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Trwéc phau thuat CTCH

« TOong quan hé thong : 19 nghién ctru
— 13 nghién CL'Fy (n=29.068) thay khop
hang/khop goi
— 6 nghién ctru (n=6.366) gay xwong dui

* Hb trung binh. : 13,6+0,4 va 12,5%+0,2
g/dl

e Thiéu mau : 24+9 va 44 +9%

Spahn Anesthesiology 2010



Chay mau & truyén mau chu phau

 Nghién ciru OSTHEO: nghién clru quan sat tién ctru
— 225 trung tam tai chau Au
_ 3996 BN (2640 thay khop hang/ 1305 thay khop géi) mét mau
— Chay mau = thé tich khdi hdng cau + tdng thé tich mau (Hte, ., ga.-

Hteys)

Mau mat tinh toan qua phau thuat, phwong phap vé cam, sir dung thudc
khang viém khong steroides va ky thuat thu thap mau

Vi tri va loai phau thuat Sé lwong | Trung binh (ml) | Trung vi (ml) | D6 léch chuan (ml)
Khép hang

-Lan dau 1122 2143 1944 1165,4

-M0 lai 163 3060 2875 1702,4
Khop goi

-Lan dau 552 2072 1934 1145,3

-Mb lai 39 2634 2528 1100,4

Rosencher Transfusion 2003



Phan tram Phan tram Phan tram Phan tram Phan tram
co truyén truyén mau truyén mau truyén mau BN ABD
mau ngoai than tw than ngoai than va
tw than

Tat ca BN 69 (2762) 37 (1024) 50 (1393) 13 (345) 32 (1290)
Nam 65 (909) 27 (246)* 63 (564)* 11 (99)* 38 (533)
N 72 (1749) 49 (732)* 45 (781)* 13 (236)* 29 (706)
BN ABD 91 (1170) 2 (27) 82 (964) 15 (279) 100 (1290)
Phau thuat o
-Khép hang 1 bén lan dau 68 (1378) 36 (496)** 52 (728)** 12 (163)** 36 (735)
-Khé'p hang 2 bén lan dau 67 (18) 39 (7)** 50 (9)** 11 (2)** 33 (9)
-Khép géi 1 bén Ién déu 67 (696) 35 (242)*** 54 (377)*** 1 (77) 27 (273)
-Khép gbi 2 bén lan dau 85 (11) 27 (3)*** 72 (8)*** 0 (0)*** 54 (7)
-Khép hang [né lai 86 (252) 46 (115)**** 33 (83)**** 21 (54)**** 31 (90)
-Khép gbi mo lai 74 (51) 45 (23)**** 33 (17)**** 21 (11)**** 23 (16)
*x%2 =91,125, d6 tw do = 3, p < 0,001
** 42 =0,112, d6 ty do = 3, p khéng c6 y nghia
*** 2 =4,38, dd ty do = 3, p khéng c6 y nghia
e 2 =3,65, do tw do = 3, p khéng cé y nghia

69% truyén mau

Mdec: 8,9+1,8 g/di

Rosencher Transfusion 2003



Bé&nh nhan truyén mau (%)
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Xac suat truyén mau dwa theo Hb nén

Probability (%) of transfusion
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« Hémoglobine trwéc mé thwéng thap
(luén gdp trong dén so gia)

 Thiéu mau la pho bién (25%)

* Truyén mau cung pho bién :
— 1/5 bénh nhéan luc trong mé
— ¥ BN hodc ¥ BN trong giai doan chu phau




Thiéu mau trwéc moé 1a 1 YTNC tir vong

T vong va bién cd tim mach trong 30 ngay theo mirc Hematocrite triwé’c moé

Hematocrite Sé Tylét | Tylébién | OR hiéuchinhchotlr  OR hiéu chinh cho ti
trwong vong tho cO tim vong trong 30 ngay vong va bién c6 tim
hop trong 30 mach tho (95% khoang tin cay) mach trong 30 ngay
ngay (%) trong 30 (95% khoang tin cay)
ngay (%)
<18.0 129 35.4 14.6 2.42 (1.55-3.79) 2.41 (1.55-3.73)
180209 304 268 86  1.68(1.22:2.30) 1.52(1.12-207)
21.0-23.9 1292 16.6 4.9 1.09 (0.89-1.33) 1.11 (0.93-1.34)
24.0-26.9 5172 S a1 27 (1.13-1.44)
e 72 te vong 1,6 % doi EXEEEN
30.0-32.9 24 67¢ 7 = r & = R 1.19(1.08-1.31)
33.0-35.9 3574 vol moi diem Ht 1.20 (1.09-1.32)
360380 5134 55 R 112(1.081.28)
:> 39.0-41.9 66 487 2.2 1.3 1.04 (0.93-1.15) 1.10(1.01-1.20)
42.0-44.9 61928 1.7 1.0 1.02 (0.91-1.13) 1.06 (0.97-1.17)
45.0-47.9 34 354 5D 0.9 1 [Reference] 1 [Reference]
48.0-50.9 11358 1.8 1.0 1.12 (0.94-1.32) 1.12 (0.97-1.30)
:> 51.0-53.9 2577 3.1 1.4 1.48 (1.15-1.91) 1.42 (1.13-1.78)
=54 637 5.6 2.9 1.56 (1.06-2.31) 1.55 (1.09-2.22)

310.311 « cwu binh » = 65t

Wu JAMA 2007




Thiéu mau trwéc mo 1a 1 YTNC tir vong

Théng sb OR (95% khoang tin | Giatrip
cay)

Thiéu mau (dinh nghia theo gi¢i ctia WHO) | 2,43 (1,65 —3,60) | <0,0001 39,7%
Bénh ly di kém
-Tudi > 70 2,31 (1,64 — 3,26) <0,0001
-Dang nam vién 3,51 (2,26 — 5,44) <0,0001
-Tién can suy tim sung huyét 7,99 (4,73 - 13,5) <0,0001
_RL chirc ndng than truec mé 208 (1,22—-353) |0,0067
Thubc giai doan chu phau n=7759 BN
-Uc ché béta
-Khéng (rc ché béta Theo chuan 2003-2006
-Metoprolol 1,67 (1,05 - 2,68) 0,020
-Atenolol hoac bisoprolol 0,97 (0,63 — 1,52) 0,198
-Uc ché men chuyén 0,56 (0,33 — 0,95) 0,033
-Uc ché kénh calci 0,57 (0,34 — 0,96) 0,036
-Khang viém khéng steroides truéc md 0,58 (0,38 — 0,88) 0,011

Beatie Anesthesiology 2009
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T vong theo Hb trwéc mo va
co dia tim mach

Adjusted odds ratio

Preoperative haemoglobin (g/dL)

Figure: Adjusted odds ratio for mortality by cardiovascular
disease and preoperative haemoglobin

n=1958 BN ttr choi truyén mau
Carson Lancet 1996



« Nghién ctu hoi clru

 10.100 BN phiu thuat khong phai cap ciru, truyén méu trong mé <2 dv
héng cau ldng

— Ph&u thuét tbng quét
— Mach mau

— CTCH

Anh hwéng cua truyén mau trong mé lén ttr vong va bién chirng trong 30 ngay

Két cuc

Bién chirng tim

Bién chirng than

Nhom truyén
mau, ty 18
két cuc (%)

2,08

2,69

Nhom khéng

truyén mau,

ty & két cuc
(%)

1,40

1,85

OR chuwa hiéu
chinh truyén méau
so vOi khéng
truyén mau (95%
khoang tin cay)

1,50 (1,06, 2,12)

1,46 (1,08, 1,99)

OR hiéu chinh
truyén mau so voi
khéng truyén méau

(95% khoang tin
cay)

1,40 (0,97, 2,03)

1,32 (0,93, 1,88)

OR hiéu chinh truyén
mau so voi khdong
truyén mau (phwong
phap Propensity Score)
(95% khoang tin cay)

1,31 (0,88, 1,95)

1,29 (0,91, 1,84)

Bién chirng TK trung wong

0,69

0,58

1,20 (0,67, 2,15)

0,84 (0,43, 1,64)

0,68 (0,34, 1,38)

Glance Anesthesiology 2011



Cay co’ ché
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 Thiéu mau trwéc mo va truyén mau la
cO hai

 Phai dw kién !
— Theo lwong Hb luc dau
— Theo lwong méau mat dw doan
— Theo mdrc truyén mau chon Iwa...

Vai tro cua viéc thiéu sat trong
giai doan trwvé'c mo ?




Cac nguyén nhan thiéu mau

Phan bd cac laoi thiéu mau & ngwi tir 65t trér Ién & Hoa Ky; NHANES I,
giai doan 2, 1991 — 1994
’ 7 e

Thiéu mau SO lwong | Tylé Tong thiéu

tai Hoa Ky | % < méu,D
V@i suy dinh dwdng o
-Chi thiéu sat 467000 48,3 16,6
-Chi thiéu folate 181000 18,8 6,4
-Chi thiéu B12 166000 17,2 5,9
-Folate va B12 56000 5,8 2,0
-Sat voi folate hodc B12 hodc ca 2 95000 9,9 3,4
-Téng 965000 100 34,3
Khéng kém suy dinh dwdng
-Chi suy than 230000 12,4 8,2
-Thiéu mau do viém man, khéng suy than 554000 30,0 19,7
-Suy than va viém man 120000 6,5 4.3
-Thiéu mau khong giai thich dwoc (UA) 945000 51,1 33,6
-Téng 1849000 100 65,7
Téng codng thiéu mau 2814000 | Khéng 100

tinh

Guralnik Blood 2004



Tan suat thiéu sat

» Trong dan s6 « chung » (nghién ctru
NHANES IlI):
— Nam=1-4%
— Nr = 5-10%

 Phu thudc nhiéu yéu 16 :
— tudi,
— dan toc,
— CSP...

Looker A JAMA 1997
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Looker JAMA 1997



Tan suat thiéu sat

» Tan suat gap nhiéu nhat trén cac « bénh
nhan »:
— Bénh nhan I&n tudi (trwdc phau thuat khop
hang): 20%
(Theusinger Anesthesiology 2007)
— Thiéu mau do ung thw: 40 %
(Thomas clinical chemistry 2002)
— Suy tim thiéu mau: 47 - 73%
(Jankowska Eur Heart J 2010; Nanas J Am Coll Cardiol 2006)



Thiéu sat trwéc phau thuat tim?

« Nghién clru tién clru quan sat
» n =102 BN phau thuéat tim chwong trinh
« Tong ké sat + métvaongay 0, 1,7






Pac diem dan so

Thiéu mau

Tong dan sé
nghién clru
(n=100)

Thiéu sat
(n=37)

Khéng thiéu sat
(n=63)

Can nang, kg 75 (64 — 86) 74 (60 — 85) 78 (67 — 87) 0,185
ASA Il hoic IV, sé lwong (%) 98 (98) 36 (95) 62 (98) 0,129
NYHA 2(2-3) 2(2-3) 2(2-13) 0,975
Phan suat tbng mau that T, % 60 (55 — 68) 60 (50 — 68) 62 (59 — 69) 0,129
Dai thao dwong, sé lwong (%) 21 (21) 10 (27) 11 (17) 0,341
Tang huyét ap , sé lwong (%) 55 (55) 22 (59) 33 (49) 0,632
Loét da day — ta trang, sé6 lwong (%) 7(7) 3 (8) 4 (6) 0,942
Phau thuat

- Thay van, so lwong (%) 55 (55) 21 (57) 34 (54) 0,389
- Bac cau chi vanh, so lwong (%) 34 (34) 10 (27) 22 (35)

- Ket hop, so lwong (%) 9 (9) 3 (8) 6 (10)

- PT tim khac, , s6 lwong (%) 4 (4) 3 (8) 1(2)

- Th&i gian tuan hoan ngoai co thé 68 (52 — 90) 75 (57 - 102) 62 (50 — 81) 0,070
(CPB), phut

Nhap Hoi Stre

-SAPS I 23 (18 — 27) 22 (13 - 26) 24 (18 — 27) 0,020
- SOFA 3(3-5) 3(2-5) 3(3-5) 0,716
- APACHE II 11 (8 —13) 11 (7 — 14) 11 (10 - 13) 0,669
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Thi

n quan dén thiéu mau & truyén mau

Thiéu sat

Tbng dan sb Khong thiéu sat p
(n=100) (n=37) (n=63)
Hb trwwéc mé, g/L 132 (124 - 145) 128 (119 — 139) 137 (128 — 148) 0,006
Thiéu mau trwéc md 25 (25) 12 (32) 13 (20) 0,282
Hb NO, g/L 122 (109 — 132) 117 (102 — 126) 124 (113 — 134) 0,011
Hb N1, g/L 114 (104 — 122) 111 (103 — 119) 115 (104 — 124) 0,274
Hb N7, g/L 102 (96 — 111) 100 (90 — 111) 103 (97 — 112) 0,160
Hb N28, g/L 115 (107 — 124) 111 (106 — 124) 117 (107 — 125) 0,549
Truyén mau sau md dén N7 44 (44) 22 (59) 22 (35) 0,029
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CG transfusés a J7 (n)

Thieu sat don doc
cé lién quan dén
truyén mau nhiéu
hon

Céac trung vi [Q1-Q3] va bach
phéan vj thir 10-90
* p<0,05
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Hb<12g/dL v&i nir
Hb<13g/dL v&i nam

J co

Danh gia can thiét

Tinh trang s&t?

Khéng can
thiép

Ferritin huyét
twong<30p/L
Va hoac TSAT<20%

Ferritin huyét twong
30-100p/L
Va hoac TSAT<20%

NATA
Guidelines

Ferritine>100

Ferritin huyét
twong>100p/L
Va hoac TSAT>20%

TSAT>20%

Creatinin huyét twong
Do loc cau than

v v
Tim tinh trang R . .
N Khéng binh . . Vitamin B12
Thiéu sét thieu sat thu%ng Binh thuong ™) \a/hozc acid
Danh gia tham 7 folic
kham tiéu hoa tim N X I
bénh ly &c tinh Bénh than | |
man tinh Binh thuong Thép
2
Kham chuyén Thiéu mau do
khoa than —3 bénh man
\ 4 tinh
biéutriveisat R
1- Sat uong chia nhiéu liéu - ] biéu tri voi
2- S&t tinh mach néu khéng dung nap biéu trj thudc kich acid folic
sat ubng, cé van dé hap thu tiéu héa thich sinh va/hoac vit
(hepcidin), hodc qua gan ngay mé Erythropoietin R12

Goodnough BJA 2011



Wu diém cha sat dwéng uong ?

 Trwdc phau thuat thay khép hang/khép goi (n=100)
— Néu Hb<12 g/dl = sat dwdng udng 4 tuan

— Néu Hb=12 g/dl = phan nhém ngau nhién sat
(200mgx2/j)/ dé chirng

Thiéu mau Chirng Sat
(n=16) (n=40) (n=35)
Tubi 68 67 67
Hb (g/dL) 10,8 14,0 13,8
Thap khép (rheumatoid) 4 2 2
Nam/N{r 5/11 23/17 20/15
Khép hang/gbi 9/7 15/25 19/16

Andrews Transfus Med 1997



Tang Hb trwdc mo
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Fig. 1. Preoperative rise in Hb with 95% confidence limits.

Tang Hb trwéc moé v&i 95% khoang tin cay

Andrews Transfus Med 1997
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Fig. 2. Post-operative fall in Hb with 95% confidence limits.

Giam Hb sau moé vé&i 95% khoang tin cay

Andrews Transfus Med 1997



Ferritin pg/ L

Wu diem cua sat tinh mach ?

* N=100 bénh
nhan thay
Kh&p hang
-n=20 thiéu sat
trwdc md
Diéu tri
venofer
(300mg x 3

v PO . N trong 10 ngay)

Theusinger Anesthesiology 2007



Hemoglobin g/ dL

+1,0+0,6
g/dl

Theusinger Anesthesiology 2007



Trwdc mo dung sat udng hay tinh mach

 N=76 phu ni thiéu mau (Hb <9/dl) trwd'c phau thuat t& cung
« sat udng (80 mg/ngay) hoac sat tinh mach (200 mg/2ngay) trong

3 tuan
Bién sb Sét tinh mach (n = 30) Sét udng (n = 26) Giatrip
Trung binh *+ Trung vi Trung binh + Trung vi
do6 léch chuan d6 Iéch chuan
Hb trwérc mé, g/dL 7512 7,7(48-91) 7,8 =11 8,2(4,8-9,2) <0,0001
Hb sau md, g/dL 10,5+ 14 10,7 (5,9 - 13,3) 86+ 14 8,7 (5,9 -11,8)

Hb dich

-Thanh céng 23(76,7) | 77% 3(11,5) 12% <0,0001
-Thét bai 7 (23,3) / 23 (88,5) /
Ferritin trwéc md, 81,7 = 272,1 3,7 (1,2 - 1205,8) 59 * 5,0 3,6 (1,9-151) <0,0001
Ferritin sau md 231,4 = 561,7 72,4 (25,0 — 9,7 = 10,3 5,3 (0,7 — 41,0)

1989,4)

HC, fl

Thé tich trung binh HC truéc 694 + 10,0 | 655(553-899) | 67,262 66,0 (59,0 -80,0) <0,0001
md, fl

Thé tich trung binh HC sau 812 + 6,8 80,8 (71,4—955) | 714 +54 70,8 (63,9 — 82,3)

md, fl

Hiéu sb thé tich trung binh 11,8 £ 7,1 10,4 (0,1 —33,1) 3,9+ 3,7 3,8 (-3,6 — 13,6)

Kim Acta Haematol 2009




Sat tinh mach cho phép diéu chinh thieu
mau nhanh hon sau khi chay mau
FIGURE 3

Subjects achieving Hb >12 g/dL
and subjects achieving increase in Hb =3
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* n=291 phu nir hau san (Hb<10g/dl)

Sy 4in L.z, X . Seid Am J Obstet Gynecol 2008
« Sat titm mach 1g so v&i sat ubng 325mgx3 /ngay 4



Subjects Achieving
Correction Of Anemia (%)

Mdc dap trng tinh theo muc Hb

B Ferric Carboxymaltose
B Ferrous Sulfate

<8.0g/dL 8.1-9.0g/dL 9.1-100g/dL =10.1 g/dL

Baseline Hemoglobin

Seid Am J Obstet Gynecol 2008



Sat tinh mach dang « khéng-
dextrans » tot ho'n sat dworng uong

Review: INTRAVENOUS IRON: SHORT TERM BENEFITS VS RISKS. A SYSTEMATIC REVIEW AND META-ANALYSIS.

Comparison: 10 Anemia Sensitivity Analysis: Dextran vs Non dextran

Outcome: 01 Reduction of anemia

Study IV Iren No or Per os Iron SMD (random) Weight SMD (random)

or sub-category N Mean (SD) N Mean (SD) 95% CI % 95% ClI Order

01 Dextran
Fishbane 1995 20 35.60(4.02) 32 31.70(1.70) —) 9.85 1.36 [0.74, 1.99] v
Burns 1996 11 9.40(1.33) 12 10.10(1.39) < 7.55 0.50 1.33, 0.34) c
Aggarwal 2003 20 £.95(0.95) 20 7.25(1.23) 9.84 0.27 0.89, 0.36) c

Subtotal (95% CI) 51 64 —————ceeE SRR 0.22 [-0.97, 1.40]

Test for heterogeneity: Chi* = 17.93, df = 2 (P = 0.0001), I* = 88.8%

Test for overall effect: Z=0.36 (P = 0.72)

02 Non Dextran Iron
Van Iperen 2000 12 11.40(1.30) 12 10.80(C.80) » 7.71 0.54 0.28, 1.35) c
Olijhoek 2001a 29 1.50(0.90) 29 1.60(0.80) R EE— 11.19 0.12 0.63, 0.40) e
Olijhoek 2001b 25 0.20(0.72) 27 0.10(0.60) —t————— 10.73 0.45 [-0.10, 1.00]} c
Stoves 2001 21 11.11(1.32) 23 11.05(1.39) 10.22 0.04 0.55, 0.64) c
Madi-Jebara 2004 30 12.18(1.04) 31 11.87(1.21) —_ 11.33 0.27 0.23, 0.78) c
Charytan 2005 41 0.70(0.16) 44 0.60(0.14) —— 12,21 0.66 [0.22, 1.10] v
Schroder 2005 18 1.15(1.23) 17 1.18(1.08) T 9.36 0.03 0.69, 0.64] c

Subtotal (95% CI) 176 183 I‘ 72.75 0.27 [0.04, 0.51]

Test for heterogeneity: Chi* =7.34, df =6 (P = 0.29), I’ = 18.3%

Test for overall effect: Z = 2.29 (P = 0.02)

Total (95% CI) 227 247 ~+giSEe— 100.00 0.26 0.06, 0.58

Test for heterogeneity: Chi* = 25.30, df = 9 (P = 0.003), I* = 64.4%

Test for overall effect: Z = 1.62 (P = 0.11)

-1 0.5 0 05 1
Favors no IV iron Favors IV iron

Notebaert Transfusion 2007



Lo ich cua thuoc kich thich sinh hong
cau (ASE) trwwé'c mo

100
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

@ % Patients >13,5g/dL 88

63 S

A J-7, en commencgant a J-21

1 inject 2 inject 3 inject

Rosencher Can J Anaesth 2005



Giam nhu cau thuoc kich thich sinh
hong cau véi sat tinh mach

9000
8000 -30%
S 7000 -
(7]
2 6000 -
& 5000 -
Q.
£ 4000
c
< 3000 -
o)
& 2000 -
1000 -
0 1 T I T

EPO and iron EPO only Iron only Non adherent

Chan NDT 2009



Toi wu héa cho thuoc kich thich sinh hong
cau trong CTCH

1. Hiéu qua cua EPO tang v&i
—  Lidu (600 dvi /kg/tudn)
— Khoang céch gitia lieu dau va
phau thuat
— Lién quan dén diéu trj v&i
sat
2. Diéu chinh so lan tiém
(néu 10=Hb<13g/dl):
- 1 1an néu 13g/dl
- 2 1an néu 12g/d|
- 3 1an néu 11g/dl
- 4 [an néu 10g/dI

Rosencher transfusion clinique et biologique 2008



Giam mat mau
» Vai tro chinh clGia phau thuat vién
— Puwdng mo toi thiéu
— Kinh nghiém ++
» Quan ly tot thudc chdng déng giai doan
chu phau

— Ngwng thudc chdng két tap tiéu cau trudec 5 —
7/ ngay

— Quan ly thudc khang vitamine K
« Giam ly giai fibrine trong md +++



Acide Tranexamique cho phep
giam truyén mau

Tranexamic acid in hip fracture surgery

Tranexamic acid  Control 0.1 1 10 OR [95% Cl] P
Total knee arthroplasty 101/441 189/396 - 0.13[0.09-0.20] <0.01
Total hip arthroplasty 26/159 67/159 ~T= 0.28 [0.16-0.49] <0.01
Sadeghi M  12/32 20/35 0 0.45 [0.17—1.20] 0.11
current trial 24/57 32/53 —{ 0.48 [0.22-1.02] 0.06

Hip fracture surgery 36/89 52/88 —— 0.47 [0.26-0.85] 0.01

Heterogenity test between subgroups P<0.01
€ Favours tranexamic acid Favours control =»

Fig 2 Meta-analysis of the use of tranexamic acid compared with placebo or no treatment on the proportion of patients requiring allogeneic red blood
cell transfusion. *Double-blinded randomized study, surgery performed within 24 h after hip fracture, 15 mg kg~ ' of i.v. tranexamic acid was given
just once before surgery.

» Liéu 15 mg/kg (=1g) khi rach da va sau md 3 gi®
» Twong tw v&i phau thuat gan ...

Zufferey BJA 2010



Thieu sat khéng hiem (20 — 40%)

Khuyen céo thic hién xét nghigm tong ké sat
trong trroong hop thieu mau treéc mo

Sat cai thién dap rng véi thuoc kich thich
sinh hong cau

Sat dwdng tinh mach tot hon sat dwéng
uong

Acide tranéxamique cho phép giam chay
mau chu phau




Sat trong
trwo'ng hop
cO viém sau
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C-reactive protein (mg/l)

200

150

100

50

Viém sau mo

Dinh IL-6 vao N1 sau mo
- Phau thuét Ién 138 pg/ml

- Phau thuét nhé 63 pg/ml

o _-I“._.'"j;-g
10 15 20 25 30

Time after operation (days)

Van Iperen British Journal of Surgery 1998



Serum ferritin {g/l)

350

280

210

140

70

Khoéng thiéu?

10 15 20
Time after operation (days)

25

« Mat hémoglobine = mat
sat = thiéu sat

« Nhwng chan doan qua xét
nghiém kho khan ...

30

Van Iperen British Journal of Surgery 1998



Sat tronq co’ thé

w Transferrin-Fe,
. Ferroportin

L' ‘J Tf Receptor

Hepatocyte

\ 7
<>
AR LR RN

Ferritin
/

s

@ Heme-iron

Iron losses (1-2 mg/day):
« Sloughing of intestinal cells
» Desquamation of skin and urinary cells
» Sweat
» Blood loss

Lasocki Anesthesiology 2011 in press.



 Chuyén hoéa sat : moét « chu trinh kin »
- Chay méau = mat ma khéng co6 hodc it duoc bu
tree

» C6 nhiéu khoang chira sat trong co’ thé :
- « sat chire ndng »
- D triv

- Protéines ctia heme, ty thé ...




Hepcidine = chat diéu hoa chuyén
hoa sat

Tdng hop tai gan
Pro-peptide 85 aa
Tiét ra trong huyét
twong (peptide 25 aa)
Thai qua than

DTHFPICIF i G > HRSKl GMCCKT




Kich thich sinh héng cau
« Erythropoiétine
» chay mau...

Thiéu sat

b -~ B
, ;

— Duodenal enterocytes

e
s
i Pg
s
s

>

_ad
-
_ad
e
_ad
-

Y Fe-Tf

Ferritine

Ferroportine

Qua tai Fer

Viém




» Chuyén héa sat duoc diéu hoa chi
véu bdi hepcidine

* Hepcidine la mot hormone gay

giam sat trong mau
- Viém va thiéu sat diéu hoa
hepcidine theo kieu ngworc lai




>

IL-6/ S14 mRNA

Hepcidin/ S14 mRNA

Kich thich sinh hong cau & thiéu sat kim ham
hepcidine ngay ca khi c6 viém

100 3
* *
10 1 :
11 %:
' serum hepcidin
0.1 1
30,00~ P<0.001
0.01 - - P<0.001
c Z P Z+P £ —__P<0001
=
2 2000
E
Q.
@
e { 10,00~ .
* o )
10 = E ———
1
0.00~ ——]
0.1
n=6 n=7 n=7 n=6
0.01 = T S & X
0.001 O N S 0\\
1 7 W
0.0001
Z P Z+P EPO Z+EPO

Lasocki CCM 2008 Theurl Blood 2009



Sat tai lach c6 thé huy dong dwoc

Z Z

+ O+
¢ z epo P EPO p MW
— 72 Kd

et L L L

ns. —» S
— S - — 55 Kd

G ! P

actin | omp . ___ 55 Kd R d

s s ot| Z+P

Lasocki CCM 2008



C6 nhiing tinh hudng phurc tap
lien quan dén viem va thieu sat

gay kim ham hepcidine
(... va luong sat co thé st dung)




Dieu tri véi sat trong giai doan hau
phau ?
Phau thuat CTCH :

« Gay cbd xwong dui : Gidm truyén mau véi phac dd « BSP »

607 mmmm Control
Blood saving — HEoF
protocole (BSP) : . ——
*600 mg venofer x 2 9o
N ..‘L) 40 —
ngay -
*EPO néu Hb<13 g/dI =
‘Mt&rc truyén mau lag8 o 307
g/dl &
w20 -
-
0
|_
) —]
. H_
Pre-OP Intra-OP Post-OP

Garcia-Erce Vox Sanguinis 2005 Perioperative transfusion



Wu diém cua diéu tri hau phau

p < 0,004

0O TARDYFERON®
@ VENOFER®

Venofer 200 mg NO va N2

by

Nong dé hémoglobine (g/dl) :

J4 J21

Mirghani MAPAR 2010



Pe xuat qui trinh dieu tri e,

* Phau thuat CTCH

chay mau
m Hb 10-12 g/di [l Hb 12-14 g/diI [l Hb > 14 g/dI
R T
-21 200 mg
-14 200 mg 200 mg |
-7 | Chi khi Hb < 13g/d 200 mg | HuEPGY| 200 mg |
Phau thuat 200 mg 200 mg 200 mg
+2 200 mg 200 mg 200 mg |
Ft nén < 100ng/mi
+ CRP nén>5mg/l | | YES||NO YES | [ NO YES || NO
=+ Hb ngay +7 < 10g/dlI
R el S — 4
+7 200 mg 200 mg 200 mg
Day 1000-1200 mg | 600-1000 mg | 400-600 mg

Munoz Vox Sanguinis 2008



18

73

Pé xuat qui trinh diéu tri

m Hb 10-12 g/dl [l Hb 12-14 g/dl [l Hb > 14 g/dI
I

~7 Chi khi Hb < 13g/dl

Phau thuat

+2

Ft nén < 100ng/mi
+ CRP nén > 5mg/l
=+ Hb ngay +7 < 10g/dlI

| 200 mg
200 mg ' 200 mg |
200”mg _200”mg
YES || NO YES | [ NO

+7

200 mg
Day 1000-1200 mg W 600-1000 mg | 400-600 mg

A 4

200 mg

200 mg

200 mg

YES || NO

4

| 200 mg

Munoz Vox Sanguinis 2008



Pé xuat qui trinh diéu tri

m Hb 10-12 g/dl [l Hb 12-14 g/dl [l Hb > 14 g/dI
S

-21 200 mg |

-14 200 mg | 200 mg

-7 | Chikhi Hb < 13g/dl 200 m !. 200 mg |

Phiu thuat 200 mg 200 mg 200 mg
+ 4 :

+2 200 mg LZOO mg 200 mg

Ft nén < 100ng/mi
+ CRP nén >5mg/l | | YES || NO YES || NO YES || NO

=+ Hb ngay +7 < 10g/dlI

—
+7 200 mg 200 mg 200 mg
Day 1000-1200 mg [ 600-1000 mg | 400-600 mg

Munoz Vox Sanguinis 2008



Pé xuat qui trinh diéu tri

m Hb 10-12 g/dl [l Hb 12-14 g/dI | Hb > 14 g/dI
A
-21 200 mg
-14 200 mg 200 mg |
-7 | Chi khi Hb < 13g/d 200 mg | HuEPGY| 200 mg |
Phau thujt 200 mg 200 mg 200 mg
3 +2 200 mg 200 mg 200 mg
{3 — —
Ft nén < 100ng/mi
+ CRP nén >5mg/l | | YES | | NO 'YES|[NO| |YEs||NO|
+ Hb ngay +7 < 10g/dI l
— Ba - X
+7 200 mg 200 mg 200 mg

Day 1000-1200 mg | 600-1000 mg | 400-600 mg

Munoz Vox Sanguinis 2008

— Hau




» C6 the de xuat SAT trong giai doan hau
phau (it nghién cu)

» Tim kiém tinh trang thiéu sat khi nao va
nhw thé nao
« Uu diém cua do néng dé hepcidine ?

» (cdc) wu diém khdc cua diéu tri véi sat ?
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Willis J Nutr. 1990



Max
= Saline :
§ 18h |
. |
§ iron - .
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Willis J Nutr. 1990



Tac dung cua diéu trj thiéu sat 1én kha nang gang strc

Két qua tinh trang sét trén phu ni thiéu sat, khdng thiéu mau

Mdrc nén Tuan 3 Sau diéu tri
Hb
-Nhém placebo 1322 4,2 |127,8 = 3,9 | 130,8 = 3,0
-Nhom sat 1342 26 |[133,6 3,6 | 1352+ 2,0
Hematocrite
-Nhém plgcebo 37,9 = 0,6 37,2 = 0,7 38,0 = 0,7
-Nhom sat 38,5 0,5 37,7 £ 0,6 39,8 £ 0,6
Ferritin (ug/L)
-Nhém placebo 8,07 0,77 |9,01 =£1,06 | 8,11 = 0,90
-Nhom sat 10,38 = 13,71 = 14,52 £ 1,5

0,82 1,35
sTfR (mg/L)
-Nhém placebo 794 0,73 | 7,45 *0,85 | 7,93 £ 0,77
-Nhom sat 7,92 0,87 6,59 =053 |6,78 =0,42
Sé&t huyét twong (umol/L)
-Nhém placebo 13,4 = 1,6 15,6 £ 2,0 12,2 = 1,8
-Nhom sat 12,2 £ 2,5 19,0 = 2,9 19,4 = 2,7
TIBC (umol/L)
-Nhém placebo 65,0 =25 64,7 = 3,5 60,7 = 3,0
-Nhom sat 64,9 = 3,6 59,6 = 3,7 62,1 = 3,8
TS (%)
-Nhém placebo 20,9 £ 2,0 241 £ 29 22,0 £ 3,7
-Nhom sat 18,7 = 3,7 30,9 = 3,7 31,9 4,2

Nn =19 trona nhdm blacebo va 22 trona nhom sTfR

* Nn=41 ni

» Thiéu sat
(Ferr<16ug/l)
khéng thiéu mau

» Sat udng (100
mg) so vOi placebo
6 tuan

« Xe dap 15 km

rownlie Am J Clin Nutr. 2004



Change in TT time (min)

Change in TT time (min)
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Brownlie Am J Clin Nutr. 2004



Wu diém cua sat dwéng tinh
mach Ién sw mét moi
* Nghién ctru da trung tam, 459 BN suy tim

_ NYHA Il va phan suét téng mau that T < 40%
hodc NYHA IIl va phan suat tong mau that T
<45%

—Hb9,5-13,5
 Chan doan thiéu sat
— ferritine <100 hoac
— Ferritine 100-300 va TfSat<20%

- Dieu trj Sat carboxy maltose hoic placebo
— 200 mg/tuan dén khi dat tdng liéu tinh toan
— Phan nhém ngau nhién 2/1 Anker NEJM 2009



>
N

Pac diem
« danh gia chung c

A Self-Reported Patient Global Assessment

>

ua

danh gia chinh
bénh nhan tw lam » vao N24

B NYHA Functional Class

g 4 807 P<000L P<0.001 P<0.001 v A 80- RsQ.0 B0 LRGN
v £ o £
£ & | 401 + ; % 3 | 40 {
wy wy
e =2 e =2
e 2 | 207 2 } o ¥ | 20 %
= =
= 10— e - 104 ———— e
v L v 1
825 | osd 825 | o5l
8% 83
s Y 0.0 T T T T T = Y 00 T T T ! \
0 4 8 12 16 20 24 0 4 12 16 20 24
Weeks since Randomization Weeks since Randomization
No. of Patients No. of Patients
FCM 282 291 292 FCM 304 287 294 294
Placcbo 146 149 149 P'BCCbO 155 147 150 150
Self-Reported Patient Global Assessment NYHA Functional Class
Ferric Carboxy- Ferric Carboxy-
maltose Placebo Odds Ratio P Value for maltose Placebo Odds Ratio P Value for
Subgroup no. of patients (95% Cl) Interaction no. of patients {95% Cl) Interaction
Hemoglobin : 0.8 : 051
<120 (g/liter) 146 74 ; 'S 148 74 e
120 (g/liter) 146 75 | | —— 146 76 ; @

Anker NEJM 2009



C 6-Minute-Walk Test

50+ P<0.001 P<0.001 P<0.001
E 401 {
E FCM
c 30"
(1
B
Q 20-
£ Lie T
& 104 iR
5 P18
U 0< |
-10 T T T T T 1
0 4 8 12 16 20 24
Weeks since Randomization
FCM
No. of patients 303 284 280 268
Mean
distance (m) 274=6 2947 31216 313=7
Placebo
No. of patients 135 144 141 134
Mean
distance (m) 269=9 26910 27210 27710
Mean Study-Treatment
Effect 216 37«7 3528

Anker NEJM 2009



 Thiéu sat = Mét va yéeu co’

+ Diéu tri thieu sat c6 thé c6 anh hwéng
khac ngoai anh hwéng trén nong doé Hb




Két ludn & Hwéng di




