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VAI TRO CUA CAC CHi SO SOC TRONG TIEN LUONG
BENH NHAN BONG NANG

TOM TAT

Muc tiéu: Danh gia vai tro cla cac chi s6 sGc
trong tién lugng bénh nhan ngudi I16n bong nang. PO
tugng va phucng phap nghién ciru: Nghién clu
héi cuu trén 173 bénh nhan (BN) bong ngudi 16n nhap
vién trong vong 6 gid sau bong tai Khoa hdi stc cap
cru, Bénh V|en Bong Quoc gia tor 1/1/2021 -
31/10/2022 6 dién tich bong tir 30% dién tich co the
(DTCT) tré 1én. BN dugc ch|a lam hai nhém citu séng
va tr vong, dugc so sénh vé dac dlem benh nhan, dac
diém tén thu‘dng bong va cac chi s6 soc. Dung ROC
test phan t|ch g|a tri tién lugng tir vong cla cac yeu
t6. K€t qua: Ty Ié tr vong la 29,48%. Cac bénh nhan
c6 SI tang chiém da s6 (72 83%) So véi nhém song
sét, nhom tir vong ¢ chi s6 s6c, chi sd s6c sua ddi va
chi s8 sbc theo tudi 16n hdn oy nghla (p <
0=0,0001). Ngudc lai, chi s6 sdc dao ngugc & nhom tr
vong thap han nhém sdng sét, su’ khac biét co y nghla
thong ké (p = 0,0001). Khi phan tich da bién cho tur
vong, chi s6 s6c theo tu0| cung vdi dién tich bong sau
va bong h6 hap cé mai lién quan doc lap vai tor vong.
PhGi hop 3 chi s6 dién tich bong sdu, bong hd hap va
chi s s6c theo tudi thi gia tri tién Ierng tr vong rat
tét (AUC = 0,95; d6 nhay: 88 ,16%; do dac hiéu:
90,15%), cao hdn cd y nghia so vdl don lé tUng yéu t0
(p < 0,001). K&t luén: Chi s6 sbc theo tudi cung V(i
dién tich bong sau va bong ho hap la nhiing yeu toé
tién lugng déc lap t&r vong & bénh nhan béng. Gia tri
tién lugng tlr vong clia chi sd sdc theo tudi két hgp véi
dién tich bdng sau va béng h6 hap la rat tét (AUC =
0,95).
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14 khoa Chi s6 s6c, chi s6 s6c stra déi, chi s6
sdc theo tudi, bong.

SUMMARY

ROLE OF SHOCK INDEX IN PREDICT

MORTALITY IN BURN SEVERE PATIENTS

Objectives: To evaluate the role of Shock Index
in predict mortality in burn severe patients. Subjects
and methods: A retrospective study was conducted
on 273 adult burn patients (16 — 65) with burn extent
> 30% total body surface area (TBSA) hospitalized
within 6 hours postburn in the ICU, National Burn
Hospital from 01/01/ 2021 - 31/10/2022. Patients
were divided into two groups of survival and death,
compared in terms of patient characteristics, burn
features and shock index. Using ROC test to analyze
the mortality prognostic value of factors. Results: The
mortality rate was 29.48%. The majority of patients
with increased SI (72.83%). Compared with the
surviving group, the mortality group had significantly
greater shock index, modified shock index and age
shock index (p < 0=0.0001). In contrast, the reverse
shock index was lower in the mortality group than in
the surviving group, the difference was statistically
significant (p = 0.0001). Multivariate analysis showed
that the age shock index with thickness of burn area
and inhalation injury was independently associated
with mortality. Combining the age shock index with
thickness of burn area and inhalation injury has a very
good predictive value of mortality (AUC = 0.95;
sensitivity 88.16%; specificity 90.15%), significantly
higher than for each factor alone (p = 0.0001).
Conclusion: The age shock index with thickness of
burn area and inhalation injury are independent
predictors of mortality in burn patients. The predictive
value of mortality of age shock index with thickness of
burn area and inhalation injury is very good.

Keywords: shock index, modified shock index,
age shock index, burns.
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I. DAT VAN PE

S6c bong la trang thai bénh ly thudng gap
ngay sau khi bi bong va cd thé kéo dai t&i 72 gi6
sau bong. Trong giai doan con bl (trong khoang
6 giG sau bdng), cac dau hiéu sinh ton cla bénh
nhan thuGng ndm trong gidi han binh thudng.
Chi s6 soc (Shock index — SI) dugc dinh nghia la
chi s6 gilra nhip tim va huyét ap tam thu; dugc
mo ta lan dau tién vao nam 1967 cung cap cac
thong tin gan dung vé tinh trang huyét dong va
cac chi so sinh ton cla bénh nhan, gia tri binh
thudng trong khoang 0,5 — 0,7 [1], [2]. Khi SI
ti€p can gan dén 1,0 cho thay tinh trang huyét
dong xau di va co soc [1]. C6 nhiéu cong bd cho
thay SI la yéu to du bao tir vong & cac tinh trang
lam sang khac nhau nhu chan thugng, viém
phGi, nhiém khuadn huyét....[3]. Bén canh SI, chi
sd sbc slra ddi (MSI — ty s& gilta nhip tim va
huyét ap dong mach trung binh), chi s6 s6c theo
tudi (ASI = tudi x SI) va chi sd sdc dao ngugdc
(rSI — ty sO gilta huyét ap tam thu va nhip tim)
cling d3 dugc sir dung dé€ xac dinh mic dd
nghiém trong cla bénh va du bdo ty I€é tir vong
trong cac tinh trang Iam sang khac nhau [3], [4].
Trén thé gidi cd mét s6 bao cdo Ve gia tri clia cac
chi s6 sbc trong tién lugng bénh nhan bdng
nang, tai Viét Nam chua cé cong b6 nao. Muc
tiéu cla nghién cu nay xac dinh gia tri tién
lugng tr vong cua cac chi s6 s6c trén bénh nhan
bong nang vao khoa Hoi sirc cap cltu, Bénh vién
Bong qudc gia trong 6 gid sau bong (giai doan
sOc con bu).
Il. DOl TUONG VA PHUONG PHAP NGHIEN CU'U

Nghién cdu h6i cu trén 173 bénh nhan
béng néng ngudi I16n (16 - 65 tudi) cé dién tich
bdng tir 30% dién tich cd thé (DTCT), nhap vién
trong vong 6 gid sau bdéng diéu tri tai khoa Hoi
siic Cap ctu, Bénh vién Bdéng Quobc gia tir

INl. KET QUA NGHIEN CU'U
Bang 1. Pac diém bénh nhan nghién ciru

1/1/2021 dén 31/10/2022, cb du so li€u nghién
cttu, khéng cdé bénh va chan thuong két hgp.
Bénh nhan dugc chia lam hai nhém: cru s6ng va
tur vong.

Cac chi tiéu danh gid: dic diém bénh nhan
(tudi, gidi), dic diém tbén thuong bong (tdc nhan
bong, thdi gian vao vién sau bdng, dién tich
bong, dién tich bong sau, bong hd hap); cac
thong s6 lam sang dugc thu thap: nhip tim,
huyét ap tam thu, huyét ap tam truang.

Cac chi s soc dugc tinh nhu sau [1], [4]:

Chi s0 soc (SI) = nhip tim/huyét ap tam thu.

Chi s& sc stra d6i (MSI) = nhip tim/huyét ap
déng mach trung binh.

Chi s6 sbc theo tudi (ASI) = tudi x SI.

Chi s6 s6c dao ngugc (rSI) = huyét ap tam
thu/nhip tim.

So sanh cac chi tiéu danh gia gilta hai nhom
tr vong va s6ng sét bang phan tich don bién,
sau do6 phan tich da bién xac dinh cac yéu té du
bdo doc 1ap véi tir vong. Dung ROC test phan
tich gia tri tién lugng tr vong clia cac thong so
lién quan doc 1ap véi ti vong.

X' ly sé liéu: Cac sO lieu dugc phan tich
bang phan mém Stata 14.0. Gia tri p < 0,05
dudc coi la cd y nghia thGng ké. Dién tich dudi
dudng cong (AUC), d6 nhay, d6 dac hiéu dugc
xac dinh bang ROC test:

+ AUC > 0,9: Gia tri tién lugng rat tot

+ AUC = 0,8 + 0,9: Gia tri tién lugng tot

+ AUC = 0,7 + 0,8: Gi tri tién lugng kha.

+ AUC = 0,6 + 0,7: Gia tri tién lugng trung binh

+ AUC < 0,6: It cd y nghia

Diém cét t6i uu dudc xac dinh bang chi s
Jouden: J = max(Se+Sp -1). Trong do: J la chi
sd Jouden (diém cat t6i uu); Se la d6 nhay; Sp la
dod dac hiéu. Kiém dinh Hanley-McNeil d€ so sanh
2 gia tri AUC. Kiém dinh phan phdi chudn bang
kiém dinh Skewness/Kurtosis test.

Thong s6 Phan nhém Gia tri (n=173)
Tuoi, nam, trung vi (IQR) 38 (30 - 47)
Nam, n(%) 142 (82,08)
Nhiét uGt 7 (4,05)
, A s o Nhiét kho 129 (74,57)
Tac nhan bong, n(%) Pién 36 (20,81)
Hoda chat 1(0,58)
Thdi gian vao vién sau bong, giG, trung vi (IQR) 3(2-5)
Dién tich bong, %DTCT, trung vi (IQR) 48 (36 - 66)
Dién tich bong sau, %DTCT, trung vi (IQR) 12 (3 - 30)
Baong ho hap, n (%) 39 (22,54)
Chi s6 s6c (SI), n (%) | Binh thuGng 42 (24,28)
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Giam 5(2,89)
Tang 126 (72,83)
Trung vi (IQR) 0,81 (0,67 — 0,93)

Chi sO soc stra doi (MSI), trung vi (IQR)

1,08 (0,92 — 1,25)

Chi s0 soc tudi (ASI), trung vi (IQR)

30,15 (21,61 — 38,32)

Chi s6 s6c dao ngudc (rSI), trung vi (IQR)

1,23 (1,07 — 1,48)

TU vong, n(%)

51 (29,48)

DTCT: Dién tich cg thé; IQR (interquartile range): khoang t phan vi

Nam gidi chiém chu yéu (82,08%). Tac nhan bong chu yéu la nhiét khé (74,57%). Cac bénh nhan
¢ SI tang chiém da s6 (72,83%). Gia tri trung vi cta SI cao han binh thuGng. Ty 1€ tir vong la 29,48%.
Bang 2. Méi lién quan giira dac diém bénh nhan voi tir vong

Thong s0 | Phan nhém Song (n=122) | T’ vong (n=51) p
Tuoi, nam, trung vi (IQR) 37 (30 - 45) 41 (31-53) 0,06
Nam, n(%) 105 (86,07) 37 (72,55) 0,035
Nhiét ugt 54,1 2(3,92)
A Nhiét kho 84 (68,85) 45 (88,24)
Tac nhan bong, n(%) Dién 33 (27.05) 3(5,88) 0,008
Hba chat 0 (0,0) 1(1,96)
Thdi gian vao vién sau béng, giG, trung vi (IQR) 4(2-5) 3(3-4) 0,92
Dién tich bdng, %DTCT, trung vi (IQR) 43 (33 - 55) 70 (58 - 80) 0,0001
Dién tich bdng sau, %DTCT, trung vi (IQR) 7 (0 - 15) 34 (22 - 56) 0,0001
Bong ho hap, n (%) 7 (5,74 32 (62,75) 0,000

DTCT: Dién tich co thé: IQR (interquartile range): khodng t phan vi

Nhém tir vong chu yéu gap & nif giGi va tac
nhan nhiét khd (p < 0,05). So v8i nhdm song,

Bang 4. Phan tich da bién cho tir vong

nhom tir vong cd dién tich bong chung, dién tich Thong s0 Coef. OR 3}
bong sau va s6 lugng béng hé hap nhiéu hon Gidi -0.62 0.54 | 0.42
dang ké (p < 0,01). Tac nhan bong -0,71 049 | 0,36
Bang 3. Méi lién quan giiia cac chi s6 Dién tich bong 0,02 1,02 | 0,39
séc voi tir vong Dién tich bong sau 0,08 1,08 | 0,000
Thong| o~ _ , _ Bdng ho hap 3,17 23,7 10,000
s6 |>0ong (n=178)Tuvong (n=61) p Si 29,69 | 0,0001 ] 0,29
SI [0,77(0,65-0,92) | 0,89(0,79-1,04) 0,0001 MSI 3,97 | 53,02 | 0,37
MSI | 1,04(0,86-1,19) | 1,19(1,06-1,42) [0,0001 ASI 0,07 1,07 | 0,04
ASI |28,33(20,67-35)|34,72(25,20-48,29)0,0003 rSI -5,02 0,01 0,32
rSI |1,30(1,09-1,55) | 1,13(0,96-1,26) [0,0001 _cons 5,04 155,9 | 0,67

Nhém tir vong cd chi s6 soc, chi sd soc stra
d6i va chi s6 sdc theo tudi I6n hon cd y nghia so
vGi nhdm sbng sot (p < 0=0,0001). Ngugc lai,
chi s6 s6c dao ngugc 6 nhém tr vong thap han
nhém song sot, su’ khac biét cd y nghia thong ké
(p = 0,0001).

Khi phan tich da bién cho tir vong, chi s6 s6c
theo tudi cling vai dién tich bong siu va bong hd
hap ¢ mai lién quan doc 1ap vdi tir vong.

Phuong trinh logarit: 0,08* Diénbdngsau +
3,17* Bonghohap + 0,07*ASI

Bang 5. Gia tri tién luong cua cdc chi sé déi vdi tir vong

Thong s6 AUC SE Piém cat | P6 nhay | Pd dac hiéu | P6 chinh xac
DTBS! 0,89 0,028 20 88,16 78,82 81,36
BHH? 0,79 0,036 Co 64,47 94,09 86,02
ASI3 0,67 0,048 45,5 42,11 91,63 78,14

DTBS+BHH+ASI* 0,95 0,015 88,16 90,15 89,61

DTBS: Dién tich bong sdu; BHH: Bong hd hap

Kiém dinh Hanley-McNeil: py: = 0,0003; pyz = 0,000; pys = 0,000

Dién tich bdng sdu cé gia tri tién lugng tur
vong murc dd tot ¢ bénh nhan bong nang. Trong
khi, bong hd hap va chi s6 s6c tudi co gia tri tién
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lugng t&r vong [an lugt 8 mic d6 kha va trung
binh. Khi phéi hgp dién tich bong sau, bong h6
hdp va chi s6 sOc tudi thi gia tri tién lugng tur
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vong rat tot véi do nhay 88,16% va do dac hiéu
90,15%, cao han cd y nghia so véi daon Ié tirng
yéu t6 (p < 0,001).
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Biéu db 1. Puong cong ROC biéu hién gid
tri tién luong tir vong cua cac chi s6
IV. BAN LUAN

Cac chi s6 sOc la cong cu tién lugng nhanh,
dang tin cdy va hitu ich trong du bao tir vong &
cac bénh nhan chan thuong cap tinh, séc mat
mau hay nhiém khudn huyét [5]; dt biét & cac
bénh nhan trong giai doan sdc con bu, co cac chi
s0 song trong gidi han [6]. Cac nghién clru ciing
chi ra vdi gia tri SI > 1 du doan tdng nguy co t&r
vong va soc do truy tim mach [6].

Trén bénh nhan bdng, giai doan séc bong
kéo dai trong 72 giG dau sau béng, giai doan soc
con bu trong khoang 6 gid dau. Trong khoang
thGi gian nay, cac chi s6 sinh ton thudng trong
giGi han cho phép. Tuy nhién, su mét 8n dinh vé
huyét dong néu khong dugc phat hién va diéu tri
kip thdi sé& dan dén tinh trang s6c mat bu véi cac
dién bién xdu tang dan. SI tang cao G bénh nhan
bong cd thé dugc sir dung dé xac dinh nguy cd
r6i loan huyét dong va du bao tr vong [7]. MOt
phan tich tai Hoa Ky trén 108 bénh nhan bong tur
1 tudi tré 1én va dién tich bong trén 15% dién
tich cd thé thay so v4i nhém sdng sét, SI & nhém
tr vong cao hon dang k& (0,7 so véi 1; p =
0,006), SI c6 mai lién quan doc lap véi tir vong
(OR = 26,48; 95%CI: 4,34 — 161,46) [7]. K&t
qua cla chdng t6i tai bang 3 cling cho thay,
nhém tir vong cé SI cao hon cd y nghia so vGi
nhém song sot (0,89 so vdi 0,77; p = 0,0001).
Tuy nhién, trong két qua cla ching toi SI khong
cd mai lién quan déc lap véi tlr vong, khac véi
nghién c(tu trén. Diéu nay cd thé do cach chon
bénh nhan nghién cltu cta ching t6i khac: bénh
nhan ngudi I6n va co dién tich bdng chung tu
30% dién tich co thé.

Bén canh SI, MSI va ASI cling dugc nhiéu
tac gia dé cap tdi. MSI va ASI c6 gia tri du bao

DTBS+BHH+ASI: AUC=0,95
BHH: AUC=0,79
Puwérng tham chiéu

t&r vong t6t hon SI & cac bénh nhan chan thuong
[8]. K&t qua cua chdng toi thdy cling cho thay
chi s6 s8¢ stra ddi va chi s6 s6c theo tudi 6 nhém
tr vong cao haon so v6i nhom sbng sot, su khac
biét c6 y nghia thdng ké (p < 0,001). Ngudgc lai,
chi s6 s6c dao ngugc & nhom tir vong thap hon
nhom song sét, su khac biét cé y nghia théng ké
(p = 0,0001).

Pac biét, khi phan tich da bién, chi s6 s6c
theo tudi c6 méi lién quan ddc 1ap véi tr vong
cung véi dién tich bong sau va bong ho hap.

Gia tri tién lugng tr vong cla chi s6 soc theo
tudi 6 mic trung binh (AUC = 0,67). Trong khi,
gia tri tién lugng tur vong cua dién tich bong sau
va béng ho hap lan lugt & mdc t6t va kha (AUC
= 0,89 va AUC = 0,78). Tuy nhién, khi két hgp
chi s6 sGc theo tudi vdi dién tich bdng sau va
béng ho hap, thdy gid tri tién lugng tang 1én &
muc rat tot (AUC = 0,95; do nhay: 88,16%); do
dac hiéu: 90,15%), su khac biét c6 y nghia
thong ké so cac théng s6 don 1é (p < 0,001).

Chi s& sdc theo tudi két hop véi dién tich
bong sau va bong ho hap la cong cu hitu ich
trong tién lugng tr vong & bénh nhan béng. Pac
biét trong giai doan s6c con bu, cac chi s6 sinh
ton trong gidi han, chi s6 séc theo tudi giup phat
hién nhitng rGi loan bat thuGng vé mat huyét
dong, tir d6 goi y cho cac nha lam sang can can
thiép dé€ kiém soat nhiing réi loan dé (vSi diém
cdt cua ASI 1a 45,5).

V. KET LUAN

Chi s6 s6c theo tudi cung véi dién tich bdng
sau va bong ho hap la nhitng yéu to tién lugng
doc lap t&r vong & bénh nhan bong. Phoi hgp chi
s& sdc theo tudi vdi dién tich bong sdu va bong
ho hap trong tién lugng t& vong & bénh nhan
bong nang la rat tot (AUC = 0,95).
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XAY DUNG QUY TRINH K-4CARE KHAO SAT TOAN DIEN
CAC CHI DAU PHAN TU BO GEN CUA KHOI U
Nguyén Hoang Thién Phiic'2, Nguyén Tién Anh"2 Tran Huynh Bio Nam'?

Nguyén Hoang Van Anh'?, Nguyén Anh 'liué"ml’z, Nguyén Thi CAm Ta'?
Do Thi Thanh Thuay!, Nguyén Hoai Nghia'2, Giang Hoa'?2,

TOM TAT

Gigi thiéu: Nhu‘ng nam gan day, cac xét nghlem
khao sat gen toan dién dan dugc chap nhan st dung
trong 1dm sang nham ting cu’dng ca thé hoa trong linh
vuc ung thu. Mot xét nghiém duy nhat cung cap day
du thong tin Vé nerng bién déi ctia bd gen trong khoi
u s& gilip cac bac si co thé chan doan, tién lugng bénh
va lya chon phac d6 diéu tri phu hqp Trong nghién
ctru nay, ching téi thuc hién danh gia K-4CARE, mc}t
xét nghiém di truyén toan dién cho cac chi dau phan
tu‘ bd gen cua khoi u. Phuong phap: Xét nghlem nay
gobm 473 gen dac trung cho ung thu véi téng kich
thu‘dc vung khao sat Ia 1.7 Mb. Xét nghiém dugc danh
g|a trén cac nhém mau chudn véi nhiéu chi s6 gom
gidi han phat hién (LOD), dd tuang dong, dd nhay, do
d3c hiéu va do ch|nh Xac. Nerng bién d6i di truyén
dudc khao sat gom: blen th& don nucleotide (SNvs),
thém hay mét doan ngan (Indels), su thay d&i s6
lugng ban sao (CNAs), va cac dung hgp gen. Trong khi
do, viéc xac dinh sy b4t 6n dinh cta cac ving vi vé
tlnh (MSI) va tai Iu‘dng dot blen khoi u (TMB) dudc
danh gla dbng thdi trén ca mau chuén va 83 mau lam
sang tir 10 loai ung thu khac nhau. Két qua Tai
ngudng LOD la 5% cho ca SNVs va Indels, xét nghlem
cho do nhay va do ddc hiéu lan lugt Ia 99,96% va
100%. CAc bién d6i do dung hop gen hay tang sO
lugng ban sao déu cho do dac hiéu la 100%, vd&i do
nhay tuong u‘ng ld 94% va 100%. Céc bién thé dong
mam, bao gom cd SNVs va Indels, déu cho dd nhay va
doé dac hiéu la 100%. Gia tri TMB trén mau chuén cho
do tucng dong la 100%, va dat do tuang quan la 97%
khi so sanh gilra K-4CARE véi phudng phap giai toan
b exon trén nhdm mau lam sang. MSI xac dinh tir xét
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nghiém khi so sanh véi cac phuong phap PCR thudng
quy cho thay c6 do chinh xac cao vdi do nhay 94% va
do dac h|eu 100%. Két luan: Xét nghlem K-4CARE co
thé cung cap mot cach toan dién va dang tin cay cac
dau an phan t{r dugc sir dung cho diéu tri dich va diéu
tri mién dich & bénh nhan ung thu.

T khda: Xét nghiém gen toan dién, TMB, MSI

SUMMARY
ANALYTICAL VALIDATION OF K-4CARE: A

COMPREHENSIVE GENOMIC PROFILING ASSAY

Background: Comprehensive genomic profiling
(CGP) has gradually gained acceptance in clinical
pratice to empower precision oncology in recent years.
A single assay could provide a broad picture of genetic
and genomic alterations in the tumor, which then aids
physicians in disease diagnosis, prognosis and
treatment selection. This study demonstrated in-depth
analytical validation of K-4CARE, a tumor CGP assay.
Methods: The assay utilized a panel of 473 cancer-
relevant genes with a total length of 1.7 Mb. We first
used commercial reference materials to evaluate
performance criteria including limit of detection (LOD),
concordance, sensitivity, specificity and precision, to
detect single nucleotide variants (SNVs), small
insertion/deletions (Indels), copy number alterations
(CNAs), genomic rearrangement or  fusion.
Microsatellite instability (MSI) and tumor mutational
burden (TMB) were assessed using both reference
materials and 83 clinical tumor samples from 10
cancer types. Results: At LOD of 5% for SNVs and
Indels, the assay had sensitivity and specificity of
99.96% and 100%, respectively. Genomic fusions and
amplifications were detected with specificity of 100%;
sensitivity of 94% and 100% respectively. Detection of
germline variants, including both SNVs and Indels, also
achieved sensitivity and specificity of 100%. TMB
measurement showed 100% concordance with
reference materials; and in clinical samples, the
correlation coefficient  between  whole-exome
sequencing and targeted panel sequencing was 97%.
MSI analysis benchmarked against polymerase-chain
reaction showed high accuracy with sensitivity of 94%



