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ABSTRACT

Objective: To investigate plasma magnesium (Mg) concentrations and analyze their association
with selected clinical and paraclinical characteristics in end-stage chronic kidney disease (CKD)
patients undergoing hemodialysis (HD).

Methods: A cross-sectional descriptive study was conducted on 100 CKD patients receiving HD
at Military Hospital 103. Plasma Mg concentrations were measured using an automated clinical
chemistry system (Beckman Coulter, USA).

Results: The group with hemoglobin (HGB) = 100 g/L had higher Mg concentrations than the group
with HGB < 100 g/L (p = 0.039). A reduced plasma Mg concentration was observed in 16.7% of
patients in the HD = 12 months group, compared with 0% in the HD < 12 months group. The HD =
12 months group had a higher prevalence of elevated Mg than the HD < 12 months group (21.8%
versus 13.6%). There was an association between HD duration and the overall rate of abnormal
plasma Mg concentrations (p = 0.045). Plasma Mg concentration was not associated with clinical
symptoms such as pallor of skin and mucosa, edema, pruritus, fatigue, nor with erythrocyte
indices including RBC, HGB, HCT, MCV, MCH, and MCHC.

Conclusion: In end-stage CKD patients on HD, plasma Mg concentration is positively associated
with the degree of anemia. The prevalence of abnormal plasma Mg concentrations was significantly
higherinthe HD = 12 months group compared with the HD <12 months group (38.5% versus 15.6%).

Keywords: Magnesium, clinical characteristics, paraclinical features, end-stage chronic kidney
disease, hemodialysis.
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TOM TAT

Muc tiéu: Khao sat ndng dé Mg huyét tuong va phan tich mai lién quan véi mot s6 dac diém [Am
sangva can lam sang & ngudi bénh (NB) bénh thdn man tinh (BTMT) giai doan cudi c6 loc mau (LM).
Phuong phap: Nghién cifu mo ta cit ngang trén 100 NB méc BTMT dang LM tai Bénh vién Quany 103.
Dinh lugng ndng do Mg huyét tuang trén hé thong hda sinh ty dong Beckman Coulter, Hoa Ky.

Két qua: Nhém c6 HGB=100 g/L c6 ndng d6 Mg cao han nhém ¢ HGB<100 g/L, p=0,039. NB gidm néng
dd Mg huyét tuong chiém ty 1& 16,7% & nhdm LM = 12 thang, cao han ty |& nay & nhdm LM < 12 thang la
0%. Nhém LM =12 thang cé ty & tdng Mg cao hon nhom LM <12 thang (21,8 % so vdi 13,6%). Cé sy lién
quan gitra thdi gian LM va tang ty |& bat thudng nong dé Mg huyét tuong (p=0,045). Nong dé Mg huyét
tuong khong lién quan dén cac triéu chirng lA&m sang nhu da niém mac nhgt, phu, nglra, mét moiva cac
chi sé lién quan dén dong héng cau nhu RBC, HBG, HCT, MCV, MCH, MCHC.

K&t luan: Trong BTMT c6 LM, ndng dé Mg lién quan thuén véi mic d6 thiéu mau. Ty l& bat thudng Mg
huyét tuong cao hon dang ké & nhém LM =12 thang, so véi nhém LM<12 thang (38,5% so véi 15,6%).

Tir khéa: Magie, dac diém lam sang, can ld&m sang, bénh than man tinh giai doan cuéi, loc mau

1. DAT VAN DE

Bénh than man tinh (BTMT) la géanh ndng y t& véi hon 850 triéu
ngudi méc toan cau, chiém dén >10% dan s&thé gi6i[1]. Phan
&N ngudi bénh & cac nudc cd thu thap thap va trung binh, véi
udc tinh dén 90% ngudi bénh khéng nhan thirc du vé bénh
va thi€u cham séc y té can thiét [1]. BTMT gia tédng nhanh, (&
nguyén nhan gay tirvong tang nhanh th(r 3 trén toan cau, va de
doa tién trién thanh nguyén nhan gay tr vong diing th(r 5 thé
gidi vao ndm 2040 [1]. BTMT tién trién ndng dan va gay nhiéu
hau qua nghiém trong nhu tlr vong, khuyét tat, giam/mat kha
nang lao dong, gidm chat lugng cudc song va ganh nang lén
gia dinh va x& hoi. Théng qua nhiéu co ché nhu nhiém doc va
viém hé théng, BTMT thic déy va lam trdm trong nhiéu bénh
ly man tinh khdc nhu bénh tim mach, than kinh, phdi ... [1]. Vi
vy, can tich cuc kiém soat t6t bénh ly BTMT.

Magnesium (Mg) la ion phé bién trong cad thé, va la ion ndi
bao phd bién thir 2 sau K*[2]. D&n 99% Mg clia cd thé phan
b& ndi bao, d trong xuong, co, mdé mém va ndi tang [2]. Mg
dugc duy tri trong khoang sinh ly dua trén (i) hap thu & ruét,
(ii) bai tiét va tai hap thu & than, (i) dao thai qua phan [2].
Hé tiéu héa va bai tiét la hai ca ché quan trong trong duy tri
nong do Mg trong ca thé. Mg déng vai tro sinh ly quan trong,
& déng nhan t8 clia han 600 enzym va hoat héa han 200
enzym [2]. Vi vay, bat thudng ndng dd Mg huyét tuong la
guan ngai trong nhiéu bénh li, trong d6 cé BTMT. Cac phan
tich chi ra, Mg huyét tuong van dugc duy tri trong gidi han

*Tac gia lién hé

sinh ly cho dén khi chitc nang than suy giam rd rét, dén giai
doan 4-5 cuia bénh [3]. Tang hay giam Mg déu gay tac dong
bt Lgi. NB BTMT ¢6 LM c6 thé cé ting hoac giam Mg huyét
tuong, phu thudc vao ca ché bu trir chuyén héa, ndéng d6 Mg
trong dich loc va dién bién viem-doc t6 clia tirng ca thé [3].
Nghién cttu nay nhdm khao sat néng dd Mg huyét tuong va
phan tich sy lién quan ctia néng d6 Mg huyét tuong véi mét
s8 déc diém lam sang, can [Am sang clia NB BTMT dang LM.

2. DOI TWONG VA PHUONG PHAP NGHIEN CU'U

- B6i tuong nghién cru: Nghién cltu dugc ti€n hanh 100 NB
BTMT dang LM, khéng c6 stf dung san phdm bd sung vi chat
trong vong 1 thang, va khéng cé biéu hién viém, mat mau cap
tinh. Céc déi tugng nghién ctu dugc giai thich vé néi dung,
muc dich ctia nghién cttu va tinh nguyén tham gia nghién cuu.

- Nghién ctu mé ta cat ngang dugc tién hanh tai Bénh
vién Quan y 103, Hoc vién Quan y, tr thang 08/2024 dén
thang 05/2025, dugc thdng qua va chép thuan cla Hoi
dong dao dirc Bénh vién Quan Y 103 s6 89/HPDD ngay
19/08/2024. S6 liéu dugc Bénh vién Quan Y 103 cho phép
coéng b6. Nhom tac gia dong y vdi ndi dung clia ban thao
va cam két khong c6 bat ky xung dét Lgi ich nao.

- Dirliéu nghién cttu: Cac théng tin sinh tric, ldm sang, can
ld&m sang cua NB dugc thu thap tir phan mém quan ly bénh
vién va bénh an luu trir. Xét nghiém cong thi'c mau ngoai
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vi dugc thuc hién tu déng trén hé thong SYSMEX XN1000
(Beckman Coulter, Hoa Ky). Phong xét nghiém dat chuén
ISO 15189. Sy chinh xac clia két qua xét nghiém dugc dam
bao bdi ndi kiEm hang ngay va ngoai ki€m hang thang.

- Binh luong néng dé Mg huyét tuong: Ldy mau mau tinh
mach toan phan, lic déi va truée khi loc mau (LM). Mau
mau dugc ly tdm, tach thu huyét tuong va luu cat & -20°C
cho dén khi thuc hién xét nghiém. Dinh lugng néng dé Mg
huyét tuwong dua trén nguyén ly do quang, sir dung hda chat
ma s6 OSR6189, ma chudn hé théng 66300 trén hé théng
sinh hda ty dong Beckman Coulter, Hoa Ky. Sy chinh xac
cuia k&t qua xét nghiém dugc kiém tra bang noi kiém trudc
va sau khi thyc hién chay mau. Dai tham chiéu néng d6 Mg
huyét tuong theo gia tri cong b6 ciia B& mon Khoa Sinh hoa,
Bénh vién Quany 103 (0,65-1,05 mmol/L).

- Phéan tich dit liéu: X ly s6 liéu trén phan mém SPSS 22.0.
So sanh néng dé Mg gitra hai nhém nghién citu bang kiém
dinh Man-Whitney. Phan tich lién quan hai bién dinh tinh
bang kiém dinh Fisher exact. Phan tich tuwong quan gilra
hai bién dinh lugng béng kiém dinh Spearman. Sy khac
biét dugc coi la co y nghia théng ké khi p<0,05.

3. KET QUANGHIEN cU'U
3.1. Lién quan giira néng dé Mg huyét twong va cac dac
diém lam sang
Bang 3.1. Maéi lién quan néng dé Mg véi cac dac diém
lam sang & NB BTMT c6 LM

«  asg ra s S6 lwgng Néng dé Mg .
Pac diém lam sang (n) (Trung vi, Q1-Q3) p
Da niém Co 22 0,96 (0,81-1,08) 0.144
mac nhot | Khong 78 0,91(0,75-1,01) |
R Co 18 0,88 (0,79-0,98)
Phu 0,802
Khoéng 82 0,92 (0,75-1,04)
. Co 39 0,95 (0,8-1,05)
Nglra — 0,276
Khéng 61 0,9(0,75-1,01)
L Co 65 0,91(0,75-1,01)
Mét moi — 0,544
Khong 35 0,93 (0,8-1,08)

“Man-Whitney test

Nhan xét: So sanh nong dé Mg huyét tuong gitta nhém
c6 va khéng cé céc triéu ching ld&m sang bao gém da,
niém mac nhgt, phu, nglra va mét mai, k&t qua chira rang
khéng cé khac biét gitra hai nhém vdi p > 0,05 (Bang 3.1).
Khéng c6 lién quan gilta nong dd Mg va céac triéu ching
lam sang nhu da niém mac nhgt, phu, ngtra va mét mai.

3.2. Lién quan giira ndng dé Mg véi mirc dé thi€u mau va mét
s6 chi sé lién quan dén dong héng cau & ngudi bénh loc mau
Bang 3.2. Ma3i lién quan gitta Mg va chi s6 HGB ¢ NB LM

Nhan xét: Ty & gidam Mg huyét tuong & nhém c6 HGB=100 g/L
(thi€u mau nhe hoac khong) la 9,7%, thap hon so vdi nhém cé
HGB <100 g/L (thi€u mau vira hodc nang) la 14,5%. Trong khi do,
ty & ting Mg huyét twong & nhém c6 HGB=100 g/L 14 29,0%, cao
hon so véi ciia nhém céd HGB <100 g/L & 15,9%. Tuy nhién, phén
tich chi ra khong c6 lién quan gilta phan b6 nong do Mg va phan
mufc d6 thi€u mau, p=0,296. So sanh gitta nhdm c6 HGB<100 g/L
va nhédm c6 HGB=100 g/L chira, nhém cé HGB=100 g/L c6 néng
d6 Mg cao han co y nghia théng ké so véi nhom cé HGB<100 g/,
p=0,039 (Bang 3.2). Nhu vay, nhém NB BTMT cé LM khong hodc
thi€u mau muc dé nhe c6 ndng do Mg huyét tuang cao han nhém
NB BTMT ¢6 LM thi€u m&u mirc do vira va nang.

Bang 3.3. Tuong quan nong dé Mg vdi cac chi sé héng cau

Noéng dé Mg
Chisé
r p

RBC 0,108 0,285
HGB 0,129 0,202
HCT 0,131 0,192
MCV 0,046 0,649
MCH 0,035 0,732
MCHC -0.014 0.89

Nhan xét: Khéng cé tuong quan cé y nghia thong ké gitra
néng dé Mg huyét tuwong va céac chi s6 hdng cau khao sat
nhu RBC, HGB, HCT, MCV, MCH va MCHC (Bang 3.3).
3.3. Lién quan giira néng d6é Mg va thaoi gian loc mau
Bang 3.4. Méi lién quan giira néng dé Mg véi thai gian LM

Thoi gian LM
Phan nhém <12thang | 212 thang P
(n=22) (n=78)
n 0 13
Giam
% 0 16,7
n 19 48
Binh thuong 0,045°
Mg % 86,4 61,5
(mmol/L) n 3 17
Tang
% 13,6 21,8
S— I
rung vi - ,086°
vl (0,79-0,96) | (0,76-1,04)

bicdiém |  HGB=100g/t HGB <100g/l
(n=31) (n=69) o
Nongdo M SENB | Tyla(%) | SENB | Ty e (%)
Giam 3 9,7 10 14,5
Binh thudng 19 61,3 48 69,6 | 0,296°
Tang 9 29,0 11 15,9
Trungvi (Q1-Q3) | 0,97 (0,8-1,11) 0,9(0,75-0,98) | 0,039°

aFisher-exact test;® Mann-Whitney Test

a Kruskal-Wallis Test;°Fisher’s exact test

Nhén xét: NB giam nong dé Mg huyét tuong chiém ty 1&
16,7% & nhém LM = 12 thang, cao hon ty & nay & nhom
LM <12 thang (ty l& 0%). Hon nira nhém LM > 12 thang cé
ty [& tdng Mg cao hon déng ké so véi nhdm LM < 12 thang
(21,8 % sovdi 13,6%). Co su'lién quan gilra thai gian LM va
tang ty 1& bat thudng néng dé Mg huyét tuwong (p=0,045).
Nhu vay, nhém LM=12 thang co6 ty |é bat thudng nong do
Mg huyét tuong (gidm va tang) cao hon dang ké so vdi
nhém LM <12 thang (38,5% so vdGi 15,6%). Khéng co su
khéc biét c6 y nghia théng ké vé nong doé Mg gilra 2 nhém
c6 thai gian LM 2 va < 12 thang (p= 0,586). Nhu vay, thai
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gian LM kéo dai tang ty l& NB BTMT giai doan cudi co6 bét
thudng nong do Mg huyét tuong (tang hoac giam).

4. BAN LUAN

Magié rat quan trong trong nhiéu qua trinh sinh ly nhu chi
phéi hoat déng clia >600 enzym, san xuét nang lugng va
chirc nang than kinh ca. B4t thuong néng dé Mg (ca tang
va giam) déu tac dong tiéu cuc dén hoat dong song. Thiu
Mg cé lién quan dén tdng nguy ca mac bénh ting huyét ap,
mach vanhvakhanginsulin & NB dai thdo duong, cling nhu
r8i loan céc ion khac nhu kali, canxi [4]. Ngugc lai, tang
Mg du it gdp nhung cé nguy co gay ra nhirng rui ro nghiém
trong de doa tinh mang [5]. Nong dé Mg cang cao gay bién
chirng cang nang né va nghiém trong. Mg>6.5mmol/L cé
thé gay liét ruét, liét co, thd cham, ha huyét 4p, réi loan
nhip tim va khi néng dé >8.7 mmol/L c6 thé gay hén mé va
ngirng tim [5]. Vi vay, tdng hay giam Mg huyét tuong déu
bat Lgi va c6 thé gay nhiéu bi€n ching nang né.

Thiéu hut Mg dan dén cac bién chiing dang ké vé than
kinh co, tim mach va chuyén hdéa nhu chuét rat, lam tang
nguy co co giat, run, co clng co, tang nguy cd réi loan
nhip tim [4]. Tang Mg tir 2,2 dén 3,5 mmol/L gay budn nén,
chéng mat, y&u va la lAn [5]. Nghién ciu nay khéng chira
sy khac biét v& néng do Mg huyét tuong gitra cdc nhém
c6 va khéng cé triéu chirng lam sang dugc khao sat nhu
da niém mac nhgt, phu, nglra va mét moi. Phan tich ty l&
c6 tang/giam Mg huyét tuong va ty & c6/khong cé triéu
chi*rng lam sang c6 thé hitu ich hon dé déanh gia su lién
quan gira bién d8i Mg huyét tuwong va cac triéu chirng ld&m
sang & NB BTMT giai doan cudi.

Thi€u hut Mg lién quan dén tang nguy co'thiéu mau, dac biét
& & ngudi l&n tudi va phu nit [6]. ThiEu mau phé bién & dén
99,0% NB BTMT giai doan cu8i [7]. D4 cé nhiéu céng bd vé
lién quan gilra thi€t hut Mg va thi€éu mau trong toan bo dan
s0 [8]. NB BTMT thi€u hut Mg c6 nong d6 HBG thap hon, va
thi€u hut HBG doc lap du doan giam Mg [8]. Trong nghién
clu nay, chung téi chiraring, nbng d6 Mg § NB BTMT cé LM
¢c6 HBG<100g/L th&p hon so véi nhém c6 HBG>100g/L. Réi
loan ca tang va giam Mg thuong gap trong BTMT cé LM, cé
thé gay nhiéu dén phan b trong nghién ciu.

Mat khac, so sanh nong do Mg gitta nhém LM <12 thang va
=12 thang cho thay, ty l& giam Mg va tang Mg & nhém LM
=12 thang déu cao hon dang ké so vdi nhém LM <12 thang.
Nhu la hé quéa cla bu trlr, ndng dé Mg trung binh khéng
c6 su khac biét gitta nhdm LM <12 thang va 212 thang.
K&t qua clia ching téi khuyén nghi viéc kiém tra ndng do
Mg huyét tuang can xac dinh trén tirng ca thé dé co digdu
chinh phl hgp, dac biét la diéu chinh nbng do Mg cén thiét
trong dich loc. O day, chung toi tiép tuc chi ra ring, ty &
bat thudng (cé tang va giam) Mg déu cao hon dang ké &
nhém cé thai gian LM 212 thang. K&t qua cho thdy, méc
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du dugc bé sung trong dich loc, NB LM thdi gian cang dai
cang tang nguy co bat thudng Mg huyét tuong. Trén co s&
céac tac dong bat loi cia ca tang va giam Mg, dac biét trén
NB BTMT mat/giam kha nang tu diéu tiét Mg, viéc phan tich
noéng dé Mg huyét tuong va diéu chinh trén tirng cé thé (a
can thiét trong diéu tri va cai thién tién lugng bénh.

5. KET LUAN

Trong BTMT c6 LM, ndéng dé Mg lién quan thuan v&i muic
do thiéu mau. Hon nira, ty L& bat thudng (ca tang va giam)
Mg huyét tuwong cao hon dang ké & nhém LM =12 thang,
$0 V@i nhom LM<12 thang. Nong dé Mg huyét tuang khéng
lién quan dén céc triéu ching ld&m sang nhu da niém mac
nhot, phu, nglra va mét madi va khong cé tuong quan vdi
céac chi sé lién quan dén dong héng cau nhu RBC, HBG,
HCT, MCV, MCH, MCHC.
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