TAP CHI NGHIEN ClPU Y HOC

MOI LIEN QUAN GI’A NONG PO FERRITIN HUYET THANH
VA TU VONG O TRE EM MAC SOC NHIEM TRUNG
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Nghién ctru mé ta tién ctru trén 114 tré séc nhiém tring tai Khoa Piéu trj tich cuc ndi khoa (PICU)-
Bénh vién Nhi Trung wong, ttr thang 3 dén thang 11/2023 dé xac dinh méi lién quan gitta ndéng do ferritin
huyét thanh va ti&r vong & tré em méc séc nhiém tring. Néng do ferritin tdng cao & tré séc nhiém tring, véi
trung vj la 642,0 ng/mL (IQR: 339,0 - 1976,8), néng do ferritin huyét thanh & nhém t vong la 1899,5 ng/
mL (IQR: 934,5 - 4278,8), cao hon so véi nhém séng sét (176,0 ng/mL, IQR: 101,4 - 5289,5). Pudng cong
ROC cua ferritin dw doén tir vong cho thay dién tich dudi duong cong (AUC) la 0,77 ( 95% ClI: 0,67 - 0,88).
C6 méi twong quan thuan gitka néng dé ferritin véi: diém PRISM-IIl (r = 0,46, p < 0,0001), diém pSOFA
(r = 0,51, p < 0,0001), Lactate (r = 0,3, p = 0,001), VIS téi da (r = 0,38, p < 0,0001). Ngudng cut-off ctia
Ferritin > 1369,5 ng/mL c6 gia tri tién lwgng déc ldp va nén dwoc str dung trong mé hinh dw doan ti&r vong.

Twr khéa: Ferritin huyét thanh, séc¢ nhiém trung, tir vong, tré em.

I. DAT VAN BE

Ferritin & protein dw trir s&t, giip dam bao
sy 6n dinh cla sat ndi bao déng vai trd séng
con cho co thé.! Ngoai ra, ferritin huyét thanh
la chat phan (rng viém cép tinh, do d6 néng
do ferritin huyét thanh tang khi cé lwu hanh
cac cytokine.? Ferritin dwgc mo ta lién quan
dén két cuc xdu & tré nhiém trung nang va
s6c nhiém 14n dau vao nam 2007; tr d6 co
nhiéu nghién ctru vé kha nang tién lwong, dw
doan t&r vong cua ferritin hoac két hop véi cac
d4u 4an sinh hoc khac nhw protein phan ting C
(CRP).*8 Séc nhiém trung la tinh trang nhiém
tring nang gay rdi loan chirc nang tim mach,
nguyén nhan hang dau gay t& vong & tré du i
5 tudi.”® Tai Viét Nam, nghién ctru tai Bénh
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vién Nhi Trung wong ghi nhan ty 1& t& vong
& nhém déi twong nay giam tlr 65,7%, xudng
con 31% vao nam 2020, song van & mérc dang
lo ngai, do d6 viéc tim kiém cac dau an sinh
hoc dé& dy doan két cuc Ia can thiét.>1° DAu an
tién lwong trong séc nhiém trung hé tro nhan
biét b&nh nhan c6 nguy co ti vong cao dé co
chién luvgc didu tri phu hop." Ferritin la dau an
dw doan kha dung & qudc gia thu nhap trung
binh thap nhw Viét Nam bai chi phi thap va dé
thwe hién & hau hét cac bénh vién. Néng do
ferritin lién quan dén két cuc xau khac nhau
gita cac quan thé;® tuy nhién cho dén hién
tai, chwa c6 nghién clru & Viét Nam vé van dé
nay. Do dd, ching téi tién hanh nghién ciru véi
muc tiéu: Danh gia méi lién quan gitra ndng do
ferritin huyét thanh va t& vong & tré em méac
sbc nhiém trung, nham xac dinh vai trd cua
ferritin nhu mot d4u an tién doan trong thuc
hanh lam sang.
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Il. DOl TWVONG VA PHUONG PHAP

1. B6i twong

Tiéu chuén Iwa chon

Bénh nhan t 1 thang dén 16 tudi dwoc
chan doan soc nhiém trung dwa theo tiéu chuan
cla Surviving Sepsis Campaign International
Guidelines nam 2021: bénh nhi cé tinh trang
nhi&m tring va suy tuan hoan.?

Tiéu chuén loai trie

Bénh nhan c6 it nhat mét trong cac tinh
trang sau day:

- TG vong trong 24 gi® dau vao khoa PICU.

- C6 bang chirng nhiém sét rét.

- Puwoc chan doan hoi ching thwc bao
mau, hodc cac bénh ly tan mau man tinh nhw
thalassemia hoac tan mau do nguyén nhan
mién dich.

- Thoi gian khéi phat sbc nhiém trung cho
dén khi vao PICU I&n hon 48 gio.

2. Phwong phap

Thiét ké nghién ctru

Nghién clru mé ta cat ngang.

Thoi gian va dia diém nghién cteu

Tw thang 3 dén thang 11/2023 tai khoa Piéu
tri tich cwe ndi khoa, Bé&nh vién Nhi Trung wong.

Phwong phap chon méu

Chon méau ngu nhién, chon toan bd bénh
nhan du tiéu chuan nghién ctru.

Phwong phép thu thap sé liéu

S6 liéu dwoc thu thap tlr luc bénh nhan nhap
PICU va theo d&i két qua diéu tri dén khi ra khoi
PICU. Binh lwvong nong d6 ferritin huyét thanh
trong 24 gi& dau nhap vién.

Chi sé, bién sé nghién ctru

Cac thong tin vé tudi, gidi tinh, bénh nén
(c6 ho&c khéng), két qua diéu tri (t& vong hodc
sbéng), chi sé thuéc van mach (Vasoactive-
Inotropic Score- VIS); diém pSOFA, PRISM III:

huyét &p (mmHg), nhip tim (Ian/phut), diém dwa
vao thang Glasgow, tinh trang déng tr; sé lwong
bach cau, NLR (Neutrophil-to-Lymphocyte
Ratio): Ti s6 bach ciu da nhan trung tinh/ bach
cau lympho, tiéu cau, ferritin mau, lactat mau,
CRP mau, procalcitonin mau (PCT), creatinin
mau, billirubin mau.

T& vong do bét ky nguyén nhan nao dwoc
xac dinh & thoi diém trong vong 48 gid ra khoi
PICU.

Xtr ly sé liéu

D& liéu dwgc ma hoa va phéan tich béng
phan mém R phién ban 4.3.1. Cac bién phan
loai mé t& bang tn sb va ty 1& phan trdm, so
sanh bang kiém dinh Chi-square. Céac bién lién
tuc dwoc trinh bay dwéi dang trung binh va dé
léch chuan, hodc trung vi va khoang t&r phan
vi (IQR). Phan tich so sanh cac bién lién tuc
bang t-test, hodc Mann-Whitney U thich hop.
Phan tich hdi quy logistic da bién dwoc ap dung
dé xac dinh cac yéu t6 doc lap lien quan dén
tlr vong. Dién tich dwéi dwong cong (AUC),
Receiver Operating Characteristic (ROC), va
Odds Ratio (OR) dwoc st dung dé danh gia
méi lién hé gitra cac bién déc lap va nguy co
tr vong. Hé sb twong quan Spearman duwoc ap
dung dé danh gia mdi twong quan gitra ferritin
va cac chi sb viém khac (CRP, PCT, NLR) va
céac thang diém danh gia mirc d6 nang (pSOFA,
PRISM, VIS). Y nghia théng ké khi p < 0,05.

3. Pao dirc nghién ctru

Nghién clru da dwoc chip thuan bdi Hoi
ddng dao dirc trong Nghién clru Y sinh hoc
Bénh vién Nhi Trung wong ngay 31/07/2023, sb
chép thuan 2065/BVNTW-HDDD.

Ill. KET QUA

Trong th&i gian nghién ctru, c6 114 bénh nhan
da tiéu chuan dwoc dwa vao nghién clru, trong
dé c6 21 trwdng hop t&r vong (chiém 18,4%).
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Biéu dd 1. Nong do ferritin huyét thanh

Noéng do Ferritin trung binh la 4364 ng/mL ng/mL. Néng dé Ferritin trung vi 1a 642 ng/mL
(gia tri nhd nhéat 1a 13,5 ng/mL va gia tri I&n nhat (IQR, 339,0 -1976,8) (biéu d6 1).
la 86836 ng/mL) tap trung chi yéu & < 2000

Néng do Ferritin theo két qua diéu tri
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Biéu dé 2. Néng do ferritin theo két qua diéu tri

Noéng d6 Ferritin & nhom t& vong 1a 2322,0 ng/mL (IQR: 1375,0 — 5211,0) cao hon nhém sbng
568,0 ng/mL (IQR: 279,1 — 1302,0), p < 0,001 (biéu dd 2).
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sensitivity

1+ specficity

name
PRISM
NLR
Fermtn

PSOFA

Biéu d6 3. Pwong cong ROC cua ferritin va cac chi sé tién lwong tir vong

Dién tich dwéi dwong cong cla Ferritin
huyét thanh trong tién lwong tlr vong 1a 77,6%,

p < 0,001 (95% CI: 0,67 — 0,88). DPiém cut-off

tbt nhat cta gia tri Ferritin theo chi sé Youden

CRP-
PRISM -
VIS -
PCT-
Lactat-
pSOFA-

Ferritin-

0.3

05 0.3

.

<<?‘ 6\_‘2‘
%O 2

0.4

0.3

0.2

0.5

05

05

0.4

R

(Youden index) trong phan tach gi()a nhém
séng va nhém t& vong & bénh nhan séc nhiém
trung trong nhém nghién ctru la 1369,5 ng/mL
v@i d) nhay la 76% va dd dac hiéu la 76,3%.

0.2
0 0
Corr

06 0.1 0.1 mmmm 1.0
05

05 03 0.2
0.0
05 01 01 ki
-1.0

06 -0.1 -0.2

0.4 -0.1 0.1

N .
Q}c_ﬁ ng \A\?‘

Biéu doé 4. M6i twong quan cua ferritin va cac dau an tién lwong khac

Néng do ferritin huyét thanh cé méi twong
quan tuyén tinh thuan manh véi diém PRISM
1, diém pSOFA; twong quan thuan trung binh
v&i diém VIS va ndng d6 lactat cé y nghia théng

ké v&i p < 0,05. Néng db ferritin c6 twong quan
tuyén tinh yéu v&i PCT nhung khong cé y nghia
théng ké (p > 0,05), va khéng cé twong quan
v6i CRP, bach cau (biéu db 4).
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Bang 1. Phan tich hdi qui da bién cac yéu té lién quan ttr vong

. 95% CI
Bién nghién ctru OR p -
Thap Cao
Tubi 1,01 0.22 0,99 1,03
Bénh nén 0,19 0,09 0,02 1,34
CRP 1,004 0,17 0,99 1,01
Lactat 0,95 0,65 0,75 1,20
NLR 0,72 0,01 0,55 0,93
PRISM IlI 1,27 0,003 1,08 1,45
Ferritin > 1369,5 ng/mL 11,53 0,004 2,18 60,82

Chu thich: NLR; ty Ié bach céu trung tinh/bach céu lymho, PRISM Ill: thang diém tién luong t& vong

Két qua phan tich hdi quy logic da bién cho
thdy néng do Ferritin > 1369,5 ng/mL [(OR =
11,53 (95 CI: 2,18 — 60,82], p = 0,004., PRISM

[(OR = 1,27 (95 CI: 1,08 — 1,45], va NLR [(OR
=0,72 (95 Cl: 0,55 — 0,93] c6 lién quan t&i tang
nguy co’ tlr vong.

Bang 2. Méi lién quan giira ndng dé Ferritin va tir vong

Phan tich don bién Phan tich da bién

T phan vi Ferritin

OR P 95% CI OR p 95% ClI
< 339 ng/ml 1,0 0 1,0-1,0 1,0 0 1,0-1,0
>339 dén < 642 ng/ml 0,54 0,62 0,046 — 6,298 0,33 0,41 0,02 - 4,68
642 dén < 1976,8 ng/ml 4,66 0,07 0,88 — 24,79 2,47 0,35 17,45
> 1976,8 ng/ml 8,65 0,009  1,695-43,179 2,32 0,41 0,31 -17,30
NLR 0,9 0,1 0,7-1,02 0,76 0,03 0,60-0,97
PRISM I 1,26 < 0,001 1,137 - 1,40 1,29 0,001 1,10 - 1,52

Chu thich: NLR; ty Ié bach céu trung tinh/bach céu lymho, PRISM Ill: thang diém tién luong tdr vong

Khi phan tich mdi lién quan gilba cac murc IV. BAN LUAN
ndng dd Ferritin khac nhau véi t& vong c6 kiém
soat cac yéu té nhiéu khac (tudi, gisi tinh, bénh
nén phic tap, CRP, Lactate, NLR, PRISM),
bénh nhan séc nhiém trung c6 ndng do ferritine
tang lén cé nguy co tl vong tdng dan véi nhém
c6 ndéng do Ferritin < 339 ng/ml, tuy nhién sy
khac biét khong co6 y nghia thdng ké.

Néng do trung binh ferritin huyét thanh &
tré em mac séc nhiém trung 1a 642,0 ng/mL
(IQR: 339,0 - 1976,8 ng/mL), cao hon so vo&i
ngwdng binh thuwdng cao & tré em khée manh
(200 ng/ml). Két qua nay twong tw nhw cac
nghién cru trén thé gi¢i nhu: Garcia 303 ng/
mL (IQR: 21 - 2210 ng/mL), Tonial 581 ng/mL
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(IQR: 287 - 1283 ng/mL).2* Tang ndng do ferritin
trong nhiém khuén huyét 1a mét phan &ng cap
tinh, xay ra déng thdi voi phan &ng viém qua
trung gian céac cytokine la dau an cla dai thuc
bao hoat héa nhw TNFa, IFNy, interleukin-1
(IL-1), interleukin-6 (IL-6), va CD163 hoa tan
(sCD163).2 Ferritin, do d6 tré thanh d4u 4n cua
sy hoat hda dai thyc bao trong phan rng viém,
Két qua phan tich cho thay ferritin huyét
thanh co gia tri tién lwong tl vong twong dbi tét
v@i dién tich dwéi dwdng cong ROC 0,77 (95%
Cl: 0,67 — 0,88, p < 0,001). Diém céat ndng d6
ferritin la 1369,5 ng/mL c6 kha nang phan biét
nhém sdng va tlr vong véi d6 nhay 76%, dod
d&c hiéu 76,3% (p < 0,001). Phan tich héi quy
logistic da bién cho thay ferritin > 1369,5 ng/mL
c6 lién quan téi tr vong. Nhém bénh nhan co
néng do Ferritin > 1369,5 ng/mL cé nguy co' t
vong cao gap 11,53 lan so v&i nhém cé ndéng
do Ferritin < 1369,5 ng/mL (p < 0,001). So sanh
véi cac nghién ctru khac, ndng do ferritin huyét
thanh cling nhw ngwéng cut-off lién quan dén
t&r vong khac nhau gitra cac quan thé cé thé lién
quan dén ty lé thiéu mau thiéu sat. V&i quan thé
c6 ty 1é thiéu mau thiéu sat > 40%,® mot nghién
ctvu & Brazil trén 312 tré nhiém khuan huyét véi
ty 1& sbc nhiém trung 42,9%, ferritin cao nhéat
trong 48 gi® dau 1a 150,5 ng/mL (IQR: 82,25 —
362,0), c6 kha nang dw doan tlr vong véi AUC
0,787 (95% Cl: 0,737 — 0,83)." Nghién ctu tai
An Do trén 42 tré em méc séc nhiém triing cho
thdy néng dd ferritin I&n hon 500 ng/mL c¢é RR
= 2,48 (95% CI: 0,95 - 6,43) va I&n hon 1,000
ng/mL c6 RR = 1,94 (95% CI: 0,94 — 4,02) lién
quan dén ty & t&r vong.® V&i quan thé cé ty lé
thiéu mau thiéu sat < 5% nhuw & Hoa Ky, ferritin
c6 khad nang tién lvong tir vong tét véi AUC
0,878 (95% Cl: 0,751 — 1,000), diém cut-off tbi
wu dwa vao phuwong phap Youden la 1980 ng/
mL v&i dd nhay 75% va doé dac hiéu 92%.1516

Gia thuyét vé méi lien quan gitra ting ndng

do Ferritin huyét thanh va két cuc xau trong soc
nhiém khuan:

(1) Nhiém khuén huyét thuwéng tao ra ndi doc
td (endotoxin), kich thich gen ma héa ferritin,
dan dén ting ndng do ferritin trong huyét thanh.

(2) Ferroptosis 1a mét con dwong cla chét
té bao, cé thé thay ddi theo cac néng dod khac
nhau cla ferritin huyét thanh, gay tbn thuwong té
bao va réi loan chirc nang co quan.

(3) Céac cytokine viém cé thé kich thich
tang san xuét ferritin, qua trinh nay tiép tuc giai
phdng céac yéu tb tién viém, dan dén phan (ng
viém nang hon nhw mét vong xoan bénh ly dan
dén tién lwong xau."”

Nghién cru ctia chung téi cho thay ndng do
Ferritin c6 mdi twong quan tuyén tinh v&i cac
chi s6 danh gia tinh trang néng ban dau nhw
PSOFA (p = 0,51), PRISM Il (p = 0,46), VIS (p
= 0,38), Lactate (p = 0,3), c6 y nghia théng ké
v6i p < 0,01 (bidu d6 4). Cac nghién ciru trén
thé gi¢i st dung thang diém danh gia twong tw
cho quan sat twong quan thuan twong ty gitra
Ferritin va mirc d6 ndng ban dau nhap PICU. 4
Ferritin khéng c6 twong quan hodc khbéng co y
nghia théng ké véi cac diu an sinh hoc khac
nhw PCT, bach cu vé&i p > 0,05. Biéu nay phu
hop vé&i cac nghién ciru quéc té st dung thang
diém danh gia twong tw, cho thy ferritin cé méi
twong quan thuan véi mirc d6 nang cla bénh
nhan khi nhap vién PICU. Tuy nhién, ferritin
khéng cé méi twong quan rd rang véi cac dau
4n sinh hoc khac nhw PCT hay CRP (p > 0,05).
Diéu nay cho thay twong quan cua ferritin v&i
d4u &n CRP c6 thé lien quan dén dong hoc clia
dau 4n sinh hoc: ferritin tdng cao nhat sau 24
gi®, thoi gian ban thai 30 gi®, néng do ferritin
thay ddi cham phu hop la d4u 4an tién lwong
hon la CRP c6 ndng do téng sau 4 dén 6 gio,
dat dinh vao khoang 36 dén 50 gid, thoi gian
ban thai 4 dén 7 gi®, phu hop 1a dau 4n danh
gia dap wng diéu tri."81°
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Noéng do Ferritin huyét thanh c6 gia trj tién
lwong twong dbi tét & tré séc nhiém trung;
song bén canh d4, con nhiéu yéu té anh huéng
dén tir vong ciing nhw yéu td c6 kha nang gay
nhiéu dén gia trj tién lwong t& vong cla ndng
do ferritin huyét thanh & nhém nghién ctru, vi
vay chung t6i da st dung phwong phap phan
tich da bién v&i cac yéu td tién lwong (tudi,
gi®i tinh, bénh nén, CRP, NLR, PRISM) dé tim
cac yéu td lién quan. Két qua cubi cung cho
thdy PRISM lIl, NLR va Ferritin > 1369,5 ng/
mL |a yéu tb tién doan t&r vong doc 1ap. Nghién
ctu clia tac gid Carcillo va cong sw cho két
luan néng do ferritin dw doan ti 1& t& vong doc
lap nhwng PRISM thi khéng, (OR Ferritin la
1.001 (95% CI: 1.000 — 1.001)."® Sy khac biét
nay cé thé lién quan dén thoi gian bénh nhan
bat dau biéu hién sé¢c nhiém trung dén khi lay
xét nghiém ferritin trong nghién ctru ctia ching
t6i khac nhau do ddc diém ctia bénh vién tuyén
cudi v&i hon da sbé bénh nhan dwgc 6n dinh
ban dau truwéc khi chuyén 1én PICU cla chung
t6i. Tuy nhién, hau hét cac tac gia trén thé gidi
thwong st dung diém cut-off cta ferritin dé
phan tach nhém séng va tir vong hon la ndng
do Ferritin lién tuc.®5'6 K&t qua cla chang toi
cling cho thdy ngwéng cut-off ciia Ferritin >
1369,5 ng/mL cé gia tri tién lwong ddc lap va
nén duwgc st dung trong mé hinh dy doan t
vong da bién.

Nghién clru gia tri cGia ndng dd ferritin huyét
thanh trong tién lwong t& vong sdc nhiém tring
@ tré em la mot nghién clru méi trong linh virc
hdi strc nhi khoa. Trong thwe hanh l1am sang,
ferritin huyét thanh c6 thé dwoc s dung nhw
mot cdng cu sang loc hiéu qua va chi phi thap
dé danh gia mirc dd nghiém trong cha sbéc
nhiém khuan va tién lvong t&r vong & tré em.
Ferritin cling c6 thé giup theo déi sw thay dbi
tinh trang viém va hiéu qua cla diéu tri, ttr do
diéu chinh phwong phap diéu tri kip thoi. Dac

TAP CHI NGHIEN ClPU Y HOC

biét, ndng dd ferritin > 1369,5 ng/mL c6 lién
quan t&i lwong t&r vong va cé thé duoc siv dung
dé xac dinh nhém bénh nhan co nguy co’ cao,
can duoc diéu trj tich cwe hon.

Tuy nhién day la nghién ctru don trung tadm
va s lwgng bénh nhan it, do dé can c6 nhirng
nghién ctu tiép theo dwoc thwe hién da trung
tam cho tat ca cac bénh nhan nhap PICU véi
thoi gian nghién clru dai hon nhdm dwa ra
két luan chinh xac hon vé vai trd cGa néng do
ferritin huyét thanh trong tién lvong t& vong
bénh nhi nang. Mot s yéu té khac nhw dinh
duéng,néng do sat huyét thanh va suy than cé
thé anh hwéng dén ndng do ferritin. Tuy nhién,
trong nghién ctru nay tap trung vao mdi quan
hé gitra ferritin va t& vong & bénh nhan sbc
nhiém khuén. do d6 can dé& xuét nghién ctru
tiép theo dé lam rd tac dong cla cac yéu tb gay
nhiéu nay

V. KET LUAN

Néng do Ferritin huyét thanh cé twong quan
véi mirc dd ndng cha bénh va la mot chi sb
sinh hoc c6 lién quan t&i t&r vong & tré em séc
nhiém trung va cé thé ap dung trén l1am sang
dé tién doan nhirng bénh nhan séc nhiém triing
c6 nguy co t& vong cao hon. Tuy nhién, can
¢6 nhirng nghién cru tiép theo véi c& mau Ién
hon, theo ddi dong hoc cla ferritin theo th&i
gian dé xac dinh gia tri tién lwong tlr vong & tré
em méc sb¢ nhiém trung.
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THE CORRELATIONS BETWEEN SERUM FERRITIN LEVELS
AND MORTALITY AMONG PEDIATRIC SEPTIC SHOCK PATIENTS

This cross-sectional study included 114 children with septic shock admitted to the Pediatric
Intensive Care Unit (PICU) of Vietnam National Children’s Hospital between March and November
2023. The objective was to assess the correlation between serum ferritin levels and mortality of
pediatric septic shock. Results revealed significantly elevated serum ferritin levels in septic shock
patients, with a median of 642.0 ng/mL (IQR: 339.0 — 1976.8). Non-survivors exhibited much higher
ferritin levels (median 1899. 5 ng/mL, IQR: 934.5 — 4278.8) compared to survivors (median 176.0
ng/mL, IQR: 101.4 -5289.5). The area under the ROC curve (AUC) for ferritin levels in predicting
mortality was 0.77 (95% CI: 0.67 — 0.88). Ferritin levels showed significant correlations with PRISM-
Il score (p = 0.46, p < 0.0001), pSOFA score (p = 0.42, p <0.0001), lactate (p = 0.3, p =0.001), and
maximum VIS (p = 0.38, p < 0.0001). Logistic regression analysis identified ferritin levels > 1369.5
ng/mL as an independent predictor of hospital mortality. These findings suggest that serum ferritin is
a valuable prognostic biomarker in pediatric septic shock, particularly when measured within the first
24 hours of PICU admission.

Keywords: Serum ferritin, septic shock, mortality, children.
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