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Toém tat

Muc tiéu: Danh gia sy bién doi nong do glial fibrillary acidic protein (GFAP)
huyét thanh trong 3 ngay dau & bénh nhan (BN) chin thuong so ndao (CTSN)
ning. Péi twgng va phwong phdp: Nghién ctru md ta, tién ciru trén 39 BN CTSN
ning (Piém Glasgow khi vao vién < 8 diém), > 16 tudi tai Khoa Hoi sirc Ngoai,
Bénh vién Quan y 103 tir 1/2021 - 3/2022. BN duoc 1§y mau bénh phém mau tai
cdc thoi diém Ty, Ty, Ty, Ta, Ts 1an luot 12 gid ther 6, 12, 24, 48, 72 sau nhip vién
va danh gid két qua sau 28 ngay nhap vién. Két qud: O nhém séng, néng do
GFAP giam dan sau vao vién va xu huéng ting cao trd lai ¢ thoi diém 48 gio,
sau d6 tiép tuc giam. O nhém tir vong, nong d6 GFAP ting cao dan tir khi vao
vién dén 72 gid. Nong do GFAP cao hon ¢6 ¥ nghia & nhém tir vong ciing nhu
nhém > 60 tudi khi so sdnh 1an luot v6i nhém sdng va nhém < 60 tudi tai thoi
diém tir T, - Ts v6i p < 0,05. Nong d6 GFAP ¢ nhém sdng tai thoi diém trude va
sau phau thuat khéc biét khong c6 y nghia thong ké. Két ludn: Nong dd6 GFAP &
nhém sdng giam dan sau vao vién, c6 xu hudng ting cao trd lai tai thoi diém 48
gid va sau d6 lai giam. O nhém tir vong, ndng d6 GFAP ting dan trong 3 ngay
dau vao vién. Nong d6 GFAP & nhém tir vong cao hon so voi nhém sdng, &
nhém > 60 tudi cao hon so véi nhém < 60 tudi tai hau hét céc thoi diém. Ngoai
ra, phau thuat khong 1am thay doi c6 y nghia nong 46 GFAP huyét thanh.

* Tir khéa: Nong d6 GFAP huyét thanh; Dau 4n sinh hoc; Chan thuong so
ndo nang.

'Bénh vién Quan y 103, Hoc vién Quan y
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INVESTIGATION OF CHANGES IN SERUM GLIAL FIBRILLARY
ACIDIC PROTEIN LEVELS DURING THE FIRST 3 DAYS
IN SEVERE TRAUMATIC BRAIN INJURY PATIENTS

Summary

Objectives: To evaluate the change of serum GFAP levels during the first 3
days in severe traumatic brain injury (sTBI) patients. Subjects and methods: A
prospective, descriptive study on 39 patients with sTBI (Glasgow score on
admission < 8 points), age > 16 years admitted to the surgical ICU, Military
Hospital 103 between January 2021 and March 2022. Blood samples were taken
from the patients at T,, T,, Ts, T4, Ts at 6™, 12", 24™ 48" 72" hour after
admission, respectively and the outcome was assessed after 28 days of
admission. Results: In the living group, GFAP levels decreased gradually after
admission and tended to increase again at 48"™ hours and decreased afterward. In
the death group, GFAP levels increased gradually from admission to 72" hour
later. GFAP levels were significantly higher in patients who died or were over 60
years old than in those who were alive or were 60 years old and younger at the
time from T, to Ts with p < 0.05. There was no significant difference between
GFAP concentrations in the group of survivors before and after surgery.
Conclusion: The concentration of GFAP in the survival group decreased
gradually after admission, tended to increase again at 48" hour and decreased
afterward. In the death group, GFAP levels increased during the first 3 days
of admission. GFAP levels were significantly higher in patients who died or
were over 60 years old than in those who were alive or were 60 years old and
younger at most timepoints. In addition, surgery did not change serum GFAP

levels significantly.

* Keywords: Serum GFAP level; Biomarker; Severe traumatic brain injury.

PAT VAN DE thé gidi. CTSN duoc xdc dinh 12 nang

Chén thuong so nio 1a mot cAp ciu  khi diém Glasgow < 8 sau khi dugc xu
ngoai khoa thuong gip, 12 mot trong tri cép ctru ban dau. Theo mot nghién
nhitng nguyén nhén chinh giy bénh tit, ciru, CTSN ning chi chiém 12,5% tong
tr vong ¢ Viét Nam va cdc nude trén 6 BN CTSN, nhung ty 18 tir vong cao
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to1 42% [1]. Vi€c tién lugng tinh trang
CTSN rat quan trong, nhung khong dé
dang do co ché bénh sinh phirc tap sau
chan thuong. Mot huéng di méi trong
tién lugng tinh trang bénh la dinh
luong nong d6 cic diu an sinh hoc
(DASH) dic hiéu cho ton thuong nao
sau chin thuong. Khi té bao ndo bj ton
thuong, cic DASH s€ dugc gidi phdng
va di vao cdc dich co thé (dich ndo tuy,
mau...). C4c nghién ctru trén thé giéi
dd chi ra mot s6 DASH c6 thé dinh
lugng va cé gid tri, trong d6 c6 Glial
Fibrillary Acidic Protein (GFAP) - dau
4n sinh hoc dic trung cho tdn thuong
than kinh dém. Tai Viét Nam, chua c6
cong trinh nghién ctru cy thé ddnh gid
su bién d6i cia GFAP & BN CTSN.
Do viy, ching tdi nghién ctru dé tai
nay nham: Pdnh gid sw bién doi nong
dé6 GFAP huyét thanh trong 3 ngay
dau sau CTSN ndng.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciu

* Tiéu chuan lia chon:

+ Nghién ctru gébm 39 BN CTSN
ning (Piém Glasgow sau cip ctru ban
dau < 8 diém), > 16 tudi, diéu tri tai
Khoa Hoi strc Ngoai, Bénh vién Quan
y 103 tr 01/2021 - 3/2022.

+ BN nh3p vién trong vong 6 gio
sau tai nan.

* Tigu chudn loai trir:

+ BN dugc chan dodn thiéu mdu
hodc chay mau dudi nhén hoac CTSN,
phau thuat so ndo trudc d6 1 thang.

+ Mic cic bénh 1y thodi héa than
kinh, bénh 1y tim than dang diéu tri.

+ BN nhap vién trong bénh canh da
chan thuong.

+ BN tir vong truéc khi liy du
bénh pham.

+ BN hoic than nhan khong dong y
tham gia nghién ctru.

2. Phwong phap nghién ciru

* Thiét ké nghién ciru: Nghién ctru
mo ta, tién curu, theo doi doc.

* C& mau: 39 BN CTSN ning.

* Cdc tiéu chudn ding trong nghién
cuu:

- BN dugc danh gid y thtc ldc
nhdp vién theo thang diém Glasgow,
danh gi4 ton thuong so ndo trén phim
chup cat 16p vi tinh (CLVT). M&i
BN c6 mot bénh dn nghién cliu thu
thap s6 liu.

- BN duoc lay mau xét nghiém nong
d6 GFAP huyét thanh ¢ 6 thoi diém:
TO (thoi diém nhdp vién), T1 (gio th
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6 sau vao vién), T2 (gio thr 12 sau vao
vién), T3 (gio thtr 24 sau vao vién), T4
(gio thr 48 sau vao vién), TS (gio thi
72 sau vao vién). Nghién ctru st dung
bo KIT ELISA cua hing MybioSource
(San Diego, California, USA) dé dinh
lugng GFAP, sau d6 su dung quang
pho ké chuan do vi thé dé doc két qua.
D0 nhay gidi han dudi cua xét nghiém
l1a 9,38 pg/mL. Pham vi phat hién cua
KIT tr 15,63 - 1.000 pg/mL

- BN duoc diéu tri theo cdc phéc do
hdi strc chung thdng nhét theo khuyén
cdo, dugc lam day da xét nghiém trong

3 ngay dau nhap vién.

+ BN duoc thé mdy theo ché do
thong khi kiém sodt thé tich (Vt = 8
mL/kg, tin s& 16 - 20 lan/phdt, ty 18
I/E 1a 1/2, FiO, 30 - 40%). Muc tiéu:
duy tri thong khi phdi binh thuong
(SpO, > 95% hodac PaO, > 90 mmHg,
PaCO;: 35 - 45 mmHg).

+ Truyén dich, ding van mach khi
¢6 chi dinh, myc tiéu huyét 4p trung
binh > 90 mmHg.

+ Dy phong dong kinh, diéu chinh
dudong mdu, cong thic mdu, dién gidi

d6, duy tri than nhiét theo khuyén céo.
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+ Kiém sodt ap luc nodi so: Muc ti€u
duy tri ALNS < 20 mmHg, st dung da
phuong thirc: Phiu thuat giai quyét
thuong ton, duy tri tu thé dau cao 30 -
45°, lidu phdp ting dp luc thim thau,
an than, chong dau, liéu phdp ting
thong khi.

+ Dinh dudng: Nudi dudng sém qua
duong ti€u hdéa ngay tur ngay thu 2
sau chan thuong néu khéng c6 chong
chi dinh.

- Két qua diéu tri cia BN duoc tinh
sau 28 ngay diéu tri. BN tr vong la
nhitng BN tr vong tai bénh vién hodc
BN qud ning (hdp héi) dugc gia dinh
xin ra vién (duoc kiém tra va xdc dinh
tor vong).

* Xir Iy s6 liéu: Bang phan mém
SPSS 20.0. St dung kiém dinh Chi
binh phuong dé phan tich mbi lién
quan gitta cdc bién dinh tinh, kiém
dinh Mann - Whitney dé so sdnh 2 bién
dinh lugng véi mau ddc lap khong
phan phdi chuan, kiém dinh Wilcoxon
dé so sanh 2 bién dinh luong cing
mot mau khoéng phan phdi chuan, gia
tri p < 0,05 dugc coi la c6 y nghia
thong ké.
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KET QUA NGHIEN CUU
1. Pic diém cia BN trong nghién ciru

Bang 1: Bic diém 14m sang cua BN trong nghién ctru.

Chi tié hién cd Téong Nhém séng Nhoém twr "
i ti€éu nghién ciru
5 m=39 | =29 |vongm=10)| P
Tudi (i + SD) 48,0+194 | 44,7+£17,6 55,3+21,8 > 0,05
Gioi tinh
. o 32 (82,1%) | 23 (85,2%) 9 (75%) > 0,05
(s6 nam gidi, ty 1€ %)
R TNGT 25 17 8
Nguyén
nhan tai Nga 11 8 3 > 0,05
nan Khdc 3 2 1
X +SD | 65+1,3 6,9+1,1 57+1,4 < 0,05
pié Glasgow
1€m g 9 3 6
Glasgow 3-5
nhap vién < 0,005
Glasgow
30 24 6
6-8
Céo, n
. 19 (48,7%) 17 2
Phau thuat | (%)
~ < 0,005
$Q nao Khong,
20 (51,3%) 10 10
n (%)

Chii thich: p*: Gid tri p thu dwgc khi so sdanh nhém song véi nhém tir vong.

Tudi trung binh nhém nghién ctu 1a 48,0 + 19,4. Nam gi6i chiém da s6
(82,1%). 48,7% BN duoc phﬁu thuat so ndo. C6 12/39 BN (30,8%) tir vong.
Tudi, gi6i tinh va nguyén nhan gy ra chan thuong khong cé sy khéc biét gitta

nhém séng va nhém tir vong. Piém Glasgow khi nhép vién, phiu thuit so ndo
lién quan dén két qua diéu tri.
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2. Sw bién ddi nong @9 GFAP theo thoi gian nghién ctru
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Biéu do 1: Su bién d6i ndng d6 GFAP huyét thanh ctia nhém séng va
nhém tir vong.
Nong d6 GFAP nhém sbng giam tir TO - T2, sau d6 ting va dat dinh tiép theo
& T4, sau d6 giam (p > 0,05). O nhém tir vong, ndong do GFAP ting dan tir
TO - T5. Nong do GFAP tai ting thoi diém & nhém tir vong cao hon nhém sdng
tu T1 - TS (p <0,05).
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3. Su bién d6i nong d9 GFAP theo diém dd tudi
Bang 3: Bién d6i nong d6 GFAP huyét thanh theo do tudi.

Gia tri trung vi (Khoang tir phan vi)
Thoi diém (Pon vi: pg/mL)
p
(ny; )
Tudi < 60 Tubi > 60
42,9 63,7
T, (27; 12) > 0,05
(27,8 - 97.,5) (31,8 - 106,7)
T 12) 27.4 63.6
en (19,8 - 54.4) (40,8 - 97,9)
o7 12) 32.4 90,8
2 (21,4 - 65,5) (50,9 - 243.4)
T 40,8 138,8 <0.05
D (35,4 - 71,8) (51,9 - 588,1)
o7 12) 45.6 100,3
e (27,3 - 102,5) (66,3 - 357,6)
06 11) 37.0 170.1
N (25,0 - 55,6) (56,8 - 449.8)

n;: S6 lwong BN nhém < 60 tudi.

n,: S6 lugng BN nhém > 60 tuoi.

Nong d6 GFAP ¢ nhém > 60 tudi cao hon ¢6 ¥ nghia so v6i nhém < 60 tudi &

céc thoi diém tr T, - Ts.
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4. Su bién d6i nong do GFAP theo phiu thuit
Bang 4: Bién d6i nong d6 GFAP huyét thanh nhém sbng theo phau thuat.

ot did Gia tri trung vi (Khoang tir phan vi)
o1 diem (Pon vi: pg/mL) p
(ny; my) A 5 Au thua
C6 phau thuat Khong phau thuat
30,2 57,5
To (17; 10) (20,9 - 110.,0) (29,0 - 86.,9)
27,4 41,4
Tl (17, 10) (18’6 _ 49’2) (22,7 - 58,9)
28.8 37,1
T, (175 10) (20,4 - 67,0) (23,1-71,4)
> 0,05
39,7 48,3
T;(17; 10) (33,8 - 66,5) (34,9 - 74.,0)
33,7 51,1
T4(17, 10) (23,8 _ 82’1) (33’1 - 111,1)
38.4 38,1
Ts(17; 8) (24,4 - 55,1) (31,8 - 48,9)

nl: Sb lugng BN nhém dugce ph?lu thuat

n2: S6 lugng BN nhém khong phau thuat

Nong d6 GFAP huyét thanh ¢ nhém séng ma dugc phiu thuit khdng cé su

khéc biét c¢6 ¥ nghia so véi nhém song khong duge phiu thuit. Nong 36 GFAP &

nhém phau thuét ciing thay d6i khong c6 y nghia & ngay thtr 2 va thir 3 so voi

thoi diém vao vién (p > 0,05).

BAN LUAN
Chén thwong so ndo 13 cin nguyén
chinh dan dén tan phé va tr vong & BN
chan thuong, 12 van dé sirc khoe ddng
lo ngai chinh ¢ lira tudi tré. Mac du da
c6 nhiéu tién bd vé phau thuat va hoi
strc trong nhitng nam qua, két qua diéu
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tri BN CTSN van thuc sy ngheo nan.
CTSN chi chiém 10% trong tong sb
BN CTSN nhung 80% trong sd d6 1a
do CTSN nang.

Nghién ctru cho thay, BN da phan
12 nam gi6i (82,1%), tudi trung binh
48,0 + 19,4. Két qua nay phu hop voi
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nhiéu téc gia trong va ngoai nudc. Tc
gia Nguyén Thanh Hai (2004) cho
thiy: 12,5% CTSN Ia CTSN ning,
75% BN trong d6 tudi 21 - 60, 77,1%
BN nam, 22,9% BN nitr [1]. Tac gia
Nguyén Viét Quang (2014) tai Bénh
vién Trung wong Hué ciing cho thiy,
nam giéi chiém 86,6%, nhiéu hon nir
gidi. Pa s6 BN < 40 tudi [2]. Nhu vy,
BN CTSN ning da phan 1a nam gidi,
tudi tré, c6 thé do dic thi cong viée, ty
1é nam gidi udng ruou bia, cic chat
kich thich khi tham gia giao thong
nhiéu, viéc thiéu tuan thu luat an toan
giao thong gip ¢ nam gi¢i nhiéu hon
nir gidi... nén ty 1€ nam gidi trong cac
nghién ctru ludn cao hon nit gio1.

Nghién ctru chi ra tai nan giao thong
la nguyén nhan giy ra CTSN hay gap
nhit (64,1%). Khong c6 sy khic biét
vé& nguyén nhin giita nhém séng va nhém
tr vong (Bang I). Két qua nay tuong
dong véi cic nghién ctru khac. Theo
tac gia Buii Xuan Cuong, Pong Vin H¢
nghién ctru dich t& CTSN tai Bénh vién
Viét Buc (2021) trén 1.002 BN CTSN,
tai nan giao thong chiém da s6 (69,96%),
sau d6 dén tai nan sinh hoat (18,96%).
> 90% BN CTSN do tai nan giao thong
lién quan dén xe mdy [3]. Téc gia Jin
Lei nghién ctu 67 BN CTSN nang
(2015) cho két qua khong c6 su khic
biét vé nguyén nhan chin thuong giira
cdc nhém theo két qua diéu tri [4].

Ty 1€ BN duoc ph'flu thuat so nao
trong nghién ctru cua chung t61 khd cao
(48,7%). Ty 1¢ to vong la 30,8%
(Bang 1). Két qua nay thap hon mot s6
nghién ctru khéc. Theo céc tac gia trong
va ngoai nudc, ty 1€ tir vong dao dong
tir 31,7 - 42%, c6 thé do chiing tdi da
loai nhitng BN tr vong trong 3 ngay
dau ra khoi nghién ctru. Ty 18 tr vong
dao dong giita cdc nghién ciru do nhiéu
yéu td, c6 thé do BN duoc dua thiang
dén trung tdim chin thwong hay qua
mot tuyén trung gian khong cé trung
tam chan thuong trude dé on dinh chire
ning song. Nghién cu coa Trivedi
Dhanisha (2022) trén 3.039 BN cho
thdy viéc cip ctru, diéu tri tai mot trung
tdm chan thuyong lam giam 27% nguy
co tir vong trong ngay dau tién va 17%
nguy co tir vong sau 30 ngay [5].

Nghién ciru cta ching tdi cho thiy,
diém Glasgow va phau thuat so nio c6
lién quan dén két qua diéu tri, diém
Glasgow trung binh lic nhap vién cua
nhém sdng thip hon c6 y nghia so voi
nhém tir vong (Bdng 1). Phau thuat
lam giam tir vong c6 y nghia. Két qua
nay phan dnh kha nang tién luong cua
diém Glasgow khi nhép vién va gid tri
cia phau thuat. Tdc gia Marmarou
nghién ctru nim 2007 ciing cho thiy:
Diém Glasgow tai thoi diém 6n dinh
sau khi nhap vién c6 gia tri tién lugng
két qua diéu tri tdt nhat, vi ¢6 lién quan
dén tir vong hodc tan tat [6].
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Nghién ctru cta ching toi cho thiy,
c6 sy bién ddi nong d6 GFAP huyét
thanh qua cdc thoi diém & nhém séng
so voi nhém tir vong. Nhém sbng c6 su
6n dinh hon vé néng d6 GFAP va c6
xu hudng giam dan, trong khi dé &
nhém tir vong, nong d6 GFAP ting
dan tir khi nhap vién dén 3 ngay sau
d6, cao hon nhém song & hau hét cic
thoi diém (trir thoi diém nhdp vién)
(Biéu do ). Ngoai ra, & nhém sbng c6
thoi diém GFAP ting 1én (thoi diém
T4). T d6 dat ra gia thuyét, & nhém
song, nong d6 GFAP giam dan theo
thoi gian. Tuy nhién sau 48 gio, qua
trinh ddp tng viém ting (c6 thé do
thiéu méu ndo, do chay méu, do tho4t
dich gian bao, do ton thuong soi truc
lan toa...) [7] din t&i phii ndo ting,
kem theo d6 la cdc phan tng kich thich
cta té bao than kinh dém dé thic day
qud trinh tdi tao cling nhu thyc bao céc
té bao chét [8]. Tir d6, GFAP dugc giai
phéng nhiéu hon nhitng thoi diém
truéc d6. Sau d6, theo tién trinh diéu
tri va chuyén héa tu nhién, n6ng do
GFAP gidm ¢ 72 gi¢ sau. Con & nhém
tr vong, ton thuong ndo ning va lién
tuc tang, cho nén nong do GFAP khé
on dinh va tiép tuc ting qua cdc ngay
tiép theo. Tdc gia K. Nylén nghién ctru
nam 2006 thiy rang, nong d6 GFAP
cao nhit trong nhirng ngay dau (ngay
0 - 4), sau d6 giam dan. Hon 50% BN
vé ngudng ndng d6 GFAP binh thudng
¢ ngay thir 11 - 14 [9].
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Nghién ctru cho thdy nong d6 GFAP
huyét thanh & nhém > 60 tudi cao hon
c6 ¥ nghia so v6i nhém < 60 tudi tir
thoi diém sau vao vién 6 gio dén 72 gio
(Bang 3). Theo nhiéu nghién ctru, diéu
nay c6 thé do tudi 1a mot yéu td tién
lugng tir vong. Tudi cang cao, nguy co
tr vong ciing ting 1én. Tudi cao, kha
ning b trir kém hon, ton thuong so nio
ning dan t6i nong d6 GFAP ting cao
khi so v6i nhém tudi tré hon. Tdc gia
Lumpkins va CS (2008) di cho thdy
néng do GFAP & ngay thi 2 sau vao
vién cling v6i tudi 12 nhitng yéu td tién
luong doc lap tir vong voi p < 0,05 [10].

Nghién ctru nhitng BN séng s6t cho
thdy, nong d6 GFAP huyét thanh &
nhéom duoc ph?lu thuat khong cé su
khéc biét v6i nhém khong dugc phau
thuat tai cdc thoi diém (Bdng 4). Piéu
nay chung to viéc phau thuat khong
lam thay d6i nong 46 GFAP c6 y nghia
khi so véi nhém BN chi dugc diéu tri
ndi khoa don thudn. Di nhién, dé xét
anh hudng cta phiu thuat dén nong do
GFAP, ching t6i chi xét nhém BN
song s6t, khong xét nhém tir vong, vi
da phan BN tir vong c6 tién lugng lic
vao vién rat nang. Nhitng BN nay
thuong khong c6 chi dinh can thiép
md, va néu dua nhém BN nay vio xét
thi nong d6 GFAP ¢ nhém khong dugc
phiu thuat s& tang 1én rat cao. Khi dé
néng 46 GFAP nhém phiu thuét thap
hon 1a do dbi tuong lya chon phéu
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thuat da c6 néng d6 GFAP thip hon,
chtr ¢6 thé khong phai do tic dong cua
phdu thuit. Két qua cua ching toi
twong ty nghién ctru cua K. Nylén va
CS (2006) trén 59 BN CTSN néang, tac
gia cling nhan thiy ndéng d6 GFAP
huyét thanh cao nhat khong c6 su khéc
biét khi so sdnh gitta nhém dugc phiu
thuat va khong duoc phau thuat [9].

KET LUAN

Nong d6 GFAP huyét thanh & nhém
séng giam dan khi vao vién va cé xu
huéng ting tro lai & thoi diém 48 gio,
sau d6 giam. O nhém tir vong, ndng do
GFAP ting dan sau khi vao vién dén
72 gioy sau. Nong do GFAP huyét thanh
ctia nhém BN tir vong, nhém > 60 tudi
cao hon lan lugt so v6i nhém BN séng
s6t va < 60 tudi & hau hét cdc thoi
diém (trtr thoi diém nhdp vién). Phiu
thuat khong 1am anh hudng dén ndng
d6 GFAP trong huyét thanh.

TAI LIEU THAM KHAO

1. Nguyén Thanh Hai (2012).
Nghién ctru triéu chirng lam sang, hinh
anh chup cat 16p vi tinh va thdi do xu
tri CTSN nang. Y hoc Thuc hanh;
813(3):34-37.

2. Nguyén Viét Quang (2014).
Nghién ctru mbi lién quan gitta glucose
mdu véi thang diém Glasgow & BN
CTSN nang. Y hoc Thuc Hanh;
907(3):27-30.

3. Bui Xuén Cuong va Dong Van Hé
(2021). Mot sb diac diém dich t& hoc
BN CTSN tai Bénh vién Viét Duc.
Tap Chi Y Hoc Viét Nam; 502(1):20-25.

4. Lei J.,, Gao G., Feng J. et al
(2015). Glial fibrillary acidic protein as
a biomarker in severe traumatic brain
injury patients: A prospective cohort
study. Crit Care; 19(362).

5. Trivedi D.J., Bass G.A., Forssten
M.P. et al (2022). The significance of
direct transportation to a trauma center
on survival for severe traumatic brain
injury;1-9.

6. Marmarou A., Lu J., Butcher I. et al
(2007). Prognostic value of the Glasgow
Coma Scale and pupil reactivity
in traumatic brain injury assessed
pre-hospital and on enrollment: an
IMPACT analysis. 24(2):270-280.

7. Maas A.L, Stocchetti N., Bullock R.
(2008). Moderate and severe traumatic
brain injury in adults. Lancet Neurol;
7(8):728-741.

8. Algattas H., Huang J.H. (2014).
Traumatic brain injury pathophysiology
and treatments: Early, intermediate, and
late phases post-injury. 15(1):309-341.

9. Nylen K., Ost M., Csajbok L. et al
(2006). Increased serum-GFAP in patients
with severe traumatic brain injury is
related to outcome. 240(1-2):85-91.

10. Lumpkins K.M., Bochicchio G.V.,
Keledjian K. et al (2008). Glial fibrillary
acidic protein is highly correlated with
brain injury. 65(4):778-784.

129



