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ABSTRACT

Objective: To analyze the relationship between the concentrations of common
micronutrients (Zn, Mg, and Fe) in patients with chronic kidney disease (CKD) undergoing
dialysis.

Methods: A descriptive cross-sectional comparative study was conducted in CKD
patients on dialysis (n=100).

Results: There was a tendency of weak correlation (r=0.185, p=0.066) and ositive
association between plasma Zn and Mg among end-stage CKD patients undergoing
dialysis. Changes in plasma Zn were associated with changes in plasma Mg (p=0.043).
The prevalence of hypomagnesemia was higher in the Zn-deficient group than in the
non-Zn-deficient group (20.9% vs. 7.01%). Hypermagnesemia occurred more frequently
in the non-Zn-deficient group than in the Zn-deficient group (26.32% vs. 11.6%).
Plasma Mg was lower in the Zn-deficient group (0.83 [0.67-0.96] mmol/L) than in the
non-Zn-deficient group (0.96 [0.83-1.07] mmol/L; p=0.005). The prevalence of Zn
deficiency was higher among patients with hypomagnesemia than among those with
hypermagnesemia (69.2% vs. 25.0%). The proportion without Zn deficiency was
significantly greater in the hypermagnesemia group than in the hypomagnesemia group
(75.0% vs. 30.8%). Plasma Zn concentrations increased stepwise across Mg categories:
decreased Mg, normal Mg, and increased Mg, p=0.01. There was a moderate positive
correlation between plasma Fe and Zn (r=0.4637, p=0.0000), but not between Fe and Mg
(p>0.05).

Conclusions: In CKD patients undergoing dialysis, plasma Zn is positively associated with
plasma Mg and Fe.

Keywords: Magnesium, Zinc, Iron, dialysis, chronic kidney disease, end-stage
chronic kidney disease.
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TOM TAT

Muc tiéu: Phan tich lién quan gilra nong do Zn, Mg va Fe & ngudi bénh (NB) bénh than man
tinh (BTMT) c6 loc mau (LM).

Phuong phap: Nghién citu mé ta cit ngang trén NB dang LM chu ky (n=100).

K&t qua: Co xu hudng tuong quan thuan (r=0,185, p=0,066) va lién quan thuén (p=0,043)
gilta nong do6 Zn va Mg huyét tuong & NB dang LM. Ty lé gidam Mg & nhédm c6 giam Zn cao
hon nhém khéng gidm Zn (20,9% so vé6i 7,01%). Ty & tdng Mg nhém khéng gidm Zn la
26,32%, cao hon nhém cé gidam Zn la 11,6%. Nhém gidm Zn cé néng do Mg huyét tuong
thap hon (0,83 (0,67-0,96) mmol/L), so v&i nhém khong giam Zn 0,96 (0,83-1,07) mmol/L,
p=0,005. Ty l&é gidm Zn & nhém c6 giam Mg la 69,2%, cao hon nhom c6 Mg tang la 25,0%.
Ty L& khéng gidm Zn & nhém tang Mg cao haon dang ké & nhom giam Mg (75,0% so VJi
30,8%). C6 sy tang dan nong dd Zn tlr nhém cé nong dé Mg gidm, binh thudng va tang,
p=0,01. C6 ma&i tuang quan thuan, mic d6 trung binh gilra ndng do Fe va Zn huyét tuong,
r=0,4637, p=0,0000, nhung gi(ra Fe va Mg thi khéng, p>0,05.

K&t luan: NB BTMT c6 LM c¢6 su lién quan thuan giita nong dé Zn va nong dé Mg huyét
tuong va mai tuong quan thuén gitra néng dd Fe va Zn huyét tuong.

Tir khéa: Magie, K&m, Sat, loc mau, bénh than man tinh, bénh than man tinh giai doan

cudi

1. DAT VAN DE

Bénh than mantinh (BTMT) la quan ngai sitc khde va
xa hoi toan cau, tac dong truc tiép dén >10% dan so
[1]. Bénh nghiém trong hon & cac nudc co6 thu nhap
thap va trung binh [1, 2]. Ty l& méac bénh & Viét Nam
& khoang 13,1% dan s8 =18 tudiva cé xu hudng tdng
nhanh [2, 3]. BTMT tién trién nang dan, tac déng dén
strc khoe, chat lugng clia sGng va gay nhiéu bién
chitng/dién bién nghiém trong do nhiém doc than
kinh, tim mach. Pa nhan t& tac dong l&n dién bién
va tién lwgng clia BTMT, trong d6 c6 ndng dé mot so
vi chat nhu kém (Zn), Magienisum (Mg) va sat (Fe).

Cac vi chat vdi lugng it nhung gilr vai tro quan trong
song con trong hoat dong cla co thé, théng qua
hoat hoa, kiém soat hoat déng clia hang tram/ng-
hin enzym, hoocmon. BTMT thudng gap bat thuong
nong do vi chat, lién quan dén ché dé an udng kém,

*Tac gia lién hé

nhiém déc uré huyét, viém dai dang hodc do chinh
qua trinh loc méau (LM) [3]. Nong do vi lugng trong
khoang sinh ly hd trg chitc nang mién dich, giam tac
doéng clia nhiém trung va cai thién chat luong cudc
séng, gidm nhiém trung, bién ching tim mach,
thi€u mau, cac bénh vé khoang chéat va xuong cua
NB BTMT [3]. Ngoai ra, mat can bang vi lugng & NB
BTMT giai doan cudi gop phan dang ké vao viéc tang
ty l& mac bénh va tlrvong [3]. Do d6, nghién cltu nay
nham phan tich su lién quan gitra ndng do6 clia céc
vi chat quan trong la Zn, Mg va Fe & NB BTMT ¢6 LM.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U

- Thiét k& nghién ctru: Nghién cliru mo ta cat ngang
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-Dia diém va thdi gian nghién ctru: Nghién clru dugc
ti€n hanh tai Bénh vién Quany 103, Hoc vién Quén
y tlr 2024 dén 2025

-Da6itugng nghién ciiu: Nghién ctiu trén cadc NB mac
BTMT dang LM tai Khoa Than-loc mau, Bé&nh vién
Quéany 103.

- C& mau, chon mau: Chon ¢& mau thuan tién
(n=100), va chon mau toan bd: Lya chon tat ca nguoi
bénh (NB) BTMT dang LM tai don vi, va loai trir cac
trudong hdp c6 dién bién cap tinh va/hodc mac bénh
khéac va/hoac c6 str dung thuc pham chic nang, bé
sung vi chéat trong vong mot thang trudce thai diém
thu thap mau nghién ciu.

- Bi€n s68/chi s6/ ndi dung/cht dé nghién clu:
Nghién cru phan tich lién quan va tuwong quan cua
noéng do céc vi chat (Mg, Zn va Fe) huyét tuong & NB
BTMT dang LM.

- Ky thuat, cong cu va quy trinh thu thép sé liéu: Lua
chon déi tugng nghién cru va thu thap cac théng tin
clia nguodi bénh tir phadn mém quan ly Bénh vién va
bénh an. Loai bo cac NB khong thoa man diéu kién
tham giava/hoac khéngtinh nguyéntham gia nghién
clru. Sau do thuc hién dinh lwugng nong dé Mg, Zn
va Fe huyét tuong, cu thé nhu sau: Ly khoang 2mL
mau tinh mach lic déivao budi sang, trude LM, roi ly
tam t6c d6 5000 vong/phut trong 5 phat. Mau dugc
phan tich trén hé théng sinh hda tu dong AU5800
(Beckman Coulter), sir dung hda chét, chuan va noi
kiém chéat lugng xét nghiém dugc cung cap (Bang
2.1). Sy chinh xac clia két qua xét nghiém dugc kiém
tra bang ndi kiém hang ngay va/hodc trudc va sau khi

tuc gira 2 nhém dugc so sdnh bang Man-Whitney
va gilta 3 nhém dugc sanh bang Kruskall-Wallis, di
kém v&i phéan tich cap Bonferroni. Si lién quan gitra
hai bién dinh tinh dugc kiém dinh bang Fisher exact.
Tuong quan gitra hai bién lién tuc dugc phan tich
bang tuwong quan Spearman.

-Pao dire nghién ctru: Nghién ctu dugc chép thuéan
bdi H6i déng dao dic Bénh vién Quan Y 103 Hoc
vién Quan Y (Quyét dinh s6 89/HPDD cap ngay
19/8/2024). Tat ca NB dong thuan tham gia nghién
clu.

3. KET QUA NGHIEN CcUU
3.1. Tuong quan gitra ndng dé6 Mg va Zn huyét twong
Bang 2. Twong quan ndng dd Zn va Mg huyét twong

Tuong quan néng dé Znva M
Nhom NC g9 g < &
r p
BTMT dang LM 0,185 0.066

*Tuong quan Spearman

Nong dé Zn va Mg huyét tuang c6 xu hudng tuong
quan thuan, mdc dé yéu (r=0,185, p=0,066) & NB
BTMT dang LM.

3.2. Lién quan gitta nong do Mg va Zn huyét twong

Bang 3. So sanh néng dd Zn
gitra cac phan nhém theo néng dé Mg

phéan tich bénh pham. Nbng dé Zn
,Béing 1..I:|c'>a E:ha“\'t va giéﬂtri tAham chié'y cﬁla’ Phan nhém | ] Khéng giam
chi s& nghién ctru (Theo B6 mén Khoa Sinh héa, Giam (n=43) = p
~ A " (n=57)
Bénh vién Quany 103)
Mg (mmol/L)
Tén chisé n 9 4
Gia tri Giam % 20,9 7,01
~ , N A 1a I’! 0 ) )
ane | ChuANe | Noikiem | tham
chiéu Binh |_N 29 38 .
thudng | o 0,043
Mg (mmol/L) % 67,5 66,67
OSR6189 | 66300 MAS 1 0,65-1,05 T4 : > 1o
) L) ang
ChemTrak % 11,6 26,32
Zn (pg/dL) Trung vi 0,83 0,96 0.005"
507240 | 507263SV | ODC0003 | 46-150 (Q1-Q3) | (0,67-0,96) | (0,83-1,07) | ™
Fe (pmol/L) a: Fisher’s exact test; b: Mann-Whitney Test
MAS Can curgia tritham chi€u, NB BTMT dugc chianhom:
OSR6186 66300 ChemTrak 10,7-32,2 Theo néng dd Mg huyét tuong (tdng, binh thudng va

- Xtr ly va phan tich s6 liéu: Phan tich théng ké dugc
thuc hién trén phan mém STATA 18.0. Kiém tra, cac
bi€n nong d6 Zn, Fe va Mg khéng thuan theo phan bé
chuén. Su khéac biét gia tri trung binh clia bién lién

gidm néng do Mg); Theo nhém Zn (giam va khéng
gidm Zn). Phan tich chi ra sy’ lién quan gitra bién déi
néng dé Zn va néng dé Mg huyét tuong, p=0,043.
Ty l& NB c6 gidm Mg & nhém cé gidm Zn la 20,9%,
cao hon dang ké so vGi nhém c6 ndng dé Zn khdng
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giam la 7,01%. Hon n(ra, ty l& tang Mg & NB khong
giam Zn la 26,32%, cao hon dang ké so véi nhém co
néng dé Zn giam 11,6%. Nhin chung, nhém c6 néng
d6 Zn giam c6 ty lé giam Mg cao hon va ty lé tang
Mg thap haon so véi nhém khong gidm Zn. Tiép theo,
phan tich chi ra rang, nhém gidm Zn c6 néng dd Mg
huyét tuong thap hon (0,83 (0,67-0,96) mmol/L), so
v&i nhém khéng gidam Zn 0,96 (0,83-1,07) mmol/L,
p=0,005. Nhuvay, 8NBBTMT co6 LM, cé sulién quan
thuan gitra nong dé Zn va nong doé Mg huyét tuang.

Bang 4. So sanh néng dé Mg
gilra cac nhom theo néng dé Zn

Néng dé Mg
Phan P
nhém )
Giam | b g | Tang
(n=13) | 1og7) | (n=20)
Zn (pg/dL)
n 9 29 5
Giam
% | 69,2 43,3 25,0
0,043¢
n 4 38 15
Khoéng
gidm
% | 30,8 56,7 75,0
Trung i 21,2 50,3 63,0
(Q1-cggs') (13,3- | (35,1- | (44,5- | 0,01°
59,5) 66,6) 76,6)

a: Fisher’s exact test; b: Kruskall Wallis

Can cirgia tritham chi€u, NB BTMT dugc chia nhom:
Theo néng dd6 Mg huyét tuong (tadng, binh thudng va
giam noéng doé Mg); Theo nhém Zn (gidm va khéng
gidm Zn). Phan tich chi ra sy’ lién quan gitra bién déi
nong dé Zn va néng dé Mg huyét tuong, p=0,043.
Ty & NB cé gidm Zn & nhdm cé gidm Mg la 69,2%,
cao hon dang ké so véi nhom cé néng dé Mg tang la
25,0%. Trong khi dé, ty & khong giam Zn & NB giam
Mg 14 30,8%, thap hon dang ké so vGi nhém cé ndng
do Mg tang la 75,0%. Nhin chung, nhom c6 nong dé
Mg gidm co ty L& gidm Zn cao hon va ty & khong giam
Znthap hon so vdi nhém tang Mg. Tiép theo, so sanh
chi ra sy tang dan néng doé Zn tr nhdm c6 néng do
Mg giam (21,2 (13,3- 59,5), binh thudng (50,3 (35,1-
66,6) va tang (63,0 (44,5- 76,6), p=0,01. Nhu vay, c6
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sy tang dan nong dé Zn huyét tuong theo ndng do
Mg huyét tuong.

3.3. Tuong quan giira ndng dd sat, phosphova néng
dé Mg, Zn huyét tuong & ngudi bénh cé loc mau

Bang 5.: Twong quan giita nong do sat
va nong dé Mg, Zn huyét twong & NB LM

) Fe
Chiso
r P
Mg -0.0274 0,7869
Zn 0.4637 0,0000
*Tuong quan Spearman

Phan tich twong quan gilta nong do céac vi chat
phospho va sat véi néng dé Zn va Mg ghi nhan mai
lién quan thuan, mdc do trung binh giita ndng do
Fe va Zn huyét twong & NB BTMT c6 LM, r=0,4637,
p=0,0000. Nguoc lai, khong cé mai tuong quan gilra
nong dé phospho va Mg, Zn, gitra Fe va Mg, p>0,05.
Nhu vay, c6 méi tuong quan thuén giira ndong do Fe
va Zn huyét tuong & nhém nghién clru.

4. BAN LUAN

K&t qua cho thdy cé xu huéng tuong quan thuan murc
do yéu gilra ndéng do Zn va Mg huyét tuang & NB LM.
K&t qua clia chuing t6i phu hgp vd@i cac nghién clu
trudc day khi cho rang ca Zn va Mg déu thudng xuyén
bi r6i loan & NB LM do suy giam chirc nang than
nang, han ché tiéu héa va hap thu, viém man tinh va
tac dong clia LM [4, 5]. Nhiéu nghién clru da chira
giam Zn la tinh trang phd bién & NB LM, chu yéu do
gidm hép thu & rudt, mat Zn qua dich loc [6]. Tuong
tu, can bang Mg cling bi anh hudng do giam thai tri
qua than, thay ddi néng dé Mg trong dich loc va cac
yéu t6 lién quan dén tiéu hoa, chuyén hda xuong -
khoang chat [5]. Su twong quan thuén, du yéu, gitra
Zn va Mg huyét tuang & nhém BTMT goi y réng hai vi
chat nay c6 thé chia sé mot phan co ché diéu hoa
chung, dac biét trong béi canh réi loan chlc nang
than nang.

Phantich chitiétcho thdy NB gidam Zn c6 nong dé Mg
huyét twong thap hon rd rét so véi nhom khong giam
Zn. Bong thai, ty & giam Mg cao gép gan ba lan &
nhém giam Zn so véi nhéom khéng giam Zn, trong khi
ty & tang Mg lai thap hon. Thi€u hut Zn gay tang thai
Mg qua phan, nhung giam dao thai Mg qua than [7].
Chua c6 sy khdng dinh va dong thuan vé mai lién hé
gilra thay ddi nong dé Mg va Zn. Nong dé Mg huyét
twong thap di kém véi nong do Zn thap haon va ngugc
lai. Ngoai ra, ching t6i ghi nhan xu huéng tang dan
nong dé Zn tl* nhom giam Mg, dén nhém Mg binh
thudng va nhom tang Mg (p=0,01). Sy phén tadng nay
cling c6 thém gia thuyé&t vé méi lién quan gilra hai vi
chéat. K&t qua nay phu hop véi nhiéu bao cdo rang
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cac roi loan vi chat @ NB LM thugng khong xuat hién
don & ma c6 xu hudng di kém, va viéc diéu chinh
mot vi chat co thé tac dong dén tinh trang chia vi chat
khac. Diéu nay goiy rang danh gia vi chat & NB BTMT
nén dugc thuc hién theo nhém, thay vi chi tap trung
vao tirng yéu té riéng Lé.

Pang chuy, nong do Fe va Zn huyét tuong c6 tuong
quan thuan murc dé trung binh (r=0,46; p<0,001). Da
c6 nhiéu bao cdo nhung van con nhiéu tranh cai vé
tuong tac da cap do trong hap thu, du'trlr va chuyén
hdéa Zn va Fe nhu canh tranh kénh hép thu & rudt va
cac tuong tac sau hap thu & md khac/hé mién dich
[8]. Nhung céc béo cdo kha dong thuan chi ra nong
dd Fe cao Urc ché sy hdp thu Zn [8]. Hon nira, thiéu
hut Zn tadng bai xuat Fe trong phan [7]. Do do, su bién
ddi ndng dé chia mot yéu t8 c6 thé anh hudng dén
yéu t6 con lai. V& mat ld&m sang, két qua nghién clru
goiy rang viéc theo déi va diéu chinh déng thdica Zn
va Fe c6 thé mang lai lgi ich ph&i hgp cho NB dang
LM. Nhiéu thr nghiém da chi ra loi ich clia b6 sung/
diéu chinh néng d6 Zn va Mg sinh ly trong tang cudng
chitc ndng mién dich, cai thién sitc khde mach mau
va lam cham tién trién véi héa déng mach [9]. Do
do, can xem xét b6 trg dong thai khi thiéu hut cac
vi chat Zn, Fe va Mg nhung phai dam béo khong e
ché va canh tranh l4n nhau trong qua trinh hap thu
va chuyén héa.

Tuy nhién, nghién ctru nay ciing cé nhirng han ché.
Th nhat, thiét k& cat ngang khong cho phép xac
dinh quan hé nhan qua gilra roi loan Zn va Mg. Th&
hai, nghién cttu khéng loai dugc cac nhiéu dén vi
chéat nhu ché do an, diéu tri (Mg trong dich loc), va
céc thuoc khac. Do dé, cac nghién ctru véi quy mo
l&n hon, theo déi doc va can thiép can dugc tién
hanh dé lam rd ca ché tuong tac gilta cac vi chat
trong BTMT c6 LM.

5. KET LUAN

Nghién cttu cho thdy cé mai lién quan thuan gitra
néng do Zn, Mg va Fe huyét tuong & NB LM. Cac két
qua nay nha&n manh tinh phic tap cua réi loan vi
chat & BTMT, dong thoi ggi y rang danh gia va can
thiép dinh dudng can dugc thuc hién toan dién, cha
trong dén su phdi hgp gilta cac vi chat, khong thé
theo mét xu hudng dich té don & nao.

Loi cam on: Nhom nghién clru trén trong cam on sy
giup d& va ho trg cila BMK Than-Loc mau va BMK
Sinh hoa, Bénh vién Quany 103.
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