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SUMMARY

Objective: To analyze the correlation between plasma iron and ferritin levels and some clinical
and paraclinical characteristics in patients with end-stage renal disease (ESRD) on hemodialysis
(HD) at Thai Nguyen National Hospital.

Subjects and methods: A cross-sectional study was conducted on 196 ESRD patients on
hemodialysis at Thai Nguyen National Hospital.

Results: The prevalence of anemia among patients with ESRD on hemodialysis was 95.9%, while
iron deficiency was observed in 39.8% of patients. The mean plasma iron level was 9.39 * 4.00
pmol/L. Low plasma ferritin levels were found in 52.0% of patients, with a median ferritin level was
82.5 ng/mL. Patients aged <60 years and male patients had significantly higher plasma iron levels
than those aged >60 years and female patients, respectively (10.0+3.75 pmol/L vs. 8.76+4.18
pmol/L, p<0.01; 10.41+ 4.00pmol/L vs. 8.09+3.63 pmol/L, p<0.001). Plasma iron levels decreased
progressively with increasing duration of HD and were lowest in patients undergoing hemodialysis
for 260 months (p = 0.0001). Plasma iron levels also declined with increasing severity of anemia
(p<0.01). No significant differences in plasma ferritin levels were observed according to age or
duration of HD (p>0.05). However, plasma ferritin levels differed significantly according to sex and
anemia severity (p < 0.05).

Conclusions: Significant differences in plasma iron levels were observed according to age, sex,
duration of HD and severity of anemia. Significant differences in plasma ferritin levels were also
found according to sex and severity of anemia. Plasma iron levels were weakly correlated with
age, duration of HD, hemoglobin concentration and plasma creatinine levels. Plasma ferritin levels
were weakly correlated with red blood cell count and hemoglobin levels.
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TOM TAT
Muc tiéu: Phan tich méi lién quan gitra ndng do sét, ferritin huyét tuong véi mot s6 dac diém lam
sang, can lam sang ¢ bénh nhan bénh than giai doan cudi loc méau chu ky tai Bénh vién Trung uong
Thai Nguyén.

Péi tuong va phuong phap nghién cltu: M ta cit ngang trén 196 bénh nhan (BN) bénh than giai
doan cudi (BTGDC) loc méau chu ky (LMCK) tai Bénh vién Trung wong Thai Nguyén.

K&t qua: Ty 1& BN BTGDC LMCK c6 thiéu mau chiém 95,9%, ty 1& BN thidu sit (& 39,8%, nong do sét
trung binh 1&49,39+4,00 umol/L. Ty l& BN c6 nong do ferritin thdp chiém 52,0%, trung vi ndng do ferritin la
82,5 ng/mL. Nhém BN <60 tudi; BN nam c6 ndng do sat cao han nhém BN >60 tudi; BN nit (10,01+3,75
pumol/L so véi 8,76+4,18 umol/L; p<0,01; 10,41%4,00 pmol/L so vdi 8,09+3,63 pmol/L; p<0,001). Néng
dé sat giam dan theo thdi gian LMCK va th&p nhat & nhém BN LMCK 260 thang (p=0,0001) va giam
theo mirc doé thiu mau (p<0,01). Khong c6 su khac biét vé ndng do ferritin theo tudi, thdi gian LMCK
(p>0,05). C6 su khac biét vé nong do ferritin theo gidi va mirc dé thi€u méu (p<0,05).

Két luan: C6 su khac biét vé ndng dé sat huyét tuong theo tudi, gidi, thoi gian LMCK va mirc do
thi€u mau. C6 su khéac biét vé ndng do ferritin huyét tuong theo gidi va mic dé thi€u mau. Cé mai
tuong quan mudc dé yéu gitra ndng do sat huyét tuong vdi tudi, thai gian LMCK, néng dd hemoglobin
va néng do creatinin huyét tuvong. Cé madi tuong quan muic dé yéu giira ndng dé ferritin huyét tuong

vdi s8 lugng hdng cau va ndng ddé hemoglobin.

Tir khéa: Bénh than giai doan cudi, sat, ferritin.

1. DAT VAN DE

Bénh than man tinh (chronic kidney disease - CKD) la
mot yéu t8 gép phan dang ké vao su gia tang ty |& méac
bénh va t&r vong lién quan dén cac bénh khong lay nhiém.
T ndm 1990 dén 2017, ty l& hién méc CKD trén toan cau
& moi nhém tudi da tang 29,3%, trong khi ty & t&r vong
do CKD tang 41,5% [3]. Thi€u mau la mot trong cac bién
chiéng thudng gap & ngudi bénh suy thdn man, mdc do
suy than cang nang thi tinh trang thi€u mau cang téang, do
than giam san xuét erythropoietin. Hon nita, bénh nhan
suy than man c6 thé c6 tinh trang thiéu sat do gidam héap
thu st & dudng tiéu hoa, mat sat qua loc mau, doc t8 do
héi chirng uré mau cao, nhiém trung cap va viém. Ferritin
huyét twong la chi s8 phan anh dy trit sét clia co thé. Tuy
nhién, ferritin 14 mot protein pha cép, cé thé tang cao gia
tao trong viém hodc stress oxy hda, la tinh trang kha phé
bién & bénh nhan loc mau chu ky. Vi vay, viéc danh gia
ndng do sat va ferritin huyét tuong & bénh nhan suy than
man loc mau chu ky rat c6 y nghia dé danh gia tinh trang
s&t, day la co s& dé diéu tri cho bénh nhan [3].

Tac gia Yu (2025) da nghién clru vé néng do ferritin,
muc bdo hoa transferrin (Transferrin Saturation-TSAT)
trén 18.878 bénh nhén bénh than man tinh khéng cé thiéu
mau, két qua nghién ctu ghi nhan cé 27,2% bénh nhan
c6 nong dé ferritin < 100 ng/mL va 13,1% c6 nong do TSAT

*Tac gia lién hé

< 20%. Nhom bénh nhén c6 nong do ferritin < 100 ng/mL;
TSAT < 20% c6 nguy cd tir vong do t4t ca cac nguyén nhan
gép 1,1 an; 2,21 [an so vdi nhém cé néng do ferritin >100
ng/mL; TSAT >20% [8]. Tac gia Lé Minh Vuong da nghién
cltu vé ndng do sat va ferritin trén 180 BN STM LMCK tai
CanTha, k&t qua cho thay ty l& gidm ndng do st va Ferritin
huyét thanh lan luot la 17,2% va 34,4% [1].

Trong nhitng ndm gan day, viéc diéu trj thiéu mau &
bénh nhan suy th4n man c6 nhiéu thay déi, dac biét trong
chién lugc st dung sat tinh mach va thuéc kich thich tao
hoéng cau theo cac khuyén céo cap nhat. Chua cé nghién
clru tai Bénh vién Trung wang Thai Nguyén danh gia maéi
lién quan giita ndng do sat, ferritin huyét twong véi cac dac
diém (Am sang va can 1dm sang & BN BTGDC LMCK. Vay,
ndng doé sat, ferritin thay ddi nhu nao & BN BTGDC LMCK
va su thay ddi nay c6 lién quan véi mét s6 dac diém lam
sang, can ldm sang khdng? D& tra L0i cAu hoi trén dé tai
nay dugc thuc hién véi muc tiéu: Phén tich méi lién quan
giita nbng dé sat, ferritin huyét t'ong véi mét sé dac diém
ldm sang, can ldm sang & bénh nhan bénh thén giai doan
cubiloc méu chu ky tai Bénh vién Trung uvong Thai Nguyén.

2. pOI TUQONG VA PHUONG PHAP
2.1. Thiét ké nghién ctru: M6 ta cat ngang.
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2.2. Pia diém, thdi gian nghién ciru

Khoa Néi than -Tiét niéu va loc mau; Khoa Sinh hoa
Bénh vién Trung wvong Thai Nguyén. Khoa Xét nghiém bénh
vién truong Pai hoc Y Dugc Thai Nguyén.

Thai gian nghién ctru: tir thang 1 nam 2026 dén thang
5 nam 2026.

2.3. D3i twgng nghién ctru

La nhirng BN BTGDC LMCK tai khoa Noi than -Tiét niéu
va loc mau Bénh vién Trung uong Thai Nguyén.

Chon mau theo chu dich, |8y toan bé bénh nhan BN
BTGDC LMCK du tiéu chuén trong thdi gian nghién clu
vao nhém nghién ctiu.

Tiéu chudn chon déi tugng nghién citu:

- Tudi chia BN = 18; P& va dang dugc chan doén, diéu
tri loc mau thay thé trudc d6 bang phuong phap LMCK
don thuén, du it nhat 3 thang lién tuc; BN duge lam du
cac xét nghiém va thda man theo yéu cau clia nghién ctru;
BN hgp tac, tham gia nghién c(u.

Tiéu chuén loai trir déi tuong nghién ciu:

- Dot cdp STM; Suy tim man tinh nang; Suy gan nang;
Mac bénh ung thu giai doan cuéi kém theo; Pang mac cac
bénh c&p tinh nhu: nhiém khuan, nhdi mau co tim, doét
quy n&o; b&nh nhan mdéi truyén mau; bénh nhan dang bé
sung sat bang dudng uéng hoac tiém..

Phé&n loai nbng dé ferritin:

Ferritin huyét tuong dugc phan loai dua trén cac
ngudng ferritin dugc s dung trong huéng dan KDIGO va
cac nghién cttu trén bénh nhan bénh than man [5]: <100
ng/mL, 100-500 ng/mL va >500 ng/mL.

Phéan loai ndng d6 sat theo khodng tham chiéu cla
phong xét nghiém: <8,1 pmol/L: thiéu sat; 8,1-28,6
pmol/L: Binh thudng; >28,6 umol/L: thira (ting) sat.

Phéan loai thi€u mau & ngudi trudng thanh theo tiéu
chuén cta WHO:

So sanh hai nhém bang kiém dinh t Student déi véi di
liéu phan bd chuan hoac kiém dinh Mann-Whitney U d&i
vGi dir liéu khéng phan b8 chuén. So sanh tir ba nhém trd
(&n bang kiém dinh Kruskal-Wallis khi dit liéu khéng phan
b8 chuén. Phan tich twong quan Spearman dudc s dung
dé xac dinh méi tuong quan gitra sat, ferritin véi mot sé
dac diém ldm sang, can ldam sang.

2.8. Pao durc trong nghién ctru

Nghién cttu dugc Hoi dong thdng qua dé cuong nghién ctu
va Hoi dong Y durc truding Dai hoc Y Duoc Thai Nguyén thong
qua theo s6 QD 343-DHYD-HDDD ngay 12 thang 3 nam 2026.

3. KET QUA NGHIEN cU'U
Bang 1. M6t s6 dic diém lam sang cia nhém bénh
nhan nghién ctru

Pic diém X +SD n (%)
Tudi (nam)
£60 (nadm) 57,2+14,32 | 101(51,5)
>60 (nam) 95 (48,5)
Gigi
Nam 109 (55,6)
N[v] 87 (44,4)
Thoi gian LMCK (thang)
<36 thang 54 (27,5)
36-<60 thang 55,3:24.3 | 5734.2)
260 thang 75 (38,3)
Nguyén nhan gay suy than
Bénh than man 99 (50,5)
Dai thao duong 37(18,9)
Tang huyét ap 46 (23,5)
Khac 14(7,1)
Thi€u mau 188 (95,9)
Khong thiéu mau 8(4,1)

Phan loai Nam (Hb (g/L) Nir (Hb (g/L)
Binh thudng 2130 2120
Thi€u mau nhe 110-129 110-119
Thiéu mau vira 80-109 80-109
Thi€u mau nang <80 <80

2.4. C& mau nghién ctu

Nhan xét: Tudi trung binh cia nhém nghién ciu (a
57,2+14,32 tudi, nhom tudi <60 chiém 51,5%; nam gidi
chiém wu thé (55,6%). Thoi gian LMCK trung binh la
55,3+24,3 thang, ty &6 BN LMCK 260 thang cao nhét (38,3%).
Bénh than man la nguyén nhan suy than thudng gap nhat
(50,5%), ty l& BN BTGDC LMCK c6 thi€u mau rat cao (95,9%).

Bang 2. Nong do6 sat va ferritin & nhém bénh nhan

Chon mau thuén tién, |4y toan bd bénh nhan du tiéu
chuén chan doan vao nhém nghién clu.
2.5. Chi tiéu nghién ctru

- M6t s6 dc diém: Tubi, gidi, thai gian loc mau chu ky,
nguyén nhan gay suy than man.

- Dinh lugng ndng ure, creatinine, ndng dé sat, ferritin
huyét tuong.

- Téng phan tich t& bao méau ngoai vi.
2.6. Thiét bi nghién cru

DPinh lugng cac chi s6 can lAm sang theo quy trinh
chuan trén may xét nghiém sinh hoa tu ddng AU480 va may
xét nghiém mién dich tu déng Architect 1000 clia Abbott.

Tong phan tich t€ bao mau ngoai vi theo qui trinh chuén
trén may xét nghiém huyét hoc t déng ADVIA clia Siemens.

+ Ky thuat thu thap sé liéu

Thu thap so6 liéu cac thong tin chung va chi tiéu lam
sang, can lam sang theo mau bénh an nghién cuu.
2.7. Phuong phap xtr ly sé liéu

Theo phuang phap théng ké y hoc str dung phan mém
Stata 14. C4c bién dinh lugng dugc trinh bay dudi dang
trung binh £ dé l&éch chuan (SD) néu phan bé chuan hoac
trung vi (khoang t&t phén vi) néu khéng phan bd chuén.

nghién ctiru

Chisé n | % |X+SD /Trung vi Té':'gg;‘

Thiéu 78 39,8/ 5,85+1,64 2,0-8,0

(pnfc?UL) Binh thuong|118 [60,2|  11,94%3,18 8,1-28,6
Chung [196100| 9,39%4,00 2,0-28,6

Thap 102(52,0 44,4 30,0-66,8
Ferritin | Binh thudng| 67 (34,2 226,6 174,1-322,1
(ng/mL) Tang 27 (13,8 654,5 560,4- 982,9
Chung |196|100 82,5 43,5-261,2

Nhan xét: Ty & thiu sat kha phé bién & BN BTGDC
LMCK, chiém 39,8%. Ty & BN c6 néng dé ferritin thap
chiém 52,0%, c6 13,8% BN c6 ferritin tang.
Bang 3. Néng dd sat, ferritin theo mot sé dac diém lam sang,
can lam sang

5 aim 2. T Ferritin
Pac diéem n | Sat(X+SD) (Trung vi)
£60 (nam) 101| 10,01+3,75 81,7
Tudi >60 (nam) 95 8,76+4,18 92,4
p <0,01" >0,05%*
- d
g™ Crossref 31
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. o = Ferritin
Pac diém n | Sat(X+SD) (Trung vi)
Nam 109| 10,41+4,00 80,8
Gigi N 87 | 8,09+3,63 73,6
p <0,001" <0,05%*
<36thang | 54 | 11,30%4,27 79,4
Thoigian | 36.<60thang | 67 | 9,97+3,12 81,1
loc mau -
chu ky >60thang | 75 | 7,26%3,44 101,7
p 0,00071*** >0,05%**
Khéong thi6umau| 8 | 11,16+3,96 33,3
Nhe 30 | 9,95%4,27 62,7
Murc do Vira 124| 9,24%3,41 76,8
thiéu mau
Nang 34 | 8,16%5,17 261,2
p <0,01*** <0,05%**

*: Kiém dinh t Student

**: Kiém dinh Mann-Whitney

*x%: Ki@m dinh Kruskal-Wallis

Nhan xét: Noéng do st huyét tvong cé su khac biéttheo
tudi, gidi, thai gian LMCK va muc dé thi€u mau. Khéng cé
sy khéac biét vé ndong do ferritin theo tudi, thoi gian LMCK
(p>0,05). Nong do ferritin @ nam cao hon nit (Trung vi: 80,8
so V@i 73,6; p<0,05).
Bang 4. M&i tuwong quan giita ndng sat, ferritin véi mot s6

dac diém lam sang, can lam sang

Thoi .
Chisd | Tudi | gian :‘gr:u’ggﬁ Hemoglobin|Creatinin
LMcK | "O"8
St r |-0,164|-0,411 0,056 0,231 -0,307
&
p?|<0,05|<0,05| >0,05 <0,05 <0,05
. 0,042 0,047 | -0,306 -0,278 0,108
Ferritin
p?|>0,05|>0,05| <0,05 <0,05 >0,05

a: Hé s6 tu'ong quan Spearman

Nhan xét: Nong dé sat huyét tuong cé tuwong quan
nghich, mic dé yéu cé y nghia véi tudi, thdi gian LMCK va
nong do creatinin huyét tuong va cé tuong quan thuén,
muc d6 yéu véi nong dé hemoglobin. Khdng ghi nhdn maéi
tuong quan gilta ndng dd sat va sé lugng hdng cau. Nong
do ferritin huyét tuong c6 tuong quan nghich, mdc dé yéu
V@i 86 lugng hdng cau va ndng dé hemoglobin. Khéng co
m&i tuwong quan cé y nghia théng ké gitra ferritin vdi tudi,
thoi gian LMCK va creatinin (p > 0,05).

4. BAN LUAN

Nghién cltu cla ching t6i dugc thuc hién trén 196 BN
BTGDC LMCK, véi tudi trung binh 14 57,2 = 14,3 (nam); nam
gidi chiém 55,6%, c6 48,5% s& BN & dé tudi>60; thoi gian
LMCK trung binh la 55,3+24,3 (thang); nguyén nhan gay
suy than man chu yéu la do bénh than man tinh (50,5%).
Tudi trung binh trong nghién cltu cta ching t6i cao hon
so Vi nghién clru cua tac gia Lé Minh Vuong la 51,17 =
11,8 (nam), ty 1& BN c6 do tudi>60 la 17,8% [1]. Nguyén
nhéan gay suy than chi yéu & bénh than man nguyén phat
(50,5%), tiép theo la tang huyét ap (23,5%) va dai thao
duong (18,9%). K&t qua nay phu hgp véi nghién ctru tai Viét
Nam khi viém cau than man van la nguyén nhan phé bién,
mac du bénh than do dai thao dudng dang co6 xu hudng gia
tadng trong nhirng ndm gan day. Co6 95,9% s6 BN c¢o6 thiéu
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mau. K&t qua nay clia chiing toi tuong déng vdi nghién clru
cua tac gia Lé Minh Vuaong la 98,3% [1]. Thiéu mau la bién
chirng rat thuong gap & STM BTGDC LMCK, thiéu méau chu
yéu do gidm téng hgp erythropoietin tai than, anh hudng
cuatinh trang thiéu sat, viém man tinh, mat mau trong qua
trinh loc mau va suy dinh dudng & nhitng BN nay.

K&t qua nghién cltu clia chuing t6i ghi nhan ty & thiéu
s&t kha phd bién & BN suy than man, chiém 39,8%. Ty (&
BN c6 néng doé ferritin thdp (<100ng/mL) chi€ém 52,0%,
phan anh tinh trang giam du trir st & chiém ty & dang ké.
Tuy nhién, c6 13,8% BN c6 ferritin tAng, su tdng nay c6 thé
lién quan dén tinh trang viém man tinh, kha thuong gap &
bénh nhan BTGDC, do ferritin l& mot protein pha cép, néng
do ferritin tdng c6 thé phan anh tinh trang viem man, hoi
chiing suy dinh duéng-viéem hodc qué tai sat. Vi vay, viéc
phsi hop danh gia ferritin vdi cac chi s6 khac nhu dé béo
hoa transferrin (TSAT), CRP ho&c cac diu &n viém sé gilp
xac dinh chinh xac hon tinh trang thiéu sat thuc su. Nhirng
BN t&ng ferritin @ muc rat cao c6 tién lugng xadu han, can
danh gia nguyén nhan gay tang ferritin trude khi ti€p tuc
digu tri [4, 6]. Ty & BN STM LMCK thigu st va nong do
ferritin thap trong nghién clru clia chung téi cao hon so vai
nghién cltu cula tac gia Lé Minh Vuong (39,8% so vdi 17,2%;
52,0% so Véi 34,4%), c6 su khac biét nay cé thé do tudi
trung binh trong nghién cliu clia chung t6i cao cling nhu
phan loai ndng do ferritin trong nghién clu cla chung toi
khéac so vdi clia tac gia Lé Minh Vuong [1]. Ty l& BN c6 néng
do ferritin thap trong nghién clru cuia tac gia Yu la 27,2% [8].

Trong nghién cltu cta chung t6i, BN <60 tudi cé néng
dé sat huyét tuong cao han nhém >60 tudi (p<0,01). K&t
qua nay c6 thé giai thich & ngudi cao tudi, tinh trang viém
man, suy dinh duéng va cac bénh déng mac phé bién
hon, lam gidm kha nang huy déng sat cho qua trinh tao
héng cau. Mac du tudi khong phai la yéu t8 dugc ghi nhéan
nhat quan trong cac nghién ctu vé thiéu sét BN BTGDC,
nhiéu tac gia cho ring bénh nhan l6n tudi cé nguy co'thiéu
sat cao hon do tang ndng dé hepcidin va giam hap thu
s&t. Tac gia Nguyén Hai Y&n nghién cltu vé ndong do sat va
ferritin trén 46 BN STM diéu tri bao ton k&t qua cho thay
khéng cé su khac biét vé ndng do ferritin theo tudi [2].

Méc du mot sé nghién clru cho thay ferritin tang theo thoi
gian LMCK [7]. Nghién c(tu cua chuing t6i khéng ghi nhan sy
khéc biét vé ndng do ferritin theo thoi gian LMCK. Diéu nay
c6 thé do ferritin la protein pha cép, chiu 4nh hudng cla
nhiéu y&u t6 nhu tinh trang viém, truyén mau, bd sung sit
va stirdung erythropoietin, nén thoi gian LMCK khong phai la
yéu té quyét dinh duy nhat doi véi ndng dé ferritin.

Ghi nhéan ctia moét s6 nghién cltu cho thdy néng dé
s&t c6 tuong quan thuan véi MCH va MCHC, khéng ghi
nhan méi lién quan gitra sat véi ndng dd hemoglobin [2].
K&t qua nghién ctru clia chung t6i khéng ghi nhan mai
lién quan nay, néng dé sat huyét twong cé tuong quan
nghich, mic dé yéu cd y nghia véi tudi, thoi gian LMCK va
noéng do creatinin huyét tuong va co tuong quan thuén,
muric do yéu véi néng dd hemoglobin. Nong do sat huyét
tuong giam theo tudi, thoi gian LMCK va tang theo nong
dd hemoglobin cho th&y tinh trang thiu sat c6 xu huéng
tién trién cung vdi thoi gian méac bénh kéo dai va gép phan
vao muc do thi€u mau & bénh nhan suy than man. Trong
khi do, ferritin c6é tuong quan nghich véi s6 lugng hong
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cau va hemoglobin nhung khong lién quan vdi thoi gian
LMCK, digdu nay mot lan nita khang dinh ferritin chiu anh
hudng clia nhiéu yéu té ngoai duy trir sat. Do d6, trong thuc
hanh lAm sang can dién giai két qua ferritin mot cach than
trong, dac biét & bénh nhan c6 tinh trang viém man hoac
da dugc bd sung sat kéo dai.

Viéc dinh ky danh giad ndng do sat va ferritin gitp phat
hién sém tinh trang thiéu sat hodc qua tai sat, tir dé diéu
chinh phéac d6 b8 sung sat va thudc kich thich tao héng cau
hop ly, gép phan cai thién tinh trang thiéu mau, nang cao
chatlugng cudc séngva gidm nguy ca bién chirng tim mach
clng nhu tl* vong & BN BTGDC LMCK. Tuy nhién, nghién
clru con cé han ché nhu chua danh gia dong thoi cac chi
s8 phan anh chuyén héa st khac nhu TSAT, hepcidin hodc
cac ddu an viém CRP. Vi vay, viéc dién giai néng do ferritin
con ¢c6 thé chju anh hudng cda tinh trang viém man tinh.

5. KET LUAN

R&iloan chuyén héa satkha phé bién dbénh nhan BTGBC
LMCK. Néng d6 sat va ferritin huyét tuong cé méi lién quan
v3i mot s8 dac diém [Am sang va can lam sang, trong d6 néng
d6 sét lién quan véi nhiéu y&u t8 hon ferritin. K&t qua nghién
cltu gép phan hd trg danh gia tinh trang sat va diéu tri thiéu
mau & bénh nhan bénh than giai doan cudi loc méau chu ky.
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