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MO DAU

Tén thuong than cap (TTTC) 1a bénh canh thuong gip va 1a yéu td nguy co
doc lap gay tang tir vong, kéo dai thoi gian nam vién ¢ nhitng bénh nhan ning diéu
tri tai khoa Hoi stc tich cuc (HSTC)Y®. Trong truong hop TTTC ning cb cac bién
chtng de doa tinh mang hoic khong dap tng véi diéu tri ndi khoa, diéu tri thay thé
than 1a phuong phap diéu tri thiét yéu cho nhiing bénh nhan nay®. Trong d6, k¥
thuat loc mau lién tuc (LMLT) thudng dugc vu tién hon cac k¥ thut loc mau ngit
quang, nhat 1a & nhimg bénh nhéan c6 rdi loan huyét dong, phi ndo hay can hd tro
chirc ning da co quan’?®,

Trong k¥ thuat LMLT, khi mau duoc rit ra khéi mach mau va dan qua hé
théng tuan hoan ngoai co thé, dong thac dong mau sé bi kich hoat tao ra cuc mau
dong, giy tic nghén qua loc va hé thong loc!®!t, Pidu nay s& lam gian doan qua
trinh loc, giam hiéu qua loc, giam do thanh thai c4c chit tan, gdy mat mau va ting
nhu cau truyén méau'?. Do d6, thudc khang déng déng vai trd rat quan trong trong
LMLT nhiam bao bao sy thong subt cua hé thong loc. Nhung dong thoi, day ciing 1a
mot nhuge diém cia LMLT boi vi sir dung thudc khang dong kéo dai dan dén gia
ting nguy co xdy ra cac bién ching lién quan thudc khang dong®®1%. Chinh vi vay,
nhiéu phuong phap khang dong da dugc nghién ctru va &p dung trong LMLT,

Trong cac phuong phép khiang dong cho LMLT, heparin la phuong phép
khang déng toan than duoc sir dung rong rai nhit vi sy quen thudc va viée theo ddi
cling nhu diéu chinh liéu twong d6i don gian'”18, Tuy nhién, khang déng heparin co
nhiéu bét loi do ti 18 bién ching cao, nhét 13 bién ching xuit huyét c6 thé de doa
tinh mang!®-22,

Phuong phap khang dong vung citrate (RCA) 1a phuong phap st dung phan
tir citrate gan két v6i ion canxi dé lam giam nong d6 ion canxi trong mau, ngan can
su hinh thanh cuc mau dong??4. Pay la k¥ thuat ma hiéu qua khang dong chi hién
dién trong hé théng tudn hoan ngoai co thé, khong c6 tac dung khang dong toan

than, do d6 phuong phap nay duoc goi 1a khang déng “ving” hay “cuc bo”%. Mot



s6 nghién ctru gan day cho thiy khang dong citrate gidp kéo dai doi séng qua loc,
giam thoi gian gian doan trong qué trinh loc mau, ting hiéu qua diéu tri hon so voi
khang dong heparin?®2%2’, Bén canh do, so v4i phuong phap khang dong toan than
nhu heparin, khang dong vung citrate con gilp giam nguy co chay mau, giam ti 1¢
giam tiéu cau do heparin (HIT)??82°, Mic khac, khang dong citrate ciing c6 mot sb
tac dung bat loi nhu rdi loan dién giai, rdi loan toan kiém va tich lily citrate3%-%2,

Theo hudng ddn KDIGO nam 2012 cua Hdi Than Hoc Thé Giéi (ISN),
citrate dugc khuyén céo 13 khang dong uu tién trong LMLT & bénh nhén khong c6
chdng chi dinh (khuyén cao 2B)%*%. Tuy nhién, Khuyén céo ndy dya trén mac do
bang chung thip va chua dugc Hiép hoi than hoc cua tit ca cac qudc gia trén thé
gidi dong thuan. Nhiéu tac gia dé nghi can thém nhiing nghién ctru tiép theo dé
cung cap nhiéu hon nhiing ching ¢t vé hiéu qua va an toan ciia khang dong citrate
trong LMLT33%,

Gan day, khang dong citrate duoc str dung véi ti 16 ngay cang ting trong
LMLT ¢ nhiéu quéc gia trén thé gigi®®®”. Tuy nhién, tai cac trung tam HSTC &
Thanh phé H6 Chi Minh noi riéng va ca nudc ndi chung, heparin van 1a khang dong
truyén thong dugc st dung rong rii nhat trong LMLT. Mic du mot s6 bénh vién da
bat dau trién khai sir dung khang dong citrate, nhung van con ¢d nhiing lo ngai vé
hiéu qua va an toan cta phuong phap khang dong nay®®. Chinh vi vay, chung toi
thuc hién dé tai “Nghién ctru hiéu qua va an toan ciia phwong phap khing dong
citrate trong loc mau lién tuc & bénh nhén ton thwong thin cép tai khoa Hoi

stre tich cue”, vdi CAC muc tiéu nhu sau:



MUC TIEU NGHIEN CUU

. Phan tich cac dic diém 1am sang, can lam sang va két qua diéu tri ctia bénh
nhan TTTC duoc LMLT tai khoa HSTC.

. S0 sanh hiéu qua d6i voi kéo dai doi séng qua loc cia khang dong citrate voi
khang dong heparin trong qua trinh LMLT.

. So sénh tinh an toan cua khang dong citrate vdi khang dong heparin trong
qua trinh LMLT.



CHUONG 1. TONG QUAN TAI LIEU

1.1. SU HINH THANH CUC MAU PONG VA VAI TRO CUA KHANG

PONG TRONG LMLT

1.1.1. Hoat hoa cac yéu té déng mau trong LMLT

Trong qué trinh diéu tri thay thé than, mau cta bénh nhan duogc 14y ra khoi
tinh mach va duoc dan qua hé théng tudn hoan ngoai co thé, sau do trd vé bénh
nhan. Su tiép xuc cua dong mau voi cac bé mat nhan tao cung voi sy hoat hoa tiéu
cau, bach cau 1am khoi phat cac con dudng dong mau huyét twong®.

Cuc méu dong hinh thanh trén bé mat nhéan tao xay ra chi yéu thong qua con
duong ndi sinh. Mtrc d§ dong thac dong mau dugc hoat hoa phu thudc vao luu
lugng dong mau va nong d6 ciia yéu to Xlla tai chd. Bén canh con duong ndi sinh,

t4%, Hon nita, khi

con duong dong mau ngoai sinh ciing dong thoi duge kich hoa
dong mau chay trong hé thdng day din s& tao nén mot dong mau xody voi luc xé
cao gy hoat hoa tryc tiép tiéu cau®’. Tiéu cau c6 thé gan két véi cac fibrinogen bam
dinh trén bé mit nhan tao thong qua thu thé GPIIb/Illa. Hoat héa truc tiép tiéu cau
va sy gan két v6i thu thé GPlIb/Illa dan dén sy két tap tiéu cau, phong thich cac
chat tir tiéu cau, hoat hoa con dudng dong mau va hinh thanh thrombin. Bén canh
do, trong qué trinh loc méau, cic t& bao bach cau va tiéu cau bi két cum cing
nhau*?*3, Khi cac bach cau hat bi dinh 1én bé mat nhan tao, ching s& phong thich
cac thanh phﬁn trong cac hat bao tuong. Cac bach cau hat va bach ciu don nhan
dong thoi biéu hién ra yéu tb mo, day ciing 1a mot yéu té manh gay khoi phat dong
thac dong mau®°.

Hon nira, nhitng bénh nhan nang vé co ban di co thé xuat hién tinh trang
ting déng do nhiém khudn huyét, ting d6 nhét mau hodc c6 hién dién cua khang thé
khang phospholipid. Vi du nhu trong nhiém khuan huyét giai doan sdm, su hoat hoa
hé théng déng mau dugc kich hoat boi cac cytokine tién viém giup ting cudng su

biéu hién ctia yéu t6 mo trén cac t€ bao don nhan va t€ bao ndi md da hoat hoa,



dong thoi didu hoa cac chat chéng dong méau ty nhién, tir 6 hinh thanh thrombin va

sau d6 hoat hoa tiéu cau va (rc ché tiéu soi huyét, hinh thanh cuc mau dong**,

Mang loc

Mang loc
Hinh 1.1. Co ché hoat héa d6ng mau boi hé thong LMLT
(Ngudn: Joannidis M, 20074

Ghi_chad: ADP, adenosine diphosphate; C, complement factor; GP,
glycoprotein; HMWK, high molecular weight kininogens; PAF, platelet activating
factor released by polymorphonuclear cells; plt., platelets; RBC, red blood cells;
TF, tissue factor expressed by adhering monocytes; TXA, thromboxane A2.

Nhu vay, su tac dong qua lai 14n nhau phtc tap giita cac yéu t6 déng mau
ctia bénh nhan va cac thanh phan cua hé thong loc s& giy hoat héa dong thac dong
mau va hinh thanh cuc mau déng. Qud trinh hoat héa dong thac dong mau khong
chi xay ra & mang loc ma céac thanh phan khéac ctia hé théng loc méu ciing c6 thé tao
cuc mau dong. Vi dy nhu catheter dit vao mach mau, hé thdng day dan mau, bong
khi trong hé thdng day dan...déu 1a cac yéu t6 sinh huyét khdi. Cac bong khi ton
dong trong dudng din mau c6 tinh sinh huyét khdi rat cao boi vi tai cac bong khi
dong mau di chuyén cham hon, tham chi c6 nhitng vi tri ddng méau ngimg chuyén

dong. Bé mat tiép xtc khi-mau va dong mau chay xody trong cic bong khi ciing la



cac yéu to thuc ddy dong mau. Cac yéu td khac ciing lam ting nguy co gdy tic
nghén hé thong loc mau nhu lwu lwong mau thap, mau c6 dic, truyén mau, truyén
tiéu cau hodc bénh nhan c6 bénh 1y ting dong'®. Ngoai cac co ché chinh trén, su
khoi phat dong mau trong hé théng loc méau ngoai co thé con co nhiéu phan tng
tuong hop sinh hoc phirc tap hon va chua dugc hiéu day du. Sy hoat héa thrombin
da dugc quan sat thiy ngay ca khi khong co sy hoat hoa toan than cua cac yéu t6

trén.

Hinh 1.2. Tac qua loc LMLT
1.1.2. Vi tri hinh thanh cuc mau déng trong LMLT

Tac hé théng loc 1a nguyén nhan thudng giap nhit giy gian doan qué trinh
LMLT®2. Cuc mau dong dugc hinh thanh trong cac soi rdng ctia qua loc s& giy téic
nghén 16 loc, giam dién tich loc, suy chirc ning mang loc. Cac cuc mau dong nay cé
thé hinh thanh mot cich nhanh chéng hodc tién trién dan va gy tic nghén dong
mau, tang cac ap luc loc nhu ap luc trude qua loc, ap luc xuyén mang hay chénh ap
trude va sau qua loc*. Trén 1am sang, vi tri cuc mau dong thuong duoc thay nhiéu

nhat la ¢ dau ra ctia qua loc.
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Hinh 1.3. Tac nghén cac soi loc cua qua loc LMLT

Cuc mau dong con c6 thé tao thanh tai biu by khi giy can trd dong méu tra

vé bénh nhan. Piéu nay gay tang cac ap luc sau qua loc va ap lyc dudng tinh mach

vé bénh nhan, 1am ting ap luc xuyén mang thir phat*®.

Céc ddu hiéu dong qua loc trén 1am sang bao gdm quan sat thiy cuc mau dong
16n gay tic qua loc; ap luc trude qua loc > 250 mmHg, ap luc xuyén mang loc >

300 mmHg; may loc mau bao dong dong qua loc bi déng va bom mau khong thé

tiép tuc hoat dong vi dong méu bi tac ngh&n?"*6,

Mau vao

.

khong khi

i Cuc mén déng & bé mat
trén cua ban bay khi

<+ Cuc mau dong

—>

Cuc man dong:
mét cit ngang

Hinh 1.4. Pong bau bay khi trong LMLT

(Ngudn: Baldwin 1. 200744




1.1.3. Vai tro cia khang dong trong LMLT

Viéc hinh thanh cuc mau dong trong hé thong loc gay ra nhiéu hiau qua nhu

gidm doi song qua loc, giam hiéu qua diéu tri, dong thoi ting s6 lugng mau mat,

tang khoi lugng cong viéc cho nhan vién y t€ va tdng chi phi diéu tri. Do do, viéc su

dung thudc khang déng dé dam bao doi séng qua loc va duy tri hé thong loc mau

thong sudt trong qué trinh LMLT 13 mot trong nhitng vin d& dugc quan tAm hang

dau trong thyc hanh 1am sang'*"#8, Tuy nhién, khdng dong ciing tré thanh mot

nhuge diém caa LMLT bdi vi viéc sir dung khang dong kéo dai ¢6 thé 1am gia tang

cac bién chung lién quan khang dong nhu chay mau, réi loan dong mau, roi loan

chirc nang ti€u cau, giam ti€u cau do heparin hay cac roi loan dién gidi kiém toan.

Vi vaywj, béac si 1am sang nén can nhéc va lya chon phwong phap khang dong phu

hop sao cho dat dugc hi€u qua mong muon va giam thiéu cac bién chung co6 thé gap

phai°,

Béng 1.1. Muc ti€éu khang dong trong LMLT

Duy tri tinh thong suot ciia hé

thong loc

Phong ngira tac nghén hé thong loc va mang loc

Duy tri hi€u qua loai bo nudc va céc chat tan

Cung cap mdt bé mit tro véi
sw twong tac gilta mau va

mang loc

Giam thiéu su kich hoat bo thé va dong thac
cytokine

Giam hoat hoa té bao

Ut ché sy tai phan cuc do néng do

Tao thuan loi cho su van chuyén cac phan ti tich

dién qua mang

Tranh cac bién chirng khing

dong toan than

Chay mau

Roi loan dong mau

Réi loan chtre ning tiéu cau
Giam tiéu cau do heparin (HIT)

R6i loan dién giai, ki€ém toan




1.2. CAC PHUONG PHAP KHANG PONG TRONG LMLT

Nhiéu phuwong phap khang dong sir dung trong LMLT da duoc nghién ctru va sir
dung trong LMLT bao gom:

- Khang dong toan than voi heparin khong phan doan (UFH)

- Heparin trong luong phén tir thip (LMWH)

- Heparin vung cung voi trung hoa bing protamine sulfate

- Ut ché truc tiép thrombin (hirudin, argatroban...)

- Ut ché két tap tiéu cau (prostacyclin, nafamostat)

- Uc ché yéu td Xa

- Khéng dong vung citrate (RCA)

1.2.1. Heparin khong phan doan (UFH)

1.2.1.1. Co ché tac dung ciia chdng ddng heparin

Chuéi

Pentassacharide < I_ Yéu t6 Xa

—

Heparin
khong phan
doan

Antithrombin

 —

\

—Thrombin

Hinh 1.5. Co ché va vi tri tic dong cua cac khang dong heparin
(Ngudn: Weitz J.1. 19974%)
Heparin khong phin doan (UFH) tc ché yéu t6 IIa va Xa thong qua ting
cuong hoat dong cua antithrombin III 1én 1000 1an. Phan tir cia UFH c6 kich thudc
dao dong tir 5000 dén 30.000 Da. Nhitng phén tir heparin 16n c6 hoat tinh khang

yéu t6 Ila 13 chu yéu, trong khi d6 nhimg doan heparin nho chi yéu tc ché yéu t6
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Xa. Nhitng doan 16n dugc dao thai nhanh hon nhitng doan nho. Do do, khi aPTT
binh thuong, hiéu qua khang dong van c6 thé xay ra nho wc ché yéu té Xa do cac
doan nho dugc dao thai chdm. Thoi gian ban huy trong huyét twong cua UFH 1a
khoang 90 phiit nhung c6 thé kéo dai 1én dén 3 gid trong truong hop suy than®.
1.2.1.2. Chéng déng heparin trong LMLT

Heparin khong phan doan (UFH) dugc stir dung rong rai trong LMLT. Nhitng
vu diém cua UFH 14 chi phi thap, thoi gian ban huy ngin va c6 thé hoa giai duoc
v6i protamine®2. Nhuogc diém bao gdm dugc dong hoc khong du doan duge khién
lidu dung rat thay d6i, khang heparin do néng d6 antithrombin thip, nguy co giam
tiéu cau do heparin (HIT) va ting nguy co chay méau. Bét loi chinh ctia heparin 1a
hoat tinh khang dong toan than bén canh viéc khang dong cho hé théng loc mau va
1am ting nguy co chay mau & bénh nhan. Tan suat chay mau duoc bao cdo dao dong
tir 10% dén 50% va lién quan dén mirc do kéo dai thoi gian hoat hoa thromboplastin
ting phan (aPTT). Vi vay, heparin chdng chi dinh ¢ nhiing bénh nhan dang chay
mau hodc c6 nguy co chdy mau cao do mdi phiu thuat, chan thuong hoic rdi loan
d6ng mau. Heparin ciing chéng chi dinh & nhimg bénh nhin giam tiéu cau do
heparin.

Mic du hién c6 rat nhiéu phac d6 khang dong heparin toan than cho LMLT,
nhung khong c6 phac d6 nao dugc ching minh 13 ti wu nhat. Thong thudng
heparin dugc truyén vao duong dong mach ciia hé théng loc mau véi lidu bolus ban
dau 5-15 IU/kg sau d6 duy tri lién tuc 5-10 IU/kg/gid. Cac phac do tiéu biéu dit
muc tiéu aPTT trong hé thong tuan hoan ngoai co thé trong khoang 1,2 dén 1,5 lan
gia tri binh thuong hoac 45-60s hoac hoat d6 anti-Xa trong khoang 0,3-0,6 1U/ml.
Phan 16n cac phac d6 theo di aPTT hoic anti-Xa mdi 6 gid sau khi bat dau loc mau
hoic thay d6i liéu khang dong, va mdi 12 gio sau d6 néu khong thay doi liéu.

Thoi gian hoat héa timg phan thromboplastin (aPPT) thuong dugc sir dung dé
theo doi tdc dung khang dong cia UFH. Tuy nhién viéc nay rat phuc tap, dac biét &
bénh nhan HSTC vi mot s 1y do sau: tinh trang dé khang heparin c6 thé lién quan

dén ndng d6 antithrombin thdp; UFH gan két khong ddc hiéu v6i nhiéu thube va
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protein; cac phan tir UHF 16n c6 tac dung khang yéu t6 IIa bi thai trir nhanh hon céc
phan tir nho (e ché Xa) cho nén gay tac dung trc ché Xa kéo dai, trong khi aPTT
nhay cam d6i vé6i tac dung trc ché Ila hon tac dung @c ché Xa, do d6 aPPT c6 thé
binh thuong trong khi tac dung rc ché Xa van con, viéc tang liéu UFH trong trudng

hop nay dé kéo dai aPPT c6 thé lam ting nguy co chay méau®.

Heparin
e S
aPTT bénh nhan aPTT ha th&ng

—

Bnriang déng mach ﬁ
H

Bolus: 10-30 UL'kg

Truveén lién tuc: 3 - 10 Ulkgz/gic _ Dvich thai
Muec tiéu aPTTL: 43 - 60 gidy (1.2- 1.5 1an
binh thiréng)

h—-—-‘
Dich thim tich

Brwrang tinh mach

So d6 1.1. Khang dong heparin khong phan doan (UFH) trong LMLT
(Nguon: Legrand M. 2021%)

Nhiéu nghién ciru cho thay ti 1¢ bién ching lién quan dén khang dong heparin
1a tir 5 — 30%°. Nhitng bién chting thuong gip bao gom ting nguy co chay mau, dé
khang heparin, giam tiéu cau do heparin (HIT)'. Tan suat xay ra bién c6 xuat huyét
dugc bao cao thay ddi tir 10 — 50%, va tir vong gdy ra boi tinh trang xuat huyét ning
lén dén 15%?°. Ngoai ra, mot sd bién chimg it gip hon bao gém ting phan ung
viém, tdng triglyceride mau, tang kali mau, lodng xuong, gidm vitamin D, cuong
can giap thir phat, di ing véi heparin®°2,

Tan suét cua giam tiéu cau do heparin (Heparin-induced thrombocytopenia —

HIT) dao dong tir 0,1 — 5,0% & bénh nhan st dung heparin, véi khoang 25 — 50%
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trong s6 d6 giam tiéu cdu do heparin kém huyét khdi (Heparin induced
thrombocytopenia and thrombosis - HITT)>. Nguy co hinh thanh HIT khéic nhau
dang ké tuy thudc vao cac dic diém cua bénh nhan va heparin sir dung. Cac yéu t6
lién quan manh gém: 1) thoi gian didu tri bang heparin; 2) loai va lidu luong
heparin; 3) chi dinh diéu tri; 4) gi6i tinh. Tiép xuc kéo dai voi heparin (> 5 ngdy) da
dugc ching minh 1 yéu t6 nguy co thudng gy giam tiéu cau va hinh thanh HIT®.
Heparin khong phan doan (UFH) c6 nguy co cao gip 10 1an so v&i heparin trong
lugng phan tir thip (LMWH), trong khi fondaparinux hiém khi lién quan voi HIT va
chi duoc bao cdo trong mot sd it trudng hop. Ngoai ra, ngudn gdc cta heparin ciing
1a yéu t6 lién quan, trong d6, UFH tir bo ¢6 nguy co cao hon UFH tir heo®. Liéu
khang déng diéu tri thudng giy giam tiéu cau nhiéu hon; tuy nhién trong HIT, thim
chi tiép xuc véi lugng rat nho heparin c6 thé ddn dén hinh thanh cac khang thé HIT.
Lién quan dén chi dinh st dung heparin, bénh nhan phiu thuat (dic biét 1a phiu
thuat tim va chinh hinh) hodc chan thuong (1 — 5%) c6 nguy co mac HIT cao hon
nhiéu so v4i bénh nhan noi khoa hoidc hdi sttc (<1%)5%°. Bén canh d6, bénh nhén nit
¢6 nguy co mac bénh HIT cao gip ddi so véi nam gidi, ¢ 1& do dap tng mién dich
manh hon®*,
1.2.2.  Heparin trong lrgng phan tir thap (LMWH)

Heparin trong luong phén tir thap (LMWH) tic ché yéu to Xa va ¢ hoat tinh
{rc ché Xa/lla 16n hon UFH nho trong luong phan tor nho hon. Dugc dong hoc cua
LMWH d& du doan hon véi dép ung khang dong 6n dinh hon so véi UFH. Hoat
tinh khang dong dugc theo doi bang nong do anti-Xa véi muyc tiéu trong khoang
0,25-0,35 IU/ml. Thong thudng, ndng do anti-Xa duoc theo ddi mdi 6 dén 12 gio.

Trong LMLT, LMWH ciing duoc str dung véi liéu tai 0,15 mg/kg va duy tri
truyén tinh mach 0,05 mg/kg/gio. Tuong tu UFH, nhuoc diém cia LMWH bao gém
bién ching chay méu cao, hoat tinh khang déng kéo dai & bénh nhan suy than, dap
g hoéa giai voi protamine kém hon UFH do hoat tinh &rc ché Xa manh hon, can ¢

thiét bi dic biét dé theo ddi ndng d6 anti-Xa va chi phi cao hon UFH. Ciing giéng
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nhu UFH, LMWH chdng chi dinh ¢ nhitng bénh nhin nguy co chdy mau cao do tac
dong khang dong toan than va HIT,
Chudi
Heparin Pentassacharide
trong lwong

phan tw tha \|~ Yéu t6 Xa

Antithrombin

Hinh 1.6. Co ché va vi tri tac dong cia LMWH
(Ngudn: Weitz J.I. 1997%)

Céc nghién ctru so sanh LMWH véi UFH va khong tim thay loi ich khac biét
vé doi sébng qua loc. Cac phan tich gop chimg minh viéc sit dung LMWH c6 lién
quan dén tang nguy co chay mau ¢ nhitng bénh nhan c6 d6 thanh thai creatinin duéi
30 mL/pht, vi vay khuyén céo nén sir dung UFH hoic giam 50% liéu LMWH cho
nhimg trudng hop nay. Va cho dén nay, cac bang chung ciing khong tng hd cho
viéc st dung LMWH so véi UFH & bénh nhan ning c¢6 TTTC®.

1.2.3. Khang dong vung heparin-protamine

Khang dong ving heparin-protamine duoc st dung trong tuan hoan ngoai co
thé bang cach truyén UFH vao duong dong mach cia hé théng LMLT (dudng iy
mau ra) va sau do truyén protamine & duong tinh mach (dudng tra mau vé). Nhu
vdy, hiéu qua khang dong chi xay ra trong hé thong loc va protamine dugc truyén
sau mang dé gin voi UFH d3 duoc truyén trude mang. Ti s6 ban dau giira heparin
truéc mang (theo don vi) va protamine sau mang (theo mg) duoc khuyén cao 1a
100/1, sau d6 diéu chinh theo aPTT.

Trong thyc hanh 1am sang, UFH duoc truyén trudc mang véi toc do 1000 —
1500 don vi/gio va dugc trung hoa boi protamine sau mang véi toc do 10 — 12

mg/gid. Khi lya chon phuong phap ndy, can tién hanh theo ddi aPTT cua ca hé
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théng loc mau va bénh nhan sau khi bit dau 4-15 phut va mdi 2-8 gid sau d6. Muc
tiéu aPTT trong hé thong loc mau khoang gip 2 1an binh thuong va aPTT trong mau
bénh nhan trong gii han binh thuong Can chi ¥ rang sir dung heparin ving van c6

thé gay giam tiéu cau do heparin va ciing chéng chi dinh & bénh nhan HIT.

Heparin
o
aPTT bénh nhan aPTT hé théng

—p-

Puing ding mach

100 u Heparin = 1 mg Protamine
UFH 1000-1500 U/hr Dich thai

Protamine 10-12 mg/hr
E‘ EI Wumm H
e
I Dich thim tich
sl | Proaming

So dd 1.2. Khang dong ving heparin-protamin trong LMLT
(Nguon: Legrand M. 2021%)

Phtic hop heparin-protamine dugc hap thy boi hé thong vong noéi mo va sau
d6 giai phong vao tudn hoan. Lugng protamine can thiét dé dat aPTT muc tiéu c6
thé dao dong rat 16n do thoi gian ban hily ciia heparin va protamine khac nhau dang
ké, vi vay kha kho khin dé tinh toan liéu protamine chinh xéac. Ngoai ra, protamine
con c6 thé gay tut huyét ap, phan ung phan vé, ting ap phdi, suy tim phai va réi
loan dong mau.

Do do, khang dong vung heparin-protamine 1a mot can thi¢p phuc tap véi

nguy co cao cd tdc dung ngoai y. Phuong phap nay khong vuot trdi so voi cac



15

phuong phap khang dong mau khac, do d6 khéng dugce khuyén khich sir dung trong
thuc hanh 1am sang??,
1.2.4. CA&c chat ic ché tryc tiép thrombin (DTI)

Thudc e ché truc tiép thrombin co hoat tinh khang dong nho lién két truc
tiép véi thrombin, do d6 khac voi heparin, DTI khong cin ddéng yéu t6 nhu
antithrombin dé phat huy tac dung. DTI c6 thé Gc ché ca thrombin hoa tan va
thrombin gin véi fibrin. Mot s6 uu diém khac cua DTI 1a tac dung chéng dong mau
ciia DTI dé& dy doan hon so voi heparin vi chiing khong lién két véi cac protein
huyét trong khac. Bén canh d6, chung c6 tac dung chdng két tap tiéu cau va khong
gay giam tiéu cdu qua trung gian mién dich. Do d6, cac khang déng DTI thuong
dugc dung dé thay thé cho heparin & nhitng bénh nhan giam tiéu cau do heparin
(HIT).

Argatroban 1a khang dong duoc uwu tién & nhiing bénh nhan HIT. Véi
argatroban, khuyén cdo liéu bolus 1a 100 mcg/kg sau d6 truyén lién tuc lidu khoi
dau 1a 1 meg/kg/phit va diéu chinh theo aPTT. Néu bénh nhan c6 bénh 1y gan ning,
giam liéu argatroban con 0,5 mcg/kg/phut. Bivalirudin c6 thé dugc dung thay thé
argatroban ¢ nhitng bénh nhan vira suy gan vira suy than. Pay 1a thudc c6 thoi gian
ban hiy ngan hon, gin két c6 kha nang hdi phuc v6i thrombin va ¢ cac co ché dao
thai ngoai gan va than. Theo cac hudng dan, liéu khoi dau bivalirudin 13 2 mg/gio
va diéu chinh dé duy tri aPTT trudc mang trong khoang 1,5-2.5 1an aPTT nén cia
bénh nhan. Tan suat theo ddi aPTT khi ding cac chét &rc ché thrombin trong LMLT
rat thay d6i va khong c6 khuyén cdo cu thé. Cac huéng dan dé xuat theo ddi aPTT
mbi 2-4 gio cho dén khi aPTT nam trong ngudng muc tiéu it nhat 2 1an do, sau do
c6 thé theo di mdi 12 gio.

1.2.5. Khang dong vung citrate (RCA)
1.25.1. Nguyén ly cia khang dong citrate trong LMLT

Citrate 12 mudi anion cta acid citric, ¢ tac dung gan két véi canxi ion hoa
tao thanh phuc hop citrate-canxi, 1am giam ndng do ion canxi trong mau. Canxi ion

hoa (iCa) 1a dong yéu td quan trong cta nhiéu giai doan trong qua trinh hoat hoa
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dong thac déng mau, do d6 khi iCa dat ndng d6 du thap s& ngin can qua trinh dong
mau dién ra. Bén canh do, citrate con co tac dung tc ché hoat hoa va két tap tiéu

cau ciing nhu bach cau, gop phan ting thoi gian str dung cia mang loc?.

O OH O

@O O@
0~ o _ ®

® Ca

Hinh 1.7. Phirc hop citrate-canxi
(Nguon: Schneider A.G. 2017%?)

Citrate duoc truyén vao doan dau cta hé thng LMLT (gan catheter ldy mau
ra nhét co thé) va dugc diéu chinh dé duy tri nong do citrate muc tiéu trong méau 3-4
mmol/L, twong g v&i ndng d6 iCa trong khoang 0,25-0,4 mmol/L. Nong d6 iCa
dugc ding nhu mot chi sé phan anh noéng do citrate trong mau vi nong do citrate
trong mau thuong khong do dac duoc. Toc do mau cang cao thi toe do truyén citrate
cang cao dé duy tri néng do citrate va nong do iCa trong mau nam trong khoang
muc tiéu. Qua trinh tao cuc mau dong bi trc ché nhd ndng do iCa trong khoang diéu
tri hep tir 0,25-0,4 mmol/L. Nong d6 iCa thip hon nita khong 1am ting thém hiéu
qua khang déng nhung can lidu citrate cao hon va 1am ting tong lugng citrate dua
vao bénh nhan, do dé bénh nhan gia tdng nguy co c6 nhiing tdc dung ngoai y gay ra
bdi citrate.

Phtic hop citrate-canxi trong hé théng loc mau phan 16n s& duogc thai ra dich
thai (40-60%) 1am giam téng lwong canxi cta bénh nhan, vi vy dung dich canxi
chloride hodc canxi gluconate can duoc truyén cho bénh nhan dé bu lai lugng canxi
bi mat. Phan phtrc hop citrate-canxi con lai trong hé thdng loc theo mau tré lai tudn
hoan bénh nhan va sé€ dugc chuyén hoa boi gan, than va co xuong. Nhu vay, lugng
citrate can dugc co thé chuyén hoa bing tong luong citrate truyén vao hé thong

LMLT trir cho luong citrate mat qua dich thai.
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Carrd ion hoa (mmol'L)
Hinh 1.8. Mdi lién quan giita ndng do canxi ion hda va thoi gian dong mau
(Ngudn: Legrand M. 2021%°)

Citrate duoc chuyén hoa qua con dudng hiéu khi cta chu trinh Krebs (chu
trinh acid tricarboxylic) & gan, co xuong va vo than tao ra bicarbonate va giai phong
ion canxi trong phitc bo canxi-citrate vao tuan hoan. Vi vy néu kha nang chuyén
hoa citrate bi suy giam nhu ¢ bénh nhan suy gan nang hay giam tudi mau gan do
tinh trang soc ning s& gdy ra tich lily citrate va dan dén giam canxi cung véi toan
chuyén ha®’. Bén canh do, ciitrate cling dong vai trd nhu mot ngudn cung cap nang
luong do khi chuyén héa boi chu trinh Krebs s& tao ra 0,59 kcal/mmol. Cac phac do
RCA kinh dién thuong dua mot lugng citrate 11-20 mmol/gid vao bénh nhan, tao ra
murc ndng luong 150-280 kcal/24 gio. Dung dich A citrate dextrose chira thém 2,5%
dextrose va cung cap thém 0,73 kcal/mmol tir chuyén hoa dextrose. Do d6 tong
ning luong cung cip c6 thé hon 500 kcal/ngay>e.

lon magié boi vi dong dién tich véi ion canxi cho nén ciing bi gin két bai
citrate va ciing bi thai trir trong qua trinh loc mau. Tuy nhién magié dugc bu mot
phan trong dich thdm tach hodc dich thay thé, do d6 viéc bu magié tuy thudc vao thé
tich trao d6i va ndng d6 magié trong dich loc va viéc theo ddi nong d6 ion magié

mau 1 can thiét trong qua trinh LMLT véi khang dong citrate.
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Dich tham
tach

Citrate - Ca

C¥*<0,35 mmol/

Citrate - Ca

So d6 1.3. Nguyén Iy khang dong citrate trong LMLT
(Ngudn: Schneider AG. 20173?)

Mady phan tich khi mau dong mach thuong duoc s dung dé theo doi néng do
iCa trong qué trinh LMLT voi khang dong citrate. Tuy nhién, ndng do iCa do bai
c4c may phan tich khi mau dong mach hién nay khong phai chinh xéc tuyét doi. Vi
vay, cac phac d6 khang dong citrate nén duoc didu chinh theo loai may khi mau
duoc dung dé theo ddi iCa & ting trung tim. Khong nén ding céac loai may khi mau
khac nhau dé theo ddi iCa vi c6 thé c6 su bién thién 16n vé két qua giita cac may.

1.2.5.2. Chi dinh khang dong citrate

Khang dong ving citrate dem lai hiéu qua chdng déng mau trong hé thong
loc ma khong lam ting nguy co chay mau toan than. Chinh vi vay, RCA duoc
khuyén céo 14 chién lugc chéng dong wu tién Iya chon trong LMLT néug bénh nhan

khong c6 chdng chi dinh véi citrate®®. RCA di duoc sir dung ngay cang nhiéu & cac
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trung tdm Hbi st tich cuc 16n trén thé gii véi hiéu qua cao va ti 1¢ bién ching rat
thap®. Trong nhiéu thir nghiém ngiu nhién c¢6 d6i chimg va nhiéu phéan tich gop,
RCA da dugc chirng minh 1a lam tang thoi gian st dung cia bd loc va gidm ti 1¢
bién chtng, gian doan diéu trj va chi phi so v6i heparin?326L,

1.2.5.3.  Chéng chi dinh
Mic du khong c6 chdng chi dinh tuyét dbi véi khang dong citrate, trong mot

6062 Vi chuyén hoa

s6 trudong hop can theo ddi sat hon do ¢6 nguy co tich lily citrate
chinh cua citrate qua chu trinh Krebs xay ra chi yéu & té bao gan, nhitng bénh nhan
suy gan 12 nhém nguy co cao bj tich lily citrate. Tuy nhién, mot sd nghién cru quan
sat cho thdy khang dong citrate van dung nap tot va an toan & bénh nhan xo gan.
Nong do bilirubin va diém MELD c6 kha ning tién doan kém bién chimg nay.
Nguy co tich lily citrate cao nhat xay ra & nhitng bénh nhan c6 rdi loan chirc ning té
bao v6i bang chung 1a ting lactate mau. Trong mot nghién ciu quan sat don trung
tam, ndng d6 lactate huyét thanh nén (khi bit dau khang dong citrate) khong lién
quan véi tich Iily citrate. Tuy nhién, nong do lactate méau tang trong qua trinh
LMLT gitp phat hién nhitng bénh nhan c¢é nguy co tich Iiy citrate. Néu néng do
lactate mau ting theo thoi gian can ngay lap tic danh gia lai loi ich-nguy co cia
citrate trén nhiing bénh nhan nay. Can dic biét cha v han ché luong citrate duogc
truyén (théng qua giéi han tbc d6 mau va néng do citrate). Nguy co tich lily citrate
can duoc theo ddi sat béng cach xét nghi¢m khi mau dong mach va canxi ion hoa
mbi 2 gid trong vong 12-24 gid va mdi 4 gid sau d6 néu bénh nhan 6n dinh, khong
c¢6 cac dau hiéu tich lily citrate.

Khuyén cdo ciia KDIGO va cac khuyén cdo sau d6 cua mot sé quoc gia déu
lwu y nén tranh str dung citrate cho cac ddi tugng co nguy co cao tich Iy citrate nhur
suy gan ning va séc nang kém giam tudi mau co quan voi nong do lactate méau cao
va do thanh thai lactate mau kém®?.

1.2.5.4. Cac phac @6 khang dong citrate
C6 rat nhiéu phac dd khang dong citrate trong LMLT d3 duoc cong b.
Khang dong citrate c6 thé dugc ding cho moi phuong thitc LMLT theo co ché d6i
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lru varhodc khuéch tan. Citrate c6 thé dung véi ti s6 ¢d dinh giira lvu lugng mau va
luu luong citrate hodc chinh liéu dua trén néng do iCa. Gan day, nhiéu may LMLT
d3 tich hop phdn mém diéu chinh khang dong tu dong dua trén muyc tiéu ndéng do

citrate mong muon va nong do canxi do dac, cho phép sir dung RCA an toan va dé

dang hon.
i —— ® ©)
Ly Citrate
Citrate (b‘umnfmmg) (ding Citrate
(wu truomg) truong) (wu truong)
— |
R 2 iCa h¢ thong

iCa bénh nhan ' . iCa hé thong iCa bénh nhan iCa h¢ thong iCa bénh nhin

=
H '
< —
Dich thai

Dich thai

¥ | =

| .
tich

—

Duomg dgng mach

. ﬁ

Dich thai

Dich thay thé

Duong tinh mach (bit sau ming)

So dd 1.4. Cac phac do khang dong citrate trong LMLT
(Nguon: Legrand M. 2021%°)

Ghi chd: Phac d6 khang dong citrate cho siéu loc méu tinh mach-tinh mach
lién tuc (CVVH) véi dung dich citrate uu truong (hinh A) va dang truong (hinh B),
phac d6 khang dong citrate cho tham tach mau tinh mach-tinh mach lién tuc
(CVVHD) véi dung dich citrate vu truong (hinh C).

Cac dung dich trong phac dd6 RCA c¢6 thé dugc chia thanh nhém wu truong
c6 ndng d6 natri cao hodc nhom dang truong ¢6 nong do natri gan sinh 1y. Cac dung
dich citrate c6 thé dugc dung nhu mét thi dich v&i dudng truyén riéng hodc nhu tai
dich thay thé trude mang. Céc loai dich citrate vu truong hién c6 (vi du nhu
trisodium citrate 4% va ACD-A 2%) duoc ¢ dic va chira nong d6 natri cao hon
nong do natri huyét twong rat nhiéu (408 mmol/L va 224 mmol/L). Ching dugc
truyén vao hé thong LMLT théng qua mot bom citrate riéng (bom truéc mau), cho
phép diéu chinh riéng tdc d6 truyén citrate twong ung véi tbe do mau dé duy tri
ndng do citrate muc tiéu trong hé thong. Dung dich citrate dwoc sir dung nhu cac tdi
dich thay thé hodc dich thAm tach trong LMLT thuong co néng do natri 1a 140

mmol/L va ndng do bicarbonate cao (32-35 mmol/L) dé bu trir v6i tinh trang toan
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chuyén hoa do suy than. Tuy nhién, khi khang d6ng bang dung dich citrate wu
trwong, cac dich thay thé hay dich tham tach can c6 ndng do bicarbonate thap dé bu
trir voi kha ning dém cia citrate va nong do natri thap dé bu trir véi luong natri
trong dich citrate. Nguoc lai, cac dung dich citrate dang truong dugc pha lodng va
duge dung dé vira 12 khang dong vira bu dich trudéc mang trong cic phuong thirc
LMLT theo co ché déi luu. Loai dich nay chira ndng do natri trong khoang 136-140
mmol/L. Céc loai dich loc tiéu chudn c6 mit trén thi truong cé thé duge dung 1am
dich thay thé bu sau mang va/hodc dich tham tach ma khong lam thay d6i nong do
natri mau.

Mot phac d¢6 RCA thich hop nén bao gom luu d6 day du ting budc diéu
chinh tdc d6 cac thanh t6 khac nhau (nhu lugng citrate truyén, tdc do siéu loc, tde
d6 dich tham tach) dé ngan ngura hoac diéu chinh céc rdi loan toan kiém. Phac do
cling nén xem xét dén cac diéu chinh can thiét vé nong do natri va bicarbonate trong
cac dich lgc. Lugng hé dém (gém lidu citrate va néng do bicarbonate cua cac dich
loc) qua thap c6 thé giy cung cap bicarbonate thiéu hut va bu trir khong da véi toan
chuyén hoa, con néu du thira c¢6 thé dan dén diéu chinh qua muc va kiém chuyén
héa. Hau hét cac phac dd6 RCA déu theo ddi ion do, bao gdm nong do iCa trong hé
thdng loc mau va trong mau bénh nhan mdi 6 dén 8 giv. Nong do canxi toan phan

huyét thanh duoc theo ddi it nhat mot 1an mdi ngay.



22

DUNG DICH

CITRATE

DICH LOC KHONG €O CALCIUM VA/HOAC
DICH THAY THE SAU MANG CO/KHONG cO

Lwru lwvgrng citrate (mi/gidy)
phu thudc vao Qb, ndng db citrate
va liéu citrate

CALCIUM

Citrate gin két véi Ca?*

Cong ldy mau dé
lam [Ca?] giam dé&n

do [Ca?'] toan

thé gf
Puéng i

dong mach

nong dd muc tiéu

Z,

Liru lwrgng mau (Qb) 100-200 mi/phit

ANION CITRATE VA PHU'C HOP CALCIUM-
CITRATE BI MAT 1 PHAN TRONG DICH THAI
(40-60% tuy thudc vao litu CRRT)

N

NONG DO CITRATE
(3 mmol/l)

Céng lay mau dé do
[Ca?] sau mang,
chinh ligu citrate

CVVH
hodc

CVVHDF
CaCl, hodc

Ca-glucosenate
(d& bl lai calcium mat)

Puén
= e

tinh mach

LU'ONG CTRATE CHUYEN

CWVH HOA BANG LU'ONG ANION
hodc CITRATE VA PHU'C HOP
CVVHDF CALCIUM—CITRTE VE MAU
BENH NHAN
RCA muc tiéu:

Nbngdo6 Calcium toanthé 1,1—1,25 mmol/|
Nong do calcium sau mang < 0.30-0.50 mmol/I

So dd 1.5. Cac thong sb cai dat hé théng LMLT véi khang dong citrate
(Ngudn: Morabito S. 2014%%)

1.2.5.5. Bién chirng citrate

Nhiéu nghién ciru bao cdo ti 1¢ bién chimg xuat huyét khi sir dung khang

dong citrate rat thip, dudi 5%. Cac bién chimg vé chuyén héa ciing it gip va co thé

diéu chinh dé dang'®%4. Bién chung tich liiy citrate duoc ghi nhan xay ra & bénh

nhan suy gan niang, v4i ti 1& thay d6i tir 0 dén 12%?28. Tuy nhién, mot s nghién ciru

gan day cho thy c6 thé sir dung citrate an toan & nhitng bénh nhan rdi loan chic

nang gan phan nhiéu mirc d theo Model of End-stage Liver Disease (MELD) score

va thdm chi & bénh nhan sau ghép gan®-%,

a) Kiém chuyén héa

Ca anion citrate va trisodium citrate déu c6 trong lwong phén tir thip (lan

luot 13 191 va 298 Da) va c6 d6 thanh thai theo ddi luu/khuéch tan cao. Vi vy, mot
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ti 1¢ 16n anion citrate va phirc hop citrate-canxi (40%-60%) dugc loai bo nho hé
thdng tudn hoan ngoai co thé v4i phan con lai di vao mau bénh nhan dé chuyén hoa.
Chuyén hoéa cua citrate chu yéu dién ra trong chu trinh Krebs trong gan, than va co
xuong. Chuyén hoéa 1 mol citrate trong chu trinh Krebs tao ra 3 mol bicarbonate.
Kiém chuyén hoa c6 thé xay ra do ting lugng citrate truyén vao bénh nhén va c6 thé
du phong bang cach han ché toc d6 méau (<150 ml/phit) va giam ndng do citrate
trong hé thong loc mau, qua d6 lam giam lugng citrate truyén vao bénh nhan. Ciing
c¢6 thé dy phong kiém chuyén hoa bang cach giam nong do hé dém trong dich thay

thé hodc dich thAm tach nham bu trir véi lugng citrate truyén vao bénh nhan.

& ﬂ B C
(A) ® . ©
+ - + _
CI- cl‘
S cr o
L Na* a . Nar
E HCO.- _ HCO;-
i HCO, Albumin-
Albumin Albumin: Anions”
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Hinh 1.9. Céc rdi loan toan kiém c6 thé gay ra boi truyén citrate wu truong
(Nguon: Legrand M. 2021%)

Ngoai ra, chuyén hoa cta trisodium citrate uu trwong giai phong natri vao
tuan hoan, qua d6 1am tang do sai biét ion manh do ting nong do6 natri huyét twong
va dan dén kiém chuyén hoéa theo md hinh r6i loan toan kiém Stewart. Vi vay,
trisodium citrate vu treong 1am ting nguy co kiém chuyén héa do lugng 16n natri
dua vao bénh nhan cung vdi citrate. Piéu nay c6 thé du phong (hodc diéu chinh)
bang cach giam luong trisodium citrate truyén vao bénh nhan (hay han ché téc do

mau va nong do citrate trong hé théng loc mau) va han ché nong do natri trong dich
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thay thé hodc dich tham tach. Can tinh dén cac ngudn citrate khac nhu truyén ché
pham méu dé han ché nguy co bién ching chuyén hoa do khang dong citrate.

Theo md hinh cua Stewart, truyén dung dich citrate vu truong ma ndng do
natri khong dugc diéu chinh boi dich thay thé hodc tham tach sé giy ra ting nong
d6 natri mau va ting su khac biét ion manh dan dén tang lugng bicarbonate va kiém
hoa. Nguoc lai, khi co tinh trang tich Iy citrate s€ tao ra luong 16n acid va su gia
ting ndng do cac acid nay trong méu s& 1am toan chuyén hoéa.

Anh huéng chuyén héa cia RCA phu thudc chu yéu vao lugng citrate truyén
vao bénh nhan, néng do cua dich trisodium citrate, tbc do va thanh phén dich thay
thé va kha niang chuyén hoa citrate ctia bénh nhan. Khi tuan thi phac d6 RCA thich
hop, kiém chuyén hoa rat hiém gip va suat d6 quan sat dugc khong cao hon so véi
khi ding khang dong heparin. Khi c6 kiém chuyén hoa, giam luong citrate truyén
vao bénh nhan (bang cach giam toc do mau va nong do citrate trong hé thong) va
tang lidu siéu loc trong cac phuong thirc ddi luu hodc lidu thim tich trong cic
phuong thirc khuéch tan s& 1am ting thanh thai citrate va giam néng do bicarbonate
va natri huyét tuong. Str dung dung dich citrate wu truong voi bom trude mau riéng
cho phép diéu chinh tbc d6 mau (va lugng citrate truyén vao) doc 1ap véi toc do
dich tham tach hay dich siéu loc. Can cha ¥ trong cac phac do sir dung dich citrate
pha loing dang truong 1am dich thay thé trudc mang, thay doi lidu citrate ciing s&
lam thay d6i tong licu LMLT va téc do bu dich truéc mang®.

b) Toan chuyén héa

Toan chuyén héa cé thé xuat hién khi ding khang dong citrate vi hai 1y do.
Toan chuyén héa c6 thé xay ra khi chuyén hoa citrate thanh bicarbonate khong du
dan dén giam luong hé dém cung cip cho bénh nhan. Piéu nay c6 thé diéu chinh dé
dang nho mot vai cach: ting tdc d6 mau va do dé ting lidu citrate va luong citrate
truyén vao bénh nhan, gidm tbc d6 dich tham tach hodc dich siéu loc, hodc tdng
néng dd bicarbonate trong cac dich loc khéac (hodc bd sung h¢ dém bén ngoai khi

khong thé diéu chinh cac dich loc).
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Ly do thir hai 1a do giam chuyén hoa citrate dan dén tich tu phtrc hop citrate-
canxi trong mau. Tich liy citrate dic trung bai nong do iCa trong mau thap do cac
phtc hop citrate-canxi khong duoc chuyén héa, ting ndng do canxi toan phan huyét
thanh do tang nhu cau truyén canxi tinh mach, toan chuyén hoa ting khoang trong
anion (citrate 1a mot acid yéu), va ting ti sb canxi toan phan véi iCa (Tca/iCa). Khi
phat hién hodc nghi ngd tich lily citrate cin ngay lap tirc giam hodc ngung truyén
citrate, nhung van tiép tuc LMLT dé loai bo citrate trong méu.

Su gia tang tai luong citrate khong dan dén su gia ting ndng do citrate trong
mau cho dén khi dat dén ngudng. Ngudng ndy tuong tmg véi kha ning chuyén hoa
citrate cia co thé. Trong mot sd trudng hop nhat dinh, chang han nhu suy gan ning
hodc suy tuan hoan, c6 thé din dén ngudng thip hon, twong tGng véi kha ning
chuyén hoa citrate giam, v6i mot tai luong citrate dua vao co thé thap hon da co thé
gay tich lily citrate trong mau, ddn dén toan chuyén hoa 2.

Tich lity citrate 1a mot bién chirmg nguy hiém va c6 kha ning gy tir vong ctia
RCA. May man 14 khi phac d6 dugc tudn thu nghiém ngit, bién chirng nay hiém khi
gip phai. Pé tranh ngung diéu tri khong can thiét, bac si 1am sang can phan biét tich
tu citrate v4i cac tinh hudng khac dan dén rdi loan toan-kiém trong qua trinh RCA:
qua tai citrate va bu khong du luong citrate cin thiét.

Bang 1.2. Tich lily citrate va cac chan doan phan biét

Tich liy citrate Qua tdi lwong | Lwong citrate bu
citrate nhap khong du
Co ché Chuyén hoa citrate | Truyén lugng | Khong bu du

khéng hoan toan: tton | citrate qua nhiéu luong kiém dém

dong phuc hop citrate- cho tinh trang toan
canxi trong mau chuyén hoa gy ra
béi TTTC
Chin dosn
Toan-kiém Toan chuyén hoa Kiém chuyén hoéa | Toan chuyén hoa

Ti s6 Caw/Cai | Tang (>2,5) Binh thudng (<2,5) | Binh thuong (<2,5)




26

Khac Tang nhu cau bu canxi | Khéng Khéng
Canxi ion hoa cé xu
huéng giam dan

Danh gia C6 nguy co tir vong (do | Khong nguy hiém | Khong nguy hiém
ha canxi nang) va diéu chinh dé&|va diéu chinh dé

dang dang
Tan suat Hiém Thuong gap Hiém
Diéu tri Giam luu lugng méu | Gidm luu lugng | Tang luu  lugng

hodc tang Iluu luong

dich tham tach (néu

mau hodc tang luu
lugng dich tham

tach

mau hodc giam luu
lugng dich tham

tach

nhe)
Can nhic chuyén doi
sang chién luoc khang

dong khac

c¢) Réi loan canxi mau

Thanh thai ngoai co thé cua phtrc hop citrate-canxi dan dén mot luong canxi
bi mat qua dich thai ti 1 thuan véi tbc do dich siéu loc hodc dich tham tach®.
Luong canxi mat dugc bu trong qua trinh LMLT dudi dang canxi chloride hoic
canxi gluconate. Trong khi lidu canxi can truyén (theo mmol/gid) co thé dugc ude
lugng theo toc d6 dich siéu loc hay dich tham tach, liéu canxi nén duoc diéu chinh
dua trén theo ddi ndng do iCa trong méau bénh nhan™. Can cha y rang 1 gram canxi
chloride va canxi gluconate khong chtra cung mot luong canxi (dung dich 10%
canxi chloride va 10% canxi gluconate 1an luot cung cdp 0,68 va 0,226 mmol/ml
canxi nguyén td). Tang canxi mau co6 thé do bu canxi qua muc hoic do mot nguyén
nhan tiém 4n gy tang canxi mau. Ha canxi mau cé thé do truyén canxi khong du dé
bu trir véi lwong mat ngoai co thé. Mot chan doan phan biét khéc 1a tich liy citrate
do chuyén hoa citrate suy giam. Trong truong hop ndy, viéc lién tyc phai ting ting

tdc d truyén canxi va lidu canxi bu do xu hudng giam iCa trong mau khi theo doi
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goi v kha ning tich liy citrate. Nong d6 canxi toan phan s& ting do ting bu canxi
trong khi nong d6 iCa van thap, ddn dén ting ti s6 canxi toan phan véi iCa
(Tca/iCa). Du tir trude dén nay ti s6 nay 16n hon 2,5 (khi ca canxi toan phan va iCa
déu duge do theo mmol/L) 14 c6 lién quan véi tinh trang tich lily citrate, cac nghién
ctru khac béo cdo ngudng cia ti s6 nay c6 thé thap hon dén 2,171, Cac ngudng cit
nay chua dwgc hiéu chinh cho albumin huyét thanh. Va quan trong 13 thay vi mot
ngudng cit cb dinh, ti sé TCa/iCa ting dan theo thoi gian 13 ddu hiéu canh bao dang
c6 tinh trang tich lily citrate. Nhu d& dé cap ¢ trén, tinh trang toan chuyén hoa tang
khoang trong anion s& xay ra ning dan dong thoi%.

1.3. MOT SO NGHIEN CUU VE HIEU QUA VA AN TOAN CUA KHANG

PONG VUNG CITRATE TRONG LMLT

Khang dong ving citrate dugc st dung trong LMLT 1an dau tién bai Mehta
va cong su vao dau nhitng nam 199072, Tir d6 dén nay, nhiéu phac d6 st dung
citrate da duogc phat trién ¢ nhiéu khoa HSTC trén thé gii cho nhiéu phuong thirc
loc méau khac nhau. Va ciing ¢6 nhiéu nghién ciru so sanh hiéu qua va an toan cia
phuong phap khang dong citrate véi khang dong heparin trong LMLT.

Mot trong nhitng nghién ciru d6i ching ngiu nhién dau tién so sanh hiéu qua
va an toan cua khang déng vung citrate v4i khang dong heparin 1a nghién ctu cia
Monchi va cong su nam 2004 trén 20 bénh nhéan tai khoa HSTC & Bi, trong d6 ¢o
12 bénh nhan thudc nhom khang dong citrate va 8§ bénh nhan nhom khang dong
heparin®®. Phuong thtc loc mau duoc st dung 1a CVVH va c6 tong cong 49 luot
LMLT véi 23 luogt khang dong heparin va 26 lugt khang dong citrate duwoc phén
tich. Két qua nghién ctu cho thay thoi gian st dung qua loc & nhom khang dong
heparin 1a 40 (17-48) gio va nhdm citrate 1a 70 (44 — 140) gio, p=0,0007. Bén canh
d6, mic dU nong do uré va creatinin huyét twong khong khac biét gita hai nhém
thoi diém khoi dau LMLT, tuy nhién véi thoi gian qua loc dai hon, nong d6 uré va
creatinin thiap hon c6 ¥ nghia théng ké ¢ nhom khang dong citrate ¢ thoi diém
ngirng LMLT. Sau 96 gio, hé sé loc dbi véi b2-microglobulin (trong luong phan tir
11,8 kDa) > 0,8 trong tat ca cac truong hop, cho thiy do thanh thai véi cac doc chat
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co trong luong phan tir trung binh van dam bao. Hon nita, & nhém khang dong
heparin c6 mot trudong hop xuat huyét tiéu hoa tram trong do loét da day xay ra sau
03 gio truyén heparin va phai ngung heparin dong thoi truyén 03 don vi hong cau
ling. Khong c6 truong hop chay méu tram trong ndo xay ra & nhom citrate. Ti Ié
can truyén mau khac biét co ¥ nghia thong ké giira hai nhém khang déng, 63% so
vé6i 38%, p = 0,03. Trong nhom citrate c6 mét trudng hop kiém chuyén héa ning
(pH = 7,6) xay ra do khdng tuan thu phac dd do giam téc do dich loc con 20
ml/kg/gio. CO mdt truong hgp giam canxi ion hda trong mau con 0,9 mmoll va
khong kém theo rdi loan huyét dong. Co hai trudng hop c6 bién chang chuyén hoa
va khoéi phuc nhanh chéong. Nghién ciiu ndy cho thay khang dong ving citrate voi
phac do phu hop gitp kéo dai thoi gian sir dung qua loc va giam nhu cau truyén
méau. Khang dong citrate c6 thé mot phuong phap khang dong uu tién lya chon
trong LMLT tham chi ¢ nhitng bénh nhan khong c6 nguy co cao chdy mau*. Han
ché cia nghién ciru nay 1a tién hanh don trung tim vaéi ¢& mau nho, tuy nhién né da
mé hudng cho céc nghién ciu tiép theo.

Nghién ctru cua Kutsogiannis va cong sy nim 2005 tai Canada nham so sanh
hi¢u qua cia khang dong vung citrate so voi khang dong heparin trong LMLT &
bénh nhan nang c6 TTTC va khong c6 nguy co bién ching chay mau cao’. C6 30
bénh nhan tham gia nghién ctru dugc phan nhém ngau nhién nhoém khang dong
citrate 16 bénh nhan va khang doéng heparin 14 bénh nhan. Cac dic diém dan sé
nghién ctu khong khéc biét co ¥ nghia thong ké gitra hai nhém. Bénh nhan séng va
Xuat vién c6 3 trong 16 bénh nhan nhom citrate (19%) va 4 trong 14 bénh nhan
nhom heparin (29%), véi p = 0,69. Nghién ctru da két thic som vi cac wu diém rd
rang khi str dung khang dong citrate. Trong nhom citrate va heparin, ti 1€ dong qua
loc hodc phai thay mang loc vi ap luc xuy@n mang cao lan luot 1a 33% va 58%.
Thoi gian trung binh st dung qua loc la 124,5 gio (95% KTC, 95,3-157,4 gio) ¢
nhom khang dong citrate, dai hon c6 ¥ nghia thong ké so véi 38,3 gio (95% KTC,
24.8-61,9 gid) ¢ nhom heparin, p < 0,001. Str dung mé hinh hdi quy Cox cho thiy

nguy co déng qua loc & nhom citrate thip hon c6 ¥ nghia so vé6i heparin véi HR
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0,37 (95% KTC, 0,2 — 0,7), p = 0,002. Tang diém LOD, giéi nam, giam nong do
AT-111 12 céc yéu té tién doan doc lap dong qua loc. Bén canh dé, dong qua loc xay
ra nhidu hon c6 ¥ nghia théng k& ¢ nhém heparin (53,5%) so véi nhom citrate
(16,7%), va thoi gian gian doan diéu tri thay thé than ciing ngin hon & nhém citrate.
Xuat huyét rd rang trén 1am sang khong xay ra ¢ nhom citrate nhung xay ra 16,3%
& nhom heparin. Bénh nhan nhém citrate giam ti 1 xuat huyét véi RR = 0,17 (95%
KTC 0,03 — 1,04), p = 0,06. Sau khi hiéu chinh cho nong d6 AT-III va diém LOD,
nguy co xuat huyét voi khang dong citrate thip hon cd ¥ nghia théng ké so voi
heparin véi RR — 0,14 (95% KTC 0,02 — 0,96), p = 0,05. Hon nita, nguy co truyén
mau ciing thap hon ¢ nhom citrate, nhung chua c6 y nghia théng ké véi RR 0,53,
95% KTC 0,24 — 1,20, p = 0,13. Ti I truyén huyét twong tuoi c6 xu hudng cao hon
& nhom citrate nhung su Khac biét nay chua c6 y nghia thong ké véi RR 4,95 (95%
KTC 0,47 — 52,3), p = 0,18. C6 ba dot kiém chuyén hoa xay ra & bénh nhan nhoém
citrate va khdng ¢ bénh nhan nao & nhoém heparin. Mit khéc, ¢6 2 1an ha canxi mau
xay ra & nhom citrate va khong c6 & nhém heparin. Cac truong hop kiém chuyén
hda va ha canxi mau nay déu khong de doa tinh mang’®. Mic du c¢6 nhitng két qua
kha quan trén, nghién citu ndy ¢ ¢& mau nho va phac db citrate sir dung dung dich
trisodium citrate wu truong va phac d6 khé phuc tap, cac yéu té anh huong dén doi
s6ng qua loc nhu liéu loc va phuong thirc loc khong duoc danh gia’.

Nghién ctu cua Betjes va cong sy nam 2007 ¢ Rotterdam, Ha Lan, trén 48
bénh nhan ning can LMLT va c6 nguy co chay mau thip dugc phan nhém ngau
nhién st dung khang dong vung citrate (n = 21) hoac khang dong toan than heparin
(n = 27)". Phuong thirc LMLT duoc st dung la CVVH pha lodng sau mang, luu
lugng mau (Qb) 150ml/gio va lidu dich thay thé 1a 1500ml/gio. Phac db khang dong
heparin duoc sir dung voi liéu tai heparin 3000 — 5000 U, liéu duy tri nham muc
tiéu aPTT 50 — 70 gidy. Phac db khang dong citrate véi lidu citrate trung binh 12 2,7
mmol/L nham duy tri néng do ion canxi sau mang (PF iCa) tir 0,25 — 0,35. Tong
cong 142 Iuot LMLT duogc phan tich, trong 6 nhom citrate 1a 70 lugt va heparin 72

luot. Két qua cho thay thoi gian st dung qua loc trung binh caa nhém citrate va
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heprarin lan luot 1a 39 + 15,7 so véi 42,3 + 13,6 gio, khac biét khong c¢6 ¥ nghia
théng ké. Tuy nhién bién cé chay mau quan trong khong cé truong hop nao dugc
ghi nhan trong nhom citrate, trong khi d6 c¢6 10 truong hop & nhdm heparin (p <
0,01). S6 don vi mau truyén mdi ngdy cao hon ¢ y nghia théng ké & nhém heparin
(0,88 so vai 0,43 don vi/ngay, p = 0,01). Ti 1€ tir vong gitra hai nhoém ¢6 xu hudng
thip hon & nhom khang déng citrate, mac du vay khéac biét khong c6 ¥ nghia théng
ké véi (RR = 0,12; 95% KTC 0,01 — 1,98)™.

Mot nghién ctru ddi chitng ngau nhién khac nham so sanh hiéu qua va an
toan cua khang dong vung citrate so v4i khang dong toan than heparin dwoc thuc
hién bai Hetzel va cong sy tai 09 khoa HSTC tai Buc’. Cac bénh nhan TTTC, thé
may va can diéu trj thay thé than duoc phan nhém ngau nhién vao nhém khang
dong citrate hoac heparin voi phuong thac CVVH bu dich truéc mang. Tong cong
c6 87 bénh nhan trong nhom Citrate va 83 bénh nhén trong nhdm heparin dugc
phan tich. Két qua cho thay gia tri bicarbonate twong duong giita hai nhdm vai nong
d6 bicarbonate ngay 3 la 24,2 £ 3,1 va 25,1 = 2,7 mmol/l, khac biét — 0,8 mmol/I
(95% KTC, -1,9 dén 0.3). Vao ngay diéu tri thir 11, ndong do bicarbonate 1a 24,7 +
2,8 mmol/l & nhém citrate va 23,3 = 2,8 & nhom heparin, khac biét 1,4 mmol/l (95%
KTC, -0,7 dén 3,5). Va so véi nhom khang dong heparin str dung dung dich hé dém
bicarbonate, nhiéu bénh nhan hon trong nhém Citrate (23% so véi 12%, P = 0,07)
duoc truyén bd sung natri bicarbonate it nhat mot 1an vao mét thoi diém nao d6
trong sudt quéa trinh nghién ciru. Nong d6 uré huyét tuong trung binh vao ngay tha 3
la 73 £ 26 mg/dL & nhom Citrate va 74 £ 30 mg/dL & nhom heparin. Mtc d6 giam
nong do uré so Vi gia tri ban dau la 155 + 71 mg/dL ¢ nhém Citrate va 146 + 68
mg/dL & nhom heparin, twong duong nhau & ca hai nhém. Khdng c6 su khac biét co
¥ nghia théng ké vé ti 18 séng con dén ngay thir 30 gitta hai nhom diéu tri (p =
0,67).

V& bién chuang xuat huyét, nhiéu bénh nhan hon trong nhom heparin (14,5%)
cd xay ra bién cb xuét huyét trong qua trinh LMLT so véi bénh nhan trong nhém

citrate (5,7%). Hau hét cac dot chay méau dwgc phan loai 1a nhe (khdng co triéu
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chang 1am sang, khdng giam ndng d6 hemoglobin > 2 g/dL/ngay). Cac dot chay
mau vira va nang, duoc dinh nghia 1a giam nong do hemoglobin > 2 g/dL/ngay hoic
can truyén hong cau ling, dugc ghi nhan & 4 bénh nhan trong nhom citrate va 5
bénh nhan trong nhém heparin. Cé mét bénh nhan trong nhdm citrate phai rat khoi
nghién ctru theo phac db do nghi ngd tich lity citrate. Bénh nhan nay cd tién sir xo
gan va c6 ti 1& ndng d6 canxi toan phan trén ndng do canxi ion hoa cao va ting dang
ké toc do bu canxi dé ddi trong véi sy giam canxi ion hoa do tich lily citrate. Hién
twong nay thuyén giam nhanh chong sau khi ngung truyén citrate. Bén canh do, su
mat can bang noi moi canxi xay ra thuong xuyén hon & nhém citrate so véi nhém
heparin. Nguy co ha canxi mau (Ca?* <0,9 mmol/L) va ting canxi mau (Ca®"> 1,35
mmol/L) duoc danh gia bang cach chia s6 gia tri nam ngoai giGi han nay cho tong
s6 lan do trén mdi bénh nhan. Theo d6, ti 1é xuat hién ha canxi va ting canxi huyét
cao hon dang ké & nhom citrate so véi nhém heparin (ting canxi huyét: 8% + 14%
S0 v&i 3% + 12%, P <0,001; ha canxi mau: 8% + 16% so va&i 5% + 20%, P <0,001).
Thoi gian sir dung qua loc trung binh dai hon dang ké & nhom citrate so v&i nhom
heparin (37,5 £ 23 gio so vai 26,1 + 19 gio, p <0,001, n = 87/81). Thoi gian gian
doan LMLT trung binh la 1,7 gid mdi ngay & nhom citrate so vé&i 2,8 gid mdi ngay
& nhém dung heparin, sy khéc biét khong c6 ¥ nghia théng ke’

Tiép theo d6, mot nghién ciru dbi chitng ngu nhién da trung tam duoc thyc
hién boi Schilder va cong sy nham muc tiéu chinh 1a so sanh két cuc séng con va
hoi phuc chirc nang than d6i véi khang dong citrate so v6i khang dong heparin
trong LMLT. Nghién cru duoc tién hanh tai 10 khoa HSTC tai Ha Lan'®. Céc bénh
nhan TTTC va c6 chi dinh LMLT duoc chia ngau nhién vao nhom khang dong
citrate hoac heparin. LMLT duoc thyc hién bang phuong thuc CVVH bl dich sau
mang, luu lugng mau (Qb) cai dat 180 ml/phut. Khang dong vung citrate dugc s
dung véi liéu citrate 3 mmol/l va diéu chinh dé dat muc tiéu ndng d6 ion canxi mau
1a 1,0 — 1,35 mmol/l. Khang dong heparin duoc st dung liéu tai 1a 5000 U luc khai
dau LMLT va diéu chinh liéu duy tri dé dat muc tiéu aPTT khoang 50 gidy. C6 139

bénh nhan duoc phan ngau nhién cho nhom citrate (n = 66) hoic heparin (n = 73).
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Thaoi gian st dung qua loc dai hon & nhém citrate so vai heparin (46 (1-138) gio so
véi 32 (1-72) gio, p = 0,02). Thoi gian nging LMLT trong vong 72 gio it hon véi
citrate (1 (0-12) gio so voi 3 (0-31) gid d6i véi heparin, p = 0,002), cling nhu sb
lwgng qua loc duge sir dung (1 (1-5) ) so vai 2 (1-9) di véi heparin, p = 0,002).
Trong phan tich theo phac d6, tong thoi gian CVVH & nhom citrate dai hon, 117 gioy
so véi 70 gid ddi vai heparin (p = 0,04). Ti 18 nging loc do dong hé théng loc cao
hon & nhdm heparin (51% so véi 24% & nhom citrate) va ti 1¢ thay ddi qua loc chi
dong nhiéu hon & nhom citrate (30% so v&i 9% & nhém heparin, p = 0,01). Hon
nita, tong chi phi trong 72 gio dau tién loc mau thiap hon & nhom citrate so véi
heparin (p <0,001).

Cac bién cd bt lgi budc phai nging chong déng xay ra & nhom citrate it gap
hon so Vi heparin (trong 72 gio dau: 3% so vai 12%, p = 0,06; trong 28 ngay 8%
S0 Véi 33%, p < 0,001). Tich lily citrate dugc nghi ngd ¢ 05 trong s6 66 bénh nhan
(8%) trong nhom citrate va dugc chirng minh ¢ 4 bénh nhan (6%); & 2 bénh nhén co
khoang tréng anion ting kéo dai duoc xac dinh do tich tu citrate, va ¢ 2 bénh nhan
co ti 1& canxi > 2,5 sau 60 va 72 gio diéu tri, va mot bénh nhan dwgc chan doan
nham 1a tich Iy citrate. Trong s tat ca c&c gia tri canxi ion hoa do duoc trong vong
72 gio & nhom citrate, 61/508 (12%) <0,9 mmol/L va khéng c6 gié tri nao vuot qué
1,35 mmol/L. Nhiém kiém chuyén hoa, ting natri mau hoac ha kali mau khong xay
ra nhiéu hon & nhdm citrate so véi heparin. HIT nghi ngd 1am sang da duoc béo cdo
& 6 trong s6 73 bénh nhan (8%) str dung heparin. C6 xu huéng giam ti 1& xuat huyét
& nhom citrate (n = 5 so véi n = 10 & nhém heparin, p = 0,08), tuy nhién, diéu nay
khong dan dén sy khéc biét vé ti 1& bénh nhan can truyén > 2 don vi hdng cau ling
(2 bénh nhan nhom citrate so v&i 4 bénh nhan trong nhém heparin, p = 0,68). Ti 1¢
tr vong 28 ngay va 90 ngay khdng c6 su khac biét gitra cac nhdm: 22/66 bénh nhan
nhom citrate (33%) tir vong so véi 25/72 bénh nhan (35%) ¢ nhém heparin ¢ ngay
28 va 27/65 bénh nhan nhém citrate (42%) tir vong so vai 29/69 bénh nhan (42%) &
nhém heparin sau 90 ngay (p = 1,00 cho ca hai). Phan tich hdi quy logistic da bién

cho thay Ion tudi va diém APACHE Il cao la nhitng yéu to tién lugng doc 1ap ti
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vong ¢ 28 ngay (p = 0,05), trong khi lidu loc mau va phuong phap khang dong
khong tac dong c6 y nghia dén tr vong. Vé hdi phuc chirc nang than, ciing khong co
sur khéc biét gitra hai nhom vé ti 1é doc 1ap loc mau & nhitng bénh nhan con séng sau
28 ngay ké tir khi bat dau CVVH, véi 29/43 bénh nhan (67%) & nhém citrate so véi
33/47 bénh nhan (70%) ¢ nhom heparin (p = 0,82).

Nhu vay, thir nghiém nay cho thiy mac du ti 1é tir vong va hdi phuc chic
ning thin tuong ty gitta hai nhom diéu tri bang khang dong citrate va heparin, tuy
nhién thoi gian st dung qua loc duoc cai thién, it can phai ngirng thudc chéng dong
do cac tac dung ngoai y hon va chi phi thip hon 13 nhitng wu diém dang ké cua
khang dong citrate'®. Tuy nhién c& mau nghién ctru kha nho va cai dat cac thong sé
LMLT & nhédm bénh nhéan citrate vai luu lugng mau qua cao va tai luong citrate qua
I6n ¢6 18 1a nguyén nhan lién quan dén ti 18 tich iy citrate kha cao & nghién ctu
nay.

M6t nghién ctu ngau nhién co d6i ching khéac caa Brain va cong su thuc
hién tai Uc ciing nham dénh gia hiéu qua va an toan cua khang déng ving citrate so
VGi phac do khang dong heparin di c6 sin trudc d6’8. Phac d6 khang dong citrate
dugc sir dung trén may Prismaflex, Grambro, Hoa Ky; dich khang dong citrate 1a
dung dich Prismocitrate 18/0 (trisodium citrate 18 mmol/L, Na* 136 mmol/L, CI- 86
mmol/L); dich tham tach va thay thé la dung dich PrismOcal B22. Liéu citrate ban
dau duoc tinh todn theo can ning hoic chon liéu 3 mmol/l. Canxi bu 1a dung dich
canxi chloride 10% c6 ham lugng ion Ca®* 1a 680 mmol/L. Liéu citrate dugc diéu
chinh dé nong do ion Ca2+ trudc mang loc tir 0,3 — 0,44 mmol/L. Liéu canxi bu
dugc diéu chinh dé dat nong d6 canxi mau bénh nhan tir 1,0 — 1,1 mmol/l. Khang
dong heparin dugc sir dung liéu bolus 5000 IU va duy tri dé aPTT muc tiéu khoang
50 gidy. Phuong thic loc mau dugc s dung la CVVHDF bu sau mang. 30 bénh
nhan tham gia nghién ciru duoc phan nhém ngau nhién vao nhém citrate 19 bénh
nhan va 11 bénh nhan vao nhom heparin, véi 221 luot loc mau duoc khao sat bao
gom 96 luot véi khang dong citrate va 125 luot véi heparin. Ti Ié tir vong ¢ ngay

thar 28 caa nhém citrate 1a 37% so v6i 27% & nhdm heparin va ti 1€ phu thuoc loc
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méau & bénh nhan séng 12 17% & nhém citrate so véi 38% & nhom heparin. Nhém
citrate c6 thoi gian stir dung qua loc dai hon 42,1 gi¢, so véi heparin 24 gio, p =
0,004. C6 sur khac biét dang ké vé thoi gian sir dung qua loc gitra cac bénh nhan va
c6 lién quan dén vi tri dat catheter loc méau’®. Nghién ctzu nay mac du 1a nghién ctu
ngiu nhién nhung phén tich theo phan nhém ngau nhién khong thy hiéu qua ¢ loi
d6i v6i nhom citrate, didu nay c6 thé lién quan dén viéc tuan thu phac dd kém va ti
1& bénh nhan chuyén dbi giita cac nhom cao.

TOm lai, cho dén thoi diém hién tai, dd co mot sé nghién ctru danh gia hiéu
qua va an toan ctua khang dong citrate SO v&i khang dong heparin trong LMLT, tuy
nhién hau hét cac nghién ctiru c6 ¢& mau nho va kho danh gia day du cac yéu té anh
huong dén doi séng qua loc. Hon nita, cac phac dd khang dong citrate rat khac biét
giita cac nghién ciru, chua cé su thong nhat vé liéu, dung dich citrate, van téc mau
cai dat, phuong thic toi wvu d6i véi phuwong phap khang dong nay, dan dén su kho
khan khi so sanh két qua gitta cac nghién ctu va lya chon phac d6 dé ap dung trén
lam sang. Céc thtr nghiém vé citrate ciing dang duoc tién hanh tai nhiéu nuéc trén
thé gidi. Vi vay, nghién ciu vé khang dong vung citrate trong LMLT van con tinh

cap thiét va co y nghia thuc tién cao.
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CHUONG 2.
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1.  THIET KE NGHIEN CUU
Nghién ctru doan hé tién ctru quan sat
2.2. POl TUQONG NGHIEN CUU
2.2.1. Dan sb nghién ciu
Bénh nhan nang duoc diéu tri tai khoa HSTC.
2.2.2.  Tiéu chuan chen bénh
— CO0 ton thuong than cép (theo tiéu chuan KDIGO)
— Duoc thuc hién loc mau lién tuc
— Pong y tham gia nghién ciru
2.2.3.  Tiéu chuan loai trir
Bénh nhén c6 chdng chi dinh sir dung khang dong:
e Tiéu cdu <50 k/uL, INR >2,5, APTT >60 giay.

e Pang co xuét huyét hoat dong
e Trong 24 gio dau sau phau thuat
— (€0 chi dinh st dung khang dong toan than do bénh 1y khac (bénh 1y tim
mach, huyét khéi tinh mach...).
— Suy gan nang (Child-Pugh C)
— Bénh nhan c¢6 thai
— Bénh nhan/than nhan tir chdi diéu tri
2.3.  THOI GIAN VA PIA PIEM NGHIEN CUU
Nghién ctru duoc tién hanh trong thoi gian tir 06/2016 dén 06/2019 tai khoa
Hbi Stic Tich Cuc, bénh vién Cho Riy.
2.4.  CO MAU CUA NGHIEN CcUU
Cong thirc tinh ¢& mau cho hiéu qua cia khang dong citrate trong LMLT,

dua trén do1 song qua loc:
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[(Zza +ZZB) O']Z
n=2 3

Theo nghién ctru cuia Stucker (Crit Care. 2015), ¢ nhitng bénh nhan st dung
citrate so voi heparin, khac biét vé doi séng qua loc 1a 21 gio véi 6 = 23, véi a =
0,05, p = 0,9: ta c6 n = 26 case cho mdi nhom. Vi ti 1é 2 nhom 1a 1:1, ching t6i
chon ¢ mau 12 60 bénh nhan, tirc 30 bénh nhan cho mdi nhoém.,

Cong thirc tinh ¢& mau cho tinh an toan ctia khang dong citrate, dya trén ti 18

cac bién chung:

(210 2P B) +2, BB+ B, (B
(Pl -F )2

Theo nghién ctru ctia Schilder [Schilder L. Crit Care 2014]%, ti 1& bién chtng

n:

xay ra & nhitng bénh nhan st dung citrate va heparin lan luot 1a 8% va 33%. Véi a
=0,05; p= 0,8, ta cd n = 40 case cho mdi nhom. V6i ti 1é 2 nhom 1a 1:1, ching t6i
chon ¢& mau 1a 80 bénh nhan, tirc 40 bénh nhan cho moéi nhom.

Nhu vy, ¢& mau can dé danh gia tinh hiéu qua va an toan cua khang dong
citrate so voi heparin, chung t6i chon ¢& mau 1 80 bénh nhan, tdi thiéu 40 bénh
nhan cho mdi nhom.

2.5.  PINH NGHIA BIEN SO

— Hiéu qua cta khang dong dugc danh gia thong qua doi song qua loc®. Poi
song qua loc duge dinh nghia 1a thoi gian dong mau chay bén trong hé théng
loc mau tir khi bt dau loc mau cho dén khi két thuc mdi chu trinh loc mau’®.

— Tinh an toan cta khang dong duoc dénh gia thong qua ti 18 ciia cac bién cd
ngoai y gy ra bai khang dong?®.

— Pong qua loc hay tic qua loc?”: khi mot trong ba tiéu chuan 1) Ap lyc xuyén
mang (TMP) > 300 mmHg; 2) Ap luc truéc qua loc > 250 mmHg hoic

chénh 4p gitra ap luc trude qua loc va ap luc tra mau vé (AP Filter) > 200
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mmHg; (3) May loc méau bao dong tic qua loc va bom méau khong thé tiép
tuc hoat dong do dong mau bi tac nghén.
DPéng hoic tic qua loc sém’”78: Khi qua loc bi déng trude 24 gio.
Ha kali mau lién quan LMLT: khi ndng dé kali mau < 3,5 mmol/L xay ra
trong qua trinh LMLT
Ha magié mau lién quan LMLT: khi néng d6 magié mau < 0,85 mmol/L xay
ra trong qua trinh LMLT
Xuat huyét lién quan LMLT: bao gdm xuét huyét cac vi tri nhu chéan catheter
loc mau, niém mac mii miéng, ndi khi quan, ndo, ti€u hoa, tiét nidu, vét
mo...xay ra trong qué trinh LMLT.
Toan chuyén hoa: pH mau < 7.35.
Toan chuyén hoa ning khi pH mau < 7,2.
Kiém chuyén hoa: pH méau > 7,45.
Kiém chuyén hoa ning khi pH mau < 7,55.
Tich lily citrate: Ti 1& néng do canxi toan phan/néng do Ca?* > 2,5 kém ha
jon canxi mau (< 0,9 mmol/L) va toan chuyén hoa ting khoang trong anion
tién trién nang (pH < 7,2 hodc BE < -10 mmol/L ma khong giai thich duoc
bang nguyén nhan khac nhu toan lactic hodc nhiém toan ceton)327°.
Ha canxi mau: [Ca®* ] < 0,9 mmol/L
Tang canxi mau: [Ca?* ] > 1,3 mmol/L
Ha canxi sau mang: [Ca?* ] < 0,25 mmol/L
Tang canxi sau mang: [Ca?* ] > 0,5 mmol/L
Phuong thirc LMLT®: CVVH, CVVHD, CVVHDF

o CVVH: siéu loc mau tinh mach tinh mach lién tuc.

o CVVHD: tham tich mau tinh mach tinh mach lién tuc.

o CVVHDE: siéu loc két hop tham tach mau tinh mach tinh mach lién

tuc.

Luu lwong maud?: luu lwong mau 14y ra khoi bénh nhin qua catheter loc mau

(ml/phat)2,
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- Liéu LMLT®3: dugc tinh theo tong thé tich dich thai trén cin ning bénh nhan
(ml/kg/gi0).

- Dijch thai'%: dugc tinh bang téng cua dich bu trude bom, dich thdm tach, dich
thay thé, dich 14y ra khoi bénh nhan (ml/kg/gid).

— Tbn thuong than cdp (TTTC): duoc chan doan theo tiéu chuin KDIGO
20128. TTTC duoc xéac dinh khi co bat ¢t tinh trang nao sau day:

o Ting ndng do tuyét d6i creatinin mau > 0,3 mg/dL (> 26,4 pmol/L)
trong 48 gio hodc ting néng do creatinin mau > 1,5 lan nong do co
ban dugc xac dinh hodc nghi ngd xay ra trong 7 ngay trudc hoac

o Thé tich nudc tiéu < 0,5 ml/kg/gio trong > 6 gio.

— Giai doan ton thuong than cép: dua trén tiéu chuan KDIGO 20128, duoc
trinh bay trong bang sau:

Bang 2.3. Tiéu chuan chan doan va phan do AKI theo KDIGO®

Giai doan | Creatinin huyét thanh Thé tich nuéc tiéu

Tang >0,3 mg/dL(>26,5 umol/l), hoac . _
KDIGO 1 , . . <0,5 ml/kg/gio trong 6-12 gio
gap 1,5-1.9 lan so véi gia tri nén

KDIGO 2 | Tang gap 2,0-2,9 1an so vdi gia tri nén | <0,5 ml/kg/gid trong >12 gid

Tang gap >3 lan so voi gid tri nén
hodc crea >4 mg/dL(>353.6 umol/l)

S . <0,3 ml/kg/gio trong 24 gio
KDIGO 3 | hodc diéu tri thay thé than

. . hodc v0 ni€u trong 12 gio
hodac bénh nhan <18 tudi co6 giam

eGFR <35 ml/ph/1.73m? da

— Hoi phuc chirc ning than®*: bénh nhan sbng, cai thién chirc nang than véi véi
thé tich nudc tiéu > 0,5 ml/kg/gid va khong can diéu tri thay thé than trén 72
gio.

— Nhiém khuan huyét, sbc nhiém khuén: dua theo theo tiéu chuan sepsis-3°.

o Nhiém khuan huyét duoc dinh nghia 14 tinh trang rdi loan chtrc ning
co quan de doa tinh mang do dap tmg khong dugc diéu phdi cua co

thé dbi voi nhiém khuan. Nhiém khuan huyét duge xac dinh khi xac
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dinh hodc nghi ngd tinh trang nhiém khuén va c6 bang chimg suy da

co quan danh gia qua diém SOFA > 2 ting so voi diém SOFA nén.

Sbc nhiém khuén: 13 tinh trang nhiém khuan huyét ma mic du da hdi

sttc dich du can phai str dung thudc van mach dé duy tri huyét ap

trung binh > 65 mmHg va ndng do lactate mau > 2 mmol/L.

— Hoi chimg suy ho hap cap nguy kich (ARDS): duoc chan doan dya trén tiéu

chuan Berlin 20128 theo bang sau:

Bang 2.4. Dinh nghia ARDS cua hdi nghi Berlin 20128

Dic diém Tiéu chuan

Khéi phat Trong vong 1 tuan sau khi c¢6 ton thuong LS hoic ¢6 triéu ching
HH méi hoic dién tién ning hon

Hinh anh Mo 2 phé trudong — khong giai thich duge bang tran dich, xep phoi

hodc khdi u (ca trén X quang hoic CT)

Nguyén nhan

Suy HH khéng giai thich dugc bang suy tim hodc qué tai dich
Can c6 thém danh gia khach quan (vd: siéu 4m tim) d¢ loai trir phu

phéi thuy tinh néu khéng c6 yéu t6 nguy co nao hién dién

Mirc do oxy hoa

Nhe

200 < Pa0O2/FiO2 <300 véi PEEP hoac CPAP >5 cm H20

Trung binh

100 < PaO,/FiO2 <200 v6i PEEP >5 cm H20O

Nang

Pa0/FiO2 < 100 véi PEEP >5 cm H20




40

2.6.  PHUONG PHAP, CONG CU THU THAP SO LIEU

S liéu nghién ciru dugc thu thap bang bénh 4n nghién ctru va duoc nhap lidu
bang phan mém Epidata 3.0. Céc sb lidu dugc ghi nhan trong hd so bénh an, trong
bang theo ddi bénh nhéan va trong phiéu theo ddi loc mau dinh kém trong hd so bénh
an. Céac sb liéu nghién ctru duoc thu thip trong qué trinh bénh than thuc hién ky

thuat LMLT theo phac dd cua khoa va theo sy diéu chinh cua bac s diéu tri.

2.7. QUY TRINH NGHIEN CcUU

Céc bénh nhan nguoi 16n nhap khoa Hoi stc tich cue duoc chan doan ton
thuong than cap theo tiéu chuan KDIGO 2012 s& dugc danh gia c6 hoidc khong chi
dinh loc méu lién tuc va lya chon phuong phap LMLT theo phac d6 diéu trj cia
khoa. Phuong phap khang dong va cac cai dat dugc bac si diéu tri diéu chinh phi
hop voi timg bénh nhan theo phac do loc méu lién tuc ciia Khoa va Bénh vién.

Céc bénh nhan thoa tiéu chuian chon bénh va khong cé cac tiéu chuan loai
trir, d6ng thoi dong y tham gia nghién ctru sé& dugc dua vao nghién ciu.

Céc thong sb vé dic diém chung cua dan sd nghién ciru nhu tudi, gidi, chan
doan, nhom bénh 1y ndi khoa/ngoai khoa, mirc d§ nang cua bénh theo thang diém
APACHE II va SOFA, mtc d6 nang cua TTTC theo KDIGO s& dugc ghi nhan
trong 24 gio dau nhap khoa HSTC.

O thoi diém bat ddu LMLT, cac thong s6 vé thé tich dich tich Iy, cac thong
sd can 1am sang BUN, creatinin mau, dién giai (ndng d6 kali mau, nong do natri
méu, pH méau, HCO3" mau, kiém du mau, chi s6 oxy héa mau (PaO2/FiO2), dung
tich hong cau, s luong tiéu cau, thoi gian prothrombin (PT), INR, thoi gian hoat
hoa thromboplastin ting phan (aPTT), ndng d6 fibrinogen mau dugc ghi nhan. Sau
khi bat ddu LMLT, céc thong s6 vé cai dat loc mau nhu phuong thirc loc mau, luu
lugng mau (Qb), liéu loc mau duge ghi nhan.

Bénh nhan s€ dugc theo doi trong subt qué trinh loc mau va ghi nhan s6 luot
LMLT duoc thuc hién, doi sé)ng qua loc theo tung luot LMLT, ti 1€ dong qua loc

theo thoi gian, bién chung lién quan LMLT nhu dong qua loc, Xuét huyét, r6i loan
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dién giai, r6i loan toan kiém. D6i v6i nhom khang déng citrate ghi nhan ti 18 rdi
loan canxi mau, ti 1& tich ldiy citrate. C4c bénh nhan duoc tiép tuc theo ddi dén khi

ra khoi khoa HSTC va dén khi xuét vién.

Bénh nhan TTTC diéu tri

tai khoa HSTC

Tiéu chuan loai trur:

e Roi loan dong mau: Tiéu cau < 50 k/uL,
Tiéu chuin chon bénh: INR > 2,5, APTT > 60 gidy.
o COTTTC (theo KDIGO)

o Co chi dinh LMLT

e Pang co xuit huyét hoat dong

e Trong 24 gio dau sau phau thuat

e (o chi dinh str dung khang dong toan

than do bénh 1y khac
Pong y tham gia * Xo gan nang (Child-Pugh C)
ién i e CoOthai
nghién ctru

e Than nhan/bénh nhan tir chdi diéu trj

Ghi nhan cac thong s6 1am sang, can lam
Puoc thuc

hién LMLT sang luc nhap khoa HSTC va truédce luc loc

mau, cac chi dinh loc mau.

Khang dong citrate Khang dong heparin

Theo ddi trong qua trinh loc mau
Ghi nhan doi séng qua loc, ti 1¢ dong qua loc theo thoi gian, ti 1¢ cac

bién chung, thoi gian loc, ti 16 hdi phuc chic ning thén, tir vong.

So d6 2.6. So d6 nghién ciru
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TAt ca cac bénh nhan dugc thuc hién loc méau lién tuc béng may loc mau
Prismaflex (Baxter, Hoa Ky), str dung bo qua loc M100 (Baxter, Hoa Ky) bao gdm
hé théng day loc va qua loc M100 duoc cAu tao boi cac soi rong AN69 HF véi chét
liéu 1a Acrylonitrile va sodium methallyl sulfonate, dién tich mang loc 0,9 m?, thé
tich chira dung trong bd qué loc khoang 152 ml (+/- 10%), van tbc mau cho phép tdi
thiéu 14 75 ml/phut, danh cho bénh nhén ¢6 cin ning tdi thiéu la 30kg.

Mau s& duoc 1dy ra va tra lai co thé bénh nhan thong qua catheter loc mau 2
nong dugc dit dudi huéng dan siéu am theo quy trinh vo khuan. Vi tri dit catheter
dugc uu tién theo thir ty la tinh mach dui phai, tinh mach cénh trong phai va tinh
mach dui trai.

Dich bu trudc bom, dich tham tach va dich thay thé tuy thudc vao phuong
phap khang déng. Bénh nhan sir dung khang dong heparin s& str dung dich tham
tach va dich thay thé 13 ti dich Prismosol BO (Baxter, Hoa Ky). Bénh nhan sir dung
khang dong citrate s€ st dung dung dich c6 chua citrate (Prismocitrate) va dich
tham tach khong c6 canxi (PrismOcal). Thanh phan cac loai dich duoc trinh bay chi

tiét trong phan phac d6 khang dong citrate va khang dong heparin.

Céac bénh nhan duge chi dinh khoi dau loc mau lién tuc khi c6 mot trong cac
tiéu chuén tuyét ddi hodc can nhic loc mau lién tuc khi c6 mot hay nhiéu hon cac
tiéu chuan tuong d6i theo phac do diéu tri ciia khoa Hoi stc cdp ctru va theo nhan
dinh cua béc si lam sang. Céc thong s6 loc mau bao gém phuong thirc loc, lidu loc,
cac thong s6 cai dat s& duoc diéu chinh thich hop tuy thudc vao tinh trang cu thé
cua tung bénh nhan.

2.7.1. Chi dinh khéi dau loc méau lién tuc

Céc chi dinh tuyét d6i loc mau lién tuc bao gom:

1) Triéu chung ting uré huyét (nhu viém mang ngoai tim, bénh nio uré
huyét cao...).

2) Qua tai dich gay phu phoi cap ma khong dap tng voi thude loi tiéu.

3) Ting kali mau ning (ndng do kali mau > 6,5 mmol/L hodc co bat

thudng trén dién tam do)
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4) Toan chuyén hoa ning (pH <7,2) va khong cai thién véi diéu trj ndi
khoa.
5) Qua lidu thude hodc ngd doc de doa tinh mang mat s6 chit co thé loai
b6 bang loc mau
Céc chi dinh tuong ddi nham muc tiéu hd tro than va cac co quan khac ngoai
than, tuy thudc vao danh gia cua bac si 1am sang d6i voi timg trudng hop bénh nhan
cu thé, bao gém:
1) Qua tai dich tién trién hodc xay ra bién ching do qua tai dich
2) Chtrc nang than giam nang (KDIGO 3).
3) Rdi loan chuyén hoa kéo dai hodc tién trién ning
4) Nhitng bién ching kéo dai hodc nang 1én lién quan dén ting uré huyét
5) Hoi chung ly giai co hodc chan thwong dap nat.
6) Tang than nhiét khang tri
7) Tang canxi mau nang khong dap Gng diéu tri noi khoa
Céc bénh nhan c6 chi dinh loc mau lién tuc s€ dugc uu tién lya chon phuong
phap loc méu lién tuc néu c6 mot trong cac tiéu chudn sau:
1) Réi loan huyét dong
2) Phu ndo
3) Can hd trg chtrc ning da co quan
2.7.2. Lwa chon phwong phap khang dong trong LMLT
Céc bénh nhan TTTC c6 chi dinh LMLT s€ khong str dung khang dong trong
qua trinh LMLT néu c6 mot trong cac tiéu chuan sau:
1) Réi loan d6ng mau (Tiéu cau < 50 k/uL, INR > 2.5, APTT > 60 giay).
2) Pang c6 xuat huyét hoat dong.
3) Trong 24 gid dau sau phiu thuat.
4) Xo gan nang (Child-Pugh C)
5) C6 chi dinh sir dung khang déng toan than do bénh ly khac
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Néu bénh nhan khong c6 chdng chi dinh khang dong, phuwong phap khang
dong citrate s& dugc st dung néu cac bénh nhan dong ¥ thuc hién loc mau véi
khang dong citrate va khong c6 chong chi dinh véi citrate bao gom:

1) Suy gan cap ning (bilirubin mau > 5 mg/dL, INR > 2.5, c6 bénh nio

gan).

2) Huyét dong chua kiém soat (HATB < 65 mmHg) hodc suy tuin hoan
nang phai duy tri thudc van mach liéu cao (téng liéu thubc van mach
twong duong noradrenalin >1 mcg/kg/phtt).

Nhirng bénh nhan c6 chdng chi dinh v6i khéang déng citrate hodc khong dong

v loc mau véi khang dong citrate s€ su dung khang dong heparin.

2.7.3. Quy trinh LMLT sir dung khiang dong citrate

Bénh nhan dugc thuyc hién LMLT bang may Prismaflex (Baxter, Hoa Ky) ¢6
tich hop khang dong citrate. B loc duoc sur dung 1a b loc M100 (Baxter, Hoa Ky).

Bo qué loc va day dan dugc mdi dich (priming) va dudi khi theo quy trinh.
Dung dich duoc stir dung dé mdi 13 dich tinh thé (natrichloride 0,9% hoac ringer
lactate hoac ringer fundin) va khong pha véi heparin.

Dich khang dong citrate dugc sir dung la dung dich Prismocitrate 10/2 hodc
18/0 (Baxter, Hoa Ky) thé tich 5 lit. Thanh phan dich Prismocitrate 18/0 bao gém
citrate 18 mmol/L, natri 140 mmol/L, chloride 86 mmol/L. Dich citrate dugc két ndi
vao cong trudc bom (Pre-Blood Pump - PBP) cua hé théng LMLT.

Dich thim tach duge s dung la dich khong c6 canxi, tai dich PrismOcal B22
(Baxter, Hoa Ky), thé tich 5 lit, thanh phén bao gém natri 140 mmol/l; kali 4
mmol/l; glucose 6,1 mmol/l; magiésium 0,75 mmol/l; chloride 120.5 mmol/l; lactate
3 mmol/l va bicarbonate 22 mmol/I.

Dich thay thé duoc st dung 13 ti dich Prismosol BO (Baxter, Hoa Ky), thé
tich 5 lit, thanh phan bao gdm canxi (Ca%*) 1,75 mmol/l, magiésium 0,5 mmol/I,
natri 140 mmol/l, kali 0 mmol/L chloride 109,5 mmol/l, lactate 3 mmol/l, HCO3-

32 mmol/I.
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Dung dich canxi dugc st dung dé bu cho bénh nhén 1a canxi chloride 10%
duogc truyén qua dudng truyén tinh mach trung tdm (CVC) bang bom truyén canxi
tich hop di kém hé thong may loc mau.

Nong d6 Ca?* dugc do bing mdy khi mau dong mach RapidPoint 500,
Siemens, Pirc tai khoa Hoi stre. Nong do Ca?* ctia bénh nhan (piCa) duoc do qua
mau dong mach va ndng do Ca?* sau mang (PFiCa) duoc do trong méu liy qua
cong sau mang trén hé thong diy loc mau. Cac xét nghiém sinh hoa khac bao gdm
noéng d6 ion Mg?*, nong do canxi toan phan, cic thong sd chirc ning gan than...
duoc do béng hé théng xét nghiém ty dong hdéa Aptio Automation, Siemens, Duc
tai khoa sinh hoa.

Trudce khi tién hanh LMLT, dién giai do cta bénh nhan dugc kiém tra. Néu
néng d6 i1Ca cua bénh nhan < 1 mmol/L va/hoac néng do Mg?* < 0,8 mmol/L, can
bu 1 gram canxi chlorua va 1,5 gram magié sulfate trudc khi loc mau véi khang
dong citrate.

Liéu citrate duoc dinh nghia 1a luong citrate trong mot lit mau, don vi mmol/l.
Liéu citrate thuong cai dit ban dau 1a 3 mmol/L va diéu chinh sau d6 dya vao ndng
d6 Ca?* sau mang (PFiCa) va nong d6 Ca?* bénh nhan (piCa). Bé dat duoc muc tiéu
khang dong, PFiCa can duy tri trong khoang 0,25 — 0,5 mmol/L. Khi PFiCa thap
hodc cao hon khoang cho phép, co thé ting hodc giam liéu citrate mdi lan 0,3-0,5
mmol/L dé duy tri PFiCa muyc tiéu.

Cai dat luu lugng mau (BF), thuong trong khoang 100 — 150 ml/ph, tuy theo
can nang bénh nhan. Luu lugng dich citrate sé dugc tinh toan theo luu lugng mau
va néng do citrate c6 trong dung dich citrate dé dat duoc liéu citrate mong mudn.
Do do, téng lugng citrate dua vao hé théng (citrate load) s€ phu thudc vao luu
luong dong mau (BP) va liéu citrate mong mudn. Luu lwong mau cang 1én, lidu
citrate cang cao thi tong luong citrate nhap s& cang cao.

Dcit = Qpap X [Cit] / Qb

Trong do,

Deit 1a liéu citrate (mmol/l)



46

Qrar 12 Ivu luvgng dich citrate (ml/giod),
[Cit] 1a ndng do citrate trong dung dich citrate (mmol/1)
Qb 1a luu luwgng mau (ml/gio)

Luogng canxi truyén bu lai cho bénh nhan duoc cai dit ban dau la khoang
100% lugng canxi udc tinh mét theo phtrc hop canxi-citrate bi loai bé qua dich thai
(1,7 mmol canxi cho mdi lit dich thai) va truyén bang bom tiém dién tich hop trén
may loc mau va két nbi v6i dudng truyén tinh mach trung tim cta bénh nhan. Sau
d6, can ctr theo nong dd canxi trong mau bénh nhan (piCa) dé diéu chinh ti 18 bu
canxi, thuong trong khoang 60 — 140% dé duy tri piCa muc tiéu 1 — 1,2 mmol/L.
Néu piCa thap hon hoic cao hon muc tiéu, diéu chinh téc d6 bl mdi lan 5-10% va
kiém tra piCa sau 60 phit. Néu piCa thap <0,8 mmol/L, can bu nhanh 1 gram canxi
chlorua qua dudng truyén tinh mach trung tim va tang ti 18 bu canxi 1én 10%, kiém
tra cic nguyén nhan gy ha canxi mau, nhat 14 can phai loai trir ¢ hay khong tinh
trang tich Iy citrate.

Dich can loai bo (UF) dugc cai dit tiy theo c6 hay khong tinh trang qua tai
dich cia bénh nhan, muc ti€u quan ly dich va can béng dich cua bénh nhan.

Dich thay thé (Qs) phai duoc bu sau mang (post-filter). Dich thay thé co thé
st dung cac dich loc ¢6 hodc khong c6 canxi va can nhap néng dd canxi trong dich
thay thé vao may dé tinh toan chinh xéac tong luong canxi bu.

Luu luong dich tham tach (Qd) va luu lugng dich thay thé (Qs) duogc cai dat
dé dat duoc lidu loc mau theo muc tiéu loai bo cac chét tan.

Liéu loc méau duoc tinh bﬁng téng luu lugng dich thai trén can nang bénh
nhan mdi gio (ml/kg/gio). Tong luu lugng dich thai bang tong lwong dich bu trude
bom (PBP), dich tham tach (Qd), dich thay thé (Qs) va dich loai bé khoi bénh nhan.
Boi vi luu lwong dich PBP 1a luu luong dich citrate duge tinh toan dé duy tri liu
citrate mong muén, do d6 can diéu chinh Qs, Qd dé liéu loc mau trong khoang 25-
35 ml/kg/gio. Néu bénh nhan c6 tinh trang ting di hoa dam nhu toan mau ning, ly
giai co, nhiém khuan huyét, viém tuy cép..., liéu loc mau cé thé ting hon 35

ml/kg/gid theo nhu cau di€u chinh cac roi loan ndi mdi va loai bd cac chat tan.
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Phic d6 khang dong citrate

May: Prismaflex (Baxter, Hoa Ky) c6 tich hop khang dong citrate.
B¢ loc: M100 (Baxter, Hoa Ky).
Bo qua loc va day dan dugc moi dich (priming) va dudi khi theo quy trinh. Dung
dich duogc stir dung dé mdi 1a dich natri chloride 0,9% hoic ringer lactate hodc ringer
fundin va khong pha véi heparin.
Phuong thirc: CVVH, CVVHD hoac CVVHDF, pha lodng sau mang
Dich lgc:
— Dich bu truéc bom (PBP): Prismocitrate 10/2 hodc 18/0
— Dich tham tach: PrismOcal B22
— Dich thay thé: PrismOcal B22 hoic Prismasol
Canxi bu: Canxi chloride 10% truyén qua catheter tinh mach trung tim bang bom
canxi tich hgp trén may Prismaflex.
Khang dong:
— Liéu citrate: 3 mmol/L (2 — 4 mmol/L)
— Ti 1€ bu canxi: 100% (60% - 140%)
Cai dit ban diu:

Béang 2.5. Cai dat luu luong méau (Qb) theo can nang bénh nhan

Can nang (kg) Luu lwgng mau (Qb)
(ml/phut)
<50 100
50-60 110
60-70 120
70-80 130
80-100 140
> 100 150

— Luu lugng mau (Qb): 100 — 150 mL/phat
— Luu lugng dich bu truéc bom (PBP): 1000 — 2500 ml/gio (1) (may tu dong

cai dat theo liéu citrate)
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— Luu lwong dich thim tach (Qd): 0 — 2500 mL/gio (2)

— Luu luong dich thay thé (Qs): 0 — 2500 mL/gid (3)

— Thé tich dich loai bé khoi bénh nhan: 0 — 500 mL/ gio (4)
— Lidu diéu trj (dose) = (1) + (2) + (3) + (4) = 25 — 35 mL/kg/gio

Theo doi

— Xét nghiém ndéng dd canxi ion hoda cia bénh nhan (piCa) va nong do canxi

ion hoa sau mang (PFiCa) 60 phut sau khi bat ddu LMLT va sau d6 mdi 6

gio bang may phan tich khi mau dong mach.

— Xét nghiém pH mau mdi 6 gio bang may phan tich khi mau dong mach.

— Xét nghiém ndng d6 canxi mau toan phan ([Cate] mdi 12-24 gio, tinh ti 1¢ Ca

toan phan/Ca ion hoa ([Catp]/[iCa]) va danh gi4 thong sb nay:

Muc tiéu:

Nong do canxi mau (piCa):

Nong d6 canxi sau qua loc (PFiCa):

o [Carp]/[iCa] < 2: binh thuong

o [Carp]/[iCa] > 2.5: nghi ngd ¢ su tich tu phirc hop canxi-citrate.
1.0 - 1.2 mmol/L
0.25 - 0.5 mmol/L

Diéu chinh lidu Prismocitrate va canxi chloride 10% bu theo muc tiéu:

Bang 2.6. Chinh liéu citrate va tbc do bu canxi theo nong d6 piCa va PFiCa

PFiCa>0,5 PFiCa0,25-0,5 PFiCa<0,25
piCa <1 Tang liéu citrate 0,5 | Tang canxi bu5% | Giam liéu citrate 0,5
mmol/L mmol/L
Tang canxi bu 10% Tang canxi bu 5%
piCa 1-|Tang lidu citrate 0,5 | KHONG THAY | Giam lidu citrate 0,5
1,2 mmol/L POI mmol/L
piCa>1,2 | Tang lidu citrate 0,5 | Giam canxi bu5% | Giam lidu citrate 0,5

mmol/L

Giam canxi bu 5%

mmol/L

Giam canxi bu 10%

Xét nghiém lai nong d6 piCa va PFiCa 60 phiit sau khi diéu chinh thong sb liéu

citrate hoac liéu canxi bu.
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Canxibu H—=——
[

Bénh nhan
m 3 mmol/L
.|

100 - 150 ml/ph

d Pos 4

0-2500 ml/gio n=;:\] =1 e=0j| 0-2500 ml/gid Q 1000-2500 ml/gid
HiH bl Hi-] HH
Dich thim Khang dong
tach 'S | [ [ Prismocitrate 10/2
(PrismQcal) - - hoic 18/0

Dich thay thé

So d6 2.7. Cai dat khang dong citrate trong LMLT
2.7.4. Quy trinh LMLT sir dung khang dong heparin

May: Prismaflex (Baxter, Hoa Ky).
B0 lgc: M 100 (Baxter, Hoa Ky).
B6 qua loc va ddy din dugc moi dich (priming) va dudi khi theo quy trinh. Dung
dich dugc str dung dé mdi 1a natrichloride 0,9% hoac Ringer lactate hoac Ringer
fundin. Heparin 5000 UI duoc pha vao mdi 1000ml dich. Lan priming cudi cing
khong pha heparin.
Phwong thirc: CVVHD hoac CVVHDF hoac CVVH, pha loang sau mang
Dich lgc:

— Dich bu truéde bom (PBP): Prismasol

— Dich tham tach: Prismasol

— Dich thay thé: Prismasol
Cai dit ban diu:

— Luu lugng mau (Qb): 150 — 200 mL/phat

— Luu lugng dich bu truéc bom (PBP): 0 — 1000 ml/gid (1)

— Luu lugng dich thim tach (Qd): 0 — 2500 mL/gid (2)
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— Luu luong dich thay thé (Qs): 0 — 2500 mL/gid (3)

— Thé tich dich loai b6 khoi bénh nhan: 0 — 500 mL/ gio (4)

— Liéu diéu trj (dose) = (1) + (2) + (3) + (4) = 25 — 35 mL/kg/gid x can ning
Khang dong heparin:

— Liéu nap: 10-30 Ul/kg can ning trude khi tién hanh loc mau

— Liéu duy tri: khéi dau 5-10 Ul/kg/gio, diéu chinh theo aPTT theo bang
Theo d&i: aPTT/ACT mdi 6 gid

Bang 2.7. Diéu chinh liéu khang d6ng heparin theo ACT va aPTT

< 140 gidy <35 gidy 2000 dv - 1200
140-179 gidy  35-50 gidy 1000 dv - 1100
180-200 giay  51-60 gidy - - -
201-240 gidy  61-75 gidy - - 1 100
> 240 gidy > 75 giay - 60 phut 1200
-
150 - 200 ml/ph Bénh nhan

1) I—

- - Heparin =)
Dich tham tich Dich thay thé Dich bu truée
bom (PBP)

So d6 2.8. Cai dat khang dong heparin trong LMLT
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2.7.5. Chi dinh thay qua loc

Qua loc dugc thay khi qua loc bi dong hodc hé thong day loc bi dong. Qua
loc bi dong duoc xac dinh khi mot trong cAc tiéu chuan sau: 1) Ap lyc xuyén mang
(TMP) > 300 mmHg; 2) Ap luc trudc qua loc > 250 mmHg hoic chénh ap gitta ap
lue trude qua loc va ap luc tra mau vé (AP Filter) > 200 mmHg; (3) May loc mau
bao dong tic qua loc va bom mau khong thé tiép tuc hoat dong do dong mau bi tic
nghén. Hé thdng ddy loc bi déng khi quan sat thdy cuc méau dong gy tic ddy loc va

bom méu khong thé tiép tuc hoat dong do dong mau bj tic nghén.
2.7.6. Chi dinh ngtrng loc mau lién tuc

Bénh nhan duoc ngimg loc mau lién tyc khi (1) Chirc nang than cai thién (thé
tich nude tién > 500ml trong 2 ngay lién tiép ma khong str dung thude 1oi tiéu hodc
> 1500ml khi str dung thudc loi tiéu va chi sd uré, creatinin mau khong ting thém,
tinh trang chuyén hoa hodc dién giai on dinh) hoic khi (2) huyét dong on dinh (> 24
gid khong str dung thude van mach) c6 thé chuyén qua loc mau ngét quing (IHD)
hoac siéu loc cham kéo dai (SLED) hoac (3) Chi dinh loc mau lién tuc da duogc giai
quyét.

2.8.  PHUONG PHAP PHAN TiCH DU LIEU

CAc bién s6 duoc phan tich bang phian mém Stata 14.0 (StataCorp LLC, Hoa
Ky). Cac bién danh dinh hay thi tw dugc trinh bay véi s6 ca va ti 1& %. Cac bién
lién tyuc dugc trinh bay voi trung binh + d6 Iéch chuan néu phan phéi chuan hodc
trung vi (t& phan vi 25% ; 75%) néu khong phan phdi chuan. Phép kiém
Kolmogorov-Smirnov va Skewness-kurtosis duoc st dung dé kiém dinh mé hinh
phan phdi cua cac bién sb lién tuc. Cac ti 1& dugce so sanh bang phép kiém Chi-
square hodc phép kiém chinh xac Fisher. Gia tri trung binh ciia hai nhom dugc so
sanh bang phép kiém Student hodc Mann-Whitney U. Biéu dd nguy co séng con
theo thoi gian Kaplan-Meier véi phép kiém log-rank duoc sir dung dé so sanh doi
sdng qua loc va ti 1¢ dong qua loc theo thoi gian giita hai nhém khang dong citrate

v6i khang déng heparin. Phuong phap hdi quy nguy co theo ti 16 Cox ciing duoc st
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dung dé danh gia tac dong cua khang déng citrate va cac yéu té khac nhu lidu loc,
phuong thic loc dbi véi nguy co dong qua loc sém. Khac phép kiém duoc xem 1a

c¢6 ¥ nghia théng ké néu chi s6 p < 0,05.

29. PAOPUC TRONG NGHIEN CUU

Nghién ctru duoc thong qua boi Hoi dong Dao Pirc trong Nghién ctru Y Sinh
hoc ctua Pai Hoc Y Duoc Thanh Phé H6 Chi Minh ngay theo quyét dinh sb
149/DHYD-HP ngay 13/05/2016, véi ma s6 nghién ciru 16109-DHYD, tén nghién
ctru “Nghién ctru hi¢u qua va an toan cuia phuong phdp khang dong citrate trong loc
mau lién tuc ¢ bénh nhén ton thuong than cip tai khoa Hoi st tich cuc”. Nghién
ctru cling duoc thong qua boi Hoi dong Y Puc va Trung TAm Pao Tao va Chi Pao

Tuyén ctia bénh vién Cho Ray.
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CHUONG 3. KET QUA NGHIEN CUU

Trong thoi gian nghién ctru, c¢6 121 bénh nhan véi 210 lugt LMLT duoc
khao sat. Trong do, c6 42 bénh nhan str dung khang dong citrate voi 63 lugt LMLT
va 79 bénh nhan st dung khang dong heparin véi 147 lugt LMLT.

3.1. PAC PIEM LAM SANG, CAN LAM SANG VA KET QUA PIEU TRI
CUA BENH NHAN TTTC PUQC LMLT TAI KHOA HSTC
3.1.1. Pic diém chung cia dan sb6 nghién ciru

3.1.1.1. Tudi va giéi

15

10

o T T T

I T
20 40 60 80 100
Tudi

Biéu d6 3.1. Phan bd tudi ctia dan sé nghién ciru
Nhan xét: Tudi trung vi ciia dan s6 nghién ctru 1a 54 (35 ; 66) tudi. Trong do,
bénh nhan dudi 40 tudi, tir 40 dén 60 tudi va trén 60 tudi chiém ti 1¢ 1an luot 1a
33,0%, 27,3% va 39,7%.
Trong 121 bénh nhan tham gia nghién ctru, c6 67 bénh nhan nam, chiém ti 18

55,4%; 54 bénh nhan nit chiém ti 1& 44,6%.
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3.1.1.2. Bénh nén man tinh

3%

3%\

® Pai thao duong
= Ting huyét ap
= Suy tim

= COPD

® Bénh than man
= Khac

Biéu d6 3.2. Phan b ti 1é cac bénh nén man tinh cta dan sb nghién ctru
Nhan xét: Trong 121 bénh nhan tham gia nghién ctru, c6 71 bénh nhan co
bénh nén man tinh, chiém ti 1& 58,7%. Trong d6, bénh nén chiém ti 1é cao nhat 1a
dai thao duong (54%) va tang huyét ap (21%).
3.1.1.3. M@t sb tinh trang bénh ly néi bat
Bang 3.8. Ti 1¢ mot s6 tinh trang bénh 1y ndi bat ciia bénh nhan LMLT

Pic diém n=121

Nhém bénh (n,%)

- N6i khoa 96 (79,3%)
- Ngoai khoa 20 (16,6%)
- Chan thuong 03 (4,1%)
Viém tuy cip (n,%) 22 (18,2%)
ARDS (n,%) 32 (26,5%)
Séc¢ nhiém khuan (n,%) 50 (41,3%)
Thé may (n,%) 101 (83,5%)
Sir dung thudc van mach (n,%) 85 (70,3%)
Piém APACHE II 234+74
Pi¢m SOFA 10,2+ 3,8
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Nhan xét:

— Trong nhiing bénh nhan tham gia nghién cutu, ti 1€ bénh nhan thuoc nhém

bénh 1y ndi khoa 79,3%, ti 1€ bénh nhan ngoai khoa va chén thuong lan luot

la 16,6% va 4,1%. Ti 1é bénh nhin thé may 83,5%, st dung thudc van mach

70,3%. Bénh nhan sdc nhiém khuén chiém ti 18 41,3%, bénh nhan ARDS

chiém 26,5%.

— Bénh nhan tham gia nghién ctru c6 diém APACHE II trung binh 13 23,4 + 7,4

diém va diém SOFA trung binh 10,2 + 3,8 diém.

3.1.2. Pic diém 1am sang va can 1am sang cia bénh nhan & thoi diém

khéi dau LMLT

Bang 3.9. Pic diém cua bénh nhan ¢ thoi diém khoi dau LMLT

Théng sb n=121
Pi¢m SOFA 11,2 +3,9
Thoi gian diéu tri tai khoa HSTC truéc LMLT, ngay 1(1;2)
Cin bang dich tich liiy, ml 1550 (920 ; 2675)
TTTC niing KDIGO 3 (n,%) 65 (53,7)
Creatinin mau, mg/dL 2,3(1,8;3,0)
BUN, mg/dL 44 (28 ; 60)
Nong d6 kali mau, mmol/L 4,2 (3,5 4,9)

Nong d natri mau, mmol/L

136 (133 ; 141)

pH mau

7,35 (7,26 ; 7,41)

HCO3- mau, mmol/L

17,4 (14,3 ; 21,9)

Lactate mau, mmol/L

3,9(2,0;6,7)

PaO2/FiO2

267 (160 ; 385)

Nhan xét:

— Bénh nhan dugc chi dinh LMLT ¢ thoi diém thudng trong ngay thr 1 sau khi

nhdp khoa HSTC.

— Thoi diém khoi ddu LMLT ¢6 53,7% céc trudng hop TTTC ning (KDIGO
3), can bang dich tich liy trung binh +1550 (920 ; 2675) ml, néng do
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creatinin mau 2,3 (1,8 ; 3,0) mg/dL va BUN 44 (28 ; 60) mg/dL; nong d kali
mau 4,2 (3,5 ; 4,9) mmol/L véi pH mau 7,35 (7,26 ; 7,41) va néng do 17,4
(14,3 ; 21,9) mmol/L.

— Tai thoi diém khoi ddu LMLT, ndng d6 lactate 12 3,9 (2,0 ; 6,7) mmol/L va
hau hét bénh nhan co tinh trang bénh nang voi diém SOFA trung binh 11,2 +
3,9) diém.

3.1.3. Céc chi dinh khéi dau LMLT

60%
° 53.7%
50.8%

50%
40%

30%

20% 18.2%

13.5%
10% 5.8% I I
0% ]

Qua tai dich Tang kali mdu Toan chuyén Tanguré mau TTTC ndng
ti€n trién nang hda nang ti€n trién KDIGO-3

Biéu d 3.3. Ti 1é cac chi dinh khoi ddu LMLT & bénh nhan TTTC
Nhén xét: Chi dinh khéi ddu loc méu lién tuc nhiéu nhit 1a TTTC ning (giai

doan KDIGO 3) va qua tai dich tién trién. Cac chi dinh it gdp hon bao gém ting uré

mau tién trién, toan chuyén hoa ndng va tang kali mau nang.

3.1.4. C4c thdng sb cai dat LMLT
Bang 3.10. Cac thong sb cai dat trong LMLT

Cac thong s6 LMLT n = 210 lwot
Phuwong thire LMLT
-CVVH 137 (65,2%)
- CVVHD/CVVHDF 73 (34,8%)
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Luu lwong mau (Qb), ml/phat 180 (150 ; 180)

Liéu LMLT, ml/kg/gio 35 (30; 40)

Khang dong

- Citrate 63 (30,0%)

- Heparin 147 (70,0%)
Nhan xét:

Hau hét cac luot LMLT st dung phuong thirc CVVH (65,2%). Luu lugng
mau thuong trong khoang 150 — 180 ml/ph va liéu LMLT trung binh 35 (30 ; 40)
ml/kg/gio. Co 63 lugt LMLT (30%) st dung khang dong citrate va 147 luot LMLT
(70%) str dung khang dong heparin.

3.1.5. Két qua loc mau lién tuc

Bang 3.11. Két qua loc mau lién tuc

Pic diém Két qua
Thoi gian LMLT, ngay 04(3;9)
Tong thoi gian diéu tri thay thé than, ngay 05(3;12)
Thoi gian diéu tri tai khoa HSTC, ngay 11 (6 ; 20)
Thoi gian nam vién, ngay 18 (9; 32)
Ti 1 hoi phuc chirc ning thin tai khoa HSTC, n (%) 40 (70,2)
Ti 1¢ hoi phuc chirc ning than dén khi xuat vién, n (%) 47 (87,0)
Ti 1€ tir vong tai khoa HSTC (n,%) 64 (52,9%)
Ti 1& tir vong nam vién (n,%) 67 (55,4%)

Nhan xét:

— Thoi gian LMLT cho mdi bénh nhén trung vi 1a 4 (3 — 8) ngay va thoi gian
diéu tri thay thé than trung vi 13 05 (3 ; 12) ngay.

— Thoi gian diéu tri trung vi cua bénh TTTC dugc LMLT tai khoa HSTC va
thoi gian nam vién trung vi 1an luot 1a 11 (6 ; 20) ngay va 18 (9 ; 32) ngay.

— Hbi phuc chtrc ning than cho dén lic ra khoi khoa HSTC 1a 40/57 truong
hop, chiém ti 18 70,2% va hoi phuc chirc ning than cho dén luc xuit vién 1a

47/54 trudng hop, chiém ti 1& 87%.
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— Ti 1€ tr vong ctia bénh nhan tham gia nghién ctru tai khoa HSTC va ti 1€ tr

vong nam vién lan luot 1 52,9% va 55,4%.

3.1.6. Két qua loc mau lién tuc theo phan nhém KDIGO

Bang 3.12. Két qua loc mau lién tuc theo phan nhém KDIGO

KDIGO 1-2 KDIGO 3 p
(n =56) (n =65)

Thai gian LMLT, ngay 5((4;9) 4(3;7) 0,134*
Tong thoi gian diéu tri thay thé 6(4:;12) 5(3:12) 0,348*
than, ngay
Thoi gian diéu tri tai khoa HSTC, | 12 (7 ; 20) 9(5-24) 0,299*
ngay
Thoi gian nam vién, ngay 20 (13 ; 28) 15 (6 ; 36) 0,420*
Ti 1¢ hoi phuc chire néing than tai | 72,4% 67,9% 0,707*
khoa HSTC
Ti 1& hoi phuc chirc niing than dén | 92,9% 80,8% 0,186*
khi xuit vién
Ti 1€ tir vong tai khoa HSTC 48,2% 56,9% 0,339*
Ti 1¢ tir vong nam vién 50,0% 60,0% 0,270%

*Phép kiém Mann-Whitney. *Phép kiém Chi-square

Nhan xét: So sanh thoi gian loc mau lién tuc, thoi gian nam vién, ti 1€ hoi

phuc chirc ning than, ti 18 tr vong giira hai nhom khéi dau loc mau lién tuc khi

TTTC ning (giai doan KDIGO-3) so véi giai doan KDIGO 1 va 2 cho thdy khong

khac biét c6 y nghia théng ké.
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3.1.7. So sanh cac dic diém cia bénh nhin trong nhém khing dong

citrate va heparin

3.1.7.1. Pic diém chung cia bénh nhan trong nhém khang déng

citrate so véi khang dong heparin

Bang 3.13. Dic diém chung ciia bénh nhan trong nhém khang déng citrate so véi

heparin
Pic diém Citrate Heparin p
(n=142) (n=79)
Tudi, nim 50 (36 ; 67) 56 (34 ; 66) 0,900*
Gi6i nam 24 (57,1%) 43 (54,4%) 0,775
BMI, kg/m2 21,4 (19,5 ; 24,4) 23,6 (21,1:254) | 0,067*
Bénh nén 24 (57,1%) 47 (59,5%) 0,803
Bénh 1y ndi khoa 28 (66,7%) 68 (86,1%) 0,012
Viém tuy cap 7 (16,7%) 15 (19,0%) 0,753
ARDS 9 (21,4%) 23 (29,1%) 0,363
Séc nhiém khuan 17 (40,5%) 33 (41,8%) 0,890
Thé may 37 (88,1%) 64 (81,0%) 0,318
Sir dung thudc vin mach 26 (61,9%) 59 (74,7%) 0,143
Pi¢ém APACHE II 22,7+8,4 23,8+6,9 0,459*
Piém SOFA 10,0 + 4,4 10,4 +3,5 0,617*

* Kiém dinh Student, # Kiém dinh Man-Whitney

Nhan xét: Hau hét cac dac diém chung ctuia dan s6 nghién ctru khong khac

biét c6 y nghia thdng ké giita cac nhém bénh nhan, vi du nhu tudi trung vi ciia bénh

nhan trong nhom citrate va heparin lan luot 13 50 (36 ; 67) tudi va 56 (34 ; 66) tudi,
p = 0,900; giéi nam chiém ti 18 lan luot 1a 57,1% va 54,4%, p = 0,775; diém
APACHE Il trung binh 1an luot 14 22,7 + 8,4 va 23,8 + 6,9 v6i p = 0,459; diém
SOFA trung binh 12 10,0 + 4,4 va 10,4 + 3,5, p = 0,617. Ti 1& bénh nhén séc nhiém

khuan, thd may va st dung thudc van mach twong duong gitta ba nhém. Tuy nhién,
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ti 1¢ bénh nha&n noi khoa cao hon & nhom khang dong heparin so véi citrate (86,1%

$0 Vi 66,7%, p = 0,012).
3.1.7.2.

trong nhém khang dong citrate so véi heparin

Pic diém caa bénh nhan & thoi diém khéi dau LMLT

Bang 3.14. Dic diém cua bénh nhan & thoi diém khai dau LMLT trong nhém khéang

dong citrate so vdi heparin

Théng sb

Citrate Heparin p

(n=142) (n=79)
Piém SOFA 11,1+4,4 11,2+3,6 0,791
Thoi gian diéu trij tai khoa 2(1:2) 1(1;2) 0,575
HSTC truée LMLT, ngay
Cian bang dich tich liiy, ml 1550 (600 ; 2500) | 1511 (1030 ; 2803) | 0,322
KDIGO 3 (n,%) 20 (47,6) 45 (57,0) 0,326
Creatinin mau, mg/dL 2,4(1,9; 3,0 2,3(1,6;3,1) 0,533
BUN, mg/dL 42 (26 ; 60) 44 (29 ; 61) 0,521
Nong d6 kali mau, mmol/L 4,4(3,6;5,4) 4,0(3,5;4,8) 0,190
Nong dé natri mau, mmol/L 138 (134 ; 143) 136 (133 ; 140) 0,614
pH mau 7,34 (7,27 ;7,40) | 7,36 (7,25;7,42) 0,398
HCO3- mau, mmol/L 16,7 (14,8 ;22,0) | 17,5(13,8:21,9) 0,881
Lactate mau, mmol/L 3,7(1,6;7,20 4,0 (2,1;6,6) 0,830
PaO2/FiO2 277 (171 ; 376) 262 (157 ; 397) 0,951

Nhan xét:

Céc dac diém 1am sang va can lam sang cua bénh nhan ¢ thoi diém khoi dau

LMLT khong khac biét c6 y nghia gitra hai nhdm khang dong citrate va heparin véi

p > 0,05.
3.1.7.3.

citrate so véi heparin

CA4c thong so cai dit trong cac lwot LMLT véi khang dong

C6 42 bénh nhan st dung khang dong citrate véi 63 lugt LMLT va 79 bénh

nhan st dung khang dong heparin v6i 147 luogt LMLT duoc khao sat.
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Bang 3.15. CAc thong sb cai dit trong cac luot LMLT vé6i khang dong citrate so véi

heparin
Cac thong s6 LMLT Luwot Citrate Lwot Heparin p
(n=63) (n =147)

Phwong thire LMLT

- CVVH 38 (60,3%) 99 (67,4%) 0,327*
- CVVHD/CVVHDF 25 (39,7%) 48 (32,6%)

Luu lwgng mau (Qb), ml/phat 110 (100 ; 120) 180 (180 ; 200) <0,001%
Liéu LMLT, ml/kg/gio 35(30; 41) 35 (31; 40) 0,823*

* Phép kiém Chi-square; *Phép kiém Mann-Whitney

Nhan xét:

— Phuong thitc LMLT duoc st dung nhiéu nhat 1a CVVH vdi ti 1& ¢ nhom

khang dong citrate so vd1 heparin lan luot 12 60,3% va 67,4%, khac biét

khong c6 ¥ nghia thong ké voi p = 0,327.

— Liéu LMLT trung vi 1a 35 ml/kg/gid va twong dong giita hai nhom khang

dong citrate va heparin.

— Theo phéc d6 khang dong khac nhau, do d6 luu lugng mau (Qb) thap hon rat

nhiéu & nhom sir dung khang dong citrate (110 ml/phit) so v6i nhém khang

dong hepairin (180 ml/ph), p <0,001.
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32. HIEU QUA CUA KHANG PONG CITRATE SO VOl KHANG
PONG HEPARIN TRONG LMLT
3.2.1. Poi séng qua loc trong LMLT ciia khang dong citrate so véi

heparin

100
!

60

40

20

Heparin Citrate

Biéu do 3.4. Poi séng qua loc trong LMLT theo phuong phéap khang déng citrate so
v&i heparin

Nhan xét:

Doi séng qua loc trung vi & tat ca cac luot LMLT 1a 35 (26 ; 51) gid , trong
d6, doi sdng qua loc ¢ cac lwot LMLT sir dung khang dong citrate 1a 56 (42 ; 71)
gid so vai 31 (21 ; 42) gid & nhom khang dong heparin, su khac biét rat c6 y nghia
théng ké vai p <0,001 (Phép kiém Mann-Whitney).

Chénh léch doi sdng qua loc gilta hai nhom khang dong 1a 25,0 gid
(95%KTC, 18,5 - 31,5 gio), vai p <0,001.
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3.2.2. Biéu @6 Kaplan-Meier doi séng qua loc ciia khang déng citrate so

véi heparin trong LMLT
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Biéu d6 3.5. Biéu d6 Kaplan-Meier doi song qua loc trong LMLT ciia khang dong
citrate so vo1 heparin
Nhan xét:
Biéu d6 Kaplan-Meier cho thdy c6 doi song qua loc & nhém khang dong

citrate dai hon déng ké so v&i nhém heparin, p < 0,001.
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3.2.3. Ti |I¢ dong qua lgc theo thaoi gian cia khang dong citrate so véi
khang dong heparin

60%
50%
40%
30%
20%

10%

0% - [
<24 gio 24 - 48 gio 48 - 72 gio > 72 gio
m Heparin 27.2% 54.4% 16.3% 2.0%
m Citrate 4.8% 27.0% 44.4% 23.8%

Biéu d6 3.6. Ti 1¢ dong qua loc theo thoi gian ciia khang dong citrate so véi khang
dong heparin
Nhan xét:
— Ti 1€ dong qua lgc trude 24 gid & cac lugt LMLT véi khang dong heparin
va khang dong vung citrate 1a 27,2% so vo1i 4,8%.
— O thoi diém 72 gid sau khi bat dau loc méau, & nhom khang dong citrate
6 23,8% qua loc chua bi dong so vdi 2% & nhom heparin.

— Céc khéc biét ndy c6 ¥ nghia théng ké vai p < 0,001,
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3.2.4. Vai tro ciia khang dong va cac yéu té khac anh hwéng dén dong
qua lgc sém trong LMLT

3.24.1. Anh hwéng ciia phwong thic loc dbi véi dong qua loc

0,
30% 27.0%
20%
12.5%
10% 7.7%
0%
CVVH CVVHD/CVVHDF CVVHDF

Biéu d6 3.7. Ti 1¢ dong qua loc sém trudc 24 gid theo phuwong thire LMLT

Nhan xét:

Trong cac lugt LMLT véi cac phuong thee CVVH, CVVHD va CVVHDF,
ti I1¢ dong qua loc trude 24 gio lan lugt 12 27%, 12,5% va 7,7%. Theo do, phuong
thic CVVH lién quan dén ting nguy co dong qua loc sém véi HR = 3,64 (95%
KTC, 1,53 - 8,64), p = 0,003 so v6&i phuong thrc CVVHD/CVVHDF.
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Biéu d6 3.8. So sanh doi sdng qua loc theo cac phuong thirc loc va cac phuong phap
khang dong
Nhan xét:
Doi sdng qua loc dbi v6i phuong thite CVVH c6 xu hudng thap hon so voi
phuong thic CVVHD/CVVHDF cho du st dung phuong phap khang dong la

citrate hay heparin. Sy khac biét nay 1 rang hon néu sir dung khang dong heparin.



67

3.2.4.2. Anh hwéng caa liéu loc ddi véi dong qua loc

40%
30% 28.8%
20%
12.0%
10%
0.0%
0%
<25 ml/kg/gio 25-35 ml/kg/gio >35 ml/kg/gio

Biéu do 3.9. Phan bd ti 18 dong qua loc trudc 24 gid theo liéu LMLT
Nhan xét:
e Tilé dong qua loc trudc 24 gid theo lidu loc mau < 25 ml/kg/gio, 25 — 35
ml/kg/gio va > 35 ml/kg/gio 1an lugt 1a 0%, 12% va 28.8%.
e Liéu loc mau > 35 ml/kg/gid c6 xu hudng ting nguy co dong qua loc sém
trudc 24 gio so véi liéu loc < 35 ml/kg/gio véi HR = 1,83 (95% KTC, 0,99 —
3,38), p = 0,052.
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<35 ml/kg/gi®  >35 ml/kg/gi®

Heparin

<35 ml/kg/gi&

>35 ml/kg/gi&

Citrate

Biéu d6 3.10. So sanh doi séng qua loc theo liéu loc va phuong phap khang dong

Nhan xét: Doi sdng qua loc theo cac lidu loc cao (>35 ml/kg/gid) co xu

huéng thip hon so voi liéu loc <35 ml/kg/gid cho du sir dung khang dong citrate

hay heparin.

3.2.4.3. Phan tich da bién c4c yéu t6 anh hwéng dong qua loc s6m

trong LMLT
Bang 3.16. Phan tich da bién cac yéu td anh hudng dong qua loc sém trong LMLT
Yéu to lién quan HR 95% KTC p*
Phuwong thire CVVH 3,61 1,52 - 8,57 0,004
Liéu loc cao (>35 ml/kg/gio) 1,93 1,05-3,56 0,035
Khang dong citrate 0,16 0,05-0,51 < 0,002

* M6 hinh héi quy Cox
Nhan xét:
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Phén tich da bién cc yéu t6 lién quan déng qua loc som trudc 24 gid bao
gém khang dong, phuong thirc LMLT va liéu loc méau bang phuong phap hdi quy
Cox cho thiy khang dong citrate 13 yéu té gitip giam nguy co dong qua loc sém véi
HR = 0,16 (95% KTC, 0,05 - 0,51), p = 0,002.

Nguoc lai, phuwong thirc loc CVVH lién quan dén ting nguy co dong qua loc
voi HR = 3,61 (95% KTC, 1,52 — 8,57), p = 0,004. Bén canh do, lidu loc mau cao >
35 ml/kg/gio cling lam tang nguy co dong qua loc vo1 HR = 1,93 (95% KTC, 1,05 —
3,56), p = 0,035.

1 |
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Phwong thire .
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T
0.C 95
L 0.0 2.5
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Biéu db 3.11. Céac yéu t6 anh huong dén dong qua loc trong LMLT

Nhan xét:

Biéu d6 Forest Plot thé hién cac yéu t6 anh huong dén bién cb dong qua loc
trong LMLT cho thay sir dung khang dong citrate 1 yéu t6 bao vé lam giam nguy
co dong qua loc, trong khi d6 phuong thite CVVH va lidu loc cao > 35 ml/kg/gio 1a
yéu t6 1am ting nguy co dong qua loc trong LMLT.



70

3.3. TINH AN TOAN CUA KHANG PONG CITRATE SO VOI KHANG
PONG HEPARIN TRONG LMLT
3.3.1. Ti Ié cac bién ching lién quan LMLT ciia khang déng citrate so

véi heparin

80%

60%

40%

20% I

0% Il I []
Ha kali mau Ha magne Toan c,huyen leem . Xuat huyét
mau hoa chuyén hoa

®m Heparin  72.9% 29.1% 18.9% 4.6% 14.1%
m Citrate 78.0% 68.5% 24.6% 3.6% 7.3%

Biéu d6 3.12. Phan bd ti 1& cac bién chimg lién quan LMLT cua khang déng citrate
so voi heparin

Nhan xét:

— Cac bién chimg chuyén hoéa lién quan LMLT nhu toan chuyén hoa, kiém
chuyén héa ¢ ti 1¢ twong duong giira hai nhom.

— Céac bién ching vé dién giai cho thy ti 1& ha kali mau thuong gip va cé ti
1¢ khong khac biét ¢ hai nhom. Tuy nhién, ha magié mau ¢ nhom khang
dong citrate thuong gap hon so vdi nhoém heparin, 68,5% so véi 29,1%,
p<0,001.

— Bién chimng xuat huyét xay ra c6 xu huéng thap hon ¢ nhom khang dong

citrate, 7,3% so véi 14,1%, p=0,192.
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3.3.2. Ti lé truyén méau va sé lweng cac ché phAm mau truyén trong

nhom khang dong citrate so vai heparin

Bang 3.17. Ti I¢ truyén mau va s0 lugng cac ché pham mau truyén cia nhom khang

dong citrate so vai heparin

Ti 18 truyén mau va s6 lwong Citrate Heparin p
ché phim mau truyén (n=42) (n=79)
Ti 1é truyén hong cau ling 54,8% 51,9% 0,764
Ti 1& truyén huyét twong twoi 31,0% 27,9% 0,720
Ti 1é truyén tiéu cau khoi 35,7% 35,4% 0,976
S6 lwong hong ciu ling 5(2;9) 2 (4:;6) 0,698*
S6 lwong huyét twong twoi 6(2;8) 4(2;10) 0,703*
S6 lwong tiéu cau khoi 3(2;4) 2(1;4) 0,256*

* Kiém dinh Mann-Whitney
Nhan xét:

Ti 1€ truyén cac ché pham mau va s6 luong cac ché pham mau da truyén (bao

g6m hong cau ling, huyét tuong tuoi, tiéu cau khdi) khong khac biét giira hai nhom

khéng dong heparin va citrate.
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3.3.3. M@t s bién cd ngoai ¥ lién quan khang déng citrate
3.3.3.1. Nong d@) ion canxi mau sau mang cia bénh nhan LMLT véi

khang dong citrate
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Biéu do 3.13. Nong d¢ ion canxi mau sau mang ctia bénh nhan LMLT véi khang
dong citrate
Nhan xét: Nong d6 canxi ion héa (Ca?*) sau mang theo di trong qué trinh
LMLT véi khang dong ving citrate cho thdy & cac thoi diém ban dau nong do Ca?*
con dao dong nhiéu, biéu thi béng d6 1éch chuin 16m, céc thoi diém sau d6 néng do

Ca®* it dao dong hon va nam trong muyc tiéu 0,25 — 0,5 mmol/L.
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3.3.3.2. Nong dd ion canxi mau trong mau ddng mach cia bénh
nhan LMLT véi khang dong citrate
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Biéu do 3.14. Néng dd ion canxi mau trong mau dong mach cua bénh nhan LMLT
trong nhdm khang déng citrate
Nhan xét: Nong d6 canxi ion hoa (Ca?*) trong mau dong mach ctia bénh nhan
theo ddi trong qua trinh LMLT véi khang dong ving citrate cho thdy ban dau, nong
d6 Ca®* c¢6 xu hudng thap (< 1 mmol/L), va theo thoi gian, canxi duoc bu va diéu

chinh nén ndng d6 Ca2* bénh nhan hau hét trong khoang 1 — 1,2 mmol/L.
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3.3.3.3.
LMLT véi khiang dong citrate

R&i loan canxi mau va tich liiy citrate & nhitng bénh nhan

20%
13.1%
10%
4.8%
0.5% .
0% —

Ha canxi mau Tang canxi mau Tich Iy citrate

Biéu db 3.15. Ti 1¢ r6i loan canxi mau va tich Iy citrate ¢ nhitng bénh nhan LMLT
v6i khang dong citrate
Nhan xét: Ti 1& ha canxi mau ([Ca?*] < 0,9 mmol/L) x4y ra & 13,1% céc thoi
diém theo doi. Ti 18 ting canxi mau ([Ca?*] > 1.3 mmol/L) hiém gip. Hai bénh nhan
co hién tugng tich liiy citrate, chiém ti 18 4,8%.
3.3.4. Ti l¢ hdi phuc chirc niing than, thoi gian diéu tri thay thé than va
thai gian nam vién ciia nhom khang déng citrate so véi heparin
Bang 3.18. Ti 1¢ hdi phuc chirc nang than, thoi gian diéu trj thay thé than va thoi

gian nam vién ciia nhom khang dong citrate so vdi heparin

Pic diém Citrate Heparin p
(n=42) (n=79)

Ti 1¢ hoi phuc chirc ning thén tai khoa 68% 71,9% 0,751
HSTC, (%)

Ti 1¢ hoi phuc chirc ning nam vién, (%) 78,3% 93,5% 0,098
Thoi gian LMLT, ngay 05(4;12) 04@3;7) 0,005
Tong thoi gian diéu tri thay thé than tai 10 (5 ; 20) 04 (3;10) | 0,001
khoa HSTC, ngay
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Thoi gian diéu trj tai khoa HSTC, ngay 12 (7 ; 25) 9(;17) 0,094

Thoi gian nam vién, ngay 23 (14 ; 41) 15(8;30) | 0,025

Nhan xét:

— Ti I hoi phuc churc ndng than tai khoa HSTC va ti 1€ hoi phuc chic nang
than ndm vién khong khac biét c6 y nghia thong ké giita hai nhom khang
dong citrate va heparin.

— Thoi gian LMLT trung binh cia mdi bénh nhan va tong thoi gian diéu tri
thay thé than tai khoa HSTC trung binh ctia mdi bénh nhan déu dai hon &
nhom khang dong citrate so vdi heparin, véi gia tri p < 0,05..

— Thoi gian nam vién trung binh & nhém khang dong citrate cling dai hon so

v&i heparin, 23 (14 ; 41) ngay so voi 15 (8 ; 30) ngay, p = 0,025.

3.3.5. Két qua diéu tri cia bénh nhan LMLT véi khang dong citrate so

véi khang dong heparin

80%
59.5% 60.8%
60%
45.2%
40.5%
40%
- I
0% . , s
Ttr vong tai khoa HSTC Ttr vong nam vién

m Heparin 59.5% 60.8%
m Citrate 40.5% 45.2%

Biéu d6 3.16. Ti 1é tr vong ctia bénh nhan LMLT véi khang dong citrate so véi
khang dong heparin
Nhan xét:
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— Tilé tir vong tai khoa HSTC chung 1a 52,9% va tir vong nam vién 1a 55,4%.

— Ti Ié tr vong tai khoa HSTC ¢ nhom khang déng citrate va heparin 1an luot
14 40,5% so v6i 59,5%, p = 0,046.

— Ti 1é tir vong ndm vién & nhém khang dong citrate va heparin lan luot 1a

45,2% so v6i 60,8%, khac biét chwa co ¥ nghia théng ké véi p = 0,102.

3.3.6. Tilé séng con nam vién cia bénh nhan LMLT cia nhém khang

dong citrate so voi heparin
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Biéu d6 3.17. Biéu do Kaplan-Meier ti 1¢ song con nam vién cta bénh nhan LMLT
theo thoi gian cia nhém khang dong citrate so véi heparin

Nhan xét: Bién d6 Kaplan-Meier cho thdy nhom bénh nhan LMLT sir dung

khang dong citrate va khang dong heparin c6 nguy co tir vong nam vién khdng khac

biét co6 ¥ nghia gitra hai nhém.
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3.3.7. Céc yéu té lién quan tir vong cia bénh nhan TTTC dwoc LMLT
véi khang dong citrate va heparin tai khoa HSTC.
Bang 3.19. Phén tich da bién cac yéu t lién quan tir vong ndm vién ctia bénh nhan

nang LMLT v&i khang dong citrate va heparin.

Yéu t6 OR 95% KTC p
Tudi > 60 1,82 0,79 — 4,23 0,162
Bénh ndi khoa 2,11 0,73 - 6,09 1,167
Nhiém khuén huyét 1,56 0,69 — 3,53 0,291
Khéi ddu LMLT khi KDIGO 3 1,19 0,54 — 2,59 0,664
Khéi dau LMLT khi BUN >70 mg/dL 3,86 1,16 — 12,85 0,028
Khang dong citrate 0,46 0,19-1,08 0,073

Nhan xét:

— Trong phan tich da bién bang hoi quy logistic cac yén t6 16n tudi (> 60 tudi),
thudc bénh 1y ndi khoa, c6 nhiém khuin huyét, khoi ddu LMLT khi TTTC
ning (KDIGO 3), khong 1am gia ting c6 ¥ nghia théng ké nguy co tir vong
nam vién ctia bénh nhan nang tai khoa HSTC ¢6 TTTC can LMLT véi khang
dong citrate va heparin.

— Yéu tb khoi dau LMLT khi BUN >70 mg/dL 14 yéu t6 doc lap tang ti 1é tir
vong nam vién véi OR = 3,86 (90%KTC 1,16 — 12,85; p = 0,028). Trong khi
d6, khang dong citrate c6 xu hudng giam tir vong nam vién véi OR = 0,46

(95%KTC 0,19 — 1,08), khac biét chua c6 ¥ nghia thong ké véi p = 0,073.
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CHUONG 4. BAN LUAN

4.1. PAC PIEM LAM SANG, CAN LAM SANG VA KET QUA PIEU TRI
CUA BENH NHAN TTTC PUQC LMLT TAlI KHOA HSTC

4.1.1. Tudi va giéi

Bénh nhan tham gia nghién ctru ciia chung t6i 6 tudi trung vi 1a 54 (35 ; 66)
tudi, trong 6, nhom tudi trén 60 tudi chiém 39,7%. Gidi nam chiém 55,4%, nir giGi
44,6%. Nghién ctru gan ddy cua Pham Phan Phuong Phuong va cong su & nhiing
bénh nhan LMLT diéu tri tai khoa HSTC Bénh vién Pai hoc Y Duoc ¢6 tudi trung
vi cao hon la 71 (61 ; 82) tudi; ti 1¢ nam gidi 1a 48,8%°:. Nghién ctru ctia Schilder
nim 2014 & 136 bénh nhan LMLT véi khang dong citrate hodc heparin ciing ¢ tudi
trung binh cao hon, 67,5 tudi ca ti 1é nam gidi 1a 67%°. Mot nghién ciru khac gan
day ctia Zarbock trén 596 bénh nhan LMLT dugc chia ngdu nhién str dung khang
dong citrate hodc heparin, tudi trung binh ctia dan sb nghién ctru 1a 68,5 tudi va ti 16
nam chiém 67,5%2. Hau hét cac bénh nhan ning tai khoa HSTC can LMLT thuong
16n tudi va giéi nam chiém wvu thé hon nit. Tudi va giéi cia mot sé nghién ctru duoc
so sanh trong bang sau.

Bang 4.20. So Sanh dic diém tudi va gidi cua bénh nhan theo mot s6 nghién ciru

Piic diém Nam n Tuoi Nam gioi
(nam) (%)
Oudemans-van Straaten et al.?° 2009 200 | 73(64;79) 68
Schilder et al.*® 2014 139 67 (36 ; 87) 67
Stucker et al.?8 2015 103 64 + 14 59
Gattas et al.?’ 2015 202 | 66,4+14,3 71
Zarbock et al.?® 2020 506 | 675+123 68,7
Pham PP Phuong et al.™! 2021 127 71 (61 ; 82) 48,8
Chung toi 2022 121 | 54 (35;66) 55,4
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4.1.2. Mirc do nang cia bénh

Trong nghién ctu cua chiung t6i, mirc d0 nang cia bénh nhén tham gia
nghién ctru thoi diém nhdp khoa HSTC véi APACHE Il trung binh 13 23,4 + 7,4
diém. Nghién ctru cia Pham P.P Phuong va cong su trén 127 bénh nhan LMLT co
diém APACHE II trung binh ngay nhap HSTC la 23,2 + 7,8 diém, ciing twong dong
véi cac nghién ciru cua Borg R., Gattas D.J., Hwang S.D., Truong N. Hai, Hoang
V. Quang?"9%:%, Theo d6, nghién ctru cia Hoang V. Quang khdo sat 86 bénh nhan
¢6 sdc nhiém khuan kém suy da co quan dugc LMLT c6 APACHE Il 1a 21,9 +
3,1%. Nghién ctru ctia Hwang trén 222 bénh nhén tham gia c¢6 diém APACHE II
trung binh 1a 24,9 + 6,1 diém %. Nghién ctru ciia Borg nim 2017 ghi nhéan
APACHE II trung vi ciia nhom bénh nhan nghién ctru 14 21 (16 ; 25) diém ¢ nhém
sit dung khang dong Heparin va 22 (20 ; 28) diém ¢ nhom st dung khéang dong
Citrate®2. Nghién ctru ctia Gattas ciing c6 diém APACHE Il trung binh 14 25 + 6,9
diém?’. Nghién ctru cua Zarbock va cong su trén 596 bénh nhan cé diém APACHE
IT trung binh cia nhom bénh nhan LMLT véi khang dong citrate 1a 28,4 + 6,9 va
nhom heparin 12 28,5 + 7,1 diém %°. Tém lai, qua két qua cac nghién ctru cho thay
dan sb bénh nhan LMLT tai cac khoa HSTC thuong co6 tinh trang bénh nang di
kém, v6i diém APACHE II trong khoang 20 — 29 diém, va ti 1& tir vong wéc doan
khoang 40% - 55%.

DPiém SOFA trung binh lac nhép vién ctia bénh nhan trong nghién ctru cua
ching toi 1a 10,2 + 3,9 diém. Nghién ciru ctia Pham P.P. Phuong va cong sy ¢6
diém SOFA trung binh 12 10,3 + 3,5°%. Nghién ciru ctia Truong N. Hai, diém SOFA
chung cta din sb bénh nhan dugc LMLT 1a 11,3 + 3,7 diém®. Nghién ctru cta
Zarbock va cong su, diém SOFA trung binh cta dan ) nghién cou 1a 11,5 = 3,0
diém, ciing twong dwong v6i ching t6i2°. Twong ty, hai nghién ctru d6i ching ngiu
nhién 16n gan day vé thoi diém khoi dau diéu tri thay thé than trong TTTC Ia
AKIKI va IDEAL-ICU, trong nhém bénh nhan LMLT c6 diém SOFA trung binh
11,7 + 3,1 diém?. Nhu vdy, diém SOFA cua bénh nhan LMLT trong nhiéu nghién
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ctru thudng cao, trong khoang 10 — 12 diém, va ciing lién quan véi tinh trang bénh

nang va suy da tang di kem.

Béang 4.21. So Sanh mtrc d§ nang cua bénh nhan theo mot ) nghién ctru

Pic diém Nam n Pié¢m Pi¢m
APACHE II SOFA
Oudemans-van Straaten et al.?° 2009 200 | 28(27;30) -
Schilder et al.=® 2014 | 139 | 23(11;53) | 10(2;19)
Stucker et al.?8 2015 103 28+9 -
Gattas et al.?’ 2015 202 25,6 £ 7,6 -
Zarbock et al.?° 2020 596 284+6,9 |[115+30
Pham PP Phuong et al.™! 2021 127 23,1+738 10,2+ 3,5
Chang toi 2022 121 23474 10,2+ 3,8

4.1.3. Bénh ly nén man tinh

Trong 121 bénh nhan tham gia nghién ctru cua chung t61, bénh nhan c6 bénh
nén chiém ti 1é 58,7%. Trong do, bénh nén chiém ti 1é cao nhat 1a dai thao duong va
tang huyét ap, chiém ti 1é 1an luot 12 54% va 21%. Twong tw, nghién ctru cia Pham
P.P. Phuong ciing cho théiy c6 46% bénh nhan c6 bénh nén man tinh va bénh ly nén
chiém ti 1& cao nhét 1a tim mach (37%) va than (11,7%)°.. Nghién ctru ctia Zarbock
cho thay bénh nhan LMLT tham gia nghién ciru déu c6 ti 1¢ bénh 1y nén cao, trong
d6 cac bénh 1y nén thudng gip bao gdm ting huyét ap (67,5%), bénh than man
(37,7%), rdi loan nhip (35,1%), suy tim sung huyét (30,4%), dai thao duong
(26,3%), COPD (14,3%), xo gan (1,3%) & nhém khang dong citrate va khdng khéc
biét c6 y nghia thdng ké v6i nhém khang dong heparin®.

4.1.4. Péi twong bénh nhan tham gia nghién ciru

Nghién ctru cua ching t6i dugc thuc hién tai khoa HSTC ndi-ngoai, ¢ ddi
tugng 13 cac bénh nhan ning c6 TTTC dugc diéu tri véi LMLT. Ti 18 bénh nhan noi
khoa chiém 79,3%, ti 1& bénh nhan ngoai khoa va chén thuong chiém ti 1é 1an luot 1a

16,6% va 4,1%. Trong nghién ctru ctia Oudemans-van Straaten va cong su & mot
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trung tdm HSTC tai Ha Lan trén 200 bénh nhan LMLT v61 khang dong citrate va
LMWH, ti 1& bénh nhan ndi khoa va ngoai khoa 1an lugt 1a 48% va 52%2. Nghién
cuu cua Schilder va cdng su tai 10 khoa HSTC tai Ha Lan trén 139 bénh nhan
LMLT, ti 1¢ bénh nhan ndi khoa va ngoai khoa lan luot 1a 64% va 36%*°. Trong
mot nghién ctiru khac cia Stucker va cdng sy tai mot trung tdm HSTC cua Thuy Si,
trén 103 bénh nhan LMLT c6 ti 1€ bénh nhan ndi khoa, ngoai khoa va chin thuong
lan luot 1a 75%, 20% va 5%, twong tu nghién ctru cta chung t6i%%. Trong nghién
cuu cua Gattas va cong su tai 7 khoa HSTC ¢ Uc va New Zealand trén 212 bénh
nhan LMLT, ti 1¢ bénh nhan ndi khoa va ngoai khoa 1a 68% va 32%. Mat khac,
nghién ctru ctia Zarbock va cong su tai 26 khoa HSTC cua Buc trén 638 bénh nhan
LMLT co ti I¢ bénh nhan ngoai khoa chiém uu thé v6i 75%, bénh nhan nodi khoa
chiém 25%%. Qua d6 cho thay, phan bd bénh nhan trong cic nghién ctiru anh hudng

béi vao loai hinh khoa HSTC 14 ndi khoa, ngoai khoa hay hon hop.
4.1.5. Chi dinh khéi dau loc mau lién tuc va két qua diéu tri

Chi dinh khéi dau loc mau lién tuc trong nghién ctru cua chung toi nhiéu
nhit 1a TTTC nidng (giai doan KDIGO 3) va qua tai dich tién trién. Cac chi dinh it
gap hon bao gdm ting uré mau tién trién, toan chuyén hoa ning va ting kali mau
ning. Thoi gian diéu tri trung vi tai khoa HSTC va thoi gian ndm vién trung vi lan
luot 12 11 (6 ; 20) ngay va 18 (9 ; 32) ngay. Ti 1& hdi phuc chirc nang than cho dén
lac ra khoi khoa HSTC 1a 70,2% va hoi phuc chtrc nang than cho dén luc xuat vién
13 87%. Ti 1é tir vong tai khoa HSTC va ti 18 tir vong ndm vién lan luot 13 52,9% va
55,4%. Khi so sanh két qua diéu tri gitra hai nhom khéi dau loc mau lién tuc dwa
theo giai doan KDIGO, nhom Igc mau khi TTTC nang (giai doan KDIGO-3) so véi
giai doan KDIGO 1 va 2, cho thay khong khac biét c6 ¥ nghia thong ké vé thoi gian
diéu tri cling nhu ti 18 hdi phuc chirc ning than va ti 1& tr vong.

Két qua nghién ciru cua ching t6i ciing twong tu cac nghién ciru gan day vé
thoi diém khoi dau loc mau lién tuc ¢ bénh nhan TTTC. Nghién ctru AKIKI ¢ 38
trung tam tai Phap trén 620 bénh nhan nang tai khoa HSTC ¢6 TTTC cho théy ti 1€
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tor vong tai khoa HSTC va tir vong nam vién 1a 42,5% va 48,9%. Ti 1& hoi phuc
chtrc nang than 89,1%. Trong d6, nhém chi dinh loc mau sém (khi TTTC giai doan
KDIGO 3) so v6i nhém loc mau mudn (khi ¢6 bién chimg de doa tinh mang) khong
khac biét vé ti 1é tir vong ciing nhu ti 1& hdi phuc chtrc ning than. Nghién ctu
IDEAL-ICU & 29 trung tdm tai Phép trén 488 bénh nhan s¢ nhiém khuén c¢6 TTTC
c6 ti 1& tir vong 28 ngay va 90 ngay lan luot 1a 43,6% va 54,5%, thoi gian loc mau
trung binh 2-4 ngay, ti 18 hdi phuc chirc ning than ngay 28 13 87,6%. Nhom bénh
nhan TTTC dugc chi dinh loc mau sém (khi TTTC giai doan RIFLE 1a F) so véi
nhém loc mau muédn (khi c¢é bién chimg de doa tinh mang) ciing khong khac biét vé
ti 1é tir vong cling nhu ti 1¢ hoi phuc chirc nang than, thoi gian thd may, thoi gian
nam HSTC va thoi gian nim vién. Gan ddy, nghién cttu STARRT-AKI ¢ 168 trung
tam tai 15 quéc gia trén 2927 bénh nhan nang tai khoa HSTC c¢6 TTTC cho thay ti
1¢ tir vong 90 ngay 13 43,8%, thoi gian loc mau trung binh 1a 5 ngay, ti 18 hoi phuc
chtrc nang than 91,8%. Cling khong c6 su khac biét veé tir vong, hoi phuc churc nang
than, thoi gian nam HSTC, thoi gian nam vién gitra hai nhoém chi dinh loc mau sém
(khi TTTC giai doan KDIGO 2-3) so v6i mudn (khi c¢6 bién chimg hodc TTTC ning
> 72 gid). Mat khac, nhom chi dinh loc mau sém con ting thoi gian phai diéu tri

thay thé than va bién chung lién quan LMLT.

Qua d6 cho thay chi dinh khéi dau loc méu lién tuc van con 1a mot khia canh
dang dugc nghién ctru va tiy thudc vao phac do cia timg qudc gia, ting trung tam.
Mot khao sat tai An Do gin day cho thiy 1y do chi dinh loc mau nhiéu nhat 13 toan
chuyén héa (36,5%), ting creatinine mau (14%), qua tai dich (12,5%), ting kali
mau (10%), va két hop (28%). Mot s6 1y do khac chi dinh loc mau bao gdbm TTTC
giai doan KDIGO 3, dich tich liiy tang va thanh loc mau do sbc nhiém khuan. Mot
nghién ctru khac tai TAy Ban Nha cho thay chi dinh LMLT nhiéu nhét lién quan dén
diéu hoa ndi moi (42%), thiéu niéu (26%), qua tai dich (15%) va t6i wu hoéa huyét
dong (13%), hiém khi chi dinh 16¢c mau theo muc d6 KDIGO hay chi dinh do néng

dd creatinin quéa cao.
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42. HIEU QUA CUA KHANG PONG CITRATE SO VOl KHANG
DPONG HEPARIN TRONG LMLT

4.2.1. Poi sdng qua loc va ti 1é dong qua loc trong LMLT caa khang

dong citrate so v4i khang dong heparin

Theo két qua nghién ctru cua chung toi, doi séng qua loc LMLT chung la 35
(26 ; 51) gio, 6 nhom khang dong citrate 1a 56 (42 ; 71) gio so véi 31 (21 ; 42) gio &
nhom heparin, chénh 1éch gitra hai nhém la 25 gio (95%KTC, 18,5 — 31,5 gio), p <
0,001. Hon nira, ti 1¢ dong qua loc sém trude 24 gio & nhdém khang dong citrate 1a
4,8% so v&i1 27,2% & nhém heparin, ti 1€ qua loc st dung dugc hon 72 gid ¢ nhoém
citrate va heparin 1an luot 1a 23,8% va 2,0%, khac biét c6 y nghia thong ké voi p <
0,001.

Trudc nghién ciru ciia chung toi cling da c6 mot s6 nghién ciru so sanh hiéu
qua cua khang dong vung citrate so v&i khang dong toan than nhom heparin trong
LMLT. Cac két qua phan 16n cho thiy khang déng citrate gitip kéo dai doi séng qua
loc, duy tri chirc ning qua loc va giam ti 1& dong qua loc. Tuy nhién mot sé nghién
ctru cho két qua khong khac biét dang ké giita hai nhom. Cac nghién ctru ndy c6 ddi
tugng bénh nhan, thiét ké nghién ctru, phac d6 khang dong citrate va heparin khac
nhau, do d6 ¢ thé dem dén cac két qua khac nhau.

Nghién ctu cua Monchi va cong su nam 2004 trén 20 bénh nhan khéng co
nguy co cao chdy méau va khong xo gan tai khoa HSTC ¢ Bi voi phuong thac loc
mau 1a CVVH. DPay 1a nghién ctru d6i ching ngau nhién dau tién cho thiy hiéu qua
va an toan cua khiang dong vung citrate so véi khang dong heparin®®. Nghién ctu
tiép theo cua Kutsogiannis va cong sy nam 2005 tai Canada & bénh nhan ning c
TTTC va ciing khong c6 nguy co bién ching chay mau cao. Két qua cua hai nghién
ctu trén cho thay doi séng qua loc & nhom khang dong heparin thap hon c6 y nghia
thdng ké so v6i nhom khang dong ving citrate, va thoi gian gian doan diéu tri thay
thé than ciing ngan hon & nhom citrate™,

Trong mét nghién ctiru khac cua Kutsogiannis va cong su, ti 1€ dong qua loc

xay ra nhiéu hon c6 y nghia thong ké & nhém heparin (53,5%) so v&i nhdm citrate



84

(16,7%), va thoi gian gian doan diéu tri thay thé than ciing ngin hon & nhém
citrate”. Khi sir dung mé hinh héi quy Cox bao gom cac yéu té anh hudng dén diéu
tri, gii, diém LOD, ndng d6 AT-IIL, nguy co dong qua loc & nhom citrate thap hon
c6 y nghia so véi heparin véi HR 0,37 (95% KTC, 0,2 — 0,7), p = 0,002. Bén canh
do, nghién ctru cta Tiranathanagul nam 2011 tai Thai Lan vd&i phuong thuc loc
CVVH bu dich truéc mang véi qua loc polyethersulfone trén 20 bénh nhan nang
TTTC va cd chi dinh LMLT, cho thiy thoi gian qua loc & nhom citrate cao hon ¢6 ¥
nghia thong ké so v&i nhom sir dung heparin (37,5 + 23 so véi 26,1 + 19 gio) ¥.
Thir nghiém cua Hetzel tai bac trén 170 bénh nhén véi phuong thic loc CVVH bu
dich truéc mang ciing c6 doi song qua loc trung binh dai hon dang ké & nhom
citrate so v4i nhém heparin (37,5 £ 23 gio so va6i 26,1 + 19 gio, p <0,001, n =
87/81)".

Nghién ctu d6i chung ngau nghién caa Stucker va cong sy thuc hién tai
Thuy S nam 2015 cling danh gia hiéu qua va d6 an toan cua khang dong so vai
heparin trén 103 bénh nhan TTTC can LMLT, phuong thic CVVHDF cho thiy &
52 bénh nhan khong can ngimg RRT trong 3 ngay dau tién cua RRT, doi séng qua
loc trung binh ting 1én dang ké & nhém citrate so véi nhom heparin (49 + 29 so V6i
28 + 23 gio, p = 0,004)%. Nghién ciru d6i ching ngau nhién da trung tim dugc
Gattas va cong su da thuc hién mot thir nghiém ngau nhién c6 ddi ching ¢ bay khoa
HSTC tai Uc va New Zealand & 212 bénh nhan ngudi 16n can loc méu lién tyc.
Bénh nhan duoc phan nhém ngau nhién vao mét trong hai nhom sir dung phuong
phap khang dong vung: citrate-canxi hoic heparin-protamine?”. Két qua cho thay
bénh nhan LMLT thudc nhom khang déng viing vai heparin-protamine c¢6 nguy co
dong hé thdng loc mau cao hon nhitng bénh nhan nhém citrate (RR = 2,03 [95%
KTC, 1,36-3,03]; p <0,0005). Thoi gian st dung trung binh cua qua loc dau tién &
nhoém khang dong vung citrate (39,2 gio [95% KTC, 32,1- 48,0 gio]) dai hon so
nhom heparin (22,8 gio [95% KTC, 13,3-34,0 gio]); p = 0,0037. Hon nita, 226
trong s6 390 lugt LMLT (57,9%) & nhom citrate bi ngimg do dong méu tic hé
théng loc, so va&i 310 trén 467 (66,4%) & nhom heparin (p <0,02). Thoi gian st
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dung trung binh ctaa cac qua loc nay la 16,5 gio & nhom citrate so véi 11,8 gio &
nhom heparin (p <0,0001) %’

Nghién ctru d6i ching ngau nhién cua Schilder thuc hién trén 139 bénh nhan
tai 10 khoa hdi suc tich cyc ¢ Ha Lan nham dénh gia hiéu qua va do an toan cua
khang dong so voi heparin ¢ bénh nhan TTTC can LMLT véi phuong thuc
CVVHDF véi liéu khai dau 30 ml/kg/gid va luu luong dich tham tach 10 mi/kg/gio,
hai phan ba dich thay thé bu truéc mang va mot phan ba bl sau mang ciing cho thay
doi sdng qua loc dau tién dai hon & nhom citrate so vai heparin (46 (1-138) gid so
véi 32 (1-72) gio, p = 0,02), thoi gian ngirng LMLT trong vong 72 gi¢ it hon véi
citrate (1 (0-12) gio so voi 3 (0-31) gio d6i véi heparin, p = 0,002), ciing nhu sb
lwgng qua loc duge sir dung (1 (1-5) ) so vai 2 (1-9) ddi véi heparin, p = 0,002),
hiéu qua loc mau cho thay doi séng qua loc dau tién dai hon & nhdm citrate so véi
heparin, tong thoi gian CVVVH & nhom citrate dai hon so véi heparin %. Ti Ié nging
loc do dong hé thdng loc cao hon & nhdm heparin (51% so véi 24% & nhém citrate)
va ti 18 thay doi bo loc cha dong nhiéu hon & nhém citrate (30% so véi 9% ¢ nhém
heparin, p = 0,01).

Gan day, Zarbock va cong su thuc hién mot nghién ciu ddi chung ngau
nhién tai 26 khoa HSTC ¢ Puc trén 596 bénh nhan nang c6 TTTC can loc mau lién
tuc, nham muc tiéu xac dinh liéu khang dong ving citrate ¢ gitp kéo dai doi séng
qua loc va giam ti I¢ tir vong 90 ngay so véi khang dong toan than heparin trong
LMLT & nhitng bénh nhan TTTC nang voi KDIGO giai doan 3. LMLT s& duoc bat
dau trong vong 24 gio sau khi bénh nhan dat cac tiéu chi thudc giai doan 3 cua
KDIGO. O nhitng bénh nhan TTTC c6 chi dinh tuyét d6i can diéu tri thay thé than,
LMLT duoc bat dau cang som cang t6tl%, Két cuc chinh cua nghién ctiu cho thay
doi sdng qua loc dai hon cé ¥ nghia théng ké & nhom khang dong cung citrate 13
46,5 gio (18,8 ; 70,3) gio so véi 26 gio (12,0 ; 50,6 gio), khac biét chua hiéu chinh
la 11,6 gio (95% KTC, 8,5 — 14,7 gio), khac biét da hiéu chinh la 11,2 gio (95%
KTC, 8,2 — 14,3 gid), p < 0,001. Ti 1& phai thay mang loc bat budc & thoi diém 72
gio thap hon ¢ nhém citrate voi HR = 0,64 (95% KTC, 0,59 — 0,71). Nhom citrate
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c6 tong thoi gian gian doan diéu tri thap hon c6 y nghia so v6i nhém heparin, 120
phat [0-720 phat] so véi 300 phit [0-930 phat]; p = 0,01)}°. Nghién ciu cua

Zarbock 13 thir nghiém ngau nhién c6 d6i chung 16n nhat cho dén nay vé khang

dong citrate so v4i heparin trong LMLT. Cac két qua nay maot 1an nira cho thay ¢

nhitng bénh nhan nang c6 TTTC dugc loc mau lién tuc, khang dong vung citrate

gitip kéo dai doi sdng qua loc dang ké so véi khang déng heparin.

Bang 4.22. So sénh hiéu qua ctia khang déng vung citrate so vdi khang déng toan

than heparin qua mot s6 nghién ctu

Nghién ctru Phwong thire Citrate Heparin Poi song
qua loc
Monchi et al.*® | Post-CVVH | Trisodium citrate; | UFH, bolus 2000- | 70 vs 40
(2004) Qb =175 PFiCa<0,3 5000 IU; aPTT gio; p=0.000
ml/ph mmol/L 60-80 giay 7
o Trisodium citrate;
Kutsogiannis Pre CVVHDF ) UFH, bolus 50 124,5 vs
PF iCa 0,25-0,35
etal.” Qb =125 IU/kg; aPTT 45- | 38,3 gid; p <
mmol/L .
(2005) ml/ph 65 giay 0,001
) Post-CVVH; _ UFH, bolus 3000-
Betjes et al.™ PF iCa 0,25-0,35 Tuong
Qb=150 5000 IU, aPTT
(2007) mmol/L duong
mL/ph 50-70 s
_ Heparin vung
Pre-CVVH:; Citrate 14
Fealy et al.?0! (1500 IU/gio) va
Qb=150 mmol/L véi 2000 _ 17 vs 13 gio
(2007) protamine sau
mL/ph mL/gio
mang (15 mg/gio)
nadoparin, bolus
Oudemans-van | Post-CVVH; . 2850 1U/h (3800
Liéu citrate 3 ) 27 Vs 26
Straaten et al.?® Qb 220 néu >100kg); duy
] mmol/L . gio, p = 0,68
(2009) mL/phat tri 380- 456

1U/gio
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Pre-CVVH; . 37,5vs 26,1
Hetzel et al.”™ Liéu citrate of 4
Qd 120-200 UFH gid, p <
(2011) mmol/L
mL/ph 0,001
UFH bolus 1000
) . 37,5+23vs
Tiranathanagul | Pre-CVVH; | Dung dich citrate | IU, truyén lién tuc 261419
+
etal.¥’ Qb=120 13.6 mmol/L, 500 IU/h gitr ‘
. 10, p <
(2011) mL/ph 1300 mL/gio aPTT 1,5 lan gia gO OOpl
tri binh thuong
_ Pre-CVVH; | Dung dich citrate
Schilder et al.*® UFH, aPTT duy 46 vs 32
Qb=120-200 | 40 mmol/L, 2000 . R
(2014) _ tri 50 giay gio, p = 0,02
mL/ph -4000 mL/gio
. prismocitrate 18
Pre- va post-
) mmol/L, trude UFH, bolus 5000 42 vs 24
Brain et al.” CVVHDF; . . .
mang, duy tri iCa | 1U, aPTT duy tri gio, p =
(2014) Qb 125 ] ‘
mau 1,0-1,1 khoang 50 giay 0,004
mL/ph
mmol/I
. prismocitrate 18
Pre- va post- .
mmol/L; liéu 49 vs 28
Stucker et al.?8 CVVHDF; _
citrate 3 mmol/L, UFH gio, p =
(2015) Qb=100-200 _
) PF iCa 0.25-0.30 0,004
mL/phat
mmol/L
Pre- citrate 10 o
. Heparin vung
CVVHDF, mmol/L, liéu 39 vs 23
Gattas et al.?’ _ 1000-1500 _
hoac pre- citrate 2.5-3.3 gio, p =
(2015) IU/gi0, protamine
CVVH; Qb mmol/L blood 0,0037
(15 or 10 mg/gio)
150 mL/ph flow
Zarbock et al.?® | Pre-vapost- | PFiCa0,25-0,35 | UFH, muc tiéu 46,5 vs 26
(2020) CVVHDF; mmol/L aPTT tir 45-60 | gio, p<0,001
Qb gidy
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>100ml/phut
Chang toi Post-CVVH Prismocitrate UFH, bolus 30-50 | 56 vs. 31
(2022) hoac post- | 18/0. Muc tiéu PF IU/kg, duy tri gio, p<0,001

CVVHDF iCa 0,23-0,5va 10IU/kg/gio,
iCa=1,0-1,2 aPTT 45-60 giay

Nguoc lai, mot s6 nghién ciu cho thay doi séng qua loc trung binh gita hai
nhom khang dong citrate va heparin khdng khac biét c6 y nghia trong LMLT.
Nghién ctru cua Betjes va cong su so sanh gitra 2 nhom khang dong ving citrate va
khang dong heparin & nhirng bénh nhan dung phuong thic loc mau CVVH bu sau
mang, két qua cho thay doi séng qua loc trung binh ciia nhdm citrate va heprarin lan
luot 12 39 + 15,7 so véi 42,3 + 13,6 gio, khéc biét khong co ¥ nghia théng ké™*. Két
qua nay khéc vai nhitng nghién ctru khac 13 do phac d6 khang dong heparin duoc six
dung véi liéu tai heparin 3000 — 5000 UI, liéu duy tri nham dat myc tiéu aPTTT kha
cao, 50 — 70 gidy lam ting doi sbng qua loc™.

Nghién ctu cia Oudemans-vans Straaen nam 2009 tai Ha Lan cho thy doi
séng qua loc twong dwong trong nhém khang déng ving citrate so véi nhém heparin
trong lwong phan tir thap 14 Nadroparin (28,5 + 15,2 gio va 24,7 + 15,9 gio, khac
biét khong c6 y nghia thong ké vai p = 0,68). Nghién cau nay sir dung phuong thirc
CVVH bu sau mang, trong d6, khang déng nadroparin dwgc ding liéu tai 2850 U
va duy tri 380 1U/gid; trong truong hop bénh nhan >100 kg, liéu tai 1én dén 3800 1U
va duy tri 456 1U/gio?°. Nhom khang dong citrate st dung lidu citrate ¢ dinh
3mmol/L nhung véi luu luong mau qua cao, 1én dén 220 ml/phat. Do d6, hiéu qua
dat duoc trong kéo dai doi song qua loc ciia nhom khang dong véi nadroparin khé
cao, trong khi d6, hiéu qua cua citrate han ché.

Mot nghién ciu khéc cua Brain va cong su thuc hién tai Uc ciing nham danh
gié hiéu qua va do an toan cua khang dong vung citrate thong qua cac thuét todn cua

phan mém tich hop trén may loc mau so véi phac d6 khang déng heparin di cé san
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truée d6 tai khoa HSTC. Phac dd khang dong citrate dwoc st dung trén may
Prismaflex, Grambro, Hoa Ky; dich khang dong citrate 1a dung dich Prismocitrate
18/0 (trisodium citrate 18 mmol/L, Na+ 136 mmol/L, CI- 86 mmol/L); dich tham
tach va thay thé 1a dung dich PrismOcal B22. Phuong thic loc mau duoc st dung la
CVVHDF bu sau mang. Két qua phan tich trén 221 luot loc mau bao gom 96 luot
véi khang dong citrate va 125 luot vai heparin, hiéu qua khang dong thong qua doi
séng qua loc, & nhém citrate 1a 34 gio, heparin 1a 30,7 gid, p = 0,58. Qua d6 chung
t6, phuong thirc loc méau, phac do khang déng ciing nhu muc tiéu dong mau déu anh
huong dén doi séng cua qua loc trong LMLT,

Trong cac phan tich gdp ctua Bai va cong sy nam 2015, cua Liu va cOng su
nam 2016 va phan tich gop gan day ctia Li va cong su nim 2022, so sanh hiéu qua
va an toan cia khang dong vung citrate so voi khang dong heparin cho cac két qua
nghiéng vé khang dong citrate'%1%, Khi so sanh két cuc 1a doi song qua loc qua 12
nghién cau, phan tich gop caa Li va cong su cho thay thoi gian sir dung qua loc &
nhom citrate dai hon 16,98 giod so véi heparin, khac biét rat co y nghia thong ké
(95%KTC, 9,04 — 24,92 gid, p < 0,0001)1°2,

(A) Citrate Heparin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Alexander Zarbock 2020 449 269 300 333 251 296 9.0% 11.60 [7.42, 15.78] -

Betjes 2007 39 157 70 423 138 72 8.9% -3.30 [-8.14, 1.54] h

Brain 2014 34 32 96 307 35 125 8.3% 3.30 [-5.57, 12.17] T

Buyun Wu 2015 21.2 135 15 251 24 19 7.5% -3.90[-16.67, 8.87] -

David J. Gattas 2015 39.7 9.9 390 234 93 467 9.2% 16.30[15.01, 17.59] "
Fabien Stucker 2015 49 29 54 28 23 49  8.0% 21.00[10.94, 31.06] -
Fealy 2007 16.2 4.2 10 167 88 10 8.8% -0.50 [-6.54, 5.54] T

Hetzel 2011 37.5 23 87 261 19 83 8.7% 11.40 [5.07,17.73] -
Kutsogiannis 2005 125.5 29.1 36 417 16.9 43  7.9% 83.80[73.04, 94.56] -
Louise Schilder 2014 57.8 34.2 66 342 118 73 8.3% 23.60[14.92, 32.28] -
Monchi 2004 847 422 26 35 14.4 23 6.4% 49.70 [32.44, 66.96] T
QOudemans-van Straaten 2009 285 15.2 97 247 159 103 9.0% 3.80 [-0.51, 8.11] r

Total (95% CI) 1247 1363 100.0%  16.98 [9.04, 24.92)] *

Heterogeneity: Tau? = 177.68; Chi? = 304.34, df = 11 (p < 0.00001); I? = 96%

L I 1 '
T T T T
Test for overall effect: Z = 4.19 (p < 0.0001) -100 -0 0 G0 100

Heparin Citrate
Hinh 4.10. Hiéu qua ctua khang dong vung citrate so vdi khang dong toan than
heparin dbi vi doi song qua loc

(Ngudn: Li et al. 2022102
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4.2.2. Hiéu qua kéo dai doi séng qua loc ciia khang déng citrate so voi
heparin theo cac phan tich dwéi nhdm dya trén phwong thuc loc va
phwong phirc pha lodng

Két qua nghién ciru cua ching toi cho thdy doi song qua loc ddi véi phuong

thitc CVVH ¢ xu huéng thip hon so véi phuong thie CVVHDF hoic CVVHD
cho du str dung phuong phép khang dong 1a citrate hay heparin. Tuong tu, doi séng
qua loc & nhém bénh nhan ¢6 liéu loc mau cao (>35 ml/kg/gid) c6 xu hudng thap
hon so véi liéu loc <35 ml/kg/gid cho du sir dung khang dong citrate hay heparin.

Trong phan tich gop cua Li va cong su, két qua phan tich dudi nhom di véi

phuong thitc CVVH, doi song qua loc & nhém citrate dai hon 9,6 gid S0 Voi
heparin, khéac biét co ¥ nghia thong ké (95%KTC, 1,14-18,18 gio, p = 0,03). Trong
khi @6, nhém sur dung phuong thiee CVVHDF, thoi gian st dung qua loc khac biét
khong c6 y nghia thong ké (95%KTC, -10,63 — 82,55 gid, p = 0,13)192,

(B) Citrate Heparin Mean Difference Mean Difference

udy © bg e 2 eq a ej Random, 959 m, 95% C

1.7.1 CVWH

Betjes 2007 39 15.7 70 423 1386 72 104% -3.30 [-8.14, 1.54) N

Buyun Wu 2015 21.2 135 15 251 24 19 9.6%  -3.90[-16.67, 8.87] -

Fealy 2007 16.2 4.2 10 167 88 10 10.4% -0.50 [-6.54, 5.54] T

Hetzel 2011 375 23 87 261 19 83 10.3% 11.40 [5.07, 17.73] -

Louise Schilder 2014 57.8 34.2 66 342 118 73 10.1% 23.60 [14.92, 32.28] -

Monchi 2004 84.7 42.2 26 35 144 23 8.9% 49.70 [32.44, 66.96] -

Oudemans-van Straaten 2009 28.5 15.2 97 247 159 103 10.5% 3.80 [-0.51, 8.11] P

Subtotal (95% Cl) 371 383 70.1% 9.66 [1.14, 18.18] *

Heterogeneity: Tau? = 111.76; Chi* = 63.88, df = 6 (P < 0.00001); I = 91%
Test for overall effect: Z = 2.22 (p = 0.03)

1.7.2 CVVHDF

Brain 2014 34 32 96 307 35 125 10.1% 3.30 [-5.57, 12.17] T

Fabien Stucker 2015 49 29 54 28 23 49  9.8% 21.00[10.94, 31.06] -
Kutsogiannis 2005 125.5 29.1 36 417 169 43  9.9% 83.80[73.04, 94.56] -
Subtotal (95% CI) 186 217  29.9% 35.96 [-10.63, 82.55] i

Heterogeneity: Tau® = 1669.76; Chi* = 133.70, df = 2 (o < 0.00001); ¥ = 99%
Test for overall effect: Z = 1.51 (P = 0.13)

Total (95% CI) 557 600 100.0%  18.27 [5.54, 31.00] &
Heterogeneity: Tau® = 398.09; Chi* = 269.08, df = 9 (p < 0.00001); I* = 97%
Test for overall effect: Z = 2.81 (P = 0.005)

Test for subarouo differences: Chi* = 1.18. df = 1 (p = 0.28). I* = 15.6%

-100 -50 0 50 100
Heparin Citrate

Hinh 4.11. Phan tich hiéu qua d6i véi doi song qua loc cia khang dong citrate so
v&i heparin theo cac dudi nhom sir dung phuong thirc loc CVVH va CVVHDF
(Nguon: Li et al. 2022102

Két qua phan tich & nhom bénh nhan st dung phwong phap pha lodng truéc
mang loc, doi song qua loc & nhom citrate dai hon 22,19 gid, khac biét co ¥ nghia
théng ké (95%KTC, 9,50 — 34,88 gio, p = 0,0006). Mt khac, dbi voi nhém bénh
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nhan stir dung phuong thirc pha lodng sau mang loc, hiéu qua cua khang dong citrate
mac di van cao hon so véi heparin, tuy nhién khdng rat khac biét nhu nhém pha
loang trudc mang loc, thoi gian sir dung qua loc & nhém citrate dai hon 11,76 gid so
vé6i heparin, khac biat c6 ¥ nghia théng ké (95%KTC, 0,83 — 22,69, p = 0,04)192,

(C) Citrate Heparin Mean Difference Mean Difference
5 o i 95% Random,95%Cl

1.7.1 pre-dilution

Brain 2014 34 32 96 307 35 125 89%  3.30[-557,12.17) T

David J. Gattas 2015 397 99 390 234 93 467 10.0% 16.30[15.01, 17.59) )

Fabien Stucker 2015 49 29 54 28 23 49  87% 21.00[10.94, 31.06] —

Fealy 2007 162 42 10 167 88 10 95%  -0.50([-6.54, 5.54] T

Hetzel 2011 375 23 87 261 19 83 94%  11.40[5.07, 17.73] -

Kutsogiannis 2005 1255 291 36 417 169 43 85% 83.80[73.04, 94.56) —_
Louise Schilder 2014 578 342 66 342 118 73  9.0% 23.60([14.92, 32.28) —

Subtotal (95% Cl} 739 850 64.0%  22.19 [9.50, 34.88] -

Heterogeneity: Tau? = 277.10; Chi* = 194.84, df = 6 (P < 0.00001); I? = 97%
Test for overall effect: Z = 3.43 (P = 0.0006)

1.7.2 post-dilution

Alexander Zarbock 2020 449 269 300 333 251 296 97%  11.60[7.42, 15.78) -

Betjes 2007 39 157 70 423 136 72  96%  -3.30[-8.14, 1.54) -

Monchi 2004 847 422 26 35 144 23 6.9% 49.70[32.44, 66.96) —
Oudemans-van Straaten 2009 285 152 97 247 159 103 9.7% 3.80 [-0.51, 8.11) ~

Subtotal (95% Cl} 493 494  36.0% 11.76 [0.83, 22.69] >

Heterogeneity: Tau? = 107.05; Chi* = 46.69, df = 3 (p < 0.00001); I* = 94%
Test for overall effect: Z=2.11 (p = 0.04)

Total (95% Cl) 1232 1344 100.0% 18.66 [10.42, 26.91) "
Heterogeneity: Tau? = 177.37; Chi? = 296.59, df = 10 (P < 0.00001); 12 = 97%
Test for overall effect: Z = 4.44 (p < 0.00001)

Test for subaroup differences: Chi? = 1.49.df =1 (P = 0.22). I* = 32.9%

=100 =50 0 50 100
Heparin Citrate

Hinh 4.12. Hiéu qua ddi véi doi séng qua loc ctia khang dong citrate so voi heparin
theo cac dudi nhom stir dung pha loang trudc mang loc hodc sau mang loc
(Nguon: Li et al. 2022102)

Cac két qua trén ching minh én canh phuong phap khang dong, cac yéu t6
khac lién quan dén ting nguy co dong qua loc ciing can dugc luu ¥ trén 1am sang
nhu lidu loc mau, phuong thtrc loc CVVH, CVVHD hodac CVVHDF, phuong thirc
pha lodng trudc mang hodc sau mang®. Ngoai ra, cac yéu té khac ciing can duoc
quan tam trong LMLT nhu van tbc mau, phan suat loc, loai mang loc, loai catheter,
xtr 1y kip thoi cac bao dong cua mdy... ciing can duoc diéu chinh va kiém soat tot
dé dam bao thoi gian loc va hiéu qua LMLTSS,

4.2.3. Hiéu qua ciia khang dong citrate so véi heparin d6i véi d thanh

thai cac chat trong LMLT

Nghién ctru cia Monchi cho thdy mic du néng do uré va creatinin huyét

trong khong khac biét gitra hai nhom thoi diém khoi dau LMLT, tuy nhién véi thoi
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gian qua loc dai hon, ndng do uré va creatinin thip hon c¢6 y nghia théng ké & nhém
khang dong citrate ¢ thoi diém ngimg LMLT*. Hon nita, sau 96 gio, hé s6 loc d6i
v6i b2-microglobulin (trong lwong phan tir 11,8 kDa) > 0.8 trong tit ca cac trudng
hop, cho thay do thanh thai v6i cac doc chét c6 trong luong phan tir trung binh van
dam bao. Diéu nay co6 thé duoc 1i giai 1a do liéu LMLT hang ngay ¢ nhom citrate
cao hon & nhom heparin, thé hién qua nghién ctru ctia Stucker ghi nhan liéu LMLT
trung binh thyc té hang ngay, 29 + 3 ml/kg/gid & nhom citrate va 27 + 5 ml/kg/gio &
nhém heparin, p = 0,005% .

Nghién ctru ngiu nhién ctia Hetzel tai Pirc danh gia sy giam ndng do ure
mau sau 3 ngay diéu tri thay thé than cho thay khong c6 sy khac biét gitta hai nh6m
khang dong citrate va heparin. Nong d6 uré huyét twong trung binh vao ngay thir 3
la 73 £ 26 mg/dL & nhom Citrate va 74 + 30 mg/dL & nhém heparin. Mirc 6 giam
noéng d6 uré so voi gia tri ban dau 1a 155 + 71 mg/dL ¢ nhom Citrate va 146 + 68
mg/dL & nhom heparin, twong duong nhau & ca hai nhom, thoi gian gian doan
LMLT trung binh ciing khong c6 sy khac biét c6 ¥ nghia théng ké giita hai nhém
(1,7 gid mdi ngay & nhom citrate so voi 2,8 gio moi ngdy ¢ nhom dung heparin)”.

Gattas va cong sy da thuc hién mot thir nghiém ngau nhién co ddi chung &
bay khoa HSTC tai Uc va New Zealand & nhitng bénh nhan nguoi 16n can loc mau
lién tuc nham xéac dinh hiéu qua cua khang dong citrate d6i véi kéo dai doi song qua
loc va anh huéng dén nong do cytokine so voi khang dong ving heparin-protamine
trong LMLT?’. C6 212 bénh nhan dugc dua vao nghién ciru va dugc phan nhom
ngau nhién vao nhém citrate (n = 105) va nhom heparin-protamine (n = 107), twong
ung voi 857 lugt LMLT véi 390 luot khang dong citrate va 467 lugt khang dong
heparin. Pic diém chung ciia dan s nghién ciru twong dwong giita hai nhom. Két
qua nghién ctru cho thdy khong cé su khac biét dang ké giita nhom citrate va
heparin vé sy thay doi nong do luu hanh cia cac cytokine bao gom interleukin-6,
interleukin-8 va interleukin-10 ¢ thoi diém phan nhom ngiu nhién va 48-72 gio sau

6627
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4.3.  TINH AN TOAN CUA KHANG PONG CITRATE SO VOl KHANG
PONG HEPARIN TRONG LMLT
4.3.1. Céc bién ching lien quan LMLT & nhém khang déng citrate so
véi heparin

Song song véi so sanh hiéu qua, cac nghién ctru cling so sanh an toan cua
khang dong vung citrate so vdi khang dong toan than heparin, thong qua ti 1€ xay ra
cac bién chung lién quan LMLT nhu ti 1 xuat huyét, ti 1& truyén mau, ti 1& cac bién
chang rdi loan dién giai, toan kiém va ti 1¢ tir vong giira hai nhom.

Nghién ciu caa ching tdi ghi nhan ti & bién cb xuat huyét & nhém citrate 1a
7,1%, thap hon so véi 15,5% & nhom heparin, véi p = 0,132. S6 lugng cac ché
pham mau truyén (bao gdm hdng cau lang, huyét twong twoi, tiéu cau khbi) khong
khac biét giira hai nhém. Céc bién chung vé chuyén hoa nhu toan chuyén hoa, kiém
chuyén hda, ha kali mau khong khac biét c6 y nghia gitra hai nhdm. Bién chiing ha
magié mau xay ra nhiéu hon & nhém citrate, 67,3% so véi 28,3% & nhém heparin, p
< 0,05. Riéng cac truong hop str dung khang dong citrate, ha canxi mau xay ra vai ti
16 13,1%, ti 1¢ ting canxi mau hiém gap (0,5%) va ti 18 tich ldy citrate 1a 4,8%.

4.3.1.1. Bién chirng xuat huyét

Nghién cau cua ching tdi ghi nhan ti 1& xuat huyét c6 xu hudng thip hon ¢
nhém citrate la 7,1% so véi 15,5% & nhom heparin, vai p = 0,132. Nghién ciru cia
Monchi va cdng sy ndm 2004 trén 20 bénh nhan tai khoa HSTC ¢ Bi, trong d6 c6
12 bénh nhan thudoc nhom khang dong citrate va 8§ bénh nhan nhém khang dong
heparin. O nhom khéng dong heparin c6 mét truong hop xuat huyét tiéu héa tram
trong xay ra do loét da day xay ra sau 03 gid truyén heparin va phai ngung heparin
dong thoi truyén 03 don vi hong cau lang*®. Khong c6 truong hop chay mau tram
trong ndo xay ra & nhom citrate. Ti & can truyén mau khac biét c6 y nghia thng ké
gitra hai nhom khang dong, 63% so véi 38%, p = 0,03.

Tuong tw, nghién ctru ciia Kutsogiannis ghi nhan xuat huyét r6 rang trén 1am
sang khong xdy ra & nhom citrate nhung xdy ra 16,3% & nhom heparin’®. Bénh nhan

nhom citrate giam ti 1& xuat huyét véi RR = 0,17 (95% KTC 0,03 — 1,04), p = 0,06.
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Sau khi hiéu chinh cho ndéng do AT-III va diém LOD, nguy co xuit huyét véi khang
dong citrate thap hon ¢ y nghia thong ké so véi heparin véi RR — 0,14 (95% KTC
0,02 — 0,96), p = 0,05. Trong md hinh hdi qua da bién, ndong d6 AT-III ¢ twong
quan véi ti 1& xuat huyét. Hon nita, nguy co truyén mau ciing thdp hon ¢ nhom
citrate, nhung chua c6 ¥ nghia thong ké voi RR 0,53, 95% KTC 0,24 — 1,20, p =
0,13. Ti 1& truyén huyét twong twoi c6 xu hudng cao hon & nhém citrate nhung su
khac biét ndy chua co y nghia thong ké véi RR 4,95 (95% KTC 0,47 — 52,3), p =
0,18 3

Nghién ctru cua Betjes va cong sy nam 2007 ¢ Rotterdam, Ha Lan, trén 48
bénh nhan ning can LMLT va c6 nguy co chay méau thap nhung nhom heparin c6
muc tiéu APTT cao (50 — 70s) cho thiy khong c6 truong hop bién ¢ chdy mau
nghiém trong nao dugc ghi nhan trong nhém citrate, trong khi d6 c6 10 truong hop
& nhom heparin (p < 0,01) ™. S6 don vi méau truyén mdi ngdy cao hon c6 y nghia
théng ké & nhém heparin (0,88 so véi 0,43 don vi/ngay, p = 0,01). Bén canh do,
mirc giam nong d6 hemoglobin mdi ngay trong nhém bénh nhan 6n dinh khong
truyén mau ciing cao hon ¢ ¥ nghia & nhom heparin. Ti 1¢ tir vong giita hai nhom
¢6 xu hudng thap hon & nhém khang dong citrate, mic di vay khac biét khong co ¥
nghia thong ké voi (RR = 0,12; 95% KTC 0,01 — 1,98). Két qua nay cho thiy khang
déng vung citrate st dung trong LMLT véi phuong thite CVVH c¢6 thé thyc hién
mot cach an toan, véi doi sdng qua loc tuong dwong khang dong heparin, nhung tan
sudt chay mau thap hon c6 y nghia thong ké".

Nghién ctru ctia Oudemans-an Straaten, khi ding nadroparin liéu cao so véi
khang d6ng ving citrate, cho thdy ¢ nhom khang déng citrate, bién ¢ can ngung
citrate xdy ra ¢ hai bénh nhan (do tich luy citrate va dong qua loc), trong khi &
nhém nadroparin c6 20 truong hop phai ngung khang dong (do chay mau va giam
tiéu cau), p < 0,001%. Xuat huyét xay ra & 6 so voi 16 bénh nhan, p = 0,08. S6
luong don vi hong cau lang trung binh phai truyén trong mdi ngay loc méau 1a 0,27

(0 ; 0,63) 6 nhém citrate va 0,36 (0 ; 0,83) & nhom nadroparin, p = 0,31.
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Nghién ctru cua Hetzel cho thdy nhiéu bénh nhan hon trong nhém heparin
(14,5%) c6 xay ra bién cb xuat huyét trong qua trinh LMLT so v6i bénh nhén trong
nhom citrate (5,7%). O nghién ctru nay, tac gia danh gia nguy co chay mau cia
bénh nhan mdi ngdy trong qua trinh LMLT bang cach tinh toan ti 18 xuat hién bién
¢ xuét huyét trong thoi gian LMLT (sé ngay c6 bién chung xuit huyét trén mdi
bénh nhan/sé ngay LMLT trén mdi bénh nhan)™. Ti 1& xuat huyét trung binh mbi
ngay LMLT la 0,03 + 0,13 & nhém citrate va 0,05 + 0,18 & nhém heparin (n =
87/81, p = 0,06). Hau hét cac dot chay mau duoc phan loai 1a nhe (khong c6 triéu
ching 1am sang, khong giam ndéng do hemoglobin > 2 g/dL/ngay). Cac dot chay
mau vira va ning, dugc dinh nghia 1 giam nong d6 hemoglobin > 2 g/dL/ngay hoic
can truyén hong cau ling, dugc ghi nhan & 4 bénh nhan trong nhom citrate va 5
bénh nhan trong nhém heparin’®.

Bén canh bién ching xuat huyét, cac bénh nhan st dung khang dong heparin
c6 ti 18 xuét hién cao hon cac bién cd ngoai y so v6i khang déng citrate, bao gdm
giam tiéu cau do heparin (HIT). Gattas va cong sy ghi nhan, & nhom heparin c6
nhiéu tac dung ngoai ¥ hon xay ra (11 bién cd, ba bién cb nghiém trong) so voi
nhom citrate (hai bién cd, mot bién c6 nghiém trong) (p = 0,01). Tac dung ngoai ¥
thuong gip nhét 14 giam tiéu cdu do heparin dan dén viéc ngimg khang déng?’. Tac
gia Schilder cho thay HIT nghi ngo 1am sang da duoc béo céo & 6 trong sd 73 bénh
nhan (8%) st dung heparin. Cé xu huéng xuat huyét it hon & nhom citrate (n = 5 so
v6oin = 10 6 nhém heparin, P = 0,08).

4.3.1.2. S6 lwgng cac ché pham mau truyén

Két qua cua ching tdi va mot s tac gia cho thiy sé lwong cac ché pham méu
truyén (bao gom hong cau lang, huyét twong tuoi, tiéu cau khoi) khong khéc biét
gitra hai nhém. Trong nghién ctru cuaa Schilder va cong sw, khoéng cé su khac biét
vé ti 1& bénh nhan can truyén > 2 don vi hong cau lang (2 so v6i 4 bénh nhan trong
nhém heparin, P = 0,68)%. Nghién ctru dbi chimg ngau nhién tai 26 khoa HSTC &
Dric ctia Zarbock ghi nhan bién chimg chay mau thap hon c6 ¥ nghia & nhom khang

dong vung citrate khi so v&i nhom khang dong toan than heparin (5,1% so voi
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16,9%, p < 0,001, OR = 0,27 [95% KTC, 0,15 dén 0,49]). Tuy nhién, s6 luong bénh

nhan duoc truyén méau khong khac biét c6 y nghia trong 2 nhém (67,2% & nhom

citrate khu vuc so véi 63,4% & nhoém heparin; p = 0,3; OR, 1,18 [95%, KTC 0,84

dén 1,66])'°,

Bang 4.23. So sanh ti 16 xuét huyét va truyén mau cua khang dong ving citrate so

v6i khang dong heparin qua mdt s6 nghién ctru

Nghién ciru Bién c6 xuit huyét Truyén mau T vong
Monchi et al.*® - Truyén mau it hon -
(2004)

Kutsogiannis
RR, 0,14 [95% KTC,
etal.” - _
0,02-0,96]; P = 0,05).
(2005)
Betjes et al.™ 0,43 vs 0.88
Ovs10,P <0,01 . -
(2007) U/ngay, p = 0.01
Fealy et al 10! Xuat huyét giong
(2007) nhau (0%)
Oudemans-van .
0,27 vs 0,36 90 ngay 45% vs
Straaten et al.?° 6vs 16, P =0,08 .
U/ngay, P = 0,31 63%, P = 0,02
(2009)
Hetzel et al.”™ 30 ngay 47% vs
5,7% vs 14,5% -
(2011) 41%, P = 0,67

Tiranathanagul

41% vs 47%, P =

et al.%
0.67
(2011)
Schilder et al.*® 90 ngay: 42% vs
5vs 10, P =0,08 -

(2014) 42%, P = 1,0
Brain et al.”

- - Khong khac biét
(2014)
Stucker et al.? 0/54 vs 4/49 - Khong khac biét
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(2015)

Gattas et al.?’ 908 vs 872 mL 29% vs 31%, P =
(2015) ' HCL, P = 0,83 07
Zarbock et al.?® | 5,1% vs 16,9%, OR = | Khong khéc biét Khong khac biét
(2020) 0,27, p < 0,001

Chang toi 7,1% vs 15,5%, p = Khong khéc biét 45,2% vs 60,8%;
(2022) 0,132 HR 0,55, p= 0,102

Trong phan tich gop gan day ciia Li va cong su nim 2022, so sanh hiéu qua
va an toan cua khang dong vung citrate so v&i khang dong than heparin cho trong
LMLT, nguy co chay mau thap hon c6 ¥ nghia & nhém khang déng vung citrate so
véi khang dong toan than heparin (RR = 0,32; 95%KTC 0,22-0,46, p < 0,00001).
Hon nita, cling khong c6 khac biét dang ké vé sd don vi mau truyén giita hai nhom
(RR =1,05; 95%KTC 0,82 — 1,43; p = 0,70)102-104,

4.3.1.3.

Két qua cuia ching ti cho thay céac bién chung vé dién giai va toan kiém nhu

Bién chirng roi loan dién giai, toan kiém

toan chuyén hoa, kiém chuyén hoa, ha kali mau khéng khac biét c6 ¥ nghia gitra hai
nhém. Bién chang ha magié méau xay ra nhiéu hon & nhom citrate, 67,3% so Véi
28,3% ¢ nhom heparin, p < 0,05. Phan tir citrate ngoai gan két vai ion Ca2+ con cé
thé gan két véi ion duong dong dién tich 1a ion Mg2+, do d6 lam ha magié mau.
Trong phac d6 khang déng citrate c6 khuyén cdo bl ion magié du phong va xét
nghiém nong do ion magié trong méau dinh ky dé theo dai. Ti I¢ nay kha cao cho
thay viéc bl magié con chua di1 va can dugc chi trong nhiéu hon. Bén canh do, ti 1é
ha kali mau ciing thuong gap & ca hai nhém vi vay kali cling can duoc theo di va
bu & nhirng bénh nhan LMLT.

Cac nghién ciiu cua cac tac gia khac ciing nhan thay ti 1 cac rdi loan toan
kiém c6 vé xay ra nhiéu hon & nhém bénh nhan sir dung khang dong citrate, nhét Ia
kiém chuyén hoa, tuy nhién c6 thé diéu chinh dé dang va khong dem lai két cuc xau

cho bénh nhan. Nghién ctru caa Monchi va cong sy cho thiy trong nhom citrate c6




99

mot trudng hop kiém chuyén hoa ning (pH = 7,6) xay da do khong tuan tha phac dd
do giam tdc do dich loc con 20 ml/kg/gid. C6 mot truong hop giam canxi ion hoa
trong mau con 0,9 mmoll va khong kém theo rdi loan huyét dong. C6 hai trudong
hop c6 bién ching chuyén hoa va khoi phuc nhanh chong®®. Nghién ctru cua
Kutsoginnis cho thdy c6 ba dot kiém chuyén héa xay ra & bénh nhin nhom citrate
va khong c6 bénh nhan nao & nhém heparin’. Céac truong hop kiém chuyén héa
mau nay déu khong de doa tinh mang. Oudemans-an Straaten va cong su cho thay
kiém chuyén hoa xay ra it hon (p = 0,001) va ha canxi mau xay ra nhiéu hon (p <
0,001) & nhom khang dong citrate so véi nadroparin®. Nghién ciru cua Zarbock
cling cho két qua bénh nhan trong nhom khang dong citrate c6 ti 18 kiém chuyén
héa ning cao hon (2,4% so voi 0,3%) va giam phosphat méau nhiéu hon (15,4% so
v6i 6,2%). Tang kali mau xay ra nhiéu hon & nhom heparin (0,0% & nhom citrate so
v6i 1,4% & nhom heparin). Céc tdc dung ngoai y khac khong cé sy khac biét gitra
hai nhdm?°,

Trong phan tich gdp ctia Bai va cong sy nam 2015, ctia Liu va cong sy nam
2016 va phan tich gdp cua Li va cong sy ndm 2022, kiém chuyén hoa xay ra khong
khac biét c6 ¥ nghia théng ké giita hai nhém (RR = 1,73; 95%KTC 0,49 —6,13; p =
0,40). Tuy nhién, nhom citrate c6 nguy co ha canxi mau cao hon nhom heparin (RR
= 4,85; 95%KTC 2,04 — 11,52; p = 0,0004)102-104,

4.3.1.4. Bién ching roi loan canxi mau

Theo két qua cua ching toi, ha canxi mau xay ra véi ti 18 13,1%, ti 1¢ ting
canxi méau hiém gap (0,5%) & cac truong hop sir dung khang dong citrate. Tac gia
Hetzel ghi nhén trong nhém citrate, sy mat can bang ndi moi canxi xay ra thuong
xuyén hon so vi nhom heparin. Nguy co ha canxi mau (Ca?* <0,9 mmol/L) va ting
canxi mau (Ca**> 1,35 mmol/L) duoc danh gia bang cach chia sb gia tri ndm ngoai
gidi han nay cho téng s6 1an do trén mdi bénh nhan. Theo do, ti 1& xuat hién ha
canxi va ting canxi mau cao hon dang ké & nhom citrate so v6i nhom heparin (ting
canxi huyét: 8% =+ 14% so vo1 3% = 12%, P <0,001; ha canxi mau: 8% + 16% so

vOi 5% + 20%, P <0,001)™. Stucker va cdng sy cling ghi nhin c6 11% bénh nhin
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nhém citrate bi ha canxi méau trong qua trinh LMLT®. Céc thong s ngay thir nhat
vé pH mau, néng do bicarbonate mau, natri, chloride, kali, lactate mau va céc chi sb
ngay tht ba cua pH mau, bicarbonate, natri, lactate tuong duong gitra hai nhom,
trong khi do, cac thong sb néng do canxi téng, néng do canxi ion hoa, kali, chloride
ngay 3 thip hon c6 ¥ nghia théng ké & nhém citrate®®. Nghién ctru cua Schilder ghi
nhan trong sd tit ca cac gia tri canxi ion héa do duoc trong vong 72 gid & nhom
citrate, 61/508 (12%) ha canxi mau véi [Ca?*] <0,9 mmol/L va khéng c6 gia tri nao
vuot qua 1,35 mmol /L.
4.3.1.5. Bién ching tich tu citrate

Theo két qua cua chung tdi, riéng cac truong hop st dung khiang dong
citrate, tich lily citrate xay ra ¢ hai bénh nhan, chién ti 1¢ 1a 4,8% cac truong hop.
Hai trudng hop xay ra & bénh nhan c6 tinh trang séc¢ nhiém khuan. Mot truong hop
sau khi diéu chinh cac thdng sé cai dat, tinh trang tich liiy citrate cai thién va tiép
tuc duy tri khang dong citrate. Truong hop con lai phai ngung khang dong citrate.

Tac gia Hetzel ghi nhan trong nhom citrate, c6 mQt bénh nhan trong nhom
citrate phai rat khoi nghién ctru theo phac d6 do nghi ngo tich lily citrate. Bénh
nhan ndy co tién sir xo gan va c6 ti 1¢ nong d6 canxi toan phan trén nong do canxi
ion hoa cao va ting dang ké tc do bu canxi dé ddi trong v6i sy giam canxi ion hoa
do tich liiy citrate. Hién twong niy thuyén giam nhanh chong sau khi nging truyén
citrate”™. Nghién ctru cua Schilder tai Ha Lan ghi nhan cac bién c¢6 bat lgi budc phai
ngimg chdng dong xay ra & nhom citrate it thudng xuyén hon so véi heparin (trong
72 gio dau: 3% so véi 12%, p = 0,06; trong 28 ngay 8% so v&i 33%, p < 0,001)%.
Sy tich lily citrate duogc nghi ngd ¢ 5 trong sé 66 bénh nhan (8%) trong nhom citrate
va duoc ching minh & 4 bénh nhan (6%); & 2 bénh nhan c6 khoang tréng anion
tang kéo dai dugc xac dinh do tich tu citrat, va ¢ 2 bénh nhan co6 ti 1€ canxi > 2,5
sau 60 va 72 gio diéu tri, vA mot bénh nhan duoc chan doan nham 1a tich liy
citrate®®. T4c gia Stucker ghi nhan c6 04 ((7,4%) bénh nhan trong nhom citrate duoc
chuyén sang dung heparin trong qua trinh nghién ctru: mét do suy gan ning hon,

mot do van de k¥ thuat khi truyén canxi, va hai do ha canxi méu c6 tri¢u ching lam
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sang®. Co6 01 (1,9%) bénh nhan bi tich lity citrate, dugc xac dinh bang ti 1& téng
lugng canxi/canxi ion hdéa> 2,5, nhung chi thoang qua. Trong nhém heparin, c6 05
(10,2%) bénh nhan dugc chuyén tir heparin sang citrate: hai bénh nhan chay méu
tram trong va ba bénh nhan do déng mau mang loc nhiéu lan.

4.3.2. Tilé tir vong va ti Ié hdi phuc chite ning than

Theo két qua phan tich cia ching toi, khéng co khac biét vé ti 18 hoi phuc
chtrc nang than trong thoi gian diéu tri tai khoa HSTC va thoi gian nam vién giira
hai nhom citrate va heparin. Ti 18 tir vong nam vién ¢ nhom khang dong citrate va
heparin lan luot 13 45,2% so v&i 60,8%, khac biét chwa c6 ¥ nghia thong ké véi p =
0,102. Nghién ctru cia Oudemans-an Straaten va cong su cho thay ti 18 hdi phuc
chirc nang than 12 69% & nhom citrate va 52% & nhom nadroparin, p = 0,02 2°. Ti 1&
tr vong nam vién cia hai nhom citrate va nadroparin 1an luot 12 41% va 61%, p =
0,03; va ti 1¢ tir vong 90 ngay la 45% & nhdém citrate va 62% ¢ nhoém nadroparin, p
= 0,02. Citrate cho thiy gitip giam tir vong c6 y nghia ¢ nhom bénh nhan sau phiu
thuat (p = 0,007), nhiém khuan huyét (p = 0,01), diém SOFA cao >11 diém (p =
0,006) va tudi < 73 tudi (p = 0,009). Két qua nay cho thiy hiéu qua khang dong cua
citrate va nadroparin trong CVVH tuong duong nhau, tuy nhién khang dong citrate
an toan hon. Va ngoai mong doi 13 citrate gitip giam tir vong. Viéc giam ti 1& xudt
huyét chi ¢6 thé giai thich mot phan loi ich ndy, va nhitng phan tich hau kiém cho
théy loi ich rd rang & nhom bénh nhan ngoai khoa, nhiém khuan huyét va suy da co
quan ning gitp goi ¥ dén viéc lién quan qua trinh viém?.

Nham danh gia hiéu qua cia khang dong citrate c6 that sy c6 lam giam qua
trinh viém va gép phan giam tr vong ¢ bénh nhan LMLT, Tiranathanagul va cong
su thuc hién tai Théi Lan danh gia tac dong co thé co cua chéng dong citrate ddi véi
su suy giam men myeloperoxidase (MPO) cua té bao da nhan trung tinh (PMN) va
san xuat cytokine & nhitng bénh nhan TTTC duoc diéu tri LMLT véi phuong thic
CVVH. Két qua cho thdy néng d6 men MPO trudc qua loc & nhém heparin ¢ thoi
diém 6 gio ting nhe so voi thoi diém khoi dau (p = 0,04) va trd lai mirc ban dau &

thoi diém 24 gio 7. Nguoc lai, ndong d6 men MPO trude qua loc ¢ thoi diém 6 gio
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ctia nhom citrate thdp hon c6 ¥ nghia so véi gia tri ban dau (p < 0,01) va thap kéo
dai & thoi diém 24 gid. Hon nita, ndng do men MPO & thoi diém 6 gio va 24 gid
ctia nhom citrate déu thap hon c6 ¥ nghia thong ké so séi nhoém heparin. Lién quan
dén stress oxy hoa gy ra boi twong hop sinh hoc ciia mang, ndng d6 men MPO sau
qua loc & nhom heparin cao hon cé y nghia thong ké so v6i ndng d6 men MPO
trude qua loc & thoi diém 6 gio (p < 0,05) nhung khéng thay ddi & thoi diém ban
dau va sau 24 gio. Trong nhom citrate, khong cé su khac biét giita ndng d6 MPO
trudc va sau qua loc & tit ca cac thoi diém nghién ciru. Boi voi cac cytokine, ¢ thoi
diém 6 gid sau khi bat ddu CVVH, ndng d6 IL-6 ¢ ca hai nhom citrate va heparin
khong khéac biét co ¥ nghia so véi thoi diém ban dau va ciing twong duong ¢ cé hai
nhom. Nong do TNF-a thoi diém 6 gio thap hon co ¥ nghia thong ké so voi thoi
diém khéi dau & nhoém heparin ciing nhu nhém citrate. Bén canh do, ciing khong c6
su khac biét dang ké giita hai nhom. IL-8 thoi diém 6 gio giam so voi mirc ban dau
& nhom citrate (p < 0,05) & nhom citrate nhung khong thay doi & nhom heparin.
Nong d6 IL-10, mot cytokine khang viém, khong thay d6i dang ké trong qua trinh
CVVH 6 ca hai nhom. Khang déng, citrate cho thay kiém soat rat tét ndng do cac
dién giai tuong duwong heparin va khong c6 bién cd chay méau nghiém trong nao
dugc ghi nhan & ca hai nhém. Ti 1€ séng con cua bénh nhan trong nhom citrate cao
hon nhe, tuy nhién chua c6 ¥ nghia thong ké (p = 0,1)%".

Nghién ctru khac ctia Brain va cong su thuc hién tai Uc cling nham danh gia
hiéu qua va do an toan cua khang dong vung citrate thong qua céc thuat toan cua
phan mém tich hop trén may loc méu so véi phac dd khang dong heparin da cé san
trudce do tai khoa'®. Ti 1€ tir vong & ngay thir 28 cuia nhom citrate 1a 37% so véi 27%
0 nhom heparin va ti 1¢ phu thudc loc mau ¢ bénh nhan séng la 17% & nhom citrate
s0 v6i 38% & nhom heparin, mic du khac biét khéng cé ¥ nghia théng ké nhung tir
vong c6 xu hudng cao hon & nhom citrate. Giai thich cho két qua nay, nhitng bénh
nhan thudc nhom khang déng citrate c6 tudi cao hon va bénh ning hon, véi tudi
trung binh ctia bénh nhan nhom citrate va heparin lan luot 1a 64 + 13 tudi va 51 +

17 tudi, diém APACHE III theo thir tir 14 80 (58 ; 99) va 61 (52,5 ; 91,5). Thoi gian
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tur lac nhap khoa HSTC dén 1uc bat ddu LMLT & nhom citrate mudn hon, 43,2 (22,1
: 89) gid so voi 10,2 (5 ; 48,8) gid & nhom heparin. Cac yéu t nay c6 thé lién quan
dén tiang nguy co tir vong & nhém bénh nhan LMLT vé6i khang dong citrate’®.

Tuy nhién, nhiéu nghién ctru cho thiy khong c6 su khac biét c6 ¥ nghia vé tir
vong giita hai nhoém khang dong citrate va heparin trong LMLT. Nghién ctru d6i
chiimg ngau nhién da trung tim duoc thyc hién bdi Schilder va cong su nham muc
tiéu chinh 14 so sanh két cuc sdng con va hoi phuc chirc ning than dbi véi khang
dong citrate so voi khang dong heparin trong LMLT. Ti I¢ tr vong & 28 ngay va 90
ngay khong co6 su khac biét gitra cac nhom: 22/66 bénh nhan nhom citrate (33%) tir
vong so v&i 25/72 bénh nhan (35%) & nhém heparin ¢ ngay 28 va 27/65 bénh nhan
nhom citrate (42%) tir vong so véi 29/69 bénh nhan (42%) & nhom heparin sau 90
ngay (p = 1,00 cho ca hai). Ngoai ra, phan tich theo phac dd ciing khong cho thiy
bat ky sy khac biét nao vé ti 1& tr vong & 28 ngay va 90 ngay: 18/61 bénh nhan
nhoém citrate (30%) tr vong so voi 15/48 bénh nhan (31%) trong nhom heparin ¢ 28
ngay va 23/60 bénh nhan nhém citrate (38%) tir vong so véi 18/47 bénh nhan (38%)
trong nhom heparin sau 90 ngay (p = 1,00 cho c hai). Phan tich hdi quy logistic da
bién cho thiy tudi cao hon va diém APACHE II cao khi nhap vién 13 nhimg yéu t6
tién luong doc lap tr vong ¢ 28 ngay (p = 0,05 cho ca hai), trong khi liéu loc mau
va phuong phap khang dong khong tac dong c6 y nghia dén tir vong. Trong hdi quy
logistic don bién, khong c6 hiéu qua nao duoc ghi nhan tir khang dong citrate trong
giam ti 1é tir vong sau 28 ngdy & bit ky phan nhom nao dugc phan tich. Vé két qua
hoi phuc chuc nang than, cling khong c6 sy khac bi¢t gitra hai nhom vé ti 1é doc lap
loc mau & nhitng bénh nhan con sdng sau 28 ngay ké tir khi bat ddu CVVH, véi
29/43 bénh nhan (67%) & nhém citrate so véi 33/47 bénh nhan (70%) & nhom
heparin (P = 0,82) %,

Tuong tu, nghién ctu cua Hetzel va cdng su c6 41 bénh nhan trong nhom
citrate tr vong, chiém ti 1& 47%, va 34 bénh nhan trong nhém heparin tir vong,
chiém ti 1& 41%). Khong c6 sy khac biét ¢ y nghia thong ké vé ti 1& séng con dén

ngay thtr 30 giita hai nhom diéu trj (p = 0,67)7. Nghién ciru cua tac gia Stucker, ti
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1é tir vong 90 ngdy & 246 bénh nhan ning dugc diéu tri bang LMLT trong thoi gian
nghién ctru 1a 38%. Trong phan tich theo ¥ dinh diéu tri, ti 18 tir vong & 28 ngay va
90 ngay lan lugt 1a 20% va 26% so v6i 26% va 27% & nhém citrate so véi heparin
(P = 0,37)%. Trong phan tich theo phac d0, ti 1& tr vong trong 90 ngay lan luot 1a
27% va 30% & nhém citrate va heparin (P = 0,33). Thoi gian LMLT, thoi gian nim
khoa HSTC va thoi gian nam vién cta bénh nhan trong nhom citrate khac biét
khong c6 ¥ nghia théng ké so v6i bénh nhan trong nhom heparin. Trong nhom bénh
nhan con séng, ¢6 09 bénh nhan van phu thudc vao diéu tri thay thé than, trong do
05 bénh nhan & nhom heparin va 04 bénh nhan & nhoém citrate sau 90 ngay theo
d6i%. Gattas va cong su ciing ghi nhan c¢6 28 trong s6 105 bénh nhan (26,7%) nhém
citrate tir vong tai khoa HSTC, so vé1 25 trén 107 bénh nhan (23,4%) trong nhom
heparin (p = 0,58). Ti 18 tir vong trong bénh vién ctia nhém citrate va heparin 1an
luot 14 31,4% va 29%, p = 0,79. Tuong ty, khong co su khac biét dang ké vé thoi
gian nam khoa HSTC ciing nhu ti 18 truyén mau giita hai nhom (52% so v&i 47%, p
=0,58)?.

Nghién ctru d6i ching ngiu nhién tai 26 khoa HSTC ¢ Purc trén nhitng bénh
nhan nang c6 TTTC can loc mau lién tuc ctiia Zarbock cho théiy khong cé su khac
biét vé ti 1& tir vong 90 ngay giita hai nhoém khang dong citrate va heparin véi ti 18
lan luot 14 51,2% va 53,6%; khac biét chua hiéu chinh 1a —2.4% [95% KTC, —10,5%
dén 5,8%]; nguy co twong ddi chwa hiéu chinh 1a 0,91 [95% KTC, 0,72 dén 1,13];
p = 0,38; khac biét sau hiéu chinh la —6,1% [95% KTC, —-12,6% dén 0,4%]; nguy co
tuong d6i sau hiéu chinh 1a 0,79 [95% KTC, 0,63 dén 1,004]; p=0,054 1%, Ciing
khong ¢ su khac biét dang ké giita hai nhom vé cac két cuc phu khac, bao gdm thoi
gian loc mau (9,6 ngay (3,9-57,0) so véi 8,4 ngay (3,6-45,0), p = 0,24); thoi gian
diéu tri tai khoa HSTC (16,0 ngay (8,0-29,0) so véi 13,5 (7,0-25,0), p = 0,19) va
thoi gian nam vién (27 ngay (13,0-51,0) so v&i 27 ngay (14.0-49.5), p = 0,83); ti 1€
tor vong & cac ngay 28, 60 va 365 lan luot 1a 38,7%, 46,7% va 60,1% & nhom citrate
s0 v6i 43,8%, 50,4%, 60,0%, v6i p lan lugt 13 0,19, 0,27 va 0,63; ti 18 can diéu tri
thay thé than ¢ cac ngay 28, 60, 90 va 365; va ti 1¢ suy giam chuc ning than kéo dai
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& cac ngay 28, 60 va 365. Mit khéc, ti 16 nhiém khuan méi cao hon déng ké ké tur
khi bat dau loc mau & nhom citrate (68,0% so vo1 55,4%; p = 0,002; nguy co tuong
dbi OR = 1,71 [95% KTC, 1,23 dén 2,39]), va roi loan churc nang than dai déng sau
90 ngay (28,4% so voi 15,0%; p = 0,02; nguy co tuong ddi OR = 2,25 [KTC 95%,
1,11 dén 4,56]). Thoi gian str dung qua loc dai hon va 1ay méau xét nghiém theo di
thudng xuyén co thé 1a yéu t6 nguy co lam ting ti 16 nhidm khuin®,

Trong phan tich gdp ctia Bai va cdng sy nam 2015, cua Liu va cdng sy nam
2016 va phan tich gop gan day cia Li va cong su nam 2022, so sanh hiéu qua va an
toan cua khang dong vung citrate so voi khadng dong than heparin cho trong
LMLT2104 psi v6i két cuc chinh 1a tir vong, két qua cho thay khong co su khac
biét co ¥ nghia vé tir vong giita hai nhom, véi RR = 0,95 (95%KTC, 0,85 — 1,06, p
= 0,40). V& cac bién cd bat loi, nguy co chay méau thdp hon c6 y nghia & nhém
khéng dong vung citrate so vdi khang dong toan than heparin (RR = 0,32; 95%KTC
0,22-0,46, p < 0,00001). Kiém chuyén hoa xay ra khong khac biét c6 y nghia thong
ké gitra hai nhom (RR = 1,73; 95%KTC 0,49 — 6,13; p = 0,40). Tuy nhién, nhom
citrate c0 nguy co ha canxi mau cao hon nhém heparin (RR = 4,85; 95%KTC 2,04 —
11,52; p = 0,0004). Hon nita, khong c6 khac biét dang ké vé s6 don vi mau truyén
gitta hai nhém (RR = 1,05; 95%KTC 0,82 — 1,43; p = 0,70)%2,

Citrate Heparin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H §|=is_j 95% Cl
Alexander Zarbock 2020 150 300 156 296 46.0% 0.95 [0.81, 1.11]
Betjes 2007 0 21 5 27 1.4% 0.12[0.01,1.98] ¢
Brain 2014 7 19 3 1 1.1% 1.35 [0.44, 4.18] >
David J. Gattas 2015 28 105 25 107 7.3% 1.14 [0.72, 1.82] =t
Fabien Stucker 2015 14 54 14 49 4.3% 0.91 [0.48, 1.71] — e ——
Hetzel 2011 41 87 34 83 10.2% 1.15[0.82, 1.62] -1
Kutsogiannis 2005 13 16 10 14 3.1% 1.14 [0.76, 1.71) —
Louise Schilder 2014 27 66 29 73 8.1% 1.03 [0.69, 1.54] =1
Oudemans-van Straaten 2009 47 97 65 103 18.5% 0.77 [0.60, 0.99] |
Total (95% CI) 765 763 100.0% 0.95 [0.85, 1.06]

Total events 327 341
Heterogeneity: Chi* = 7.93, df = 8 (p = 0.44); I’ = 0%
Test for overall effect: Z = 0.85 (p = 0.40)

N

05 07 16 2
Citrate Heparin

Hinh 4.13.So sanh ti I¢ tir vong ctia khang dong vung citrate so vdi khang dong toan
than heparin.
(Nguon: Li et al. 2022102
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Gan day, ciing di c6 nhirng nghién ctru danh gia hiéu qua va tac dong 1am
sang cua viéc chuyén doi tir khang dong citrate sang heparin trong LMLT tai cac
don vi HSTC, vi du nhu khao sat ciia Gould va cong su tai Anh trong cac nam tur
2009 dén 2017. Két qua cho thiy so v&i nam 2009 chi c¢6 10% cac trung tim sir
dung khang dong citrate, &én nam 2017, c6 dén 50% cac trung tim ap dung phuong
phap khang dong nay trong LMLT. Mac du ti I¢ t&r vong vao ngay 90 khong khac
biét dang ké (OR = 0,98, 95%KTC 0,89 — 1,08), nhung bién ching chay mau ¢ xu
huéng giam (OR 0,90, 95%KTC 0,76 — 1,06)%. Mot khao sat khac cia Mariano va
cong su tai cho thiy sir dung khang déng cung citrate ting tir 2,8% nim 2007 dén
30,9% nam 2015 va hau nhu tat ca cac trung tim LMLT déu trién khai s dung
citrate®”. Piéu nay mét 1an nira cho thiy khang déng citrate da ching minh duoc loi
ich trong diéu tri thay thé than, di dugc cic bac si 1am sang don nhan va ap dung
ngay cang nhiéu cho bénh nhan, thay thé dan cac phuong phap khang dong toan
than nhu heparin. Viéc mo rong sit dung phuong phap khang dong vung citrate 1a
mot bude cai tién dugc ghi nhan trong lich sir phat trién ciia chuyén nganh loc mau

no6i riéng va hoi stre tich cue ndi chung.
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4.4. HAN CHE CUA NGHIEN CUU

Nghién ctru ctia chung t6i cho thiy nhiéu két qua c6 loi vé hiéu qua va an
toan cua khang dong citrate so véi khang dong heparin trong LMLT. Tuy nhién
nghién ctru ciing con mot s6 han ché sau:

Thiét ké nghién ctru ban dau ddi véi két cuc chinh 13 hiéu qua dbi véi doi
séng qua loc va an toan ciia khang dong citrate. Do d6, mic du két qua cho thay ti 16
tir vong tai khoa HSTC va tir vong nam vién c6 xu huéng thap hon ¢ nhom citrate,
tuy nhién khong du stc manh thong ké dé két luan két qua nay. Pong thoi, co nhiéu
yéu td tac dong dén ti 1 tir vong cua bénh nhan LMLT tai khoa HSTC, c& mau
nghién ctru va thiét ké nghién ciru cta chung t6i khong du dé phan tich cac yéu to
nay.

Céc bién cb bat lgi mic du duoc ghi nhan va so sanh tan suat xay ra gitra hai
nhom, tuy nhién ¢& mau cua nghién ciru con chua du dé phan tich duéi nhém, nham
danh gia cac yéu t6 nguy co va hau qua cua cac bién ¢ bét loi nay ddi voi két cuc

cua bénh nhan & cac nhom.
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KET LUAN

Nghién ctru cua ching t6i trén 121 bénh nhan ning ¢6 TTTC can loc mau
lién tyc tai khoa HSTC, v&i 42 bénh nhan khang dong vung citrate va 79 bénh nhan
st dung khang déng heparin, bao gdm 210 luot LMLT dwogc phan tich v6i 63 luot
LMLT vé6i khang dong citrate va 147 lugt LMLT khang dong heparin.

Pic diém 1am sang, cin 1am sang va két cuc diéu tri cia bénh nhin TTTC
dwgc loc mau lién tuc tai khoa HSTC

Bénh nhan tham gia nghién ctru c6 tudi trung binh 1a 54 (35 ; 66) tudi, ti 1é
bénh nhan thé may 83,5%, sir dung thude van mach 70,3%, séc nhiém khuan chiém
41,3%, ARDS 26,5%. Piém APACHE II trung binh 14 23,4 + 7.4 diém va diém
SOFA trung binh 10,2 + 3,8 diém. Bénh nhan duogc chi dinh LMLT thudng trong 24
gio dau sau khi nhap khoa HSTC, trong d6 céac chi dinh loc mau thuong gap bao
gém TTTC niang KDIGO giai doan 3 (53,7%), qu4 tai dich tién trién (50,8%), ting
uré mau tién trién (18,2%), toan chuyén héa ning (13,5%) ting kali mau ning
(5,8%). Phuong thire LMLT thuong dugce st dung 1a CVVH (65,2%) va CVVHDF
(31%). Thoi gian LMLT trung binh cho mdi bénh nhan 1a 4 (3 — 8) ngay. Ti 1& hoi
phuc chic nang than cho dén lac ra khoi khoa HSTC 1a 70,2% va ti 1& hoi phuc
chtrc nang than cho dén lac xuat vién 1a 87%. Ti 16 tu vong tai khoa HSTC va ti 1¢
tor vong nam vién 1an luot 1a 52,9% va 55,4%. Cac dic diém lam sang, can lam sang
va két qua diéu tri cho thay khong khac biét co y nghia thong ké gitta hai nhém
LMLT voi khang dong citrate va heparin.

Hi€¢u qua cua khang dong citrate voi khang dong heparin trong LMLT.

Doi song qua loc ciia cac lwgt LMLT sir dung phuong phap khang dong
citrate 1a 56 (42 ; 71) gio so v6i 31 (21 ; 42) gio & nhom heparin, chénh 1éch 1a 25
gio (95%KTC, 18,5 — 31,5 gio, p < 0,001). Ti 1¢ dong qua loc sém trudc 24 gio la
4,8% & nhom khang dong citrate va 27,2% & nhoém heparin, khac biét nay co y

nghia thdng ké véi p < 0,001. Trong phan tich da bién cac yéu té lién quan dong
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qua loc, khang dong citrate 1a yéu t6 doc lap giup giam nguy co déng qua loc véi
HR = 0,16 (95% KTC, 0,05 - 0,51), p = 0,002.
Tinh an toan ctia khang dong citrate so voi khang dong heparin trong LMLT.

Ti 1& bién ¢ xuat huyét & nhom citrate 1a 7,1%, c6 xu hudng thap hon so véi
15,5% & nhom heparin, p = 0,132. S luong cac ché phim mau truyén (bao gdm
hdng cau ling, huyét twong twoi, tiéu cau khodi) khong khac biét gitta hai nhom. Cac
bién ching vé chuyén hoéa nhu toan chuyén héa, kiém chuyén hoa, ha kali mau
khong khac biét c6 y nghia gitta hai nhom. Bién chting ha magié mau xay ra nhiéu
hon & nhom citrate, 67,3% so voi 28,3% & nhom heparin, p < 0,05. Ha canxi mau
xay ra voi ti 18 13,1%, ting canxi mau hiém gip (0,5%) va ti 1é tich Iy citrate 1a
4,8% cac truong hop st dung khang dong citrate. Khong ¢ khac biét vé ti 1& hoi
phuc chirc ning than giita hai nhom citrate va heparin. Ti 1é tor vong nam vién ¢
nhém khang doéng citrate va heparin lan luot 1a 45,2% so véi 60,8%, khac biét
khong c6 ¥ nghia théng ké voi p = 0,102.

Tém lai, nghién ctru ctiia ching t6i da chirng minh phuong phap khang dong
citrate hiéu qua hon trong kéo dai doi sdng qua loc, giam ti 1& dong qua loc sém so
voi khang dong heparin & bénh nhan nang c6 TTTC can loc mau lién tuc tai khoa
HSTC. Bén canh d06, phuong phap khang dong citrate ciing cho thdy tinh an toan
Vi ti 18 cac bién chiing chuyén hoa va dién giai khong khac biét so voi khang dong
heparin. Mat khac khang dong citrate c6 xu hudng gidm nguy co chdy mau so vdi
heparin, tuy nhién ti I¢ ha magi€é mau thuong gdp hon, ti 1¢ ha canxi mau 1a 13,8%
va ti 1€ tich liiy citrate 1a 4,8% cac truong hop LMLT véi phuong phap khang dong

nay.
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KIEN NGHI

Phuong phap khang dong citrate da ching minh dugc hi€u qua kéo dai doi
song qua loc dang ké va giam ti 16 dong qua loc sém so v6i khang dong heparin
trong LMLT. Phuong phép niy ciing cho thiy an toan véi giam ti 1 xuat huyét lién
quan khang d6ng, khong 1am gia ting dang ké cac bién ching nhu réi loan dién giai
hay toan kiém. Do d0, viéc ap dung chién lugc khang dong méi nay 1a can thiét ¢
cac don vi c6 thyc hién k¥ thuat LMLT va diéu nay ciing phii hop véi xu thé phat
trién chung cta chuyén nganh loc mau trén thé gisi.

Trong qué trinh LMLT, cac rdi loan dién giai dac biét ha kali mau kha
thuong gip, vi vy dién giai d6 cta bénh nhan can dugc theo ddi thudong xuyén va
diéu chinh thich hop trong sudt thoi gian LMLT. Riéng ddi véi khang dong citrate,
ha magié mau kha thuong gip do d6 can theo ddi nong do magié mau va bu theo
phac d6. Ha canxi mau va tich Iy citrate 1a cac bién c¢6 mic du it gip nhung can
dugc luu ¥, theo ddi va chan doan trong qua trinh LMLT bang phuong phap khang
dong citrate dé x tri kip thoi.
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PHU LUC 1: THONG TIN NGHIEN CUU VA GIAY CHAP THUAN THAM
GIA NGHIEN CUU

THONG TIN NGHIEN CUU
Nghién ctru hi€u qua va an toan cua phuong phap khang dong
Tén nghién ciru citrate trong loc mau lién tuc & bénh nhan ton thuong than
cép tai khoa Hdi strc tich cuc
Mai s dé cwong
Bac si nghién ctru Huynh Quang Dai

M3 s6 ngudi bénh

Quy vi duoc moi tham gia nghién ciru. Ban thong tin va chip thuan tham gia nghién
clru ndy cung cap thong tin dé quy vi quyét dinh liéu minh c6 mudn tham gia hay
khong. Hay danh thoi gian doc vin ban ndy can than, va dat bat ky cau hoi nao véi
nhan vién nghién ctru, néu c6. Quy vi khong nén ky vao van ban nay cho dén khi quy
vi hiéu tat ca cac thong tin dugc trinh bay trong cac trang tiép theo va cho dén khi quy
vi hai long voi giai dap cho tat ca cac thic mac ciia minh.

1. Giéi thiéu vé nghién ciru

1.1. Tén nghién ctru: Nghién clru hiéu qua va an toan cua phuong phap khang dong
citrate trong loc mau lién tuc & bénh nhan tdn thuong than cép tai khoa Hoi stre tich
cuc.

1.2. Muc dich nghién ctru: Nghién ctru hi¢u qua va an toan cia phuong phap khang
dong citrate so voi heparin trong loc mau lién tuc & bénh nhan ton thwong than cap.
1.3. Tiéu chuin tuyén chon:

M&i ngudi bénh duoc xem 14 tuyén chon vao nghién ctru nay khi ngudi bénh (hodc dai
dién hop phap cta nguoi bénh) dong ¥ ky vao ban chip thuén tham gia nghién ciru.
Nghién ctru ndy bao gém nhirng ngudi bénh bi ton thuong than cip (TTTC) theo tiéu
chuan ciia KDIGO niam 2012 va ¢6 chi dinh loc mau lién tuc.

1.4. Tiéu chuin loai trir:

C6 nhiéu 1y do quy vi khéng dugce phép tham gia vao nghién ctru ndy. Sau dy 1a mot
s6 Iy do nhu vay:

- Bénh nhan c6 thai



- Bénh nhan khong c6 chi dinh sir dung khang déng: tiéu cau < 50k/ul, APTT >
60s, INR > 2,5, dang chay méau, chay mau ning gan diy, moi phiu thuat 16n
(<24h).

- C6 chi dinh st dung khang dong toan thdn nhu heparin hay thudc khang
vitamin K do bénh 1y khac (tim mach, huyét khdi tinh mach...).

- Suy gan nang (Child-Pugh C).

Bac si hodc nhdn vién nghién ctru s& thao ludn cac van dé nay va bat ky 1y do nao khac

khién quy vi khong dugc phép tham gia vao thir nghiém nay.

2. Céc tai bién cé thé gip phai khi tham gia nghién ciru.

bay la nhitng tha thuat, bién phap diéu tri dugc st dung rong rai cho bénh nhan ton

thuong than cip (cho di ngudi bénh c6 hay khong c6 tham gia nghién ciru). Cac nguy

co gap phai khi loc mau lién tuc:

- Lién quan dén catheter tinh mach loc mau: train mau/tran khi mang phoi, hematoma

- Lién quan dén qua trinh loc mau lién tuc: tut huyét ap, méat méau, nhiém khuan, r6i
loan dién giai, ha duong huyét...

- Lién quan t6i khang dong: xuat huyét ndo, xuat huyét ndi tang, xuat huyét tiéu hoa,
da niém, xuat huyét vi tri tiém truyén

Tat ca céc rui ro nay khi xay ra déu duoc xir tri duwoc bang nhiing bién phép thich hop

theo phac do.

3. Lgiich cia ngwdoi tham gia nghién ciru.

Quy vi tham gia nghién ctru s€ dugc tién hanh va thuc hién loc mau lién tuc theo quy
trinh chuén ctia khoa, theo ddi sat, ghi nhan cac thong s trong sudt qua trinh loc mau.
Ngoai ra ngudi bénh tham gia nghién ctru khong c6 bat cir thu lao hay quyén loi vat
chat nao.

4. Gi6i thiéu vé nguoi nghién ctru.

BS Huynh Quang Pai, b0 mon Hoi sfrc-cép cfru-chéng doc, Pai hoc Y Duoc
TP.HCM. Dién thoai: 0908704668. Email: dai.huynh@ump.edu.vn.
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GIAY CHAP THUAN THAM GIA NGHIEN CUU
Nghién ctru hi€u qua va an toan cua phuong phap khang dong
Tén nghién ciru citrate trong loc mau lién tuc & bénh nhan t6n thuong thin cp
tai khoa Hdi strc tich cuc

Ho tén bénh nhan/thAn nhan: ........ ... e s

La bénh nhan/than nhan cia nguoi bénh tén ...,
dang diéu tri tai khoa Hoi stc tich cuc, bénh vién Chog ray, b::ing cach ky tén dudi day,
dong ¥ rang:
- Téi di doc ban chap thuin nay va dong y tham gia vao nghién ctru nay.
- Téi da duwoc nha nghién ctru giai thich vé nghién ctru nay ciing nhu cac thi thuat dé
tinh nguyén tham gia nghién ctru.
- Toi da c6 co hoi dit cau hoi vé nghién ciru ndy va thda man voi cac cau tra 1oi va
gidi thich ctia nhan vién nghién ctru.
- Toi biét rd sy tham gia ciia t6i/than nhan ciia tdi vao nghién cru nay 1a hoan toan
tu nguyén va t6i/than nhan cta t6i ¢ thé rut khoi nghién ctru bat ¢t lac nao.
- Toi biét rd viéc tham gia hay khong tham gia khong lién quan gi dén qua trinh diéu
tri cling nhu cac quyén loi vat chat.
ngay.....thang.....nam........
Ngudi tu vin Nguoi duoc tu van

(ky va ghi 10 ho tén)



PHU LUC 2: BENH AN NGHIEN CcUU

A-THONG TIN CHUNG

Ho tén bénh nhan: Nam sinh:
S6 nhap vién: Ngay nhép vién:
Giéi: O Nt O Nam Can nang (kg): Chiéu cao (cm): BMI:
Bénhnén: 0 DPTD 0 THA oSuytim O TBMN 0 COPD
[0 Bénh than man 0 Khéc
B-TINH TRANG NHAP KHOA HSTC
Ngay nhap khoa HSTC:.........
Nhom bénh: 0 Noi khoa 0 Ngoai khoa 1 Chan thuong

Chan doan nhap khoa HSTC: 0 NKH [1S6c NK  0Viém phdi/ARDS
O Viém tuy cdp 0 Khéc
Ngd vao NKH: OHOohidp O Tiéuhéa O Thantiétniéu 0 Da, mdé mém
O TKTU o Khéc 0 Khoéng rd

Thudc van mach: 0 Co 0 Khong

Thé may xam nhap: 01 CO 7 Khéng

Diém APACHEL.......

Diém SOFA.......

TTTC thoi diém nhap HSTC: 0 C6 0 Khéng
Creatinin mau:...... mg/dL BUN:...... mg/dL

Thé tich nuéc tiéu: 0 Khong thiéu niéu

< 0,5 mL/kg/h trong 6-12 gio

0 < 0,5 mL/kg/h trong >12 gid

0 < 0,3 mL/kg/h trong > 24 gid hoac vo ni¢u > 12 gio
Giai doan TTTC: 0 KDIGO 1 0 KDIGO 2 0 KDIGO 3

RIFLE: ....
Nguyén nhan TTTC: 0 NKH/S6c NK 0 Giam thé tich 0 Suy tim

0 Viém tuy cap J Suy gan cip 0 Thube/doc chat 0 Khac

C-THOI PIEM KHOI PAU LMLT



Giai doan TTTC: 0 KDIGO 1 0 KDIGO 2 0 KDIGO 3
RIFLE: ....
Thé tich nuée tiéu: O Khong thiéu niéu
0 < 0,5 mL/kg/h trong 6-12 gio
0 < 0,5 mL/kg/h trong >12 gio
0 < 0,3 mL/kg/h trong > 24 gid hodc vo ni¢u > 12 gio

Can bang dich dén trudc khi LMLT:............ (ml)

Van mach: 0 Co 0 Khong Liéu twong duong:.........(mcg/kg/phit)
Diém SOFA khéi ddu LMLT:.......

Thong s6 CLS:

Creatinin mau:...... mg/dL BUN:...... mg/dL.  eGFR:...... ml/ph/1,73m?
[K+] mau:...... mmol/L [Na+]:...... mmol/l

pH:...... PaCO2...... BE...... HCO3...... Lactate:...... P/F:......
Hb:...... g/dL HCT:...... % PLT:...... k/uLL

PT:...... S INR:...... aPTT:...... S FIB:...... g/L
D-THONG SO LQC MAU LIEN TUC

Khang dong: 0 Citrate J Heparin

D1. Lan loc 1

Ngay bit dau:.........

Mode: 0 CVVH 0 CVVHDF 0O CVVHD

Qb:......... (ml/ph) Dose:......... (ml/kg/h)

Heparin

ACTI1:...... ACT2:...... ACT3:...... ACT4....... ACTS:...... ACTeé.......
ACTT7:...... ACTS:...... ACTO....... ACTIO0:...... ACTI1:...... ACTI12:.....
Citrate

PFiCal:...... PFiCa2:...... PFiCa3:...... PFiCa4....... PFiCas:...... PFiCa6......

1Cal:...... 1Ca2:...... 1Ca3:...... 1Ca4:...... 1Ca5:...... 1Cab:......
iCa7:...... iCa8:...... iCa9:...... iCalo:...... iCall:...... 1Cal2:......
Ti 1€ Catp/iCa: R1:..... R2:. R3 R4:..... R5:...... R6

boi song qua loc:.....gio



Bién chung

Ha kali: 0 Co 0 Khong

Ha magié: 0 Co 0 Khoéng

Acidosis: 0 Co 0 Khoéng

Alkalosis: 0 Cé 0 Khong

Xuat huyét: 0 Co 0 Khoéng

Vi tri xuat huyét: 0 Chan cathe O Niém mac 0 NKQ 0 Tiéuhdéa O Niéu
OVétmd 0 Nio 0 Khac

D2. Lan loc 2

Ngay bat dau:.........

Mode: 0 CVVH 0 CVVHDF 0 CVVHD

Qb:......... (ml/ph) Dose:......... (ml/kg/h)

Heparin

ACTI:...... ACT2:...... ACT3:...... ACT4....... ACTS:...... ACTE6.......

ACT7:...... ACTS:...... ACTO:...... ACTI10:...... ACTI11:...... ACTI12:......

Citrate

iCal:...... 1Ca2:...... 1Ca3:...... 1Cad:...... 1Ca5:...... 1Cab:......
iCa7:..... iCaS:...... 1Cao:...... 1Calo:...... iCall:...... 1Cal2:......
Ti I¢ Carp/iCa: R1:..... R2: R3 R4:..... R5:...... R6:......

Doi song qua loc:.....gio

Bién ching

Ha kali: 0 Co 0 Khong

Ha magié: 0 Co 0 Khéng

Acidosis: 0 Co 0 Khong

Alkalosis: 0 Co 0 Khoéng

Xuat huyét: 0 Co 0 Khoéng

Vi tri xuat huyét: 0 Chan cathe 0 Niém mac 0 NKQ 0 Tieuhda O Niéu
0Vétmé 0 Néao 0 Khéc

D3. Lan loc 3



Mode: 0 CVVH 0 CVVHDF 0 CVVHD

Qb:......... (ml/ph) Dose:......... (ml/kg/h)

Heparin

ACTI:...... ACT2:...... ACT3:...... ACT4....... ACTS:...... ACTE6:......
ACT7:...... ACTS:...... ACTO....... ACTI10:....... ACTI11:...... ACTI12:......
Citrate

PFiCal:...... PFiCa2:...... PFiCa3:...... PFiCa4-:...... PFiCa5:...... PFiCaé.......
PFiCa7:...... PFiCa8:...... PFiCa09....... PFiCalo:...... PFiCall:...... PFiCal2:......
1Cal:...... 1Ca2:...... 1Ca3:...... iCa4:...... 1Cas:...... 1Cab:......

1Ca7 iCa8:...... 1Ca9:...... iCalO:...... iCall:...... iCal2:......

Ti 1€ Catp/iCa: R1:..... R2:..... R3:..... R4:..... RS:...... R6:......

Do1 song qua loc:.....gio

Bién chiung

Ha kali: 0 Co 7 Khéng

Ha magié: 0 CO 0 Khong

Acidosis: 0 Co 0 Khoéng

Alkalosis: 0 Co 0 Khoéng

Xuat huyét: 0 CO 0 Khéng

Vi trf xuat huyét: 0 Chan cathe Niém mac 0 NKQ 0 Tiéuhda O Niéu
0Vétmoé 01 Néao 0 Khac

D4. Lan loc 4

Ngay bit dau:.........

Mode: 0 CVVH 0 CVVHDF 0 CVVHD

Qb:......... (ml/ph) Dose:......... (ml/kg/h)

Heparin

ACTI:...... ACT2:...... ACT3:...... ACT4....... ACTS:...... ACT®.......

ACTT:...... ACTS:...... ACTO:....... ACTI10:...... ACTI1I1:...... ACTI12:.......

Citrate

PFiCal.:...... PFiCa2:...... PFiCa3:...... PFiCa4-:...... PFiCa5s:...... PFiCaeé.......



iCal:...... iCa2:...... iCa3:...... iCa4:...... iCa5:...... iCab:......

iCa7:......  1Ca8:...... 1Ca9:...... 1Calo:...... iCall:...... 1Cal2:......

Ti 1€ Catp/iCa: R1:..... R2 R3 R4:..... R5:...... R6:......

Doi séng qua loc:.....gio

Bién ching

Ha kali: 0 Co 0 Khoéng

Ha magié: 0 CoO 0 Khong

Acidosis: 0 Co 0 Khoéng

Alkalosis: 0 Cé 0 Khong

Xuat huyét: 0 CO 0 Khoéng

Vi tri xuat huyét: 0 Chan cathe Niém mac 0 NKQ O Tiéuhda 0O Niéu
OVétmod 0 Nio 0 Khac

D5. Lan loc 5

Ngay bat dau:.........

Mode: 0 CVVH 0 CVVHDF 0 CVVHD

Qb:......... (ml/ph) Dose:......... (ml/kg/h)

Heparin

ACTI:...... ACT2:...... ACT3:...... ACT4....... ACTS:...... ACTE6.:......

ACT7:...... ACTS:...... ACTO.:...... ACTI0:....... ACTI11:...... ACTI12:......

Citrate

PFiCal:...... PFiCa2:...... PFiCa3:...... PFiCa4....... PFiCas:...... PFiCa6.......

PFiCa7:...... PFiCaS8:...... PFiCa9.:...... PFiCalo:...... PFiCall:...... PFiCal2:......

iCal:...... 1Ca2:...... iCa3:...... 1Ca4:...... iCa5:...... 1Cab:......

iCa7:...... 1iCa8:...... iCa9:...... iCalO:...... iCall:...... iCal2:......

Ti 1€ Carp/iCa: R1:..... R2 R3 R4:..... R5:...... R6:......

Doi séng qua loc:.....gio

Bién ching LMLT

Ha kali: 0 Co 0 Khoéng

Ha magié: 0 Cé 1 Khong

Acidosis: 0 Co 0 Khoéng

Alkalosis: 0 Cé

1 Khong



Xuat huyét: 0 Co 0 Khoéng

Vi tri xuat huyét: 0 Chan cath 0 Niém mac 0 NKQ 0 Tiéuhdéa O Niéu
0O Vétmd 0 Nio 0 Khac
E. THONG SO TONG HQP
Ngay ngung LMLT:......
Ly do nging LMLT: 0 Hoi phuc thdin 0 Chuyén IHD/SLED 0 Tu vong

G-KET QUA PIEU TRI
Hbi phyc chirc ning than tai HSTC: 0 Co 0 Khoéng
Hbi phuc chuc niang than tai BV: 0 Co 0 Khoéng

Két cuc xuat vién: [0 Song O Tu vong/nang vé

HET.



PHU LUC 3: DANH SACH BENH NHAN



