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ABSTRACT

Objectives: To describe changes in blood selenium levels in septic shock patients undergoing
continuous veno-venous hemofiltration.

Subjects and methods: A prospective descriptive study was conducted on 60 septic shock patients
receiving continuous veno-venous hemofiltration at the Intensive Care Center of Bach Mai Hospital.

Results: Among the 60 patients, the majority were male (68.9%) with a median age of 65 years.
The median blood selenium level was 72.02 mcg/L (range: 31.58-272.9 mcg/L) pre-filtration and
decreased to 60 mcg/L (range: 16.11-103.91 mcg/L) post-filtration. The proportion of patients with
selenium levels below the reference range (80-250 mcg/L) increased from 63.33% pre-filtration
to 85% post-filtration. A decrease in selenium levels was observed in 39 out of 60 patients (65%).
In these 39 patients, the mean reduction was 25.43 mcg/L, equivalent to 31.88%. The extent of
reduction in selenium levels varied significantly between different filtration modalities (CVVH and
CVVHDF) and with the application of ultrafiltration during the procedure. The implementation of
continuous veno-venous hemofiltration significantly contributed to the decrease in post-filtration
selenium levels (p =0.017).

Conclusion: Decreased selenium in septic shock is a common condition, and the reduction of
selenium is more severe after venovenous continuous hemofiltration.

Keywords: Septic shock, continuous hemofiltration, blood selenium.
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TOM TAT
Muc tiéu: M6 ta sy thay di ndng dd selen mau & bénh nhan séc nhiém khuan dugc loc mau tinh
mach-tinh mach lién tuc.

Dai twgng va phuong phap: Nghién cltu mo ta tién cfu trén 60 bénh nhan s8¢ nhiém khuin dugc
loc mau tinh mach-tinh mach lién tuc tai Trung tdm Hoi stc tich cuc, Bénh vién Bach Mai.

Két qua: 60 bénh nhan nghién cltu c6 tudi cé trung vi la 65, nam gidi chiém da s8 (68,9%). Néng
dd selen mau trudc loc mau cé trung vi la 72,02 mcg/L (31,58-272,9 mcg/L), sau loc la 60 mcg/L
(16,11-103,91 mcg/L). Trudc loc mau c6 63,33% bénh nhan c6 nong do selen mau dudi ngudng
tham chiéu (tir 80-250 mcg/L), sau loc con sé nay la 85%. C6 39/60 trudng hgp c6 nong dé selen
mau gidm sau loc mau, chiém 65,6%. Trong 39 trudng hop nay, mirc giam trung binh sau loc so
vdi trude loc 1a 25,43 meg/L, tuong duong vdi 31,88%. Mirc giam nong do selen sau loc mau cing
thay déi khac nhau & cac phuong thic loc mau (CVVH va CVVHDF) va ¢é hay khéng viéc thuc hién
siéu loc trong qua trinh loc mau. Viéc thuc hién ky thuat loc mau tinh mach-tinh mach lién tuc trén
nhém bénh nhan nay gép phan lam nong do selen sau loc mau gidm co y nghia théng ké so véi
trudce loc, p=0,017).

K&t luan: Giam selen trong s6c nhiém khuin (a mét tinh trang phd bién va tinh trang gidm selen

n&ng né haon sau loc mau CVVH tinh mach-tinh mach.

Tir khéa: S6¢ nhiém khuén, loc mau lién tuc, néng d6 selen mau.

1. DAT VAN DE

S8c nhiém khuan (& mét tinh trang bénh ly rat ndng né,
& mot trong nhirng nguyén nhan gay tlf vong hang dau &
bé&nh nhan diéu tri tai cac don vi hdi sie tich cuc. Co ché
bénh sinh ctia s6¢ nhiém khuan nhic nhiéu dén viéc mat
can bang gitra yéu t6 gay viém va yéu té khang viém. Tén
thuong t& bao xuat hién khi hé théng mién dich toan than
bi kich hoat, gay ra suy chifc nang co quan, thong qua mét
s6 gia thuyét nhu: thi€u oxy mé, t8n thuong t& bao va su
chéttheo chuong trinh. Tén thuong nay lién quan dén viéc
bung phat con bao cytokine (TNF-a, IL-6...), eicosanoid,
céc chat oxy héa hoat tinh (ROS) va cac chét nitg phan
rng (RNS). ROS, RNS la nhirng phan tlr tham gia vao duy
tri can bang nodi moi, la chat truyén tin quan trong trong
va gilta c4c t& bao. ROS la cac phan tl tin hiéu thuc day
sy di chuy&n clia NFkappaB, biéu hién cac phan t két
dinh va giai phdng céac cytokine tién viém. Va chinh mot
s6 chét trung gian nhu liposaccaride, interleukine-1,
interleukine-6 va TNF-a cé kha nang lam tang su sinh ra
ROS, RNS [1]. Hau qua cla s8c nhiém khuan cudi cung

*Tac gia lién hé

khéng chi gay ra tir can nguyén nhiém trung toan than ma
con do phan &ng viem qué muc cla co thé gay ra bdi cac
cytokine, cac réi loan vi tudn hoan, stress oxy héa va tén
thuong t& bao do géc tu do, mat can bang ndi mé, tir dé
tén thuong co quan va suy da tang.

Trong quan ly va diéu tri sé¢ nhiém khuén, loc mau tinh
mach-tinh mach lién tuc la moét phuong phap dugc sur
dung réng rai, mang lai nhiéu hiéu qua. Tuy nhién, thoi
gian loc mau lién tuc c6 thé kéo dai, cé thé trao déi nudc
va céac chéat co trong lugng phén tir < 50.000 dalton qua
mang loc dan tdi cé thé gay mat can bang mét s chat, dac
biét la cac nguyén t6 vi lugng (nhu selen, magie, phospho,
mangan, kém...) [2]. Selen & mdt nguyén t6 vi luong rat
can thiét, vgi vai trd trong b&nh nhan séc nhiém khuan néi
bat &n & kha nang tac dung chéng oxy héa va hé trg, diéu
hoa hé mién dich. Selen ciu tao nén enzyme chéng oxy
héa glutathione peroxidase, thioredoxin reductase, giup
bao vé mang t€ bao khai tac hai clia qua trinh oxy hoa,
ngén chan su pha hay cua tinh trang oxy hoda vdi té bao
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[3-4]. O sBc nhiém khuén, ndng do selen mau giam theo
hai co ché: tiéu thu mét lugng L&n selen do céac enzyme
glutathione peroxidase dugc huy dong t8i da dé trung hoa
céc gdc tu do, va cd ché tai phan phéi selen trong co thé
chuyén hudng selen tir mau dén cac co quan dang bij tén
thuong nang do tinh trang stress oxy héa va dap ing viém
hé théng. Ngoai ra, ndng do selen con giam vi ché doé an
bi anh hudng do qué trinh bénh ly kéo dai, va cé thé thay
d8i qua qua trinh loc mau lién tuc. Xuat phat tir nhirng co
s& dé, chung téi tién hanh nghién cttu nhdm muc tiéu mé
ta thay déi nong dé selen mau & bénh nhan séc nhiém
khuén dugc loc mau tinh mach-tinh mach lién tuc.

2. POITUONG, PHUONG PHAP NGHIEN CU'U
2.1. Béi twgng nghién ciru

- Tiéu chuén lua chon: tat cd cic bénh nhan dugc chan
doan séc nhiém khuén theo tiéu chuan Surviving Sepsis
Campaign (2016) [6] va dugc diéu tri bang k¥ thuat loc
mau tinh mach-tinh mach lién tuc.

- Tiéu chuén loai trir: bénh nhan da dugc thuc hién ky
thuat loc mau tinh mach-tinh mach lién tuc trudc khi
nhép Trung tdm Hoi sutrc tich cuc, Bénh vién Bach Mai;
bénh than man phai loc mau chu ky.

- Tiéu chuan chan doén s6c nhiém khuan theo tiéu chuén
Surviving Sepsis Campaign (2016): bénh nhan dugc chan
doan sepsis, can thudc van mach dé duy tri MAP = 65 mmHg.

2.2. Pia diém nghién ciu

Trung tdm Hoi strc tich cuc, Bénh vién Bach Mai.

2.3. Thai gian nghién ctru

TUr thang 9/2024 dén thang 8/2025.

2.4. Phwong phap nghién ctru

- Thiét k& nghién ctru: nghién ctiru mo ta.

- Céac budc ti€n hanh nghién ctru:

Budc 1: Chon bénh nhan vao nghién clru. Tat ca cac bénh
nhan thda man tiéu chuan lva chon va tiéu chuan loai tri
dugc dua vao nghién cuu.

Budc 2: Xét nghiém ndng dé selen m4au tai hai thoi diém
TO (trudc khi bénh nhan dugc thuc hién ky thuat loc mau
tinh mach-tinh mach) va T1 (sau khi bénh nhan két thic
ky thuat loc mau tinh mach-tinh mach lién tuc).

Budc 3: Thu thap théng tin vé bénh nhan, tinh trang lam
sang, can lam sang theo mau bénh an nghién ctu tai céc
thoi diém T0, T1.

Budc 4: Nhap va xur ly sé liéu.

- Quy trinh nghién cdu:

Thai diém nghién cttu: TO va T1 (do khéng con chi dinh
ho&c do bénh nhan ra vién, xin vé hoac tir vong).

Céch 8y mau mau T0, T1: véi mau mau TO, vi tri ldy mau
mau c6 thé &tinh mach ngoai bién, qua catheter tinh mach
trung tdm, dudng vao cathter loc mau; vdi mau mau T1, vi
tri ldy mAu mau c6 thé &tinh mach ngoai bién, qua catheter
tinh mach trung tdm hodc dudng vé catheter loc mau.

Quy trinh xét nghiém selen mau: theo quy trinh xét nghiém
dinh lugng néng dé selen mau tai Vién Héa hoc, Vién Han 1Am
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Khoa hoc va Céng nghé Viét Nam. Phuong phap do: quang
phd ngudn plasma cam Ung cao tan két néi khdi phd, ICP-MS.
2.5. Xt ly s ligu

Céc s6 liéu dugc phan tich theo phuong phap théng ké y hoc.
2.6. Pao dirc nghién ctru

Nghién cttu dugc su déng y clia Trung tdm Hoi sic tich
cuc, Bénh vién Bach Mai; théng qua Héi dong dé cuong
Truwdng Dai hoc Y Ha N6i.

Tat ca cac d6i tugng tham gia déu dugc giai thich va dong
y tham gia nghién clru. Moi théng tin clia ngudi bénh déu
dugc bao mat va chi phuc vu cho muc tiéu nghién ctiu.

3. KET QUA NGHIEN cU'U

Nghién ctu thyc hién trén 60 bénh nhan dud tiéu chuén,
tudi c6 trung vi la 65 (thap nhat 23 tudi, cao nhat 89 tudi),
c6 41 bénh nhan nam chiém 68,3%, 19 bénh nhan nit
chiém 31,7%.

Bang 1. M6t s8 dac diém chung vé ddi twgng nghién ciru

Chisé Trungvi | Min-max
Piém APACHE Il truéc loc 24 12-47
Piém SOFA trudc loc 13 8-18
wsnen | g | s
Mre loc cau than udc tinh
trudc loc theo Cockrof-Gault 24,69 8,98-189,69
(mU/phat/1,73 m?)
Procalcitonin (ng/mL) 31 0,52-500
Interleukine-6 (pg/mL) 1439 |16,54-50.000
Pre-albumin (g/L) 0,08 0,01-0,24
S6 gid loc mau (gid) 70,5 16,5-430
Chi s6 van mach (pg/kg/phit) 37,5 0-370

Bénh nhanvao Trung tdm Héi strc tich cuc, Bénh vién Bach Mai
¢4 trung vi dim SOFA, APACHE Il trudc loc méau cao, ndng do
procalcitonin va interleukine-6 cao, pre-albumin mau giam.
Lam sang c6 sdc, tdn thuong da tang, trong dé c6 tén thuong
than cép, huyét ap trung binh trudc loc mau coé trung vi la 60
mmHg va can duy tri thudc van mach (thé hién qua chi sé van
mach rat cao) dé duy tri dugc murc huyét 4p trén.
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Biéu d6 1. Néng d6 selen mau trung binh truéc loc méau
va sau loc mau (n=60)

Trén 60 bénh nhan nghién cltu, ndng dé selen mau trung binh
trudc loc mau la 72,7 mcg/L va sau loc mau la 60 mcg/L, hai
gia tri ndy déu thap hon ngudng tham chiéu (80-250 mcg/L).
So sanh ndng do selen mau trudc loc va sau loc cho thay, loc
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mau goép phan lam giam nong do selen mau & bénh nhan,
thay d6i nay cé y nghia théng ké véi p = 0,017.
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Biéu d6 2. Ti l& s6 trudng hgp c6 néng do selen dudi
ngudng tham chiéu trudc loc va sau loc (n = 60)
Trudc loc mau co 38 trudng hgp c6 nong do selen mau
dudi ngudng tham chiéu (< 80 mcg/L) chiém 63,33%, sau

loc la 51 trudong hop chi€ém 85%.

= Giam Selen sau lgc = Khéng giam selen sau loc

Biéu d6 3. Ty L& s6 trudng hgp c6 ndng dd selen mau
gidm sau loc mau (n = 60)
Sau loc mau lién tuc, cé 39 trudng hop cé nong doé selen
mau giam so vdi trude loc mau, chiém 65%.

Bang 2. Nong dé selen trudc loc mau va sau loc mau &
nhém cé giam selen mau sau loc (n = 39)

Bi€n so X +SD Min-max

Nong d6 selen trudce loc (mcg/L) | 79,76 + 39,71 31,58-272,90

Nong do selen sau loc (mcg/L) 54,33 +20,21| 16,11-94,27
MUrc giam trung binh (mcg/L) |25,43 £ 40,51| 0,07-244,03
Mtrc gidm (%) 31,88 0,11-89,42

& nhém 39 trudng hop cé néng do selen giam sau loc
mau, néng dé selen trung binh trudc loc 1a 79,76 meg/L
va sau loc la 54,33 mcg/L, hai gia tri nay déu thap hon
ngudng tham chiéu (80-250 mcg/L). Mirc gidm trung binh
4 25,43 mcg/L, tirc la ndng dé selen sau loc mau & nhém
nay giam trung binh 31,88% so vdi néng do selen mau
trude loc mau. Dac biét co trudng hgp mirc giam Lén nhat
bang 89,42% ndng do selen trudc loc.

Bang 3. Nong do selen mau vai théng sé loc mau &
nhém gidm selen mau sau loc (n = 39)

Bién s n I‘lt?:,gg?gie(l)_(e)n Nz’;i?gcsg—:; N\ Mirc giam
((:r\;\é';/%F 28| 81,9 51,11 (33;%?)% "
CVVH (meg/L) | 11 74,33 62,53 (11_:{3882/0 )
C‘(’nffg%;’c 31 80,06 51,94 (3?’3% 12§/0 )
th’(’r‘fcsgi/élj loc| g 78,60 63,59 (11:,’10;) )

Ghi chi: CVVHDF: thdm tach va siéu loc qua mang két
hop; CVVH: siéu loc don thuan.

Trong nhdm cé ndng dd selen mau gidm sau loc mau,
néng do selen sau loc & phuong thirc loc CVVHDF (51,11
mcg/L), c6 siéu loc trong qua trinh loc (51,94 mcg/L), thap
haon nhiéu so véiloc bang phuong thire CVVH (62,53 meg/L)
va khong siéu loc (63,59 mcg/L). M{c giam trung binh sau
loc clia phuong thire CVVHDF ciing nhiéu hon clia phuang
thirc CVVH (30,79% va 11,80%), c6 siéu loc trong qua trinh
loc cling nhigéu hon khéng siéu loc (28,12% va 15,01%).

4. BAN LUAN

Nghién ctru ciia chiing t6i dugc thuc hién trén 60 bénh nhan
s8¢ nhiém khuan nang phai diéu tri hoi sic tich cuc va duoc
chi dinh loc mau tinh mach-tinh mach lién tuc. Trudc khi
ti€n hanh loc mau tinh mach-tinh mach lién tuc, da sé bénh
nhan da & trong tinh trang thiéu hut selen. Cu thé, ndng do
selen mau trung vi trudc loc la 72,02 meg/L, thap hon r rét
s0 vdi ngudng tham chiéu binh thudng (80-250 mcg/L). Tuy
nhién gia tri trung vi selen trong nghién clru clia chung toi
cao hon dang ké so vdi nghién cltu ciia Ostermann M va
cong su (47,4 mcg/L) [5], mac du mirc d6 nang cua bénh
nhan trong nghién ctu clia chuiing tdi cao hon, thé hién qua
diém SOFA va APACHE Il cao han so véi nhém nghién ctiu
clia Ostermann M va céng su’ (SOFA 13 so vdi 8, APACHE
Il 24 so vdi 20). Diéu nay c6 thé dugc ly gidi bdi nhidu yéu
t6 bao gdm sy khac biét vé dac diém dan sd hoc (ching
téc, vung dia ly, ché d6 dinh dudng nén), va trong béi canh
s8¢ nhiém khuan, néng doé selen trong mau khéng chi don
thuan phan anh tinh trang du trir ma con chiu anh hudng
bdi s phan bé lai trong co thé do phan (ng viém hé théng.

C0 t6i 63,33% bénh nhan c6 ndong dé selen dudi 80 mcg/L,
tinh trang nay phu hgp vdi bénh canh [d&m sang cla cac déi
tugng nghién ctru. Nghién clru thuc hién trén quan thé bénh
nhan dugc chan doan séc nhi&m khuén, la nhitng ca bénh rat
nang, vdi diém sé danh gia mirc do nang APACHE Il (trung vi
24)va SOFA (trung vi 13) cao, phan anh tinh trang suy da tang
va tién lugng xau. Dong thoi ddu 4n viém nhiém rat manh, véi
ndng do procalcitonin (trung vi 31 ng/mL va interleukine-6
(trung vi 1439 pg/mL) tang cao chong mat, cho thay biéu hién
mét con “bao cytokine” dién hinh trong s6c nhiém khuan.

C6 hai cd ché chinh dan dén thiu hut selen trong séc
nhiém khuan. Th& nhat, selen & mét thanh phan thiét yéu
cla céc enzym chdng oxy hoa néi sinh nhu glutathione
peroxidase. Trong bé&nh canh s8c nhiém khuén, tinh trang
stress oxy hoa va viém hé théng dir doi, cac enzym nay
dudc kich hoat va huy déng t6i da dé trung hoa hang loat
gdc twdo, dan dén tiéu thu moét lugng L6n selen. Thit hai, d6
la sy tai phan phai selen trong co thé xay ra. Dap ¢ng viem
toan than lam giam téng hgp selenoprotein P - protein van
chuyén selen chinh trong huyét tuong, déng thai chuyén
hudng selen tir mau dén céc cd quan dang bj t6n thuong
nang, dan dén gidm nong dé selen trong mau tuan hoan.
M@i tuong quan nghich gitra ndng dé selen trudc loc vdi
cac chi s viém (procalcitonin, interleukine-6) va céc thang
diém danh gia muc d6 ndng (SOFA, APACHE Il) trong nghién
cltu cuia chung t6i la mét bang chiing ré rang cho thdy mic
dd thiéu hut selen ty 1& thuén v&i mirc d6 ndng clia bénh [8].

K&t qua nghién ctru cho thdy mot phat hién quan trong:
ky thuat loc mau tinh mach-tinh mach lién tuc khéng chi
khong cai thién ma con lam tram trong thém tinh trang
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thiéu hut selen. Sau loc mau, néng dé selen trung vi giam
tlr 72,02 mcg/L xudng con 60 mcg/L, va ty l&é bénh nhan co
néng do selen dudi ngudng tham chiéu tang [&n dang ké,
tr63,33% l&n 85%. Su sut giam nay cé y nghia théng ké rd
rétvdip=0,017.

Su gidm selen nay co thé dudgc ly giai truc tiép bdi ca ché
loai bé cuia ky thuat loc mau tinh mach-tinh mach lién tuc.
Selen trong huyét tuong ton tai chl yéu dudi dang gan két
véi protein, dac biét la selenoprotein P. Cac mang loc st
dung trong loc mau tinh mach-tinh mach lién tuc co6 kha
nang siéu loc cac phan tl cé trong lugng phan tlr trung
binh va thap. Vi kich thudc phan tir clia selenoprotein
P (khoang 55-60 kDa), né hoan toan co thé bi loai bo qua
mang loc mot cach thu déng cung vdi dich siéu loc. Diéu
nay dugc cung cé bdi két qua phan tich cho thay céc théng
s0 loc nhu phuang thie loc va toc dé siéu loc ¢ anh hudng
dén nbng do selen sau loc. O nhém bénh nhan dugc loc
mau bang phuong thirc CVVHDF (thdm tach va siéu loc qua
mang két hgp), néng do selen sau loc (51,11 mcg/L) thap
hon ré rét va mdc gidam phan tram cao hon (37,6%) so vdi
nhém chi dugc loc béng phuong thitc CVVH (siéu loc don
thuan) (62,53 mcg/L va 11,80%). Su khéac biét nay cd thé
dugc ly giai do CVVHDF két hgp cé hai co ché khuéch tan
va d6i luu, dan dén kha nang loai bo cac phan tir trung binh
nhu selenoprotein P hiéu qua hon so véi CVVH chiyéu dua
trén déi luu. Tuong tu, viéc st dung ky thuat siéu loc trong
qua trinh loc cling lam gia tdng dang ké su that thoat selen
(murc giam 35,12% so vaGi 19,1% khi khéng siéu loc).

Hon nira, §nhdm 39 bénh nhéan (65%) c6 ndng do selen giam
sau loc, mic giam trung binh én téi 25,43 mcg/L, tuong
duong véi 31,88%. Dac biét, cd nhirng truong hgp muc gidm
&n dén gan 90%. Diéu nay cho thdy murc dé that thoat selen
qua qua trinh loc méau la khdng hé nho va cé sy khéac biét lén
gitra cac c4 nhan, cé thé phu thudc vao dac diém bénh nhan
(nhu tinh trang dinh dudng phan anh qua pre-albumin thap)
va c4c thiét lap thong s6 ky thuat loc mau.
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5. KET LUAN

Giam selen trong s8¢ nhiém khuin |3 mét tinh trang phd
bién va tinh trang giam selen ndng né hon sau loc mau
CVVH tinh mach-tinh mach.
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