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NONG DO ACID BETA HYDROXYBUTYRIC HUYET TUONG
O BENH NHAN DAI THAO PUONG

Nguyén Thj Hoa', Lé Thi Huong Lan', Nguyén Héng Phuc!

TOM TAT

Nhiém toan ceton & bénh nhéan dai thdo dwong khéng kiém soét duoc ndng d6 glucose Ia van dé rét
nghiém trong véi ty 1€ bénh va ty Ié tir vong cao. :

Muc tiéu: Xac dinh néng dé acid beta hydroxybutyric & bénh nhéan TP khéng kiém soét duoc néng
dd glucose.

Déi twong va phwong phap nghién ctwu: nghién cu mé ta, cat ngang trén 62 bénh nhan BTP typ 2
khong kiém soét, véi néng dé glucose mau>13,9 mmol/L.

Két qua: Néng dé acid beta hydroxybutyric & bénh nhén TP Ia 1,64+1,21 mmol/L, ty Ié c6 ceton mau
la 83,9%, ty I tang ceton méau la 67,7%, ty I&é nhiém toan ceton la 16,1%. D6 nhay cia xét nghiém ceton
niéu theo ceton méau la 33,3%, d6 déc hiéu la 80,7%, gia tri dw bdo dwong tinh la 67,7%, gia tri dw bao am
tinh la 85,7%. _

Twr khéa: acid beta hydroxybutyric, dai thao dudng

ABSTRACT :
PLASMA BETA HYDROXYBUTYRIC ACID CONCENTRATION
IN DIABETES PATIENTS
Nguyen Thi Hoa', Le Thi Huong Lan’, Nguyen Hong Phuc’

Diabetic ketoacidosis (DKA) remains a major problem of uncontrolled diabetes with high morbidity and
morrtality rates.

Objective: To evaluate the values of plasma beta hydroxybutyric acid in uncontrolled diabetes.

Method: a cross-sectional study of 62 patients with uncontrolled diabetes with hyperglycermia (>13,9mmol/L).

Results: The plasma beta hydroxybutyric acid were 1.64+1.21 mmol/L, 67.7% patients showed
hyperketonemia, 16.1% patients showed ketoacidosis. Using blood ketone as the reference method,
the sensitivity of urinary ketone measurement was 33.3% and specificity was 80.7%, positive predictive
value and negative predictive value of urinary ketone against blood ketone were 67.7% and 85.7%,
respectively. :
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Nong dg acid beta hydroxybutyric huyét tuong 6 bénh nhin ddi thdo duong

I. PAT VAN PE

Nhiém toan ceton do déi thdo duong (PTD) -

1a bénh 1y r6i loan chuyén héa rat nghiém trong,
de doa dén tinh mang bénh nhan. Day la bénh ly
thuong gap ¢ nhitng bénh nhan DTD khong kiém
so4t dugc nong do glucose mau. Mac d ty 1€ tir vong
do nhiém toan ceton & bénh nhan DTP trén toan thé
gi6i dd giam dang ké tir 10% xudng con 5%. Tuy
nhién, tinh trang bénh cla nhitng bénh nhén con séng
ciing khong duoc cai thién nhidu [4].

Nguyén nhan giy nhiém toan ceton & bénh
nhan DTD 14 do giam téng hop insulin cia té
bao B tuy, gidm hoat dong & thu thé insulin trén
mang t& bao hoic do ca hai nguyén nhéan trén.
Diéu nay lam cho qué trinh chuyén hoa glucose
bi rbi loan din dén ting glucose mau. Hau qua
cta r6i loan didu hoa chuyén héa glucose 1a
glucose khdng dugc van chuyén tir huyét twong
vao trong té bao din dén d6i glucose trong té
bao. Dé dap wng nhu ciu nang lugng cling nhu
duy tri tinh toan ven cua té bao, co thé di sir
dung md m& nhu 12 ngudn cung cip ning lugng
chinh. Pay 1a mot co ché bao vé cua co thé dé
ngin chin qué trinh déi trong té bao va cé thé
gly tr vong. Tuy nhién, viéc ting sit dung md
m& dé cung cip ning lwong cho té bao cung vdi
rdi loan qué trinh thoai héa glucose din dén
hinh thanh va tich tu cac thé ceton trong co thé
gy nhiém toan chuyén hoa [7].

Thé ceton gdm 3 chét 13 aceton, acid acetoacetic
va acid beta hydroxybutyric, trong d6 aceton 1a it
nhét. Ty 18 ceton ciia co thé duoc dinh nghia la ty
1€ giira acid beta hydroxybutyric/acid acetoacetic.
Binh thudng ty 1& nay 1a 1/1. Trong nhién toan
ceton do PTD ty 18 nay c6 thé 1a 3/1 thadm chi la
10/1. Nhu vay, & bénh nhan DTD thé ceton trong
méu chi yéu 14 acid beta hydroxybutyric [7].

Truéc day; dé chin doan nhiém toan ceton chi
yéu dya vao xét nghiém dinh tinh ceton trong
nude tidu. Véi sy phat trién cia khoa hoc cong
nghé, xét nghiém dinh lugng beta hydroxybutyric
mao mach da dugc dwa vao sir dung dé chén doan
nhiém toan ceton [2]. Hién nay, dinh lugng beta
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hydroxybutyric huyét tuong bang ky thuét enzym
so mau d3 dan thay thé xét nghiém dinh luong
beta hydroxybutyric mao mach [4]. Néng d6
beta hydroxybutyric thay d6i nhu thé nao & bénh
nhan DTD, dic biét & nhitng bénh nhan khong
kiém soat duoc néng do glucose? D& tai ndy duoc
thuc hién véi muc tiéu: Xac dinh néng do beta
hydroxybutyric & bénh nhian BTD khéng kiém
soat duoc néng dd glucose.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Pbi trgng nghién ciu

Godm 62 bénh nhén DTD c6 ndng do glucose mau
lac déi >13,9 mmol/L, c¢é hodc khong cé cetonic
niéu [6].

Mot sb tiéu chuén st dung trong nghién ciru:

Tiéu chuin cé ceton méu : n(*)ng‘ do beta
hydroxybutyric>0,6mmol/L [3].
Tiéu chuan ting ceton méu: ndng d§ beta

hydroxybutyric>1,0mmol/L [4].

Tiéu chuin nhidm toan ceton: ndng d6 beta
hydroxybutyric>3,0mmol/L [4].

Tiéu chudn c6 ceton niéu mirc d6 nhiéu khi ceton _
trong nudc tiéu > (3+) [4].

2.2. Thoi gian nghién citu

Tir thang 12/2014-6/2015.

2.3. Dia diém nghién ciru

Khoa Xét nghiém, khoa N6i Bénh vién trudng -
Dai hoc Y Dugc Thai Nguyén.

Khoa Sinh héa, khoa Noi, khoa Hdi stic chéng
ddc Bénh vién Pa khoa Trung' uvong Thai Nguyén.

2.4. Phuwong phdp nghién ciru

MG ta cit ngang.

2.5. Thiét bi nghién ciru

May xét nghiém sinh héa ty dong OLYMPUS
AU 4380.

Héa chit do hing BECKMAN COULTER,
Mindray cung cép.

2.6. Chi tiéu nghién ciru

- Pinh lugng ndng d beta hydroxybutyric bing
phuong phap enzym so mau héa chit do hang
Mindray cung cip. Pinh lrong glucose huyét trong,
xéc dinh ty 18 HbA1C theo qui trinh chudn héa chét
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duoc lay méau tinh mach vao budi sang, luc doi.

do hang BECKMAN COULTER cung cip.
MAu méu duoc ly tim 14y huyét twong va lam xét

- Tdng phén tich nuéc tiéu 10 thong sb.

- Chi tiéu 1am sang: tudi, gidi.

2.7. Ky thudt thu thip s6 liéu

Thu thap sb liéu theo mau bénh 4n.

Chi tiéu can l4m sang: D6i tugng nghién ciru

nghiém ngay.

2.8. Phwong phdp xi ly 50 lidu

Theo phuong phap théng ké y hoc, sir dung phan
mém Stata 10.

IIL. KET QUA NGHIEN CUU
Nghién ctru duoc tién hanh trén 62 bénh nhan DTD khong kiém so4t dugc ndng d6 glucose huyét twong
¢6 d6 tudi trung binh 12 65,4+15,0 (ndm), nam chiém 54,8%, nit chiém 45,2%.
Bdng 3.1. Ddc diém cdn lam sang nhom nghién ciru

Chi sb = Min Max
X £SD

Beta hydroxybutyric (mmol/L) 1,64+1,21 f 0,14 5,28
Glucose (mmol/L) 20,1+5,1 14,5 39,4
HbAI1C (%) 12,22+1,52 9,8 14,7
C6 ceton mau: n (%) 52 (83,9)
Tang ceton mau: n (%) 42 (67,7)
Nhiém toan ceton mau: n (%) 10 (16,1)
C6 ceton ni€u muc do nhiéu: n (%) 13 (20,9)

Nhdn xét: Pai da s6 bénh nhan nghién ciru ddu c6 ceton mau chiém 83,9%, ty 1é ting ceton mau la
67,7%, ty 1¢ nhiém toan ceton méu 1a 16,1% trong khi ty 1€ bénh nhan c6 ceton ni¢u mirc o nhiéu 14 20,9%.
Badng 3.2. D6 nhay, do ddc hiéu va gid tri dw bdo cua xét nghiém ceton niéu theo xét nghiém ceton madu

Ceton ni€éu Ceton mau
+ (>3,0mmol/L) ‘ - (<3,0mmol/L) Téng
+(>3+) 3 10 13
-(<34) 7 42 49
Tong 10 52 62

Nhdn xét: Do nhay cia xét nghiém ceton trong nuée tiéu cho xét nghiém ceton trong mau 1a 33,3%, d6
. dc hiéu 12 80,7%, gia tri du bao duong tinh 1a 67,7%, gia tri du bao am tinh 12 85,7%.
Bang 3.3. Déc diém lam sang, néng dé mét sé chi sé héa sinh theo nong dé acid beta hydroxybutyric

¢ nhom bénh nhdn nghién ciru

) Beta hydroxybutyric <3mmol/L >3mmol/L p
Chi so n=52 n=10
Tubi 64,0 £14,5 73,1£15,9 <0,05
Betahydroxybutyric 1,23+0,74 3,82+0,77 <0,01
Glucose (mmol/L) 18,9+1,4 26,5+5,1 <0,01
HbAIC (%) 11,85+1,37 14,14+0,40 <0,01

Nhén xét: O nhém bénh nhan DTD nhiém toan ceton (Beta hydroxybutyric>3mmol/L) thi tudi, ndng do
glucose ciing nhu ty 1¢ HbA C cao hon ¢6 y nghia so v6i nhém bénh nhan TP khong nhiém toan ceton
(Beta hydroxybutyric<3mmol/L).
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Bang 3.4. Tuong quan giita nong dg betahydroxybutyric huyét tiong

voi mét s6 chi s6 héa sinh & bénh nhén DTP

Chi sb n r p
Glucose (mmol/L) 62 0,62 <0,01
HbA C (%) 62 0,66 <0,01

Nhdn xét: Nong do beta hydroxybutyric huyét tuong c6 tuong quan chit, ¢6 ¥ nghia v6i ndng d6 glucose
huyét trong ciing nhu ty 18 HbA C méu toan phén véi r trong tng 13 0,62 va 0,66.

IV. BAN LUAN

Nhiém toan ceton do DTD la bénh 1y rdi loan
chuyén héa dugc dic trung boi ting ceton, ting
glucose mau va toan huyét. Ty 16 nhiém toan ceton

do PTD & Vuong qudc Anh tir 4,6 dén 8/1000 bénh-

nhan DTD. Pay 14 bénh 1y rét nghiém trong, ludn de
doa tinh mang bénh nhan mac du viéc quan ly, cham
s6¢ bénh nhan TP da duoc cai thién rit nhidu [5].

Nhiém toan ceton do DTD 14 hau qua cua rdi
loan chuyén hoa glucid, lipid va protein. Do thiéu
hut tuyét d6i hodc tuong déi insulin cing véi
su gia ting mo6t s6 hormon khac nhu glucagon,
catecholamin, cortisol va GH dan dén ting ndng do
glucose mau va khang insulin [7].

Su két hop giita thiéu hut insulin vdi ting cac
hormon diéu hoa & trén dan dén thay ddi qué trinh
san xuit va sit dung glucose, ting thoai héa acid
béo dé thay thé ngudn nang luong do qua trinh thoai
héa glucose cung cép. Qua trinh thoai héa lipid ting
da kich thich gan ting san xuit ceton din dén ting
ceton mau va nhiém toan chuyén hoa [3].

Két qua nghién ciru cta chiing i cho thiy, ndng
d6 acid beta hydroxybutytic huyét twong & nhém
bénh nhan DTP khéng kiém soat duoc ndng dd
glucose mau la 1,64+1,21 mmol/L, ty 1€ c6 ceton
mau kha cao chiém 83,9%, ty 1€ ting ceton méau la
67,7%, ty 1¢ nhiém toan ceton méu la 16,1% trong
khi ty 1€ bénh nhéan cé ceton ni€u mic d6 nhidu la
20,9%.

Tac gia Rashid nghién ctu & 122 bénh nhéin
DTD typ 2 tai Bangladeshi, két qua cho thiy ty
1& ting ceton mau la 50%, ty 1é nhiém toan ceton
mau 13 13,9% trong khi ty 1 bénh nhan c6 ceton
niéu mic d nhiéu 1 15,6% [4]. Nhu vay, ty 1€ ting
ceton mau, nhién toan ceton mau va ty 1é bénh nhan
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c6 ceton niéu mirc d nhiéu trong nghién ciru cia
ching t6i c6 xu hudng cao hon so vdi nghién ciru
clia tac gia Rashid c6 18 do sb lugng bénh nhan trong
nghién ciru cuia ching t6i chua dui 16n (62 bénh nhan
so voi 122 bénh nhan) nén c6 su khac biét nay. Ty
1¢ nhidm toan ceton & bénh nhan DTD trong nghién
clru ciia chung toi thép hon dang ké so véi két qua
nghién ciru cua Sheikh-Ali c6 1& do Sheikh-Ali da
nghién ctru hdi ciru & 337 bénh nhan DTD tir nim
1994 dén nam 2006 vé6i thoi diém nghién ciru da kha
lau day c6 thé 1a Iy do dé ty 1& nhiém toan ceton &
bénh nhan DTD trong nghién ctru nay cao hon trong
nghién clru cia chiing t6i (48,1% so voi 16,1%) [6].

Trudéc day, d& chin doan nhiém toan ceton
chii yéu dwa vao xét nghiém dinh tinh ceton trong
nudc tiéu. Sau do, xét nghiém dinh luong beta
hydroxybutyric mao mach da dugc dua vao str dung
dé chin doan nhiém toan ceton. Hién nay, dinh
lugng beta hydroxybutyric huyét twong bang k¥
thuit enzym so mau da din thay thé xétnghiém dinh
luong beta hydroxybutyric mao mach [4]. Phuong
phap t6t nhat d@& chin doan nhidm toan ceton hay
du bao nhidm toan ceton van 13 vin d& con nhiéu
ban cii. Nhiém toan ceton 1 mdt cip ctru y khoa va
ngdy cang c6 nhiéu phuong phap xét nghiém gitp
theo ddi ceton mau tai nha. Mot nghién ciu 14m
sang chi ra ring ting ndng do beta hydroxybutyric
huyét tuong thudong gip & bénh nhan DTD khong
kiém soat dugc ndng do glucose, tham chi & bénh
nhan DTD khéng cb ceton niéu. Viéc dinh luong
ceton mau cd do nhay cao hon va chin doan sém
nhiém toan ceton hon xét nghiém ceton trong nudc _
tiéu [4].

Trong nghién ciru cta chung toi néu ldy xét

nghiém ceton mau dé danh gia d6 nhay. ciia xét
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nghiém ceton ni¢u, két qua cho théy: d6 nhay cua
xét nghiém ceton trong nudc tiéu theo xét nghiém
ceton trong mau 12 33,3%, d6 déc hiéu 12 80,7%, gia
tri du bao duong tinh 12 67,7%, gia tri du b4o 4m tinh
14 85,7%. Két qua nghién ctru ctia ching tdi tuong
duong v6i két qua cia tac gia Rashid v6i do nhay
14 32,6% [4]. Két qua nghién ctru cta ching t6i cho
thdy néu sir dung xét nghiém ceton trong nude tiéu
c6 tir 15-32% khong duoc chin doan nhiém toan
ceton. Vi vy, Hiép hdi Dai thdo duong Hoa Ky da
dua ra khuyén c4o st dung xét nghiém dinh luong
ceton huyét twong 12 phuong phap tdt hon so véi xét
nghiém tim ceton trong nudc tidu dé chan doan va
theo d&i nhiém toan ceton & bénh nhan DTD [1].

V. KET LUAN

Tir két qua nghién ctru thu duge cho phép duara
mdt s6 két luan sau:

Nong d6 acid beta hydroxybutyric huyét twong &
nhém bénh nhan DTD khong kiém soat duoc néng
d6 glucose 1a 1,64+1,21 mmol/L.

Ty 18 nhidm ceton mau la 83,9%. Ty 1¢ tang
ceton mau 1a 67,7%. Ty 1& nhiém toan ceton méu la
16,1%. Ty 1é bénh nhan c6 ceton niéu muc d6 nhiéu
12 20,9%.

Do nhay cta xét nghiém ceton niéu theo ceton
méau 13 33,3%, do dic hiéu 1a 80,7%, gid tri du
béo duong tinh 12 67,7%, gia tri du bdo &m tinh
1a 85,7%.
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