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Gia tri tién lwong tir vong ciia bién doi nong d sat huyét
twong ¢ bénh nhan nhiém khuan huyeét

Plasma iron concentration changes in mortality prognosis in patients
with sepsis

Nguyén Vin Tuén, Vii Viét Sang*, Bénh vién Trung wong Quan doi 108
Quach Xuéan Hinh va Lé Hiru Song

Tom tat

Muc tiéu: Xac dinh bién d6i ndng do sat huyét tuong & bénh nhan (BN) nhiém khudn huyét (NKH) va
muc do bién d6i néng do sat (A sat) trong tién lugng ti vong (TV) 30 ngay. Déi tugng va phuong phdp:
Nghién ctiu mé ta ti€n ctru trén 107 BN NKH diéu tri tai Bénh vién TUQD 108 ti thang 11/2019 dén thang
02/2021. Do nbng do sat huyét tuong tai thdi diém chdn doan NKH (T1) va tai thai diém ngay 3 (T3) sau
khi dugc chdn doan NKH, ghi nhan séng sét va ti vong 30 ngay. Két qua: Néng dé sat huyét tuong & thai
diém T1 thap hon & thoi diém T3 (1,7 (0,9 - 3,3) umol/L va 6,2 (3,6 - 9,9) umol/L (p<0,001)). Bénh nhan c6
A sat < 2,65umol/L c6 nguy co ti vong trong 30 ngay cao hon bénh nhan cé A sat > 2,65umol/L véi RR va
95% KTC la 3,86 (1,49 - 9,94), p<0,01. Két ludn: Mdic d6 bién déi ndong dd sat huyét tuong co thé la yéu to
nguy co tlrvong trong 30 ngay & bénh nhan nhiém khudn huyét.

Trkhéa: Nhiém khuan huyét, sat, sat huyét tuong.

Summary

Objective: To determine the change in plasma iron level in patients with sepsis and the degree of
change in iron level (A iron) in predicting 30-day mortality. Subject and method: Prospective descriptive
study was conducted on 107 patients with sepsis treated at 108 Military Central Hospital from November
2019 to February 2021. Plasma iron levels were measured at the time of diagnosis and on day 3 after
diagnosis made, 30-day follow-up of survival and mortality. Result: Plasma iron level at T1 was lower than
that at T3 (1.7 (0.9 - 3.3) umol/L and 6.2 (3.6 - 9.9) umol/L (p<0.001)), respectively. Patients with A iron <
2.65umol/L had a higher risk of 30-day mortality than patients with A iron = 2.65pumol/L with RR and 95%
Cl of 3.86 (1.49 - 9.94), p<0.01. Conclusion: Change in plasma iron level may be a risk factor for 30-day
mortality in patients with sepsis.
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1. DAT VAN BE

NKH la tinh trang NK nang do dap Ung cua vat
chu véi tac nhan gay bénh lam réi loan chic nang
cac co quan dan dén tir vong. Mdc du ¢6 nhiéu tién
b6 trong chan doan, theo déi, tién lugng va diéu tri
nhung ty 1& TV do NKH con rat cao. Udc tinh hang
nam, trén thé gidi co trén 19 triéu ca NKH va 5 triéu
ca TV do NKH . Vi vay, tim ra yéu t6 tién lugng nang
cta NKH dé can thiép diéu tri kip thai va giam ty lé
TV la rat can thiét.

Cho dén nay da cé nhiéu nghién ctu ching
minh vai tro clia cac yéu t6 vi lugng trong trong dap
ung viém va NKH clng nhu cling nhu gid tri tién
lugng nang va ti vong ctia nd. Trong do, sat la mot
yéu t6 vi lugng can thiét cho tat ca cac vi sinh vat
ton tai va phat trién, tham gia xuc tac cac enzyme
cla nhiéu phan lng oxy hda cho san xuat nang
lugng va chuyén hoa. Sit khong lién két vai
transferrin xdc tac tao géc oxy tu do gay tén thuong
mo, mat khac né sé di nhanh vao té bao gay qua tai
sat té€ bao; nhiém khuan gay tén thuong mo va té
bao cing lam tang gidi phéng sit vao mau °. Dé
chdng lai tdc nhan gay bénh, co thé c6 c6 co ché
lam giam sat huyét ngan vi khuan nhan sat, ngan tac
hai clia sat tu do déi vdi ca thé >, Nhiéu nghién clu
da chiing minh néng do sat huyét giam va nong do
sat huyét ¢ lién quan dén mdc d6 nang va t vong
& BN NKH *> %7 Tuy nhién, chua c6 nghién clu vé
bién d6i ndng do sat huyét tuong va mai lién quan
gilta muc d6 bién d6i néng do st véi ty 1é tirvong &
BN NKH. Vi vay chung t6i thuc hién dé tai véi muc
tiéu: Xdc dinh bién d6i néng dé sat huyét tuong va
muc dé bién d6i néng do sdt trong tién lugng tu vong
30 ngay & bénh nhan nhiém khudn huyét.

1. ool TUONG VA PHUONG PHAP
2.1.Déi tuong

G6m 107 BN, dugc chan doan NKH, diéu tri tai
Bénh vién TUQD 108 tU thang 11/2019 dén thang
02/2021.

Tiéu chudn lua chon: T 18 tudi trd lén, dugc chan
doan NKH theo tiéu chuan clia déng thuan Qudc té

[&n tht 3 vé NKH: BN c6 biéu hién nhiém khuén va
tang cap tinh diém SOFA tur 2 diém trg lén 8,

Tiéu chudn loai tro: BN c6 mét trong cac tiéu
chudn sau: Nhiém HIV, dung thudc tic ché mién dich,
suy than man loc mau chu ky, xa gan mat bu, truyén
mau, cac ché pham cla mau, bd sung st trong
vong 3 thang trudc va trong qua trinh diéu tri, phu
n{t dang mang thai, cho con bu, bénh ty mién, loc
mau trudc thai diém T3.

2.2. Phuong phdp

Thiét ké nghién ctu: Nghién ctru mé ta tién clu.

Phuang phap lay mau: Bénh nhan dugc chon
theo phuong phap chon mau thuan tién. Tat ca
bénh nhan c6 da tiéu chudn trong khoang thai gian
nghién ctiu déu dugc chon vao nghién ctu. C6 mau
udc tinh theo céng thuc 4p dung cho phuong phap
nghién ctiu thuan tap.

2
{Zax 2pq + Zﬂxwlp]q] + pzqu

2

n= 2
(p]- p2)

Trong d6: n la ¢ mau ctia méi nhém gém nhém
c6 yéu t6 nguy co va nhom khong co6 yéu té nguy
cG; p=(pl+p2)/2, p;:ty 1& t& vong trong nhém cé
yéu t6 nguy co, p,: ty 1é ti vong trong nhém khéng
c6 yéu t6 nguy co; q = 1-p, RR: la ty s6 nguy ca (Risk
ratio), P, = RRxP,; chon a = 0,05 (hai chiéu) c6 Z =

2
1,96; chon B = 0,7 thi Z; = 1,28. Nhu vay, viéc udc
lugng ¢ mau phu thudc vao gia tri cta p;, p,
trong cac nghién cdu trudc d6. Tham khdo cac
nghién ctru khac *, gia tri p, = 0,649, p,= 0,260 tinh
dugc n =27 la ¢8 mau tdi thiéu trong méi nhom.

Noi dung nghién cuu va cdc chi tiéu ddnh gid

Cac dac diém chung cda ddi tugng nghién cuu,
TV trong 30 ngay.

Xét nghiém dinh lugng sat huyét tuong

Bénh pham: Pugc lay tai thai diém chan doan
NKH (T1) va tai th&i diém ngay 3 (T3) sau khi duoc
chan doan NKH (dé danh gia dap (ng sém vdi diéu
tri), bénh pham dugc 1y vao thai diém trudc an. Lay
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2ml mau tinh mach cho vao 6ng chéng déng bang
Li heparin, sau d6 ly tam 4000 vong trong 5 phut
tach lay huyét tuong va dinh lugng sat huyét tuong
duoc thuc hién tai Khoa Sinh hoa, Bénh vién TUQD
108. Pinh dugng sat huyét tuong bang phuong
phap do quang trén may AU5800, hdéa chat cua
hang Beckman Coulter. Nong d6 sit huyét tuong
binh thudng & nam 12,5 - 32,2umol/L, nl la 10,7 -
32,2umol/L theo kit cla nha san xuat, hang
Beckman Coulter. A sét = Néng d6 sat tai thai diém
T3 - Nong dd sét tai thoi diém T1.

X ly va phan tich sé liéu
S6 liéu dugc nhap va xt ly bang phan mém

thong ké SPSS 22.0. Su khac biét c6 y nghia théng ké
vGi p<0,05. Nong d6 sat huyét tuong cé phan bo

Ill. KET QUA

khéng chudn dugc mé ta bang trung vi va khoang
tl phan vi. So sanh néng dé sat huyét tuong tai thai
diém T1 va T3 bang test Wilcoxon; so sanh A sét giira
2 nhém khac nhau bédng test Mann Whitney U dé
kiém dinh. Tinh nguy cg t& vong RR va khoang tin
cdy 95% cua A sat tuang Ung véi diém cét téi uu
theo phan tich dudng cong ROC. S dung phuaong
phap Kaplan-Meier dé so sanh sac xuat séng sot
gira cac bénh nhan tuong Ung vai diém cat cta A
sat, st dung test Log-rank dé so sanh gitra 2 nhom.

Dao dtic nghién ciu

Noi dung nghién ctu da dugc thong qua Hoi
déng khoa hoc va HOi dong dao duc cha Vién
nghién cttu Khoa hoc Y dugc Lam sang 108 (S6
5191/ HPDD, ngay 20/9/2019).

3.1. Bdc diém chung
Bang 1. Pac diém chung
Dic diém (n=107) Gia tri
s N n (%) 33 (30,8%)
iGi
Nam n (%) 74 (69,2%)
Tuéi trung binh (nam) 64,7 + 13,6
T vong 30 ngay n (%) 19 (17,8%)

Nhdn xét: Téng s6 107 BN NKH. Nam gi6i chiém da s6 (69,2%). Tudi trung binh ctia BN 1a 64,7 + 13,6 tudi.

Ty 18 TV 17,8%.

3.2. Bién déi néng dé sdt huyét tuong & bénh nhédn nhiém khudn huyét

Bang 2. Nong dé sat huyét tuong tai thoi diém T1va T3

Chisé Thai diém Trung vi (Khoang t& phan vi) p*
St ( m T1(n=107) 1,7(0,9-3,3) 0,001
at (umo <0,
H T3 (n=107) 6,2(3,6-9,9)
* Test Wilcoxon

Nhdn xét: Néng d6 sat huyét tuong & bénh nhan NKH thap. Néng dé sat & thoi diém T3 cao hon cé y
nghia théng ké so vdi tai thai diém T1 (6,2 (3,6 - 9,9) umol/L va 1,7 (0,9 - 3,3) umol/L).
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Bang 3. So sanh A sat giita nhém séng va nhém ti vong trong 30 ngay

Chisé n Trung vi (Khoang t& phan vi) p*
A st (umol/L) Séng 88 43(1,40-7,9) <0,05
(n=107) Tu vong 19 0,8 (-0,1-4,2)

Nhdn xét: A sat 8 nhom t vong trong 30 ngay thap hon nhém séng (0,8 (-0,1 - 4,2) va 4,3 (1,40 - 7,9)
umol/L), su khéac biét c6 y nghia théng ké (p<0,05).
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1-B6 dac hiéu
Biéu dé 1. Dudng cong ROC trong tién lugng tt vong cla A st

10

Bang 4. Gia tri tién lugng tir vong trong 30 ngay cia A sat

Chisé Diém cat Do nhay (%) Do dac hiéu (%) AUC 95% KTC p
A sat
(umol/L) 2,65 73,7 64,8 0,68 0,53-0,82 <0,05
(n=107)

Nhdn xét: A sat co gia tri tién lugng tl vong thap (AUC = 0,68, p < 0,05), diém cat t6i uu cha A st trong
tién lugng ti vong la 2,65umol/L.
Bang 5. Nguy co tif vong trong 30 ngay theo A sat

Nguy co Sdng sot Td vong RR *)
Chi s6 n (%) n (%) (95% KTC) P
A sat =265 57 (91,9) 5(8,1)
> (n=62) ' ' 3,86

(umol/L) <0,01
< 2,65 (1,49 -9,94)

(n=107) 31 (68,9) 14 (31,1)
(n =45)

(*) test y 2
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Nhdn xét: Bénh nhan c6 A sét < 2,65umol/L c6 nguy co ti vong trong 30 ngay cao hon bénh nhan cé A
sat > 2,65umol/L vGi RR va 95% KTC la 3,86 (1,49 - 9,94), p<0,01.

Bang 6. Thai gian s6ng sé6t trung binh theo A sat

Chisé n Thoi gian séng sét trung binh (ngay)
A sat (umol/L) > 2,65 62 28,10 £0,82
(n=107) < 2,65 45 23,80+ 1,46
1.0
0.5 p = 0,001
—L
?'é
.b-'_'] 0.6
,.:E
g I A sat = 2,65 pmol/L (n = 62)
ﬁ 0.4 —I A sat = 2,65 nmol/L: (n = 45)
|:|_"!I_
0.0
I I ] I ] ]
a 5 10 15 20 25 30

Thol gian (nugay)

Bi€u dé 2. Dudng Kaplan Meier cho xac sudt séng sét sau 30 ngay theo A sét

Nhan xét: Nhém c6 A sat < 2,65uml/L cé thoi
gian song sét trung binh 23,80 + 1,46 ngay. Nhom
c6 A sat > 2,65umol/L cé thdi gian s6ng sét trung
binh 28,10 + 0,82 ngay. Nhiing bénh nhan cé A sét <
2,65umol/L c6 xac suat song sét sau 30 ngay diéu tri
thap hon so v6i nhitng bénh nhan cé A sat > 2,65
umol/L, khac biét gitra 2 nhém c6 nghia thong ké,
p<0,01 (test log-rank).

IV. BAN LUAN

Hau hét cac nghién clu trong nudc va trén thé
giGi déu thay & cac bénh nhan NKH c6 ty Ié nam cao
han so vai nit. Nghién cliu ctia Vi Quéc Pat va cong
su (2017) cling thay ty & bénh nhan nam chiém tai
72,3% °. Martin va cong su nghién ctru vé dich té hoc
NKH & Hoa Ky trong 20 nam da ghi nhan nam gidi co6

nguy cd mac NKH hang nam cao gép 1,28 lan so vai
n( gi6i '°. Nghién ctiu clia chung téi cling thay ty lé
bénh nhan nam chiém da s6 (69,2%), nit gidi chi
chiém 30,8% (Bang 1). Nguy cd mac NKH & nam cao
hon nit c6 thé 1a do nam c6 nhiéu bénh ly nén hon
ni nhu nghién ctu cda Artero (2012) da mo ta '';
Martin K Angele cho rang & bénh nhan NKH, nam
gidi c6 tinh trang suy gidam mién dich qua trung gian
té bao, nguyén nhan do cac hormone sinh duc nam
nhu androgen da dugc chiing minh la c6 kha nang
Uc ché dap ung mién dich qua trung gian té bao.
Ngugc lai, cdc hormon sinh duc n{ lai ¢6 tac dung
tang cudng mién dich, c6 tac dung bao vé co thé ™.
NKH thudng gap & bénh nhan cao tudi, c6 bénh ly
man tinh. Tudi trung binh trong nhém nghién cdu
cla chuing t6i la 64,7 + 13,6 tudi (Bang 1). NKH dién

5
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bién cap tinh, bénh nhan thudng nhap vién trong
tinh trang nang va ty |é t& vong cao. Ty |é t& vong
trong nghién ctu clia chang téi la 17,8%, két qua
nay cling tuang déng vai két qua clia cac nghién
ctu khac nhu Bauer va cong su khi tién hanh nghién
clu t6ng hagp 170 nghién cliu vé ty |é tir vong &
bénh nhan NKH & Chau Au, B4c My va Uc cho thay ty
[é tir vong trong 30 ngay & bénh nhan NKH tu 21,5 -
27,1% .

Chung t6i thdy néng do sat huyét tuong & BN
NKH gidm duéi gi6i han binh thudng & ca thoi diém
chan doan NKH (T1) va thai diém ngay thi 3 (T3) sau
chan doan NKH; néng do sat & thai diém T3 cao hon
¢6 y nghia théng ké so véi tai thai diém T1 tucng Ung
26,2 (3,6 - 9,9) pmol/L va 1,7 (0,9 - 3,3) umol/L (Bang
1). K&t qua nay cling phu hgp véi nghién cliu clia cac
tac gia khac nhu nghién ciu ctia Jiang (2019), néng do
sat huyét tuong & nhém NKH thap hon nhém chiing
(ngudi khde manh) . Missano Florido (2012), BN NKH
c6 ndng dd sat huyét thap ; Nghién ctu cha Ayoglu
(2016) 7, Brandtner (2020) °, cling chimg minh néng
do6 sat huyét giam & bénh nhan NKH. Trong diéu kién
sinh ly binh thudng, néng doé sit huyét tuong dugc
diéu hoa badi hepcidin dugc san xuat tu té bao gan,
hepcidin c6 tac dung lam gidm sat huyét tuong bang
cach lién két véi ferroportin gdy ra nhap bao cla
ferroportin va lam giam su xuat sat vao huyét tuong tu
tat ca cac nguén du trir, gidm hap thu sat & ruét. Khi
nhiém khuan sé kich thich san xuat hepcidin lam gidm
sat trong huyét tuong. Ca ché ha sét huyét tuong
trong nhiém khuén la dé bao vé vat chi. Cac vi sinh
vat déu can sat dé ton tai va phat trién trong dé c6 ca
cac vi sinh vat gay bénh, viéc tang cuong nhat sat va
luu trit sat trong dai thuc bao c6 tac dung ngan can vi
sinh vat nhan sét va bao vé vat chi khoi tac dong doc
hai b&i muic do tang cla sat dugc gidi phéng do tén
thuong mo, héng cau trong qua trinh nhiém khuan va
viém. Su gidm sat huyét tuong clng lam ting kha
nang lién két transferrin véi sat dugc giai phdng trong
nhiém khuan ti pha hly cac mé va héng cau, do dé
han ché viéc tao ra sat khong lién két vdi transferrin sé
dugc vi sinh vat dé dang st dung. Mat khac, sat khéng
lién két véi transferrin xdc tac qua trinh tao goc 6 xy ty
do gay tén thuang mé *>.

So sanh muc do bién d6i nong dé sat huyét
tuong tai thoi diém T3 so vai thoi diém T1 chang téi
thay, A sdt & nhom ti vong thap hon nhém séng
(0,8umol/L va 4,3umol/L, p < 0,05) (Badng 3). Khi
phan tich dudng cong ROC cho gia tri tién lugng tu
vong cla A sat thdy diém cit t6i uu cla A sat la
2,65umol/L (Bang 4). So sanh nguy co t&r vong gilra
nhom bénh nhan c6 A sit < 2,65umol/L va nhom
bénh nhan cé A sat > 2,65umol/L thay rang bénh
nhan cé A sat < 2,65umol/L c6 nguy co tir vong cao
han bénh nhan cé A sat > 2,65umol/L véi RR va 95%
KTC la 3,86 (1,49 - 9,94), p<0,01 (Bang 5). Nhiing
bénh nhan co6 A sat < 2,65umol/L c6 xac suat sdng
sOt sau 30 ngay diéu tri thap hon so véi nhiing bénh
nhan A sat > 2,65umol/L, khac biét gitta 2 nhém c6
nghia thong ké, p<0,01 (Bi€u dé 2). Nhém co A sat <
2,65umol/L c6 thai gian s6ng sét trung binh 23,80 +
1,46 ngay, nhom c¢é A sat > 2,65umol/L cé thoi gian
song sét trung binh 28,10 + 0,82 ngay (Bang 6). Giai
thich cho két qua nay, c6 thé la do sau thoi diém T1
bénh nhan da dugc diéu tri khang sinh va cac bién
phap diéu tri nhiém khuan huyét, néu tinh trang
nhiém khudn va viém chua dugc kiém soat, cac
cytokine viém sé tiép tuc dugc tao ra va kich thich
gan san suat hepcidin cé tac dung lam giam néng
dé sat huyét tuong va day co thé 1a nguyén nhan A
sat & nhém ti vong thap hon nhom séng. Nhiéu
nghién cttu da chiing minh néng dé sat huyét tuong
c6 lién quan dén muc dé nang cta bénh va t vong
& bénh nhan nhiém khudn huyét. Nghién clu cla
Lan (2018), bénh nhan nhiém khuan huyét c6 néng
dé sat huyét tuong cao hon cé ty 1é ti vong trong 90
ngay cao hon ' c6 méi tuong quan thuan giiia
nong do sat huyét tuong vdi ty lé ti vong, ndbng do
sat huyét tuong & nhom ti vong cao hon nhom
séng sot (Brandtner, 2020) ®. Nghién ctiu ctia Ayoglu
(2016) clng thdy nong do sat huyét tuong cua
nhém s6ng thap hon nhém ti vong ’. Tuy nhién,
cho dén nay, trén thé gidi chua c6 nghién ciu vé
muc do bién doi nong do sit huyét tuong va méi
lién quan gitta muc do bién doi véi ty 1é t vong nén
chua c6 dit liéu dé so sanh véi két qua nghién cuiu
cla chung toi.
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V. KET LUAN

Miic do bién déi néng do sit huyét tuong co
thé la yéu té nguy co tir vong trong 30 ngay & bénh
nhan nhiém khuan huyét.

Doéng goép cua tdc gia

Tat ca cac tac gia da dong gép trong thu thap va
x0 ly dit liéu, vé biéu d6 va chuan bi ban thao cua
bai bdo.

Nguén tai trg

Nghién ctu nay khéng nhan nguén tai trg nao.

Tu nguyén tham gia nghién cuu

Nguoi nha BN déng y cho st dung théng tin clia
BN trong bai béo.

Xung d@ét loi ich

Khong cé xung dét vé tai chinh hodc quan hé ca
nhan anh hudng dén qua trinh thuc hién bai béo.

TAI LIEU THAM KHAO

1. Fleischmann C, Scherag A, Adhikari NK et al (2016)
Assessment of global incidence and mortality of
hospital-treated  sepsis.  Current  Estimates and
Limitations. Am J Respir Crit Care Med 193(3): 259-272.

2. Ganz T, Nemeth E (2015) Iron homeostasis in host
defence and inflammation. Nature reviews
Immunology 15(8): 500-510.

3.  McCullough K, Bolisetty S (2020) Iron Homeostasis
and Ferritin in Sepsis-Associated Kidney Injury.
Nephron 144(12): 616-620.

4. JiangY, Jiang FQ, Kong F et al (2019) Inflammatory
anemia-associated parameters are related to 28-day
mortality in patients with sepsis admitted to the ICU:
a preliminary observational study. Ann Intensive
Care 9(1): 67-78.

5. Missano Florido M, Assunc¢ao M, Mazza B et al
(2012) Evaluation of iron, transferrin and ferritin
serum levels in patients with severe sepsis and septic
shock. Critical Care 16(Suppl 1): 424-424.

6. Brandtner A, Tymoszuk P, Nairz M et al (2020)
Linkage of alterations in systemic iron homeostasis
to patients' outcome in sepsis: a prospective study. J
Intensive Care 76(8): 1-13.

10.

11.

12.

13.

14.

Ayoglu H, Sezer U, Akin M et al (2016) Selenium,
copper, zinc, iron levels and mortality in patients
with sepsis and systemic inflammatory response
syndrome in Western Black Sea Region, Turkey. J Pak
Med Assoc 66(4): 447-452.

Singer M, Deutschman CS, Seymour C et al (2016)
The third international consensus definitions for sepsis
and septic shock (sepsis-3). Jama 315(8): 801-810.

Dat VQ, Vu HN, Nguyen The H et al (2017) Bacterial
bloodstream infections in a tertiary infectious
diseases hospital in Northern Vietnam: Aetiology,
drug resistance, and treatment outcome. BMC
infectious diseases 17(1): 493-493.

Martin GS, Mannino DM, Eaton S, Moss M (2003)
The epidemiology of sepsis in the United States
from 1979 through 2000. N Engl J Med 348(16):
1546-1554.

Artero A, Zaragoza R, Nogueira J (2012)
Epidemiology of Severe Sepsis and Septic Shock.
InTech. doi: 10.5772/27208.

Angele M, Pratschke S, Hubbard W, Chaudry |
(2013) Gender differences in sepsis. Virulence 5(1):
12-19.

Bauer M, Gerlach H, Vogelmann T, Preissing F,
Stiefel J, Adam D (2020) Mortality in sepsis and
septic shock in Europe, North America and Australia
between 2009 and 2019 results from a systematic
review and meta-analysis. Critical Care 24(1): 239.
Lan P, Pan K-H, Wang SJ et al (2018) High Serum
Iron level is Associated with Increased Mortality in
Patients with Sepsis. Scientific reports 8(1): 11072-
11072.



