THIEU MAU THIEU SAT - CAP NHAT NG DUNG LAM SANG

RET-He

Hemoglobin héng cau lwéi

Chi sé cho biét tinh trang str dung sat dé tao hong cau
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XN Tén chi s6 Chisé 1) ] [Tl Y nghia
thwong

Can diéu chinh
RET% theo
HCT bénh nhan

S6 lwong tuyét d6i  RET 0.5-2.5  Banh gia kha nang tao hong
vatylé % HC luvdi (%, #) (%) cau cua tuy xwong

» Danh gia dong hoc str
dung sat “real-time” cla

XN Hong  Néng d6 tay xwong trudc dé 1-2

CAuLw&i hemoglobintrén  RET-He S0 o C6 san kem

X Sa (pg) theo

hong cau lwoi
* Theo dbi dap rng sdm
diéu trj thiéu sat
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Tyle % hong cau o \1vpo.He <0.5% dua trén dém s hong cau 28 Sl Ll
nho nhwoc sac theo

trwdng thanh nhé nhuwoc sac
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DAT VAN DE

Tinh huong quen thudéc & phéng kham

KHAM MOl & TAlI KHAM

Thiéu mau trén 1am sang ; Nghi ngé thiéu mau hong cau nhé ; Thiéu sat

Thiéu mau ? Thiéu sat ? Thalassemia ?

Diéu tri sat ? Theo déi hiéu qua diéu tri sat ? Thiéu sét tuyét déi/ chirc nang ?

Thiéu s&t di kém vai bénh ly khac ?

Théng s6 m&i Ret-He ho tro’ Iam sang sé nhw thé nao ?



Tai sao can Ret-He?

Thiéu sat phé bién & tap trung & nhirng nhém khé chan doan

~60°/o 35—550/0 76—850/0

ca thiéu mau toan cau do thiéu sat bénh nhan suy tim c6 thiéu sét, du bé&nh nhan loc mau chu ky dang
dinh dw&ng — nguyén nhan hang c6 hay khéng cé thiéu mau dwoc diéu tri st
dau (Global Burden Disease 2019)

Ung thw, bénh than man, suy tim, viém man: thiéu sat thwong di kém viém - ferritin kém tin cay

Ngudn: Safiri S et al. J Hematol Oncol 2021;14:185 - JACC 2022;79(4):341-51 - UKKA Anaemia of CKD Guideline 2024



Vi SAO CAN RET-He

Thiéu sat tién trién qua 3 giai doan — Hb, MCV giam sau cuing

. 2
GIAI BOAN 1 GIAI BOAN 2 GIAI BOAN 3
Can sat dw triv Tao hong cau thiéu sat Thiéu mau thiéu sat
Ferritin giam TSAT giam - RET-He giam Hb giam - MCV, MCH giam -
o e
Hb, MCV con binh thwdng Hb van binh thwong 7oHypo-He tang
Triéu chirng thiéu mau ré
\. J

MCYV chi bat thwdng sau khi kho sat can nhiéu tuan dén nhiéu thang.

RET-He phan anh ngay khi lwgng sat cung cap cho tay khéng du — truéc khi Hb kip gidm,
trwédc khi MCV thay doi

Ngudn: Montoro-Huguet MA et al. Nutrients 2021;13:3437



Po tin cay cta cac XN danh gia tinh trang sat sysmex

Table 1 Analytical and biological variation in parameters assessing anaemia
and iron status, adapted from [12].

'— Coefficient of variation (%) =———
|

Source of Hb Hct  RET-He/CHr TSAT Ferritin

variation

Analytical 20 2.2 2.4 2:7 6.9

Biological 4.0 4.0 4.8 38.0 151 Nhi&u chin
doan!

Total 6.0 6.2 72 40.7 22.0

Hb: haemoglobin; Hct: haematocrit; RET-Hg/CHr: reticulocyte haemoglobin;
TSAT: transferrin saturation

« Murc do bién thién cda xét nghiém: TSAT 40.7% , Ferritin 22%
- Ferritin 1a protein phan rng cap tinh, ting gia trong viém nhiém, ung thw,
bénh man tinh



Vi SAO CAN RET-He

Panel sat truyén thong: nhirng gi&i han trong thwec hanh

Xét nghiém Phan anh Gi®i han

Ferritin Kho dw triv Protein phan (rng pha cp: tdng gia khi viém, nhiém trung, ung thw,
bénh man

Séat huyét thanh Sét lwu hanh Dao ddng manh trong ngay va giira cac ca thé; khéng do dw triv sat

TSAT Séat van chuyén Can 2 phép do (sét, transferrin); bién thién sinh hoc cao

Hb, MCV, MCHC Héng cau trwdng thanh  On dinh theo d&i séng héng cau ~120 ngay: khéng phan anh tinh

trang sat cap

0 0
40!7 /0 22 /0 Dé gay nhiéu chan doan, nhat la khi bénh nhan cé viém hoic bénh man tinh.
bién thién TSAT bién thién ferritin

Ngudén: Haematology white paper, Sysmex 08/2020 - Hwéng dan chan doan va diéu tri mot s6 bénh Iy huyét hoc, BYT 2022



RET-He TRONG CHAN DOAN

RET-He: ham lwo'ng hemoglobin trong hong cau lwéi

Phan anh “chat lweng” sinh hdng cau: tiy cé du sat dé tao cac i L .
héng cau lwdi cd di ndng dd hemoglobin khéng — trong khi Nguwong dién giai (ngwoi 16n)
RET#, RPI phan anh “sé lwong”.

29-35 pg Binh thuwéng
+ Do bang huynh quang dong chay trén kénh RET clia may huyét hoc tw déng o
. . o L ) <29 pg Thiéu sat chirc nang
* Cung mét 6ng EDTA v&i tong phan tich té bao mau
« Tra két qua cung RET#, RET%, IRF va %Hypo-He - '
<25 pg Thiéu sat tuyét doi

« Twong dwong chi sd CHr trén hé théng may khac

Nguwdng tham khdo; dbi chiéu khodng tham chiéu ctia phong
xét nghiém.

Nguén: Van Pelt JL et al. Clin Chem Lab Med 2022;60(6):907—20 - Hoenemann C et al. J Clin Med 2021;10:4250



RET-He TRONG CHAN DOAN

RET-He da c6 mét trong cac hwéng dan chuyén moén

Hwéng dan Boi canh Vai tro ciia RET-He

BSH 2021 Thiéu s&t kém bénh man, CRP tang, ferritin 15150 ug/L: RET-He < 29 pg goi y thiéu
viém sat

NICE 2021 Bénh than man RET-He < 29 pg hoac %Hypo-He > 6%: chi dau nhay cla

thiéu sat

ESMO 2018 Thiéu mau & bénh nhan  Danh gia sat bang RET-He, %Hypo-He khi bat dau va
ung thw trwdc moi chu ky hoa tri

Bo Y té 2022 Hwong dan bénh ly huyét  Xem xét xét nghiém Ret-He trong chan doan IDA va theo
hoc doi dap wng diéu trj sat

Bo Y té 2024 (@D 2388) Bénh than man RET-He < 29 pg, %Hypo-He > 6% trong danh gia thiéu sat

Ngudn: Fletcher A et al. Br J Haematol 2022;196:523-9 - NICE NG203 2021 - Aapro M et al. Ann Oncol 2018 - BYT 2022 - Qb 2388/QD-BYT 2024



RET-He TRONG CHAN DPOAN

Bon ly do RET-He phu hop v&i thwe hanh 1am sang

2 Sé&m & Khéng bi viém lam nhiéu
Thay ddi chi sau khoang 1 tuan bu sét; Hb, MCV H{ru ich & bénh than man, ung thw, viém man —
can 2—4 tuan trd lén. noi ferritin tang gia.
o Nhanh, cing mdt mau Chi phi thap, dé lap lai
~
C6 két qua cuing hong cau lusi, khdng can thém Phu hop sang loc nhanh va theo déi dinh ky dap
mau hoa sinh. &ng diéu tri.

Nguén: Hoenemann C et al. J Clin Med 2021;10:4250 - Van Pelt JL et al. Clin Chem Lab Med 2022;60(6):907—20



CA MINH HOA 1

CHAN DOAN

Ferritin 43 ng/mL — cé loai trir dworc thiéu sat?

5 Chi s6 Két qua Tham chiéu
Nam, 78 tuoi
Hb 6,4 g/dL | 10,6-13,5
Kham 13/8/2025 vi mét, xanh xao
MCV / MCHC 72,5fL | /27,3 g/dL | 77,7-93,7 | 31-34 1
. A 5 & o At > o .
V) U Gt ISt €] GIal7 — el e A0 MG RET% / RPI 4,01% / 1,04 RPI < 2: tdy dap wng kém
tiém B12, udng sat tirng dot
R , S, RET-He 243 pg || 29-35
2 tuan trede: chan doan thieu mau thiéu sat,
truyén héng cau lang + bu sat Sét huyét thanh 1 pmol/L | 10,7-32,2
H6i chirng thiéu mau, lach khong to Ferritin 43 ng/mL — “binh thwong” 21-204
TSAT 1,58% | 20-50
CRP 9 mg/L 1 0-5
bién di Hb A 98%, A2 2% A2 2,2-3,2%
Phét mau Nhuwoc sac ++, HC nhd ++ —

Ca lam sang thuc té, BV Lé Van Thinh, 2025



CA MINH HOA 1

DIEN GIAI

RET-He giai quyét van dé cua Ferritin

1  Thiéu mau HC nhé nhwoc sac, nang y

Hb 6,4 g/dL; RPI 1,04 — tdy tang sinh khong twong xirng
murc thiéu mau.

3 RET-He 24,3 pg + TSAT 1,58% 4

Sé&t dén tly gan nhw can: thiéu sat tuyét ddi, cé thé kém
thiéu sat chirc nang do viém.

Ferritin khong dang tin & day
Ferritin 43 ng/mL nhuwng CRP 9 mg/L: protein pha cap cé
thé che 14p thiéu sét.

Chan doan phan biét
HbA2 2%: khéng goi y B-thalassemia; tiép tuc theo dbi a-
thalassemia.

Chan doan: Thiéu mau thiéu sat ning + thiéu mau do viém man / theo déi thalassemia

Diéu tri: sat sulfat 150 mg x 2 l1an/ngay - hen tai kham sau 1 tuan véi RET-He




CA MINH HOA 1

THEO DOI PAP I’'NG PIEU TRI
Bang chirng: sau 1 tuan uong sat, RET-He da tang co6 y nghia

Hemoglobin
11,9+1,2—- 12,0 £ 1,05 g/dL

B +0.8% - gin nhw khong déi

THIET KE NGHIEN cU'U

87 bénh nhan thiéu sat / IDA (ferritin
< 30 ng/mL)

Sét sulfat ubng 190 mg/ngay RET-He

So sanh trwéc va sau 7 ngay 202 +4,3 31,432 pg

Chi sau 7 ngay, RET-He da cho thay tay dap trng v&i sat — khi Hb gan nhw chwa thay déi.

Ngudn: Almashjary MN. J Clin Med 2022;11:5675 - d6 dai thanh ti I& v&i % thay déi trung binh



CA MINH HOA 2

THEO DOI PAP NG

Nir 40 tudi, thiéu mau thiéu sat do rong kinh

) Chisé Ban dau 1 tuan 1 thang

Chong mat, hoi chirng thieu mau

) i Hb (g/dL) 9,7 10,0 12,7
U xo tr cung; kinh nguyét ra nhiéu, kéo dai 7
ngay, chu ky 28 ngay; PARA 2002 MCYV (fL) 76,5 77,6 89,3
Ferritin 4,3 ng/mL, TSAT 2,69% MCH (pg) 23,4 244 28,1
Sat nguyén t6 200 mg/ngay - tai kham RET-He (pg) 24.4 33,9 —
sau 1tuanva 1 thang Ferritin (ng/mL) 43 — 37

S&t HT (umol/L) 2,32 — —

Quay lai cau héi mé& dau: & tuan 1, diéu tri c6 dang hiéu qua?



CA MINH HOA 2

DIEN GIAI

Sau 7 ngay: RET-He thay do6i gap hon 10 1an Hb

RET-He
MCH | 3%
Hb | %
MCHC B 6%
MCV B 4%

Néu chi dwa vao Hb
Diéu tri dé bi danh gia la cham hoac that bai — tang liéu, déi thubc,
lam thém xét nghiém khong can thiét.

Véi RET-He

33,9 pg da vé khoang binh thwéng: bénh nhan tuan tha, hap thu
tbt, tdy dung sat hiéu qua.

% thay ddi = (tudn 1 - ban dau) / ban dau, tinh t& sb liéu Ca 1am sang 2 - Thang 1: Hb 12,7 g/dL, ferritin 37 ng/mL



CA MINH HOA 2

N( 40 TUOI, NHIEM TOXOCARA, SAT NGUYEN TO 200 MG/NGAY

Khi RET-He “dirng yén” sau 2 tuan bu sat

Chi sé Ban dau
Hb (g/dL) 6,0
MCV (fL) 59,2
RET-He (pg) 18,6
Bach cau ai toan (k/pL) 0,18
Ferritin (ng/mL) 6,7

Tuan 2 — bao dong sém

2 tudn 1 thang
7,2 9,5
67,4 72,1
19,1 — dilrng yén 32,4
0,92 1 0,46

— 10,6

RET-He khong tang + bach cau ai toan tang — nghi dén kém hap
thu, mat mau do ky sinh tring: xt tri nguy&n nhan thay vi tang liéu

sat.

Thang 1 — xac nhan dap tng

2 thang
12,8

83,2

0,12

38,1

Hb 9,5 g/dL, ferritin 10,6 ng/mL van thap, nhung RET-He 32,4 pg:

sat da vao tiy — gilr nguyén phac dé.

Ca lam sang thwc té (BTH) - Bénh nhan c6 ri loan tiéu héa (dau bung, phan 16ng), tiép tuc diéu tri ky sinh triing



NG DUNG THUC HANH

Chi dinh XN danh gia thiéu mau thiéu sat

TRUGC PIEU TRI NGAY 7 (-14)
Chan doan L3ap lai RET-He

CBC + héng cau lwéi (RET-He), kém
ferritin, TSAT, CRP

Tang rdé — tiép tuc phac do, danh
gia Hb sau 4 tuan

< 25 pg: thiéu sat tuyét ddi

< 29 pg: thiéu sat, ké& ca khi ferritin bj Khéng ting — kiém tra tuan tha,
viém lam nhiéu hép thu, mat mau, viém, ky sinh

> 30 pg: gitip loai trir trung; can nhac sat tinh mach

THANG 1 - 3

Tiép tuc diéu trj sat

+ HGB méi thang

+ RET-He khi cAn danh gia tinh trang
sat

« Ferritin va TSAT sau d6 méi 3 thang
(néu can)

Muc tiéu:

RET-He = 29 pg & %Hypo-He < 6% (CKD)

Lwu y: nguéng khac nhau gitka may va quan thé; RET-He ciing thap trong thalassemia — luén dién gidi cung MCV, dién di Hb va panel sét.



Goi y trng dung RET-He trén chan doan I1am sang

s

° CRET-He > 30 pg) Tam soat dién rong

Quan thé bénh nhan néi chung Loai trir thieu sat

(RET-He <30 pg ) + ((Ferritin < 15 ng/ml ) D tri st can kiét
7 | Thiéu sat tuyét déi (IDA)

Dv tri» sat can kiét

—_—> ~ ~ %
Nhom bénh than man tinh (CKD) Bénh than man tinh (CKD)

(RET-He <30 pg ) + (Nghi ng& Thalassemia ) Huéng X tri
Tam soat Thalassemia: dién di Hb, phan tich gen

e (RET-He <30 pg ) + (eGFR giam ) Thiéu st trén bénh Iy nén

Hbéng cau nhd, nhugc sac khong do thiéu sat

&
(
(RET-He <30 pg) + (Ferritin > 15 ng/mD Ret.-‘He cfli thi‘én m._ént phén.K Re’E-‘He kh'c“)ng cai ’fr:ién .=
° - ‘ - — Thieu sat kem viém nhiém Thieu mau do viém nhiém (Al)
Nghi viém nhiém - Diéu trj thr sat, theo doi dap rng RET-He (IDA-AI)

IDA: Thiéu méu thiéu sét (Iron Deficiency Anemia), IDA-Al: IDA trong diéu kién c6 viém, Al: Thiéu mau do viém, CKD: Bénh thédn man tinh
Chinudomwong et al. J Clin Lab Anal. 2020



Dinh ky danh gia trinh trang sat cho BN CKD dang loc mau chu ky
Ferritin, TSAT, Ret-He, Hypo-He




Cac quan sat tir thuc té 1am sang tai Bénh vién Cho Ray

Ret-He _ |Hypo-He  |Kétlan |

Ferritin

200-500 ug/L

> 20%

>29 pg

.

<6%

Pat muyc tiéu diéu tri sat

[ Str dung sat uéng trong lam sang (Ferlatum) & méi lién quan véi néng dé Hb trong hong cau lwéi (Ret-He) ]

BN .| HGB .| HypoHe%.| RetHe .| TSAT .| Ferritine.| Diéu tri thiéu safx
BN 1 94 24.5 15.68 2121 ??
BN 3 95 0.1 256 349 290 ??
BN 4 84 2.6 212 24.2 8.9 ??
BN 7 104 295 13513 268.9 ??
BN 8 118 29.7 17.2 110.7 e
BN 9 125 29 30 174 238 77
BN 10 98 05 30.1 36.02 158.4 ??
BN 11 110 1.8 30.7 15.48 78.8 ??
BN 13 106 31.4 24.04 84.3 22

Lwu y v& XN v{

Murc d6 bién thién cta xét nghiém: TSAT 40.7% , Ferritin 22%

Ferritin la protein phan tng cap tinh, ting gia trong viém nhiém, ung thw, bénh man tinh




Lwu y: RET% = CRC (Hong cau lwéi diéu chinh)

-
“sysmex

Thong so HC lwéidieu

chinh|(Corrected Reticulocyte Count)

%Reticulocyte count X Patient Hct

Vi du:

Case1 359 %
Case?2 2%

45(average normal Het)

2%
1%

25.5
22.5

Lam sang can diéu chinh RET%
theo HCT cta bénh nhan

Sample No.: LH280920105

Patient ID:

Name: '
sﬂmﬂQCmnmem.
Positive
Count

WBC 5.52
RBC 2.52
HGB 8.0
HCT 25.7 -
MCV 102.0
MCH 31.7
MCHC 31.1
PLT 111
RDW-SD 49.1
RDW-CV 13.0
PDW 15.7
MPV 12.3
P-LCR 43.4 +
PCT 9.14 -
NRBC 0.00
NEUT 3.22
LYMPH 1.44
MONO 0.31
EO 8.53 +
BASO .02
16 0.04
RET 3.59
IRF 8.7
LFR 91.3
MFR 7.6
HFR 1.1
RET-He 34.1
WBC-BF

RBC-BF

MN

PMN

TC-BF#

WBC IP Message

10~3/uL
10°6/ulL
g/dL]
%]

fL

PE
g/dL]

fL

10°3/ulL
10°3/uL
1e~3/uL
10”3 /ulL
1e~3/uL
1e~3/uL
10~3/ulL

3
%
3
:s]

1e"3/ul
1076/ul
1073/ul
1073/ul

1073/uL

18~3/ulL]

|

ALIMS SMART LAB INS-1 XN series CORE

Rack: Position: 2020/09/28 15:20:21 WB
Ward: - Doctor: )
Birth: Sex:
Nickname: XN-9100-1-L
WDF WNR
& ¥
PR

PLT

i £

RBC IP Message
Anemia

s,

PLT IP Message



O
=,
»
O"
7))
Qv
-
X
c
QA
—
-
O

ng cau lwéi (RPI)

-
“sysmex

E /
=
a
i
E 2.5
.
=
2
=
0_
Hematocrit 40-45 » 25 15
Absolute
Reticulocyte 05-15 4.5 8.0 125

Count

Thoi gian trwdng thanh cua HC Iwdi

trong mau ngoai vi twong wng Vo
hematocit ciia bénh nhan

. Bone Mamow

[ ]Blod

Reticulocyte
— Production
Index

RPI =

RET [%]

HCT [L/L] (patient)

in blood in days

~ RET maturation time ~ 0.45 (standard HCT)

RPI > 2 : Tang sinh hdng cau

RPI < 2 : Uc ché sinh hdng cau

Copyright © Sysmex Vietnam Company Limited
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Ca Retic% - CRC - RPI

y

S

<

smex

Retic: reticulocyte, RI: reticulocyte index;

Dai gia tri binh thwérng % RET: 0.5 - 2.5 %

%Ret =3.99 %

l

%CRC = 2.1 %
!

RPI=1,04



KET LUAN

Ba théng diép chinh

1 Can RET-He vi ferritin, TSAT dé bj viém lam nhiéu va bién thién I&n; Hb, MCV phan anh qua muén.

2 RET-He < 29 pg (< 25 pg: thiéu sat tuyét dbi) chan doan thiéu sat ngay trén mau tbng phan tich mau —
da co trong hwéng dan BSH, NICE, ESMO va Bo Y té.

RET-He la chi s6 s&m nhat: tdng sau 7 ngay bu sat khi Hb chwa d6i — xac nhan dap &ng, hoac bao
dong s&m that bai diéu trj sat.




