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Tom tat
Dat van dé: C4d trén md than da dugc nghién cuu cd vai trd trong tién lugng cac két cuc cua bénh cau than.

Muc tiéu: Khao sat (1) dac diém Idng dong C4d va (2) tuong quan gilta Idng dong C4d vdéi Iam sang va cac lang dong
mién dich khac trén mé than.

Dai tugng va phucng phap nghién ctfu: Nghién cuu cat ngang mé ta tif thang 01/2023 dén thang 12/2024. Khao sat
mé than trén kinh hién vi quang hoc va mién dich huynh quang (IgA, 1gG, IgM, C3c, C1q, Fibrinogen, kappa, lambda),
nhuém C4d bang mién dich men peroxidase. C4d dudc khao sét tai cac vi tri: cAu than (quai mao mach va gian
mach), mach mau va 6ng than. Moi lang dong dugc tinh diém 1 néu duong tinh va 0 néu am tinh.

Két qua: Chung téi c6 84 bénh nhan (BN) bénh cau than (CT), tudi trung vi la 34, eGFR trung vi la 72 ml/phat/1,73 m?
da. Thudng g&p nhat 1a bénh than IgA (32,1%), xa chai ciu than khu tru tiing ving (22,6%), viém than lupus (19%).
Téng diém C4d tai 3 vi tri (cAu than, 6ng than, mach mau) tuong quan nghich véi eGFR (p <0,001). C4d duong tinh
tai cau than tucng quan nghich véi eGFR va C3 huyét thanh (p <0,05). C4d tai mao mach cAu than cé méi lién quan
cé y nghia véi ldng dong C1q (p <0,001). C4d tai gian mach cau than c6 méi lién quan cé y nghia véi ldng dong IgA,
IgG, C1q (p <0,05).

Két luan: Ldng dong C4d tai cAu than co tuang quan trung binh véi 1am sang (eGFR, C3, C4) va co lién quan cé y
nghia véi Idng dong clia C1q, IgA va IgG tai cau than.
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Abstract

CORRELATION OF C4d DEPOSITION WITH CLINICAL AND PATHOLOGICAL
FEATURES IN GLOMERULAR DISEASE

Nguyen Son Lam, Tran Hiep Duc Thang, Le Thanh Toan, Nguyen Tri Thuc, Tran Thi Bich Huong

Background: C4d deposit on kidney tissue has been shown to play a role in predicting outcomes of glomerular disease.

Objectives: To study the native glomerular disease kidney tissue on (1) the characteristics of C4d deposits and (2) the
correlation between C4d deposits with clinical features, and other immune deposits on kidney tissue biopsy.

Methods: A cross-sectional study was conducted from 01/2023 to 12/2024. Post-biopsy kidney tissue was examined
under light and immunofluorescence microscope (including IgA, 1gG, IgM, C3c, C1q, Fibrinogen, Kappa, Lambda) and
C4d was stained by peroxidase immunoassay. C4d deposits were noted at glomeruli (capillary walls and mesangium),
renal tubules and blood vessels. All deposits were semiquantitative scored of 1if positive and O if negative.

Results: 84 native glomerular disease patients received kidney biopsy, with median age of 34 years old and median eGFR
at 72 ml/min/1,73m?2. The three most common glomerular diseases were IgA nephropathy (32.1%), focal and segmental
glomerulosclerosis (22.6%), and lupus nephritis (19%). Clinically, the total C4d score at 3 locations (glomeruli, renal
tubules, and blood vessels) was negatively correlated with eGFR levels (p <0.001). The C4d score at glomeruli was
negatively correlated with eGFR and serum C3 (p <0.05). C4d at glomerular capillaries significantly associated with Clq
deposition (p <0.001). C4d at mesangium significantly associated with IgA, 1gG, C1q deposition (p <0.05).

Conclusions: The deposits of C4d on kidney tissues had moderate correlation with eGFR, serum C3, C4 and associated
with the deposits of C1q, IgA and IgG in the glomerulus.

Keywords: native glomerular disease; C4d deposition

1. DAT VAN BE NGHIEN cUU

Theo kinh dién, ling dong C4d tai mao mach quanh dng
than 1a 1 tiéu chuin md bénh hoc quan trong trong chan doan
xac dinh thai ghép cp thé dich trén mé than ghép. Tir nhing
thanh cong ban dau trong ghép than, C4d dugc mé rong
nghién ctru trong bénh cau than (CT) chua ghép, con duoc
goi la bénh CT nguyén ban (native glomerular disease). Mot
s6 nghién ctru cho thiy cudng do ling dong C4d c6 tuong
quan voi muc d6 tiéu protein [1] va ling dong C4d 13 yéu to
tién luong tién trién bénh cau than [2], du bao tién trién xo
hoa CT sém & 1 s6 bénh CT [3].

Muc tiéu nghiéu ctru nhim khao sat (1) dic diém cua ling
dong C4d va (2) twong quan giita ling dong C4d vai 1am
sang va véi cac lang dong mién dich khac trén mo sinh thiét
bénh cau thin

2. DOl TUONG VA PHUONG PHAP
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2.1. P6i tugng nghién ctiu

Bénh nhan (BN) bi bénh cau than (CT) diéu tri tai khoa
Than bénh vién Chg Riy tir thang 01/2023 dén thang
12/2024.

2.1.1. Tiéu chudn chon
BN trén 18 tudi, c6 chi dinh sinh thiét than (STT) bao gdm:
(1) BN tiéu protein mtrc hdi ching than hu;

(2) BN ftiéu protein =1g/24 gid kém theo tiéu mau

va/hodc suy than;

(3) BN bénh CT vai suy thin tién trién nhanh, c6 hodc
khéng chay than nhan tao va kich thudc 2 than binh thuong.

2.1.2. Tiéu chuén logi trit

BN ¢6 mAu sinh thiét than <7 CT.
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2.2. Phuadng phap nghién ctiu
2.2.1. Thiét ké nghién cuu

Nghién ctru cat ngang mo ta.
2.2.2. C6 méu

Léy mAu thuan tién. Chon lya tit ca cac bénh nhan thoa
tiéu chuén chon va tiéu chuén loai trir trong thoi gian thuc
hién nghién ctru.

2.2.3. Phuaong phdp nghién cuu

Khao sat md hoc: Mau mo than dugc khao sat dudi kinh
hién vi quang hoc (nhuém Hematoxyline Eosin (H&E),
Periodic Acid Schiff (PAS), trichrome, nhu¢m bac. Nhuom
mién dich cdc thanh phén IgA, IgG, IgM, C3c, Clgq,
Fibrinogen, kappa va lambda bang k¥ thuat mién dich huynh
quang tryc tiép, sir dung khang thé da dong tir tho. Panh gia
két qué trén kinh hién vi huynh quang. Diém danh gia cac
thanh phan mién dich (IgA, IgG, C3c va Clq) 1a 0 néu 4m
tinh va 1 néu duong tinh.

Nhuom C4d va danh gia két qua: Mau mo than nhudm
C4d duoc thuc hién béng ky thuat mién dich men peroxidase
trén may tu dong Ventana BenchMark GX, ctia Roche, dung
khang thé da dong tir tho (Rabbit polyclonal antibody). Danh
gia két qua trén kinh hién vi quang hoc.

Dang gia két qua nhudém C4d: C6 hay khong c6 ling dong
va cac vi tri ling dong cua C4d trén mo than bao gom: (1)
cau than (gian mach, quai mao mach); (2) dng than (té bao
biéu md 6ng than, mang day ng than), (3) mach mau: dong
mach, tiéu dong mach, mao mach quanh 6ng than. Pinh
nghiia C4d dwong tinh néu >25% s6 CT C4d duong tinh (theo
Espinosa HM [4] va Heybeli C [5]). Piém tinh cho C4d 1a 1
khi C4d dwong tinh va 0 néu C4d 4m tinh. Piém C4d tai cau
than bang tong diém ling dong tai quai mao mach cau than
va gian mach cau than. Tong diém C4d chung tinh bang tong

diém C4d tai cau than, dng than va mach mau than.

M3iu md thin duge nhudm va doc két qua tai khoa Giai
ph?lu bénh bénh vién Nhan dan Gia dinh do bac si Tran Hiép
Puc Théng thuce hién.

2.2.4. Bién sé nghién cuu

Tiéu protein khi protein niéu 24 gio >150mg, hoc ti 1¢
protein/creatinin (PCR) niéu >0,15mg/g.

Hoi ching than hu (HCTH) khi BN c¢6 protein ni¢u
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=3g/24 gio hodc PCR niéu =3g/g hodc protein niu
=1000mg/dL (xét nghiém nudc tiéu bang que nhung) va
albumin mau <3g/dL hodc protid mau <6g/dL hoac
cholesterol toan phan hoic triglyceride >200 mg/dL.

Tiéu mau khi BN c¢6 tong phan tich nudc tiéu c6 blood
=50/mL hoac can Addis >2000HC/phut.

Tang huyét ap khi huyét 4p =140/90 mmHg.

Udc doan do loc ciu than theo creatinine huyét thanh
(eGFR) tinh theo cong thitc tinh CKD-EPI 2009.

2.2.5. Xu' ly va phan tich dit liéu
Phén tich 6 lidu bang phan mém SPSS 27.

Str dung phép kiém Kolmogorov-Smirnov va Shapiro-
Wilk dé kiém dinh phan phdi chudn cho bién lién tuc.

Kiém dinh Chi binh phuong dugc ding trong danh gia lién
hé gitra 2 bién phén ting.

Panh gia tuong quan gitra bién dinh lwrong khong phan phdi
chuin véi bién phan ting bang phan tich tuong quan
Spearman. Hé s twong quan r| = 0,1-0,3: tuong quan yéu, Jr]

=0,3-0,5: twong quan trung binh va [r| =0,5: twong quan chit.

Khéc biét c6 y nghia thng ké khi p <0,05.

3. KET QUA

Trong thoi gian tir 1/2023 dén thang 12/2024, sau khi loai
trir 12 truong hop (TH) khong du s6 cau than khao sat (<7
CT), chiing t6i c6 84 TH dua vao nghién ctru. Dya vao phép
kiém Kolmogorov-Smirnov, cac bién sb lién tuc déu khong
phéan phdi chuin, nén chiing t6i chon trinh bay két qua dudi

dang trung vi va khoang tr phan vi.

Pa s6 BN tré, trung vi 34 tudi. Mot s BN nhap vién lam
sinh thiét than vdi thoi gian luu bénh ngén nén thiéu cac xét
nghiém (protein niéu 24 gio, albumin mau), hoac vao giai
doan thiéu thudc thir (b thé C3, C4). Bénh CT nguyén phat
thuong gap nhat 1a bénh than IgA (32,1%), xo chai CT khu
tra tung vung (focal and segmental glomerulosclerosis,
FSGS) (22,6%) va bénh CT mang (membranous
nephropathy, MN) (11,9%). Bénh CT tht phat thuong gap
nhét 14 viém than lupus (19%) (Bang 1).
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Bang 1. Dic diém Iam sang va can Iam sang ciia nhém nghién

S6 TH PR
clu N=2384 Kkhao sat Két qua
N = 84 kﬁgoTsI:;t Két qua Giam b6 thé C3 <90mg/dL 65 29 (34,5)
Giam bb thé C4 <10mg/dL 65 7 (8,3)
Tudi - ndm 34 (27-41)
Giginam —n (%) 84 34 (40,5)

Huyét &p trung binh - mmHg 96,7 (90-103,3)

Xét nghiém sinh héa (trung vi, khoang ti phan vi)

Creatinine huyét thanh - mg/dL 84 1,09 (0,8-2,2)
eGFR - mL/ph/1,73m? 84 72 (36 -107)
Albumin huyét thanh - g/dL 69 3(2,3-37)
B4 thé C3 - mg/dL 65 98,3 (69,8 -122)
B& thé C4 - mg/dL 65 32,7 (20,9 - 37,8)
Protein niéu 24h - g 67 28(16-52)
S6 trudng hop cé cac bat thusng —n (%)
Tang huyét ap 84 44 (52,4)
Tiéu mau 84 60 (71,4)
Protein niéu 24h>3g 67 33 (49,3)
Albumin huyét thanh <3g/dL 69 45 (65,2)
eGFR <60ml/ph/1,73 m? da 84 34 (40,5)

3.1. Vé lang dong C4d trén mé than & cac bénh
cau than

Léng dong C4d tai mao mach va gian mach CT voi ty 1€
cao 0 cac sang thuong IgAN, viém than lupus, FSGS. Trong
khi IgA dwong tinh chii yéu viing gian mach & IgAN; IgG va
Clq duong tinh tai mao mach CT & phan 16n BN FSGS va
viém than lupus. Tt ca 10 BN MN déu duong tinh véi C4d
tai mao mach CT, chi 9 BN trong s6 ndy c6 IgG dwong tinh
(Bang 2, 3 va Hinh 1).

Vé lang dong C4d Hau hét (60/84, 71,4%) TH co lang
dong C4d ddng thoi tai mang day va gian mach CT. Ba bénh
CT c6 tong diém C4d & CT va tong diém C4d chung cao nhat
14 bénh than IgA (80 diém), viém than lupus (53 diém) va
FSGS (49 diém). Lang dong C4d chi duong tinh & ng than
trén cac BN viém than lupus (Béng 4).

Bang 2. Lang dong Ig va bd thé tai quai mao mach cau than theo sang thucng mé bénh hoc

Piém theo vi tri lAng dong duang tinh tai quai mao mach cau than (N=84)

"t IgA IgG IgM C3c Clg Fibrinogen Kappa Lambda C4d
Bénh cau than sang thuong téi thiéu 7 (8,3) 0 4 0 0 0 1 3 3 2
Bénh cau than mang 10 (11,9) 3 9 2 1 3 6 9 9 10
X6 chai cau than khu trd ting viing 19 (22,7) 1 6 9 3 12 18 4 5 14
Bénh than IgA 27 (32)1) 3 12 21 2 18 23 16 17 26
Viém cau than tang sinh mang 1(1,2) 0 1 0 0 1 1 1 1 1
Viém cau than tang sinh lan téa 1(1,2) 0 1 0 0 1 1 1 1 1
Viém than lupus 16 (19) 6 15 6 6 14 14 14 16 16
Bénh than do dai thao dudng 3(3,6) 1 3 2 0 3 2 3 3 3

Bang 3. Ling dong Ig va bd thé tai gian mach cau than theo sang thucng mé bénh hoc

Piém theo vi tri lAng dong ducng tinh tai gian mach cau than (N=84)

" IgA  I1gG IgM C3c Clg Fibrinogen Kappa Lambda C4d
Bénh cau than sang thuang t6i thiéu 7(8,3) 0 0 4 0 0 4 0 0 2
Bénh cau than mang 10 (11,9) 0 0 3 0 0 0 1 1 0
X6 chai cau than khu trd ting viing 19 (22,7) 1 3 6 0 2 14 2 3 16
Bénh than IgA 27 (32)) 27 9 9 3 6 23 17 18 27
Viém cau than tang sinh mang 1(1,2) 1 0 0 0 0 0 1 1 0
Viém cau than tang sinh lan téa 1(1,2) 1 1 0 0 1 1 1 1 1
Viém than lupus 16 (19) 13 0 3 14 10 n 13 16
Bénh than do dai thao dudng 3(3,6) 0 3 0 0 0 2 3 3 1
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Bang 4. Piém lang dong ctia C4d theo sang thucng mé bénh hoc

Piém Iang dong C4d trén mo than (N=84)

Cau than . . .

n (%) Ong Mach  Tong diém cua

° Mao Gian Tong diém than  mau  mau sinh thiét

mach mach cau than

Bénh cau than sang thucng tdi thiéu 7 (8,3) 2 2 4 0 7 M
Bénh cu than mang 10 (1,9) 10 0 10 0 10 20
Xa chai cau than khu trd tiing viing 19 (22,7) 14 16 30 0 19 49
Bénh than IgA 27 (32)) 26 27 53 0 27 80
Viém cau than tang sinh mang 1(1,2) 1 0 1 0 1 2
Viém c4u than ting sinh lan téa 1(1,2) 1 1 2 0 1 3
Viém than lupus 16 (19) 16 16 32 10 1 53
Bénh than do dai thao dudng 3(3,6) 3 1 4 0 3 7

Hinh 1. Hinh anh C4d dudng tinh trén mé than (Nhuém héa mé mién dich, dd phéng dai X400): (A) tai quai mao mach (Miii tén); (B)
tai gian mach (bau mii tén); (C) tai mang day 6ng than (Mdi tén)

3.2. Vé tuong quan giita C4d véi Iam sang va véi

cac lang dong khac trén mé than r=-0,381, p<0,001

125 |
Khi khao sat cd mo than (CT, éng than va mach mau than), §
C4d c6 twong quan nghich mitc d¢ trung binh vai eGFR
(Hinh 2). Khi phan tich timg vi tri ling dong ctia C4d, ching
toi ghi nhan C4d tai CT va mach mau than tuwong quan

eGFR
nghich mtc d6 trung binh cta véi eGFR. Sy hién dién cua
C4d & moi vi tri déu co tuong quang véi C3. C4d tai dng than
va mach méau véi bd thé C4 (Bang 5).

Khi khao sat tai cau than: Tai mao mach cau than, lang T 2 3 4

dong C4d co lién quan c6 y nghia voi Clq. Tai gian mach Tong diém C4d

cau thn, lang dong C4d c6 lién quan ¢6 y nghia véi Clg, Hinh 2. Biéu dé tucng quan giiia téng diém ldng dong C4d va
IgA va IgG (Bang 6). eGFR
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Bang 5. Tudng quan giifa diém lang dong clia C4d véi cac bién sé trén Iam sang

Piém C4d theo vi tri (N=84)

Téng diém
Cac bién s6 Céu than Ong than Mach mau than tai ca 3 vi tri
s p r p r p r p
Huyét 4p trung binh (n=84) 0079 0475 0048 0666 016 0,295 0146 0184
BUN - mg/dL (n=84) 0229  0038* 0054 0633 0166 0136 0295 0007+
Scre - mg/dL (n=84) 0264  0015* -0051 0646 0223  0042* 0306  0005*
eGFR (n=84) -0,327 0,002* 0,009 0,935 -0,234 0,032* -0,381 <0,001*
Protein niéu 24h - g (n=67) -0,097 0,436 0,238 0,053 -0,214 0,083 -0,052 0,675
B thé C3 - mg/dL (n=65) 0355  0004* -0358 0003* 0402  <000%  -0226 0070
B6 thé C4 - mg/dL (n=65) -0,168 0,181 -0,371 0,002* 0,519 <0,001* -0,037 0,768

Scre: creatinine huyét thanh; (*): cé y nghia théng k&, p <0,05: dd tin cy >95%; r: hé s6 tuong quan Spearman

Bang 6. M&i quan hé giifa lang dong cuia C4d véi cac lang dong
khac & cung vi tri trén cau than

L&ng dong C4d (N=84)

Lang dong mién dich

khac (N=84) Tai quai mao Tai vung gian
mach mach
IgA 0M2 <0,001*
IgG 0,076 0,005 *
Clq <0,001* 0,001 *
C3c 0146 0142

(*): c6 ¥ nghia théng k&, p <0,05: Kiém dinh Chi binh phudng

4. BAN LUAN

C4d 12 mot protein bat hoat dugc san xuat trong qua trinh
thoai giang cuia thanh phan C4 trong con dudng lectin hoat
hoa bd thé. Chua c6 ddng thuén vé dinh nghia C4d dwong
tinh & CT trong phan tich & BN bénh CT. Trong nghién ctu
nay, chung t6i dinh nghia ling dong C4d duong tinh khi c6
>25% s6 CT nhuém duong tinh voi C4d (theo 2 tac gia
Espinosa HM va Heybeli C). Cho dén nay, theo y vin, van
chwa c6 dong thuan vé dinh nghia C4d duong. Hau hét cac
tac gia duya vao ngudng ty 1€ CT c6 C4d duong tinh: nhu
Espinosa HM, Heybeli C chon ngudng duong tinh C4d (+)
khi >25% [4,5]. Thiéu sO tac gia khac chon ngudng >50%
(chii yéu khao sat trén bénh nhi), hodc >75% s CT, hoic co
tac gia dinh nghia C4d duong tinh khi chi can c¢6 1 CT
nhudm duong tinh voi C4d [6].

4.1. Khao sat lang dong C4d va tuong quan véi
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Iam sang trén cac bénh CT
4.1.1. Vé tuong quan vdi Scre/eGFR

Satyam KV nghién ctru trén 51 BN bénh cau than (19,6%
MN, 15,2% MCD va 10,9% FSGS) [7]. Téc gia khong trinh
bay két qua tho ciia Scre. Tong diém C4d & moi vi tri co
tuong quan thuan muc d trung binh véi Scre (r = 0,321,
p=0,03). C4d & dng than c6 twong quan thuan murc do trung
binh voi Scre (r = 0,325, p =0,02). Yadav S nghién ctru trén
50 BN bénh CT (16% FSGS, 14% MN, 14% LN va 12%
IgAN) [1]. Creatinine HT trung binh dao dong tir 1,65 dén
2,19mg%. Vi dinh nghia C4d duong tinh khi c6 nhuom
C4d duong >10% s6 CT. C4d & mao mach CT va & dng than
khong lién quan voi ndng do Scre va Ure huyét thanh. Chiing
t0i ciing tim thay twong quan giira C4d tai cau than vai Scre
twong tw nhu Satyam KV. Diéu nay gian tiép cho thay C4d
la 1 biomarker cé gia tri ti€n lugng khi cé twong quan véi

giam chuc nang than [2].
4.1.2. Vé protein niéu

Yadav S ciing nhu Satyam KV khong cong bb dit liéu tho
clia protein niéu 24 gio. Yadav S ghi nhan ling dong C4d ¢
mao mach CT va & dng than déu c6 twong quan véi do ning
cua protein ni€u 24 gio (p = 0,027). Trong khi, Satyam KV
khong ghi nhan tuong quan gitra ling dong C4d tai gian
mach CT véi protein niéu 24h, téng diém C4d ¢ moi vi tri
cling khong tuong quan vai protein ni¢u 24 gio. Chung toi
ciing khong tim thiy twong quan giita ling dong C4d vai
protein niéu 24 gio. Sy khac biét vé tuong quan nay c6 thé
do nghién ciru ctia ching t6i va hai tac gia trén déu 1a mau
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nh6 véi nhiéu loai bénh cau than khac nhau va ty 18 cac bénh
cau than khong twong dong.

4.2. Moi lién quan giita lang dong C4d va cac
thanh phan mién dich

Trong nghién ciru cua ching t6i, lang dong C4d ¢6 lién
quan c6 ¥ nghia véi ling dong Clq tai mao mach va gian
mach cdu than. Diéu nay goiy vé bénh sinh bénh CT, ngoai
con duong kinh dién, bd thé con duoc hoat héa theo con
duong lectin. Ngoai ra, ling dong C4d c6 lién quan c6 y
nghia véi ling dong IgA va IgG tai gian mach cau than.

Satyam KV ghi nhan cuong d6 ling dong C4d & mao
mach CT cé tuong quan thudn mic d6 manh véi léng dong
b6 thé C3 (r = 0,665) va IgG (r = 0,699) v&i p <0,001 [7].

Han ché cuia nghién ctiu

Nghién ciru ctia chiing t6i con nhiéu han ché: ¢& mau bao
gdm nhiéu nhém bénh cau than nguyén phét va thi phét, cac
bénh CT ¢6 co ché bénh sinh khac nhau; s6 BN trong ting
nhém bénh CT con thap. Do vy, khi phan tich chung miu
voi nhiéu nhom bénh CT khéc nhau s& anh huéng tinh nhat
quan cua két qua lang dong C4d so véi khi phén tich theo
tirng nhom bénh CT. Mat khac, chiing t6i chi danh gia cudng
d6 lang dong ¢ 2 muc 0 va 1 nén gidi han trong khao sat siu
vé tuong quan gitra cudng do ling dong véi cac bién sb 1am
sang va mo bénh hoc khac.

5. KET LUAN

Tir két qua nghién ctru, chiing t6i ghi nhan ling dong C4d
6 mbi lién hé véi lang dong Clq tai cau than, diéu nay goi y
vé bénh sinh bénh CT, ngoai con dudng kinh dién, bd thé con
dugc hoat hoa theo con dudng lectin. Dong thoi vé 1am sang,
C4d con tuong quan nghich véi eGER, gian tiép cho thdy C4d

¢6 thé 1a 1 biomarker tién luong d6 ning cia bénh cau than.
Nguoén tai trg
Nghién ctru nhan dugc kinh phi tai trg tir Pai hoc Y Duoc

TP. HCM theo hop dong sb 01/2024/HD-DHYD.

Xung dét Igiich

Khoéng cé xung dot loi ich tieém an nao lién quan dén bai vict

https://doi.org/10.32895/hcjm.m.2025.10.08

nay dugc bao céo.
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