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ANTI-GAD AND C-PEPTIDE IN EARLY-ONSET NON-OVERWEIGHT
PATIENTS WITH TYPE 2 DIABETES: IMPLICATIONS FOR LADA SCREENING
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ABSTRACT

Objective: To determine the prevalence of anti-GAD positivity, fasting C-peptide levels, and
associated factors in order to suggest screening for latent autoimmune diabetes in adults (LADA).

Methods: A cross-sectional descriptive study was conducted on 76 patients with diabetes
mellitus. Serum anti-GAD antibodies, fasting C-peptide, blood glucose, HbA1c, and lipid profiles
were measured. Comparisons between groups were performed using Fisher’s exact test and the
Mann-Whitney U test. Multivariable linear regression analysis was used to identify factors
associated with fasting C-peptide levels.

Results: The prevalence of anti-GAD positivity was 5.3%, while 13.2% of patients had low fasting
C-peptide levels. Patients with positive anti-GAD tended to have greater B-cell dysfunction
compared to those with negative anti-GAD. The low C-peptide group had significantly higher
fasting blood glucose and HbA1c levels than the normal/high C-peptide group (p < 0.05). The
multivariable regression model was statistically significant (p = 0.007), showing that glucose and
HDL-c were independently and inversely associated with fasting C-peptide levels.

Conclusion: B-cell dysfunction was closely associated with poor glycemic control in patients
with early-onset diabetes. Autoimmune features may be present in a small subgroup of patients.
Measurement of fasting C-peptide and anti-GAD may be useful for patient stratification and
treatment orientation.

Keywords: Latent autoimmune diabetes in adults (LADA), Anti-glutamic acid decarboxylase
antibody (Anti-GAD), C-peptide, B-cell dysfunction.
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TOM TAT

Muc tiéu: Khao sat ty (& Anti-GAD duong tinh, nong do C-peptide lic déi va cac yéu té lién quan
nham gagi y tam soat ddi thdo dudng tu mién tiém an & ngudi l6n (LADA).

Phucong phap: Nghién clru mé ta cat ngang trén 76 bé&nh nhan dai thdo dudng. Cac d6i tugng dugc
dinh lvgng Anti-GAD, C-peptide luc déi, glucose mau, HbA1c va lipid mau. So sanh hai nhém dugc
thuc hién bang kiém dinh Fisher exact test va Mann-Whitney U. Phan tich hdi quy tuyén tinh da bién
dugc st dung dé xac dinh céc yéu t6 lién quan dén ndng do C-peptide.

K&t qua: Ty & Anti-GAD du’dngtinh la5,3%vatylé C—peptide lic doithdp la 13,2%. Nhom Anti-GAD
duong tinh cé xu hu’dng gidm chuirc nang té bao B nhiéu hon so vdi nhém &m tinh. B&nh nhan co
C-peptide thap co glucose mau luc déi va HbA1c caohoncdy nghla théng ké (p <0 05) M6 hinh
hoi quy dabiéncdy nghla théng ké (p = 0,007), trong dé glucose va HDL-c ghi nhan c6 mai lién quan
nghich va déc lap véi nong do C-peptide.

K&t luan: Suy giam chirc nang té bao B dugc ghinhan cé lién quan chéat ché véi mic d6 tang dudng
huyét & bénh nhan dai thao duding khdi phat sém. Y&u té tu mién cé thé hién dién @ mdt phan nhom
nhd bénh nhan. Dinh lugng C-peptide va Anti-GAD c6 gia tri trong phan tang va dinh hudng diéu tri.

Tur khéa: Pai thao dudng tu mién tiém an & ngudi l6n, Anti-GAD, C-peptide, R&i loan chirc nang té

bao B.

1. DAT VAN BE

Dai thdo dudng (DTP) la bénh ly réi loan chuyén héa dac
trung bdi tinh trang tang glucose mau do khiém khuyét
V& bai tiét insulin, vé tac dung cua insulin hoac ca hai [1].
Bén canh BTD type 1 va type 2 dién hinh, dai thao duong
ty mién tiém &n & ngudi lGn (Latent Autoimmune
Diabetes in Adults — LADA) dugc xem la mot thé trung
gian, c6 co ché ty mién tuong ty BTD type 1 nhung tién
trién cham va biéu hién ban dau gidng vai DTD type 2 [2].
Do khéng phu thudc insulin ngay tir thdi diém chan doéan
va khdi phat &m tham, LADA thudng bi ch&n dodn nham
la BTD type 2 trong thyc hanh lam sang [2, 3].

Trong céc ty khang thé dao tuy, khdng thé khang glutamic
acid decarboxylase (anti-GAD) la marker dugc phat hién
phé bién nhatva cé gia tri chan doan cao déi véi LADA[3].
Sy hién dién cuia anti-GAD khéng chi gitip phan biét LADA
vGi DTD type 2 “don thuan” ma con lién quan dén t6c do
suy giam chirc nang té bao B va nhu cau diéu tri insulin
sdm hon [3, 4]. Song song do, C- peptlde la chi d4u dang
tin cay phan anh bai tiét insulin ndi sinh va chic nang
té bao B con lai. O DTD type 2 giai doan sém, C- peptlde
thudng binh thudng hodc tang; ngudgc lai, & LADA, nong
do6 nay c6 xu hudng giam dan theo tién trinh pha hdy tw
mién té bao B [5].

Mac du LADA da dugc nghién ctru kha nhiéu nhung dir
liéu & déi tuong bénh nhan khéi phat sém va khong thira
can béo phi van con han ché, dac biét tai cac quéc gla
chau A-noikiéu hinh BTD type 2 khong béo phituong doi
phé bién [6]. Do do, viéc danh gia dong thai anti-GAD va
C-peptide & nhém bénh nhan BTD type 2 khdi phat sém,
khéng thtra can c6 y nghia quan trong khéng nhirng giup

*Tac gia lién hé

tam soat LADA, phan tang mic dé suy giam chic nang té
bao B ma con gitip dinh hudng chién luge diéu tri phu hgp.

2. DOI TUGNG VA PHU'ONG PHAP NGHIEN CU'U

2.1. Thiét ké nghién ctru

Nghién clu mé ta cat ngang.

2.2. Dia diém va thdi gian nghién ciru

Bé&nh nhan dén kham va diéu tri tai khoa Khdm bénh cta

BénhviéntrudngDaihoc Y Dugc Can Thotirthang 6/2024
dén thang 2/2026.
2.3. Dadi twong nghién ctru

- Tiéu chuédn chon mau: Bénh nhan dd céac diéu kién
sau: (1) Bénh nhan dugc chan doan ban dau la dai thao
dudng type 2 theo tiéu chudn clia Hoi Déi thao dudngHoa
Ky (ADA) nam 2023 [1]; (2) Thai gian mac bénh khéng qua
5nam; (3) BMI <23 kg/m2 (theo phan loai clla WHO danh
cho ngudi chau A) va (4) Do tudi phat hién bénh tir 30-45.

- Tiéu chudn loai trtr: B&nh nhan da duoc chan doan
xac dinh la daithao dudng type 1, phu nir dang mang thai,
bénh nhan suy than, suy gan; viém tuy man, viém tuy
cép. Cac bénh ndi tiét khac anh hudng dén chuyén hoéa
glucose nhu hoéi chirtng Cushing, Basedow, to dau chi.
Bé&nh nhan dang sir dung cac thudc lam thay ddi chuyén
héa glucose ma khéng thé ngung diéu tri dé tién hanh
nghién clu nhu cac steroids kich thich hoac chen B,
thiazide...

2.4. C& mAau va cach thirc chon mau
- C& mAu dugc tinh theo céng thirc udc lugng mot ti Lé:
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p(1-p)
d2

=72
n=2% .

Véi z_(1-a/2) = 1,96; d = 0,05; p = 0,043 (ti L& bénh nhéan
dai thao dudng type 2 duong tinh vdi tu khang thé GAD
theo nghién ctiu cua tac gid Hwangbo Y va cong su [7]).
Theo céng thirc, c& mau t6i thiéu cho nghién cliu la: 63.
Thuc t€, chiing tdi thu thap dugc 76 mau phu hop voi tiéu
chudn chon mau.

- Phuong phap chon mau: Chon mau thuan tién.

2.5. Bién s6 nghién ciru

- Dac diém cha déi tugng nghién ctru: Tudi, gidi tinh,
thdi gian mac bénh.

- C4c xét nghiém sinh héa: Glucose huyét tuang luc
doi, HbA1c, Lipid huyéttuwong (LDL-c, HDL-c, Triglyceride),
C-peptide huyét tuong luc déi, Anti-GAD.

- Tim hi€u mot s8 yéu té lién quan dén Anti-GAD va
nong do C-peptide.

2.6. Ky thuat, cdng cu va quy trinh thu thap sé liéu
Thoéng tin nghién cfu dugc thu théap theo phiéu thu thap
s6 liéu. Mau mau tinh mach dugc 4y vao budi séang sau
khi bénh nhan nhin déi it nhat 8 gio dé thuc hién cac cén
lam sang theo quy trinh clia phong xét nghiém.

Xét nghiém Anti-GAD dugc thuc hién bang béo kit
Anti-GAD (DRG Instruments GmbH, Germany) theo
phuong phap ELISA (enzyme-linked immunosorbent
assay). K&t qua dugc biéu thi dudi dang ndng dé khang
thé Anti-GAD (U/mL) va dugdc phan loai thanh duong tinh
khi > 1,05 U/mL, am tinh khi < 1,00 U/mL, cac gia tri ti
1,00-1,05 U/mL dugc xem la vung nghi ngd va dugc xét
nghiém lai theo hudng dan clia nha san xuét.

Xét nghiém C-peptide huyét thanh lic déi dugc dinh
lugng bang hé thdng cobas e (Roche Diagnostics,
Germany) theo phuong phdp mién dich dién hda phat
quang (electrochemiluminescence immunoassay -
ECLIA). K&t qua dugc biéu thi dudi dang néng do (ng/mL).
Dua theo khoang tham chiéu clia nha san xuét doi vdi
mau huyét thanh/huyét tuong & ngudi trudng thanh lac
doi (1,1-4,4 ng/mL), ndng d6 C-peptide dugc chia thanh
hai nhém: thap (< 1,1 ng/mL) va binh thudng-cao (= 1,1
ng/mL).

2.7. Xt ly va phan tich sé liéu

C4c s6 liéu dugc phan tich va xtr ly bAng phan mém SPSS
18.0. Cac bién dinh tinh dugc trinh bay dudi dang tan
s6 va ty & phan tram. Céc bién dinh lwgng dugc kiém
tra phan b6 bang phép kiém Shapiro-Wilk va dugc trinh
bay dudi dang trung vi va khoang t& phan vi (IQR) khi bién
khéng c6 phan phéi chuén. So sanh gitra hai nhém dugc
thuc hién bang Fisher’s exact test d8i véi bién dinh tinh va
Mann-Whitney U test d&i véi bién dinh lugng.

Pé xéac dinh céc yéu t8 lién quan doc ap v6i ndng do
C-peptide, bién phu thudc la néng do C-peptide dugc
bién déi log tu nhién (In_C-peptide) nh&m cai thién tinh
phan phdi chudn va dép ¢ng gia dinh clia hdi quy tuyén
tinh. Cac bién doc lap duoc lwa chon dua vao mo hinh hoi
quy tuyén tinh da bién dua trén y nghia lam sang, két qua
phan tich don bién va tinh phu hgp sinh hoc. Mat khéc, s6
lugng bié;n dua vao mé hinh sé dugc gidi han dé phu hgp
vGi c@ mau nghién cliu.

Mtrc y nghia thong ké dugc xac dinh khi p < 0,05.

2.8. Pao durc trong nghién ctru

T4t ca thong tin da dugc ma hoa va bao mat. Nghién clu
da dugc théng qua Hoi dong dao dic trong nghién ctru Y
sinh hoc clia Truong Pai hoc Y Duge Can Tho (s6 24.220.
HV/PCT-HDDD ngay 28/06/2024).

3. KET QUA
Bang 1. Pac diém chung chia déi tugng nghién ciru
Pac diém Gia tri
Tudi (nam), trung vi (IQR) 40 (30-45)
Nam 48 (63,2)
Gidi tinh, n (%)
N@ 28 (36,8)
<1 n&m 34 (44,7)
Thoi gian mac bénh, n (%) | 1-<3nam | 18(23,7)
3-5nam | 24(31,6)

Tuéi trung vi cia mau nghién ctu la 40. Nam chiém
63,2%, nif chiém 36,8%. V& thdi gian méc bénh, nhém
bénh nhan cé thdi gian méc bénh dudi 1 ndm chiémty &
cao nhat (44,7%), ti€p theo la nhém 3-5 nam (31,6%) va
1-3 ndm (23,7%). Diéu nay cho thdy mau nghién clru tap
trung nhiéu & giai doan bénh tuong d6i sém.

V& céc chi sd can lam sang, trung vi glucose mau lic déi
& 10,45 mmol/L, vdi gia tri nho nhat 4,66 mmol/L va lén
nhat 29,6 mmol/L. Trung vi HbA1c la 8,9%, dao dong tir
5,0% dén 22,2%. Nong do C-peptide luc déi cé trung vi
2,0 ng/mL, véi gia trj thdp nhat 0,319 ng/mL va cao nhéat
8,05 ng/mL. Cac chi s6 lipid mau (mmol/L) gobm LDL-c,
HDL-c va TG (Triglyceride) c6 trung vi lan lugt la: 2,78 (0,5-
6,28), 1,06 (0,55-1,9) va 3,035 (0,58-51,1).

Bang 2. Mai lién quan giira tinh trang Anti-GAD
va C-peptide thap & déi twgng nghién ciru

< C-peptide | C-peptide binh
Bién thap thudng-cao P
Anti-GAD &mtinh | 8 (11,1%) 64 (88,9%)
. 0,082
Anti-GAD ’
duong tinh 2(50%) 2 (50%)

K&t qua nghién cltu ghi nhan: Trong téng s6 76 ddi tugng
nghién cttu, c6 4 truong hap Anti-GAD duaong tinh, chiém
ty & 5,3%, trong khi 72 trudng hgp &dm tinh (94,7%). Vé
nong do C-peptide lic déi, 10 bénh nhan (13,2%) co6
C-peptide thap va 66 bénh nhan (86,8%) c6 C-peptide
& murc binh thudng-cao. Mac du ty 1& C-peptide thdp &
nhém Anti-GAD duang tinh cao hon so véi nhém am tinh
(50% so véi 11,1%), song van chua dat y nghia théng ké
(Fisher exact test).
Bang 3. So sanh cac dic diém can lam sang
theo nhom C-peptide

2 ) . ~ C-peptide binh
Chiso | C-peptide thap thudng-cao P
Glucose 15,1 9,72
lWic doi | (4,66-22,9) (5,57-29,6) | 9038
HbAlc | 9,7(7,3-22,2) | 8,45(5,0-20,4) | 0,021
2,82 2,75
LDL-c (2,26-3,29) (0,5:6,28) | 9919
HDL-c | 1,51(0,69-1,9) | 1,04 (0,55-1,79) | 0,060
76 | 1,48(1,19-12,8) | 3,45(0,58-51,1) | 0,066

So sanh bang kiém dinh Mann-Whitney U cho théay:
Glucose mau lic déi & nhom C-peptide thdp cao hon cé
y nghia théng ké so véi nhém binh thuong/cao (U = 195,0;
p = 0,038). HbA1c & nhém C-peptide thap ciing cao hon
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c6y nghia théng ké (U = 155,5; p = 0,021). Khéng ghi nhan
sy khac biét co y nghia thong ké vé cac chi sé lipid mau
(LDL-c, HDL-c, Triglyceride) gitra hai nhéom (p > 0,05).
Bang 4. Hoi quy tuyén tinh da bién cac yéu té lién
quan dén néng do ln_C-peptide

Bi&n déc lap B chﬁgLs(‘gE) B p
Hing s6 1,881 | 0,357 0,501
Thoi gian bénh | -0,021 | 0,040 | -0,063 | 0,612
Glucose ltc d6i | -0,037 | 0,016 | -0,302 | 0,024
HDL-c 0,630 | 0,267 | -0,320 | 0,021
e -0,001| 0,010 |-0,0110,937
Anti-GAD | -0,406 | 0,341 |-0,136 | 0,238

B/en phu thudc: In_C- peptlde Phuong phap: Enter;
R?=0,209; Adjusted R*=0,149; F = 3,487; p = 0,007

Phan tich héi quy tuyén tinh da bién cho thay mod hinh
coynghia thong ké (F = 3,487; p = 0,007), gidi thich du’dc
20,9% su bién thién clia In_C-peptide (Adjusted R®
14,9%). Trong cac yéu t6 khao sat, Glucose (B = -0, 037 p
=0,024)va HDL-c (B=-0,630; p=0,021) c6é méilién quan
nghich va déc lap véi In_C-peptide. Cac bién Thai gian
bénh, Triglyceride va Anti-GAD khéng cé y nghia thong ké
trong m6 hinh (p > 0,05).

Cudi cung, trong 76 bénh nhan nghién cttu, co6 4 truong
hgp Anti-GAD duong tinh (5,3%). Khi so sanh gilra nhém
Anti-GAD duaong tinh va am tinh, khéng ghi nhan su khac
biét cé y nghia th6ng ké vé céac xét nghiém: glucose mau,
HbA1c va lipid mau (p > 0,05). K&t qua nay c6 thé lién
quan dén c& mau nhé ctia nhém Anti-GAD duaong tinh.

4. BAN LUAN

Trong nghién ctru ciia chung toi, ty 1€ Anti-GAD duong tinh
la 5,3% (4/76 trudng hgp). K&t qua nay gai y sy hién dién
mot nhédm nho bénh nhan cé kha nang thuéc phan nhom
dai thao duding tu' mién khdi phat & ngudi l6n (LADA) trong
quan thé dugc chan doan ban dau la dai thao dudng type
2. Ty lé nay tuong duong véi nghién clu clia Hwangbo
Y va cdng su (2012), ghi nhén 4,3% bénh nhan dai thao
dudng type 2 mdi chan doan cé Anti-GAD duang tinh [7],
nhung thap hon so vdi ty l&é khoang 10% dugc Fourlanos S
va cOng su (2005) b4o céo trong quan thé dai thao dudng
khé&i phat sém & ngudi L6n [8]. Su khac biét vé ty & gilra
cac nghién cttu cé thé lién quan dén déc diém dan sé, tiéu
chuén chon mau va sé lugng tu khang thé dugc khao sét.
Ty l& C-peptide luc doi thép la 13,2%, cho thdy mot bo
phén bénh nhan da co su suy giam chic nang té bao B
déang ké. C-peptide phan anh truc tiép kha nang bai tiét
insulin ndi sinh va dugc xem la mét trong nhirng chi du
quan trong dé phan biét gitra co ché dé khang insulin don
thuan hay suy giam bai tiét insulin chiém vu thé [5]. Trong
b8icanh bénh nhan chuyéu dglal doan mac bénh sém, ty
le C-peptide thap nay gop phan gaiy su khéng déng nhat
vé cd ché bénh sinh trong quan thé nghién ctru. Dang
chuy, ty & C-peptide thdp & nhdom Anti-GAD duong tinh
cao hon ro rét so véi nhdm am tinh (50% so vd&i 11,1%),
mac du chua dat y nghia théng ké theo kiém dinh Fisher.
K&t quéa nay phu hgp vdi nghién clru cia Hwangbo Y va
céngsu[7]trén bénh nhan DTD type 2 mdi chan doan cho
thdy nhém Anti-GAD duagng tinh cé mic C-peptide lic
doi thdp han nhom am tinh. Xu hudng nay phu hop véi co
ché& bénh sinh ctia LADA, trong dé qua trinh ty mién qua
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trung gian t& bao dan dén pha hiy dan té bao B va giam
tiét insulin [8]. Viéc chua dat y nghia théng ké nhiéu kha
nang do s6 ca Anti-GAD duong tinh con it, lam gidm cong
suét nghién clru.

Nghién clru clia chung t6i clng ghi nhan: nhém cé
C-peptide lic déi thdp coé biéu hién glucose mau luc
doi va HbA1c cao han c6 y nghia théng ké so véi nhém
C-peptide binh thudng-cao. K&t qua nay tuong déng
vdi bado cédo clia Tam AA va cong su [9], trong dé bénh
nhan LADA c6 néng do C-peptide thadp hon dang ké so
vG@i bénh nhan dai thao duong type 2 (0,75 so véi 2,82
ng/mL; p = 0,009), déng thdi HbA1c cao hon cé y nghia
thong ké (10,8% so vdi 7,38%; p = 0,002). Diéu nay cho
th8y sy suy giam bai tiét insulin ndi sinh c6 thé lién quan
dén tinh trang kiém soat dudng huyét kém & bénh nhéan
LADA. Ngoai ra, méi lién hé nghich gitra glucose mau va
In_C-peptide trong phén tich héi quy da bién clng gép
phan cing c6 thém co ché “glucotoxicity”, trong do tang
glucose kéo dai gay tén thuong thém té bao B [10].

Dang chd y, HDL-c c6 lién quan nghich va déc lap véi
In_C-peptide. HDL-c thudng dugc xem la yéu t6 bao vé
tim mach, song mot s nghién cltu cho thay chuyén héa
lipid c6 thé &nh hudng dén chic nang té bao B théng qua
cao ché lipotoxicity va réi loan tin hiéu insulin [10]. Trong
nhém bénh nhén khéng thira can-béo phi, HDL-c cao
c6 thé phan anh kiéu hinh it d& khang insulin hon so vdi
dai thdo dudng type 2 kinh dién. Tuy nhién, y nghia sinh
ly bénh ctia maoi lién quan nay hién chua ré rang. Trong
nghién ctu clia chung t6i, do chua danh gia truc tiép tinh
trang dé khanginsulin cling nhu cac chidau khéc vé chirc
nang té bao B, nén chua du co s§ dé giai thich mai lién
quan gitta HDL-c va C-peptide trén phuong dién cd ché.
Vi vay, két qua nay nén dugc xem la mot ghi nhan mang
tinh gaiy, can dugc xac nhan thém trong cac nghién clru
c6 ¢ mau lén hon va thiét ké phu hgp hon.
Vébangchingctiay&utdtywmién, nghién ctvu chighinhan
4 bénh nhan c6 Anti-GAD duong tinh (5,3%). Khi so sanh
gilta hai nhéom, khéng ghi nhan su khac biét cé y nghia
théng ké vé tudi, gidi, thdi gian méc bénh, glucose, HbA1c
va lipid mau. K&t qua nay trai vdi bdo céo cua Al-Zubairi
va cdng sy [11], trong dé bénh nhan LADA c6 dd tudi va
tudi khdi phat thap hon so v6i nhém daéi thdo dudong type
2 khong ty mién. Theo y van, bénh nhan LADA & giai doan
s@m c¢o6 thé biéu hién lam sang tuong ty dai thdo dudng
type 2, va sy khac biét chird rét khi chic nang té bao B suy
giam tién trién [12]. Do dd, viéc khdng ghi nhan khac biét
ldm sang ro rang trong nghién ctu nay la phu hgp vdi co
ché bénh sinh da dugc mé ta. Ngoai ra, ké€t qua nay ciing
c6thélién quan dénviéc cd mau nhd ctia nhom Anti-GAD
duang tinh, lam gidm cong suat théng ké. Bén canh do,
do nghién ctu chi khdo sat mét ty khang thé duy nhéat
(Anti-GAD), kha nang bo sét cac truong hgp LADA duong
tinh vdi céc tu khang thé khac nhu' 1A-2, ICA, ZnT8...

5. KET LUAN

Trong quan thé bénh nhan dai thdo dudng type 2 khdi
phat sém dugc nghién cltu, ty & Anti-GAD duong tinh a
5,3% va ty l& C-peptide luc doi thap la 13,2%. Mac du ty
& Anti-GAD duaong tinh khéng cao, nhdm nay cé xu hudng
gidm chirc nang té bao B nhiéu hon so véi nhom am tinh.
Nhom bénh nhan c6 C-peptide thap c6 glucose mau lic
doi va HbA1c cao han ¢ y nghia thang ké, cho thay cé
ma&i lién quan gitra suy giam tiét insulin ndi sinh va kiém
soat duong huyét kém. Bén canh do, phan tich hoi quy da
bién ghi nhan glucose va HDL-c la céc yéu td lién quan
doc lap vdi nbng dé C-peptide.

K&t qua nghién cltu ggi y rang trong nhém bénh nhan dai
thédo dudng type 2 kh&i phat sém khong thira can béo phi,
ton tai si khong dong nhat vé co ché bénh sinh, bao gom
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kha nang hién dién yéu t6 tu mién tiém an. Do do, viéc
dinh lugng C-peptide va Anti-GAD c¢6 thé hitu ich trong
phan tang bénh nhan va dinh hudéng chién luge diéu tri
phu hop.
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