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TOM TAT

Dat vin dé: Giam nong do bicarbonate mdu la tinh trang thuong gdp ¢ bénh nhin bénh
thdn man giai doan cudi, thiic ddy tién trién bénh va ting cdc nguy co bién chimg khéc. Xac dinh ty
1¢ giam nong dg bicarbonate va mét sé yéu t6 lién quan givip cdc nha lam sang dua ra chién lugc
can thiép kip thoi. Muc tiéu nghién ciru: Xac dinh ty I¢ giam nong dg bicarbonate mdu va mot s6
Yéu to lién quan ¢ bénh nhan bénh than man giai doan 4, 5. Déi twong va phwong phdp nghién
ciru: Nghién ciru mé ta cdt ngang c6 phan tich trén 53 bénh nhdan bénh thdn man giai doan 4, 5
dang diéu tri ngoqi trii tai Bénh vién Pa khoa Trung wong Can Tho tir thang 10 nam 2025 dén thang
5 nam 2026. Tinh trang giam bicarbonate mau dwoc xdc dinh khi nong dé HCOs <22 mmol/L. Két
qud: Ty I¢ bénh nhan co giam nong do bicarbonate mdu chiém 54,7%. Qua phin tich hoi quy da
bién, cdc yéu té lam tang nguy co giam nong do bicarbonate mét cach doc ldp bao gom: bénh thén
giai doan 5 (OR=3,167; p=0,042), ure (OR=1,076; p=0,029), creatinine (OR=1,003; p 0,012), clo
mdu (OR=1,189; p=0,048). Nguoc lai, su gia tang nong do hemoglobin la yéu 16 doc ldp givip lam
gidm nguy co ndy (OR=0,636; p=0,009). Két lugn: Ty I¢é giam nong do bicarbonate & bénh nhén
bénh than man giai dogn 4, 5 la 54,7%. Bénh than man giai doan 5, sw gia tang ure, creatinine, clo
mdu va su sut giam hemoglobin la cdc yéu t6 lién quan dén tinh trang giam nong d¢ bicarbonate.

Tir khoa: Bicarbonate, yeu 16 lién quan, bénh than man.

ABSTRACT

PREVALENCE OF SERUM BICARBONATE REDUCTION AND
RELATED FACTORS IN PATIENTS WITH CHRONIC KIDNEY DISEASE
STAGES 4 AND 5

Le Dong Khanh®, Nguyen Nhu Nghia, Tran Thai Thanh Tam

Can Tho University of Medicine and Pharmacy

Background: Decreased serum bicarbonate is a common condition in patients with end-

stage chronic kidney disease, which accelerates disease progression and increases the risk of other
complications. Determining the prevalence of decreased bicarbonate concentration and its
associated factors helps clinicians develop timely intervention strategies. Objectives: To determine
the prevalence of decreased serum bicarbonate concentration and investigate associated factors in
patients with stage 4 and 5 chronic kidney disease. Materials and methods: An analytical cross-
sectional study was conducted on 53 outpatients with stage 4 and 5 chronic kidney disease at Can
Tho Central General Hospital from October 2025 to May 2026. Decreased serum bicarbonate was
defined as an HCOs™ concentration <22mmol/L. Results: The prevalence of patients with decreased
serum bicarbonate was 54.7%. Through multivariable regression analysis, independent factors
increasing the risk of decreased bicarbonate included: stage 5 chronic kidney disease (OR=3.167;
p=0.042), urea (OR=1.076; p=0.029), creatinine (OR=1.003; p=0.012), and serum chloride
(OR=1.189; p=0.048). Conversely, an increase in hemoglobin concentration was an independent
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factor reducing this risk (OR=0.636;, p=0.009). Conclusions: The prevalence of decreased
bicarbonate in patients with stage 4 and 5 chronic kidney disease is 54.7%. Stage 5 chronic kidney
disease, elevated urea, creatinine, and serum chloride, along with decreased hemoglobin, are
factors associated with decreased bicarbonate concentration.

Keywords: Bicarbonate, associated factors, chronic kidney disease.

I. PAT VAN DE

Bénh than man (BTM) hién 1a mot ganh ning y té nghiém trong voi ty 1é hién mac
toan cau udc tinh khoang 13,4% [1]. Tai Viét Nam, s6 luong bénh nhan BTM ciing dang
gia ting nhanh chong clng véi sy gia ting cua cac bénh ly khong 1ay nhiém nhu dai thao
duong va tang huyét 4p [2]. Trong tién trinh ctia bénh, nhiém toan chuyén héa (khi nong do
bicarbonate mau giam dudi 22 mEq/L) 1a mot bién chimg quan trong, thuong xuat hién rd
rét khi mirc loc cau than giam xudng dudi 20-25 mL/phut/1,73 m?2 [3]. Tinh trang gidm nong
d6 bicarbonate khong chi 1a hau qua cia viéc suy giam chic ning bai tiét acid & than ma
con truc tiép thic day bénh tién trién nhanh hon, dong thoi lién quan chit ché dén cac hé
luy ning né nhu mét khéi luong co, bénh xwong do than, suy dinh dudng va ting nguy co
tor vong do tim mach [4]. Méc du tinh chat nghiém trong da duoc ghi nhén, cac nghién ciu
cu thé vé Van dé nay tai Viét Nam van con kha han ché. Muyc tiéu nghién ctru nham xéac dinh
ty 1¢ giam nong do bicarbonate va cac yéu t6 lién quan ¢ bénh nhan BTM giai doan 4-5,
diéu nay thuc su can thiét nham gitp cac bac si 1am sang c6 ci nhin toan dién dé dua ra
chién lugc can thiép kip thoi.

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ctru

E:énh nhéan dén kham, diéu trj ngoai tri tai Bénh vién Da khoa Trung Uong Can Tho,
dugc chan doan BTM giai doan 4, 5 theo KDIGO 2024 trong thoi gian tir thang 10/2025
deén thang 5/2026 [3]. q v

- Tiéu chuan lya chon: Bénh nhan tir 18 tudi tr¢ [én da dugc chan doan BTM giai
doan 4, 5 theo KDIGO 2024 va bénh nhan tu nguyén dong y tham gia nghién ctru [3].

- Tiéu chudn loai trir: Bénh nhan dang duoc diéu tri thay t thé than; Bénh nhan dang
sir dung cac liéu phap kiém hoa trong vong 4 tuan truoe khi 14y mAu nghién ctru; Bénh phoi
tac nghén man tinh; Hen ph€ quan; Suy tim phén suat tong mau gidam EF<40%.

2.2. Phwong phap nghién ctru

- Thiét !{é nghién ciru: Nghién ciru mé ta cit ngang c6 phan tich.

- C& mau: Cong thirc udc luong mot ty 1€
(1-pp

d?

n=Z7 1-a/2

Trong d6: n 1a ¢& mau nghién ciru

p: ty 1€ bénh nhan bénh than man giai doan 4, 5 c6 né)ng d0 bicarbonate mau tir mau
khi mau tinh mach nhé hon 22 mmol/L, theo nghién ctru cia tac gid Jaime Chan va cong su
(2024) thi ty I¢ nay 1a 86,1%, nén p 1a 0.861 [5].

d: khoang sai l¢ch cho phép, chon d=0,1.

Tinh dugc ¢ mau nghién ctru: 46 bénh nhan. C& mau thuc té chung t6i thu thap
duoc la 53 bénh nhan.

- Phwong phap chon miu: Chon miu thuan tién lién tuc tat ca cdc bénh nhan du
tiéu chuan chon mau va déng y tham gia nghién ctru trong khoang thoi gian nghién ctru.
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- Noi dung nghién ctru:

biac dlem chung cua d01 tuong nghién ciru: gidi, tudi, nhom tudi, giai doan bénh
thdn man, mot s6 bénh déng mic, mot sb thude /dang st dung.

Chi sb bicarbonate duoc 14y tir thong s HCOs xét nghiém khi mau miu méu tinh
mach, don vi do 14 mmol/L, ndng d6 bicarbonate mau dwoc phan lam 2 nhom: giam
(<22mmol/L) va khong giam (>22mmol/L). Céc chi s6 ure (mmol/L), creatinine (umol/L),
hemoglobm (g/dL), albumin (g/L), natri, kali va clo (mmol/L) dugc lay tir xét nghiém sinh
héa mau, lay gia tri trung binh va d¢ 1éch chuan néu c6 phan phdi chuan hodc trung vi va
béach phan vi 25-75 néu phan phéi khong chuan.

Kiém dinh méi lién quan giita ndng d6 bicarbonate va cac yéu td: giai doan bénh
than man, bénh déng méc, thudc dang su dung, ure, creatinine, hemoglobin, albumin, natri,
kali va clo.

- Phan tich s6 li¢u: Stir dung phan mém SPSS 20.0 dé xir 1y s6 licu.

- Pao dirc trong nghién ciru: Nghién ctru dugc Hoi dong Pao dirc trong nghién ciru
Y sinh hoc Trudng Pai hoc Y Duoc Can Tho thong qua theo phiéu chap thuan sb
25.325.HV/PCT-HDPDbD.

III. KET QUA NGHIEN CUU

3.1. Pic diém chung ciia d6i twong nghién ciru

Bang 1. Pic diém chung cta d6i twong nghién ciru

Dic diém chung Tan s6 (n) Ty 18 (%)
Gii tinh Nam 28 52,8
Nit 25 472
Tudi <60 24 453
>60 29 54,7
Tuoi trung binh Trung binh + D¢ 1éch chuan 63+ 154
Bénh than man Giai doan 4 25 47,2
Giai doan 5 28 52,8
Bénh dong mac Tang huyét ap 51 96,2
Dai thao dudng 18 34
Tang lipid mau hon hop 42 79,2
Thudc dang sir dung | Thuée UCMC/UCTT 16 30,2
Thudc SGLT2i 10 18,9

Nhan xét: Tong cong 53 bénh nhan tham gia nghién ctru, ty 1¢ nam giéi chiém 52 ,8%,
tudi trén 60 (54,7%), bénh than man giai doan 5 (52,8%), tang huyet ap 1a bénh dong mac
co ty 1€ cao nhét (96,2%), c6 30,2% bénh nhan sir dung thudc trc ché men chuyén hodc trc
ché thy thé, 18,9% s - dung thudc trc ché kénh dong van chuyen Natri-Glucose.

3.2. Ty 1€ giam nong do bicarboante mau va mgt so yéu t6 lién quan véi nong do
bicarbonate mau

Béng 2. Ty 1¢ giam nong d6 Bicarbonate mau.

Nong do bicarbonate khi mau tinh mach Tan s (n) Ty 1€ (%)
<22 (mmol/L) 29 54,7
>22 (mmol/L) 24 45,3

Nhan xét: Ty 1¢ giam nong d6 Bicarbonate mau 1a 54,7%.
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Béang 3. Bac diém mot so yeu to lién quan
Chi s6 sinh héa

Gia tri

Ure (mmol/L) 19,5+9 (7,5-44,3)"
Creatinine (umol/L) 331 [248,5-519] "
Albumin (g/L) 41[36,5-441"
Hemoglobin (g/dL) 10 £ 1,8 (6,5-15) "

Natri (mmol/L) 138 [135-139,5] "
Kali (mmol/L) 4[4-4.85]"
Clo (mmol/L) 108 [105-110]

*Trung binh+P3¢ léch chudn (gid tri 16n nhat-nhé nhat) ™ Trung vi [khodng tir phdn vi 25-75]

Bang 4. Moi lién quan gitta nong d§ Bicarbonate mau va mdt sO yéu to lién quan & bénh
nhan bénh than man giai doan 4, 5

Chi sb Nhom giam | Nhom khéng giam | p OR | 95%Cl

Bénh than Giai doan 4 10 (40%) 15 (60%) a
man Giai doan 5 19 (67,9%) 9 (32,1%) 0,042" 13,167 1,026-9,770

Tang huyétap | 27 (52,9%) 24 (47,1%) 0,495°
Bénh | Dii thao duong | 7 (38.9%) 11 (61,1%) 0,097
dongmdc | Tang lipid mau | ) 5 4o, 20 (47,6%) | 0,735"

hon hgp

Thudc dangl UCMC/UCTT | 9 (56,2%) 7 (43,8%) 0,883"
st dung SLGT2i 6 (60%) 4 (40%) 1°
Ure 21,9 10,6 16,7 +5.,6 0,029" [ 1,076 | 1,001-1,156
Creatinine 459 [266-6217| 299 [239-371] 0,012 | 1,003 | 1,000-1,006
Albumin 40 [36-43] 42 [38,5-44] 10,203
Hemoglobin 941 +1,6 10,7 + 1,8 0,009" | 0,636 |0,439-0,921
Natri 138 [135-139] | 138,5 [135,5-140] | 0,512
Kali 4,2 [4-5] 4 [4-4] 0,034™ 2,292 [0,841-6,243
Clo 108 [107-110]| 107 [103-109] | 0,048"" | 1,189 | 1,010-1,400

"Mann-Whitney Test
Nhin xét: Su khac biét ¢6 y nghia thong ké gitta nhom giam Bicarbonate mau véi bénh
than man giai doan 4, 5, nong dd céac chat Ure, Creatinine, Hemoglobin, Kali va Clo mau.

IV. BAN LUAN

4.1. Pic diém chung cia ddi twong nghién ciu

“Chi-quare test, "Fisher, *]ndependent T test,”

Trong nghién ciru ctia chung toi trén 53 bénh nhan, ty 1é nam va nir kha can bang
(nam chiém 52,8%, nit chiém 47,2%). Phan bé gidi tinh nay twong ddng vaéi nghién ciru ctia
Vo Thi Hoai Huong va cong su (2025) trén bénh nhan bénh than man tai Bénh vién Trung
uong Hué, ghi nhan ty I¢ nam cao hon n&tr mot chut véi 55,5% nam va 44,5% nir [6]. Tuy
nhién, két qua cta chiing toi c6 sy khac biét so véi nghién ciru cua Nguyén Vin Huynh va
cong sy (2024), trong do ty 1€ nir (66,2%) lai chiém wu thé hon han nam gidi (33,8%) [7].
Su chénh 1éch nay co thé do c¢& mau trong nghién clru cua Nguyen Van Huynh tap trung
vao mot nhom ddi tugng chuyén biét 1a bénh nhan co tién st nhiém COVID-19 véi phuong
phép chon mau thuan tién, dan dén su phan bd gidi tinh chiu anh hudng boi dac diém nhdp
vién trong giai doan hau dai dich.

Vé do tué)i, bénh nhan trong nghién ctru ctia ching t6i ¢6 do tudi trung binh kha cao
13 63 + 15,4 tudi, voi da phan tir 60 tudi tré 1én (54,7%). Khi dbi chiéu, d6 tudi nay cao hon
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dang ké so v6i mau nghién ctru cua V& Thi Hoai Huong (50,67 + 17,32 tudi) va Nguyén
Vin Huynh (54,66 + 15,37 tudi). Su khac biét nay xuét phat tir tiéu chuan chon mau: nghién
ctru cua ching toi tap trung chuyén biét vao nhom bénh nhan giai doan mudn (giai doan 4
va 5). O cac giai doan nay, su suy giam chirc nang than 1a h¢ qua cia qua trinh tién trién
bénh 1y kéo dai nhicu nam trén nén tang lao hoa co thé. Trong khi d6, nghién ciru cua Vo
Thi Hoai Huong bao gdm ca mét ty 18 1on bénh nhan dang loc mau chu ky c¢6 do tudi trung
binh kha tré (chi 47,92 + 14,88 tudi) , kéo theo d6 tudi trung binh chung ciia toan mau giam
xudng. Twong tu, nghién ctru cuia Nguyén Vin Huynh ciing bao phu dai bénh nhan rong
hon, thu nhén tir giai doan 3 (chiém 14,9%), nén quan thé nghién ctru c¢6 xu hudng tré hoa
hon so véi mau cta ching toi.

Trong nghién ciru clia chung toi phan anh mot ty 1& bénh nhan méc ting huyét ap
1én t&i 96,2%. Tang huyét ap vira 1a cin nguyén vira 1a bién chimg ctia qué trinh ton thuong
nhu mé than tién trién do kich hoat hé RAAS va t dich. Khi so sanh, nghién ctru cua Vo
Thi Hoai Huong ghi nhén ty 1€ tang huyét ap chung toan méu chi 1a 68,79% [6]. Tuy nhién,
diéu dang chu y 1 néu chi xét riéng phan nhém giai doan 5 chua loc mau (G5ND) trong
nghién ctru do, ty I¢ nay tang vot Ién 82,69% - mirc dd tiém can voi dac diém mau cua ching
t61. Két qua ctia Nguyén Van Huynh ghi nhén ty 18 ting huyét ap 1a 77%, thap hon con sb
96,2%, diéu ndy do mau ctia ho bao gdm ca nhitng bénh nhan & cac giai doan som [7]. Ty
1¢ dai thao dudng trong miu cia ching t6i 12 34%, ty 1& nay thip hon so vé&i béo céo cla
Nguyén Van Huynh (54,1%) [7]. Su khac biét nay co thé giai thich bai trong tim nghién
ctru cua tac gia Nguyén Vin Huynh 1a danh gia tinh trang suy dinh dudng trén bénh nhan
bénh than man hau COVID-19. O bdi canh d6, dai thio duong 13 mot bénh dong mac lam
tang nguy co di hoa, sut can va suy kiét nghiém trong khi ddng nhiém vi-rut, do d6 nhiing
bénh nhan nay dé lot vao mau khao sat dinh dudng hon. Riéng dbi véi ty 18 16i loan lipid
mau hon hop (79,2%), Mac du than khong co tac dong truc tiép dén qua trinh chuyén hoa
lipoprotein, 16i loan lipid mau ¢ bénh nhan suy than man tinh thuong xuét hién. Sy thay d6i
chuyén hoa nay duoc dic trung boi ca nhing thay doi Ve sd lwong va chat luong cua
lipoprotein, anh huong dang ké dén su phat trién cia cac ton thuong xo vira dong mach
nhanh & nhirng ngudi ndy va cd thé anh hudng dén su tién trién cua chinh bénh than [8]

Mic du ty 1é ting huyét ap trong nghién ctru cta toi rat cao nhung ty 1¢ s dung
thudc e ché men chuyén hodc te ché thu thé khoang 30,2%, diéu nay c6 thé do nguy co
tang kali mau mirc d§ nang va sy sut giam cap tinh muc loc cau than khi ap luc tudi mau
than da suy yéu. Du duoc cac hiép hoi (KDIGO, ADA, ESC) khuyén cdo manh m&, theo
huéng dan cia KDIGO 2024, SGLT2i duwoc khuyén cédo khoi tri khi eGFR
>20mL/phut/1,73m?, ty 1& bénh nhan sir dung thuéc SGLT2i khoang 18,9% c6 thé do mau
nghién ctru hon mot nira bénh nhan giai doan 5 (52,8%) [3].

4.2. Ty 1¢ giam nong dd bicarboante mau va mdt sé yéu té twong quan véi ndng do
bicarbonate mau
Da phan bénh nhan c6 ndng d6 bicarbonate mau dudi 22 mmol/L (54,7%). Qua phan
tich hdi quy logistic nhi phan da bién nham xac dinh cac yeu t6 du bao doc lap d6i véi tinh
trang giam noéng do bicarbonate mau, két qua cho thay cac yéu t sau c6 lién quan dén tinh
trang giam ndng d¢ bicarbonate mau. Cu thé, bénh nhan BTM giai doan 5 ¢6 nguy co giam
bicarbonate cao gip 3,167 lan so véi giai doan 4 (p=0,042; khoang tin cdy 95%: 1,026-
9,770). Su tich liiy cac doc t6 do hoi | ching ure huyét cao ciing lam ting nguy co giam nong
d6 bicarbonate mot cach doc 1ap; nong do ure va creatinine ting lam ting nguy co nay lan
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luot 1a 1,076 1an (p=0,029; 95% CI: 1,001-1,156) va 1,003 lan (p=0,012; 95% CI: 1,000-
1,006). Diéu nay hoan toan phti hop véi co ché sinh 1y bénh khi nhu mé than tén thuong
lam mAt dan kha ning bai tiét acid va tin tao bicarbonate [9]. Bén canh chuc ning than,
néng do hemoglobin khi ting 1 don vi s& giup giam 36,4% nguy co giam nong do
bicarbonate (OR=0,636; p=0,009; 95% CI: 0,439-0,921), hemoglobin cling dong vai trd nhu
mot hé thong dém trong mau, luong hemoglobin giam trong bénh thiéu mau do suy than
lién quan dén giam san xuat erythropoietin & bénh than man tinh giai doan cubi do d6 co
thé gop phan vao viéc giam ndng do bicarbonate mau [9]. Pong thoi, sy gia ting clo mau
dugc ghi nhan 1a mot yéu té nguy co doc 1ap lam giam bicarbonate (OR=1,189; p=0,048;
95% CI: 1,010-1,400), hién tugng nay duogc giai thich khi chtc ning loc cta cau than syt
giam, than mat kha nang tai hap thu va tan tao HCOs", dé duy tri nguyén tic trung hoa vé
dién tich ndi moi, co thé bat budc phai ting tai hap thu va giit lai ion 4m CI" dé bu lap vao
khoang tréng dién tich do sy hao hut cia HCOs™. Do dé, sy gia ting Clo mau va sut ~giam
bicarbonate luon la hai qua trinh dién ra song hanh va ty 1¢ nghich v6i nhau [10]. Két qua
phan tich cho thay su thay (101 vé vai tro ctia ndng do kali mau khi chuyén tir phan tich don
bién sang da bién. Mic du nong do kali c6 su khac biét mang y nghia thong ké gitta hai
nhom giam va khong giam bicarbonate qua kiém dinh Mann-Whitney (p=0,034), nhung khi
dua vao cting mo hinh hdi quy da bién, bién s6 nay khong con gitr duoc y nghia dy bao doc
lap (OR=2,292; p>0,05; 95% CI: 0,841-6,243). Hién tuong mét y nghia thong ké nay co thé
duoc ly giai boi sy hién dién cua yeu td nhiéu 1a chie nang than. Trén thuc té 1am sang,
giam bicarbonate va r dong kali mau thuong 1a hai hdu qua ddng dién xay ra khi d¢ loc cau
than suy giam nghiém trong. Trong m6 hinh hdi quy da bién, khi hé théng da hiéu chinh va
kiém soat sy anh hudng cua cac bién sb dai dién cho chirc ning than (nhu giai doan BTM,
ure va creatinine), tic dong cua kali d3 bi hap thu hoan toan.

V.KET LUAN

Ty 1€ giam néng do bicarbonate & bénh nhan bénh than man giai doan 4, 5 1a 54,7%.
Bénh than man giai doan 5, su gia tang ure, creatinine, clo mau va su sut giam hemoglobin
la cac y€u t0 lién quan dén tinh trang gidm nong do bicarbonate.
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