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Lién quan giira nong d§ magié huyét twong véi bénh canh
1Am sang & bénh nhan nhiém khuan huyét

Association between plasma magnesium levels and outcomes of patients
with sepsis

Nguyén Vin Tuén, Quach Xuan Hinh, Lé Hiru Song Bénh vién Trung wong Qudn doi 108
Tém tat

Muc tiéu: Xac dinh ndbng dé magié (Mg) huyét tuong va danh gia mai lién quan gitta nbng do Mg
huyét tuong véGi bénh canh 1am sang & bénh nhan nhiém khuan huyét. Béi tuong va phuong phdp:
Nghién ctru mé ta tién ctu trén 125 bénh nhan nhiém khudn huyét diéu tri tai Bénh vién Trung uong
Quan doi 108 tir thang 11/2019 dén thang 02/2021. N6ng d6 Mg huyét tuang dugc do tai thai diém vao
vién (Mg1) va tai thai di€m ngay 3 (Mg3) sau vao vién, theo déi séng sét va ti vong 30 ngay. Két qua: Ty
lé thiéu Mg1 la 48,8%. Nong d6 Mg1 va Mg3 tuong Ung la 0,70 (0,6-0,81) va 0,75 (0,65-0,85)mmol/L,
p=0,001. Diém SOFA & nhém thi€u Mg1 cao han nhém khong thiéu (8,48 + 4,06 diém va 6,8 + 3,92 diém,
p<0,05). Nong d6 Mg1 & nhom séc thap han nhém khéng séc (0,65 (0,57-0,73) mmol/L va 0,75 (0,67-
0,87) mmol/L, p<0,001). Khéng co su khac biét vé néng dé Mg1 giltta nhom thd may va nhém khéng thé
mady, gilfa nhém suy than va khong suy than, gitta nhém suy gan va khong suy gan, gitta nhém t vong
30 ngay va nhom séng. Két ludn: Thi€u Mg1 hay gap & bénh nhan nhiém khudn huyét. Nong dé Mgt
thap hon Mg3. Nhom thi€u Mg1 ¢é diém SOFA cao hon nhom khong thi€u. Nhém séc nhiém khudn cé
néng d6 Mg1 thap hon nhém khéng séc. Khong c6 su khac biét néng dé Mg1 gilta nhém tr vong va
nhom s6ng 30 ngay.

Turkhéa: Nhiém khuan huyét, magieé.

Summary

Objective: To determine plasma magnesium (Mg) level and to evaluate the association between
plasma Mg level and outcomes of patients with sepsis. Subject and method: A prospective descriptive
study was conducted on 125 patients with sepsis treated at 108 Military Central Hospital from November
2019 to February 2021. Plasma Mg levels were measured at admission (Mg1) and on day 3 after
admission (Mg3), 30-day follow-up of survival and mortality. Result: In 125 patients with sepsis, the rate
of Mg1 deficiency was 48.8%. The plasma Mg1 and Mg3 levels were 0.70 (0.6-0.81) mmol/L vs 0.75 (0.65-
0.85) mmol/L respectively, p=0.001. SOFA score in the Mg1 deficient group was higher than in the non-
deficient group (8.48 + 4.06 vs 6.8 + 3.92, p<0.05). Mg1 level in the shock group was lower than in the
non-shock group (0.65 (0.57-0.73) mmol/L vs 0.75 (0.67-0.87) mmol/L, p<0.001). There was no statistically
significant difference in plasma Mg1 levels between the mechanical ventilation and non-ventilation
groups, between the renal and non-renal failure groups, between the liver failure and non-liver failure
groups, and between the 30-day mortality and survival groups. Conclusion: Mg1 deficiency was common
in patients with sepsis. The plasma Mg1 level was lower than the plasma Mg3 level. The Mg1-deficient
group had higher SOFA scores than the non-deficient group. The septic shock group had a lower Mg1
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level than the non-shock group. There was no statistically significant difference in plasma Mg1 levels

between the 30-day mortality and survival groups.
Keywords: Sepsis, magnesium.

1.Pat van dé

Nhiém khuan huyét (NKH) 1a tinh trang NK nang
gdy nén bdi phan Ung clia vat cht véi mam bénh
dan dén réi loan chiic nang co quan de doa tinh
mang. Nam 2017, udc tinh trén toan cau cé khoang
48,9 triéu trudng hgp NKH, 11 triéu trudng hop tu
vong (TV), chiém 19,7% tong s6 ca TV [1]. Diéu tri co
ban NKH Ia bu dich, khang sinh, kiém soat 6 NK, ho
trg thong khi va t6i uu hoa huyét déng dé duy tri
huyét 4p phu hop dam bao tusi mau cac co quan.
Phuong phap diéu tri b trg dé han ché phan ung
viém, giam tac hai cla cac goc tu do, cai thién réi
loan chuyén héa sé la mot vi khi rat can thiét trong
cudc chién chéng lai NKH.

Mg c¢é vai trd quan trong trong dap Ung viém va
NKH. Mg tham gia cau trdc axit nucleic, kich hoat
hodc tc ché enzym, diéu hoa su tang sinh, phat trién
va biét hoa té bao. Mg cling nhu mét déng yéu to
dé téng hgp immunoglobulin, su tuong tac cla té
bao mién dich. Thiéu Mg lam tang cac cytokine tién
viém nhu interleukin 6 (IL-6), yéu té hoai tir u (TNF-
a), tdng san xuat cac géc tu do va tén thuong mé [2].
Mg** dugc coi la cytokine chéng viém bang cach
kiém soat hoat dong cla yéu t6 nhan kappa B
(nuclear factor-kB: NF-kB) [3]. Mg con c6 tac dung
ngan chan chét té bao viém (pyroptosis) ca con
dudng canonical va noncanonical [4].

Nghién ctu danh gia su thay déi néng dd Mg va
mai lién quan gitta ndbng d6 Mg huyét tuong véi bénh
canh 1am sang & bénh nhan (BN) NKH la rat can thiét.
Qua do tao co s& dé thuc hién nhimg nghién ctiu can
thiép trong lam sang. Vi vay, chiing t6i thuc hién dé tai
vGi muc tiéu: Xdc dinh néng dé magié huyét tuong &
bénh nhan nhiém khudn huyét. Bdnh gid méi lién quan
gitia néng dé magié huyét tuong véi bénh canh léam sang
& bénh nhdn nhiém khudn huyét.

2. DPéi tugng va phuong phap
2.1. Déi tuong

G6m 125 BN, dugc chan doan NKH, diéu tri tai
Bénh vién Trung uong Quan déi 108 tu thang
11/2019 dén thang 02/2021.
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Tiéu chudn lua chon: T 18 tudi trd 1én, dugc
chan doan NKH theo tiéu chuan clia déng thuan
Quéc té lan thi 3 vé NKH: C6 biéu hién nhiém khuan
va tang cap tinh diém SOFA tu 2 diém trg lén [5].

Tiéu chudn loai tre: BN ¢6 mét trong céc 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 phdm cla mau, bé sung Mg trong
vong 3 thang trudc, phu nit dang mang thai, cho
con bu, bénh tu mién.

2.2. Phuong phdp

Thiét ké nghién cru: Nghién cttu moé ta tién cdu.

Phuong phap ldy mau: Chon mau theo phuong
phéap chon mau thuan tién.

No6i dung nghién ctiu va céc chi tiéu danh gia:

Céac dac diém lam sang, can lam sang duoc thu
thap dua trén mau bénh &n nghién ctu: Tudi, gidi,
bénh ly nén, diém SOFA, 6 NK tién phat, thé may, s6c
NK, suy than (creatinine mau = 110umol/L), suy gan
(bilirubin TP mau > 20umol/L), thai gian ndm vién, TV
trong 30 ngay, Mg1: nong d6 Mg huyét tuong tai thoi
diém vao vién (T1), Mg3: néng d6 Mg huyét tuong tai
thdi diém ngay 3 sau vao vién (T3). Thi€u Mg khi ndng
dé Mg huyét tuang < 0,7mmol/L [6].

Xét nghiém dinh luong magié huyét tuong

Bénh pham: Bugc ldy tai thai diém vao vién (T1)
hoac khi dugc chan doan NKH va thai diém ngay 3
sau vao vién (T3) hoac sau khi dugc chdn doan NKH.
Lay 2ml mau tinh mach cho vao 6ng chéng déng
bang Li heparin, sau dé ly tdam 4000 vong trong 5
phut tach lay huyét tuong, bao quan & -80°C cho
dén khi tién hanh xét nghiém.

Dinh dugng Mg huyét tuong bang phuong
phap do quang trén may AU5800.

2.3. Xurly va phdn tich sé liéu

S6 liéu dugc nhap va xi ly bang phan mém
théng ké SPSS 22.0. Cac bién dinh tinh: tinh ty & phan
tram. Bién lién tuc phan phéi chudn dugc tinh trung
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binh va do léch chudn, so sanh trung binh clla 2 nhdm  so sanh gilla cac thai diém nghién clu trong cung
bang kiém dinh t-test. Bién lién tuc khong phan phéi  mét nhém BN st dung test Wilcoxon. Su khac biét c6

chuan dugc moé ta bang trung vi va khodng ti phan vi,  y nghia théng ké véi p<0,05.
so sanh 2 nhom khac nhau bang test Mann Whitney,

3.Két qua
3.1.Ddc diém chung
Bang 1.Pac diém chung
Péc diém Gia tri
N n (%) 41 (32,8%)
Gigi
Nam n (%) 84 (67,2%)
Tudi trung binh (nam) 64+ 13,6
] < 60 tudi n (%) 44 (35,2%)
Nhom tuoi -
> 60 tudi n (%) 81 (64,8%)
Co6 bénh nén n (%) 104 (83,2%)
Dai thao dudng n (%) 52 (41,6%)
Bénh tim mach man tinh n (%) 57 (45,6%)
) Bénh ho hap man tinh n (%) 11 (8,8%)
Bénh ly nén - - -
Bénh than man tinh n (%) 4 (3,2%)
Bénh gan man tinh n (%) 23 (18,4%)
Dot quindo n (%) 12 (9,6%)
Ung thu n (%) 2 (1,6%)
Nhiém khuan tiéu hoa n (%) 36 (28,8%)
Nhiém khuan tiét niéu n (%) 27 (21,6%)
2 Y | Viém phdi n (%) 25 (20%)
O nhiem khuan tién phat ——
Than kinh trung uang n (%) 11 (8,8%)
Da, co, xuong khép, xoang n (%) 21 (16,8%)
Khong ré n (%) 5 (4%)
Ngay bénh khi nhap vién (ngay) 39+27
S&c nhiém khuan n (%) 73 (58,4%)
Thé may n (%) 48 (38,4%)
SOFA (diém) 7,62 +£4,06
Thai gian ndm vién (ngay) 176 +9,0
T vong 30 ngay n (%) 34 (27,2%)

Nhdn xét: Téng s6 125 BN NKH. Nam gi6i chiém da s6 (67,2%). Tudi trung binh ctia BN 1a 64,0 + 13,6 tudi;
BN > 60 tudi (64,8%). 83,2% BN c6 bénh ly nén, trong d6 chi yéu la bénh tim mach man tinh (45,6%) va dai
thao duding (41,6%). O NK tién phat hay gap l1a NK tiéu hoa (28,8%), NK tiét niéu (21,6%), viem phdi (20%).
Ngay bénh trung binh khi nhap vién la 3,9 + 2,7 ngay. Diém SOFA trung binh 7,62 + 4,06 di€ém. Ty 1& s6c NK
la 58,4%. Ty lé th& may la 38,4%. Thai gian nam vién trung binh 17,6 £ 9,0 ngay. Ty 18 TV 27,2%.
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3.2. Néng d6 Mg & bénh nhdn nhiém khudn huyét

64 (51,2%)
Khéng thiéu
® Thiéu

Bi€u d6 1. Ty lé thiéu magié tai thai diém vao vién (n = 125)

Nhdn xét: Ty 1é thi€u Mg tai thai diém vao vién la 48,8%, khong thiéu la 51,2%.

Bang 2. So sanh nédng d6 magié tai thoi diém T1va T3

, . T i
Théng s6 Théi diém rungvt p*
(Khoang tu vi)
T1 (n=125) 0,70 (0,6-0,81)
Mg (mmol/L) 0,001
T3 (n = 107) 0,75 (0,65-0,85)

Nhan xét: Néng d6 Mg1 va Mg3 huyét tuong tuong Ung la 0,70 (0,6-0,81) va 0,75 (0,65-0,85) mmol/L, su
khac biét c6 y nghia v&i p=0,001, test Wilcoxon

1.6
0,68(0,58-0,79) 0,7(0,61-0,83) 0,7(0,60-0,79) 0,65(0,59-0,381)
[ L]
1.4+
1.2 [o] @
o e
o (]
p =005 p > 0,05

5]
1

Mg (mmol/L)
1

6

4

n=44 n=_81 n=41 n=284

T o T T T
Tubt < 60 Tuet = 60 MNiv MNam
Nhém tudi Gidgi

Bi€u d6 2. So sanh néng Mg1 theo tudi, gidi

Nhdn xét: Khdng c6 su khac biét vé néng dé Mg1 gilta nhom < 60 tudi va nhém = 60 tudi, gitta BN nir va
BN nam, p>0,05, test Mann-Whitney.
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3.3. Néng dé Mg huyét tuong véi bénh canh Iém sang & BN NKH
Bang 3. Piém SOFA, thdi gian nam vién & nhém thiéu va khéng thi€u Mg1
. . Mg (mmol/L)
Thong s6 ,A, - i P
Thiéu Khéng thiéu
3 n 61 64
SOFA (diém) - <0,05
Trung binh 8,48 + 4,06 6,8 + 3,92
. n 44 47
Thai gian ndm vién (ngay) N >0,05
Trung binh 158+6,14 19,34+ 10,85

Nhdn xét: Nhom thi€u Mg c6 diém SOFA cao hon nhém khong thi€u (p<0,05). Khéng cé su khac biét vé
thaoi gian nam vién gilra nhom thiéu va khong thiéu Mgf.

1.6
0,75(0,67-0,87) 0,65(0,57-0,73) 0.,69(0,59-0,79) 0,72(0.,61-0,85)
1 4 * L)
1.2 - o -
= = °
3 o I
E 107 p < 0,05 e p = 0,05
v
%n | -
iy
A - 1 1
n=>52 n="73 n=77 n=43
T - LI T T
EKhong soc Co =s0c Ehong thé may Co thé may
Sic NK Thé may

Biéu dé 3. Néng dé Mg1 & bénh nhan séc NK va khéng séc, thd may va khéng thd may

Nhan xét: Néng d6 Mg1 huyét tuong & nhom soc thap hon ¢é y nghia so véi nhém khéng séc¢, p<0,05.
Khong ¢ sy khac biét néng d6 Mg1 gitta nhdm thé may va nhom khéng tha may.

1.64

1.4 *

0,74(0,59-0,84)  0.69(0.6-0.79) 0,72(0,61-0.87  0.67(0,59-0,79)
= 1.2 —_— e - g
[ ]

S o

1.0 _
E p > 0,05 p > 0,05
v
s

[
1

=
|

Khong I(11 =50) Co (nl= 75) Khong I(11 =66) Co (nl= 59)
Suy thin Suy gan

Biéu dé 4. Néng dé Mg1 & BN suy than va khéng suy than, suy gan va khéng suy gan.
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Nhdn xét: Nong dé Mg1 khéng cé su khac biét gitta nhom co6 suy than va nhém khéng cé suy than,

nhém suy gan va nhém khong suy gan.

1409

1.209

o oo

=]
=
L

509

Mg (mmol/L)

0

407

201 0,7(0,59-0,8)

p=0,05

0,7(0,61-0,84)

i T
Song (n=91)

T
Ti¥ vong (n = 34)

Bi€u d6 5. Néng dé Mg1 & nhém séng va nhém ti vong 30 ngay

Nhdn xét: Néng dd Mg tai thai diém vao vién
khong c6 su khac biét gitta nhém séng va nhom TV
30 ngay, p>0,05.

4. Ban luan

Thiéu Mg huyét phé bién & BN nang. Nghién
cliu clia Escuela (2005), tai thai diém vao ICU c6
52,5% BN thiéu Mg huyét [7], theo Dbbagh (2006) la
39,4%, nbng d6 Mg mau trung binh la 0,78 =+
0,2mmol/L [8]. Ty |é thiéu Mg & BN NKH la 18-59,4%,
theo Noormandi (2019), néng d6 Mg tai thdi diém
vao vién la 0,74 + 0,12mmol/L [9], Chenwei (2021),
trung vi néng d6 Mg tai thoi diém vao vién la
0,8mmol/L [10]. Két qua nghién ctu clia ching toi
cling thay tai thai diém vao vién ty 1é thiéu Mg la
48,8%. Trung vi néng dé6 Mg tai thoi diém T1
(0,7mmol/L) thap hon & thai diém T3 (0,75mmol/L),
p=0,001 (Bang 2).

Mg c6 nhiéu chtic nang sinh hoc khac nhau. Mg
chéng viém qua kiém soat hoat dong ctia NF-kB,
thiéu Mg lam tang hoat héa NF-kB va san xuat
cytokine [3], tang san xuat cac cytokine tién viém (IL-
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6, TNF-a) [11], tdng hoat hda dai thuc bao, bach cau
trung tinh va té bao néi m6 [12], [13]. Mg ¢6 vai tro
guan trong trong viéc giai phéng nitric 6 xit (NO) ra
khoi té bao va mot trong nhiing chiic nang ctia NO
ld ngdn ngtia nhiém khuén trong co thé nhu viém
xoang, viém phéi va nhiém khudn niém mac & nhiéu
cd quan. Gidm Mg ngén té bao gidi phdng NO va
gian mach khéng phu hgp dan dén nhiém khuan tai
dién [14], tdng san xudt cac géc tu do va tén thuong
mo, tdng peroxy hoa lipid, ndbng do IL-6 trong huyét
tuong va néng doé oxit nitric cao hon dugc tim thay
trong tim ctia chuét thiéu Mg so v6i nhém ching
[15]. Mg ¢6 dac tinh chong viém va hoat dong nhu
mot chat d6i khang Ca** [16], n6é anh huéng dén céac
qua trinh dugc diéu chinh béi dong canxi trong té
bao, do dé can thiét cho chiic nang than kinh va co.
Thiéu Mg gay kich thich than kinh co, yéu co, tha o,
run [17]. Cac hoat déng co hoc va dién hoc cla
mang cd tim va mach mau c6 thé bi anh hudng bai
nhing thay déi nhé ctia Mg tu do trong cac té bao
[18]. Thiéu Mg n6i bao dan dén giam kali néi bao, réi
loan dién thé mang nghi va giai doan tai phan cuc
clia té bao co tim. Nhiing thay d6i dién tam do khi
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gidam Mg huyét gom séng T det, séng U, khoang QT
kéo dai va phtic bd QRS gian réng, réi loan nhip tim
[17]. Gidm Mg con Uc ché san xuat nang lugng do ¢
ché con dudng Krebs dan dén pyruvate chuyén sang
san xuat lactate lam tang lactate mau [18]. Mg ngan
chan pyroptosis (chét té bao viém) [4]. Nhiéu nghién
ctru da ching minh lién quan gitta néng d6 Mg mau
v&i muc d6 nang & BN NKH. Nghién ctru cia Amin va
Murali, BN NKH thi€u Mg mau c6 diém SOFA cao
hon nhom khong thiéu Mg mau [18], [19]. BN c6 hoi
chiing dap ting viém hé théng thiéu Mg mau tai thai
diém vao vién tang nguy co s6c NK [14], BN NKH
thiéu Mg mau c6 néng do lactat cao hon [18], nhém
thi€u Mg c6 ty 1é s6¢c nhiém khudn cao hon nhém
khong thiéu [10]. Cac nghién ctu danh gia lién quan
gitta néng d6 Mg huyét va TV con cho thay két qua
khong thong nhat. Mot sé nghién ctu thdy nhém
thiéu Mg mau cé ty Ié TV sau 28 ngay cao hon nhém
khong thiéu Mg mau [18], [19], nhung mét s6
nghién ctu khac lai thdy khong cé su khac biét [10],
[20]. Nghién ctu clia ching t6i cling thay tai thoi
diém vao vién, nhom thi€éu Mg c6 diém SOFA cao
hon c6 y nghia théng ké so véi nhém khéng thiéu
(8,48 + 4,06 diém va 6,8 + 3,92 diém, p<0,05), trung
vi néng d6 Mg huyét tuong tai thoi di€ém T1 cla
nhom séc thap hon nhom khéng soc (0,65mmol/L
va 0,75mmo/L, p<0,001, test Mann-Whitney). Ching
t6i thay khéng cé su khac biét vé thai gian nam vién
gitta nhém thiéu va khong thiéu Mg. Nong do Mg
gitta nhém théd may va nhém khong thé may, gilra
nhédm suy gan va nhém khong suy gan, gitta nhém
suy than va nhém khéng suy than, nhém TV 30 ngay
va nhom séng sét khong cé su khac biét (p>0,05).
Mot s6 nghién ctiu & BN NKH cling thady khong c6 sy
khac biét vé thai gian nam vién gitra nhém thiéu va
nhém khong thiéu Mg huyét [20], ty Ié ton thuong
than cap khong cé su khac biét gitta nhom thiéu va
khong thiéu Mg huyét [10], néng dd creatinine va
bilirubin mau gitta nhém ha va nhém khong ha Mg
huyét [18].

5. Két luan

Thiéu Mg tai thai diém vao vién hay gap & bénh
nhan nhiém khuan huyét. Néng dé Mgl huyét
tuong thap hon Mg3 huyét tuang. Nhom thiéu Mg1
c6 diém SOFA cao hon nhém khoéng thi€u. Nhém

s6¢ nhiém khuan c6 néng dé Mg1 thap hon nhém
khong thiéu. Khéng cé su khac biét nong do Mg1
huyét tuang gitta nhém tlir vong va nhém séng so6t
30 ngay.
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