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SU’ BIEN PO1 MOT SO CHI SO HONG CAU LUO1
TRONG 3 THANG PAU SAU GHEP THAN

Nguyén Thi Trang'?, Nguyén Thi Thu Hal?*

Tém tat

Muc tiéu: Danh gia bién doi chi s6 héng ciu lwdi (HCL) trong 3 thang dau sau ghép
than. Phwong phdp nghién ciru: Nghién ciru mo ta, tién ctry, theo doéi doc trén 99
nguoi bénh (NB) ghép than tai Bénh vién Quan y 103 tir thang 7/2025 - 7/2026; xét
nghiém HCL tai thoi diém ngay trudc ghép (TO) va sau ghép 3 thang (T3); tinh chi
s6 RPI (reticulocyte production index - chi s6 san xuit HCL hiéu chinh). Két qua: Tai
T3, s6 lwong HCL va RPI bién doi so véi TO, trong d6 ty 1& NB tang cac chi s6 1an lwot
la 58,6% va 72,7%; ty 1&é NB gidm cac chi s6 lan lwot 1a 41,4% va 27,3%. Xu huéng
bién do6i RPI c¢6 lién quan v&i mire d6 thiéu mau tai TO (p = 0,030) va T3 (p < 0,001).
Sau hiéu chinh, NB str dung Grafalon c6 lién quan v&i mirc tang ARPI thip hon so véi
Basiliximab (8 =-0,539; 95%CI: -0,900 dén -0,178; p = 0,004). Két ludn: Tai T3, HCL
bién d6i theo ca chiéu hwéng ting va gidm. RPI cung cip thém théng tin vé dap (ng
sinh hong ciu trong bdi cdnh mrc @6 thiéu mau thay doi sau ghép than. Bién doi RPI
c6 lién quan véi loai thudc dan nhap duoc sir dung tai thoi diém ghép than.

T khéa: Ghép than; Thi€éu mau sau ghép; Hong cau lwdi; Chi s6 san xudt hong
cau ludi hiéu chinh.

CHANGES IN SELECTED RETICULOCYTE INDICES DURING THE FIRST
THREE MONTHS AFTER KIDNEY TRANSPLANTATION

Abstract

Objectives: To evaluate changes in reticulocyte parameters during the first three
months after kidney transplantation. Methods: A prospective longitudinal descriptive
study was conducted on 99 kidney transplant recipients at Military Hospital 103
between July 2025 and July 2026. Reticulocyte parameters were measured immediately
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before transplantation (TO) and three months after transplantation (T3), and
reticulocyte production index (RPI) was calculated. Results: At T3, the absolute
reticulocyte count and RPI changed in both directions compared with their
pretransplant values. The absolute reticulocyte count and RPI increased in 58.6%
and 72.7% of patients, respectively, and decreased in 41.4% and 27.3% of patients,
respectively. The direction of RPI change was associated with anemia severity at
both TO (p =0.030) and T3 (p < 0.001). After multivariable adjustment, Grafalon use
was associated with a smaller increase in RPI (ARPI) than Basiliximab use (3 = -0.539;
95% CI: -0.900 to -0.178; p = 0.004). Conclusion: At T3, peripheral blood reticulocyte
parameters showed heterogeneous changes, with both increases and decreases
observed. RPI provides additional information on the erythropoietic response in the
context of changing anemia severity after kidney transplantation. Changes in RPI
were associated with the induction agent used at the time of transplantation.

Keywords: Kidney transplantation; Post-transplant anemia; Reticulocytes;

Reticulocyte production index.

DAT VAN PE

Thiéu mau la van dé thwong gdp & NB
sau ghép thin, lam ting nguy co mat
chtrc nang than ghép, tir vong do moi
nguyén nhan [1]. Co ché thiéu mau sau
ghép mang tinh da yéu td, bao gém chirc
nang than ghép chwa hoi phuc hoan toan,
thi€u sit, viém, nhiém tring, mit mau,
thai ghép va tic dung c ché tuy cua
thudc [2]. Vi vdy, theo doi dap tng sinh
hong ciu cé y nghia trong danh gia qua
trinh phuc hoi thiéu mau sau ghép. HCL
la nhirng té€ bao hong cdu non méi dwoc
giai phong tir tiy xwong vao mau ngoai
vi. Cac chi s6 HCL bao gom ty 1& HCL, s
lwgng HCL tuyét do6i va RPI, phan anh
hoat dong sinh héng cau cta tiy xwong.
Sau khi than ghép phuc hoi chirc ndng
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ndi tiét, erythropoietin (EPO) noi sinh
tang va kich thich sinh hong cau; méot s6
nghién ctru theo do6i doc cho thay céc chi
s6 trwdng thanh HCL c6 thé phan anh
sém dap wng nay [3]. Tuy nhién, ty 1é
HCL don thuan chiu dnh hwdng cua s6
lwong hong cau lwu hanh va mc do
thi€u mau. RPI hiéu chinh theo hematocrit
va thoi gian tredng thanh ctia HCL, do d6
c6 thé phan anh pht hop hon mic dap
rng cua tay xwong. Tai Viét Nam, dit liéu
vé xu hudéng bién déi s6 lwong HCL, RPI
va cac yéu to lién quan trong giai doan
sém sau ghép than, dac biét trong 3
thang diu sau ghép con han ché. Vi viy,
nghién cttu nay dwoc thuc hién nham:
Ddnh gid sw bién d6i mdt s6 chi s6 HCL
trong 3 thdng ddu sau ghép thdn.
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pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. P6i two'ng nghién ciru

GOom 99 NB dwogc ghép than, diéu tri
va theo déi sau ghép trong 3 thiang dau
tai Bénh vién Quan y 103 twr thang
7/2025 - 7/2026.

* Tiéu chudn lwa chon: NB > 18 tuo0i,
theo doi sau ghép > 3 thang va c6 day da
cac xét nghiém tai thoi diém TO va T3;
NB dwoc diéu tri chéng thai ghép theo
phac d6 ca thé hoa.

* Tiéu chudn loai trir: NB c6 nguyén
nhan thiéu mau khac ngoai bénh ly than
(Thalassemia, bénh ly tiy xwong...); NB
c6 bién chirng ngoai khoa can can thiép
xt ly; NB mat chirc ndng thin ghép phai
quay lai diéu tri thay thé thin; NB c6 bién
chirng thai ghép phai diéu tri bang corticoid
litu xung; NB tai thoi diém 14y mau xét
nghiém c6 bién chirng cip tinh ndang phai
can thiép diéu tri (viém phdi, nhiém
khuan huyét, xuit huyét tiéu hoa...).

2. Phwong phap nghién ciru

* Thiét ké nghién cteu: Nghién clru mo
ta, theo doi doc.

* Phwong phdp chon mdu: Chon mau
thuan tién.

* C& mdu: Pwoc xac dinh theo cong
thirc wéc lwong moét gia tri trung binh:
n = Z%, a/»x 0%/d>?.

Trong dé: Z,.a/,,x = 1,96: twong &ng
véi mirc tin cdy 95%; o= 0,5 do léch
chuén cta chi s6 san xuit hong cau ludi
(Reticulocyte Production Index - RPI)
theo nghién ctru ctia Ha Xuan Minh va CS
(2020) [6]. C& mAu t6i thi€u caAn thiét 1a
96 NB. Thuc té€, nghién ctru thu nhin
dwoc 99 NB.

* Chi tiéu nghién ctru:

Cac chi tiéu lam sang, can lam sang
gom dac diém chung (tudi, gi¢i tinh); dac
diém TO; dic diém cdp cho - nhin; dic
diém dung thudc tc ché mién dich sau
ghép. Cac xét nghiém dwoc thuc hién
ngay & TO va T3, bao gom céng thirc mau,
s6 lwong HCL tuyét d6i, HCL % va
creatinine huyét thanh. Cac chi s6 HCL
dwoc do trén mday UniCel DxH 600
(Beckman Coulter) bang cong nghé VCS.

Cong thirc tinh cac chi so6: Chi s6 RPI
dwoc tinh theo céng thirc [4]: RPI =
[(RET % x HCT)/0,45]/RMT. Trong do,
RMT la hé s6 thoi gian trwdng thanh
HCL, quy wéc theo hematocrit: HCT =
0,40: RMT = 1; HCT 0,30 - 0,399: RMT =
1,5; HCT 0,20 - 0,299: RMT = 2; HCT <
0,20: RMT = 2,5. Bién d6i RPIva so lwong
HCL tuyét doi dworc tinh theo cong thirc:
ARPI = RPI (T3) - RPI (T0); AHCL = HCL
(T3) - HCL (T0). Cac chi s6 dwoc phan
loai tang khi A > 0, giam khi A < 0 va
khong thay doi khi A = 0.

Chian doan thiéu mau theo WHO
(2024) khi hemoglobin (Hb) <130 g/L &
nam gid¢iva <120 g/L & nit gioi.

* X ly sé liéu: SO liéu dwoc nhip va xtr
ly bang phan mém SPSS 26.0.

3. Pao dirc nghién ctru

Nghién cttu dwoc thwc hién theo
Quyét dinh s6 3468/HPDD ngay 18/7/2025
cia Hoi dong Pao dirc cip co s&, Bénh
vién Quin y 103. S6 liéu nghién ctru
dwgc Bénh vién Quan y 103 cho phép
st dung va céng b6é. Nhém tac gid cam
két khong c6 xung doét lgi ich trong
nghién ctru.
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KET QUA NGHIEN CG’'U
Bang 1. Dic diém cta déi twong nghién ctiru (n = 99).
Pac diém Két qua
Tudi ngwdi nhan (ndm), X + SD 39,75 9,36
Gidi tinh ngwoi nhan (nam gidi), n (%) 65 (65,7)
Str dung thudc dan nhap, n (%) 99 (100)
Grafalon/Basiliximab, n 52/47

Thudc rc ché mién dich duy tri sau ghép:

99 (100
Tacrolimus + MMF/MPA + steroid, n (%) (100)

Tuoi trung binh ctia ngwdi nhin 14 39,75 + 9,36. 52 NB stt dung Grafalon va 47 NB
st dung Basiliximab.

Bang 2. Bién ddi cac chi s6 huyét hoc, HCL tai TO va T3 (n = 99).

Chi s6 TO (n = 99) T3 (n = 99) pTo-T3
Hb (g/L) 102,08 + 16,14 123,40 + 20,78 <0,0012
HCL tuyét déi (T/L) 0,061 (0,042 -0,085) 0,068 (0,054 - 0,098)  0,024b
HCL (%) 1,66 (1,15 - 2,40) 1,78 (1,30 - 2,31) 0,769b
RPI 0,77 (0,54 - 1,22) 1,18 (0,85-1,81)  <0,001b

(% Paired-samples t-test, »: Wilcoxon signed-rank)
Tai T3, Hb, s6 lwgng HCL tuyét doi va RPI tang cd y nghia thong ké; ty 1€ HCL (%)
tang khong c6 y nghia thong ké.
Bang 3. So sdnh mét s6 chi s6 HCL mau ngoai vi tai TO
va T3 theo xu hwéng bién doi ting va giam (n = 99).

Xu hwéng bién déi n (%) TO, trung vi (TPV) T3, trung vi (TPV) p

HCL (T/L)
Ting 58 (58,6) 0,046 (0,030 - 0,061) 0,082 (0,061 -0,111) < 0,001
Giam 41 (41,4)0,087 (0,067 - 0,110) 0,061 (0,039 - 0,075) < 0,001
RPI
Téng 72(72,7) 0,66 (0,43-0,90)  1,34(0,94-2,03) <0,001
Giam 27 (27,3) 1,49(1,17-1,63)  0,85(0,62-1,09) <0,001

(Wilcoxon signed-rank; TPV: Ttr phan vi)
SO lwgng HCL tang & 58/99 NB (58,6%), trong khi RPI ting & 72/99 NB (72,7%).

254



TAP CHI Y DUQ’C HOC QUAN SU SO 10 - 2026

Bang 4. Mo6i lién quan gitra bién d6i HCL, RPI tai T3

véi mirc d6 thi€u mau tai TO (n = 99).

Mirc d6 thiéu mau HCL tang HCL giam RPI tang RPI giam
tai TO n (%) n (%) n (%) n (%)
Khong thifu méu (n=6) 2 (33,3) 4 (66,7) 2 (33,3) 4 (66,7)
Nhe (n = 26) 13(50,0)  13(50,0)  16(615)  10(38,5)
Vira (n = 63) 40 (63,5)  23(365)  50(79,4)  13(20,6)
Ning (n = 4) 3(75,0) 1(25,0) 4(100,0) 0 (0,0)
p 0,328 0,03

(Kiém dinh Fisher-Freeman-Halton exact)

Ty 1é RPI ting cao dan tir nhdm khong thiéu mau dén nhém thiéu mau ning; sw
khac biét cé y nghia thong ké (p = 0,030).

Bang 5. Mo6i lién quan gitra bién d6i HCL, RPI

v&éi mirc d6 thi€éu mau tai thang thir 3 sau ghép (n = 99).

Mirc do thiéu mau HCL tang HCL giam  RPItang RPI giam
tai thang thir 3 sau ghép n (%) n (%) n (%) n (%)
Khong thiéu mau (n = 46) 27 (58,7) 19 (41,3) 37(80,4)  9(19,6)
Nhe (n = 26) 19 (73,1) 7(269)  23(885)  3(11,5)
Vira (n = 24) 12 (50,0) 12 (50,0)  12(50,0)  12(50,0)
Nang (n = 3) 0(0,0) 3(100,0) 0(0,0) 3(100,0)

p 0,067 < 0,001

(Kiém dinh Fisher-Freeman-Halton exact)

RPI tang gap & 80,4% NB khong thi€u mau; 88,5% NB thiéu mau nhe; 50,0% NB

thi€éu mau vira va khéng gip & 3 NB thiéu mau ning.
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Bang 6. Hoi quy tuyén tinh da bién cac yéu to lién quan dén ARPI" tir TO - T3 (n = 99).

Thong s6 B B (95%CI) p
Grafalon so vé&i Basiliximab -0,539 -0,900 dén -0,178 0,004
RPITO, tang 1 don vi -1,085 -1,424 dén -0,747 < 0,001
Hb TO, tang 10 g/L 0,075 -0,027-0,177 0,147
eGFR T3, ting 10 mL/phut/1,73m? 0,097 -0,016-0,210 0,092
Tudi ngwoi nhan, ting 10 nam 0,142 -0,026-0,311 0,097
Nguwdi nhan nit so véi nam 0,101 -0,208-0,410 0,518
Thaoi gian loc mau TO, tang 1 thang 0,004 -0,001-0,009 0,092
So6 alen HLA hoa hop, ting 1 alen 0,001 -0,169-0,170 0,993
Tién man cam dwong tinh so v&i am tinh -0,053 -0,456-0,349 0,792

(Multiple linear regression; *: Bién phu thudc; *: Hé s6 hoi quy tuyén tinh da bién)

Sau hiéu chinh, NB st dung Grafalon c6 lién quan d6c 1ap v&i mie ting ARPI thip
hon trung binh 14 -0,539 don vi so véi (95%CI: -0,900 dén -0,178; p = 0,004). RPITO
cao hon cé lién quan véi ARPI thip hon (8 =-1,085; p < 0,001).

BAN LUAN

Nghién ctru dwoc thyc hién trén 99
NB ghép than, c6 tudi trung binh 1a 39,75
+ 9,36; nam gi&i chiém 65,7%, ghi nhan
ty 1& thiéu mau rit cao tai TO (93,9%) va
gidm con 53,5% tai T3. Két qua cho thay
ghép than gitp cai thién ro tinh trang
thi€u mau, tuy nhién, hon 1/2 s6 NB van
con thiéu mau tai T3. Tong quan hé
théng va phan tich gbp cia Chienwichai
va CS (2024), bao gom 85 nghién ctru
trén 38.233 NB ghép than, ghi nhan
trong 13 nghién ctru danh gia tai T3, ty 1é
thi€éu mau trung vi 1a 59,8% [5]. Ty 1é
thiéu mau tai T3 trong nghién ciru cia
chung tdi 1a 53,5%, nam trong khoang
dwoc bao cao.
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Cung vi s gia tang Hb, s6 lwong HCL
tuyét déi ting tir 0,061 (0,042 - 0,085)
18n 0,068 (0,054 - 0,098) T/L (p = 0,024)
va RPI ting tir 0,77 (0,54 - 1,22) 1én 1,18
(0,85-1,81); p<0,001. Két qua nay phan
anh sy phuc hoi hoat déng sinh hong cau
sau ghép. Khi than ghép dwoc tai twdi
mau va phuc hoi chirc nang noi tiét, kha
nang san xuat EPO ndi sinh dwoc tai lap,
qua do kich thich qua trinh tang sinh va
biét héa dong hong cau tai tiy xwong.
Dbong thoi, sw cai thién chirc ndngloc, cAn
bang ndi moi va giam tich lily cac doc
chat ure mau ciing tao diéu kién thuan
loi cho qua trinh tao mau. Moulin va CS
nghién ctru tién ctru trén 74 NB ghép
than bang cach dinh lwgng ndi tiép EPO,
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hematocrit, s6 lwong HCL va creatinine
huyét thanh [3]. & nhitng NB cé chitc
nang thin ghép phuc hoi ngay, nong do
EPO tang tir ngay thir hai sau ghép; trong
khi & nhém chirc nang than ghép phuc
hoi chdm, sw gia tang EPO xuit hién
mudén hon va lién quan véi thoi diém
chtrc nang than dwoc cai thién. Nghién
clru ctia Ha Xuan Minh va CS (2020) cling
ghi nhan cac chi s6 HCL bién déi sém
trong tuin dau sau ghép than [6].

Trong nghién cttu ctia ching toi, ty 1é
HCL tidng khong c6 y nghia thong ké, mac
du so6 lwong HCL tuyét d6i va RPI déu
tang c6 y nghia thong ké. Ty 1é HCL phu
thudc vao téng s6 hong ciu lwu hanh; vi
vay, khi khéi lwong hong cau tang sau
ghép, ty 1é HCL c6 thé khong thay déi ro
rang mac du sé lwgng HCL tuyét doi da
tang. RPI hiéu chinh ty 1é HCL theo mic
d6 thiéu mau va thoi gian tredng thanh
cta hong cau ludi, qua d6 phan anh phu
hop hon dap Urng tang sinh cua tuy
xwong trong bdi canh thiéu mau [4]. Tuy
nhién, RPI trung vi tai T3 mé&i dat 1,18,
cho thiy dap &ng sinh héng ciu & mot sé
NB c6 thé van chwa hoan toan twong
xirng véi mirc do thiéu mau.

Khi phén tich theo xu hwéng bién doi,
s6 lwong HCL tang & 58 NB (58,6%) va
gidm & 41 NB (41,4%). Két qua trén cho
thiy dap ng sinh hong cau sau ghép
khong dong nhat, chiu tdc doéng cua
nhiéu yéu t6. Cac yéu t6 thic didy qua
trinh tao mau bao gobm sw phuc hoi san

xuat EPO, cai thién chirc nang than, diéu
chinh réi loan n6i méi va giam tinh trang
viém do ure mau. Ngwoc lai, thiéu sat,
mat mau trong va sau phau thuat, nhiém
trung, phan &ng viém, chirc nang than
ghép chwa hoi phuc day du, thai ghép va
tac dung &c ché tly cta thudc c6 thé lam
han ché dap ng sinh hong ciu [2]. Sw tac
ddng dong thoi cla cac yéu t6 nay cé thé
la nguyén nhan khién cac chi sé HCL bién
ddi theo ca hai chiéu tang va giam.

Xu hwéng bién déi sé6 lwong HCL
khong khac biét c6 y nghia giita cac mitrc
do thiéu mau & TO (p = 0,328) va tai T3
(p =0,067). Ngwoc lai, xu hwdéng bién doi
RPI c6 lién quan véi mirc do thiéu mau
tai ca TO (p = 0,030) va T3 (p < 0,001).
Tai TO, ty 1é tang RPI cao hon & cac nhom
thi€éu mau vira va ndng. Piéu nay c6 thé
phan anh kich thich sinh h6ng cdu manh
hon sau khi chirc nang noi tiét cta than
dwoc tai ldp & nhitng NB c6 thiéu mau
vilra va nang & TO.

Tai T3, RPI tang & 80,4% NB khong
thiéu mau va 88,5% NB thiéu mau nhe,
nhwng chi tang & 50,0% NB thiéu mau
vira va khong ting & 3 NB thiéu mau
ning. K&t qua goi y rang tinh trang thiéu
mau vira hodc ndng con ton tai & T3 cé
thé lién quan dén dap rng sinh hong cau
chwra twong xtrng. Nhitng trwong hop
nay can dwoc danh gid dong thoi chirc
ndng than ghép, du trir sit, tinh trang
viém, nhiém trung, mit mau, thiéu
vitamin Bi12 hodc folate va tac dung ctua
thudc. Portoles va CS ciling cho thiy thiéu
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sat, thifu mau sdm va mirc loc ciu than
thép lién quan dén dap &ng diéu tri thiéu
mau kém & NB ghép than [7].

Trong mo hinh héi quy tuyén tinh da
bién, viéc str dung Grafalon c6 lién quan
déc lap véi mirc ting ARPI thip hon
trung binh 0,539 don vi so vo&i
Basiliximab (3 = -0,539; 95%CI: -0,900
dén -0,178; p = 0,004), sau khi hiéu
chinh theo RPI TO, Hb TO, eGFR T3, tudi
va gi¢i tinh clia ngwdi nhan, thoi gian loc
mau & TO, s6 alen HLA hoa hop va tinh
trang tién man cdm. RPI TO ¢6 lién quan
nghich manh vé&i ARPI (3 = -1,085; p <
0,001), phu hop véi anh hwéng cua gia
tri ban dau 1én diém thay déi va c6 thé
mot phan phan anh hién twong héi quy
vé trung binh. eGFR T3 chwa lién quan c6
y nghia v&i ARPI trong mo hinh nay (p =
0,092). ATG c6 thé gy cac bién c6 huyét
hoc thong qua tac dong lén nhiéu dong té
bao mau; gidm bach céu, gidm ti€u cau va
thiéu mau da dwoc ghi nhan & NB ghép
than [8, 9]. Tuy nhién, nghién ctru hién
tai khong chirng minh dwoc quan hé
nhan qua gitra Grafalon va mirc tang RPI
thip hon. Viéc lwa chon Grafalon thuwong
lién quan dén nguy co mién dich cao
hon, mitrc do hoa hop HLA, tién man cam
hodc cac diac diém lam sang khac. Moi
lién quan nay can dwgc kiém ching
trong cac nghién ctru c6 c¢& mau 16n hon
va kiém soat day dua cac yéu t6 anh
hwdng dén tao mau sau ghép.

Nghién cru con moét s6 han ché nhw
dwoc thuc hién tai mot trung tam, chon
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mAau thuln tién va c& mau con han ché,
tiéu chuan loai trir cac bién ¢ hau phau
va bién c6 ghép than c6 thé anh hwdng
dén tao mau. Chi s6 HCL chi dwoc danh
gid tai hai thoi diém nén chwa mo ta
dwoc diy du dién bién sém sau ghép.
Nghién ctru chwa phén tich day du EPO,
ferritin, do bao hoa transferrin, vitamin
B1z, folate, cac dau 4n viém, chirc nang
than ghép, mat mau, nhiém trung, thai
ghép va liu thudc trc ché mién dich.

KET LUAN

Hong cdu lwdi mau ngoai vi tai T3
bién do6i theo ca chiéu hwdéng ting va
giadm. Xu hwéng bién doi RPI lién quan
véi mic do thi€u mau tai TO va T3;
Grafalon lién quan ddc lap véi mitrc tang
RPI thap hon Basiliximab. RPI c6 thé b6
sung thong tin khi theo d6i dap &ng sinh
héng cau sau ghép, nhwng can phoi hop
véi Hb, chirc nang than ghép, tinh trang
st va cac yéu td 1am sang khac.
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