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[ Abstract] Objective To evaluate the value of early serum albumin ( ALB) levels for predicting the prognosis of patients with
severe traumatic brain injury(STBI). Methods A retrospective study was of 149 postoperative STBI patients who were aged over 18
and stayed over 7 days in the Intensive Care Unit of the Affiliated Hospital of Xuzhou Medical University from September 2015 to June
2020. Based on 28-day survival, the patients were divided into survival group and death group. Data were collected of the patient’s
basic information, serum albumin levels at d 1, 3, 5 and 7, and supplementary albumin volume at d 1-3, d 4-5, d 6-7. Multivariate
logistic regression analysis was performed for independent risk factors affecting prognosis. Receiver operating characteristic ( ROC)
curve was drawn based on dynamic ALB levels and acute physiology and chronic health evaluation II ( APACHE II ) score to evaluate
the predictive value for 28-day survival. The patients were grouped based on the ALB cut-off value at the corresponding time point, and
Kaplan-Meier survival curve was used for analyzing the cumulative survival rate. Results Of 149 patients, 41 died in 28 days, with a
fatality rate of 27. 5%. With the prolonged treatment, the ALB level of the survival group showed a trend of gradual increase. The
death group showed a decrease-increase trend of ALB levels, reaching the lowest at d 3. On d 3, 5, and 7 of ICU stay, the ALB levels
in the death group were significantly lower than that in the survival group [ (35.22+0.54) vs (25.99+0.60), (36.58+0.54)
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vs (32.29+4.25), (36.70+0.49) vs (34.66+0.79) mmol/L, P<0.05 for all). Analysis of the ROC curve showed that in predict-
ing the 28-day death of patients with severe brain injury, the ALB levels at d 3 and d 5 of ICU stay had the highest value, and the area
under the ROC curve (AUC) was 0.928 and 0. 892 (both P<0.001). APACHEIl score and the ALB level at d 7 of ICU stay were
the second, and the AUC of the two were 0. 801 and 0. 616 ( P<0. 05 for both). Using the ALB of 31.2 g/L at d 3 as the critical value
for predicting 28-d death, it yielded a sensitivity of 95. 12%, a specificity of 81.48%, a positive likelihood ratio of 3. 02, and a nega-
tive likelihood ratio of 0. 07. Analysis of the Kaplan-Meier survival curve showed that, at different time points in the ICU, the 28-d
survivalrate of those above the cut-off value of ALB was significantly higher than that of those below, and the survival was longer. The
28-d survival rate was significantly higher in the patients with ALB>31.2 g/L at d 3 than that of those with ALB<31.2 g/L, and the
survival was significantly prolonged [ 28-d survival rate: 96.7% (89/92) vs 32.8% (19/57) , X* =68. 068, P<0. 001 ; survival period
(d): 26.46 (23.96,30. 11) vs 24.26 (19.93, 28.46), Z=3.423, P=0.001]. Conclusion A decrease in ALB represents a poor
prognosis for STBI patients, and the ALB level at d 3 in ICU has the highest prognostic value for those patients.

[ Key words] traumatic brain injury; serum albumin; prognosis; APACHE II
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Tablel ~ Comparison of clinical data between two groups

Ttem Survival group(n=108) Death group(n=41) X2/ 7/t P value
Age[ years, M(Q,,0Q;) ] 50(35,62) 53(46,70) 1. 086 0.073
Male[ n( %) ] 75(69.4) 31(75.6) 0. 500 0. 458
Body mass[ kg, M(Q,,0;)] 62(57,67) 62(57,65) 0.043 0. 966
GCS[ points, M(Q,,05) ] 7(6,7) 4(4,5) 7.778 0. 000
APACHET [ points, M(Q,,0;) ] 13(12,15) 18(17,20) 7.978 0. 000
Mechanical ventilation time[ d, M(Q,,0;) ] 2.00(0.00,5.00) 6.00(0.75,9.50) 2.972 0. 003
Length of ICU stay[ d, M(Q,,Q;) ] 8.50(5.00,13.75) 12.00(9.00,17.00) 3.542 0. 000
Hb(g/L, %+s) 106. 06+21. 71 98. 46+24. 84 1.833 0. 069
PLT[ x10°/L, M(Q,,0;) ] 166. 00( 113.50,211.50) 125.00(87.00,181.50) 2.323 0. 020
WBC[ x10°/L, M(Q,,0Q;) ] 13.30(9.35,16.18) 13.30(10. 55,15. 35) 0.055 0.956
Lymphocytes[ x10°/L, M(Q,,0;) ] 0.80(0.53,1.30) 0.70(0.50,1.15) 0.771 0. 441
PT[s, M(Q,,0Q;) ] 13.05(11.90,14. 48) 14.10(12. 65,15. 40) 2.691 0. 007
APTT[s, M(Q,,Q;) ] 29.20(25. 83,34.23) 34.40(28.30,42.25) 3.292 0. 001
Na* [ mmol/L, M(Q,,05) ] 141.00( 138. 35,144. 83) 142.40( 138.25,148.35) 0. 634 0.526
K* [ mmol/L, M(Q,,05)] 3.70(3.42,4.14) 3.80(3.33,4.17) 0.259 0.795
Blood glucose[ mmol/L, M(Q,,05) ] 8.60(7.13,10.10) 10.40(7.55,14.05) 2.769 0. 006
Lactate[ mmol/L, M(Q,,05) ] 1.40(1.03,2.50) 2.30(1.15,3.50) 2.257 0.024

GCS: Glasgow coma scale; APACHE Il ; acute physiology and chronic health evaluation II ; Hb: hemoglobin; PLT; platelet; WBC: white blood cell;

PT. prothrombin time; APTT: activated partial thromboplastin time.
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Table 2 Multivariate logistic regression analysis

of 28-day mortality

health evaluation Il ; ROC; receiver operating characteristic.

Factor B SE  Wald OR 95% CI P value
GCS ~2.876 1.162 6.126 0.056 0.060-0.550 0.013 2.5 Kaplan-Meier £1F# 2517
APACHE Tl  1.667 0.695 5.753 5.295 1.356-20.669 0.016 SN -
SREI=, SEIi® il
3dALB -0.998 0.391 6.493 0.369 0.171-0.794 0.011 HRAGA TCU 5 AT T A AH DL B9 1355 ALB 31
6 d ALB ~0.067 0.043 2.403 0.935 0.858-1.018 0. 121 Sl AAERE R B 4L, LIAENG 50d o BRR, 458 8
1-3d ALB  -0.154 0.067 5.286 0.857 0.751-0.978 0.021

AR ALB I FELLE A 28 d f70E R T T
health evaluation II ; ALB: albumin. ”ﬁﬁ'fﬁgﬂ ,Eiﬁgﬁﬁ&( iéj P<0.05 H lgl 3 ,%:3 4) o
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Table 3 Predictive value of ALB level and APACHE II score for 28-day death of patients

GCS: Glasgow coma scale; APACHE Il ; acute physiology and chronic

- ) Positive Negative
Factor AUC 95% CI P value  Cut-off value  Sensitivity Specificity
likelihood ratio likelihood ratio
1d ALB 0. 545 0.462-0. 627 0.368 32.4 68.29 50. 00 1.37 0.63
3 d ALB 0.928 0. 874-0. 964 0. 000 31.2 95.12 81.48 3.02 0.07
5d ALB 0. 892 0.831-0. 937 0. 000 31.5 90. 24 84.26 5.73 0.12
7 d ALB 0.616 0.533-0. 694 0.024 37.8 85.37 41.67 1.46 0.35
APACHE I 0. 801 0.728-0. 862 0. 000 17.0 63.41 88. 89 5.71 0.41
ALB: albumin; APACHE I ; acute physiology and chronic health evaluation scoring system; AUC: area under the curve.
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Figure 3 Kaplan-Meier survival curve of patients grouped by the prognostic critical value of serum albumin at different time points

ALB: albumin.
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Table 4  Survival of patients grouped by prognostic threshold of serum albumin at different time points

28 d survival Lifetime
Time ALB(g/L) n
[n(%)] X2 P value [d, M(Q,,0;)] A P value
3d >31.2 92 89(96.7) 78.511 <0.001 26.46(23.96,30.11) 3.423 0. 001
<31.2 57 19(33.3) 24.26(19.93,28. 46)
5d >31.5 95 92(96.8) 76. 848 <0.001 26.00(22.00,30.00) 4.071 0. 000
<31.5 54 17(31.5) 20.50(15.00,25.00)
7d >37.8 51 45(88.2) 10. 151 0. 001 25.84(22.51,28.91) 2. 160 0.031
<37.8 98 62(63.3) 23.45(12.73,28.05)
ALB: albumin.
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A1 e A 5 4 A0 24k e i 461 2 TS A A
RHRBERAT S R UTE 4, ALB S — 2Rl i i
ERAYT, HA i i A, e % 2 A A (8
M. TE4ERS KRR B K 2R R EY R S
STERER AL A i LA AR 45 T A TR
YERY . Ans AR ALB AR FIEH K P, /5 k4T
o FHLAE B PRSIl SR RS AAR B 3 R I, HR BRLZH 4UK
i, 7 R KRR iR I K A, 0 B R AR PILRE
STBI 355 1 8% & 1 e, AL A2 4% STBI
S MU S e A KT TR T RE 5 A 1 5 18 A
A, 2R ALB ITHFE S 0 . ARG R RE
A TR R CHE s 388 m , AL H B 6 S0P A, b T
BRREORED, /AN WARR G RE %1
A BOMFE LT, ALB mRNA 2635 %, BHAS ALB
B, BRI 1 R

H AT E NS TR H 8 A EEXT STBI B35 Bl
S A RIF ST 240 Jey B T B — I ] 1, R REh 2 W -2
M3 ALB /K ™ A A & A i T S 8
STBI HE T AE %48 5y, ELAIK 1A 28 1 IURE T 7 B3
FETRh 7 TN PR 2> B AR SR PR A B A o v
ALB 7Kt STBI A S5 835 Hl5 (9 BUMANME., A BERT
2 41IMIE ALB 7KV TG 3 25 5, A B 5 A7 T 400
ALB 7K 15 4 A i b 98 ALB 5 52383 b T
B BT -2 BRIt (R K 2 T RS T it
#OHAIET 4 3 d 175 ALB KAk, 3.5.7d i,
S} HCAETG 2, ET-4H ALB /KSF-5%5 B BARAK. ALB 1
L 20d A2 AT, IRIHAA PR R B LY 1 | X
R TR S FR 1R T W) N S R B R
ALB kS8 TR, R E ALB J5=Uff ALB 7K
AT T — IR AFTE AU D) R SZ A At T 4]
XTSRS #b T ALB Ji, HoKSEZ i BTt T
20 H T A B 3~ 4 d IR K s e A

3d AR S s+ T ALB 3% T, HIk, 30
AU 9T 17 ALB 7K ST BRI PR = I A i fid
STBI A Ji5 85 A IE 221k, R PPAG TS SR AR A

i —lat ROC fhZeo s, A ICU 3 d Il i
ALB 7KFXF 3 28 d AL T Al il A (i e K (AUC =
0.928), LA 3dIiyE ALB>31. 2 o/L 1E NIl SHEAT,
HRE R 95. 12% , ¢ 5 FE R 81. 48% , Hi#E 3 d
M7 ALB J275>31. 2 o/L ¥ R/l 2 4, 45 R
IR ALB ZH 83 28 d 72 1% R i 5 TR L
ALB 4, HAEA A BAER 5.7 d IL3E ALB /K
X T RRE S A — o AN A, {H 1d I3 ALB
IKEASRE AT T3

XFF APACHE I $F- 43, llf IR i3 FH AT AN 16
TP )" R B G EE A A T I A T RN ) O
RAE B FE RS, o (B AN 5E R M O, A5 A1)
nEEME RS, AT AT ICU E S, AR
WIS AET- 41 APACHE [ 374> 8 2 5 T A w4,
Uil APACHE I ¥F4> F1 STBI & /5 1% K W5 %
YIMISE s ROC #h R 43 Hr &6 R B, 76 Tl STBI A
J5 B 28 d JET-J5 1, APACHE 1 PF43 AR R HY 45 5
FIE (AUC=0.801)

g5 LTk AR B AT 45 1 WoR 7R LT ALB 1Tt
AT, FEL STBI BET- 35 A7 16 A T A 4
PR R IR E TS AR, L2 RIHRTT
N RRTT T G PR S AR AT, 34K
SR BRI T 2R AR R T E B RTIE M 2 oo
WFFE, B T A M SR UE R 1A 178 ALB K238 97
STBI AR J f & v i g FHARA

[ &% k]

[1] Fu YQ, Chong SL, Lee JH, et al. The impact of early hypergly-
caemia on children with traumatic brain injury [ J]. Brain Inj,
2017, 31(3) : 396-400. DOI: 10. 1080/02699052. 2016. 1264629.

[2] Moscote-Salazar LR, Rubiano AM, Alvis-Miranda HR, et al.
Severe cranioencephalic trauma: prehospital care, surgical man-

agement and multimodal monitoring [ J]. Bull Emerg Trauma,



<348 - UEBAELZINERORZGE 2021455 H 28 H 55204 455 Chin J Mult Organ Dis Elderly, Vol.20, No.5, May 28, 2021

2016,4(1) .8-23. severe brain injury[ J]. Chin J Clin, 2018, 46 (1) 72-74.
[3] LiJ, Jiang JY. Chinese Brain Trauma Data Bank: effect of hyper- DOI: 10.3969/j. issn.2095-8552.2018.01. 025.

thermia on the outcome of acute brain trauma patients[ J]. J Neuro- [9] Tagge CA, Fisher AM, Minaeva OV, et al. Concussion, micro-

trauma, 2012, 29 (1): 96 - 100. DOI. 10. 1089/neu. vascular injury, and early tauopathy in young athletes after impact

2011. 1753. brain injury and an impact concussion mouse model [ J]. Brain,
[4] Baltazar GA, Pate AJ, Panigrahi B, et al. Malnutrition as mea- 2018, 141(2) ; 422-458. DOI; 10. 1093/brain/awx350.

sured by albumin and prealbumin on admission is associated with [10] Kravchenko IV, Furalyov VA, Popov VO. Glycated albumin stim-

poor outcomes after severe traumatic brain injury[ J]. Am Surg, ulates expression of inflammatory cytokines in muscle cells[ J]. Cy-

2015,81(2) :E61-E63. tokine, 2020, 128. 154991. DOI. 10. 1016/j. cyto.
[5] Postl LK, Bogner V, van Griensven M, et al. Polymorphonuclear 2020. 154991.

(PMN) elastase in patients after severe traumatic brain injury[ J]. [11] Chen D, Bao L, Lu SQ, et al. Serum albumin and prealbumin

Eur J] Med Res, 2018, 23 (1): 44. DOI. 10. 1186/s40001-018- predict the poor outcome of traumatic brain injury[ J]. PLoS One,

0341-x. 2014, 9(3) : €93167. DOI: 10. 1371/journal. pone. 0093167.
[6] ZFHAM,Ghdknm, 2= 1. IRV 05 1% A 45 45 1 i yr vk [T ] [12] Luo HC, Fu YQ, You CY,et al. Comparison of admission serum

FE BN 2R, 2016,16(7) :656-660. DOI; 10. 3969 /j. albumin and hemoglobin as predictors of outcome in children with

issn. 1009-6604. 2016. 07. 021. moderate to severe traumatic brain injury: a retrospective study[ J J.

Li CW, Yi ZQ, Li L. Progress in the treatment of severe traumatic Medicine ( Baltimore) , 2019, 98(44) ;. €17806. DOI; 10. 1097/

brain injury[ J]. Chin J Min Inv Surg, 2016, 16(7) : 656-660. MD. 0000000000017806.

DOI: 10. 3969 /j. issn. 1009-6604. 2016. 07.021. [13] Smith SH. Using albumin and prealbumin to assess nutritional
[7] Leite HP, Rodrigues da Silva AV, de Oliveira Iglesias SB, et al. status[ J]. Nursing, 2017, 47(4) . 65-66. DOI. 10. 1097/01.

Serum albumin is an independent predictor of clinical outcomes in NURSE. 0000511805. 83334. df.

critically ill children[ J]. Pediatr Crit Care Med, 2016, 17(2) . [14] Hosseini M, Ramazani J. Evaluation of acute physiology and chronic

e50-e57. DOI: 10. 1097/PCC. 0000000000000596. health evaluationll and sequential organ failure assessment scoring
(8] ZRWEHWR, T 4550, FF I TR 1m0 25 kM Y0 2 o TR P Bk 463 17 A systems for prognostication of outcomes among Intensive Care Unit's

H AT WER AR E I L D] b DI R 25 4 243, 2018,46 (1) . patients[ J]. Saudi J Anaesth, 2016, 10(2) ; 168—173. DOI; 10.

72-74. DOI; 10.3969/j. issn. 2095-8552. 2018. 01. 025. 4103/1658-354X. 168817.

Zhu XA, Wang SQ. The protective effect of early hypothermia and

high volume hemofiltration on the brain and kidney of patients with (%%, FRAR)

Y —H— R O&ERMMEXEFIHE

(R Z A BEPIRIE)  d p [ TR e 1 AR DR B R E LR HER T 2002 Eﬁﬂd]\ﬂ@%ﬂﬁ‘?&**ﬁiu%ﬁ
IR AN AR RN 5 A B 5 o EE A AR 2R, A R, il b G R ZE B R e AR O LR F S I 90, Ak
A RS SO R T (P R AZ O ek, AR i 2 RS SR, B %IXXI%XTM,ﬁ@[il
SN R Bl 12, Ay i v 5 <l — e W2k [ G R DX B 2 S SCAR AL, AR TIKE 0 9% T8 HOR By, JF I 36 01 2%
WG —ff — [ W2k [ GERI L DX H) 8 410 JUE 8 AR 2 B A 2 R BR A

To medical academic institutions of all countries along the Belt and Road

The Chinese Journal of Multiple Organ Diseases in the Elderly ( Zhonghua Laonian Duogiguan Jibing Zazhi) is founded in 2002 by
Shiwen Wang, Member of Chinese Academy of Engineering, a renowned geriatric cardiologist in China. The journal is published
monthly by the Institute of Geriatric Cardiology (IGC) , Chinese PLA General Hospital in Beijing, China. The journal, the only one in
the world currently, focuses on both basic research and clinical practice to the diagnosis and treatment of cardiovascular disease in the
aged people, especially those with concomitant disease of other major organ-systems, like the lungs, kidneys, liver, central nervous
system, gastrointestinal tract or endocrinology, etc. The journal has been listed in the most authoritative Chinese database, the Chinese
Scientific and Technical Papers and Citations Database ( Chinese Core Sci-Tech Periodical ). For convenience of foreign readers, the
main parts of the paper, including abstract, tables, figures and references, are expressed in Chinese-English bilingually. To facilitate
the cultural and academic communication between China and countries or regions along the Belt and Road, the journal welcomes the
manuscripts from these areas. If reviewed qualified, the manuscript would be published without charging, and the authors would

receive a complimentary copy of the current issue.

Address: Editorial Office, Chinese Journal of Multiple Organ Diseases in the Elderly, 28 Fuxing Road, Haidian District, Beijing
100853, China

Tel: 86-10-66936756; +86-13693039627

Fax: +86-10-66936756

E-mail ; zhlndgq@ mode301. cn

http ://www. mode301. cn



