (25.0)
t(x*) i 4.152 0.312° 6.411° 1.119 2.985 2.884 4.549 1.209 0.270"
P 0.015 0.577 0.011 0.266 0.004 0.005 <0.01 0.229 0.603
ma G, R WG e G e e
mg/L) ’ ° i FINLAE B INAE FILAE
T BAf4H 11.46 £ 8.65 20.66 + 11.54 10.58 +5.34 135.4+15.9 247.51 +26.87 2.43+1.54 58(70.7) 8 (9.8) 5(6.1) 11 (134)
PG AR 16.87+9.65 28.98 + 10.65 22.82+4.32 1362+ 16.5 24558 +23.87 2.40+1.47 2(83)" 7(292)" 7(292)" 8(333)"
t(x*) 2472 3.303 10.285 0.223 0.317 0.085 30.511°
PAH 0.015 0.001 <0.01 0.824 0.752 0.933 <0.01

e xCEH: S5PURRIFALLE, "P<0.05
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Table 4 Multivariate Logistic regression analysis on influencing factors of

short—term prognosis in patients with craniocerebral trauma

Rt B SE Wald {8 OR (95%:CI) P
LRI 0276 0264 3.654 1318 (0786, 2211)  0.29

R4 IAE 0311 0284 0.810 1276 (0957, 1955) 0324
AR GCSTE 2203 0298 14.117 9052 (5050, 16226)  <0.01
ARSI 0389 0335 4263 1476 (0765, 2.849)  0.246
ABERESBP <0176 0411 2188 0976 (0813, 1456) 0779
NLR 1620 0281 12.874 5051 (2910, 8769) <001

CRP 1388 0351 12.108 4008 (2013, 7980)  0.021

WBC 1217 0285 10.986 3585 (2050, 6.270) <001

MK (LIEE HRHR)
RERSMmE 0567 0377 4251
PRESMIAE 1125 0374 11.256
TERAMmE 2208 0291 21.265

1763 (0.843, 3.691) 0.132
3.081 (1479, 6419) 0.003
9.100 (5.141, 16.106)  <0.01
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