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PHAN 1. BO XET NGHIEM SANG LOC



PHAN GIOI THIEU

Nhitng xét nghiém (test) sang loc vé tinh trang dong mau (haemostasis) nhu PT, APTT dé
xac dinh mot ngudi co nguy co chay mau trong chan thuong hay khi can thiép thu thuat, ¢6
thé dwa dén nham 13n. Nhiing xét nghiém nay c6 thé cho ra két qua binh thudng ¢ nhiing
bénh nhan tham chi c¢6 x40 tron déng mau dang ké. Mot diéu rt quan trong can nhé rang
mot xét nghiém & tai LABO Ia xét nghiém in vitro va c6 thé khdng phan anh chinh xac co
ché dong mau bén dudi.

Test sang loc quan trong nhat trong haemostasis 1a tién sir chay mau caa bénh nhan (néu
diéu nay duoc xem nhu 13 mot test), viéc sir dung chéng dong (bao gdm ca khang ngung
tap tiéu cau) va bat ky tién sir gia dinh nao goi ¥ chay mau c¢6 xu huéng do rdi loan di
truyén.

Dé nghi mot xét nghiém sang loc trude khi thu thap tién st va tham kham toan dién 1a
khéng phu hop.

Viéc str dung bang cau hoi duoc thiét ké da cho thay hiéu qua trong bénh von Willebrand
type 1, va gan day bang viéc str dung hang loat cau hoi véi bénh nhan nghi ngo ri loan
chay méau da cho ra dugc nhiing két qua vo gia.

Test duoc xem la test sang loc gom PT va APTT. Nong d6 Fibrinogen va Thoi gian
Thrombin (TT) khong dugc xem I test sang loc dau tay, mic du nd duoc thuc hién phd
bien.

Mot diéu quan trong 1a sé Tuong tiéu cau lubn phai dugc kiém tra & moi bénh nhan dugc
diéu tra haemostasic.



Bai 1. PROTHROMBIN TIME (PT)

1. PT la xét nghiém co ban dé theo ddi cac chat khang vitamin K duong uéng nhu
warfarin, phenidione (xem phan INR)

2. PT c6 thé xem nhu mot test sang loc khang dong lupus (LA — Lupus
anticoagulants) (xem phan Test ¢ ché thromboplastin caa mé). Tuy nhién, nhin
chung PT twong d6i khéng nhay véi LA vi ndng do cao PL trong xét nghiém s&
trung hoa khang thé khang PL.

3. PT lanén tang cho phuong phéap xét nghiém 1 giai doan, dugc dung dé xac dinh céc
yéu té VII, V, X, IL. PT twong d6i khong nhay vai suy giam nhe céc yéu to.

4. Mot sb bién thé cua FVII (FVII Padua, FVII Yamomoto) c6 thé dua ra cac gia tri
FVII khac nhau, phu thudc vao ngudn cung cap TF (xem phan xét nghiém FVII)

5. Mot PT binh thuong khdng loai trir dugc mot bat thuong dong mau dang ké, vi PT
binh thuong trong ca hemophilia A, B nang hoac suy giam FXI nang.

6. Mdi quan hé gitra PT va suy giam yéu t6 12 khdng tuyén tinh, nhung né sé& kéo dai
theo ham mii & ndng d6 yéu t6 thap hon.

7. PT ngan lai duoc thiy & nhiéu bénh nhan sir dung rVIla (NovoSeven)

8. Trong lich str, PT ciing dwoc thuc hién bang cach sir dung noc doc ran Russel viper
pha lodng (dRVV — tham khao thém & phan xét nghiém khang dong lupus) thay cho
nguon TF tir ndo. Mot RVV-PT binh thuong nhung “Brain” PT kéo dai, chi ra suy
giam yéu té VILI.

9. PT sé& kéo dai véi cac thudc wc ché tryc tiép Xa va Ila duong udng mai.

10. Chi sé prothrombin (Pl — Prothrombin Index) dugc tinh tir PT ching/PT bénh nhan
x 100.

11. Phuong phap Owren dé do PT da dugc pha loang trudc khi wéc tinh, thé tich mau

trong phan ang hdn hop cudi ciing 13 5%.

l. GIOI THIEU
PT duoc gidi thiéu boi Quick nam 1935 va thuong duoc goi 1a “thoi gian Prothrombin cua
Quick”. PT da duoc phét trién dé do Prothrombin (yéu té 1) va do d6 trd thanh tén goi cho



test. Tuy nhién, sau nady rd rang né nhay véi bat thuong céc yéu té 11, V, VII, X va
Fibrinogen.

PT khac véi APTT, n6 do hoat tinh con dudng déong mau ngoai sinh va con duong chung.
Viéc phan chia dong thac déng méau thanh ngoai sinh, ndi sinh, va con duong chung 1a cé
dién va it c6 gié trj trong in vivo, tuy nhién n6 van hitu ich khi dién giai cac két qua xét
nghiém & LABO.

PT la test 1 giai doan (One-stage) dua trén thoi gian can cho cuc fibrin tao thanh sau khi
thém yeu t6 mo TF (tmoc day goi la tlssue thromboplastin), phospholiplid, calcium dé
phuc hdi calci, huyét twong nghéo tiéu cau.

Thuat ngir Thromboplastin c6 nguon goc dung dé mé ta mot co chét trong huyét tuong
gitp chuyén prothrombin thanh thrombin. Trong qua khir, thromboplastin dugc chiét xuat
tir ndo hoic nhitng co quan khac va nhitng bd phan nay chira s6 luong 16n yéu té md TF va
phospholipid (PL). TF ¢6 tinh dac hiéu loai, hau hét LABO hién nay str dung TF ngudi tai
t6 hop vai ISI gan 1 va tach khoi nguon cung chung voi PL. Thromboplastin dong vat dugc
chiét xuat tir ndo tho.

TF trong lich sir dugc xem la yéu t6 III khi danh phép protein dong mau tao ra.

Il.  NGUYENLY
PT do hoat tinh dong mau ctia con duong ngoai sinh va con duwong chung, vi vay no phu
thudc vao hoat tinh chire ning cua cac yéu té VII, X, V, II va Fibrinogen. So d6 sau cho
thdy dong thac dong mau va cac yéu td anh huong 1én PT.
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I1l.  PHUONG PHAP
Huyét trong nghéo tiéu cau (PPP) duoc tron vai TF (c6 chira phospholipid) & 37 d6 C va
cho du luong calcium chloride (25mM) vao dé khoi dong qua trinh dong mau. Trong k¥
thuat 1am bang tay, khi calcium duogc dua vao, mot dong hd bam gidy duoc bam va ding
khi cuc mau dong tao thanh. Thoi gian PT duoc tinh tir khi cho calcium vao dén khi tao
thanh cuc déng fibrin (fibrin clot). Trong cac hé théng tu dong, su tao thanh cuc dong duoc
xé4c dinh mot cach ty dong nhung nguyén Iy van nhu vay.

PPP

Xem phan “Nhitng bién déi tién phan tich (Pre-analytical
variables)

TF (chura phospholipid)

TF gan vé6i FVII va khoi dong qua trinh dong mau.
Phospholipid ngoai sinh duge dung dé thay the
phospholipid tiéu cau.

Calcium

Phuc hoi calci.

IV. PHANTICHKET QUA
PT thudng duoc thuc hién ciing véi mot loat cac xét nghiém khac nhu APTT va c6 thé bao

gom TT va Fibrinogen.

Bat thuong

Phéan tich

PT kéo dai don doc

Giam yéu to VII.

PT keéo dai cung veéi cac
bat thuong dong mau
khac

Suy giam vitamin K

Céc chat d6i khang vitamin K (nhu warfarin, phenidione,
rodenticides....)

Bénh ly gan

Kém hap thu (dan dén suy giam vitamin K)

Nong d6 cao cua heparin khong phan doan

Nhiing chat tc ché thrombin tryc tiép nhur lepirudin,
argatroban

Bénh ly mat fibrinogen mau hoc réi loan chirc ning
fibrinogen

R&i loan dong mau do pha loang (nhu truyén méau khdi
lugng 16n)

Suy giam nhiéu yéu té dong mau (nhu bénh Iy suy giam
FV+VIII)

Bit thuong chu trinh vitamin K (nhu nhimng dét bién trong
gene VKORC1)

Bat thuong NST (mét gene F7 va F10 dinh vi trén nhanh dai
NST s6 13 do mat doan, s& gay suy giam yéu té FVII va FX)

PT ngan lai

Sau diéu tri rVIla

V. KHOANG THAM CHIEU



Khoang tham chiéu phy thudc vao nhiing véan dé sau:

- Ngudn yéu té mé TF (ngudi, tho,...)

- Cbng nghé thuc hién (bing tay, may tu dong)

- Phuwong phép xac dinh diém cudi (quang hoc, co hoc)
MJ3i LABO nén thanh lap mét khoang tham chiéu riéng, tuy nhién nhin chung gia tri PT
binh thuong roi vao 13-15 giay.

VI.  DPE NGHI XET NGHIEM NAO TIEP?
Trong truong hop PT kéo dai don ddc, cac xét nghiém sang loc con lai binh thwong (APTT,
TT, Fib), test hop ly nhit theo suy luan dugc dé nghi la xét nghiém yéu té VII.

Suy giam FVII 12 hiém va thuong gap bdi canh PT kéo dai cling voi cac bat thuong sang
loc khac nhu APTT. Bang & trén di cho thay cac kha nang, tir 6 dinh hudng tiép cho xét
nghiém. Tién sir ding thudc va tham kham 1am sang 1a tdi quan trong.

Nhé rang, Warfarin va nhitng chat khang vitamin K duong udng khac 1am kéo dai PT déng
ké nhung c6 thé chi kéo dai APTT mot vai gidy (trir truong hop qua liéu).
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Bai 2. ACTIVATED PARTIAL THROMBOPLASTIN TIME (APTT)

1. Chét hoat hoa APTT nhu kaolin, silica,... nén dugc chon loc dé dam bao ring phan
{mg du nhay dé phéat hién suy giam nhe céc yéu té VIII, 1X, XI (mtc 0,35-
0,41U/ml). Khdng c6 chat hoat héa nao du nhay dé xac dinh suy giam yéu té ¢ muc
do rat nhe (muc 0,4-0,51U/ml) va mot APTT binh thuong khdng loai trir dugc
nhitng truong hop suy giam yéu tb nhe.

2. Néu phuong phap do mat d6 quang duoc sir dung dé theo ddi cuc mau dong, APTT
c6 thé binh thuong gia tao néu huyét twong bénh nhan dyc (nhu ting bilirubin mau,
tang lipid mau)

3. Dang song hai pha: viéc su dung phuong phap quang hoc cho phép ca dinh tinh va
dinh lwong mac anh sang truyén qua dua trén dang song thu duoc, khong don thuan
la mot con s6 vé thoi gian don doc. Panh gia pho bién nhat caa hinh anh nay la
dang song APTT hai pha gap ¢ bénh nhan DIC. Dang s6ng nay do su tao thanh mot
phac hop dai phan tir gitta CRP va VLDL. Dang séng hai pha la nhay va dac hiéu
trong DIC, mic du nd ciing nhin thay trong nhiing tinh trang khac ma khong du tiéu
chuan chan doan DIC, du sao thi nhitng trudong hop nay cho bang ching vé mot
bénh 1y dong mau.

4. Suy giam FXIII khong lam kéo dai PT ciing nhu APTT.

5. APTT c6 thé dung dé xac dinh khang thé khang PL (nhu LA) nhiing nhiing truong
hop nay, thudc thtr sir dung phai nhay véi LA va nong d6 thap PL.

6. Khi chon PL dé xét nghiém APTT, diéu quan trong can lra chon thudc thir nhay voi
suy giam yéu t5. Mot s6 LABO chon thudce thir APTT kém nhay véi LA (néu c6) dé
tranh n6 anh hudng dén céc yéu tb. Trong nhiing trudng hop nhu vay, mot thube
thir thay thé can duoc sir dung néu APTT duogc dung dé sang loc LA.

7. APTT c6 thé Iam cho xét nghiém suy giam yéu t6 ting hoic giam d6 nhay ciing
nhu d6 dac hiéu phu thudc vao cac thoi gian u khac nhau. Vi du, mét thoi gian u
ngan khoang 2 pht 1am test rat nhay trong xac dinh mic cua cac yéu tb tiép xdc
trong khi mot thoi gian  dai 1am cho viéc xac dinh cac yéu t nay rat kém nhay.

Nhiéu LABO 4n dinh thoi gian @ 1a 5 phat. Néu nghi ngo suy giam yéu té tiép xuc,

so sanh két qua vai thoi gian t ngan hon va dai hon c6 thé hiru ich. Mot diéu tha vi




10.

11.

12.

13.

14.

can chd y 1a mic do kéo dai caa APTT c6 thé goi ¥ bat thuong bén duéi. Vi du
APTT kéo rat dai >120 giay thi pht hop vai suy giam yéu té tiép xac hon 1a FVIII
hay IX. Nguogc lai, mét APTT trong viing 70-80 gidy thi phi hop dé gitr chin doan
haemophilia A hoic B thé ning hon 13 suy giam yéu té tiép xuc. Diéu nay duoc
minh hoa qua vi du nguoi A: FXI1:C<1 IU/dL (cac xét nghiém khéc binh thuong),
APTT 180s; nguoi B: FVIII:C<1 IU/dL (nhirng xét nghiém khac binh thuong),
APTT 75s.

APTT thuong dugc dung dé theo ddi bénh nhan str dung heparin khong phan doan
(UFH). Tuy nhién APTT rat nhay véi muc yéu td VI — mét protein pha cip. Néu
FVIII tang thi APTT c6 thé ngan lai mot cach nham Ian va khéng phan anh dang
muc chdng dong. Nhing truong hop nay, xét nghiém anti-Xa nén duoc sir dung dé
theo ddi dung chéng dong.

APTT la nén tang cho xét nghiém céc yéu té VIII, 1X, X1 va XII. Mac du yéu té 11,
V, X ciing c¢6 thé xac dinh bang hé théng dira vao APTT, nhung né chu yéu ding
phuong phép dua vao PT 1 giai doan.

APTT duoc dung dé sang loc sy hién dién caa mot sb chat e ché cac yéu té dong
méu bao gém FVIII va FIX.

O bénh nhan nhan dwoc ndng do rat cao UFH (nhu trong phau thuat bat cau tim
phdi) APTT c6 thé khong xéac dinh duoc. Trong nhiing trudng hop nay, theo ddi
tinh trang heparin hoa bang mat xét nghiém khéc — thuong la thoi gian cuc mau
dong hoat héa (ACT — Activated Clotting Time)

O bénh nhan sir dung UFH va dung APTT dé theo ddi, rat quan trong can phai tach
huyét tuong khoi cac té bao mau trong vong 60 phut tir Iic thu thap. Yéu té 4 tiéu
cau (PF4 — Platelet factor 4) tiét ra tir tiéu cau sé& trung hoa heparin va dan dén giam
gia tao APTT va vi vay khong udce doan chinh xac muc d heparin hoa.

Mau duoc thu thap vao EDTA va duoc Xt Iy nhu mot mau huyét tuong chira
citrate, trong ty nhu chét tc ché yéu té VI APTT kéo dai va that bai dé tro vé
binh thuong khi 1am mix test véi huyét trong binh thuong, mac FVIIIEC giam
nhung FIX va VWF binh thuong.

Ribaroxaban va Dabigatran sé kéo dai APTT.
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l. GIOI THIEU
APTT khéac véi PT, n6 do hoat tinh con duong dong mau ndi sinh va con duong chung.
Viéc phan chia dong thic déng méu thanh ngoai sinh, ndi sinh, va con duong chung 1a ¢
dién va it c6 gia tri trong in vivo, tuy nhién nd van hitu ich khi dién giai cac két qua xét
nghiém ¢ LABO.

Thuat ngir Thromboplastin trong test nay chi viéc tao thanh mét phac hop tir nhiéu yéu tb
khac nhau trong huyét tuong, cé chirc nang chuyén prothrombin thanh thrombin va tién toi
tao cuc mau dong.

Thuat ngit “Activated Partial Thromboplastin Time (APTT)” xuét phét tir dang ban dau caa
test nay (gidi thiéu nam 1953) trong d6 chi ¢ ndng dd phospholipid trong test dugc kiém
soat (chdng lai nong d6 phospholipid va cac chat hoat hda bé mat) va tén goi “partial
thromboplastin” duoc ding trong IGc chuan bi phospholipid, thi ma c6 thé gia téc cuc mau
déng nhung khong thé diéu chinh thoi gian dong mau bi kéo dai ¢ huyét trong bénh nhan
wra chay mau. V& ban chat, thuat ngir “partial” c6 y nghia rang chi ¢é su hién dién
phospholipid ma khéng c6 TF.

APTT con duoc biét dén nhu 1a:

1. Thoi gian dong mau Kaolin Cephalin (KCCT — Kaolin Cephalin Clotting Time),
dirng nham nhén véi thoi gian dong mau Kaolin (KCT — Kaolin Clotting Time) la
mot test sang loc cho LA nhung khong chira Cephalin. Cephalin 1a mot chét thay
thé phospholipid tiéu cau.

2. Thoi gian Thromboplastin tirng phan véi Kaolin (PTTK — Partial Thromboplastin
Time with Kaolin)

Trong lich str, Kaolin duoc dung nhu mot chat hoat héa bé mat. N6 gén truc tiép vai FXII
dan dén sy hoat hoa trén bé mat thanh Xlla. Xlla cat XI thanh XIa nhung trong tinh trang
thiéu calcium, sy hoat hoa nhiing yéu t6 ké tiép khong xay ra. Kaolin hiém khi duoc ding
khi APTT dugc do tu dong vi kha nang can quang cta n6 lam kho khin cho viée xac dinh
diém cudi bang quang hoc, Nhiing chat hoat héa phé bién duoc ding trong cac hé théng
phan tich ty dong gom silica va ellagic acid ¢ kich thudc micro.

Cephalin 1a mot chat thay thé phospholipid, né thay cho phospholipid tiéu cau trong test
nay (mot diéu can nhé rang test nay st dung huyét trong nghéo tiéu cau vi vay doi hoi phai
b sung phospholipid dé qué trinh déng mau co thé xay ra)

II.  NGUYENLY
Huyét trong nghéo tiéu cau (PPP) duoc u ¢ 37 do C, sau d6 phospholipid (cephalin) va
chat hoat hoa tiép xtc (nhu Kaolin, silica hodc ellagic acid micro hoa) duoc cho vao, theo
sau bai calcium (tat ca déu duoc 1am am 37 @6 C trudc). Thém calcium bat dau khoi dong
doéng mau va bat dau do thoi gian. APTT Ia thoi gian tinh tir luc cho calcium vao dén khi
tao thanh cuc mau dong.
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Hau hét LABO hién nay do APTT bang phwong phép tu dong, viéc xac dinh diém cudi dya
vao mirc anh sang di qua & mot ngudng nhat dinh. So d6 sau cho thiy dong thac dong méau
va cac yéu té anh huong Ién APTT.

Elements of haemostasis
tested bythe APTT

I1l.  PHUONG PHAP
So dd APTT duoc trinh bay bén dudi:

L | N

Kaolin
Phospholipids
Calcium

Phospholipid

Detector
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Huyét trong nghéo tiéu cau (PPP) duoc t ¢ 37 do C, sau d6 phospholipid (cephalin) va
chat hoat hoa tiép xtic (nhu Kaolin) duoc cho vao, theo sau bai calcium (tit ca déu duoc
lam 4m 37 d6 C trudc). Thém calcium bat dau khoi dong déng mau va bat dau do thoi gian.
APTT la thoi gian tinh tir luc cho calcium vao dén khi tao thanh cuc mau dong. Thoi gian o
dao dong tir 2 d&én 10 phat (xem phan binh luan)

PPP Xem phan “Nhitng bién doi tien phan tich (Pre-analytical
variables)

Chat hoat hoa bé mat Kaolin, Micronized silica, Celite, Ellagic acid

Phospholipid Nhu Cephalin — dé thay thé phospholipid tiéu cau.

Calcium Calcium can cho déng mau xay ra. Khi mau mau dugc thu
thap, calcium bi loai bo bang qué trinh chelate hoa khi nd
tiép xuc vé6i sodium citrate va tai phuc hoi calcium Ia can
cho dong mau xay ra tro lai

IV. PHANTICHKET QUA
APTT thuong duoc thuc hién cling véi mot loat cac xét nghiém khac nhu PT va c6 thé bao
gom TT va Fibrinogen.

APTT kéo dai don doc - Suy giam céc yeu to hoac XII, XI, IX va VIII. Tuy nhién,
APTT c6 thé binh thudng néu chi suy giam nhe cac yéu té
nay. Nhin chung, muc yéu t6 phai dudi 20-40% thi APTT
méi kéo dai (xem phan binh luan dé biét vé anh huéng cia
thoi gian u).

- Suy giam yeu to tlep xuc (nhu suy giam prekallikrein)

- Chat wc ché yeu t6 dong mau mac phai — phd bién nhat 1a
chéng lai truc tiép FVIII va c6 thé 1a ty khang thé (nhu
Haemophilia A] hozc di khang thé (trong Haemophilia A
niang phoi nhiém véi FVIII ngoai sinh nhu dung FVIII ¢o
dic dé diéu tri chay mau). Chat wc ché chdng lai céc yéu té
khéc hiém, nhung ciing co thé xay ra (nhu FV).

- Khang dong lupus (LA) — LA chdng lai phospholipid va c6
thé dan dén APTT kéo dai don doc. Mac du PT ciing doi hoi
phospholipid, nhung néng d6 phospholipid thudng cao, dit
dé trung hoa LA, nén PT khong kéo dai.

PT kéo dai cung vai - Suy giam vitamin K

APTT - Bénh gan do:

+ Kém hap thu vitamin K (mét vitamin hoa tan trong chat
béo) va c6 thé dan dén giam gamma carboxyl héa nhiing yéu
t6 déng mau phu thudc vitamin K.

+ Giam tong hop cac yéu t6 dong mau.
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+ Mot rdi loan fibrinogen méau méc phai do thay dbi thanh
phan sialic acid cua fibrinogen. Diéu nay tuong tu hién
tuong nhin thay ¢ tré mai sinh, nén con goi 1a “fibrinogen
bao thai”

- Chét trc ché thrombin truc tiép gom Hirudin, Argatroban
va Dabigatran.

- DIC (do tiéu thu céc yéu td)

- Truyén mau khéi lugng 16n dan dén bénh 1y déng mau do
pha lodng

- O bénh nhan st dung liéu phap tiéu soi huyét, APTT c6 thé
kéo dai do giam mc fibrinogen.

- Trong suy giam nhiéu yéu t6 dong mau, APTT trg nén keo
dai vei sy giam khong néng trong mai yéu té.

- Suy giam két hop cac yéu t (nhu bénh suy giam FV+VIII)
- Suy giam yéu t6 con duong chung, FII, FV, FX,
Fibrinogen.

APTT tang ro so v6i PT | - UFH: n6 lam kéo dai dang ké APTT nhung PT thuong chi
kéo dai nhe. Trong truong hop UFH qué nhiéu, PT ciing kéo
dai.

- Khéang thé khang phospholipid (trong mét sb truong hop
PT ciing c6 thé kéo dai mic du khong phd bién vi nong do
PL cao trong thudc thir PT)

- Chét trc ché yéu té dong mau mac phai nhu FV, FX

PT kéo dai rd so voi Warfarin — APTT c6 thé chi kéo dai nhe vai gidy & bénh

APTT nhan st dung chong dong warfarin 6n dinh, nhung & bénh
nhan qua lidu APTT ciing kéo dai déng ke.

APTT ngén - M6t phan ang pha cap s& 1am ting FVIII 1én cao (xem

phan binh luan sé 8). i o
- Tro ngai trong thu thap mau mau dan den hoat hoa dong
mau ngay trong 6ng thu thap.

V.  KHOANG THAM CHIEU
Thoi gian dong d6i véi APTT nam trong khoang 27-35 gidy. Tuy nhién, gia tri nay bién
thién giira cac LABO va phu thudc vao mét sb cac yéu té bao gdm phuong phap do (co hoc
hay tu dong), loai chat hoat hoa ciing nhu thoi gian .

VI.  PE NGHI XET NGHIEM NAO TIEP?

1. Mix test (nghién ciu hdn hop: Mix study) Tron huyét trong bénh nhan véi huyét
tuong ngudi binh thudng véi ty 1& 1:1 ¢6 thé giup phan biét giira suy giam yéu té va
ton tai chat e ché. Néu mix test khong diéu chinh dugc APTT rdt ngén khoang 3-4
gidy thi diéu nay dan dén nghi van cao:

a. Mot chat uc ché yéu té dong mau nhu khang thé khang FVIII méc phai
b. Khang thé khang phospholipid nhu khang dong lupus
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Trong thuc hanh, nhiéu LABO hién dai, nghién ciru mix test duoc thay thé bai xét
nghiém yéu t6 va sang loc LA 12 mét qua trinh hoan toan tu dong.

Nghién ciru hdn hop di duogc diéu tra mé rong bai Chang va cs (xem tai liéu tham
khéo) va dua dén cong thire duge dung dé tinh phén tram hi¢u chinh cua APTT
hoac PT kéo dai trong ty 18 hdn hop 4:1 véi huyét tuong chung, cho thay do nhay
va dac hiéu tét hon nhiéu trong viéc xac dinh khang dong va suy giam yéu t, ciing
nhu tot hon so véi ty 1é 1:1. Phan trdm hiéu chinh (Percent Correction) dugc tinh
theo cong thuc sau:

PP PT [or APTT] - 50:50 Mix PP PT [or APTT]

Percent Correction = -x 100
PP PT [or APTT] - CNP PT [or APTT]

Trong d6 PP (Patient Plasma) 1 huyét twong bénh nhan va CNP (Control Normal
Plasma) 1a huyét twong chung.
Bang sau tom tat dién giai két qua APTT trong nghién ciu hdn hop ty 18 4:1

>50% >10% Suy giam yéu to
<50% >10% Suy giam yéu to nhe
>50% <10% Chat trc ché yéu to
<50% <10% Khang dong lupus

2. Dua vao bao phan tich két qua & trén, tly bdi canh hudng dén dé dé nghi xét
nghiém phu hop.
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5. Toh, C.H., et al., Biphasic transmittance waveform in the APTT coagulation assay is due
to the formation of a Ca(++)-dependent complex of C-reactive protein with very-low-



15

density lipoprotein and is a novel marker of impending disseminated intravascular
coagulation. Blood, 2002. 100(7): p. 2522-9.

6. Toh, C.H., et al., Early identification of sepsis and mortality risks through simple, rapid
clot-waveform analysis. Implications of lipoprotein-complexed C reactive protein
formation. Intensive Care Med, 2003. 29(1): p. 55-61.

8. Margolis J. The Kaolin Clotting Time: a rapid one-stage method for diagnosis of
coagulation defects. Journal Of Clinical Pathology. 1958;11(5):406-9.

9. Chang, S.H., et al. (2002) A "percent correction™ formula for evaluation of mixing
studies. Am J Clin Pathol, 117, 62-73.



16

THROMBIN TIME (TT)

1. Sirdung TT dé theo dai diéu tri UFH: TT 1a mot xét nghiém dua trén tao thanh cuc
mau dong (clot-based assay), vi vy trong qué khir, mot s6 LABO sir dung TT dé
theo d&i diéu tri UFH. Piéu nay duoc thuc hién bang cach cho mét luong thrombin
da biét vao PPP va do thoi gian tao thanh cuc mau déng. Dudi nhing diéu kién nhat
dinh, heparin tao ra sy k&o dai TT phu thudc liéu, c6 do thi dang nira logarit (semi-
log). Hién nay, n6 khong con dugc st dung cho muc dich nay, ma thay bang APTT.

2. Ddi véi bénh nhan phau thuat bat cau tim phdi, nhan dugc mét luong Ién UFH (8-
10IU/mL) nghia 1 ca TT va APTT déu khong xac dinh duoc do cuc mau dong
khdng thé hinh thanh, va nhitng xét nghiém khac can dugc thuc hién dé theo dbi
mirc 46 chéng dong. Trong trudng hop do6, ngudi ta s dung ACT (Activated
Clotting Time, doc & phan Miscellaneous Tests). G bénh nhan c6 APTT kéo dai
truéc khi phau thuat bat cau, nhu bénh nhan suy giam nang yéu té XII, ACT ¢ thé
nham 1an. Khi d6 do muc anti-Xa c6 thé cé gia tri.

3. TT thudong dugc dung dé xéac dinh c6 hay khéng su hién dién cua heparin trong mau
mau, trude khi ndé duge dem di str dung cho cac xét nghiém dong mau phic tap
hon. Mot mau mau voi TT kéo dai va thoi gian reptilase (Reptilase Time) binh
thuong, hau nhu ¢ thé két luan sy cd mat cua UFH.

4. Mot sb test khac co thé dung dé két luan cd hay khdng su hién dién cua heparin
trong mot mau voi TT kéo dai gom: Test hiéu chinh Protamine sulfate va Test xanh
Toludine.

5. Protamine sulphate 1a mot thudc thir tich dién dwong, s& trung hoa UFH (va FDP).
Nguoc lai Xanh Toludine ciing s& hiéu chinh thoi gian TT kéo dai & mot s truong

hop réi loan fibrinogen mau.

l. GIOI THIEU
Thrombin Time (hay Thrombin Clotting Time) la mét xét nghiém dwoc thuc hién mot cach
rong rai mic du né khodng can thiét trong danh sach cac cac xét nghiém sang loc. Reptilase
Time (RT) ciing 13 mot test duoc thyc hién pho bién, twong ty nhu TT nhung st dung chat
hoat héa khac (noc doc rian doc chir khong phai 1a thrombin)
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*Reptilase 1a mot enzyme tim thiy trong noc doc cua ran Bothrops, ¢6 hoat tinh twong tu
thrombin. Khong nhu thrombin, reptilase dé khang véi su @c ché cua antithrombin 11, vi
vay RT khdng kéo dai trong mau méu c6 chira heparin, hirudin, hoic chat ac ché thrombin
truc tiép (DTI)

II.  NGUYENLY
TT chi lién quan dén viéc cho thrombin cua nguoi hoac cua bo vao PPP. Vi vay no phan
anh su Chuyén fibrinogen thanh fibrin, nhung n6 ciling nhay dé xé4c dinh sy hién dién cua
mot s6 chat tc ché trong huyét twong nhu heparin.

TT cat fibrinogen, tiét ra fibrinopeptide A (FpA) va fibrinopeptide B (FpB). San pham
phan cit chinh, FpA duoc tir tir fibrinogen sau amino acid 16 hoic d6i luc 1a 19 va FpB 1a
san pham duoc cat ra tai amino acid s6 14.

I1l.  PHUONG PHAP
Thrombin nguoi (hodc bo) duoc cho vao PPP tai 37 d6 C va thoi gian tao thanh cuc dong
cua fibrin dugc ghi lai. Phuc héi calcium huyét twong 1a khong can thiét.

PPP Xem phan “Nhirng bién doi tién phén tich (Pre-analytical
variables)”
Thrombin nguoi hoac bo | Trong qué‘khl'I’Thrombin bo thuong duoc st dung, nhung
(l1a) hién nay hau hét da duogc thay thé bang thrombin nguoi.
So do6 bén dudi cho thay nhiing giai doan lién quan den TT
Contact activation {
Factor
LA

(cafactor) Vil

q Praotein C
xn L TF-Vila TFPI
f—\u A= s
xi a

X 1Xa

Va
(cafactor)
Prothrombs - Thromb dubi
Thrombin “Thrombi
e
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IV. PHANTICHKET QUA
Nhin chung, TT s€ kéo dai khi mc fibrinogen c6 chirc nang <1 g/L .

Suy giam fibrinogen bam
sinh

- Bénh khong c6 hoac giam muec fibrinogen méu
(afibrinogen/hypofibrinogen)

- Bénh rdi loan chirc nang (dysfibrinogen) hoac ca sb lwong
va chirc nang (hypo-dysfibrinogen) murc fibrinogen mau.

Suy giam fibrinogen méc
phai

-DIC )
- Sau liéu phap tiéu soi huyet

- Bénh gan
- Bénh ac tinh
Mot sb thube chng dong | - UFH
lam kéo dai TT - LMWH khéng gay kéo dai TT trir trudng hop nong do rat

cao

- Hirudin

- Argatroban

- Warfarin khéng anh huong 1én TT

- TT khong dugc khyén céo sir dung dé theo ddi cac chat wc
ché thrombin truc tiép.

Tang muc FDP

Diéu nay tuwong tic v6i su polyme hda cua fibrin, va & nong
do cao cé thé dan dén kéo dai TT.

Paraprotein

C6 thé tuong tac véi su polymer hoa fibrin, gay kéo dai TT.

Giam albumin méau

Diéu nay cd thé dan dén kéo dai ca TT va reptilase time. Su
kéo dai nay la mot hién twong xay ra trong in vitro, va cd thé
hiéu chinh thoi gian TT va RT bang cach ting nong do
albumin trong 6ng nghiém.

Amyloidosis

Kéo dai ca TT va RT ciing thy trong bénh nhan
amyloidosis, do uc ché sy chuyén fibrinogen thanh fibrin.

Phoi nhiém véi thrombin
bo

Bénh nhan di phoi nhiém voi thrombin bo, c6 nguy co phat
sinh chét wc ché 1am kéo dai TT phu thudc thrombin bo. Néu
khang thé phan g chéo véi thrombin nguoi, TT phu thudc
thrombin nguoi cling ¢ thé kéo dai. RT binh thudng voi
nhitng chat tc ché nay.

Nhitng chat chong dong
bénh ly

Nhirng chat chong dong gidng heparin di duoc bao cao (du
hiém) ¢ nhirng bénh nhan cd bénh ly ac tinh hoac nhing roi
loan khéc, dan dén PT kéo dai nhung RT binh thuong.

Tang fibrinogen mau

Tang fibrinogen mau doi ldc cd thé lién két vsi TT (va RT)
kéo dai. Co ché chua rd nhung co6 thé phan anh tuong tac
gitra lién ket fibrin va luong fibrinogen qua muc.

Fibrinogen bao thai
(Fetal fibrinogen)

TT 6 tré so sinh thuong kéo dai do su hién dién fetal
fibrinogen. Rét quan trong phai nhé rang khi diéu tra
hemostasis ¢ tré so sinh va tré nho, phai st dung khoang
tham chiéu thich hop.
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V.  KHOANG THAM CHIEU
Mai LABO phai xay dung mot khoang tham chiéu riéng, nhin chung TT nam trong khoang
13-15 giay.

VI.  THROMBIN TIME LIEU CAO (HiTT - High Dose Thrombin Time)
HiTT Ia mot bién thé cua TT, sir dung mot luong 16n thrombin dé danh gia UFH & liéu
duoc st dyung trong phau thuat bét ciu (CPB). HiTT déanh gi4 giai doan cudi cling cua con
dudng dong mau, chuyén fibrinogen thanh fibrin va vi vay, it bj anh huong béi cac bién sb
tac dong 1én ACT. Nguoc lai véi ACT, HiTT khong bj anh huong bai céc thude tiéu soi
huyét, ha than nhiét, pha lodng méau, giam nhe fibrinogen hoac mac cao FDP. Tuy nhién,
test nay khdng thé ding dé do miic nén & cac mau mau khong c6 chat chong dong vi nong
d6 cao thrombin din dén thoi gian tao cuc dong rat ngan, khong thé do dugc. Han ché nay
c6 thé vuot qua bang cach thuc hién TT chuan, chira nong d6 thap thrombin.

VII. XET NGHIEM U'C CHE THROMBIN HEMOCLOT (Hemoclot
Thrombin Inhibitor Assay)

Hemoclot Thrombin Inhibitor Assay la mét xét nghiém dinh lwong, dua vao tao cuc mau
dong dé do Hirudin va nhitng chat tc ché thrombin tryc tiép khac (Direct Thrombin
Inhibitors —DIT) bao géom Argatroban va Dabigatran. Xét nghiém bang cach tron hdn hop
huyét tuong bénh nhan pha lodng (muc pha lodng tiy thudc vao nong do DTI, vi dy, nong
d6 cao thi pha lodng 1:20; nong d6 thap thi 1:8) véi huyét twong ngudi binh thudng. Cuc
mau dong bat duoc tao ra khi cho mot lwong ¢ dinh (nhung di du) o thrombin va do thoi
gian tao cuc mau dong. Thoi gian tao cuc mau dong ty 1é truc tiép véi ndng do caa chét tc
ché tryc tiép thrombin hién dién trong huyét twong. Mot duong cong chuan duoc xay dung
tir hang loat huyét twong ctia ngudi binh thudng véi cac mic ndong 6 DTI khac nhau. Trén
db thi, ndng d6 DTI trén truc X, thoi gian cuc mau déng trén truc Y. Tir d6 thi ndy nong do
caa DTI ¢6 thé xéc dinh.

VIII. TOM TAT CAC XET NGHIEM HON HOP VOI TT

TT duoc hiéu chinh véi:

Huyét trong thuong | Xanh Toludine Protamine Sulphate | Giai thich

Khéng Co Co Hién dién heparin

Co Khong Khong Thiéu fibrinogen

Thay doi Khong Co Mrc cao FDP

Thay doi Khéng Co Mot s6 roi loan
fibrinogen

Xanh Toludine 1a mot chat gan va uc ché heparin, hiém duoc sir dung ngay nay. Protamin
sulfate 13 protein tich dién duong gan va trung hoa heparin, 1am mat hoat tinh chéng dong
cta nd. Trong thuc hanh, phan ang hiéu chinh hiém khi duoc thyuc hién. RT duoc st dung
phd bién dé loai trir tap nhidm heparin trong truong hop TT kéo dai mot cach bi an.

IX. PE NGHIXET NGHIEM NAO TIEP?
Bang sau tom tit nhitng nguyén nhan lam TT va/hoidc RT kéo dai. Bidu nay c6 thé co ich
cho viéc huéng dan dua ra quyét dinh tiép theo tly bdi canh 1am sang.
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Thrombin Time Reptilase Time
Hién dién UFH Téang (T) Binh thuong (BT)
Hién dien LMWH C6 thé kéo dai & mot s6 BT
trrong hop
Hién dién DTI Tang BT
Warfarin BT BT
Giam/mat fibrinogen T T
Rbi loan fibrinogen mau T T
DIC T T
Bénh gan T T
Chat chéng déng giong T BT
heparin
Paraprotein trong mau T T
Liéu phap tiéu soi huyét T T
So sinh T T
Amyloid T T
Téang fibrinogen mau T T
Giam albumin mau T T
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Bai 4. FIBRINOGEN (FIB)

1. Néu phuong phap mat do quang duoc sir dung dé theo dbi cuc mau dong, két qua
doc thap gia tao cd thé xay ra néu huyét twong bénh nhan bi duc (ting bilirubin,
tang lipid mau)

2. O nhiing noi c6 thé, xét nghiém khéng nén duoc thuc hién trong vong 4 gio &
nhitng Mau mau tir ngudi ¢d s dung UFH hodc mau mau lay tir dudng truyén dong
mach/ tinh mach c6 chaa heparin.

3. Nong d6 cao cia UFH (>0.8 IU/mL) c6 thé dan dén danh gia thap mic fibrinogen
that su.

4. Khi dong thoi xét nghiém mién dich va chire ning fibrinogen duoc thyc hién, cling
tiéu chuan nén dugc xac dinh dé dam bao céc két qua cd thé so sanh.

5. Xac dinh fibrinogen dya vao PT tuong dbi dé va ré tién, nén duoc thuc hién pho
bién. Tuy nhién, né phu thudc cao vao thudc thir ciing nhu may phén tich, vi vay
két qua khong thé so sanh giita cac LABO ciing nhu giita cac thoi diém néu LABO
d6 thay d6i hda chat hodc nang cap may. Y vin ciing ghi nhan phuong phap nay
danh gia qua mac lugng fibrinogen trong mét s tinh hudng nhu DIC hoic suy gan.
Khuyén cdo & Anh hién tai khdng sir dung phuong phap nay trong thuc hanh huyét
hoc thuong quy.

6. Hiéu gia fibrinogen la xét nghiém hiém khi duoc ding, trong d6 huyét tuong duoc
pha lo&ng & nhiéu mic véi dung dich dém trudc khi thém vao thrombin. Hiéu gia
duoc bao céo tai do pha lodng cudi ciing ma tao ra duoc cuc méau dong sau mot
khoang thoi gian nhat dinh. Test ndy mat thoi gian, khong chinh xac va khong dugc
khuyén céo.

7. Nh¢ rang c6 thé muc fibrinogen thidp mot cach dang ké voi PT va APTT binh
thudng — dirng nham 1an trong suy nghi rang mac Fibrinogen binh thuong ¢ nguoi
c6 PT va APTT binh thuong.

l. GIOI THIEU
Khiém khuyét fibrinogen c6 thé 1a vé s6 luong (giam hoic ting fibrinogen mau) hodc chat
luong (réi loan chirc nang fibrinogen mau — dysfirinogenaemia). Rdi loan chirc ning
fibrinogen mau di truyén 1a bénh hiém gap véi chi 250-300 case dugc béo cao trén toan thé
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gidi nhung mot suy giam chirc ning fibrinogen mac phai thi phd bién hon, dic biét trong
bénh Iy gan, khi ma phan tir fibrinogen duoc glycosyl héa qua mac 1am anh hudéng dén
hoat dong chirc nang cua né. Tang mic FDP ciing anh hudng dén hoat dong cua
fibrinogen.

Muc fibrinogen 1a mot thanh phan hitu ich trong diéu tra xu huéng dé chay mau hoac
PT/APTT kéo dai khéng giai thich dugc. Tang mirc Fibrinogen c6 tuong quan vai ting
nguy co huyét khoi trén cac nghién ciru dan s6, mac du y nghia cua né trén mdi bénh nhan
la khong ro.

Céu trdc cua Fibrinogen dugc trinh bay bén dudi

C-terminus
Aa [66 kDa]
BB [52 kDa]
v[46 kDa]

C-terminus

[l Fibrinopeptide A
[[] Fibrinopeptide B

Fibrinogen gém 3 b doi polypeptide: 2 chudi Aa, 2 chudi BB va 2 chudi y. Chung lién két
véi nhau bai 29 cau ndi disulphide theo cach ma ving N tan caa 6 chudi polypeptide gip
nhau tao thanh domain E & trung tdm. Vung C tan caa 3 chudi mdi bén, xoan lai véi nhau
theo kiéu a-helix, toa ra domain D & 2 dau, cho ra cau trac dic trung cua fibrinogen.

C-terminus C-terminus

Ac: [66 kDa]
BB [52 kDa]
1[46 kDa]
[l Fibrinopeptide A
[[] Fibrinopeptide B
D Domain E Domain D Domain

Sy hoat hoa fibrinogen bgi thrombin cat 2 chudi peptide ngan & viing N tan cua chudi Aa
va BB — Nhiing peptide nay con duogc biét 1a Fibrinopeptide A (FpA) va B (FpB) tuong
ng. Loai bo nhitng chudi trén, sé& tao ra nhiing peptide méi & dau N tan trong chudi Aa va
Bp, thudc domain E con dugc biét nhu 13 “knob (qua ndm)”. Nhimg knob nay tuong tac
mot cach tu dong véi cac D-Dimer tao thanh dang fibrin polymer hoa. Duéi tac dong cua
yéu té Xllla, lién két chéo giita cac chudi fibrin polymer hoa nay tao thanh mang luéi
fibrin polymer héa lién két chéo.

1. NGUYEN LY
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C6 mot s6 phuong phéap dé do muc fibrinogen trong huyét twong mac di trong thyc hanh,
hau hét LABO sir dung phuong phap Clauss.

Phuong phap Nguyén ly

Clauss Mot xét nghiém chire nang dya trén thoi gian tao cuc dong fibrin

Xét nghiém Fib dya | Luong fibrinogen dugc suy ra tir PT

vao PT

Mién dich Phuong phap mién dich, do khdng nguyén fibrinogen hon 1a chic
nang

Phén tich trong Phuong phap dua trén trong luong cuc mau dong

lugng (Gravimetric)

So dd sau trinh bay co s ciia phuong phéap xac dinh Fibrinogen bang Clauss va bang dua
vao PT.

Allthe highlighted section is
involved ina PT based
fibrinogen assay. Only the
purple section is invelved in
a Clauss fibrinogen assay

I1l.  PHUONG PHAP
4 phuong phap do fibrinogen dugc tom tit dudi day
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Xét nghiém Clauss

- Huyét twong pha lodng dugc déng bai ndng d6 cao
thrombin. Huyét twong pha lodng (thudng 14 1:10 nhung c6
thé thay doi néu nong do fib qua cao hoac qua thap) dé 1am
giam toi thiéu anh huong cua “nhitng chat Gic ché” trong
huyét twong nhu heparin, tang FDP..

- Viéc sir dung nong do cao thrombm (dién hinh 1a
100U/mL) dam bao rang thoi gian cuc dong doc lap véi
nong d6 thrombin & cac muc fibrinogen khac nhau.

- Test nay doi hoi huyét twong tham chiéu véi mot mic
fibrinogen da biét duoc chuan hoa theo tiéu chuan quéc té.
Pudng cong chuan duoc xay dung bang cach sir dung huyét
tuong tham chiéu nay, chuan bi thanh hang loat cac d6 pha
loding khéc nhau trong dung dich dém (1:5 dén 1:40) dé cho
ra mot khoang cac gié tri fibrinogen. Thoi gian dong (CT —
Clotting time) ciia mdi d6 pha lodng duoc xac dinh, va két
qua CT(s)/ndng do fibrinogen (g/L) duoc ghi lai trén do thi
log-log. Nong d6 1:10 duge xem nhu 100% . C6 mot quan
hé tuyén tinh gitta CT trong viing 10-50s.

- Huyét turong pha lodng (1:10) nghéo tiéu cau caa bénh
nhan duoc u ¢ 37 @6 C, phospholipid va thrombin duoc b
sung theo sau bai calcium (tat ca déu duoc lam am dén 37
d6 C). Thoi gian cuc dong tinh tir lac d6 calcium vao. Thoi
gian tao thanh cuc dong duoc so sanh véi duong cong
chuan, tir 6 ndng d¢ fibrinogen dwoc suy ra.

- Hau hét LABO sir dung phuong phap tu dong, trong do su
tao thanh cuc dong xay ra khi mat do quang caa hon hop
vuot qua mot ngudng nhat dinh.

Xét nghiém Fib dya vao
PT

PT duoc xéac dinh bang do su thay d6i mat d quang & cac
muc huyét trong pha loang khac nhau véi nong do
fibrinogen da biét. Nhiing thay d6i & mdi muc fibrinogen
khac nhau nay duoc ding dé xay dyng duong cong chUan
Mot PT dugc thuc hién voi huyét tuong nghéo tiéu cau cua
bénh nhan va ndng do fibrinogen dugc suy ra tir sy thay doi
mat d6 quang khi so sanh véi duong cong chuan.
“Fibrinogen suy ra” 1 xét nghiém don gian va ré tién, duoc
ding rong rai. Tuy nhién, test c6 thé cho ra két qua nham 1an
trong mot s6 rdi loan va khong dugc khuyén céo sir dung
thuong quy 6 LABO.

Xét nghiém mién dich
hoc

- Xét nghiém dya trén ELISA, khuyét tan mién dich phong
Xa (radial immunodiffusion) va di¢n di la nhitng céch thirc
chinh.

- Xét nghiém mién dich do nong d6 hon 1a hoat tinh cua
fibrinogen
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- Chling c6 gia tri trong diéu tra cac rdi loan fibrinogen bam
sinh, rbi loan ma dan téi c6 su khac biét giira hoat tinh chirc
nang va mirc khang nguyén.

Xét nghiém trong lugng | 1. Trong lugng cuc dong: twong tu nhu phuong phap Clauss,
nhung thay vi dung thoi gian tao cuc déng, phuong phap nay
ép cuc mau dong (dé loai bo huyét twong va cac chét thira),
rira, 1am khd va can. Xét nghiém nay khé 1am vé mit ky
thuat va tiéu ton thoi gian.

2. Protein c6 thé dong

Thrombin duoc cho vao huyét trong ma khong cé calcium
va cuc dong tao thanh duoc ria, sau do ly giai tré lai bang
thudc thir kiém, sau d6 duoc tién hanh phan tich quang phd
(budc song dién hinh 1a 282nm). Vi cuc dong hau hét la
fibrin, nén ndng d¢ fibrin do duoc twong dwong véi ndng do
fibrinogen

TEG Pan hoi cuc mau d6 da dugc st dung dé do hoat tinh chuc
nang cua fibrinogen (xem thém ¢ bai riéng)

Khuyeén cao hién tai cho viéc lya chon xét nghiém fibrinogen tiy thudc bdi canh 1am sang
Khac nhau nhu sau:

Diéu tra chay mau Clauss

Nghi ngo rdi loan chirc nang Fib Clauss va protein c6 thé dong va mién dich
Nhitng rdi loan chay méau thém vao bén Clauss

canh fib (nhu DIC)

Liéu phép tiéu sgi huyét Clauss

Mc fib rat cao Clauss hoac mién dich.

IV. PHAN TIiCH KET QUA
Nhin chung, TT s€ kéo dai khi mic fibrinogen co6 chirc nang <1 g/L .

Mtc Fib giam trong: - DIC do tiéu thu cac yeu to dong méau

- Bénh gan do giam tong hop (luu ¥ con co fib bat thuong vé
mit chire ning do gan nhiéu silic acid trong bénh Iy gan)

- Truyén mau khéi luong 16n gay bénh 1y dong mau do pha
lodng

- Suy giam fib di truyén (khong co/giam/réi loan chirc ning
= giam ca sb luong + hoat t|nh)

- Sau liéu phap tiéu soi huyét

- M6t s6 bénh nhén sau diéu tri asparaginase

Murc Fib tang trong: - Tang theo do tuoi

- Gi6i nit, mang thai, thudc tréanh thai

- Phu nir sau mén kinh
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- Phan &ng pha cp ﬂ ,
- Bénh ly &c tinh lan téa (c6 thé giam néu di kém véi DIC)

V.  KHOANG THAM CHIEU
Khoang tham chiéu cuaa Fibrinogen nim trong khoang 1.5-4 g/L.

VI.  PE NGHI XET NGHIEM NAO TIEP?
M fibrinogen thudng duoc dién giai trong bo xét nghiém vai PT, APTT. Néu xét nghiém
fib dua vao cuc mau déng giam dang ké thi ca PT, APTT s& kéo dai. Tuy nhién, phai nh¢
rang giam fibrinogen méau khéng loai trir duoc cac khiém khuyét cua dong thac déng mau
thém vao nhu trong DIC.

Nguoc lai, néu PT va APTT déu kéo dai nhung xét nghiém fibrinogen dya vao cuc méu
dong binh thuong thi hudng téi bat thuong ¢ phan trén ctia dong thac dong mau, khi do xét
nghiém cac yeu to dong mau va mix test co thé hitu ich.

Néu xét nghiém fibrinogen dua vao cuc mau déng hudng téi giam fibrinogen nhung khong
tim dugc 1y do cho diéu nay va mét boi canh 1am sang twong tng (nhu tién sir dé chay mau
gia dinh, vét thuong cham lanh, chay mau cuong ron kéo dai), khi dé xét nghiém mién dich
s€ hitu ich.

TAI LIEU THAM KHAO

1. Inherited abnormalities of Fibrinogen:
www.emedicine.com/ped/topic3042.ht

2. Guidelines on Fibrinogen assays
Mackie et al. Guidelines on fibrinogen assays. Br J Haematol 2003: 121 (3):396-404
or www.bcshquidelines.com/pdf/fibrinogenassays0503.pdf

3. Hill et al. Diagnosis, clinical features and molecular assessment of the
dysfibrinogenaemias. Haemophilia 2008;14:889-897.

4. Hanss, M. and F. Biot, A database for human fibrinogen variants. Ann N Y Acad Sci,
2001. 936: p. 89-90.

5. Bolton-Maggs, P.H., et al., The rare coagulation disorders--review with guidelines for
management from the United Kingdom Haemophilia Centre Doctors' Organisation.
Haemophilia, 2004. 10(5): p. 593-628.

6. Peyvandi, F., et al., Rare coagulation deficiencies. Haemophilia, 2002. 8(3): p. 308-21.


http://www.emedicine.com/ped/topic3042.htm
http://www.bcshguidelines.com/pdf/fibrinogenassays0503.pdf

28

7. Gandrille, S., et al., A study of fibrinogen and fibrinolysis in 10 adults with nephrotic
syndrome. Thromb Haemost, 1988. 59(3): p. 445-50.

8. Henschen, A.H., Human fibrinogen--structural variants and functional sites. Thromb
Haemost, 1993. 70(1): p. 42-7.

9. Toulon, P., et al., Fibrin polymerization defect in HIV-infected patients--evidence for a
critical role of albumin in the prolongation of thrombin and reptilase clotting times.
Thromb Haemost, 1995. 73(3): p. 349-55.

10. Krammer, B., et al., Screening of dysfibrinogenaemia using the fibrinogen function
versus antigen concentration ratio. Thromb Res, 1994. 76(6): p. 577-9.

12. Palareti G, Maccaferri M. Specific assays of hemostasis proteins: fibrinogen. Ric Clin
Lab. 1990 20(2):167-76.

13. Carroll, R.C., Craft, R.M., Chavez, J.J., Snider, C.C., Kirby, R.K. & Cohen, E. (2008)
Measurement of functional fibrinogen levels using the Thrombelastograph. J Clin Anesth,
20, 186-190.



29

PHAN TONG KET
APTT | TT Fib

BT

BT

BT

BT

BT BT BT - Binh thuong

- Giam yéu t6 X1

- Bénh vWD thé nhe

- Réi loan chét luong tiéu cau

- C4c van dé ciia mo lién két (nhu Ehlers
Danlos)

- Suy giam cac yéu to dong mau nhe.

Suy giam yéu té VII

T BT BT - Suy giam FXII, XI, IX, VIII

- Bénh vWD (néu FVIII giam)

- Khang dong lupus (thinh thoang mot LA rat
manh hozc LA c¢6 hoat tinh chdng prothrombin
c6 thé dan toi kéo dai PT. Twong tu, mot LA
c6 thé lién két véi giam tiéu cau)

- Suy giam cac yéu té tiép xtc khac
(Prekallikrein, HMWK)
- Suy giam cac yéu t6 cua con dudng chung

- Suy giam nhiéu yéu t6 dong mau (nhu
FV+VIII)

- Khéng vitamin K

- Suy giam vitamin K hoic dot bién 1 trong
nhirg gene ma héa nhing enzyme quan trong
lién quan dén chuyen hoa vitamin K.

- D6i khi mot LA rat manh c6 thé kéo dai PT,
nhung hiém, vi lugng PL 16n trong xét nghiém
PT lam trung hoa LA.

-DIC

- Truyén méu khdi lugng Ién

- Bénh gan

- C4c Vvan dé tiéu cau tién phat (nhu ITP)

- MPV (Thé tich trung binh tiéu cau) c6 thé
httu ich trong thanh 1ap nguyén nhan giam tiéu
cau.

+MPV ting lién quan dén phé huy tiéu cau o
ngoai bién (nhu ITP)

+MPV glam lién quan dén suy tay xuong
+Thay d6i MPV cing gap 6 mot s6 réi loan di
truyén cua tiéu cau (nhu hoi ching Wiskott
Aldrich)




30

PHAN 2. BO XET NGHIEM
CHUC NANG TIEU CAU
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PHAN GIOI THIEU
1. GIOI THIEU
Danh gia bénh nhan chay mau bat thudng doi hoi khai théc tién st chay mau, tham kham
Iam sang, tién sir dung thudc va tiép theo 1a nghién ciru céc xét nghiém.

Nhiing r6i loan vé sb lwong va chirc nang tiéu cau kha phd bién ¢ nhitng bénh nhan chay
méu va co thé khong phan biét dugc trén 1am sang véi nhiing rdi loan huyét hoc khéc. C6
I& vi sy phirc tap cua tiéu cau va kho khin trong diéu tra chiing, nén ching ta chi chan doan
cac rdi loan chirc ning tiéu cau.

Nhiing xét nghiém diéu tra réi loan tiéu cau gom:

- Panh gia sb lugng va kich thudc tiéu cau (MPV)

- DPanh gia hinh thai tiéu cau (Phét méau ngoai bién — Bloof film)

- Sang loc chirc ning tiéu cau nhu ACT, BT, PFA-100

- Light Transmission Aggregometry (May ghi lai d6 thi ngung tap tiéu cau nho luong

anh sang xuyén qua)

- Panh gia nucleotide tiéu cau

- Flow cytometry (d4nh gia sy ¢c6 mat hodc vang mat glycoprotein mang tiéu cau)

- Nhiing diéu tra dic hiéu hon lién quan dén cac nghién cau ¢ LABO.
Muc dich cuia bai nay dé gigi thiéu cho ban doc su phirc tap cua diéu tra chirc nang tiéu
cau va lam cach nao diéu tra mot bénh nhan nghi ngo réi loan chire nang tiéu cau.

C6 mot sb binh luan xuat sic vé nhitng van dé cua tiéu cau ma ching tdi gidi thiéu ¢ cac
Muc twong ng.
Il NGUYEN LY

Day khong phai 1a mot danh sach toan dién cac rdi loan chie ning tiéu cau nhung rat hitu
ich dé ban c6 mét dan vy, tir d6 cac roi loan chirc nang tiéu cau khac dugc thém vao.

Rdi loan Chan doan c6 thé

Bat thudng cac receptor | - Bernard Soulier Syndrome [BSS]
cho cac protein ket dinh | - Hoi chung Velo-Cardio-Facial [VCF]

Véi tiéu cau [R4i loan - Bénh Glanzmann [Glanzmann’s Thrombasthenia — GTT]

két dinh tiéu cau] - Khang c6 fibrinogen di truyén (di khong phai 1a bénh Iy tieu
Cau tién phat, nhung fibrinogen can cho twong tac tiéu cau —
tiéu cau)

- Bénh von W[IIebranq hoac bénh gia von Willebrand.
- Khiém khuyeét thy thé Collagen

Bat thudng céc receptor | - Khiém khuyét thu thé TxA2

cho céc agonist hoa tan | - Khiém khuyét a-adrenergic

(nhitng chat duoc tiét ra | - Khém khuyét thu thé P2Y12 (Di truyén hoac do thudc nhu
trong qua trinh hoat héa | Clopidogrel)

tiéu cau)
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Bt thuong hat tiéu cau

- Suy giam hat dac

- Suy giam hat o di truyén hoic mac phai
- Hoi chirng tiéu cau xam

- Réi loan tiéu cau Quebec

Bt thuong bai tiét tiéu
cau hoidc con duong dan
truyén tin hiéu (Khiém
khuyét bai tiét cac thanh
phan trong hat TC)

- Khiém khuyét bai tiét tién phat

- Khiém khuyét ngung tap, trong tu nhu rdi loan kho chira
tiéu cau [SPD- Storage Pool Disorders] nhung thanh phan
trong hat cling nhu su tao TxA2 binh thuong

- Epinephrine

- Thromboxane

- ADP

- Collagen

- Khiém khuyét hoat hoa protein G (tin hiéu noi bao)

- Linh tinh

Bt thuong chuyén hoa
Arachadonic Acid

- Khiém khuyét COX
- Thuoc 7
- Suy giam tong hop Thromboxane.

R4 loan co ché tién
dong cua tiéu cau

Hoi chiing Scott

Khiém khuyet khung
xuong ti€u cau

- R6i loan lién quan MYH9
- Hoi chirng Wiskott-Aldrich

I1l. KET QUA

O nhirng bénh nhén type 1 do tang dao thai, ti s6 VWFpp/VWF:Ag c¢6 xu hudng ting
(khoang bang 4). Biéu nay goi y VWFpp ¢6 thoi gian ban hiy binh thuong nhung cia
VWF truéng thanh thi giam, n6 bi dao thai nhanh chéng do dot bién bén trong protein

VWEF truong thanh.

w

VWFpp:VWF:Ag ratio
N

Type 1Vicenza No Mutation
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Type 1C c6 chic nang VWE-tiéu cau binh thuong, mac VWF huyét twong 6-101U/d1 va su
hién dién cua nhitng multimer kich thudc siéu lon.

IV. KHOANG THAM CHIEU
VWFpp c6 su khac biét dang ké giita nhdm mau O va cac nhom con lai. Gia tri tham khao
tir 55-2191U/dl, ti sé6 VWFpp/VWF:Ag c6 ky vong bang 1.

V.  DPE NGHI XET NGHIEM NAO TIEP?
Nhitng c& nhan bat thuong ty s6 VWFpp/VWF:Ag huéng dén bénh VWD type 1 do ting
dao thai. Str dung DDAVP ciing giup ich chan doan.

TAI LIEU THAM KHAO
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Bai 1. LIGHT TRANSMISSION AGGREGOMEYTRY [LTA]
(Tam dich: PO THI NGUNG TAP DUA TREN ANH SANG XUYEN QUA)

1. GIOI THIEU

Xét nghiém chtrc nang tiéu cau 1a kho, tidu ton thoi gian va dbi dién véi hang loat cac van
de gay nhicu trudc khi phén tich.

Trudéc khi quyét dinh thuc hién bat cir xét nghiém chtrc niang tiéu cau nao, can xem xét:

Van dé

Giai thich

Tién sir va thim kham
l&m sang

Mot s6 hoi chirng nhu Hermansky Pudlak syndrome,
Cheddiak Higashi syndrome, Wiskott-Aldrich syndrome,
Velocardiofacial Syndrome (VCFS), Noonan syndrome,

MY H9-related disorders — lién két véi bat thuong chirc ning
tiéu cau va ban c6 thé c6 mot sb goi y tir viéc khai thac tién s
va thdm kham lam sang.

Tién sir dung thudc

Mot lugng 16n thUOc va mot sb loai thie an c6 thé tuong tac
V6i chirc nang tiéu cau.

Cong thie mau (FBC)
va phét mau ngoai bién
(Blood film)

1. Xem xét giam tiéu cau gia tao do ngung két lanh hoac tiéu
cau vé tinh. Khoang 0.1% ngudi khoe manh ¢ giam tiéu cau
gia tao lién quan dén EDTA va rat can thiét loai trir tinh trang
nay trude khi tién hanh céc xét nghiém nghién cau chic ning
xa hon. Hién tuong tuong tu cling da duoc bao cao vai viec s
dung citrate va heparin lam chéng dong. Mot phét mau ngoai.
bién cd thé xéac dinh sy két chum tiéu cau va cung cap dau moi
chan doan.

2. MPV la mét théng sb thuong bi bo qua trong FBC nhung ¢
thé cung cdp mot cach nhin sau hon trong nguyén nhan gay
giam tiéu cau:

- N6 ¢6 thé 1a dau méi chan doan trong mot s6 trudng hop
(tiéu cau lon di truyén, hoi chimg Bernald Soulier)

- Mot ngudi voi MPV tang, dém tiéu cau bang phuong phap
mién dich c6 thé chinh x4c hon va cho ra ket qua cao hon han.
- MPV c6 thé cho biét vong doi cua tiéu cau — mot MPV ting
goi y tang thai tiéu cau nhu ITP hogc giam tiéu cau thai
nghen.

- MPV c6 thé giam trong mot sb trudng hop cua hoi ching
Wiskott-Aldrich va mot sé truong hop suy tiy xuong.

3. Phét mau ngoai bién c6 thé hitu ich ca trong chan doan
giam tiéu cau gia tao ciing nhu cac van dé tiéu cau tién phat
nhu hoi chtng tiéu cau xam. Trong mot sé truong hop giam
tiéu cau nhu bat thuong May Hegglin — Blood film cho thay
su hién dién cua thé Dohle (mau xanh xam, hinh oval, wa
kiém, thé vUi ¢ ngoai vi bao twong té bao neutrophil)

. NGUYEN LY
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Test ngung tap tiéu cau do kha ning hoat hoa va ngung tap tiéu cau — tiéu cau véi cac
agonist khac nhau trong in vitro. Born aggregometry co6 dién sur dung huyét trong giau tiéu
cau, nhung mau toan phan ciing c6 thé sir dung.

Trong Born aggregometry, PRP dugc d6 vao cuvette & 37 d6 C, va cuvette duoc dt gitra
mot nguon sang va mot té bao quang dién. Khi agonist duoc cho vao, tiéu cau ngung tap,
giam hap thu anh sang, luong anh séng truyén qua ting I1én va diéu nay dugc xac dinh boi
mot té bao quang dién.

OPTICAL PLATELET AGGREGOMETRY: BORN PRINCIPLE

L
|

G
H
T
T
R
A
N
S
M
|

S
S
|

o
N

TIME MINUTES
AGONIST ADDED

PRP with PRP with PRP with
MAGNET MAGNET MAGNET

I1.  NHUNG YEU TO ANH HUONG PEN MAT PQ ANH SANG XUYEN

QUA
Vin dé Giai thich
Nhiing bién doi * Nhirng thudc c6 thé twong tac v6i chice nang tiéu cau bao gom
tién phan tich aspirin, khang viém, khang tiéu cau dac hiéu bao gom clopidogrel

va imidazole. Tuy nhién, nhiéu thudc vai trd cua nd khdng wc ché
chirc ning tiéu nhung thyuc t& nd van twong tic nhu khang sinh,
chéng tram cam, chen beta. ...

* Thirc an:
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- Ché d6 an giau chit béo c6 thé dan dén su hién dién cua
chylomicra trong huyét tuong va tuong tac sy Su Xuyén qua
anh séng trong test aggregometry.

- Nhitng loai khac nhu toi, nghé¢, caffeine.

* S6 lugng tiéu cau: ngudi ¢6 s6 luong tiéu cau qua cao hoic qua
thap cling can duoc diéu chinh dé tro vé khoang 200-400 x 109/L.
Tleu cau qua cao co thé diéu chinh véi PPP. Tiéu cau <200 x 10°/L
can duoc dua 1én dé 1am giam téi thiéu mac anh huong. Mac du vé
logic c6 thé ly tAm ting cudng & truong hop tiéu cau cao, nhung
viéc nay c6 thé dan dén hoat hoa tiéu cau, nén khong dugc khuyén
céo.

* Nhiét do: Mau mau cho test nay nén duoc luu trit & nhiét do
phong

* pH: Ngung tap tiéu ciu nén duoc thuc hién ¢ pH sinh Iy.

* Nong do6 fibrinogen: Tiéu cau chi cd thé ngung tap (mac du nd
c6 thé két dinh) néu fibrinogen cd mat, vi vay rat quan trong phai
kiém tra muc fibrinogen trudc khi thuc hién test aggregometry.

* Chdng dong: Nhitng guideline hi¢n tai dé nghi rang mau cho test
aggregometry can dugc thu thap trong citrate. Tuy nhién, nhiing
dir liéu gan day cho thay heparin cé thé bao quan tiéu cAu trong 24
gio.

Chuan bi huyet
tuong giau tiéu cau
(PRP)

- Tiéu cau rat nhay va c6 thé san sang hoat hoa trong qué trinh
chuan bi PRP

- Chéng dong: Mau tinh mach duoc thu thap trong dng
3.2%/0.109M citrate theo ti I€ 1:9

- M&u toan phan nén duoc xu ly trong vong 4 gid

- Mau mau cho test aggregometry nén duoc gitr & nhiét d6 phong —
lam lanh c6 thé dan dén hoat héa tiéu cau.

- Van chuyén mau dén LABO tai nhiét 6 phong. PRP duoc chuan
bi bang cach ly tdm tai 20 d6 C, 150-200g, khoang 10-15 phdt.
PRP duoc loai bd mot cach can than va dit trong mot ong nhya
day niap. PRP nén dugc luu trit ¢ nhiét do phong. PPP ciing c6 thé
duogc chuan bi bang cach ly tam 2700g trong 15 phit.

Agonist

* Thém cac agonist tiéu cau vao PRP dan dén hoat hda tiéu cau,
thay doi hinh dang tir dang dia thanh dang hinh cau c6 gai, lién két
Vi su tang mat d6 anh sang xuyén qua. Chi cé 2 ngoai I¢ 1a
epinephrine, no khong gay thay doi hinh dang va ristocetin né gay
két dinh chir khdng phai ngung tap (khdng gan vai fibrinogen).

* C0 2 type agonist:

- Agonist manh: nhu collagen, thrombin, TxA2; chung truc tlep
gdy ngung tap tiéu cau, tong hop TxA2 va bai tiét hat trong tiéu
cau.

- Agonist yéu: nhu ADP, epinephrine; chung dan dén ngung tap
nhung khong gay bai tiét. Viéc bal tiét cuing ¢o thé xay ra sau
ngung tap ddi véi cac agonist yéu, khi sy tong hop TXA2 ndi sinh
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duoc khoi dong nho tuong tac tiéu cau — tiéu cau xay ra trong qua
trinh ngung tap.

* Nhitng agonist manh, khi diing véi ndng do thap, cé thé hoat
d6ng nhu agonist yéu, nhung nhitng agonist yéu, tham chi khi
ding & ndng do cao, ciing khong thé tao ra hoat tinh nhu agonist
manh.

* Mot sb agonist yéu, & ndng do toi han, duong cong ngung tap
tiéu cau s& cd dang song 2 pha: pha ngung tap tién phat va pha
ngung tap thi phat (thuong khdng thuan nghich). Séng ngung tap
thtr phat c6 thé khong xay ra va song tién phat c6 thé tan ra tro lai.
O ndng do cao (trir epinephrine) 2 song ngung tap két hop lai va
chi nhin thiy 1 s6ng va dang song 2 pha bién mat.

Dap tng ngung tap voi agonist s& duoc khuyéch dai bang viéc tao
ra TxA2 tir mang phospholipid va sy bai tiét ADP tir hat dam dic
(vi ADP va TxA2 chinh la c&c agonist)

IV. NHUNG AGONIST PUQC SU DUNG PHO BIEN TRONG LTA
Trong thuc hanh, nhiéu LABO sir dung mot s6 agonist ciing nhu mét sé do pha lodng khac
nhau, tuy nhién viéc lra chon agonist ciing nhu nong d6 ciia né phu thudc vao két qua caa
test ban dau cling nhu bat thudng nghi ngd. Khong phai tit ca LABO bit bugc phai sir
dung cac muc nong d6 nhu trong bang dudi.

Agonist Nong do lam viéc | Binh luan
ADP Licu thap: 2.5, ADP gan vdi receptor tuong tng trén be mt tieu cau.
5uM Két qua gan ban dau sé dan dén viéc bai tiet calcium

Liéu cao: 10uM noi bao, lam thay d6i hinh dang tiéu cau va tao ra
song ngung tap tién phat. Song thur phat phan tng sy
tiét ADP tir hat tiéu cau.

ADP liéu thap chi tao ra song tién phat va c6 thé dao
nguge. ADP va arachidonic acid dugc xem nhu cac
agonist nhe.

ADP gan vao 2 receptor G-protein: P2Y1 va P2Y12.
ADP gan véi P2Y1 dan dén hinh dang va khoi dong
song nguyén phat thong qua huy dong calcium.

P2Y 12 dugc xem nhu repceptor thugc loai “major”
va chiu trach nhiém cho viéc ngung tap tiéu cau toan
dién nho e ché adenyl cyclase.

P2Y12 clng la dich cua clopidogrel. V&i ca ADP va
Avrachidonic acid, séng thi phat bi tc ché bai aspirin
va NSAID.

Collagen 1.4 ng/mL Collagen gan vei receptor GpVI va Gpla/lla din dén
phong thich hat, tong hop TxA2 va sau d6 hoat hoa
GpllIb/llla dai dang.
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Gpla/lla receptor lién quan dén két dinh tiéu cau.
GpVI receptor lién quan dén tin hiéu noi bao va tong
hop TXA2.

Mot pha cham dugc quan sat khi cho collagen vao
PRP va thuong <1 phut.

Ristocetin | Liéu thap: Ristocetin liéu cao s& gy ra két dinh tiéu cau théng
0.5mg/dI qua VWEF va phtc hop Gplb-1X-V (khéng gay ra
Liéu cao: 1.5, ngung tap duoc). Lidu thap khdng gay ra két dinh
5mg/dl duoc.

Adrenalin |5, 10 uM Adrenalin gan véi receptor a2-adrenergic trén bé mit

tiéu cau dan dén sy e ché adenyl cyclase va bai tiét
calcium. Ngung tap tiéu cau véi adrenaline 13 tuong
tu v&i ADP khi khoi dau song tién phat, sy tiét ADP
tir hat dic tiéu cau tao ra song ngung tap thir phat bén
vitng. Nhu ADP, séng thir 2 sé& bj ¢ ché boi aspirin
va NSAID. Adrenaline duoc xem nhu agonist yéu.
Tuy nhién, khiém khuyét tin hiéu thong qua o2-
adrenergic lién két véi réi loan chay mau.

Mot ty Ié nho dan sé khdng ludn ludn tao ra ngung
tap day du voi adrenalin do su bién dong ty nhién
trong so thy thé caa adrenaline.

Acid

500 pg/mL Arachidonic acid 12 tién than caa TXA2 trong tiéu

arachidonic cau. Arachidonic acid dugc chuyén thanh TXA2 bai

Cyclooxygenase va thromboxane synthase. TXA2 la
chat cam tmg cho ngung tap tiéu cau bang viéc phong
thich hat, nhiéu TXA2 dugc tao ra hon va dan dén
hoat h6a GpllIb-Illa dai dang.

Thrombin | Liéu thap: Thrombin 1 chat hoat hda sinh ly tiém ning nhat cua

50nmol/L tiéu cau va PAR1 (Protease-activated Receptor),

Liéu cao: PAR4. PAR1 va PAR4 la thanh vién caa nhom thu
100nmol/L thé bat cap vaoi G-protein xuyén mang 7 lan (G
protein—coupled receptor) duoc hoat hda bang cach
cat domain dau N tan, tao ra dau N tan méi => hoat
hoa tiéu don vi G va tin hiéu noi bao.

Thrombin tao ra ngung tap tiéu cau ¢ liéu thap nhung
lidu nay thi khong du tao ra sy ngung tap day du. O
nong do cao hon s& ngung tap du.

V.

PHUONG PHAP

Buéc

Aggregometry duoc thuc hién tai 37 d6 C.

May Aggregometer dugc chuan hoa boi: i
- Mot duong cong chira PRP véi 0% anh sang truyen qua
- Mot duong cong thir 2 chira PPP vai 100% anh sang truyén qua
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Tiéu cau chi ngung tap néu ching dugc hoat hda (vai agonist) va tiép xdc véi
nhau — vi vay chiing phai dugc khuay trong khi test dién ra. Néu khong khudy
s& dan toi khong hoic ‘giam dang ngung tap tiéu cau.

Kiém tra ngung két tiéu cau tu dong (SPT — Spontaneous Platelet Aggregation):
SPT hiém khi xay ra & ngudi binh thuong, nhung gap trong mot s6 truong hop
VWD, dai thao dudng, rdi loan lipid méu va nhiéu réi loan khac, vi vay nén
dugc lam ¢ moi truong hop bang cach cho PRP chua pha lodng vao may
aggregometer va khudy trong 15 phut. Trong truong hop SPA, pha loang PRP
c6 thé loai bo hién tuong nay, va néu s lugng TC van >200 x 10%L thi test
ngung tap c6 thé tiép tuc

Nhin chung, 270puL PRP duoc thém vao cuvette ciia aggregometry va i am &
37 d6 C cho téi khi dat duong 6n dinh.

30uL agonist dugc thém vao va dap tmg duoc ghi lai

Test duoc lap lai vai mot panel cac agonist.

Qily dao ngung tap sau cho thiy hién tuong ngung tap hai pha kinh dién.

P w

Secondary Wave
Release of nucleoti

Primary Wave

Baseline —» ——\/

I

Puong muc nén (Baseline)

Thém agonist — diéu nay dan dén thay ddi hinh dang tiéu cau, giam hap thu anh
sang

Song thir 1 (tién phat)

Tiét nucleotide

Song ngung tap thi phat

Shape Change

Addition of agonist
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Adrenaline va ADP liéu thap cho duong cong ngung tap 2 pha kinh dién trong khi d6
nhitng agonist khac chi cé séng don, khong thé phan biét song thir 1 khoi séng thi 2

VI. PHAN TICH KET QUA
1. Tinh toan hé sé goc hoic toc d6 ngung tap
Quan sat hinh sau

A

pPP

Maximal Aggregation [100% Aggregation]

ST A

Maximal
Aggregation

I

J v v
Baseline H
[PRP 0% Aggregation] W

Trudc day, phan traim ngung tap cuc dai dugc bao cdo khi phan tich dudng cong ngung tap.
Pé tinh % ngung tap cuc dai, ta lay khoang céch tir baseline dén muc ngung tap cuc dai
(X) chia cho khoang céch tir baseline dén mirc ngung tap 100% ().

Hién nay ta tinh qua d6 ddc (slope = hé s6 gdc). Lap ty s6 X/Y nhu hinh v& bén dudi

100% Aggregation
[PPP]

A

v

e
[‘ ' Baseline

0% Aggregation
1 minute [PRP]
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2. Phan tich quy dao ngung tap tiéu cau
Dién giai quy dao ngung tap tiéu cau 1a mot van dé kho. Mot sb bat thuong duoc khao sat
gom:

- Bénh Glanzmann (hoac afibrinogenaemia)

- Hoi chang Bernald-Soulier (hoac VWD)

- Réi loan kho chira (hoic khiém khuyét bai tiét)

- Anh huong cua Aspirin (hoac khiém khuyét giéng aspirin)

- Anh huong cua Clopidogrel.
Qily dao ngung tap ctia mot sé rdi loan duoc v& dudi ddy. Chieng: mau xanh, bénh nhan:
mau do.

a. Bat thuong duy nhat 1a khong két dinh vai ristocetin. C6 thé VWD hoic

BSS.
| ADP (2umol/1) adrenalin (2umol/l) collagen ristocetin (1.5mg/ml)
optical density 100
(%)
w -4
o 1 T 1 1 1 = |
2 4 6 8 10 12
time (mins)

b. Nguoc véi tinh trang trén, chi duy nhét két dinh tiéu cau véi ristocetin dién
ra. Khong ngung tap duoc vai ADP, Adrenaline hoic collagen. Chan doan
c6 thé 1a bénh Glanzmann hoic afibrinogenaemia. Nhé rang, két dinh tiéu
cau vai ristocetin xay ra khong phu thugc vao fibrinogen.
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ADP (2umol/l) adrenalin (2umol/l ) collagen ristocetin (1.5mg/ml)
optical density 100
(%)
50
0 1 1 T T T 1
2 4 6 8 10 12
time (mins)

c. O bénh nhan nay, séng tha 1 quan sat duoc voi ADP, Adrenaline va
Collagen va chi két dinh mot phan véi ristocetin. Diéu nay goi y suy giam
kha nang tiét trong bdi canh hoac rdi loan kho chira hoac kiém khuyét tiét
nucleotide.

ADP (2umol/1) adrenalin (2pmol/l) ristocetin (1 Smg/ml)
optical density 100 W

(%)

/s

4 ¢ 8 10 12
fime (mins)
Tom tit:
R6i loan Dic diém LTA
Glanzmann's Vang hodc giam ngung tap dang ke véi tat ca agonist trur
Thrombasthenia ristocetin. Vi ristocetin chi xay ra két dinh twong tng séng
HOAC nguyén phat, khdng xay ra ngung tap duoc.
afibrinogenaemia
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Bernard Soulier Ving hoic giam dang ké két dinh tiéu cau véi ristocetin
Syndrome HOAC
Von Willebrand
Disease

Roi loan kho chra | Chi ngung tap tién phat voi ADP, Adrenalin, Collagen va két
HOAgi khiém khuyet | dinh mot phan véi ristocetin
bai tiét

Aspirin (hodc khiém | Khong ngung tap véi arachidonic acid
khuyet con duong Chi ngung tap tién phat vaoi ADP

COX) Giam hoac khong ngung tap vai Collagen.
Clopidogrel Khong ngung tap voi ADP

2B VWD hoic bénh | Ngung tap vai ristocetin liéu thap.

gia VWD

TAI LIEU THAM KHAO

1. Haberichter SL, Balistreri M, Christopherson P, Morateck P, Gavazova S,
Bellissimo DB, et al. Assay of the von Willebrand factor (VWF) propeptide to identify
patients with type 1 von Willebrand disease with decreased VWF survival. Blood. 2006
Nov 15;108(10):3344-51.

2. Nossent AY, V VANM, NH VANT, Rosendaal FR, Bertina RM, JA VANM, et al.
von Willebrand factor and its propeptide: the influence of secretion and clearance on
protein levels and the risk of venous thrombosis. J Thromb Haemost. 2006
Dec;4(12):2556-62.

3. Sztukowska M, Gallinaro L, Cattini MG, Pontara E, Sartorello F, Daidone V, et al.
VVon Willebrand factor propeptide makes it easy to identify the shorter Von Willebrand
factor survival in patients with type 1 and type Vicenza von Willebrand disease. Br J
Haematol. 2008 Sep;143(1):107-14.

4. Gadisseur A, Berneman Z, Schroyens W, Michiels JJ. Laboratory diagnosis of von
Willebrand disease type 1/2E (2A subtype IIE), type 1 Vicenza and mild type 1 caused by
mutations in the D3, D4, B1-B3 and C1-C2 domains of the von Willebrand factor gene.
Role of von Willebrand factor multimers and the von Willebrand factor propeptide/antigen
ratio. Acta Haematol. 2009;121(2-3):128-38.
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Bai 2. XET NGHIEM PFA-100

1. PFA-100 c6 gi4 tri tién doan 4m cao, mot két qua PFA-100 binh thudng cd thé loai
trir hau hét cac réi loan cam mau ban dau, vi thé han ché nhiing xét nghiém xa hon
khéng can thiét.

2. Néu PFA-100 bt thuong thi test ngung tap tiéu cau c6 dién duoc thuc hién dé xac

dinh nguyén nhan bén dudi.

l. GIOI THIEU
PFA-100 la mét hé théng phan tich chirc nang tiéu cau trong d6 mau toan phan chdng dong
citrate dugc hit vao véi toe do cit cao (high shear rate) thong qua mot vé (dung 1 1an) co
chtra khe hg, ma bén trong dugc phu bai hoac collagen va epinephrine (CEPI) hoac
collagen va ADP (CADP). Nhitng agonist tao ra két dinh tiéu cau, sy hoat hoa va ngung
tap lam nghén nhanh dong chay va thoi gian dong closure time (CT) dugc ghi lai.

Il.  LQIICHCUAHE THONG PFA-100

- Chi can ding mét lwong nho mau chéng dong citrate (800pL) va vi vay, test nay
hiru ich trong diéu tra chirc nang tiéu cau o tré em.

- Ky thuat don gian, nhanh va tu dong.

- PFA-100 duoc thiét ké dé sang loc nhitng van dé ciia cam mau ky dau va thay thé
thoi gian mau chay, duoc chuan héa tét hon.

- Po chic ning tiéu cau tai toc do dong chay cao (high shear rate) phi hop véi sinh
1y trong co thé hon 14 do bang LTA do trong trang thai low shear rate.

- Tuong dbi it nhay véi thiéu hut cac yéu té dong mau.

- Giatri tién doan am cao.

I1l.  MOT SO YEU TO ANH HUONG LEN KET QUA PFA-100

Nong do LABO phai st dung mot nong do citrate co dinh

citrate

Thoi gian thu | Céch lay mau va thoi gian van chuyén dén LABO. Test nay phai duoc
thap mau thuc hién trong vong 4h ké tir Itc thu thap.

Haematocrit CT s& cang tang khi Het cang thip. Nguoc lai, CT ngan lai ¢ tré so
sinh do Hct cao.

SO luong tiéu | CT s& tang cao khi s6 luong tieu cau <100 x 109/L
cau

Nhom mau va | CT nguoc véi hoat tinh VWF huyét trong, n6 sé ting hon & nhém O
muc VWF cung vi ly do miac VWEF thap hon.

Thudc Thubc tc ché COX nhu Aspirin va NSAID thuong kéo dai CT cua
CEPI nhung khong kéo dai voi CADP.

Anh huong block receptor ADP cua clopidogrel 13 khong tién doan
duoc.

Uc ché Gplib/llla s& kéo dai dang ké ca 2 test.
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Suy giam chirc | Phau thuat bt cau tim phoi

nang tiéu cau | Bénh gan

mac phai Téng ure mau

Mot s thirc an | Tao ra duong tinh gia, dic biét 1a CEPI.

Dé khang vai aspirin: PFA-100 thuong dugc dung dé thanh Iap sy hién dién cua dé khang
aspirin. Ty & dé khang aspirin khong duoc biét, nhung wéc ching 5-60%. Co ché d& khang
chua ro nhung gia thuyét bao gdm dung nap kém, hip thu aspirin kém, ting d6 nhay cua
tiéu cau voi agonist, ting hoat tinh COX, da hinh gene cua GpIHa va enzyme COX. bé
khang aspirin phu thuoc liéu gap & mot sé bénh nhan, va cé thé khic phuc bang cach ting
licu.

IV. PHANTICHKET QUA
Bang sau tom tat mot sb bat thuong duoc béo céo véi PFA-100

Normal N N
Aspirin and NSAIDs N 0
ADP receptor disorders including the use of Nor 1t Nor 1t
Clopidogrel

BSS ) T
GTT 1 0
VWD 1 0
Platelet-Type VWD 0 0
Dense Granule Deficiency Nor 1 Nor 1
Primary Secretion Defects Nor 1 Nor 1t
Gray Platelet Syndrome 1 0
MY H9-related Disorders N 0
Scott Syndrome N N
MDS Nort Nor 1
Liver Disease 1 [possibly as a result 1 [possibly as a result

of |Hb] of |Hb]
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Uraemia 1 [possibly as a result 1 [possibly as a result
of |Hb] of |Hb]

V. KHOANG THAM CHIEU
CEPI: 78-199 giay

CADP: 55-137 giay

VI.  DPE NGHI XET NGHIEM NAO TIEP?
3. PFA-100 c6 gia tri tién doan 4m cao cho rdi loan cim mau ban dau.
4. Két qua PFA-100 bt thuong s& dua dén nhitng phan tich sau hon & LTA va xét
nghiém nucleotide tiéu cau.
TAI LIEU THAM KHAO
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Bai 3. FLOW CYTOMETRY

Flow cytometry hitu ich trong viéc chan doan khi chi c6 mét lugng nhé mau mau cé
san nhu trong trudng hop tré so sinh.

Tiéu cau & trang thai chua hoat hda ¢ tré so sinh c6 su boc 16 GplIb/Illa it hon han
S0 vai nguoi 1on. Nhung Gpla/lla va Gplb thi binh thuong.

Flow cytometry c6 thé dung dé sang loc hoi ching Scott bang cach phan tich
Annexin V gan véi mang phospholipid tiéu cau.

Su hoat héa tiéu cau c6 thé duoc phan tich bai CD62b (P Selectin) — mot thanh
phan caa mang hat o hoic CD63 — mét phirc hop cua protein hat dic voi mang
lysosome. Viéc gan Mepacrine dugc thuc hién boi hat dic, 1a maker cho hoat hoa
tiéu cau.

Cac micropaticle tiéu cau ting rd trong hoat ddng cam mau va cé thé dung dé phan
tich bai Flow.

Mot ki thuat ELISA chan doan bénh Glanzmann's Thrombasthenia da dugc béo
cédo [Lobo et al Ann Hematol 2012;91:917-921]. Xét nghiém nay st dung khang
thé anti-CD36 d¢ bat giir tiéu cau va sau d6 xu ly vai proteindisintegrin-alkaline
phosphatase dic hiéu cho Gplib/llla. K§ thuat nay don gian, nhanh va khong can
flow cytometer.

Nhitng nguai bi Glanzmann's Thrombasthenia sé duogc chia lam 3 type phu thuoc
vao mirc biéu hién Gpllb/llla. (Type 1: <5% biéu hién Gpllb/Illa; Type 2: 5-20%;

Type 3: s6 luong binh thudng nhung rdi loan chirc ning receptor)

GIOI THIEU

Tiéu cau dugc gan nhan bang cac khang thé chdng lai truc tiép cac glycoprotein mang sau
do6 phan tich bai flow cytometry la ky thuat nhanh, nhay cho cac LABO dong mau chuyén

Sau.

Test c6 thé thuc hién duoc véi méu toan phan, PRP, hoic tiéu cu rira. Can mot thé tich
mau nhé, phil hop véi d6i tugng so sinh.

Flow cytometry duoc st dung trong nhiéu béi canh:

Theo dbi liéu phép st dung d6i van caa Gpllb/Illa.
Chén doan nhirng khiém khuyét glycoprotein bé mit tiéu cau di truyén
Chan doan bénh ly kho chtra




- Chén doan HIT

- Chan doan hoi chting Scott
- Vacon nhiéu nita....
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Mau toan phan dugc sir dung trong flow giup vuot qua nhidu van dé cd hitu trong phan tich

PRP
- Sinh Iy hon

- Hoat héa tiéu cau la téi thiéu vi thao tac trén mau la téi thiéu
- Nhiéu receptor tieu cau duogc phan tich mét cach tu dong

- Nhitng khang thé mai c6 thé d& dang tham gia vao phwong phap di c6

- Thé tich mau nho

- Co6 thé dung ¢ bénh nhan giam tiéu cau dang ke.
Il.  NGUYEN LY: Xem video
I1l.  PHAN TICH KET QUA
Hinh anh sau cho thay vai tro cua flow cytometry trong phan tich bénh Glanzmann's
Thrombasthenia va Bernard Soulier Syndrome. Trong ca 2 truong hop, ching ta sir dung 3
khang thé CD41, CD61 va CD42b khang lai tryc tiép cac glycoprotein mang

Khang thé | Do dic hiéu

CD41 CD41 nhan ra glycoprotein Gpllb (chudi integrin alpha I1b), 1a thanh phan
lien két khong cong hoa tri véi Gpllla (chudi integrin beta 3) tao phic hop
Gplib/llla.

CD61 CD61 nhén ra glycoprotein Gpllla (chudi integrin beta 3) cua mang tiéu
cau.

CD42b CD42b phan tng voi Gplb & mau tiéu cau va tiéu cau. CD42b ciing wrc ché
kha nang gan cua VWF vao tiéu cau véi su hién dién cua ristocetin ciing
nhu tic ché RIPA.

1. Tiéu cau binh thuong: Hinh 1, mau méau bih thuong, tiéu cau duoc chon ra dua vao
FS va SS (Forward va Side Light Scatter) va dugc khoanh trong vong mau xanh.
Hinh 2, tiéu cau duoc nhuom véi CD41 (Gplib) va CD61 (Gplila) va cho biéu hién
ca 2 glycoprotein. Hinh 3, tiéu cau duoc nhuom véi CD42b (Gplb) va CD61
(Gplla) va biéu hién ca 2 glycoprotein.
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2. Glanzmann's Thrombasthenia: Hinh anh tir bénh nhan bi Glanzmann's

Thrombasthenia. Hinh 5 va 6 cho thiy khéng c6 hoat dong cua ca CD41 va CD61,
cho thay thiét hut phicc hop Gpllb/Illa => bénh Glanzmann's Thrombasthenia. Tuy
nhién hinh 6 cho thay hoat dong ciia CD42b (Gplb) la binh thudng

1008

SS LOG

3. Hoi chang Bernald Soulier

4:
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a. Tiéu cau binh thudng: Hinh 1 tiéu cau dugc chon dya trén SS va gan CD61.
Hinh 2 va 3 — tiéu cau (tir 1 nguoi binh thuong) cho thay hoat tinh cua ca
CD41 va 61 (Hinh 2), hoat tinh ctua ca CD61 va CD42b (hinh 3) chi ra rang
receptor Gpllb-IIIa va Gplb la binh thuong.
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b. Hinh anh tir bénh nhan BSS: Hinh 5 cho thay su gan binh thudng véi CD41
va CD61 chi ra phac hop Gpllb-IIIa binh thudng. Hinh 6 cho thay 2 pool
tiéu cau, 1 pool véi CD61 va CD42 gén binh thuong (53% tong tiéu cau
duogc phan tich) va mot pool nhé hon (47%) cho thiy gan CD61 binh
thuong nhung khiém khuyét véi CD42 => vang Gplb. Pay 1a truong hop
tiéu cau cua BSS sau khi duoc truyén tiéu cau va 2 pool dai dién cho 2 dan

sd tiéu cAu.
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Diéu thd vi 1a (dit liéu khdng trinh ra) sy phat huynh quang trung binh caa pool BSS 16n
hon pool tiéu cau binh thuong, phan anh sy ting MPV va tiéu cau Ién ¢ BSS.

IV. PE NGHI XET NGHIEM NAO TIEP?
Nén tang cua test ndy gilp chan doan hodc GTT hoic BSS. Nhitng test thém vao cd thé 1a
giai trinh ty gene dé xac dinh dot bién nguyén nhan va nghién ciu pha hé.

TAI LIEU THAM KHAO
1. Flow Cytometry

2. Michelson, A.D., Evaluation of platelet function by flow cytometry. Pathophysiol
Haemost Thromb, 2006. 35(1-2): p. 67-82.

3. Linden, M.D., et al., Application of flow cytometry to platelet disorders. Semin Thromb
Hemost, 2004. 30(5): p. 501-11.

4. Rinder, H.M., Platelet function testing by flow cytometry. Clin Lab Sci, 1998. 11(6): p.
365-72.

5. Michelson, A.D., Flow cytometry: a clinical test of platelet function. Blood, 1996.
87(12): p. 4925-36.

7. Percy CL, Macartney N, Pollard B, Rayment R, Collins PW. Laboratory monitoring of
Scott Syndrome. Br J Haematol. 2009 Oct 8.

8. Weiss HJ, Lages B. Family studies in Scott syndrome. Blood. 1997 Jul 1;90(1):475-6.
9. Zhou Q, Sims PJ, Wiedmer T. Expression of proteins controlling transbilayer movement

of plasma membrane phospholipids in the B lymphocytes from a patient with Scott
syndrome. Blood. 1998 Sep 1;92(5):1707-12.
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http://www.invitrogen.com/site/us/en/home/support/Tutorials.html
http://www.invitrogen.com/site/us/en/home/support/Tutorials.html
http://flowbook.denovosoftware.com/
http://flowbook.denovosoftware.com/
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10. Zwaal RF, Comfurius P, Bevers EM. Scott syndrome, a bleeding disorder caused by
defective scrambling of membrane phospholipids. Biochim Biophys Acta. 2004 Mar
22;1636(2-3):119-28.

11. This LINK is a useful slideshow in pdf format on flow cytometry for the analysis of
platelets.


http://www.practical-haemostasis.com/References/Joanne_Joseph.pdf
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Bai 4. XET NGHIEM NUCLEOTIDE TIEU CAU

1. GIOI THIEU
C6 2 “hd chira” nucleotide riéng biét trong tiéu cau. 60% chira trong hat dic va khdng hoat
dong chuyén hoa, 40% con lai tao thanh “hd chuyén hod” va cung cip niang luong cho
nhiéu hoat dong khéac nhau cua tiéu cau.

C6 su khac biét vé& nong do twong dbi gitra ADP va ATP trong hai hd va sy trao ddi gitra 2
khu vuc 1 rat cham:

- Hb chuyén héa: ATP:ADP 14 8:1
- Hat dac: ATP:ADP la 2:3

Hat Thanh phan

Hat dac ADP (ADP dugc tap trung trong hat dac)
ATP/GDP/GTP
Serotonin
Ca2+/M92+

* Hat dic bai tiét:

Khi tiéu cau két dinh vao moi mac ton thuong, diéu ndy dan dén: hoat
hoa tiéu cau thong qua nhiéu co ché tin hiéu noi bao > tiét ra cac chat
chura trong hat alpha va hat dac bao gém ADP va serotonin, ca hai chat
nay déu 1am hoat héa tiéu cau - tao ra va bai tiét TxA2 (gan voi Tx
receptor) = hoat hoa (bang cach thay do6i cau dang GpllIb/Illa) dé chuan
bi cho su tao ra phtc hgp “Tenase” va phuc hop prothrombinase = boc
16 phospholipid tich dién &m, cho phép tao ra phuc hop “Tenase” va
phuc hop prothrombinase - tao ra cac microvesicle (thuat ngit nay vui
1ong doc thém trén Wikipedia, con goi la microparticle) tién dong.

Hat alpha Fibrinogen/fibronectin/\VWF
Factor V

PF4

PDGF/TGFp

Trong rdi loan kho chira, 1am giam hoiac mat thé dic — diéu nay dan dén su giam tong s6
lugng ATP va ADP, lam tang dang ké ti s6 gita ATP va téng luong ADP cua tiéu cau.

1. ROI LOAN KHO CHUA (SPD - Storage Pool Disorder)

SPD M0 ta

Suy giam hat Hoi chiing Hermansky-Pudlak

dac Hoi chung Chediak-Higashi

Suy giam hat dac vo can

* Nhirng dic diém cua suy giam hat dac:

1. LTA:

- ADP liéu thap: khdng c6 song thir 2 véi agonist yéu.
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- Adrenaline: Ving song tht 2 véi adrenaline. Tuy nhién diéu nay
cling c6 thé xay ra 10-15% ngudi binh thuong.

- Collagen: cham va kém dap ung vai collagen.

- Arachidonic Acid/Ristocetin: dap ng kém

(Chu y: LTA tuong d6i kém trong xé4c dinh SPD, do nucleotide hozc
Lumiaggregometry nhay hon)

2. Giam dang ké ca ADP va ti sé ADP:ATP hoac khiém khuyét bai
tiét ATP (nhé rang bai tiét tir hat ddc 1a con duong khuyéch dai cho
hoat hoa tiéu cau va can cho hoat héa bén viing Gpllib/111a).

3. Giam s luong hoic vang hat dic trén kinh hién vi dién ti.

4. Xéc nhan suy giam hat dic ciing c6 thé xac dinh nhanh bang viéc
suy giam cac hat gan mepacrine cua tiéu cau bang flow cytometry.

* Chl y: R6i loan bai tiét va dan truyén tin hiéu cé thé cho ra két qua
LTA tuong tu SPD, nhung hat tiéu cau hién dién binh thuong trong
cac bénh Iy nay, van dé nam & chd bai tiét bt thuong ma thoi. Bai tiét
hat 12 qué trinh can thiét dé tao ra song ngung tap thir 2 va vi vay néu
suy giam hat hoac bai tiét khong day du thi anh huong trén LTA s&
tuong tu.

R4i loan méc
phai

R&i loan ting sinh tay

DIC

Phau thuat bat cau tim phoi (CPB)

Xuéat huyét giam tiéu cau huyét khdi (TTP)
Hoi chiing tan huyét tang ure huyét (HUS)

1. PO NUCLEOTIDE TIEU CAU

Ky thuat

Lumiaggregometry | Lumiaggregometry la mét bién thé cua LTA do su bai tiét ATP tir

hat ddc. N6 dya trén kha nang phat quang cua ATP khi phan tng
véi luciferin va luciferase.

Pé do ngung tap, may lumiaggregometer str dung mot den LED
phat ra anh sang hong ngoai, va nhiing thay doi trong anh sang
truyén qua duge xac dinh boi mot phototransistor. Dé do kha
ning phat quang tir viéc bai tiét ATP, ngucl ta ding mot dng
photomultipier dit thang goc véi ngudn sang cua dén LED.
Luciferin + ATP — Luciferyl Adenylate + Inorganic phosphate
[PPi]

Luciferyl Adenylate + O2 — Oxyluciferin + AMP + LIGHT
Po kha nang bai tiét tiéu cau sir dung phan ang luciferin-
luciferase co thé sir dung aggregometry méu toan phan.

Kinh hién vi dién ttr | Hat dic c6 thé quan sat d& dang dudi Kinh hién vi dién tir.

HPLC

HPLC la mét trong nhiing céch ¢6 thé do thanh phan ADP va
ATP trong hat tiéu cau.

Bai tiét hat tiéu cau. | Ciing c6 thé do bang xét nghiém bai tiét Serontonin “C

IV. KHOANG THAM CHIEU
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Nucleotide Reference Range

Total platelet nucleotide content 5.5 - 9.6 nmol/108 platelets
ATP content of platelets 3.5 - 5.9 nmol/108 platelets
ADP content of platelets 1.9 - 3.8 nmol/108 platelets
Ratio 1.3-2.0

[>2 = abnormal]

TAI LIEU THAM KHAO

1. Hardisty, R.M., Disorders of platelet secretion. Baillieres Clin Haematol, 1989.
2(3): p. 673-94.

2. Lages, B. and H.J. Weiss, Heterogeneous defects of platelet secretion and responses
to weak agonists in patients with bleeding disorders. Br J Haematol, 1988. 68(1): p. 53-62.

3. Wall, J.E., et al., A flow cytometric assay using mepacrine for study of uptake and
release of platelet dense granule contents. Br J Haematol, 1995. 89(2): p. 380-5.
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Bai 5. XET NGHIEM HOAT TINH TIEN PONG CUA TIEU CAU
Platelet Procoagulant Activity [PCA] Assays

1. Xét nghiém nay danh cho mét sb loai ri loan hiém.

l. HQI CHUNG SCOTT VA HOAT TINH TIEN PONG TIEU CAU
Hoat tinh tién dong cua tiéu cu trudc day duoc thiét ké 1a yéu té 3 tiéu cau (Platelet
Factor-3 (PF3) hoac Platelet Factor-3 availability (PF3a). Hoi chirng Scott dugc goi tén sau
khi bénh nhan dau tién dwgc mé ta rdi loan nay (Ann Scott) nim 1973.

C6 mot rdi loan hiém vé hoat tinh tién dong cua tiéu cau (toi hién tai chi co 3 case dugc
bao c40), ma nguyén nhan, it nhat trong mét sé trudng hop, 1a dot bién trong gene
ABCtransporter A1 [ABCA1] hoic gene diéu hoa hoat dong trans-, kiém soét biéu hién
gene.

Bénh nhan hoi chitng Scott chiu réi loan chay mau tir vira dén nang. Tuy nhién, c6 mot sé
rbi loan hoat tinh tién déng tiéu cau khac 1a Quebec Platelet Disorder (Platelet Factor V
Quebec), Platelet Factor V-New York, mot s6 bénh nhan vai Storage Pool Disorder [SPD],
Glanzmann’s Thrombasthenia va Bernard Soulier Syndrome. Viéc tim kiém Glanzmann’s
Thrombasthenia va Bernard Soulier Syndrome goi ¥ bat thuong glycoprotein mang tiéu cau
ciing co thé twong tac vai PCA tiéu cau va xu huéng chay mau khdng phai do thiéu hut
glycoprotein tuyét doi.

It nhat mot s6 bénh nhan vai hoi chitng Scott cho thay khiém khuyét gan két FVa vao
inophore (thé mang ion) trén tiéu cau hoat hoa. Su thay d6i trong mang phospholipid xay ra
trong qua trinh hoat héa tiéu cau 1a diéu kién tdi can thiét dé tao thanh phic hop “tenase”
va “prothrombinase” va boc 16 sy khiém khuyét gan FVa bang Flow cytometry.

Il.  PHUONG PHAP
Nhiéu test hitu ich cho sang loc bat thuong hoat tinh tién dong cua tiéu cau.

1. Chi sé tiéu thu Prothrombin (Prthrombin Consumption Index — PCI)
Diéu nay dya vao sy phét hién thoi gian Prothrombin ciia huyét thanh dai hon so véi huyét
tuong, do prothrombin bi tiéu thy trong qua trinh chuyén thanh thrombin.

PCI=(Clotting time huyét thanh/ CT huyét tuong) x 100%

Néu loai trir giam tiéu cau va phospholipid, thi bat thuong PCI ¢6 thé do khiém khuyét
PCA.

2. Xet nghiém PF3a
Xét nghiém PF3a dua trén nguyén ly i PRP voi kaolin 1am hoat hoa hoat tinh tién dong cua
tiéu cau => rit ngan dang ké so véi ca thoi gian phuc hdi calci va thoi gian RVV.

Xét nghiém PF3a rét hiru ich cho sang loc bat thuong PCA tiéu cau nhung khong chan
doéan dugc mot rdi loan dic hiéu nao.
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3. Kha ning gin Annexin V
Annexin V 1a mét protein vai ai luc cao va dic hiéu cho aminophospholipid tai nong d6
calcium sinh Iy va cé thé dung nhu mot marker cho hoat hda tiéu cau va phat huy hoat tinh
tién dong. St dung annexin V trong flow cytometry cung cip mot phuwong phap nhanh dé
danh gia hoat tinh tién dong trong tiéu cau va mat phospholipid khong dbi xing & mang té
bao.

1. PE NGHI XET NGHIEM NAO TIEP?
Néu PCI hoic PF3a bat thuong, thi sang loc dot bién gene ABC transporter A1 [ABCAL1]
nén duoc thyc hién, nhung ciing nén quan tim dén cac nguyén nhan khéc gay bat thuong
PCA.
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PHAN 3. BQO XET NGHIEM YEU TO
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Bai 1. XET NGHIEM YEU TO DUA VAO PT MOQT GIAI POAN
(1-Stage-Based Factor Assays)

. Do pha lodng cua huyét trong ching va cia huyét twong mau thir (tron huyét tuong
bénh nhan can xac dinh yéu tb véi huyét twong dic hiéu thiéu yéu tb do) co thé
khéng gidng nhau, can nhan ra diéu nay khi biéu dién trén biéu do. Vi du néu do
pha lodng huyét twong chimg 1a {1/64, 1/128, 1/256} trong khi d6 huyét twong mau
thir 1a {1/4; 1/8; 1/16} ban phai diéu chinh lai két qua cudi do khéc biét vé d6 pha
loding. Néu chon muc pha lodng 1/64 cua huyét trong ching 1a 100% va duoc ding
dé suy ra yéu té dong mau trong mau thir thi gié tri sau dé phai duoc chia cho 4 do
khéc nhau 4 lan d6 pha loang.

Nén nhé néu nong do cua yéu té dong méau trong huyét twong chuang cho boi 1U/dL

thi huyét twong ctia mau thir nén duoc bao céo vai don vi IU/AL, dung cing don vi,

khéng chuyén d6i. Pon vi IU c6 nghia 14 huyét tuong d6 di duoc chuan hoa theo

chuan quéc té, don vi % nghia 13 né chua duoc chuan hoa.

Nén nhé, ban khong thé pha lodng mot thir khdng co! Vi vay néu tat ca cac muc

pha lodng déu cho mot thoi gian kéo dai nhu nhau thi dong nghia muc yéu t6

<1IU/dL (hoac <1%)

4. Néu ban biéu dién nhiéu marc pha lodng cua huyét trong chimg nhung chi 1 muc
ctia huyét trong mau thir - ban c6 thé lun ludn tao ra dugc mot dudng song song!
Mot s6 may tu dong lam diéu ndy véi mic dinh rang duong chimg va duong miu
thir 1a song song. Tuy nhién, 2 duong nay c6 thé khdng song song (vi du bénh nhan
c6 chuc wc ché). Vi vay, ban nén tranh chi sir dung 1 diém dé xac dinh yéu t6 dong
mau.

5. Mot s6 LABO ua thich tinh toan muc yéu t6 dong mau cho mdi do pha lodng riéng
biét va sau suy ra bang céch lay trung binh giita chung, tuy nhién diéu nay it c6 lgi
néu 2 dudng nay song song.

6. Dé chinh xéc, duong thang phai dat do déc day du. Do déc téi thiéu khdng nén kéo

dai dudi 50% thoi gian dong cua mdi d6 pha lodng 10 lan trong mau thir. Vi vay,
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néu d6 pha lodng 1/10 cho ra thoi gian 1a 40 giy thi do pha lodng 1/100 nén cho
thoi gian dong tdi thiéu 60 gidy (40 [+50% cua 40]=60)

7. Néu ban quyét dinh diéu tra mot xét nghiém yéu t6 déong mau cua con dudng chung
(nhu 11, V, X) vi ca PT va APTT déu kéo dai, dirng quén ring c6 thé 1a truong hop
suy giam nhiéu yéu té nhu & bénh nhan uéng khang vitamin K hoic truong hop suy
giam FV+VIIL.

8. Nh¢ ring & thang Log, néu ban 4n dinh d6 pha lodng 1/10 1a 100% thi 1/100 phai la
10% va 1/1000 phai la 1%.

9. Muc céc yéu td 11, VII, 1X, X thap luc sinh vi né phu thudc vitamin K. Ching dat

dugc mirc nhu ngudi 16n 10c 6 thang tuoi.

l. GIOI THIEU
Pé xac dinh muc cac yéu té V, VII, X va I, mot phuong phap dua vao thoi gian PT dugc
su dung.

1. NGUYEN LY
Xét nghiém cac yéu té dong mau dya trén viéc do mirc do hiéu chinh PT khi huyét tuong
cua bénh nhan dugc cho thém vao huyét twong thiéu yéu té dic hiéu can do.

1. PHUONG PHAP
Ban can mot bat chi sac, mot thudce ké trong, va co6 thé 1a mét cuc tay © va mot vai tam
biéu d6 Log-Log.

Pha lodng cac mirc huyét tuong chimng va huyét twong bénh nhan véi dung dich dém (vi dy:
1/5, 1/10, 1/20, 1/40, 1/80...)

bo pha 1/10 1/20 1/30 1/40 1/80 1/100 1/1000
lodng

% hoat tinh | 100% 50% 33% 25% 12.5% 10% 1%

Kiém tra ndng do cua huyét twong tham chiéu chuan va don vi dugc dung:

1. Huyét twong tham chiéu chuan cd phai 100U1/d1? Néu khdng, ban phai diéu chinh
dé dat duoc con s6 nay vai bat ky yéu té nao ban can suy ra tir mau tham chiéu nay.

2. Pon vi cua huyét twong tham chiéu 1a 1U/dl hay IU/ml hay %? Dam bao 1a ban da
ding cung don vi va khong doi don vi 1U hodc %. Pon vi IU ¢6 nghia 1 huyét
tuong d6 da dugc chuan hoa theo chuan qudc té, don vi % nghia 1a n6 chua dugc
chuan hoa.

3. V& két qua - thuong ding biéu d6 Log-Log (thang do logarithm & ca truc X va truc
Y). Muc pha lodng ludn ludn biéu dién trén truc X va thoi gian cuc méau dong thé
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hién trén truc Y. Do pha lodng bét dau tir bén phai véi do pha lodng nho nhét. Thoi
gian cuc dong bat dau tir day truc Y, va khi thoi gian cuc dong tang 1én, ban s& di
chuyén theo truc Y.

NHO: Cac truc 1a thang LOG (ddi véi xét nghiém yéu t6 dwa vao PT) va ban can
dam bao rang ban dinh huéng vi tri thang do chinh xéc.

Do pha lodng nho nhat caa huyét twong chuan dugc an dinh gié tri 100%
(1001U/dl). Tuy nhién ban c6 thé an dinh bat ky do pha lodng nao caa huyét twong
chuan 12 100% mién Ia tat ca cac do pha lodng khac lay gié tri nay dé tinh toan, vi
du néu 1/10 duoc 4n dinh 13 1001U/dI (hozic 100%) thi 1/20 s& c6 gia tri 501U/dl
(50%), 1/40 s& 1a 251U/dI (25%) va tiép tuc nhu vay. Néu 1/20 duoc 4n dinh 12
1001U/dl (100%) thi 1/40s& 1a  501U/dI (50%) v tiép tuc.

PHAN TiICH KET QUA

Xem mét vi du cu thé ¢ video minh hoa.

V.

~ [EX:C 275 IU/d
LT e o s
FPR T Fxee 22 wrd
|| ..\:\\Qx-( 50 1U/dl
11 Ref-erence [
L X 100 Uyl

1

1 2 3 4 5 6 7891 2 3 4 56789 2 3 4 5 6 7891

1/1000 2.75 1/100 1110
Dilutions

KHOANG THAM CHIEU
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MJdi LABO phai xay dung mot khoang tham chiéu riéng, nhin chung ddi véi xét nghiém
yéu té dua vao PT mot giai doan, khoang tham chiéu nam giira 50-150% [50-150 1U/dL
hoac 0.5-1.50 1U/mL]

VI.  PE NGHI XET NGHIEM NAO TIEP?

1. Néu ban tim thay két qua FV giam (twong ty néu FVIII giam), ban nén d& nghi xét
nghiém FVII1 (hodc FV) dé loai trir roi loan di truyén NST thudng hiém gap.

2. Néu ban thay FVII thap, phai dam bao rang nguodn yéu tb moé trong test PT dugc lay
céd nguon gdc tir ngudi, vi mot sb dot bién gene F7 nhu FVII Padua c6 thé 1am ting
su bién thién FVII phy thugc ngudn cung cap TF trong test PT. Du sao thi ciing nén
st dung TF ngudi tai to hop, sé cho két qua twong ty nhu trong in vivo.

3. Néu ban tim thay mirc thip cac yéu t6 dong mau phu thudc vitamin K — xem xét
kha niang bénh nhan dang udng warfarin hay suy giam vitamin K that su? hay c6 thé
la nhitng dot bién gene lién quan dén ma hoa cac protein lién quan dén chu ky
vitamin K.

TAI LIEU THAM KHAO
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Bai 2. XET NGHIEM YEU TO DUA VAO APTT MOQT GIAI POAN
(1-Stage APTT-Based Factor Assays)

1. Phuong phap nay 1a chii dé cua tat ca cac bién doi tién phan tich (pre-analytical
variables) ma c6 thé tac dong Ién APTT bao gém nhiing bién doi trong phuong
phap (methodology) - nhu ngudn cung cip phospholipid hoic huyét twong khiém
khuyét yéu t5, va qua trinh thyc hién.

2. Su chuan bj dudng cong tham chiéu va danh gia nhitng gia tri ciia bénh nhén ciing
lam tang nguy co bién thién két qua. Vi mot két qua co thé bién thién giita cac
LABO. Tinh hubng nay cd thé cai thién tét hon véi ty dong hoa va chuan héa quéc
té ciing nhu sy chuan bi huyét trong c6 sin thuong mai hoa, tuy nhién van gii
trong suy nghi khi so sanh két qua giita céc LABO khéc nhau.

3. Xét nghiém duya trén APTT c6 mot mire do sai léch ¢b hitu do tuong tac véi mat do
quang tir lipid hodc heprin trong mau va dé nhay cua né véi tién hoat héa FVIII.
Nhitng phuong phap thay thé cho xét nghiém yéu té di c¢6 va duoc dung dudi
nhitng hoan canh nhat dinh, chling bao gém phuong phap so mau va xét nghiém
doéng mau 2 giai doan, dugc ding bdi cac cong ty duge dé xac dinh hiéu luc nong
d6 yéu té dong mau.

4. VAn dé don vi, da dé cap o bai xét nghiém dwa vao PT mot giai doan.

5. Muc cac yéu to 11, VII, IX, X thap ldc sinh vi né phu thudc vitamin K. Chung dat

dugc mic nhu ngudi 16n 1ic 6 thang tuoi.

l. GIOI THIEU
Xét nghiém yéu t6 dwa vao APTT mot giai doan duoc sir dung rong rai dé do cac yéu tb
VIIL IX, XI va XII. N¢ ciing c6 thé dung dé do cac yéu té X, V, 1l mac du cac yéu té nay
cha yéu dya vao PT.

Il.  NGUYENLY
APTT dénh gia sy tuong tac ciia mot luong 16n cac yéu to dong mau. Bé nd cé hidu lyc, tat
ca c4c yéu té dong méau phai binh thuong hoic gan binh thuong (phu thudc vao phuong
phap do APTT khéng nhay véi suy giam nhe cac yéu t6). Nguoc lai, khi yéu tb dong mau
thip, APTT tro nén kéo dai. C6 2 nguyén 1y co ban duoc sir dung ¢ déy:

1. APTT c6 mét quan hé vé mit toan hoc rd rang voi ndng do céc yéu té dong mau
2. Néu c6 su thay d6i APTT trong mau thir thiéu 1 yéu té nhat dinh so véi huyét twong
ching thi gia tri cia APTT ¢ thé dung dé tinh ra ndng do yéu t6 do.
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Vi vay, khi chung ta xac dinh dugc quan hé trong y 1, thi sy bién doi trong y 2, tir APTT ta
s& suy ra dugc muc yéu td 6. N6 phd bién duoc dung dé do cac yéu té VIII, 1X, XI.

Yéu té XII ciing nhu Pre-kallikrein ciing c6 thé duoc xac dinh bang phuong phap ndy mic
di khdng c6 yéu té nao giy ra xu huéng dé chay mau, nhung né lam kéo dai APTT.

I1l.  PHUONG PHAP
bé xét nghiém mot yéu to dua vao APTT can:

Thudc thir Giai thich

B¢ thuoc thu | Xem phan xét nghiém APTT

APTT

Huyét tuong Huyét twong nay duoc dung dé thanh lap mot diém méc, tir d6 cac yéu

tham chiéu t6 dong méau trong cac huyét twong khic dugc xac dinh bang cach doi

chuan chiéu thoi gian cuc mau dong. N6 duoc 4n dinh c6 100% tat ca yéu to
d6ng mau va c6 thé duoc tao ra bang cach tron huyét twong cua nhiéu
ngudi tinh nguyén khoe manh (khodng 40 nguoi).
Nhiéu LABO hién nay mua cac chuan tham chiéu thuong mai hoa,
trong d6 muc c&c yéu td dong mau da duoc chuan hoa theo chuan quéc
té va mirc cac yéu td do duoc bao céo bang 1U/dI hodc 1U/mI cht khong
con 1a %.

Huyét tuong Mot huyét tuong mat hoan toan 1 yéu té trong con dudng tao APTT

khuyét yéu t6 (pho bién 1a VII, IX, X1). Huyet trong nhu vay thuong thuong mai hda

(Huyét trong | sin nhung ciing c6 thé chuan bj tir nhimg ngudi cho (nhu nhitng bénh

nén) nhan Haemophilia A thé ning da biét). Néu huyét twong nay duoc
chuan bi tir ngudi cho, thi mic yéu té phai <1 1U/dI va vang mit chit
Gic ché.

Huyét tuong Huyét twong nghéo tiéu cau (PPP)

bénh nhan

Nhitng may phan tich hién dai thuc hién tit ca nhitng tinh toan mot cach chinh xac, nhung
vi muyc dich minh hoa nguyén ly, ching ta s& dung giay vé biéu d6. Mot vi du xac dinh yéu

o VIII:

1. Xac dinh mdi quan hé toan hoc gitra APTT va nong do céc yéu té dong mau 1a
tuong d6i rd rang. Chuan bi hang loat ¢ pha lodng cua huyét twong tham chiéu véi

dung dich dém: 1/10, 1/20, 1/40...

va tién hanh do APTT.

2. Thoi gian APTT & mbi do pha lodng sau d6 dwoc biéu dién trén db thi Log-Lin va
duong thang tét nhit duoc vé di qua chiing. Pudng nay cho phép chung ta xac dinh
muc pha lodng cua huyét twong binh thudng can dé tao ra mot thoi gian APTT nhat
dinh. Vi méi quan hé giita d6 pha lodng va APTT la ham m, néu nhitng diém nay
duoc V& trén biéu d6 Log-Lin thi mot duong thiang s& duoc tao ra. (y = axk =>
logy = klogx +loga &Y = kX + b)
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Do pha 1/10 1/20 1/30 1/40 1/80 1/100 1/1000
lodng
% hoat tinh | 100% 50% 33% 25% 12.5% | 10% 1%

3. Huyét twong can kiém tra dugc lam tuwong tu nhu huyét twong tham chiéu véi hang
loat @6 pha lodng dwoc tron véi mot thé tich bang nhau caa huyét tuong nén. Vi
huyét tuong nén khong chira FVIII nhung cung cap sb lugng binh thudng cua tat ca
yéu td khac, mot su khéc biét co ¥ nghia duy nhét giita huyét twong test (tron huyét
twrong bénh nhan + huyét twong nén) va huyét tuong chiing 1a muac yéu té VIII trong
huyét twong test.

4. Bay gio, ching ta do APTT cua huyét twong test & mdi do pha lodng va biéu dién
két qua trén biéu d6 Log-Lin (46 pha lodng trén truc X, thoi gian trén truc Y)

5. Puong thang ndi cac diém két qua nén song song véi dudng chuan cua huyét tuong
tham chiéu, trir khi muc yéu t6 nhu nhau thi né s& chong Ién nhau. Néu ching
khong song song, ¢6 nhiéu van dé co thé xay ra:

a. Ban vé cac diém khong dung — kiém tra lai

b. Hién dién chat uc ché. Thuong khi hién dién chat uc ché, yéu té dong mau
do dugc s& tang 1én khi pha lodng vi chat ¢ ché bi pha lodng.

c¢. Nh¢ rang ban khéng thé pha lodng mét thir khdng c6 gi! — néu tat ca cac
thoi gian cuc dong déu kéo rat dai va khong thay ddi theo do pha loang thi
muic yéu td do c6 18 <1 1U/dI (%)

6. Mot duong thang dimg duoc V& tir do pha lodng dai dién 1a 100 1U/dI — trong
truong hop nay ta chon murc 1/10. Khi duong nay giao véi duong tham chiéu, tai
diém do, ta vé mot duong nam ngang, cho dén khi né cit duong cua huyét tuong
test, tai diém giao do, ta ha duong thang goc xudng cét truc X. Trong trudng hop
nay né giao truc X tai vi tri 51U/d1. Pidu nay dai dién cho muc yéu td trong huyét
thanh chua biét. Néu tai mirc pha lodng 1/10 khdng phai 12 1001U/dI thi mot su hiéu
chinh c6 thé dugc thuc hién tai budce nay. Trong truong hop huyét tuong test co gia
tri 5 1U/d, néu huyét twong chung 1a 104 1U/dI thi muc yéu td hiéu chinh la
5x104/100=5,2 1U/dl.

7. Nhé rang néu huyét tuong tham chiéu la 1U/d1 thi huyét tuong test khi tra két qua
cling 1a TU/dI va twong tu V6i %. Khong dugc ddi don vi!

Biéu do sau cho thay két qua xét nghiém FVII1 véi cac mic FVIIT khac nhau. Buong huyét
twrong tham chiéu mau do va cac huyét twong test mau tim.
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IV. PHAN TIiCH KET QUA
Nhin chung mac FVIII va FIX tuong quan voi nguy co chay mau.

Phén d6 ning Muc yéu td
Hemophilia A hoac B ning <1 1U/dl (%)
Hemophilia A hoac B trung binh >1 nhung <5 TU/dI (%)
Hemophilia A hoac B nhe 5-30 1U/dI (%)

Trong suy giam FXI, nguy co chay mau bién thién giira cac cé thé, nhung hang dinh doi
Vi mot nguoi.

That bai trong viéc v& dudng thang hoic trong viéc vé song song cac diém tir huyét twong
test goi y su hién dién chat c ché.

V. KHOANG THAM CHIEU
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Nhiéu yéu té bao gdm FVIII, FIX, X khoang tham chiéu nam giita 50-150% [50-150 1U/dL
hoac 0.5-1.50 IU/mL]. FXI cé khoang hep hon 0,65-1,251U/ml.

Khoang tham chiéu cac yéu té nhin chung khong thay doi khi trén 6 thang tudi, ¢ tré so
sinh, ¢6 su thip sinh 1y do gan chua truéng thanh.

Thém vao d6, FVIII 1a mot protein pha cip va vi vay no s& ting trong dap (ng Vi stress
bao gom ca mang thai va phau thuat.

VI.  PE NGHI XET NGHIEM NAO TIEP?
Bang sau cho mot tom tét cac goi V:

Yéu té giam |
FVIII 1. Néu suy giam FVIII [a méi phéat hién va khdng du doan trudc thi mac
von Willebrand va FV can dugc kiém tra. Biéu nay khong can thiét néu
FVIII suy giam trong bdi canh da biét (nhw nguoi da biét Haemophilia A)
2. C6 mot sb hiém trudng hop bénh nhan suy giam FVIII khong tuong
hop gitra mitc FVIII do bang phwong phap 1 giai doan véi phuong phép 2
giai doan hoic so mau. Miac yéu té cao hon & phuong phép 1 giai doan,
nhung kiéu hinh chay méau phi hop véi xét nghiém FVIII bang phuong
phap 2 giai doan hoac so mau hon.
3. Suy giam FVIII mac phai: mot ngudi khoe manh cé thé sinh tu khang
thé chéng lai FVIII dan dén Haemophilia A mac phai. Nhiing ty khang
thé nhu vay ciing c¢6 thé thiy & nhitng bénh nhan véi rbi loan mién dich
nhu viém khép dang thap.
4. Ban ciing thay FVIII giam trong bénh von Willebrand mac phai
5. FVIII 1a mot protein pha cip va c6 thé cao ¢ nhitng ngudi chiju stress vi
bat ky ly do gi, bao gom ca mang thai.
6. Nong do FVIII la thanh phan quyét dinh chinh cia APTT va muc thap
s& gay kéo dai, nguoc lai mirc cao s& rdt ngan APTT.
7. O phu nit ¢6 FVIII hoic FIX thap ma khong c6 tién cin gia dinh,
karyotype nén duoc kiém tra (nhu xem xét hoi chang Turner)

FIX FIX thap trong haemophilia B o
Chat rc ché FIX mac phai (tu khang thé) hiem gap
FX Néu suy giam FX nghi ngd nhung xét nghiém dya vao APTT khong cho

ra két qua nhu mong doi thi mot ki thuat khac can duoc st dung (dua vao
PT, so mau, mién dich) vi nhitng dot bién gay nén suy giam chi cé thé
xé&c dinh bai nhitng ky thuat nhat dinh.

Chat trc ché FX hiém gap nhung mirc thip FX c6 thé gap & mot sb bénh
nhan amyloidosis.

FXI Suy giam FXI I hiém nhung cao hon déng ké & nguoi goc Do thai.
Chung toc nay c6 dot bién gene FlI chiém sé luong nhiéu.
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Suy giam | Xem xet:
bat ky yeu to | 1. Sang loc gia dinh
nao 2. Phén tich dot bién

TAI LIEU THAM KHAO

1. BCSH: Neonatal Reference
Ranges http://www.bcshguidelines.com/pdf/Neonatal020703.pdf

2. Factor Xl [F11] mutation database

3. Factor VIII [FVIII] mutation database

4. Factor I1X [F9] mutation database



http://www.bcshguidelines.com/pdf/Neonatal020703.pdf
http://www.biochem.ucl.ac.uk/~becky/FXI/
http://europium.csc.mrc.ac.uk/WebPages/Main/main.htm
http://www.kcl.ac.uk/ip/petergreen/haemBdatabase.html

69

Bai 3. XET NGHIEM YEU TO BANG HAI GIAI POAN VA TAO MAU
(2-Stage & Chromogenic Factor Assays)

1. Két qua xét nghiém FVIII boi phuong phép 2 giai doan va tao mau la twong duong
nhau. Ddi voi hau hét bénh nhan, két qua xét nghiém FVIII tir ca 3 phuong phap (1
giai doan, 2 giai doan, tao mau) 1a c6 thé so sanh. Tuy nhién c6 mét sb tinh hudng
ma cd su khéc biét trong két qua dugc thuc hién boi phuong phap 1 giai doan so Vi
2 phuong phap con lai.

2. Su khac biét 16n (1én dén thap hon 40% vai xét nghiém 1 giai doan) gitta phuong
phap 1 giai doan so vai 2 phwong phép con lai da dugc béo céo ¢ huyét trong bénh
nhan sau truyén FVIII tai to hop. Biéu nay c6 thé vuot qua bang cach sir dung mot
chuan tham chiéu FVIII téi to hop thay vi chuan huyét tuong cho xét nghiém 1 giai
doan trong truong hop nay.

3. Mot s6 dot bién trong gene F8 tao ra két qua chénh léch, dac biét 1a can tro tuong
tac véi domain Al va A2. C6 3 type: a/ Mirc FVIII cao hon 2 1an & PP 1 giai doan
S0 véi PP con lai; b/ Mtc FVIII cho ra binh thuong & PP 1 giai doan; ¢/ Muc FVIII
cao hon 2 1an & PP 2 giai doan/tao mau so véi 1 giai doan. Va kiéu hinh chay mau
thuong tuong g véi phuong phap 2 giai doan/tao mau.

4. Do thay d6i mau trong phuong phap tao mau co thé do rat chinh xac va ty 18 truc
tiép véi lugng Xa. Vi vay nd ph hop trong trudng hop xac dinh mac yéu té rat
thip hoic rat cao.

5. Phuong phap nay nhin chung str dung mot muac pha loang cao hon, lam cho no
khong nhay vai cac LA, heparin, lepirudin, hoac nhitng chét e ché; trong khi do,
tat ca nhiing yéu t6 nay twong tac 16n trong xét nghiém 1 giai doan.

6. Phuong phap tao mau hién nay duoc xem 1a phuong phap quyét dinh ndng do FVIII

c6 hiéu lee, duge khuyén cao boi European Pharmacopoeia va ISTH Subcommittee

l. GIOI THIEU
Phuong phap 2 giai doan hiém thyc hién ngay nay nhung van 1a mét xét nghiém quan
trong. Xét nghiém nay da dugc thay thé trong nhiéu truong hop bang phuong phéap tao
mau. Néu chiing ta xem xét dinh mac FVIII, xét nghiém 1 giai doan thuc hién twong dbi
don gian va chinh xac. Nhung han ché cia n6 bao gdm do nhay véi cac yéu té nhidu tién
hoat hoa yéu té VIII hoac khang thé khang phospholipid ciing nhu két qua nham Ian khi c6
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FVIII tai to hop. Thém vao d6 mot sé dot bién gene F8 dan dén khac biét két qua giira
phuong phap 1 giai doan so voi phuong phap 2 giai doan/ tao mau.

Il.  NGUYEN LY VA PHUONG PHAP

1. Phwong phap xét nghi¢m FVIII 2 giai doan
Phuong phap nay twong tu nhu phuong phap tao mau, né lién quan dén mot budc u dé tao
ra FXa va giai doan 2 xac dinh sé luong FXa duoc tao ra.

Can chuén bi:

Thanh phan Giai thich

Huyét tuong Chuing cung cap FIX, X, Xla dé khoi dong con duong

hoat héa d6ng mau trong mau huyét twong bénh nhan. N6 c6 ban
san ¢ thi truong hoac duoc chuan bi bang cach ¢ méau toan
phan vaéi kinh, ly tm va sau d6 loai bé huyét thanh.

FV C6 ban sén, thudng c6 ngudn goc tir bo. FV 1a mot
cofactor can dé khai dong phan tmg déng mau

Huyét tuong Hap phu véi AI(OH)3 loai bo FIL, VIL, IX, X. Diéu nay

bénh nhan ngan can sy tao thanh phirc hgp murc prothrombinase vuot

da hap phu muc kiém soat

(adsorbed)

Huyét tuong Cung cap prothrombin va fibrinogen dé cuc mau dong co

binh thuong thé duoc tao thanh.

CaCl2 va Phan ttng phu thudc calcium cho hoat tinh cac yéu td va bé

Phospholipid mit phospholipid dé twong tac giira cac yéu to.

Huyét twong hap phu cia bénh nhan dugc tron véi huyét twong hoat hda, FV, CaCl2 va
Phospholipid dé khoi dong dong mau va tao ra FXa. Sau mot thoi gian @ ¢é dinh, mot phan
cua hdn hop tao thanh dugc cho vao mét phan huyét trong binh thudng va thoi gian cuc
dong dugc ghi lai. Thoi gian cuc dong dugc biéu dién trén biéu d6 Log-Log va tir d6 mirc
FVIII dugc suy ra.

Huyét trong bénh nhan dugc hap phu dé loai bo prothrombin va ngan sy tao thanh cuc
dong khi dong thac dong mau khoi dong. Cuc dong bt dau khi thém FIXa, FX va FV duoc
cung cap mot luong du. Mirc FVIII 14 yéu té gii han sy tao thanh Xa. Pay 1a giai doan 1
cua xét nghiém. O giai doan 2, mot mau caa hon hop & giai doan 1 duoc cho vao huyét
tuong binh thuong va thoi gian cuc dong duoc ghi lai. Vi thoi gian cuc dong tao thanh sé
phu thugc vao mirc FXa trong mau ¢ giai doan 1 va muc FXa lai ty 18 véi ndng do FVIII
trong huyét tuong bénh nhan, vi vay muc FVIII ¢6 thé suy ra tir thoi gian tao ra trong giai
doan 2.

2. Phuong phép xét nghiém FVIII bang tao mau
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Tuong tu phuong phap 2 giai doan trén, véi giai doan 1 tao FXa va giai doan 2 xac dinh
lrong FXa tao ra. Trong phuong phap nay, lugng FXa dugc do boi kha nang ctia no tuong
tac Voi co chét tao mau dic hiéu cao va vi vay cudng do mau tao duoc ty 16 truc tiép véi
lwong FXa, suy ra ty 1¢ truc tiép voi FVIIL, mac FVIII ¢6 thé duoc tinh tir d6 hap thu budc
song dac hiéu cia mau.

Chuan bi can:

an Giai thich
Thudc thir hdn | Chira FIXa, FX luong du, thrombin, ngudn calcium va phospholipid
hop
(“cocktail”) dé
tao FXa
Co chat tao Mot co chat duoc cat boi FXa dé tao ra sy thay doi mau sac. N6 ciing
mau c6 thé chtra thém chat wrc ché thrombin, dé dam bao dung tao FXa khi
co chat duoc thém vao.
Huyét tuong Huyét tuong nghéo tiéu cau
bénh nhan

Huyét twong bénh nhan duoc i Vi thude thir “cocktail” ¢ 37 ¢6 C. Thrombin trong hdn
hop thudc thir s& hoat hda FVI11 thanh FVII1a va trong su ¢6 mat cua Calcium,
Phospholipid, ching hoat dong nhu 1a d6ng yéu té (co-factor) cua FIXa dé chuyén FX
thanh FXa. FVIII 1am gigi han ty 1 ¢ budc nay. Co chit tao mau duoc thém vao. Sau u 1
gidy, 6 hap thu caa budce song dic hiéu duoc do va so véi duong cong tham chiéu muc
FVIIL.

Pudng cong tham chiéu dugc vé bai d6 hap thu budc séng 405nm so véi nong do trén mot
duong thang trong d6 thi.

07 FHHH

06 [+

05

04 [

03

Absorbance [+
405nm

0.2 [T

0.1 H

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
Concentration [IU/dI]

I1l.  PHAN TICH KET QUA
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Xem phan binh luan vé sy khac biét cia xét nghiém FVIII 1 va 2 giai doan

IV. KHOANG THAM CHIEU
Murc tham chiéu FVII nam giira 50-150% [50-150 1U/dL hozc 0.5-1.50 1U/mL]. Khoang
tham chiéu ¢ tré so sinh rat tuong tw ngudi 1on.

TAI LIEU THAM KHAO

1. Keeling, D.M., Sukhu, K., Kemball-Cook, G., Waseem, N., Bagnall, R. & Lloyd, J.V.
(1999) Diagnostic importance of the two-stage factor VII1:C assay demonstrated by a case
of mild haemophilia associated with His1954-->Leu substitution in the factor VIII A3
domain. Br J Haematol, 105, 1123-1126.

2. Kirkwood, T.B. & Barrowcliffe, T.W. (1978) Discrepancy between one-stage and two-
stage assay of factor VIII:C. Br J Haematol, 40, 333-338.

3. Rodgers, S.E., Duncan, E.M., Barbulescu, D.M., Quinn, D.M. & Lloyd, J.V. (2007) In
vitro kinetics of factor VIII activity in patients with mild haemophilia A and a discrepancy
between one-stage and two-stage factor V111 assay results. Br J Haematol, 136, 138-145.
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Bai 4. XET NGHIEM YEU TO X MOT GIAI POAN
BANG NQC PQC RAN RUSSELL VIPER (RAN HO BUOM)
(1-Stage Russell Viper Venom [RVV] Factor X Assay)

1. Xét nghiém RVV cho FX hiém khi dugc thuc hlén_ngay_nay.
2. Mc céc FII, VII, IX, X thap lGc sinh vi phu thudc vitamin K. Chung dat mirc nhu

ngudi 16n 10c 6 thang tudi.

l. GIOI THIEU
RVV (Russell’s Viper Venom) hoat hda truc tiép FX va trong sy hién dién cua FV,
Prothrombin, Calcium, Phospholipid dan dén su tao thanh cuc mau dong. RVV duoc phéan
lap tir ran ho buém, tén khoa hoc la Daboia russelii.

Xét nghiém RVV la mot trong 5 xét nghiém dé do FX (4 loai khéc Ia: dua vao PT, dya vao
APTT, tao mau, mién dich) mic du xét nghiém dua vao PT va APTT dugc thuc hién phd
bién nhat.

II.  NGUYENLY
Nguyén ly RVV xét nghiém FX twong tu nhu xét nghiém yéu t6 dwa vao PT mot giai doan.
Mot loat d6 pha lodng caa huyét tuong tham chiéu va huyét twong test duoc thyc hién va
cho tao cuc dong bang RVV. Thai gian cuc déng dugc ghi lai, ghi trén biéu do Log-Log va
so sanh duong chuan véi duong test.
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1.  PHUONG PHAP

Thanh phan Giai thich
Huy€t twong tham chicu hodc Pha loédng 1/10, 1/20, 1/40, 1/100.
huyét tuong test

RVV + Chat thay thé tiéu cau | C6 ban san.

Calcium Chloride 0,025M

Huyét twong nén thiéu FX C6 ban san

Mbt mau huyét trong nén thiéu FX duoc tron véi mot mau huyét twong tham chiéu hoac
huyét tuong test pha lodng, u & 37 d6 C trong 30 gidy va sau d6 RV V-+chat thay thé tiéu
cau dugc cho vao. 30 gidy sau, cuc dong dugc khai dong bang cach thém Calcium Chloride
0,025M va thoi gian cuc dong duoc ghi lai. Két qua duoc biéu dién trén gidy Log-Log va
tir d6 suy ra theo phuong phap dua vao PT mot giai doan.

IV. PHAN TICH KET QUA
FX thap cd thé gap trong cac tinh huéng sau

yennhanlamEXthap
Lién ket véi suy giam cac yeu to khac nhu giam vitamin K/ dung thuoc khang vitamin K
Suy giam FX di truyén

Bénh gan

Amyloidosis do su hap thu FX vao c4c cac soi tinh bot (amyloid)

Chat tric ché yéu to mac phai (hiém)

Bénh nhan mat doan nhanh dai NST 13 cd thé suy giam két hgp FX va FVII vi gene caa
2 protein nay nam gan nhau trén canh dai NST s6 13.

V. KHOANG THAM CHIEU
Khoang tham chiéu dya trén xét nghiém FX dua vao PT.
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Bai 5. XET NGHIEM CHAT UC CHE
(Inhibitor Assays)

Xét nghiém Bethesda cd thé 1am ting ty 1é dwong gia & ndng d6 chat tc ché thap
[<1 Bu] trong khi d6 hiéu chinh Nijmegen s& dwa vé mic khéng. Nhimng thay doi
trong pH va néng d6 protein cd thé anh hudng dén tinh 6n dinh cua yéu té VIII va
su bat hoat cuia n6 tang 1én khi pH ting va ndng do protein thip. Bang viéc dém
bang huyét twong binh thuong va sir dung huyét twong thiéu FVI1II, nhitng bién doi
nay sé& dugc loai bo hozc tdi thiéu. Hiéu chinh Nijmegen trong xét nghiém chat tc
ché FVIII lién quan dén viéc sir dung huyét tuong binh thuong dém véi 0.1M
Imidazole tai pH bang 7.4 va st dung huyét twong thiéu FVIII trong hdn hop chang
Xét nghiém Bethesda duoc thiét ké dé do nhitng chit wc ché FVIII ¢ bénh nhan
haemophilia A. Tuy nhién, n6 duoc dung dé kiém tra va bao céo nhiing chat tc ché
lien két véi cac yéu td dong mau khac nhu FXI, FIX... Nguyén Iy twong tu, mac du
trong mét sé trudng hop, protein phan tng ngay 1ap tac vai chit wc ché nén khong
doi hoi thoi gian 0 (nhu FIX)

O nhitng bénh nhan ma dong hoc chat e ché phirc tap nhu phd bién hay gip ¢ bénh
nhan c6 chat tc ché mac phai (nhu chat tc ché FVII mac phai) — ndng do chét e
ché tinh duoc 6 thé tang khi do pha loang ting.

sang loc chat uc ché VWEF bang phuong phap xéac dinh chat tc ché ¢ dién (tron
huyét tuong binh thuong va huyét tuong test, sau d6 do mac VWF) 14 rat kho. Xét
nghiém chat tc ché theo kiéu Bethesda chuan thuang xuyén that bai trong viéc xac
dinh chit ¢ VWF. Xét nghiém ELISA di duogc gidi thiéu dé tim kiém chit wc ché
VWF, nhung lai mét lan nira khéng phai luén luén xac dinh dugc khang thé. Tién
str ¢ thé rat quan trong trong nhimg trudng hop nay, mot tién sir khong ghi nhan
nhiing rbi loan chay mau thuong xuyén mai cho ti gan day. Thoi gian ban hiy cua
VWEF truyén vao ciing giam dang ké va xac nhan diéu nay rat cé gia tri. Do ti s6
VWF:pp/VWF:Ag c6 thé rét hitu ich.

GIOI THIEU

Chat tc ché 1a nhitng khang thé ma trong hoat dong dong mau, dich né chéng lai thuong

la:
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1. Nhitng yéu té dong mau dic hiéu (nhu FVIII)
2. Phospholipid nhu LA (that ra hau hét LA chéng lai truc tiép phtc hop protein-
phospholipid)
Mét chat tic ché thuong dugc nghi ngd tir tién sir hodc xét nghiém déng méau kéo dai khong
hiéu chinh lai dwoc véi mix test (50:50). Nhitng chat ic ché phé bién nhat 1a chéng lai
phospholipid — LA.

Nhiing chit wrc ché hoic khang dong luu hanh chdng lai cac yéu té dong méau co thé hoic
phu thugc thoi gian (nhu chat wc ché FVI11) hodc phan ¢ng ngay lap tic (nhu chét tc ché
FIX).

II.  NGUYEN LY VA PHUONG PHAP

1. XET NGHIEM SANG LQC DUA VAO APTT
Sang loc chit wrc ché dwa vao APTT va lién quan dén viéc do APTT ctiia mau huyét tuong
trude va sau khi né duoc 1 37 do C. 3 dng duoc chuan bi nhu bang bén dudi. Céc dng nay
dugc i ¢ 37 do C trong 120 phut va sau d6 dit trong nude da dé lam nging phan ng. Ong
thir 4 duoc chuan bi tir mot thé tich bang nhau cua dng 1 va dng 2, APTT dugc thuc hién ¢
ca 4 ong.

Huyét twong binh thuong |Huyét trong test Huyét twong tron (1:1)

U 37 @6 C trong 120 phat |U 37 d C trong 120 | U 37 do C trong 120
phut phat

bit mau vao nudc da Pat mau vao nude da | Pat mau vao nude da

Chuan bi mét phan thé tich bang nhau cia huyét twong thuong +
huyét tuong test chua 1 (6ng 4)
Po APTT 6 6ng 1, 2, 3 va 4.

Giai thich két qua ctia cac APTT thu duoc tir 4 ng nhu sau:

APTT

BT BT BT BT
BT Tang=T T T
BT BT T T
BT BT T BT

BT Suy giam yéu to | Chat uc ché Chat uc ché
hoat dong tac phu thudc thoi
thi gian
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Nén nhé rang, mot xét nghiém sang loc thi can nhay chir khdng can dic hiéu. Vi vay né c6
thé xac dinh chat ¢ ché cua tat ca yéu té nhung né rat khong dic hiéu, tuy nhién khi test
sang loc duong tinh, ban c6 thé diéu tra chi tiét hon bang xét nghiém Bethesda.

2. XET NGHIEM PINH LUQNG: XET NGHIEM BETHESDA
Xét nghiém Bethesda duoc ding mot cach rong rai dé dinh lwong ndng d6 cua chét e ché
FVIIL.

1 don vi Bethesda (Bu) duoc dinh nghia 1a s6 lugng mét chat tc ché can dé trung hoa 50%
1 don vi FVIII:C trong huyét trong binh thudng sau 120 phit u ¢ 37 do C. Chit tc ché
FVIII 1a phu thudc thoi gian trong khi nhitng loai khac la phan tng tac thi (nhu FIX) va vi
vy khong doi hoi mot budc u. Tuy nhién, nhitng nguyén 1y co ban 1a gibng nhau.

Vi chat e ché FVIII 14 phu thudc thoi gian, néu FVIII ngoai sinh dugc thém vao huyét
tuong va hdn hop dugc o, FVIII sé b trung hoa tang dan. Néu sb lugng FVIII dugc thém
vao va thoi gian u duoc chuan hoéa thi do manh hoic nong d6 caa chat ac ché cé thé do
dugc theo don vi 12 bao nhiéu FVIII thém vao bi pha haty. Xét nghiém nay cé thé duoc thyuc
hién bang céach si dung ca FVIII nguon goc tir nguoi 1an tir lon (FVIII cua lon hién khéng
c6 san, san pham téi t6 hop cua nd dang dugc phat trién).

Hiéu chinh Nijmegen cua xét nghiém chat wc ché FVIII lién quan dén viéc dém huyét
tuong binh thuong véi 0.1M imidazole tai pH 7.4 va sir dung huyét twong da loai bo FVIII
bang phuong phap mién dich, dé tao thanh hdn hop ching. O hiéu gia chat wc ché thap (<1
Bu), xét nghiém Bethesda ¢ dién cd thé cho ra dwong tinh gia trong khi d6 hiéu chinh
Nijmegen s& dua ra muc uc ché 1 0.

Xét nghiém Bethesda:

1. Pon vi Bethesda (Bu) duoc dinh nghia 1a lugng chat tc ché trong mau huyét tuong
c6 thé trung hoa 50% 1 don vi FVIII:C trong huyét twong binh thuong sau khi 1 2h
03746 C.

2. Phalodng gip d6i huyét twong bénh nhén (thudng tir %-1/1024) trong chat dém
Imidazole dwoc U vai mot lwong thé tich bang nhau véi “huyét twong binh thuong
pool” tai 37 d¢ C.

3. Huyét tuong binh thudng pool s& chira xap xi 100Ul/dl FVIII.

4. Mot miu chitng bao gom 1 thé tich bang nhau huyét tuong binh thudng tron voéi
dung dich dém (hoc trong hiéu chinh Nijmegen s& la huyét twong thiéu FVIII)
duoc thuc hién dé dai dién gia tri 100%. HAn hop nay that sy ¢6 gia tri nong do
FVIII ban dau la 50% do pha tron nhung diéu nay khdng quan trong vi cling nguon
va thé tich duoc thém vao dé u tat ca hdn hop.

5. Vao cudi thoi ky @, ndng do FVIII con lai duoc do bang phuong phéap dyua vao
APTT mét giai doan, véi mau chimg duoc Iy chuan 100%.

6. Nong do chat e ché duoc tinh tir d6 thi hoat tinh FVIII con lai so véi don vi chét
trc ché. Do pha lodng cua huyét twong test ma tai d6 nong do FVIII tdn du gan 50%
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nhét, nhung trong gi¢i han 30-60% duoc chon dé tinh chat uc ché. Ciing c6 thé tinh
nong do chét tc ché & mbi do pha lodng, sau d6 14y trung binh. Bat cir mac FVIII
con lai ndo <25% hoic >75% déu khong nén dung dé tinh muic chat wc ché.

7. Néu muc hoat tinh FVI11 con lai trong khoang 80-100% thi mau khong chua chét
trc ché.

8. Suy ra ndng do chit wrc ché tir biéu dd va nhan véi do pha loang dé c6 ndng do cudi
cuing. Mot huyét trong chimg dwong tinh véi ndng do chét Gc ché da biét nén cé
san.

9. Nén nhé rang, khi biéu di&n mic hoat tinh FVII1 con lai so véi ndng @6 BU trén dd
thi thi truc Y 1a thang do Log va truc X 1a thang tuyén tinh. Mic hoat tinh FVIII
con lai dugc V& trén tryc Y va nong do BU duogc vé trén truc X,

Trong bang va d6 thi bén dudi, 4 mau huyét tuong véi nhitng do pha loang khac nhau da
dugc xét nghiém va nong d6 Bu duoc tinh toan.

Mau Do pha Hoat Bu x b Nong

huyét lodng tinh pha do Bu

tuong FVIII loédng

con lai

1 1:10 50% 1x10 10

2 1:20 30% 1.75x 35
20

3 1:40 60% 0.75 x 30
40

4 1:100 36% 15x 150
100
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Residual FVIII [%)]

100%\v v T v T
o EEEN e ARANNARARARNARRNRANARRRNAARRRANANARRARARRAAN

60% 6 NERNRRARRRAR Plasma 3

50% St i Plasma 1

30% 3 - Plasma 2

25%

0.25 0.5 0.75 1.0 1.25 1.5 175 2.0
Bethesda Units [Bu] per mL

I1l.  PHAN TiCH KET QUA
Xem & trén.

IV. NHUNG CHAT UC CHE YEU TO VIlI
Nhitng chat &c ché FVIII vé phuong dién cb dién, duoc chia thanh 2 type | hoic 11 dya vao
dong hoc caa chét ac ché. Chat wc ché type I co dong hoc e ché theo dang tuyén tinh, va
phu thudc vao ca thoi gian va nong do (c6 méi quan hé tuyén tinh gita logarithm FVIII:C
con lai va ndng d6 khang thé). Di khang thé hinh thanh tir nhitng bénh nhan haemophilia
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thé nang trong dap wng voi diéu tri, cho thdy dong hoc Kiéu type I dién hinh va &c ché hoan
toan hoat tinh FVIII.

Nguoc lai, chat &c ché type 11 cho thdy md hinh dong hoc phirc tap hon va thuong thiy
trong tu khang thé hinh thanh & haemophilia A méc phai. Chét &c ché type 11 khong thé
nao bat hoat hoan toan hoat tinh FVIII di ¢ ndng do tdi da (chwa pha lodng). Diéu nay giai
thich tai sao mot s6 bénh nhan véi mot s6 lwong nho chét G ché FVIII (haemophilia A
méc phai) cd thé xac dinh duoc.

o Ives noo

Type| | DPon gian — Hoan toan Di khéang thé xuat phat tir nguoi
First haemophilia duoc diéu tri vai san
Order pham FVI111 va san sinh khang thé

chéng lai protein ngoai lai.

Type Il | Phuac tap — Khdng hoan toan Tu khang thé - gap trong
Second haemophilia A mac phai
Order

D) thi sau tom tat su khac biét giira chat tc ché type | va type II:

100 1

10 1

Residual FVIII Activity [1U/dI]

Type Il Inhibitor

Type | Inhibitor

1

Incubation Time [Hours]

.10 T

Trong nhimg truong hop haemophilia bién ching xuat hién chat &c ché, hau hét xuat hién &
nguoi thé nang (nhu FVIIL:C<1TU/dl). Tuy nhién, trong truong hop haemophilia A nhe-vira

xuat hién chat tc ché, chat tc ché c6 thé gom 2 loai:
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- Muc FVIII nén giam => c6 sy thay doi kiéu hinh tir haemophilia nhe-vira chuyén
sang nang.
- Muc FVIII nén khdng giam nhung chat tc ché hién dién. Nhiing bénh nhan nhu
vay duy tri kiéu hinh nhe-vira, nhung khi diéu tri v&i ché pham FVIII ngoai sinh thi
FVIII ngoai sinh bi hay nhanh chong.
V.  PE NGHI XET NGHIEM NAO TIEP?
Bang sau cho mot tém tét cac goi y:

Yéu tb

glam

FVIII 1. Néu suy giam FVI11I 1a méi phét hién va khéng du doan trudce thi muc
von Willebrand va FV can duoc kiém tra. Biéu nay khéng can thiét néu
FVIII suy giam trong bdi canh da biét (nhu nguoi da biét Haemophilia
A)

2. C6 mot s6 hiém truong hop bénh nhan suy giam FVIII khong tuong
hop gitta mirc FVIII do bang phwong phap 1 giai doan voi phuong phap
2 giai doan hoac so mau. Muc yéu té cao hon ¢ phuong phap 1 giai
doan, nhung kiéu hinh chay méau pht hop véi xét nghiém FVIII bang
phuong phap 2 giai doan hodc so mau hon.

3. Suy giam FVIII mac phai: mot ngudi khoe manh c6 thé sinh tu khang
thé chéng lai FVII dan dén Haemophilia A mac phai. Nhiing ty khang
thé nhu vay ciing c6 thé thay & nhitng bénh nhan véi réi loan mién dich
nhu viém khép dang thap.

4. Ban ciing thay FVIII giam trong bénh von Willebrand mac phai

5. FVIII 1a mot protein pha cap va co thé cao & nhitng ngudi chiu stress
vi bat ky ly do gi, bao géom ca mang thai.

6. Nong do FVIII l1a thanh phan quyét dinh chinh cia APTT va muc
thap s& gay kéo dai, nguoc lai mac cao sé& rit ngan APTT.

7. O phu nit ¢6 FVIII hodc FIX thap ma khong c6 tién cin gia dinh,
karyotype nén duoc Kiém tra (nhu xem xét hoi chang Turner)

FIX FIX thap trong haemophilia B
Chat trc ché FIX mic phai (tu khang thé) hiém gap
FX Néu suy giam FX nghi ngd nhung xét nghiém dya vao APTT khong cho

ra két qua nhu mong doi thi mot ki thuat khac can duoc sir dung (dua
vao PT, so mau, mién dich) vi nhirng dot bién gay nén suy giam chi c6
thé xac dinh bai nhitng k§ thuat nhét dinh.

Chat trc ché FX hiém gap nhung mirc thip FX c6 thé gap & mot s6 bénh
nhan amyloidosis.

FXI Suy giam FXI 12 hiém nhung cao hon dang ké & ngudi goc Do thai.
Chung toc nay c6 dot bién gene FlI chiém sé luong nhiéu.
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Suy giam Xem xét:
bat ky yéu | 1.Sang loc gia dinh
t6 nao 2. Phan tich d6t bién
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Bai 6. XET NGHIEM YEU TO VON WILLEBRAND
PHAN 1: GIOI THIEU

1. Tré so sinh c6 mirc VWF ting lic sinh va dat muc binh thuong ldc 6 thang tudi

2. VWEF tang theo d tudi vai ty 1& khoang 101U/dl mdi thap ky.

3. VWEF thay ddi theo nhém mau — nhém méu O ¢ mic thap hon cac nhom khéc.
Diéu nay quan trong trong chan VWD khi miac VWF nam & gidi han dudi va bénh
nhan c6 nhdm méau O.

4. Tién st chay méu la co ban dé chan doan VWD — sir dung thang diém chay méu
quy ude duoc khuyén céo.

5. Nh¢ rang Ristocetin gay két dinh hon 14 gdy ngung tap tiéu cau. Su ngung tap phu
thudc vao viéc gan fibrinogen vao phuc hop Gplib/lila.

6. VWD type 1C (Type 1 Vicenza) la mot dudi nhom ciia VWD do dot bién gay rit
ngan thoi gian ban hity cia phan tar VWF.

7. VWD type 2A nay duoc chia Iam 2 nhém nho: 2A1 do bét thuong tong hop VWD
va 2A2 do tang ly giai protein boi ADAMTS13.

l. GIOI THIEU
VWEF [a mét glycoprotein kich thuéc I1én téi 20 x 10° Da. Né duoc tong hop bai:

1. Té bao noi mac mach méu, noi né duge luu giit trong thé Weibel-Palade truéc khi
duoc bai xuat
2. MAu tiéu cau cua tay xwong va nd ciing hién dién ¢ tiéu cau.
VWF ban dau dugc tong hop nhu mot chudi multimer rat 16n, sau d6 duoc thodi giang boi
ADAMTS13. Mot su suy giam ADAMTS13 dan dén tich tu multimer trong luong phan tu
cao va gay ra dac diém 1am sang, can 1am sang cua bénh ly xuat huyét giam tiéu cau huyét
khdi (TTP). Xét nghiém yéu to6 ADAMTS13 ciing dugc viét & bai riéng.

VWEF ¢6 2 vai tro co ban:

1. La mot chat mang cua FVIIL, dam bao n6 khéng bi thodi giang trong huyét twong

2. La moét protein két dinh lién quan dén su tuwong tac gitra tiéu cau va thanh mach
Gene ma héa VWF dai 172kb, gom 52 exon, & NST s6 12 (12p13.3), ma hda mét protein
c6 2813 amino acid(aa) bao gom 3 phan: mot peptide tin hiéu (signal peptide) 22 aa, mot
prepropeptide 741 aa (tir 23-763), mot protein tredng thanh 2050 aa (tir 764-2800). Protein
trudng thanh chia ra mot loat cac domain chira nhitng ving chiic nang khac nhau. VWF
truong thanh trong huyét trong co thai gian ban hay khoang 12 gio. (9-15 gio)
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C6 mét gia gene (pseudogene) caa mot phan yéu té von Willebrand chua dugc xir Iy nam &

NST 22.
ADAMTS13 Cleavage Site
Tyr1505-Met1506
28 |
ﬂ 2M 2A
2N N 2A 2M
Signal S — = B2 =
peptide D1 D2 D’ Al A2 A3 D4 BI B3 C1 C2 CK
I I - =
) FVIII Gplb Collagen binding Gplib/llla
Propreptide Heparin binding sites ~ Heparin site
[VWFpp] Collagen binding sites
Exons 2 3-10 117 18-20 20-28 28 28 28-32 33-34 35-39 40-42  42-44 45-48 52
II.  TOM TAT NHUNG KY HIEU LIEN QUAN PEN YEU TO VON
WILLBRAND
Tén goi So lugc
Von Willebrand Disease Roi loan do bat thuong so lugng hoac chirc nang cua
[VWD] VWF

VVon Willebrand Factor [VWF]

Da gidi thiéu o trén

von Willebrand Factor
Ristocetin Cofactor Activity
[VWF:RCo]

Xét nghiém chirc nang VWF dua vao mirc do huy
dong két dinh tiéu cau sau khi cho thém ristocetin

von Willebrand Collagen
Binding Activity [VWF:CB]

Xét nghiém chirc nang VWF dya vao dinh lugng kha
nang gan cua VWF 1én dia ELISA phu collagen

von Willebrand Factor Antigen
[VWF:Ag]

Xét nghiém mién dich giup dinh luong s6 lugng hon
la hoat tinh cia VWF

von Willebrand Factor
Propeptide [VWFpp]

Prepropeptide cia VWF

FVIII Yéu to dong méau dong vai tro 1a cofactor cho viéc tao
thanh phac hop Xnase (“Tenase™)

FVIII:.C Xét nghiém chirc nang hoat tinh FVI1I

FVIII:Ag Xét nghiém mién dich FVIII

Ristocetin-Induced Platelet
Aggregation [RIPA]

Xét nghiém do kha nang VWF gan vai tiéu cau

VWF gene

Gene ma hoa VWF

F8 gene

Gene ma hoa FVIII

I1l.  CHANPOAN BENH VON WILLEBRAND
VWD duoc phan thanh 3 type tir 1 dén 3.

| Panh gia | Dién giai
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Triéu ching chay
mau

Kho danh gia vi nhitng van dé chay mau nhe dién ra pho bién ¢
nguoi khoe manh. St dung thang diém chay mau chuan héa to ra
hiru ich (xem phan tai liéu tham khao)

Tién sir gia dinh

Xéc nhan sy hién dién cua bat cr tién str gia dinh nao nghi ngo c6
roi loan chay mau

Test ban dau

- Cong thirc méau
-PT

- APTT

- Fibrinogene

- [PFA-100]

Ti s6
VWF:RCo/VWF:Ag

Ti s6 nay gilip chan doan céc type 2A, 2B, 2M va gitp phan biét
véi type 1. Néu <0.7 hudng deén sy cO mat caa roi loan chirc nang
VWEF.

Ti s
VWF:CB/VWF:Ag

Tuong tu nhu ty 6 & trén.

- Type 2A: ti nay thuong thap

- Type 2B: ti nay thuong thap, nhung ¢ thé binh thudng

- Type 2M: VWF:Ag ¢6 thé giam hoic binh thudng, nhung ty nay
<0.7

Ti s6
VWFpp/VWF:Ag

Diéu nay hiru ich trong nghién cttu Type 1 va gilp chia type 1
thanh VWEF c0 thoi gian ban huy binh thuong va VWF ¢6 thoi
gian ban huy ngan (1C, Vicenza)

Test LABO dac hiéu

Nghién ciru gin két C6 gia tri trong chan doan type 2N,

FVIII nhung test nay khong pho bién. Xét
nghiém gene VWF c@ gid tri twong

duong

Phan tich multimer La xét nghiém dinh tinh, phén tich cac
multimer VWF c0 kich thudc khac

nhau.

RIPA liéu thap C6 gia tri trong chan doan type 2B
Cac test LABO ban | VWF:Ag Xét nghiém mién dich, cung cap tong sb
dau c6 thé trong luong VWF, khéng phan &nh chirc ning
VWD VWEF:Act Xét nghiém chirc néng, bang dung
khéang thé don dong gan vao vi tri gan
thu thé Gplb cua VWF
FVIII:C Po hoat tinh d6ng mau cua yéu to VIII

bang phuong phap 1 giai doan

Xét nghiém chat wrc
ché VWF.

Sang loc chat ac ché VWF bang phuong phap xac dinh chat tc
ché c6 dién (tron huyét twong binh thudng va huyét tuong test,
sau d6 do mic VWF) 14 rat kho. Xét nghiém chat wc ché theo
kiéu Bethesda chuan thuong xuyén thét bai trong viéc xac dinh
chat c VWF. Xét nghiém ELISA da duogc gigi thiéu dé tim kiém
chat rc ché VWE, nhung lai mét 1an nira khong phai luén luén
xéc dinh duoc khang thé. Tién sir c6 thé rat quan trong trong
nhiing trudng hop nay, mot tién sir khdng ghi nhan nhiing rdi loan
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chay mau thuong xuyén mai cho toi gan day. Thoi gian ban hay
cia VWF truyén vao cung giam dang ké va x&c nhan diéu nay rat
c6 gia tri. Po ti s6 VWF:pp/VWF:Ag c6 thé rat hitu ich.

Initial Evaluation

Standardised Bleeding Score
Family History
Positive
I Negative
Initial Screening Tests } Rbsent VWihg _’ TpCaD
_} Agglutination with low dose RIPA —} Type 2B VWD
l _} FVIII:C| but normal VWF assays Type 2N VWD
or Haemophilia A
Sv%% for VWD _} VWF:RCo/VWF-Ag ratio >0.7 _} Type 1 VWD
VWE-Act [VWF-RCo, VWF-CB]
Low Dose RIPA
PFA-100 _> VWF: CBAIVWFAg ratio <0.7 Type 2 VWD
Consider VWF;Propeptide Assay [Multimers Normal: 2M VWD
Multimers Absent: 2A VWD]
TAI LIEU THAM KHAO
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Bai 6. XET NGHIEM YEU TO VON WILLEBRAND
PHAN 2: XET NGHIEM MIEN DICH

1. Két qua VWF:Ag nén duoc biéu dién bang 1U/dl hozc IU/ml néu xét nghiém da

duoc chuan hoa theo tiéu chuan quéc té.

. GIOI THIEU
VWF:Ag la xét nghiém mién dich do ndong d6 VWF trong huyét tuong. Chung khong cho
biét hoat tinh cua VWF. Mot s phuong phap dung dé do VWE:Ag bao gdm ELISA va hap
phu mién dich latex [LIA]. Nhiéu LABO hién nay st dung phuong phéap LIA.

Il.  NGUYEN LY VA PHUONG PHAP
1. Mién dich Latex: Phuong phap nay dung cic vi éng latex phu khang thé chéng
VWF nguoi. Trong sy hién dién ciia VWF, cac vi 6ng nay s& ngung két va ti ¢ voi
nong d6 VWF:Ag trong mau.
2. Xét nghiém ELISA
Béanh kep ELISA do VWF:Ag bang cach st dung khéng thé ¢ dinh & trén dia bang cach vi
6ng, dac hiéu cho VWF ngudi. Huyét twong bénh nhan, chat kiém soat va hang loat mau
tham chiéu pha loang dugc thém vao, va VWF trong mau s& gin két véi khang thé. Dia sau
d6 duoc rira dé loai bo cac VWF chua gin. Mot khang thé thir 2 ¢6 gan Horseradish
Peroxidase (HRP). Mt budc rira thir 2 duoc thuc hién va co chat cho HRP duoc thém vao
(Tetramethylbenzidine — TMB) theo sau boi hydrogen peroxidase dé tao mau. Pho hap thy
tai 450nm dugc do va tir duong cong tham chiéu, nong d6 VWF:Ag duoc suy ra. Viéc st
dung mau chiing véi ndng do VWF da biét dé dam bao rang xét nghiém la chinh xéc.

Mot s6 khang thé don dong (gian vao domain gan Gplb cia VWF) c6 thé phan biét giira
type 2A va 2B.

I1l.  PHAN TICH KET QUA
Dién giai xét nghiém VWF:Ag phai duoc 1am trong bbi canh véi cac xét nghiém khac
(FVII:C va hoat tinh VWF), nhdm mau va tién str chay mau. Hon nita, VWF 1a mot
protein pha cip va sé ting trong cac trudng hop viém, mang thai, phau thuat. ..

IV. KHOANG THAM CHIEU
Gia tri tham chiéu cia VWF:Ag la 50-150 1U/dl.

V.  DPE NGHI XET NGHIEM NAO TIEP?
O bénh nhan nghi ngd VWD, can ¢é ging sir dung cac xét nghiém dé phan type caa bénh,
vi n6 anh hudng dén quyét dinh diéu tri.

TAI LIEU THAM KHAO

1. Christophe, O., Rouault, C., Obert, B., Pietu, G., Meyer, D. & Girma, J.P. (1995) A
monoclonal antibody (B724) to von Willebrand factor recognizing an epitope within the
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Bai 6. XET NGHIEM YEU TO VON WILLEBRAND

PHAN 3: XET NGHIEM HOAT TINH VWF DAC HIEU EPITOPE
(VWE:Act)
1. Xét nghiém dac hiéu epitope la xét nghiém ban chirc nang (semi-functional)

2. Xét nghiém nay s& cho ra két qua binh thuong & bénh nhan type 2N
3. Xét nghiém ELISA sir dung khang thé chéng truc tiép epitope gan Gplb cia VWF

bi chi trich vi chirc nang cua cac multimer VWF kich thudc 1on khong dugce do truc

tiép.

l. GIOI THIEU
Test nay st dung khéng thé don dong dic hiéu cho vj tri gan Gplb cua tiéu cau dinh vi trén
domain Al cua phéan tir von Willebrand va doc lap vai ristocetin.

ADAMTS13 Cleavage Site
Tyr1505-Met1506

2A 2B |

e 2M 2A
2N 2N 2A 2M
Signal — — 1 B2 —_—
peptide D1 D2 D' D3 Al |a2 A3 D4 B1 B3 C1 C2 CK
[ | =
Propreptide FVIII Gplb Collagen binding Gpllb/IIIa
Heparin binding sites ~ Heparin site
[VWFpp] P 9

Collagen binding sites

Exons 2 3-10 117 18-20 20-28 28 28 28-32 33-34 35-39 40-42  42-44  45-48 52

Il.  NGUYEN LY VA PHUONG PHAP

1. Xét nghiém ELISA: Trong xét nghiém nay, cac giéng kich thuéc micro da dugc
phu khang thé don dong chdng tryc tiép phan gan Gplb caa VWF. Mau huyét tuong
(tham chiéu, test va chuan) dugc pha lodng va cho vao c4c giéng. Dia dugc u dé
khang thé cb dinh khang nguyén. Nhitng VWF da gan nay, dugc nhan dién boi mot
khang thé anti-human c6 gan HRP. Khang thé anti-human nay dugc dinh lugng
bang phan &ng so mau bang cach thém co chat caia HRP 1a OPD (1,2 ortho-
phenylendiamine dihydrochloride) va do @6 phd hap thu tai 492nm. Pho hap thu ty
I& v&i nong d6 VWF. Puong cong chuan dugc xay dung bang cach vé nhiéu diém
trén d6 thi bac nhat cia VWF:Act va OD, tir d6 ndng do trong mau duoc suy ra.
Test nay doc lap vai ristocetin.

2. Phuong phap ngung két latex tw dong: N6 str dung nhitng phan tir latex dugc phi
khang thé don dong chdng lai domain gan Gplb. Hoat tinh cia VWF dugc xac dinh
bang cach do do duc duoc tao ra do sy ngung két cua phan tir latex nhu 13 hau qua
cua Viéc tuong tac vai receptor Gplb ciia VWF. Test nay doc 1ap, c6 thé ty dong
hoa hoan toan va dugc chay trén mot s may phan tich.
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I1l.  PHAN TICH KET QUA
1. Sirdung ELISA, di voi bénh nhan type 1 hoic 2A thi két qua tuong tu test hoat
tinh VWF:RCo. Trong type 1, thi ELISA twong tu nhu do marc khang nguyén
VWF:Ag. VWF:Act thap hon dang ké so véi VWF:Ag trong type 2A va 2B gilp
phan biét cac dudi nhém. Type 2M thi VWF:Act & mac bién hoac thap. Type 3 thi
VWEF:Act rit thap hodc khong xac dinh dugc.
2. Ngung két latex twong ty nhu ELISA
IV. KHOANG THAM CHIEU
Khoang tham chiéu ctia xét nghiém VWF:Act thuong tir 50-150 1U/dl. Nhé rang VWF la
mot protein pha cip vi vy no ting 1én trong thoi gian stress, mang thai. ...

V.  PE NGHI XET NGHIEM NAO TIEP?
VWF:Act thuong 1a mot phan trong xét nghiém chan doan hoac loai trir bénh ly VWD. N6
cling dugc dung dé theo ddi diéu tri.

TAI LIEU THAM KHAO

1. Chand S, McGraw A, Hutton R, Tuddenham EGD, Goodall AH. A Two-Site
Monoclonal Antibody-Based Immunoassay for von Willebrand Factor-Demonstration that
VWEF Function Resides in a Conformational Epitope. Thrombosis and Haemostasis.
1986;55(3):318-24.

2. Murdock PJ, Woodhams BJ, Matthews KB, Pasi KJ, Goodall AH. von Willebrand
factor activity detected in a monoclonal antibody-based ELISA: an alternative to the
ristocetin cofactor platelet agglutination assay for diagnostic use. Thromb Haemost.
1997;78(4):1272-7.
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Bai 6. XET NGHIEM YEU TO VON WILLEBRAND
PHAN 4: XET NGHIEM KHA NANG GAN FVIII

VWD Type 2N gidng haemophilia A hozc ngudi mang gene. O type 2N, FVIII
giam do giam kha ning gian caa VWF véi FVIII.

Trong hau hét type 2N, dot bién tim thiy & exon 18-20 cua gene VWF, m4 héa vi
tri gan FVIII, mac du dot bién ¢ cac ving khac gan déy ciing duoc béo céo.

2 ddt bién ciing xuét hién mai du kha ning tao ra kiéu hinh & bénh nhan VWD type
2N. Réi loan nay gap ¢ ngudi dong hop tir hoac di hop kép. Véi nhitng ngudi dong
hop tir, bd me ciia ho thudng 1a ngudi mang gene.

Nhé rang trong type 2N, FVIII giam 1a do kha niang gan ciia VWF véi FVIII bat
thuong, con cac chirc ning khac van binh thuong, nén xét nghiém mién dich ciing

nhu chirc ning ctia né déu binh thuong.

GIOI THIEU

VWD type 2N 1a bénh ly di truyén lin do dot bién vi tri gin két cuaa VWF vai FVIIIL, dan
dén giam kha nang gin va van chuyén FVIII trong huyét twong. Hau qua la thoi gian ban
hity cia FVIII giam dang ké vi né khong con duoc bao vé trude sy thoai gidng boi cac
protease trong huyét twong. Bénh nhan VWD type 2N thinh thoang bi chan doan nham vai
Haemophilia A.

Chan doan type 2N can co:

Phan tich pha hé (bénh di truyén lan)
Po dong thoi hoat tinh FVII va VWF (FVIII giam nhung hoat tinh VWF binh
thuong)
Nghién ctu kha ning gan FVIII
Phan tich gene
NGUYEN LY VA PHUONG PHAP

C6 mot s6 phuong phap hién co dé do kha niang gan FVIII véi VWF. Phuong phép ELISA
thuong dugc sir dung:

3.
4.

Mot dia c6 96 6 chuan dugc phu boi khang thé khang VWFE nguoi.

Dia duoc i v6i mau huyét twong (cho phép khang thé khang VWF gin két phuc
hop VWF-FVIII ¢6 dinh 1én dia)

Dia duoc rira, sau d6 0 véi calcium chloride dé loai bo FVIII di gian voi VWF noi
sinh trudc do6 (diéu nay dé dam bao chi c6 VWF gin trén dia)

Nong do chuan FVIII tai to hop dugc thém vao dé gan véi VWE da ¢b dinh ¢ tat ca
mau.
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7. Sau khi rira lai, tiép tuc cho vao dia hodc anti-VWF tho gan peroxidase hoic
antihuman FVI1I gan peroxidase. Sau budc rira cudi cung, co chit
tetramethylbenzidine dihydrochloride dugc thém vao va su tao mau duoc ghi nhan
nhu xét nghiém VWF:Ag chuan.

8. Puong cong chuan duoc tao ra bang cach st dung hang loat huyét tuong binh
thuong pool (thuong >60 nguoi)

9. Tai mbi do pha lodng, gié tri caa yéu td VIII tai to hop duoc biéu dién cing véi
VWEF duoc ¢ dinh. Gia tri VWE:FVIII duoc biéu dién bang phan trim so véi huyét
tuong binh thuong.

I11.  PHAN TIiCH KET QUA

Nhitng ngudi véi VWF binh thuong sé cho thay kha niang gin FVIII binh thudng ¢ budc 4,
trong khi d6 bénh nhan type 2N s& cho thay c6 rao can trong viéc gan két

Normal Plasma

2N Heterozygote

FVIII:C [mU/well]

2N Homozygote

VWF [mU/well]

IV.  DPE NGHI XET NGHIEM NAO TIEP?
Hau hét bénh nhan type 2N bi chan doan nham véi haemophilia A thé nhe. Bat ky bénh
nhan haemophilia A thé nhe nao ciing can sang loc bénh VWD type 2N. Mat tinh hudng
suy giam két hop FV va FVIII ciing nén dugc xem xét & bénh nhan haemophilia A thé nhe.

TAI LIEU THAM KHAO

1. Gaucher C, Jorieux S, Mercier B, Oufkir D, Mazurier C. The "Normandy" variant
of von Willebrand disease: characterization of a point mutation in the von Willebrand
factor gene. Blood. 1991;77(9):1937-41.
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3. Caron C, Mazurier C, Goudemand J. Large experience with a factor VIII binding
assay of plasma von Willebrand factor using commercial reagents. Br J Haematol. 2002
Jun;117(3):716-8.
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Bai 6. XET NGHIEM YEU TO VON WILLEBRAND

PHAN 5: XET NGHIEM HOAT TINH COFACTOR
CUA RISTOCETIN (VWF:RCo)

Ristocetin 1a mot khang sinh, nhung gdy giam tiéu cau nén bj rat khoi thi trudng.
N6 gay giam tiéu cau do két dinh tiéu cau véi nhau, nhung chi xay ra khi ¢6 su hién
dién cua ristocetin. Ristocetin lam ting sy gan VWF vao phtic hop Gplb bing cach
thay d6i luc tinh dién gita Gplb va VWF. Trong vi tuan hoan, luc cit cao (high
shear) dan dén viéc gin VWF véi tiéu cau hon 1a nhd phan tir nhu ristocetin.

Két qua cia VWE:RCo nén duoc biéu dién bang don vi 1U/dI dya vao tiéu chuan
cua WHO

Botrocetin 12 noc doc dugc phan 1ap tir lodi ran Bothrops jararaca, sé 1am thay doi
cau dang cia VWF va ting 4i luc véi Gplb. Xét nghiém Botrocetin trong VWF
cling twong ty nhu ristocetin, tuy nhién c6 mot sé bénh nhan cho thay hoat tinh
100% Vi botrocetin nhung 1a 0% vdi ristocetin. Vi vay chan doan mét sb thé caa
VWD khéng thé loai trir chi dua vao xét nghiém cofactor cua botrocetin binh
thuong.

Két dinh tiéu cau nho ristocetin (RIPA — Ristocetin induced platelet agglutination)
duogc thuc hién trén huyét twong giau tiéu cau cta bénh nhan véi nong do6 thap
ristocetin (khoang 0.5ug/ml). Nong do thap ristocetin nay khong thé gay ra viéc gan
VWF va két dinh tiéu cAu trong mau tir ngudi binh thuong, nhung s& xay ra voi
bénh nhan type 2B hoac nhimg dot bién trong receptor VWF cua tiéu cau (VWD
type tiéu cau hay bénh gia Von Willebrand). Vi vay, né dugc dung dé sang loc type
2B.

. VWF:CB it ¢6 su bién thién giira cAc xét nghiém ciing nhu giita cac LABO nén tot
hon trong viéc phan biét nhitng VWF c6/réi loan chie nang hon 1a VWEF:RCo.

. VWF:RCo la xét nghiém dinh lugng, cho phép xéac dinh s6 lwong VWF bat thuong,
Vi su tuong tac gitra VWF va receptor Gplb trén mang tiéu cau trong sy c6 mit cua
ristocetin phu thuoc vao VWF multimer. Tuy nhién xét nghiém nay khong that su la
xét nghiém “chirc niang”, ma dang hon la xét nghiém kha nang gin cia VWF Vi

Gplb khi c6 mat ristocetin (Ly do la tiéu cau khdng phai cia bénh nhan)
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7. Mot sb da hinh trong gene VWF cho thay anh huong lén xét nghiém VWF:RCo va
diéu nay giai thich su khac biét cua céc ching toc trong dap wng véi lidu quan sat &
xét nghiém VWF:RCo.

l. GIOI THIEU
VWF:RCo do kha ning ciia huyét twong bénh nhan toa ra sy két dinh tiéu cau khi c6 mat
khéng sinh ristocetin. Ti & két dinh tiéu cau nh ristocetin tuong quan véi nong do ciing
nhu hoat tinh chtrc nang cia VWF huyét trong. Ristocetin dugc cho 1a gén véi VWF tai
Glu1239-Pro-Gly Gly1242.

RIPA 1a test tuong ty nhu VWF:RCo nhung & day ristocetin dugc cho truc tiép vao huyét
tuong gidu tiéu cau cua bénh nhan va khong can pha lodng mau huyét tuong.

C6 mot s6 phuong phap dé do VWF:RCo. Trudc day, tiéu cau ria dugc str dung, nhung
nay ngudi ta dung tiéu cau formaldehyde hoic tiéu cau dong lanh.

Il.  PHUONG PHAP
10. Phuong phap két dinh tiéu ciu: Phuong phép nay tuong tu xét nghiém yéu té

Bud

c

1 Tiéu cau rira hodc ¢b dinh duoc tron voi huyét tuong bénh nhan pha lodng (nghéo
tiéu cau)

2 Huyét twong bénh nhan thudng duoc pha lodng gap doi

3 Két dinh dugc cho phép dién ra va do doc (hé s6 goc) duong cong duogc ghi lai.
Mot duong cong chuan dugc thanh lap bang cach sir dung phuong phép tuong tu
nhung thay huyét trong bénh nhan bang mét loat do pha lodng cua huyét trong
binh thuong.

4 Do doc cua dudng cong dugc biéu dién trén do thi log-log tai mdi d pha lodng

va mot duong thang duoc ké. Tir do, hoat tinh cofactor cia ristocetin dwgc suy ra

Normal Plasma

1in1 1in1

VWD Plasma -1 VWD Plasma -2
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Nh6 rang do doc (hé s6 goc) duge xac dinh bang céch V& tiép tuyén cia duong
cong, no cat truc hoanh va truc tung, lay khoang céch trén truc tung chia cho truc
hoanh.

Néu chiing ta tinh do doc (S=Slope) cua mdi do pha lodng huyét tuwong binh
thuong va biéu dién trén d6 thi log-log thi sé dugc mot duong thang. Dya trén
duong nay, muac hoat tinh VWEF:RCo dugc suy ra
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1 2 3 4 5 8| 7 8|90 2 3 4 6 7 8
Dilutions [%] 1/16 (6.25%)  1/8 (12.5%) 1/4 (25%) 1/2 (50%)

Trong mau huyét trong 1, gan nhu khong c6 sy két dinh tiéu cau nén VWF:RCo
<1%

Trong mu huyét twong 2, S=0,65 ta suy ra VWF:RCo khoéng 8.5%.

Cuoi cung, do ta s dung cung do pha lodng véi huyet tuong chiing, nén khong
can phai hiéu chinh theo d pha lodng.

Co the
vay.

thay aggregometer bing doc dia ELISA hoic microtitre nhung nguyén Iy van




100

11. Xét nghiém ELISA danh gi4 kha ning gin truc tiép cia VWF véi Gplb tiéu cau:
trong xét nghiém nay, Gplb c6 thé tir 1 trong 2 ngudn:

a. Manh Gplb tai to hop: dung dia ELISA phu khéng thé khang Gplb, cho
Gplb tai to hop vao, sau cho VWF (huyét twong chirng hoic bénh nhan)
vao, va phat hién VWF bing ky thuat so mau tuong nhu cac xét nghiém
ELISA di dé cap (dung khang thé anti-VWF gan HRP, cho co chit tao mau
OPD, ri s0 mau)

b. Manh protein cd thuat ngit 1a “glycocalicin”, bao gdm phan ngoai bao cua
chudi a trong cau tric Gplb cua tiéu cau, nd cd thé dugc tach khoi tiéu cau
bang viéc st dung mot sb protease, didu tha vi 1a glycocalicin ciing tim thy
trong huyét tuong binh thudng va co thé ly tam dé stir dung trong xét
nghiém. Nguyén ly xét nghi¢m tuong ty nhu & trén.

12. Flow cytometry: trong phuong phap nay, mot hdn hop tiéu cau ¢ dinh formalin
dugc gan nhin fluochrome mau do va xanh, u voi huyét tuong test trong sy hién
dién ristocetin. Mot phan tir VWF multimer c6 nhiéu vi tri gan Gplb tiéu cau. Khi
ca 2 tin hiéu tiéu cau “d6” va “xanh” dugc gan vao 1 phan tir VWF thi hién tuong
vi ngung tap xay ra. Mac do vi ngung tap, phan anh qua hién tuong “duong kép”,
tuong (ng véi hoat tinh VWF:RCo. S& khéng c6 hién twong duong kép néu trong
lwong phan tir VWF multimer qua thap dé gan it nhat 2 tiéu cau.

13. Xét nghiém VWF:RCo dua trén latex: dung hat latex phii khang thé don dong dé
gan chudi Gplba, sau d6 cho ngung két véi VWF trong su hién dién cua ristocetin.
Tién hanh do do duc.

I1l.  PHAN TICH KET QUA

Xét nghiém VWF:RCo c6 sy bién thién 16n trong mdi LABO ciing nhu giita cac LABO, va
né khéng that sy do chirc ning sinh 1y cia VWF. Mac di véi nhitng han ché do, nd van 1a
test dé do hoat tinh VWF pho bién nhét hién nay.

O ngudi binh thuong, két qua VWF:Ag va VWF:RCo 12 gidng nhau.

IV. KHOANG THAM CHIEU
Khoang tham chiéu cia xét nghiém VWF:RCo thuong tir 50-150 1U/dl. Nhé rang VWF la
mot protein pha cap vi vay no ting 1én trong thoi gian stress, mang thai. ...

V.  DPE NGHI XET NGHIEM NAO TIEP?
VWEF:RCo thudng la mét phan trong xét nghiém chan doan hoac loai trir bénh Iy VWD. N6
cling duoc dung dé theo doi diéu tri.
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Bai 6. XET NGHIEM YEU TO VON WILLEBRAND

PHAN 6: XET NGHIEM PRE-PROPEPTIDE (VWFpp)
1. Trong lich stt, VWFpp duoc biét nhu 1a VWF:Agll

2. Trong type 1, dot bién 1am giam kha ning cit cia ADAMTS13, dan dén hién dién
cac multimer kich thudc siéu 1on => tang dao thai, lam giam VWEF.

3. Do VWFpp c6 gia tri trong viéc phan biét lisu VWF giam 1a do giam téng hop hay
tang dao thai. Trong giam tong hop thi ti sé gitra VWFpp va VWF:Ag bang 1, trong
khi tang thai thi ti s6 nay ting lén.

4. Céc ché pham VWF c6 dic khong co bat cir VWFpp nao.

5. Type 1 Vicenza va nhitng bién thé tuong ty voi thai gian ban hiay VWF ngén, duoc
xép vao nhém 1C.

l. GIOI THIEU
VWEF duoc téng hop 1a protein gdm 2813 amino acid véi 22 amino acid lam peptide tin
hiéu, 741 amino acid lam pre-propeptide va mot protein truedng thanh 2050 amino acid
(pro-VWF). Ching trai qua qua trinh dimer hoa trong lugi ndi bao twong thong qua cau ndi
disulphide & dau C tan. Nhimng dimer nay sau d6 dugc chuyén dén bo may Golgi, tai ddy n6
dugc tao céc lién két chéo qua thanh vién cysteine & dau N tan, tao thanh hang loat nhing
multimer, 1am ting trong lugng phan tir. Ciing tai bd méay Golgi, phan pre-propeptide dugc
tach ra khoi manh protein truong thanh.

VWFpp c6 ndng d6 trong huyét twong khoang 1pg/ml va thoi gian ban hay 2-3 gio, trong
khi d6 manh VWF truéng thanh c6 ndng d6 10 pg/ml va thoi gian ban huy 8-12 gio.

ADAMTS13 Cleavage Site
Tyr1505-Met1506

— 2M 2A
2N 2N 2A 2M
Signal — — — B2 —
peptide D1 D2 D’ D3 Al |a2 a3 D4 B1 B3 C1 C2 CK
[ | o =
Propreptide FVIII Gplb Collagen binding Gpllb/llla
Heparin binding sites ~ Heparin site
[VWFpp] P 9

Collagen binding sites

Exons 2 3-10 11-17 18-20 20-28 28 28 28-32 33-34 35-39 40-42  42-44 45-48 52

Mot co ché mai trong Type 1 VWD lién quan dén viée ting dao thai VWD khoi huyét
twrong. Nhitng bénh nhan nay cho thay triéu ching chay méu cb dién caa type 1, xét
nghiém giam VWF:Ag, VWF:RCo, FVIII va di truyén md hinh kiéu troi. Multimer cho
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thiy su hién dién caa nhang siéu phan ti. Sir dung DDAVP cho thay ting dang ké ca mic
VWEF va FVIII nhung chung nhanh chéng bi dao thai khoi huyét trong, nguoc véi type 1
c6 dién, toc do ddo thai cham hon nhiéu.

II.  NGUYEN LY VA PHUONG PHAP
Str dung ELISA véi khang thé va khang khang thé dic hiéu caa VWFpp

I1l.  PHAN TICH KET QUA
O nhirng bénh nhén type 1 do ting dao thai, ti s6 VWFpp/VWF:Ag c¢6 xu hudng ting
(khoang bang 4). Diéu nay goi y VWFpp c6 thoi gian ban hity binh thuong nhung cua
VWEF trudng thanh thi giam, né bi dao thai nhanh chong do dot bién bén trong protein
VWEF truong thanh.

VWFpp:VWF:Ag ratio
N w

Type 1 Vicenza No Mutation

Type 1C ¢6 chtrc ning VWF-tiéu cau binh thuong, mic VWF huyét twong 6-101U/dI va sy
hién dién cua nhirng multimer kich thudc siéu lon.

IV. KHOANG THAM CHIEU
VWFpp c6 su khac biét dang ké gitra nhém mau O va cac nhdm con lai. Gia tri tham khao
tir 55-2191U/dl, ti s6 VWFpp/VWF:Ag c6 ky vong bang 1.

V.  DPE NGHI XET NGHIEM NAO TIEP?
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Nhitng c& nhan bat thuong ty s6 VWFpp/VWE:Ag huéng dén bénh VWD type 1 do ting
dao thai. Str dung DDAVP ciing giup ich chan doan.
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Bai 6. XET NGHIEM YEU TO VON WILLEBRAND
PHAN 7: XET NGHIEM KHA NANG GAN FVIII

VWD Type 2N gidng haemophilia A hozc ngudi mang gene. O type 2N, FVIII
giam do giam kha ning gian caa VWF véi FVIII.

Trong hau hét type 2N, dot bién tim thiy & exon 18-20 cua gene VWF, m4 héa vi
tri gan FVIII, mac du dot bién ¢ cac ving khac gan déy ciing duoc béo céo.

2 ddt bién ciing xuét hién mai du kha ning tao ra kiéu hinh & bénh nhan VWD type
2N. Réi loan nay gap ¢ ngudi dong hop tir hoac di hop kép. Véi nhitng ngudi dong
hop tir, bd me ciia ho thudng 1a ngudi mang gene.

Nhé rang trong type 2N, FVIII giam 1a do kha niang gan ciia VWF véi FVIII bat
thuong, con cac chirc ning khac van binh thuong, nén xét nghiém mién dich ciing

nhu chirc ning ctia né déu binh thuong.

GIOI THIEU

VWD type 2N 1a bénh ly di truyén lin do dot bién vi tri gin két cuaa VWF vai FVIIIL, dan
dén giam kha nang gin va van chuyén FVIII trong huyét twong. Hau qua la thoi gian ban
hity cia FVIII giam dang ké vi né khong con duoc bao vé trude sy thoai gidng boi cac
protease trong huyét twong. Bénh nhan VWD type 2N thinh thoang bi chan doan nham vai
Haemophilia A.

Chan doan type 2N can co:

Phan tich pha hé (bénh di truyén lan)
Po dong thoi hoat tinh FVII va VWF (FVIII giam nhung hoat tinh VWF binh
thuong)
Nghién ctu kha ning gan FVIII
Phan tich gene
NGUYEN LY VA PHUONG PHAP

C6 mot s6 phuong phap hién co dé do kha niang gan FVIII véi VWF. Phuong phép ELISA
thuong dugc sir dung:

14.
15.

16.

17.

Mot dia c6 96 6 chuan dugc phu boi khang thé khang VWFE nguoi.

Dia duoc i v6i mau huyét twong (cho phép khang thé khang VWF gin két phuc
hop VWF-FVIII ¢6 dinh 1én dia)

Dia duoc rira, sau d6 0 véi calcium chloride dé loai bo FVIII di gian voi VWF noi
sinh trudc do6 (diéu nay dé dam bao chi c6 VWF gin trén dia)

Nong do chuan FVIII tai to hop dugc thém vao dé gan véi VWE da ¢b dinh ¢ tat ca
mau.
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18. Sau khi rira lai, tiép tuc cho vao dia hodc anti-VWF tho gan peroxidase hoic
antihuman FVI1I gan peroxidase. Sau budc rira cudi cung, co chit
tetramethylbenzidine dihydrochloride dugc thém vao va su tao mau duoc ghi nhan
nhu xét nghiém VWF:Ag chuan.

19. Puong cong chuan duoc tao ra bang cach sir dung hang loat huyét twong binh
thuong pool (thuong >60 nguoi)

20. Tai mdi do pha lodng, gié tri caa yéu td VIII tai to hop duoc biéu dién cing véi
VWEF duoc ¢ dinh. Gia tri VWE:FVIII duoc biéu dién bang phan trim so véi huyét
tuong binh thuong.

I11.  PHAN TIiCH KET QUA

Nhitng ngudi véi VWF binh thuong sé cho thay kha niang gin FVIII binh thudng ¢ budc 4,
trong khi d6 bénh nhan type 2N s& cho thay c6 rao can trong viéc gan két

Normal Plasma

2N Heterozygote

FVIII:C [mU/well]

2N Homozygote

VWF [mU/well]

IV.  DPE NGHI XET NGHIEM NAO TIEP?
Hau hét bénh nhan type 2N bi chan doan nham véi haemophilia A thé nhe. Bat ky bénh
nhan haemophilia A thé nhe nao ciing can sang loc bénh VWD type 2N. Mat tinh hudng
suy giam két hop FV va FVIII ciing nén dugc xem xét & bénh nhan haemophilia A thé nhe.
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PHAN 3.
BO XET NGHIEM TANG PONG
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Bai 1. XET NGHIEM ANTITHROMBIN

C6 4 loai antithrombin dwgc mé ta [I-1V], viéc thiét ké AT tir I dén IV xuit phat tur
nhitng nghién ctru ban du thyc hién nhimg nim 1950 boi - Seeger, Johnson va
Fell. ATI lién quan dén viéc chi y vao su thu hit thrombin tai fibrin sau khi
thrombin chuyén fibrinogen thanh fibrin. ATII lién quan dén hoat tinh cofactor
trong huyét trong, ciing v6i heparin tac dong 18n méi trong tac thrombin va
fibrinogen. ATIII lién quan dén mot chit trong huyét twong 1am bt hoat thrombin.
ATIV lién quan dén mot antithrombin dugc hoat hda trong va mot thai gian ngan
sau khi dong mau. Chi c6 ATIII va co 1€ ATI 1a c6 y nghia y hoc. ATIII duoc
thuwong mai dudi tén goi AT.

Mot thoi gian u ngan trong xét nghiém cofactor heparin 1am mau nhay véi nhiing
bién doi trong viéc gan heparin trong khi ¢6 mot thoi gian G dai hon 1am xét nghiém
trd nén kém nhay.

Xét nghiém Antithrombin tién trién (Progressive AT Assay) tuong tu xét nghiém
tao mau nhung test nay khong chira bat ky heparin nao. Test doi hoi thoi gian u
nhiéu phat va vi vay, su ¢ ché co chét ¢ thé xay ra khdng chi do antithrombin ma
con do nhitng protease khac hién dién trong huyét twong. Viéc st dung heparin
trong xét nghiém nay lam ting hoat tinh cua antithrombin 1&én hang nghin 1an va lam
test nay chi nhay vai antithrombin.

Bovine FXa dugc dung nhu 1a co chat dé nd luc cai thién su phan biét gitta bat
thudng va binh thuong trong truong hop muc hoat tinh antithrombin gan hoic &
giai han trén binh thuong.

. Dot bién type I, d6t bién tac dong 1én vi tri hoat hoa (RS) va dot bién da hudng (PL)
lien két voi nguy co cao huyét khéi tinh mach hon 1a d6t bién anh huong 1én vi tri
gan cua heparin (HBS)

Cho dén ngay nay, dot bién mat hoan toan antithrombin chwa dugc béo cdo, va co 18
dang nay khong thé séng dugc. Dot bién dong hop tir di duoc bao cao nhung chi
lien két véi khiém khuyét vi tri hin heparin va c6 xu huéng ting dong nhe.

Muc antithrombin giam nhanh trong sepsis va ciing & bénh nhan diéu tri

asparaginase.
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l. GIOI THIEU
Antithrombin (AT) 12 mét chat chéng déng tu nhién déng vai trd quan trong trong
hemostasis thdng qua viéc tc ché céc serine protease gom thrombin (11a), FXa va mot phan
cac yéu tb 1Xa, Xla.
Khiém khuyét di truyén antithrombin lién két véi ting nguy co huyét khdi thuyén tic tinh
mach (VTE) va c6 thé gip ¢ 1-2% bénh nhan VTE so véi 0.02-0.2% & dan sé chung.
Khiém khuyét antithrombin di truyén c6 thé gap & dan s6 chung vai ty 1é trong khoang
0.2/1000 dén 0.5/1000
Antithrombin duoc téng hop cht yéu & gan, luu hanh trong huyét tuong dang chudi don
432 amino acid véi trong luong 58200 Dalton. Mirc binh thudng trong huyét twong 1a 150
pg/ml va thoi gian ban huy la khoang 3 ngay.

Gene ma hoa AT la [SERPINC1] nam trén NST s6 1 va nhiéu loai dot bién da dugc xac
dinh ¢ ngudi suy giam antithrombin va huyét khéi tinh mach.
Xla Vlla-TF
IX IX

Pl Caz*

Vil —>/vulaw'%\
Antithrombin

Ca2* Heparin/
EC-Heparan sulphate

» AT-Xa complex

v—>Va

T Prothrombim Antithrombin

Thrombin » AT-lla complex

Heparin/
r\ EC-Heparan sulphate
Fibrinogen

Fibrin

AT c6 thé duge xéac dinh bang ca phuong phap mién dich (dinh luong) va chirc nang (dinh
tinh), va dua trén co s¢ nhitng xét nghiém nay, suy giam AT duoc phén loai:

Type Giai thich

Type | Bién doi so lugng — Suy giam type | lién két voi sy suy giam dong thoi ca
xét nghiém mién dich va chic ning, xap xi 50% ngudi binh thuong.

Type Il Bién ddi chat luwong — Suy giam type I1 lién két voi suy giam xét nghiém
chtrc ning hon 13 xét nghiém mién dich.

Type II HBS (Heparin Binding Site): Dot bién tac dong Ién vi tri gan hepatin cua
thrombin

Type IT RS (Reactive Site): Dot bién vi tri hoat hoa cua AT

Type 11 PL (Pleiotropic): Dot bién tac dong 1én ca vi tri gan heparin va vj tri hoat héa cua
phan tu.

1. NGUYEN LY VA PHUONG PHAP
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Xét nghiém chtrc nang AT dwa trén nguyén ly wc ché Flla va FXa khi c6 mat heparin. Hoat
tinh chdng Flla va FXa cua AT c6 thé duoc do bang phwong phap cuc mau dong hoic
phuong phap tao mau. Phuong phap tao mau duogc sir dung phé bién hon vi sy tién loi cua
no.

4. Phwong phap tao mau (Chromogenic)
3 xét nghiém AT duwa vao su e ché Flla bd, FXa ngudi, FIla ngudi déu di c6 va sir dung
ciing mot nguyén ly gidng nhau. Huyét twong dugc o véi mot lugng du co chat trong su
hién dién cua heparin. Heparin gin va gay ra sy thay ddi ciu dang cia AT, lam ting hoat
tinh cia AT mot cach dang ké. Mot co chat tao mau dac hiéu vai protease (nhu Flla) duoc
cho vao va luong du cua protease gay ra viéc cat co chat lam thay d6i mau. Pho hap thu
dugc do tai 405nm ty 1é nghich vai nong d6 hoat tinh AT trong huyét twong.

Co chét Nguyén ly

Human lla Huyét trong pha lodng voi nudc mudi trong sy ¢6 mat caa heparin, o
90 gidy véi lugng du human Ila tao thanh phic hop AT-Thrombin-
Heparin. Lugng human Ila du sé cat va giai phong p-nitroanaline
(pNa) tir co chat tao mau. Pho hap thy dugc do tai 405nm ty Ié nghich
véi ndng do hoat tinh AT trong huyét tuong.

Bovine lla Huyét twong duoc pha lodng va o 30 gidy voi dung dich dém chia
bovine ITa du va heparin sulfate. Hoat tinh bovine Ila du duoc do bang
co chat tao mau nhay véi lla. Phd hap thy dugc do tai 405nm ty Ié
nghich v&i nong do hoat tinh AT trong huyét tuong.

Bovine FXa Huyét twong duoc pha lodng va o 90 gidy voi lugng du bovine Xa
trong su c6 mat cua heparin sulfate. FXa du duogc do bai ty 1€ thay
phan co chit tao mau S-2765. pNa giai phong ra dugc do tai 405nm va
ty 1& nghich véi muc hoat tinh AT trong mau.

5. Xét nghiém mién dich

Test Nguyén ly ’ ‘ ’
Xétnghiém | AT:Ag chu yeu duge do bang ELISA. Cac gieng dugc phu voi khang the
ELISA anti-AT da dong. Pha lodng huyét terong bénh nhan, huyét tuong ching

va hdn hop huyét twong binh thudng dé xay dung dudng chuan; cho vao
dia va t & nhiét do phong. Sau mot sé chu ky rira, cho khang thé anti-AT
gan horse radish peroxidase vao. Co cht cua horse radish peroxidase
duoc thém vao va phd hap thu duge do tai 490nm. Dya vao duong cong
tham chiéu dé suy ra mirc AT.

Dién di Trong lich str, AT (va nhiéu protein khac) duoc do bang dién di mién dich
mién dich [EIA], con dugc goi 1a “nhing vién dé cua Laurell”. Hién khdng con
Laurell dung, ban doc quan tdm c6 thé doc thém & phan tai liéu tham khao.
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1. PHAN TICH
C6 mot su khac biét rd rang vé kha nang ctia cac xét nghiém AT trong viéc xac dinh tat ca
c4c bién thé cuia AT. Bovine FVI1la la xét nghiém nhay nhat va véi thoi gian o ngan, xét
nghiém nay cd thé xac dinh duoc tat ca nhiing bién d6i trong AT ké ca thay d6i vi tri gan
heparin. Nguoc lai, human Flla va bovine FXa c6 thé khong xac dinh duoc mot s6 1on cac
bién doi quan trong trong 1am sang. Su khac nhau vé do nhay caa 3 xét nghiém phan &nh
khiém khuyét phan tir bén dudi, su hién dién caa cac chat ac ché serine protease hoic
nhiing bién do6i vé thoi gian u trong xét nghigm.

IV. KHOANG THAM CHIEU
Tré so sinh c6 mac AT thap Idc sinh (30-50% muc ngudi 16n) nhung ching c6 thé ting 1én
gan 60% (twong tng muc ngudi 16n) 1 thang sau sinh.

V.  PE NGHI XET NGHIEM NAO TIEP?
Nhiing nguoi o AT thap, rat quan trong xac dinh liéu do type | hay type 11 va liéu n6 anh
huang 18n vi tri gan heparine (HBS), vi tri hoat héa (RS) hay ca 2 (PL). Biéu nay c6 thé
thuc hién bang viéc giai trinh ty gene [SERPINC1]
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Bai 2. XET NGHIEM PROTEIN C (PC)

7.

Protein C c6 thoi gian ban hay khoang 6 gio.

Mac du warfarin va nhirng antagonist vitamin K (VKA) khéac gay ra mot su suy
giam chirc ning trong protein C nhiing yéu té dong mau phu thudc vitamin K khac,
dang carboxylated va acarboxylated tirng phan cua céc yéu té dong mau cé thoi
gian ban hay trong huyét twong ngan hon mot ntra va vi vay mac mién dich suy
giam.

So do gene protein C nam & 2q13-14 va ma hoa protein 429 amino acid.

Protein C ting theo tudi va thip ltic sinh (ciing nhu tt ca cac yéu té dong mau phu
thugc vitamin K), mot sé nghién ciu chi ra ring mirc PC khong dat duoc gié tri nhu
ngudi 16n méi cho dén 17 tudi.

Khang nguyén PC ciing c6 thé do bang phuong phap Laurell Electroimmunoassay
(“Nhitng vién da”) nhung hiém khi dugc thuc hién ngay nay.

Xét nghiém tao mau PC dic hiéu cho nhing dot bién tac dong lén hoat tinh x(c tac
caa né. Nhitng truong hop xét nghiém hoat tinh tao mau binh thuong nhung xét
nghiém chirc nang dya trén cuc mau dong giam, da dugc bao céo.

PC giam thé tham trong nhiém tring huyét do ndo mé cau.

GIOI THIEU

PC 12 mot serine protease phu thugc vitamin K trong lwong 62kDa va I thanh phan cét 16i
cua h¢ thdng chéng dong tu nhién.

%aw Vila-TF
IX IX

IXa * Factor V protim s
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N6 luu hanh trong tuan hoan duéi dang protein chudi don va duoc chuyén thanh dang hoat
dong bai thrombin (d6i khi duoc goi la APC — Activated Protein C), khi do, n6 cung vai
cofactor cua minh — Protein S, bat hoat FVa va FVIlla. Sy hoat hda PC thanh APC xay ra
turong d6i cham khi chi c6 sy hién dién caa thrombin don doc, nhung téc do sé ting 1én
dang ké khi thrombin duoc gin vao protein xuyén mang Thrombomodulin [Tm].
Thrombin gan véi Tm khéng c6 hoat tinh tién dong nhung hoat tinh chdng déng lai ndi bat
nho con duong PC-PS.

Bén canh hoat tinh chong dong, APC cho thay ca hoat tinh chdng viém va chéng apotosis.
APC ciing gin véi PAI-1 va vi vay ngan can t-PA, tir d6 tang hoat tinh tiéu soi huyét.

APC bi ¢ ché bai PCI — Protein C Inhibitor (trudc ddy con dugc goi 1a PAI-3) — mét thanh
vién cua gia dinh SERPIN (Khai niém SERINE va SEPIN, ban doc tham khao thém)

Suy giam PC la mot rdi loan di truyén troi NST thuong, 1am ting nguy co VTE véi mac do
phu thudc vao déng hop hay di hop.

Suy giam PC dong hop tir 1a hiém gap, hién dién ¢ tré so sinh véi cham xuét huyét c tinh
(mot dang ciia DIC dic trung boi hoai tir va xuat huyét da lan rong), dan dén tir vong nhanh
chéng néu khong diéu trj thay thé PC kip thoi. Nhitng ngudi dot bién thé di hop, Warfarin
tao ra hién twong tu vi n6 1am giam PC trugc (von di PC co thoi gian ban hay ngan) sau do
méi giam cac yéu to dong mau phy thugc vitamin K. Vi vay, mac du vai tro cia warfarin
nhu mot chat chéng dong, né tao ra tinh trang ting dong dic trung boi sy tao thanh huyét
khéi trong cac mach méu nho ¢ da, gay hoat @ da lan rong. Pay 1a mot hién tuong hiém.

Pé khang PC hoat hoa (Activated PC Resistance — APCR) la sy mat kha ning cit FVa va
FVIlla cua PC. Diéu ndy cd thé 1a di truyén hoac mac phai nhung thudng do sy bat thuong
trong dich tac dong cia APC hon 1a ban than PC. Vi du phd bién cua APCR 1a do d6t bién
V Leiden.

Il. NGUYEN LY
PC c6 thé dugc do bai:

1. ELISA: Luu ¥ xét nghiém nay chi cho biét s lugng, khong phai chirc nang.

2. Xét nghiém dua vao thoi gian cuc mau déng theo APTT: thoi gian tao thanh cuc
mau dong sau khi cho chat hoat hda PC vao, tir d6 suy ra luong PC.

3. Phuong phap tao mau: sir dung chat hoat hda PC 1a Protac™, chiét xuat tir noc doc
cua Akistrodon contortrix.

4. Test dya vao su tao thanh thrombin cling dugc str dung

1.  PHUONG PHAP

1. ELISA: Sir dung khang thé don dong hodc da dong chdng lai PC.

2. Xét nghiém PC duya vao cuc mau dong: C6 thé dira vao PT hodc APTT, mic du
APTT dugc dung phd bién. Nhu xét nghiém APTT, & ddy cho thém chat hoat hoa
PC, thoi gian APPT phu thudc vao sé luong FVa, FVIlla => phy thudc vao APC =>
Phu thugc vao PC. Néu muc PC thap thi APTT s& ngan lai.
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3. Phuong phép tao mau: do lwong chit APC théng qua co chit tao mau.

IV. PHANTICHKET QUA

Khong c6 mot xét nghiém PC 1a d6 nhay va dic hiéu 100% cho cac bat thuong.

1. ELISA: Po mic mién dich cua PC véi d6 nhay cao nhung khong phan anh chirc
ning. Phuc hop PC véi chit e ché cua no ¢6 thé duoc nhan ra bai ELISA ma

khong thé véi cac xét nghiém khac.

2. Phuong phap tao mau: xac dinh mirc thép PC véi do nhay cao va xac dinh hau hét
bat thuong chirc ning nhung khong phai tit ca - vi du khiém khuyét gan vao mang
phospholipid do dot bién & domain Gla, vi xét nghiém nay khong phu thudc vao
phospholipid. Tuong tu, xét nghiém nay cting khong phu thuoc vao PS.

3. Xét nghiém chirc nang PC dya vao APTT c¢6 thé nham 13n véi muac PC thap, su
hién dién dot bién V leiden va mot s6 nguyén nhan khac ciia APCR, ting mirc
FVIII, tang lipid mau. Két qua binh thuong gia khi c6 khang déng lupus va bénh
nhan dung DTI, str dung xét nghiém APTT theo ddi.

Nhitng diéu sau nén duoc quan tam khi dién giai két qua

Nguyén nhén lam PC “c6 vé” thap (Lam

Nguyén nhan 1am PC thap that su

Nhing nguyén nhan APCR khéac
Téang lipid mau.

rut ngan APTT)
Dot bien FV Leiden Di truyen: ’
Tang FVIII huyét tuong - Suy giam PC di hop (gap ¢ 0.2% dan so

va 3% bénh nhan VTE) ’
- Suy giam PC dong hop (hiem)

Mac phai: (phd bién hon nhiéu)
- Phan tng pha cap

-DIC

- Bénh gan

- Vitamin K antagonists

- Hong cau hinh liém

V. KHOANG THAM CHIEU

Tré so sinh ¢6 muc PC thap lic sinh khoang 401U/d] ting 1én theo tudi va dat mac 601U/dl
sau day thi. Khoang tham chiéu ¢ nguoi 16n 1a 65-135 1U/dI.

VI.  PE NGHI XET NGHIEM NAO TIEP?
Test dwa vao APTT ¢ thé bj anh huéng bai LA, bénh nhan nén dugc sang loc diéu nay.

PC thuong 12 mot phan trong bo danh gia ting déng. Nhiing test khac gom PS, gene cho
FV Leiden, G2010A cho dot bién prothrombin, mirc homocysteine.
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Bai 3. XET NGHIEM PROTEIN S (PS)

1. Protein S tang theo tudi va thap luc sinh (ciing nhu tit ca cac yéu td dong mau phu
thugc vitamin K).

2. Mot ty 18 I6n truong hop chin doan suy giam PS type II sau d6 di phat hién 1a dot
bién FV Leiden (duong tinh gia)

3. Suy giam PS di truyén 1a mot bénh di truyén troi NST thuong, kiéu gene di hop gap
0 2% bénh nhan VTE.

4. Suy giam PS hiém khi xay ra & nguoi khoe manh.

5. Bénh nhan huyét khi tai dién hoic tién st gia dinh co huyét khdi, ty & suy giam
PS tang 3-6%.

6. Suy giam PS pho bién & nguoi Nhat hon ngudi Caucasians

l. GIOI THIEU
PS 1a mot glycoprotein phu thudc vitamin K va 1a thanh phan cét yéu cua con dudng chdng
dong tu nhién PS-PC.

%taw Vila-TF
IX IX

IXa * Factor V Protiin S
24
& CB T 3 C4b-binding protein
VIl ———— = V|12~ Vlla-TF inactive
A '/a\
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P Xa ip * -.—Protein S
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PS hoat d6ng véi vai tro 1a cofactor cia APC trong viéc bat hoat FVa va FVIIla. PS ciing
boc 16 hoat tinh chdng dong doc 1ap véi PC thdng qua viéc gén truc tiép véi FVa, FXa,
FVIII. Bén canh d6, né con co vai trd ting cudng hoat dong thuc bao cac té bao apoptotic.
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PS c6 2 dang ton tai: tu do va két hop. Dang két hop chiém 65%, tao phirc hop véi C4b-
binding Protein (C4bBP) va la dang bat hoat. Chi dang tu do c6 hoat tinh. Ty 1¢ giira dang
tu do va két hop duoc diéu hoa bai C4bBP. PS duoc tong hop bai gan, té bao noi mac va
mau tiéu cau, co thoi gian ban hay 42 gio.

Suy giam PS 1a mot rdi loan di truyén troi NST thuong, lam ting nguy co VTE véi muac do
phu thudc vao déng hop hay di hop.

Suy giam PS dong hop tir 1a hiém gap, hién dién & tré so sinh v6i cham xuat huyét 4c tinh
(Mot dang cta DIC dic trung boi hoai tir va xuat huyét da lan rong), dan dén tir vong nhanh
chéng néu khong diéu tri thay thé PS kip thoi (thuong ding FFP néu khong c¢6 PS ¢6 dic
san, mac du phtc hop prothrombin ¢ dac — PCC, chua thém 11, VII, IX, X, PS, PC).

C6 3 type suy giam PS di truyén

Type PS ty do PS két hop PS toan phan | PS chuc ning
| G (Giam) G G BT

1 BT BT BT G

i G T (Tang) BT BT

Tuy nhién, ¢ & type | va type 111 chi 1a nhitng kiéu hinh khac nhau cta ciing mot dot bién
gene, cho nén viéc phan loai type I hay 111 c6 thé khong dtng & mot s6 bénh nhén. PS ting
theo tudi ciing 1a mot phan trong nhiing bién ddi kiéu hinh.

Nhiéu trudng hop type II khi danh gi lai da xac dinh 1a dot bién FV Leiden.

1. NGUYEN LY
PC c6 thé dugc do bai:

5. Khang nguyén PS toan phan: ELISA dugc sir dung pho bién, khdng phu thuoc
C4bBP
6. Xeét nghiém PS chic nang: Po PS dang tu do
7. Xét nghiém PS tu do: dau tién phai ding polyethylene glycol (PEG) dé tao két tua
véi phiic hop C4bBP-PS, sau d6 ly tam dé loai bo khoi huyét twong. PS tu do con
lai duge xac dinh. Mot cach khéc 1a sir khang thé don dong chdng truc tiép epitope
trén PS ma khéng bi anh hudng boi C4bBP.
Xét nghiém mién dich c6 thé do ca dang PS ty do va két hop. C6 mébi twong quan tdt giita
khang nguyén PS tu do va hoat tinh chirc ning cta PS, nén nhiéu LABO chon chi do khang
nguyén PS. Tuy nhién mét sb truong hop hiém, xét nghiém murc PS binh thuong nhung
chirc ning hoat tinh bét thuong (type 2).

I1l.  PHUONG PHAP
1. Xét nghiém mién dich

ELISA Céc giéng dugc phu khang thé anti-human
PS. Sau rua, cho vao anti-PS gan HRP. Co
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chat cua HRP duoc thém vao va pho anh
sang duoc ghi nhan. (Pa ban nhiéu nén ¢
day khong ghi).

Xét nghiém ngung két dua trén latex Phan tur latex duoc gan C4bBP va u véi
huyét twong bénh nhan. PS ty do s& gan két
vao latex, sau d6 khang thé don dong
khéng truc tiép PS s& cho vao dé cac latex
ngung két lai voi nhau. Mirc d6 ngung két
ty 1€ voi lugng PS tu do.

2. Xet nghiém chirc nang

Duva vao APTT PPP duoc G véi huyét trong thiéu PS tai 37
d6 C, phospholipid, chat hoat héa tiép x(c,
chat hoat hoa PC lugng du. Sau u (1-4
phut), calcium duoc thém vao dé khoi dong
dong mau. Po APTT dé tir d6 suy ra muc
PS dwa vao duong cong tham chiéu.

Dwa vao PT Tuong tu, nhung theo cach do PT.

IV. PHANTICH KET QUA

1. Suy giam PS type I dong hop tir d& dang chan doan lc sinh khi mic PS gan nhu
khdng hién dién. Tuy nhién, khoang tham chiéu véi tré so sinih rat rong, nén di
véi thé di hop hoac type I1, 111 thi can Iap lai test lic 6 thang dé chan doan.

2. Suy giam type Il rat hiém nhung xét nghiém chirc niang suy giam c6 thé nghi ngo
cao khi céc test khac binh thuong.

3. Xét nghiém chirc nang PS giam c6 thé nham 1an véi APCR nhu dot bién FV Leiden
hoac tang FVIIL

4. DTI va cac chat chdng dong khac ciing twong tac téi két qua.

5. Muc PS thap ¢ phu nir mang thai va mot sé phu nir diing thudc tranh thai duong
udng

6. Muc PS giam & bénh nhéan suy giam vitamin K hoac dung cdc VKA

7. Mc PS giam & bénh nhan bénh gan, nhung luu ¥ con ¢6 céc vi tri tong hop ngoai
gan.

8. Giam PS di duoc bao cdo co quan hé véi nhiém HIV

9. Cham xuét huyét 4c tinh de doa tinh mang do suy giam PS di truyén d3 dugc bao
céo c6 méi lién hé vai bénh thuy dau (varicella)

10. PS thap trong bénh hong cau hinh liém do su hap thu PS vao céc té bao hong cau
hinh liém nay. Diéu tha vi 1a PS khong giam thém nita trong con hong cau liém
(sickle crisis)
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11. Hoai tir da lién quan dén warfarin da duoc b4o cdo & bénh nhan giam PS mic du co
ché khong rd, vi thoi gian ban hity caa PS dai hon so vai céc yéu td dong mau khac
cling nhu PC.

V.  KHOANG THAM CHIEU

Tré so sinh c6 mac PC thap ldc sinh va dat mic ngudi 16n sau 6 thang tudi. Khoang tham
chiéu & nguoi 16n 12 nam > 73 U/dI, nix >63 U/dI.

VI.  PE NGHI XET NGHIEM NAO TIEP?
Trong trudng hop suy giam PS, nhitng nguyén nhan mac phai nén duoc loai trir. V&i chim
xuat huyét ac tinh & tré so sinh, bd me cta dira bé nén duoc sang loc.
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Bai 4. XET NGHIEM PE KHANG PROTEIN C HOAT HOA
(APCr Assays)

Mic di hau hét cac truong hop APCr 1a do dot bién yéu té V Leiden, xét nghiém
dwa vao APTT ¢ dién van hitu ich trong viéc xac dinh nhitng yéu té nguy co doc
lap cho VTE bao gom mang thai, dung thuéc OCP, hién dién LA. APCr hién dién
doc 1ap voi dot bién V Leiden 1a yéu té nguy co cho VTE.

C6 y kién cho rang dot bién gene F8 anh hudng 1én vi tri cat caa APC s& dan dén
APCr. Tuy nhién mdi quan hé nay chua duoc béo céo, goi y rang dot bién nay co 18
hiém xay ra. Dit liéu nghién ctu in vitro tao gene F8 dot bién vi tri cat cua APC cho

thiy khéng lam giam thoi gian cuc dong trong cac xét nghiém APCr.

GIOI THIEU

APCr lan dau duoc bao cao nam 1995 va xap xi 95% truong hop do dot bién yéu té V

Leiden

[FVL] — mot dot bién sai nghia G1691A tai Arginine 506 dan dén su thay thé boi

mot Glutamine [R506Q] va hay bo 1 vi tri ¢t cia APC ddi véi FVa. Diéu nay duoc minh
hoa & so db bén dudi (T — Vi tri cit caa thrombin; APC — Activated Protein C)

A1l A2 B A3 C1 c2
I | { | I | | | |
FXa APC 3k T T:
Arg 348 Arg 506 Arg 709 Arg 1018 Arg 1545
FXa/APC
Arg 1765

NGUYEN LY VA PHUONG PHAP

C6 nhiéu phuong phéap da phat trién dé sang loc APCR

APTT

Test nguyén thay cho sang loc APCr, bang cach do APTT cua huyét
turong bénh nhan trong 2 tinh hudng: cé va khong viéc cho thém APC
ngoai sinh. Trong mau huyét trong khong c6 APCr, viéc thém APC s&
lam bat hoat FVa va FVIlla din dén lam kéo dai APTT.Nguoc lai, &
mau cd APCr thi sy kéo dai APTT khong dang ké.

Mot ty sb6 duoc suy ra: [APTT+APC]/[APTT-APC]

Mot gia dinh cua test nay la doi hoi APTT bénh nhan phai binh thuong
va vi vay khdng thé sir dung trong truong hop kéo dai APTT nhu dang
dung VKA hoac co LA...
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Nhig nguoi khong c6 FVL thuong co ty s6 >2, nhung ngudi ¢o di
hop FVL thuong c0 ty s6 <2, tuy nhién c6 mot khoang chong lap gitra
nguoi binh thuong va nguoi di hop.

APTT hiéu
chinh bang
cach pha loang
Vi huyét
tuong thiéu FV

Phuong phap nay 1a hiéu chinh t phuong phép gdC & trén, nhung pha
lodng 1 phan huyét tuong bénh nhan véi 4 phan huyét trong thiéu FV,
trude khi cho APC va calcium vao. Viéc pha lodng nay sé lam giam tac
dong cua cac yéu té khac anh huong 1én APTT nhu muc FVIII cao,
nhu thé test s& dic hiéu hon cho d6t bién FV. Tuy nhién, néu cé LA,
thi APTT s& kéo dai va dan tai ty 1é duong tinh gia cao khi ding n6 dé
sang loc FVL.

Rat quan trong can nhd la test nay thiét ké chi dac hiéu cho FV, trong
khi d6 test gbc thi do APCr tir bat ctr nguyén nhan nao.

Trong mot s6 trudng hop ¢d bd sung thém polybrene dé 1am cho nd
khéng nhay véi UFH va LMWH.

Pefakit APC-R
FVL Screen

N cling dua vao thoi gian tao cuc mau dong va khac véi nhirng test
APCr khéc, né sir dung chat hoat hoa FV dic hiéu phan Iap tir noc doc
ran RVV

Test nay ciing sir dung huyét trong pha loang 1:4 vai huyét tuong
thiéu yéu t6 V, va ciing dung 2 mAu, ¢ hoic khdng c thém APC.
Pong mau duoc khoi dong bang viéc thém chat hoat hoa prothrombin
phu thugc FV phan 1ap tir loai noc doc ran khac (Notechis scutatus
scutatus) trong sy ving mat calcium. Thoi gian tao cuc méau déng duoc
ghi lai va ti s6 duoc tinh: Clotting Time(CT) + APC/Clotting Time —
APC

Néu FVa bi loai bo trong budc u thi téc do hoat hda prothrombin tir
Noscarin phu thuéc FV sé cham, va vi vay CT s€ kéo dai.

Thudc thir trong test nay cling dugc bo sung thém polybrene dé 1am nd
khong nhay véi UFH va LMWH

Tao mau

Dua vao kha nang APC lam han ché su tao thanh FXa thong qua bat
hoat FVIlla. Ty so gitra hoat tinh FXa trong mau c6 APC véi mau
khong c6, phan anh dap tng cua hé thong déong mau voi APC

Xét nghiém
RVV

Duya vao dRVVT. dRVVT kéo dai khi huyét twong duoc o véi chat
hoat héa PC dugc phan 1ap tir noc doc ran Agkistrodon contortrix
contortrix. Két qua duoc biéu thi & dang ty sb gitta DRVVT c6 va
khobng cd noc doc.

I1l.  PHAN TICH KET QUA
Viéc dién giai két qua phu thudc rat nhiéu vao do dic hiéu cua test. Nhiing yéu té anh
huong 1én test nhu chéng dong, LA, tang FVIIL. ..

IV. KHOANG THAM CHIEU
Rét phu thudc vao do dic hiéu cua test. Xem & phan binh luan

V.  DPE NGHI XET NGHIEM NAO TIEP?
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Nhitng ngudi véi ty s6 APC thap thudng dwa dén sang loc gene F5 cho dot bién FVL. Tuy
nhién, mot diéu can nhé 1a mac du hau hét cac truong hop APCr 1a do dot bién yéu té V
Leiden, xét nghiém dya vao APTT c6 dién van hitu ich trong viéc xac dinh nhiing yéu t6
nguy co doc 1ap cho VTE bao gom mang thai, dung thuéc OCP, hién dién LA. APCr hién
dién doc lap véi dot bién V Leiden 1a yéu t6 nguy co cho VTE.

Mot sé dot bién gene F5 lién két véi APCr nhung khong phai 12 FVL ciing da dugc bao
cao.
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Bai 5. HOMOCYSTEINE (Hcy)

1. Thu thap miu méu la budc ti quan trong trong viéc do Homocysteine huyét
trong. Mot bira an nhe ¢0 1€ it tac dong 1én mirc homocystein, nhung mot bira an
giau protein s& dan dén ting homocystein dén 15-20% va dat cuc dai 6-8h sau an.

2. Homocysteine duoc tao ra tir hdng cau, bach cau va tiép tuc duoc tao ra sau khi lay
mau. Mirc Hey tang véi tée d6 10-15%/gio. Néu viéc xir Iy mau khéng lam ngay
duoc, thi dat mau trong nudc da sé lam giam anh huong cua hién tuong nay.

3. Sau khi ly tam tach huyét twong, Hey c6 thé on dinh trong nhiéu nam khi dong ¢ -
20 do C.

4. Trong mau toan phan va trong huyét twong, ludn cé sy tai phan phdi cac dang Hey
va trong vong 1 gio sau thu thap tai nhiét d6 phong sau khi rd dong, phan 1é6n Hey &
dang két hop vai protein.

5. Dé udce tinh chinh x4c lwgng Hey tu do, can khir hién twong protein héa ngay 1ap
turc trudc khi xir ly mau.

6. Mot ché do an han ché va qué trinh xa ly mau can than s& khdng anh hudng dén
chan doan Hey niéu ¢6 dién, nhung né sé tré nén quan trong khi danh gia nguy co
mach mau.

7. Mot su tang Hey 4-5umol/l s€ lam tang 40-50% bénh mach mau.

8. CO su giam dang ké Hcy trong dot bién C677T MTHFR nhu 1a mot yéu t6 nguy co
cua VTE. BCSH Guidline khdng khuyén céo sang loc diéu nay & bénh nhan VTE.

l. GIOI THIEU
Hcy la mot amino acid chira nhdm sulfur xuat phat tir Methionine, mot amino acid thiét yéu
tim thdy phé bién trong cac protein c6 ngudn gbc dong vat, Hey c6 ngudn duy nhét ¢
ngudi. Hey duoc chuyén héa hoic bai remethylation hozc transsulphuration.

- Con dudng Remethylation: trong con duong nay, Hey can mot nhém methyl duoc
lay tir hodc do su chuyén ddi 5-methyltetrahydrofolate thanh tetrahydrofolate hoic
tir betaine thanh N,N-dimethylglycine. Phan tng truéc phu thuoc B12, xay ra o tat
ca cac mo va doi hoi enzyme methionine synthase (MS). Phan tng sau chiém phan
phu, doc lap B12 xay ra chii yéu & gan va can enzyme khéc betaine homocysteine
methyltransferase. Hey néu khong dugc methylated thi s& dwoc chuyén hda theo
con duong tha 2 con goi la transsulphuration.

- Con duong transsulphuration: trong con duong nay, Hcy s€ ngung tu vai serine tao
thanh cystathione, mot phan tng khdng thé dao nguoc dugc xdc tac boi enzyme



129

cystathionine-f-synthase (CBS) va n6é doi hoi pyridoxal-5'-phosphate (vitamin B6)
nhu mot cofactor. Cystathionine dwoc chuyén hoa tiép thanh cysteine va a-
ketobutyrate boi gamma-cystathionase. Methionine duoc chuyén thanh
homocysteine thong qua S-adenosylmethionine (SAM), SAM hoat dong nhu mot
ngudi cho methyl trong mét sé 16n cac phan tng sinh hoc nhu qua trinh tong hop
purine va pyrimidine. S-adenosylhomocysteine (SAH) la két qua cua sy khir methyl
tir SAM, sau d6 dugc tha phan thanh Hey va adenosine, bat ¢au mot chu trinh méi.
Protein

Y
_—= Methionine ——

~

__Tetrahydro-<__ / \
~~  folate (THF) "\\ / \l
/ \ / S-adenosyl-
v" ',' methionine
5,10 || B12 i\CH’
methylene THF [\ MS 3
| fii S-adenosyl-
\ MTHFR / \ homocysteine
\\ ’,/ "-\ |
- _ A
et THE b / ™ Adenosine

. ; &
—Homocysteine -—

Folic Acid B6 | _geri
cs b Serine

Cystathione
\J

Cysteine
Y
Sulphate
Hcy ton tai trong huyét twong ¢ nhiéu dang
Dang
Ty do Phan tu thiol (sulphydryl) tu do. Hey tu do nhanh chong bi oxy
hoa tai pH sinh ly va chi hién dién lugng nho trong huyét tuong.

Hcy Hcy cé thé lién hop véi cac phan tar Hey khac bang cau noi

disulphide dé tao thanh dang homocystein.

Két hop vai protein | Phan I6n Hey ¢ dang két hop vai céc protein khéc qua cau noi
khac disulphide voi cac phan tur cysteine. Tong luong du do va ket hop
tao ra lugng hcy toan phan (tHcy).

II.  NGUYEN LY VA PHUONG PHAP

1. Test Cyanide-nitroprussic acid: it khi dugc thuc hién ngay nay. Trudc day nguoi ta
dung phan @ng homocysteine disulphide hién dién trong nuéc tiéu véi dung dich
cyanide-nitroprussic acid tao thanh ferric thiocyanate — mét phicc hgp co-kim co6
mau hdng tim.
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2. Mot s6 phuong phap do Hey xin phép khong viét chi tiét. Ban doc quan tdm cd thé
doc thém.

PHAN TICH KET QUA

Homocysteine niéu thuong 1a két qua caa bénh ly di truyén lin do khiém khuyét enzyme
CPS hoic MS lién quan dén con duong transsulphuration va remethylation. tHey huyét
trong & nhirng bénh nhan nay thuong >50umol/L, vao khoang 200-400pumol/L lién két voi
ting methionine huyét twong. Nhitng nguoi bi anh hudéng thuong c6 bat thuong cham phét
trién tdm than, di dang xuong va nguy co cao bénh ly mach méu. Mot sé bénh nhan véi
homocysteine niéu dién hinh do khiém khuyét CBS sé& dap tmg diéu tri vai bd sung
pyridoxine, 1am giam mirc Hey ciing nhu giam nguy co bénh ly mach mau. Dot bién di hop
CBS xay ra & 0.5-1.5% dan s6 chung va c6 thé lién két véi tang nhe Hey.

C6 mot sd yéu té anh huong 1én két qua caa Hey, tham khao thém & bang:

Di truyén

Sinh Iy

Bénh Iy

Thubc

CBS deficiency

MS deficiency
MTHFR deficiency
TL-MTHFR (C677T)

Age: Homocysteine levels increase with age

Sex: Pre- and postmenopausal women have lower tHcy levels than men
Pregnancy: Levels fall

Diet: tHcy levels directly related to methionine intake and inversely related to
folate, B12, B6 and rarely choline, intake.

Alcohol

Vitamin deficiencies

Renal disease: tHcy correlates with increasing creatinine and decreasing GFR
Renal/cardiac transplantation: tHcy levels increased

Severe psoriasis: Levels increased

Leukaemia: Levels increased

Oral contraceptives/Hormone Replacement Therapy: levels reduced
Steroids: Levels increased

Ciclosporin: Levels increased

Anti-folate drugs: Levels increased

Smoking: Levels increased
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IV. KHOANG THAM CHIEU
Gia tri binh thuong <16 pmol/L

V.  PENGHI XET NGHIEM NAO TIEP?
O mot nguoi tang Hey, didu quan trong nhit phai loai trir suy giam folate hoic B12. Nhitng
nguyén nhan khac nén duoc xem xét da tong két & bang trén. Nhé rang, viéc do Hey huyét
twong 14 kho va chiju nhiéu anh huong cua cac yéu td tién phan tich. Mot két qua bét
thudng nén duoc 1am lai dé khang dinh.
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Bai 6. NHUNG KHANG THE KHANG PHOSPHOLIPID (APLs)
PHAN 1: GIOI THIEU

1. R4t quan trong phai nhé rang APLs c6 thé hién dién mot cach yén lang sau khi 6m,
dic biét 1a nhiém tring va khdng nén két luan cho dén khi mot test thir 2 duogc thuc
hién. APLs yén lang hiém khi lién két véi huyét khéi.

2. APS c6 thé xay ra trong bbi canh mot bénh ly khac (APS thi phat), cha yéu 1a rbi
loan tu mién, SLE va xo cung bi (scleroderma).

3. Nhiing ngudi c6 ca LA va hiéu gia khang thé anticardiolipin vira/cao cho thay nguy
co huyét khéi cao hon nhitng nguoi chi co 1 test dwong tinh.

4. Viéc xac dinh LA & bénh nhan ding VKA la khd. Khuyén cao ngung VKA 1-2
tuan va khi INR <1.5 trudc khi sang loc LA. Néu INR 1.5-3 thi mix 1:1 véi huyét
trong binh thudng c6 thé duoc chuan bi trude khi sang loc LA. Tuy nhién viéc dién
giai két qua co thé van kho va mot LA yéu co thé co y nghia 1am sang nhung bi bo
qua do pha lodng. Mot sb test khac nhu thoi gian cuc dong Textarin/Ecarin cd thé
thuc hién mac du khong duoc khuyén céo hién tai boi ISTH SSC cho LA.

5. Anh huong cia LMWH Ién sang loc LA 14 thay d6i. Mot s kit thuong mai cho

sang loc LA c6 chira sin thudc thir trung hoa heparin nhu polybrene.

l. GIOI THIEU
APL phd v& qua trinh dong mau va quan trong vi 2 ly do:

1. Chung c6 thé kéo dai nhitng xét nghiém déng mau phu thudc phospholipid nhur
APTT, cho ra mét an tugng vé mét réi loan chay mau tiém tang NHUNG
2. Invivo ching c6 thé thic day huyét khdi (Hoi chitng khang phospholipid - APS),
va ciing c6 thé sy hién dién caa chiing hoan toan khong c6 triéu chung.
Rat quan trong xac dinh APL vi chiing c6 thé giai thich nhitng dot huyét khi va xay thai
tai dién trong 3 thang dau. Thém vao d6, néu khong dugc nhan ra, APL cd thé kéo dai test
doéng mau va tiép d6 1a xét nghiém yéu té din dén dién dich nham Ian Ia suy giam yéu t6
doéng mau. May man 1a trong truong hop sau, mot sé dau méi dwa vao do thi khdng song
song trong xét nghiém yéu t c6 thé phat hién ra.

Chén doan APS doi hoi su két hop cua it nhat mot test LABO dic hiéu va mét hoic nhiéu
hon cac tri¢u chieng 1am sang:

Tiéu chuén l1am sang
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Huyét khdi mach mau

Mot hoac nhiéu dot huyét khdi dong mach, tinh mach, hoic
mach mau nho & bat ct mé hay co quan nao.

Huyét khdi phai dugc xac dinh bang nhiing tiéu chuan cé gia
tri (hinh anh hoac mé hoc rd rang)

Thai luu

Tiéu chuan LABO
It nhat 2 test dwong
Truc tiép

a. Mot hodc nhiéu nhitng dot thai luu khong giai thich duoc,
binh thuong vé mit hinh thai tai thoi diém <10 tuan.

b. M6t hodc nhiéu nhing lan sinh non binh thudong vé mat
hinh théi truée tudn 34 vi:

- San giat hodc tién san giat nang hoac

- Nhén ra nhirng dic diém banh nhau khong day du.

c. 3 hodc nhiéu hon nhimg dot xdy thai ty dong trudc tuan 10
d4 loai trir cdc bat thudng giai phau/ hormone/ NST.

cho APL cich nhau 12 tuan

* ELISA
- Nguyén ly:
+ 3 dac diém cho viéc xac dinh APL chinh x&c 1a;
v Chéng tryc tiép hoic cardiolipin (aCL) hoic p2-
glycoprotein-1 (anti-p2GPI)
v 1gG v/ hoic IgM
v Hién dién véi chuan do trung binh hoic cao (i.e. >40
GPLU hozc MPLU dbi véi aCL hoic >the 99th
percentile d6i véi hoac aCL hoic anti-p2GPL.
+ Cardiolipin dugc tim thdy gan nhu doc quyén ¢ 6p trong
mang ty thé, noi n6 thyc hién vai trd quan trong trong viéc
diéu hoa nhimng enzyme lién quan dén chuyén héa ning luong
cua ty thé. Thuat ngir “cardiolipin” xuat phat tir sy viéc 12 lan
dau n6 dugc phan lap tir tréai tim cia con bd nhitng nam dau
1940 va tao thanh nén tang cho xét nghiém Wasserman cho
giang mai.
+ B2-glycoprotein I (con dugc biét 1a Apolipoprotein H) 1a
mot protein da chirc nang: gin vao cardiolipid va lam thay doi
cau hinh, twong tac v6i qua trinh ngung tap tiéu cau bang viéc
rc ché bai tiét serotonine va twong tac voi nhiéu buéc khac
trong con duong dong méau. Nhitng khang thé gan B2GPIco
méi lién quan chat ch& vai nhiing bién ching huyét khéi trong
APS.

Gian tiép

Thong qua anh huong 1én xét nghiém dong mau phu thugc
phospholipid.

- Nguyén ly

APL c6 thé anh huong 1én phospholipid dugc sir dung & mot
s6 LABO trong cé4c xét nghiém dong mau (nhu APTT) va lam
kéo dai thoi gian cuc déng. Anh hudng nay c6 thé vuot qua
bang cach cho thém lwong du phospholipid trung hoa APL va
thoi gian in vitro s& ngan lai.
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Viéc chiing minh sy hién dién APL boi nhitng test dong mau
doi hoi:

a. Kéo dai nhirng test dong méau phu thudc phospholipid VA
b. Rt ngan lai khi cho du phospholipid hodc loai bé anh
huong cia APL bang cach nao d6 HOAC

c. So sanh véi test xac dinh doc lap vai phospholipid.

- Nhirng test dugc dung cho muc dich nay la:

a) Dilute Russell Viper venom test (DRVVT)

b) Silica clotting time (SCT)

¢) Kaolin clotting time (KCT)

d) The Textarin/Ecarin time

e) Taipan venom time (TVT)

f) Factor V ratio

Khong c6 mot test nao & trén c6 thé xac dinh dwoc tat ca LA.
Vi vay it nhat 2 test khac nhau nén duoc st dung

So dd dudi day cho thay trinh tu diéu tra mot truong hop nghi ngo LA

Collection of blood samples
[Pre-analytical variables are critical in LA Screening
-> Fresh sample
Avoid testing if on anticoagulants
Double centrifugation
Avoid Freeze-thawing plasma samples as this can lyse platelets releasing Pl
and may neutralise a LA]

/

Screening Tests

[Two tests should be used but with different principles

dRWT

APTT using Pl-sensitive reagents(Low PL concentration/Silica as an activator]

'

Mixing Tests
[Normal plasma 1:1]

Confirmatory Tests
[Increase the dose of Pl used in the screening test
Bilayer or hexagonal-phase Pl should be used to increase the concentration

of PL] +

Report Results
[Results should be reported as the ratio of patient-to-normal plasma.)
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Khi sang loc LA, 2 test dya vao nhitng nguyén 1y khac nhau nén duoc sir dung. Khuyén
cao hién tai cia ISTH SSC khuyén céo sir dung Silica Clotting Time [SCT] va dilute
Russell Viper Venom Time [dRVVT].

Il.  PENGHI XET NGHIEM NAO TIEP?
Dé hoan thanh xét nghiém APL, mau mau bénh nhan can dugc thir 2 1an cach nhau 12 tuan.
Cong thire mau ciing can dwoc kiém tra vi APL c6 thé gay nén ITP. APL ciing c6 thé gay
nén suy giam prothrombin mac phai va & bénh nhan APL vai tién st chay mau, viéc do
muc FII rat co gié tri.
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Bai 6. NHUNG KHANG THE KHANG PHOSPHOLIPID
Phan 2. THOI GIAN NOC PQC RUSSELL’S VIPER PHA LOANG
Dilute Russell's Viper Venom Time [DRVVT]

1. Viéc chuan bi PPP cho DRVVT ciing nhu tt ca céc test LA Ia quan trong. MAu
huyét twong phai dwoc quay gap doi dé loai bo tat ca tiéu cau vi n6 cé thé tro thanh
mot nguon cung cap PL khac trong test. Tuong tw mau khong nén déng lai vi tiéu
cau sau do s& bi dung giai va phong thich PL trong qua trinh rd dong.

2. Khang thé chéng FV hoic suy giam FV s& lam kéo dai DRVVT nhung viéc kéo dai
s& khong dugc diéu chinh khi thém phospholipid & budc hiéu chinh.

3. Heparin s kéo dai DRVVT nhung n6 cling sé€ kéo dai Thrombin Time (TT), trong
khi APL rat hiém khi gay kéo dai TT. Néu TT kéo dai, thuc hién RT s& xac nhan su
hién dién cua heparin.

4. DRVVT khong tin twong dugc khi bénh nhan uéng warfarin. Mot s6 LABO thuc
hién mix 1:1 véi huyét tuong binh thuong dé 1am giam t6i thiéu anh huong.

5. Test hiéu chinh (confirm theo cach goi cia LABO chung ta) trudc day nguoi ta
dung tiéu cau ly giai. Tuy nhién, hau hét LABO hién nay sir dung phospholipid tinh
khiét vi diéu nay sé& chuan hon.

6. Poc thém bai noc doc ran trong dong mau (Snake Venoms in Haemostasis)

l. GIOI THIEU
RVV duoc phan lap tir ran Daboia russelii chita mot chat hoat hda FX khi c6 mat PL,
prothrombin, calcium chuyén fibrinogen thanh fibrin. Nhitng nguai ¢6 LA gan véi PL s&
trc ché hoat dong cua RVV va lam kéo dai CT (Clotting time).

Vi RVV hoat hda tryc tiép FX vi vay test khong bi anh huong bai suy giam yéu té FXII,
XI, IX hodc VIII. DRVVT thudng dugc két hop véi dong tac trung hoa tiéu cau dé chung
minh su dic hiéu véi PL cua khang thé.

Il.  PHUONG PHAP
Huyé tuong binh thuong dugc tron véi PL pha lodng tai 37 d6 C. RVV pha lodng va sau d6
calcium chloride dugc thém vao, CT dugc ghi lai. Test sau d6 duoc 1ap lai véi huyét tuong
bénh nhan va ty sé giira bénh nhan/chimg duogc tinh toan.

| Thudc thir | Giai thich
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PPP

M6t ngudn cia cac yéu td dong mau, dac biét 1a thrombin va
fibrinogen.

RVV pha loéng

No dugc pha loang dé CT cua ’huyét tuong chung vao khoang
30-35 gidy vi day la do nhay t6i uu cho APL.

PL

Cung cip bé mat cho sy tao thanh thrombin.

Calcium

Khaoi dong dong mau

PHAN TICH KET QUA

Néu DRVVT khdng kéo dai thi test hiéu chinh khong duoc chi dinh.

DRVVT

Phéan tich

DRVVT
Ti so DRVVTtest/chiing

Khoang tham chicu: 29-42 giay
Khoang tham chieu: 0.9-1.05

Ty s6 >1.05

Cé thé LA o ’
Loai trir suy giam cac yeu t6 11, V, X, Fibrinogen hogc chat
uc ché khac khéng phai LA

DRVVT kéo dai hi¢u
chinh dugc vai huyét
twong binh thuong.

Suy giam yéu té déng mau

(Mot LA yéu c6 thé bi che gidu & mix 1:1 véi huyét tuong
binh thuong, mot sé LABO khuyén cao mix 1:4 (1 test, 4
NPP) dé thir lai)

DRVVT kéo dai hiéu
chinh lai vai PL

LA

Tinh phan trim hiéu chinh

1. Phan traim hiéu chinh duoc tinh bang cach st dung cong thic sau

Test DRVVT

Percent correction =

Test DRVVT + PL

2. Phan tram hiéu chinh cua ti s6 dwgc tinh bang cong thirc bén dudi. Két qua cudi
cung duoc nhan 100 dé thanh don vi %. Cach tinh nay hién da duoc khuyén céo boi
Hié hoi chuan héa Huyét hoc cia Anh quéc (British Committee for Standardisation
in Haematology [BCSH.])

[Test DRVVT/Control DRVVT] - [Test DRVVT +PL/Control DRVVT +PL]

Xem vi du sau

Test DRVVT /Control DRVVT

Mau CT cua DRVVT (giay) Ty 56
Huyét twong bénh nhan 69.2 1.82
NPP 37.9

Huyét tuong bénh nhan + | 39.5 1.21
PL
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| NPP + PL [ 32,5 |

T dit liéu trén: [1.82 - 1.21/1.82] x 100 = 33.5% hiéu chinh. Nhu vay bénh nhan nay két
luan co LA.

3. Khi nao thi duong tinh? Nhiéu LABO chon mtc hiéu chinh >10% 14 test dwong
tinh.
IV.  DE NGHI XET NGHIEM NAO TIEP?
Khi mot nguoi v6i LA duong tinh, test nén duoc I3p lai 1dc 12 tuan. Nhé rang khong co
test nao co thé phat hién tat ca LA, vi vdy néu van nghi ngd mot bénh nhan ¢ LA thi mot
test khac nén dugc thyc hién nhu SCT. Cudi ciing, nguyén nhan cia LA nén duoc sang loc
nhu ANA, thudc, virus. ..
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Bai 6. NHUNG KHANG THE KHANG PHOSPHOLIPID
Phan 3. KAOLIN CLOTTING TIME [KCT]

Thuat ngir “KCT” dbi khi duge dung dé viét tit cho Kaolin Cephalin Time — mot tén goi
khéc caa APTT. Diéu nay c6 thé din dén nham I4n vi Kaolin Clotting Time 1a mot test
khac, khong cho PL (Cephalin) vao va duoc dung dé sang loc LA.

l. GIOI THIEU
KCT dugc xem nhu test nhay nhat trong viéc xac dinh Chéng dong luu hanh. KCT xac dinh
tat ca cac loai chit e ché, bao gom ca nhirng chat we ché chdng truc tiép FVIIL nhung né
cling nhay vai sy ¢6 mat caa UFH.

Il.  NGUYENLY
KCT duoc thiét ké nhu APTT nhung khong cho thém bat ky PL nao. Test dya vao nhiing
manh mang té bao va lipid huyét trong dé cung cap bé mat PL cho phan tmg déng mau.

I1l.  PHUONG PHAP
Pha lo&ng huyét twong bénh nhan: huyét tuong binh thudng theo ty 18 nhu trong bang.
Kaolin va sau d6 calcium duoc thém vao. Thoi gian KCT dugc do lai. Kaolin 1am van duc
dung dich nén kho xac dinh diém cudi néu do bang quang hoc, thuong doi hoi phai lam tay.
Tuy nhién, gan day nguoi ta da tao ra cac kaolin it gay duc, c6 thé do tu dong duoc.

Normal Plasma Patient Plasma

100% 0%

90% 10%
80% 20%
50% 50%
20% 80%
10% 90%

Khong ¢ bude cho PL vao dé lam test khang dinh ddi voi KCT. Thay vao do, dé loai trir
suy giam yéu t6 gay kéo dai KCT, mot luong 16n huyét trong binh thudng duoc cho vao,
néu rut ngan thi s 1a thiéu hut, néu khong sé& chung to sy hién dién khang dong.

Test tai d6 pha lodng 80:20 duoc dung nhu mét test sang loc. Ty s6 >=1.2 duoc xem nhu
dwong tinh v6i LA mic di khoang tham chiéu nén duoc xay dung theo mdi LABO.

KCT (80% Normal : 20% Test)
KCT (100% Normal)

Chi s6 Rosner: gi4 trj binh thuong 1a <0.15
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[KCT 50:50 Mix Control Plasma+ Test Plasma] - [KCT Control Plasma]
KCT Test Plasma

Phan trim ciia Chang:

a. Ban dau Chang va cs ciing st dung mix 50:50, két qua duong tinh khi >70%, gié tri
bién la 58-70%
[KCT Test Plasma] - [KCT 50:50 Mix Control Plasma + Test Plasma]
[KCT Test Plasma - KCT Normal Plasma]

b. Sau d6 Chang va cs thiy mix 4:1 cho két qua nhay hon; duong tinh khi >50%.
[KCT Test Plasma] - [KCT 4:1 Mix Test Plasma + Control Plasma]

[KCT Test Plasma - KCT Normal Plasma]

IV. PHANTICHKET QUA
KCT sir dung mét lwong nho phospholipid trong huyét trong bénh nhan va vi vay rat nhay
Vi su nhidu cua tiéu cau trong mau (diéu nay lam giam dang ké do nhay cua test, dac biét
sau khi dong va rd dong s& 1am v& mang tiéu cau va phong thich ra mot luong 16n bé mat
cho d6ng mau). Mot KCT <60 gidy cho phép xac dinh sy nhidu cua tiéu cau tir huyét twong
chung, két qua khdng chinh xac.

KCT cua test dugc so véi chiang. Néu ty sb test/chimg >= 1.2 huéng dén mot chat wrc ché
(1.1-1.2 dwoc xem la ranh gigi). Suy giam yéu t6 phan biét vai APL bang cach cho luong
I6n huyét tuong binh thuong vao s& hiéu chinh duoc KCT. Néu CT ¢ nhitng d6 pha lodng
khac nhau duoc biéu dién trén gidy Log-Lin, hang loat duong cong dugc tao ra nhu hinh

dudi

KCT [s)

KCT (s} |

T = : 200

200 1

Type 2

Type 1

~
™~
! T~

150

150

AN

100

50

0
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%

9% Normal Plasma: Test Plasma [i.e. 09 = 100% normal plasma and no test plasma] 9% Normal Plasma: Test Plasma [i.e. 0% = 100% normal plasma and no test plasmal
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KCT[s) 11

I 1 Type3 I

t i
0% 20% 40% 60% 80% 100%

% Normal Plasma: Test Plasma [i.e. 0% = 100% normal plasma and no test plasma] 9% Normal Plasma: Test Plasma [i.e. 0% = 100% normal plasma and no test plasma]

Tom tic cac duong cong KCT

Pudng cong Dién giai

Type 1 Hi¢n dién LA.

KCT tai d6 pha lodng 0% nén >60 gidy, néu khong thi huyét tuong
binh thuong chtra ndng d6 PL quéa cao 1am mat do nhay. Nhé ring
KCT chi sir dung nguon PL trong huyét twong test.

Type 2 LA + Suy giam yéu to
Type 3 LA hién dién nhung khong c6 f2-GPlI
Type 4 Khong cd LA hién dién

V.  PE NGHI XET NGHIEM NAO TIEP?
Khi mot nguoi v6i LA dwong tinh, test nén duoc Iap lai 1dc 12 tuan. Nhé rang khong co
test ndo cd thé phat hién tat ca LA, vi vay néu van nghi ngd mot bénh nhan c6 LA thi mot
test khac nén dugc thyc hién nhu SCT. Cudi ciing, nguyén nhan cua LA nén duoc sang loc
nhu ANA, thude, virus. ..
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Bai 6. NHUNG KHANG THE KHANG PHOSPHOLIPID

Phan 4. SILICA CLOTING TIME [SCT]

l. GIOI THIEU
SCT chinh 1a APTT nhung slica dugc dung thay cho kaolin.

II.  NGUYENLY
Silica dang keo tron voi PPP, calcium dé khai dong déng mau. SCT chira mot luong it PL,
nén no rat nhay véi sang loc LA. Test khang dinh duogc thuc hién tuong tu bang cach cho
luong du PL vao.

Heparin s& tuong tac v4i test nhung mot sb kit thuong mai ¢ chira san chat trung hoa
heparin nhu polybrene

Thubc thir Giai thich

PPP M6t nguon cia cac yéu té dong mau, dac biét 1a thrombin va
fibrinogen.

Silica dang keo Chat hoat hoa duong noi sinh

PL Cung cip bé mat cho su tao thanh thrombin. Liéu thap dugc
dung dé sang loc, lidu cao dé khang dinh.

Calcium Khéi dong dong mau

I1l.  PHAN TiCH KET QUA
Tinh phan trim higu chinh

4. Phan tram hiéu chinh duoc tinh theo cach nguyén thuy
SCT [Low PL Concentration] - SCT [High PL Concentration]
SCT [Low PL Concentration]

% Correction = = 100
5. Hién nay, cach tinh c6 thay doi
a. Ty sb SCT cho test sang loc:
Patient Screen SCT [s]/Mean of SCT Screen Reference Range [s]
b. Ty s6 SCT cho test khang dinh
Patient Confirm SCT [s]/Mean of SCT Confirm Reference Range [s]
c. Chi s6 binh thuong hoa duoc tinh: Ty s6 test sang loc/Ty s6 test khang dinh
i. Tysbnay>1.16 (1.24 & mot s6 may) hudng dén hién dién LA,
nguoc lai, hudng dén suy giam yéu to.
Xem vi du sau

Mau CT cua DRVVT (giay) Ty s6
Huyét trong bénh nhan 210.3 3.22
NPP 65.2

Huyét tuong bénh nhan + | 62.2 1.04
PL

NPP + PL 32.5
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Tur dit lidu trén: [3.22 - 1.04/3.22] x 100 = 67.7% hiéu chinh. Nhu vay bénh nhan nay két
luan co LA.

Test nay kém nhay v&i heparin do ¢6 polybrene, n6 cling kém nhay véi khang dong duong
udng va cho ra mot két qua binh thudng & ngudi bénh gan cd rdi loan dong mau. Test nay
khong hiéu qua trong viéc phan biét LA va khang thé khang FVIII.

IV. PE NGHI XET NGHIEM NAO TIEP?
Khi mot nguoi v6i LA duong tinh, test nén duoc lap lai ldc 12 tuan. Nhé rang khong co
test nao cd thé phat hién tat ca LA, vi vay néu van nghi ngd mot bénh nhan c6 LA thi mot
test khac nén dugc thyc hién nhu SCT. Cudi ciing, nguyén nhan caa LA nén duoc sang loc
nhu ANA, thudc, virus. ..
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Bai 6. NHUNG KHANG THE KHANG PHOSPHOLIPID
Phan 5. TY SO YEU TO V
(Factor V Ratio)

1. Tysé FV PT:FV APTT & ngudi c6 LA, twong quan tot véi DRVVT.
2. Do manh caa test nam & chd kha nang cua sang loc LA ¢ bénh nhan dung warfarin.

l. GIOI THIEU
LA c6 lién quan den APCr thdng qua anh hudng hoat dong FV.

II.  NGUYENLY
Ty s6 FV dua vao mot phat hién 1a PT thudng binh thudng hoic chi kéo dai nhe ¢ nhitng
ngudi co LA trong khi APTT kéo dai hon. Test ndy suy ra mot ty s6 hoat tinh FV sir dung
xét nghiém dua vao PT vai dua vao APTT.

I1l.  PHUONG PHAP
Hoat tinh FV dugc do bang phwong phap PT mot giai doan va APTT mot giai doan, tix
do ty s6 duoc suy ra.

IV. PHANTICHKET QUA
Ty sé nay rat chat & ngudi binh thudng véi gid tri trung binh 1.09+0.1. Ty s nay cao hon
dang ké & ngudi c6 LA 4.82+3.34. Mot nguoi ¢6 LA va ding warfarin 6 ty sé tuong tu
4.82+3.34.

V.  DPE NGHI XET NGHIEM NAO TIEP?
Khi mot nguoi véi LA duong tinh, test nén duoc lap lai ldc 12 tuan. Nhé rang khong co
test nao cd thé phat hién tt ca LA, vi vay néu van nghi ng mot bénh nhan c6 LA thi mét
test khac nén dugc thyc hién nhu SCT. Cudi cling, nguyén nhan caa LA nén duoc sang loc
nhu ANA, thude, virus. ..
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PHAN 4.
BO XET NGHIEM TIEU SQI HUYET
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Bai 1. GIOI THIEU

. GIOI THIEU |
Tiéu soi huyét la qua trinh fibrin bi loai b khoi thanh mach ton thuong. N6 ciing dong vai
tro quan trong trong tai cau tric mé va sua chita vét thuong.

t-PA -PA mmmm scu-PA

PAI-1 f , -AP

Plasminogen Plasmm

f «,-AP

Fibrinfogen]
Fibrin T XL-Fibrin ~ Degradation Products

A
I XIlla

Thrombin [11a] ﬁ'

XII1

Fibrinogen

TAFI — TAFIQ  e—

Céc ky hiéu: t-PA - tissue plasminoge activator; u-PA - urinary plasminogen activator; XL-
Fibrin - cross-linked fibrin; TAFI - Thrombin Activatable Fibrinolytic Inhibitor.

Céc thanh phan cua hé thdng tiéu soi huyét

Protein Chtrc nang Nua doi | Gene
Plasminogen [PLG] | PLG chta 1 vi tri hoat hda serine 50 gio 6927
— tién than cua protease cling vai 5 phan tir “kringle”
plasmin (cé hoat (goi nhu vay Vi nd gidng vai mot loai

tinh serine protease | banh cua nguoi Scandinavian , 4 trong
cat fibrin, dong thoi | so6 chung cd vi tri gan lysine giup PLG

cling twong tac voi tuong tac véi co chat (nhiing chat hoat
cac phan tir khac héa va nhiing chat wc ché). Cit tai vj tri
nhu fibrinogene, FV, | lién két Arg561-Val562 boi t-PA hoic
FVIII. u-PA chuyén protein tir dang zymogen

bat hoat thanh serine protease hoat dong
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t-PA

Mot serine protease duoc bai tiét chu
yéu tir t& bao noi mac mach mau. t-PA 1a
chat hoat héa chu yéu cua PLG. t-PA ¢6
thoi gian ban hay ngan chi 2-3 phat do
su ¢ mat cua chat tc ché caa né 1a PAI-
1. Ai lyc cua t-PA voi PLG ting mot
cach dang ké khi c6 sy hién dién caa cuc
mau déng. Viéc cit t-PA tir mot chudi
don thanh 2 chudi ciing 1am ting hoat
tinh cua no.

2-3 phat

8p1l.1

u-PA

u-PA duoc phan lap lan dau tir nuéce tiéu
nén lay no lam tén goi.

u-PA 12 mot chat hoat hoa cua PLG
thanh plasmin va chu yéu lién quan dén
qua trinh tai cau tric, stra chira vét
thuong ¢ ngoai long mach.

2-3 phat

10q22

PAI-1

Chét ic ché chinh cua t-PA va u-PA.

Bai tiét chu yéu bai té bao ndi mac mach
mau. Thanh vién cua siéu gia dinh
protein SERPIN. Phic hop t-PA:PAI-1
dugc loai bo ¢ gan. t-PA gin vao cuc
mau dong s& duoc bao vé tuong ddi khoi
sy bat hoat ciia PAI-1.

4-5 phat

70922

az-antiplasmin
[a2-Plasmin
Inhibitor]

Chat tc ché chinh cua plasmin. Thanh
Vién cua siéu gia dinh protein SERPIN.
Nhiing lién két chéo trong cuc dong
fibrin nho FXI1la gidp cuc dong dé
khéng vai tiéu soi huyét.

72 gid

17p13

Fibrinogen

Pugc chuyen thanh fibrin bei thrombin
va duoc lién két chéo tao thanh polymer
khdng hoa tan boi FXIllla.

90 gio

4932

TAFI

TAFI loai bo lysine ¢ dau C-tan khoi
plasmin va vi vay loai bo vi tri gan cua
ca PLG va t-PA.

10 phat

13q14.
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Bai 2. D-DIMER (DD)

1. Khéng c6 mot phuong phap chuan nao hién co dé xac dinh D-Dimer

2. Don vi DD duoc bao cao bao gom: Fibrinogen Equivalent Units/mL [FEU/mL]
(Pon vi duong lugng Fibrinogen) va pg/mL.

3. Don vi duong luong fibrinogen biéu thi ndng d6 cac san pham thoéi giang cua
fibrin twong Gng Vi mot luong firrinogen nhét dinh cé thé tao ra ching. 2 pg
FEU/mL tuong duong vé hoat tinh mi&n dich vai 1 pg/mL DD tinh khiét

4. Xét nghiém DD duong tinh gia khi c6 sy hién dién cua yéu té thap

l. GIOI THIEU
Fibrinogen chira 3 cap polypeptide: 2Aa, 2B, 2y. Chung gin véi nhau boi 29 cau ndi
disulphide theo cach thuc ving N tan caa 6 chudi polypeptide gap nhau tao thanh domain E
& trung tdm. Ving C tan cta mdi 3 chudi tao thanh domain D va ching xoén lai theo kiéu
o-helix v&i domain E, tao thanh cau trac fibrinogen dién hinh.

C-terminus C-terminus
Aa [66 kDa]
1[46 kDa]

B Fibrinopeptide A
[0 Fibrinopeptide B

D Domain E Domain D Domain

Su hoat héa cua fibrinogen bai thrombin cat 2 chudi peptide ngan hon tir viing N tan cua
chudi Aa va BB, nhitng pepeptide nay con dugc goi la Fibrinopeptide A[FpA -16 amino
acid] va Fibrinopeptide B[FpB — 14 amino acid] tuong tng. Viéc loai bo doan ma dau N
tan cta chudi Aa va Bp sé tao ra doan ma dau N tan méi trong viing domain E, goi la
“knobs”. Nhitng knobs nay twong tac vi domain D dé tao thanh fibrin dang polymer. Duéi
tac dong cia FXIlla, lién két chéo giita cac soi fibrin polymer (giita amino acid glutamine
va lysine) dé tao thanh mang ludi lién két chéo.
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Su hoat héa FXIII béi thrombin dugc gia tang khi c6 sy hién dién cua cac sgi fibrin chua
lién két chéo nhung lai bi trc ché bai cé&c soi fibrin da lién két chéo day du. Su tu diéu hoa
nay lam han ch¢ tac dong cua FXIlla I1én nhitng vi tri firin da tao thanh cuc dong.

1. D DIMER
DD duoc tao ra khi thoai giang fibrin da lién két chéo, vi vay s& khong duoc tao ra khi
fibrin chua lién két chéo hodc thoai giang fibrinogen — diém khac biét can ban véi
Fibrin(ogen) Degradation Products (FDPSs)

1. Sy thodi giang cua Fibrinogen va Fibrin chua lién két chéo

Fibrinogen N Fragment X N
Aa
Bb - }—
Y
FragmentY N
e
L =17
| P
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Fibrinogen bi thoai hoa bai plasmin tao ra mot loat cac manh nhu hinh v&. Thoai héa mot
phan chudi y tao ra manh X, thoai hoa xa hon tao ra manh Y. Thoai h6a manh Y s& tao ra
manh E va 2 manh D.

2. Thoai hoa fibrin da lién két chéo
Thoai hoa fibrin d3 lién két chéo bai plasmin tao ra nhiéu manh, trong d6 c6 DD. Biéu nay
xac dinh su thda hoa nay 12 tir cac fibrin da lién két chéo. Plasmin cit soi fibrin di lién két
chéo mot cach ngau nhién tao ra mot loat cac manh hoa tan (vi vay goi 1a “X-oligomers”™)
Véi nhiing trong luong khac nhau va bao gom DD. G mbi budc thoéi giang, lién két chéo y-
v van duoc giir lai, vi thé DD tao thanh. Mic du so d6 trinh bay DD dung riéng I¢é, nhung
trong thyc té chdng ton tai duéi dang nhiéu DD trong oligomer nhu EDD. Qua trinh nay 1a
mot qua trinh dong va nhiéu manh hon s& duoc tao ra khi qué trinh nay tiép dién. DD tao
thanh mét neoepitope va né duoc xac dinh bai mot khang thé dac hiéu dugc sir dung trong
cac hé théng khéc nhau.
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I1l.  NGUYEN LY VA PHUONG PHAP
Hién tai c6 hon 30 xét nghiém khac nhau dé do DD nhung tat ca déu str dung khang thé
chéng truc tiép neo-epitope duoc tao ra bai sy hinh thanh DD.

Rat quan trong phai nh¢ 1a xét nghiém DD duogc dung nhu mét phan trong phéac d6 tiép can
bénh nhan nghi ngo VTE, nén nd phai duoc dung trong béi canh 1am sang pha hop.

IV. PHANTICH

1. DD tang trong DIC

2. DD duoc sir dung mot cach rong rii dé loai trir DVT vi nd c6 gia tri tién doan am
cao. Tuy nhién DD mot minh n6 khong nén dugc dung dé loai trir chan doan DVT
& bénh nhan co xac suat tién nghiém cao.
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3. DD ting trong nhiéu tinh hudng 1am sang va vi vay nd c6 gia tri tién doan duong
thap cho VTE. Chlng c6 thé ting trong:
Mang thai
Bénh ac tinh
Nhiém triing
DIC
Con hong cau hinh liém gay nghén mach
Phau thuat
Phong
Bénh gan
Ran cin
Rung nhi
Suy than
Suy tim
. VTED (Bénh thuyén tac huyét khéi tinh mach)
n. Boc tach dong mach chu
4. DD c6 thé giam ¢ bénh nhan DVT diéu tri heparin.
V.  KHOANG THAM CHIEU
Rat quan trong phai nho rang khoang tham chiéu thay ddi giita cac test dugc st dung va
khong c6 chuan quéc té cho DD. Nhiéu LABO (dung hoic sai) dung khoang tham chiéu
ctia nha san xuat. Nhé rang khong phai tat ca xét nghiém DD déu phi hop dé loai trir VTE.

S AT T SQ N0 o0 o

TAI LIEU THAM KHAO

1. Hamulyak, K., van der Graaf, F., Janssen, M.C., de Moerloose, P. & Michiels, J.J.
(1999) Exclusion of deep vein thrombosis with rapid ELISA D-dimer testing: from theory
to daily practice. Clin Appl Thromb Hemost, 5, 216-2109.

2. van der Graaf, F., van den Borne, H., van der Kolk, M., de Wild, P.J., Janssen, G.W. &
van Uum, S.H. (2000) Exclusion of deep venous thrombosis with D-dimer testing--
comparison of 13 D-dimer methods in 99 outpatients suspected of deep venous thrombosis
using venography as reference standard. Thromb Haemost, 83, 191-198.

3. Keeling, D.M., Mackie, 1.J., Moody, A. & Watson, H.G. (2004) The diagnosis of deep
vein thrombosis in symptomatic outpatients and the potential for clinical assessment and D-
dimer assays to reduce the need for diagnostic imaging. Br J Haematol, 124, 15-25.
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Bai 3. XET NGHIEM PLASMINOGEN (PLG)

1. Khiém khuyét ddng hop tir 1am thiéu hut hoan toan PLG dé duoc bao cdo nhung
cuc ky hiém.

2. PLG ciing gin voéi Histidine Rich Glycoprotein [HRG].

3. Lipoprotein A [Lp(a)] c6 tinh twong déng cao véi PLG va ¢ thé canh tranh véi
PLG trong viéc gan véi fibrinogen va t-PA. Vi vay néu Lp(a) cao c6 thé lam giam
tidu soi huyét va ting nguy co huyét khoi.

l. GIOI THIEU
PLG duoc tong hop ¢ gan va luu hanh ¢ hai dang: Glu-Plasminogen va Lys-Plasminogen.
O dang nguyén thay, PLG chira mot glutamic acid tai dau N tan va duoc goi la Glu-
Plasminogen. Sy hoat hda Glu-Plg (thdng qua t-PA va u-PA) xay ra nho viéc cit tai
Arg561 va Val562 tao thanh 2 chudi hoat dong — Glu-Plasmin. Chudi nang c6 vi tri gan
lysine trong khi chudi nhe c6 hoat tinh serine protease. Tuy nhién, vi tri gan lysine cua
chudi nang bi che khuat nén phan t ndy khéng hoat dong chic nang.

Viéc chuyén ddi tu dong Glu-plasmin thanh Lys-plasmin xay ra théng qua viéc cat chudi
nang tai Lys76-Lys77 tao nén mot su thay doi cu hinh trong cau triic caa n6 va boc 16 vi
tri gan lysine, cho phép né gan vao cuc fibrin. Biéu thi vi 1a ca Lys va Glu-plasmin déu c6
thé cat lién két Lys76-Lys77 trong dang Glu-plasminogen thanh dang Lys-plasminogen.
Glu-plasminogen cd thoi gian ban huy 50 gio trong khi do Lys-plasminogen chi ¢ 20 gio.

Glu-Plasminogen

H,N—{Glu |—CooH
t-PA t-PA
Urokinase Urokinase
Glu-Plasmin o vaec Lys-Plasminogen
H,N—{Glu Im |—cooH H,N—[Lys77 —COOH
+ 6
Plasmin Plasmin
LyS'PIasmm Arg561 Val562

H,N—{Lys || |—cooH
L]
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Plasmin — mot serine protease, thanh phan cét 16i caa con duong tidu soi huyét. Su chuyén
ddi PLG thanh plasmin nhd tPA s& khdng hiéu qua néu vang mat fibrin, nhung khi c6 su
hién dién fibrin, su chuyén ddi nay ting 1én mot cach rd rét. PLG ciing c6 thé duoc chuyén
thanh plasmin nhd urokinase, FXla, FXIla. Plasmin phan cit fibrin thanh nhiéu san pham
hoa tan khac nhau (FDP). FDP &c ché canh tranh véi thrombin va vi vay giam chuyén
fibrinogen thanh fibrin. Plasmin chiu trach nhiém cho ca pha huy cuc dong va gian tiép
giam tao thanh cuc dong.

scu-PA

u-PA  (—
PAI-1 f «,-AP

Plasminogen E————— P|2smin

f «,-AP

i e Fibrin[ogen]
Fibrin ﬁ XL-Fibrin d Degradation Products

—
[ L]

t-PA

Fibrinogen

XIlla

Thrombin [1Ia] q
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TAFI — TAFla  e—

TAFI Thrombin-Activatable Fibrinolysis Inhibitor
XL-Fibrin Cross-Linked Fibrin

a2-AP Alpha 2 antiplasmin [Plasmin inhibitor]
t-PA Tissue Plasminogen Activator

u-PA Urinary Plasminogen Activator [Urokinase]
Scu-PA Single Chain Urinary Plasminogen Activator

Bén canh vai tro tiéu soi huyét, plasmin ciing cat fibronectin, thrombospondin, laminin,
von Willebrand, mét sé collagenase va mot s6 thanh phan caa hé théng b thé. N6 ¢ vai
trd trong rung tring va lam lanh vét thwong. Vi nhiing 1y do dé, hoat tinh ctia plasma phai
duogc diéu hoa mot cach can than. Plasmin bi bat hoat bai alpha 2 antiplasmin va ciing c6
thé duoc chuyén thanh angiostatin, mét chat ¢c ché tang sinh mach bai con duong thay thé.
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Suy giam PLG 1a bénh 1y di truyén lin NST thuong. Mot s6 nho truong hop bao cdo mot
méi quan hé khéng rd rang, va mau thuan giira huyét khdi va suy giam PLG.

C6 2 kiéu suy giam PLG di truyén:

Type Xét nghiém PLG Ty ¢ | Lién h¢ 1am sang

| Giam 1:1.6 | Lién két vé6i bénh mang gia dac biét 1a viém
trieu | két mac dang gd (ligneous conjunctivitis),
khiém khuyét 1am lanh vét thuong va co thé
suy giam kha nang sinh san o ni.

Il Suy giam hoat tinh Lén | Khdng c6 mang gia nhung khiém khuyét lam

chire nang nhung hoat dén lanh vét thuong va c6 thé suy giam kha ning
tinh mién dich binh 3% sinh san ¢ ni.
thuong

II.  NGUYEN LY VA PHUONG PHAP
1. Xét nghiém mién dich: ELISA
2. Xét nghiém chtrc nang: hoat tinh PLG c6 thé dugc do bai su hoat hda né thanh
plasmin (bai streptokinase hoac urokinase) sau d6 do hoat tinh chirc nang cua
plasmin, sir dung nhiéu co chat.
1.  KHOANG THAM CHIEU
Hoat tinh tham chiéu cua Plasminogen: 0.75-1.60 U/m

Khang nguyén PLG: 150-250 ng/L
Khoang tham chiéu c6 thé bién thién & cac chung toc, cao hon & ngudi nam goc Phi.
Mtrc PLG giam lac mai sinh.

IV.  DPE NGHI XET NGHIEM NAO TIEP?
Sang loc cac thanh vién trong gia dinh dé tham van di truyén.

TAI LIEU THAM KHAO

1. Tait, R.C., Walker, 1.D., Conkie, J.A., Islam, S., McCall, F., Mitchell, R. & Davidson,
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oral contraceptives. Thrombosis and Haemostasis

68, 506-510.

2. Zollner, T.M., Veraart, J.C., Wolter, M., Hesse, S., Villemur, B., Wenke, A., Werner,
R.J., Boehncke, W.H., Jost, S.S., Scharrer, I. & Kaufmann, R. (1997) Leg ulcers in
Klinefelter's syndrome--further evidence for an involvement of plasminogen activator
inhibitor-1. Br J Dermatol, 136, 341-344.
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Bai 4. XET NGHIEM PAI-1
(Plasminogen Activator Inhibitor Type 1 [PAI-1] Assays)

1. PAI-2 1a mot chat e ché cua t-PA xuat hién & phu nir mang thai, dugc tong hop tir
banh nhau. N6 ton tai ¢ 2 dang: 1 dang glycosylated ngoai bao 60 kDa va 1 dang
noi bao 43 kDa. PAI-2 ciing duoc tim thdy & monocyte/macrophage.

2. PAI-3 1atén goi cii ciia chat tc ché Protein C (Protein C Inhibitor [PCL.])

3. PAI-1 12 mét protein pha cip va vi vay no sé ting cao & bénh nhan hau phiu ciing
nhu trong dap ung pha cap.

4. Hoat tinh tiéu soi huyét bi anh huong bai nhidu yéu té va dé dat duoc két qua chinh
xéac doi hoi phai chuan hda téi da mau mau. Cuy thé phai lay mau khi nghi ngoi, lic
do6i vao budi sang, khdng hat thudc hay ubng ruou trong nhiing gio trude do. Mau
phai duoc chta trong dng 6n dinh dé tranh phuc hop t-PA va PAI-1 tao thanh trong
in vitro. Tiéu soi huyét c6 thé suy giam trong mau nuée da.

5. Mic PAI-1 ¢c6 thé ting & mot s6 bénh nhan hoi chung Klinefelter.

l. GIOI THIEU
PAI-1 12 mét chat tic ché serine protease, dugc bai tiét phan 16n bai té bao noi mac va té
bao m& va la chat e ché chinh caa t-PA va u-PA. Trong qué trinh mang thai, PAI-2 dugc
bai tiét boi banh nhau véi chirc ning gidng nhur PAI-1. PAI-1 ciing dong vai trd quan trong
trong tai cau trdc chat co ban ngoai bao bao gém ting sinh mach théng qua viéc diéu hoa
plasminogen. N6 ¢6 lién quan dén tién lugng trong mot so loai ung thu, ¢6 1& do vai tro caa
nod. Muc PAI-1 ciing 1a mot yéu té nguy co ctia bénh Iy tim mach va nguy co huyét khoi
sau phau thuat. Tuy nhién, hién nay PAI-1 khong c6 mot su tuong quan 1am sang tuong
g vi n6 khong tao thanh nén tang dé dua ra mot quyét dinh diéu tri hay thong tin tién
lugng hiru ich trong thyc hanh thuong quy.

scu-PA

tlt

u-PA
PAI-1
Plasminogen — Plasmin
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—
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TAFI Thrombin-Activatable Fibrinolysis Inhibitor
XL-Fibrin Cross-Linked Fibrin

a2-AP Alpha 2 antiplasmin [Plasmin inhibitor]
t-PA Tissue Plasminogen Activator

u-PA Urinary Plasminogen Activator [Urokinase]
Scu-PA Single Chain Urinary Plasminogen Activator

Hoat tinh cua t-PA bj trc ché boi PAI-1 va hau hét t-PA luu hanh déu két hop véi chat nay
trong trang thai bat hoat.

Sy ting muc t-PA da xac dinh nhu mot yéu té nguy co ctia bénh tim mach va dot quy, du
d6 manh caa méi quan hé nay bi thay doi bai mac PAI-1.

Hoat tinh cua t-PA tang 1én dang ké khi bi Plamin cat tai Arg275-I1e276 dé tao thanh phén
tir 2 chudi.

II.  NGUYENLY VA PHUONG PHAP
Viéc xac dinh mic t-PA & LABO la phuc tap baoi su dao dong cua mirc t-PA trong méau
(phan &ng pha cip) ciing nhu mirc dao dong cua PAI-1 (phan ng pha céap, bién thién trong
ngay), s& gan va bat hoat t-PA.

Phuong phap ELISA d6i véi t-PA c6 lgi diém l1a khong bi anh huong boi sy twong tac t-PA
vé6i chat we ché cua né.

Phuong phép tao mau (x4c dinh gian tiép thdng qua phan ng tao plasmin) hoic sinh-mién
dich.

I1l.  PHUONG PHAP

1. ELISA: Loi diém la khong bi anh huong cua viéc tao thanh phic hop t-PA-PAI-1

2. Xét nghiém chirc ning: Do lugng hoat tinh t-PA hoic u-PA con du trong mau sau
khi cho mot luong du t-PA hoic u-PA d3 biét vao mau huyét twong bénh nhan.
Phuong phéap pho bién nhat Ia sy dung co cht tao mau dé do hoat tinh t-PA ton du.

a. Ngung két Latex: hat latex phu khang thé anti-PAI-1

b. Sinh-Mién dich (Bioimmunoassay (BIA)): Céc giéng duoc phi t-PA. PAI-1
hién dién trong mau huyét tuong s& bi ¢ dinh béi t-PA. Sau rira, mot
enzyme gan khang thé anti-PAI-1 dugc cho vao dé u. Rua lai, va co chat tao
mau cta enzyme dugc cho vao. Po sy thay d6i anh sang.

c. Phwong phéap tao mau: Py 1a qua trinh gom 2 giai doan. Trong giai doan
dau, mot luong du da biét cua t-PA dwoc u véi huyét twong bénh nhan. Piéu
nay cho phép phirc hop t-PA-PAI-1 tao thanh. Trong giai doan 2, mot chit
kich thich t-PA nhu poly-D-lysine duoc cho vao va mau duoc u voi co chat
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ctia plasmin tao mau. Su bién d6i mau sic ty 1é véi luong hoat tinh t-PA
trong mau, tir d6 ty 1¢ vai hoat tinh PAI-1.
IV. PHANTICH
ELISA: Cho biét tong luong khang nguyén PAI-1.

Xét nghiém chirc nang:

1. BIA: Xét nghiém nay do hoat tinh PAI-1 trong mau nhung it bi twong tac véi nhing
thanh phan khac nhu phuong phép tao plasmin so mau truyén théng. Day 1a phuong
phap xét nghiém chirc ning phd bién nhat hién nay.

2. Xét nghiém so mau thdng qua tao plasmin: sy hién dién cua nhitng chat 1am ly giai
PLG s¢€ tuong tac vdi test nhu da nodi ¢ bai trudc.

V.  KHOANG THAM CHIEU

Khéng nguyén PAI-1: 5-40 ng/L

Hoat tinh t-PA: <15 U/ml

TAI LIEU THAM KHAO
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161

Bai 5. XET NGHIEM HOAT TINH TISSUE-TYPE PLAMINOGEN

Tissue-type Plasminogen Activity [T-PA] Assays

l. GIOI THIEU
t-PA (tissue plasminogen activator) 1a mot serine protease va la chét hoat hoa chinh caa
PLG thanh plasmin (chat con lai 1a u-PA), vi vay n6 la thanh phan cét yéu ciaa hé thdng
tidu soi huyét. N6 dugc tim thay hau hét & té bao ndi mac, noi n6 hoat dong dé gisi han sy
lan rong cua cuc mau dong. t-PA duoc tiét lién tuc vao mau va thai nhanh béi gan. Thoi
gian ban huy cua t-PA chi khoang 5 phdt. Sy hoat hda plasminogen thanh plasmin rat
cham/khong dang ké néu khong c6 fibrin, nhung sé ting 1én rd rét khi co fibrin, vi cac sgi
fibrin boc 16 vi tri gan cua ca PLG va t-PA, mang ching lai gan nhau va dinh vi & vi tri tao
cuc mau dong.
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a2-AP Alpha 2 antiplasmin [Plasmin inhibitor]
t-PA Tissue Plasminogen Activator

u-PA Urinary Plasminogen Activator [Urokinase]
scu-PA Single Chain Urinary Plasminogen Activator

Hoat tinh caa t-PA bi tc ché boi PAI-1 va hau hét t-PA luu hanh déu két hop véi chat nay
trong trang thai bat hoat.

Sy ting muc t-PA da xac dinh nhu mét yéu td nguy co ciia bénh tim mach va dot quy, du
d6 manh ciia méi quan hé nay bi thay déi boi mirc PAI-1.

Hoat tinh cta t-PA ting 1én dang ké khi bi Plamin cat tai Arg275-11e276 dé tao thanh phan
ttr 2 chudi.

Il.  NGUYENLY
Viéc xac dinh mac t-PA & LABO la phuc tap béi su dao dong caa mac t-PA trong mau
(phan ung pha cip) ciing nhu mirc dao dong cua PAI-1 (phan ang pha cap, bién thién trong
ngay), s& gin va bat hoat t-PA.

Phuong phap ELISA ddi véi t-PA ¢6 loi diém la khdng bi anh huang béi su tuong tac t-PA
vai chat ae ché cua no.

Phuong phép tao mau (x4c dinh gian tiép thdng qua phan ng tao plasmin) hoic sinh-mién
dich.

I1l.  PHUONG PHAP

3. Xét nghiém mién dich: kit thwong mai di c6 sian cho viéc do khang nguyén t-PA.

4. Xét nghiém chirc nang: hoat tinh tiéu soi huyét bi anh huong boi nhiéu yéu tb va dé
dat duoc két qua chinh xac doi hoi phai chuan héa téi da mau mau. Cuy thé phai lay
mau khi nghi ngoi, lac d6i vao budi sang, khdng hit thudc hay udng ruou trong
nhitng gio trude d6. Mau phai dugc chta trong éng 6n dinh dé tranh phic hop t-PA
va PAI-1 tao thanh trong in vitro.

5. Sinh-Mién dich (Bioimmunoassay (BIA)) t-PA tao phic hop cb dinh véi khang thé
don dong anti-t-PA tai pH=6. Sau khi rira, cho human plasminogen va co chat
plasmin tao mau vao, i ¢ 37 d6 C. S6 lugng mau sic thay doi dugc do bang
photometrically va ty 18 véi lugng t-PA hién dién. Viéc 1am toan hoa huyét trong sé
gitip ngan can sy tuong tac véi PAI-1 hién dién.

6. Phuong phéap tao mau: tuong tu nhu BIA, nhung khong dung khang thé don dong
ctia anti-t-PA ma st dung chat kich thich gidng fibrin dé khuyéch dai plasminogen
thanh plasmin baoi t-PA.

IV. PHANTICH

ELISA: Cho biét tong luong t-PA, mic di mot muc heparin rat cao ¢d thé anh huong dén
xét nghiém
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Xét nghiém chirc nang: Su hién dién cta nhirng tac nhan khac lam ly giai PLG sé tuong tac
vé6i test. Heparin gan véi t-PA va ting hoat tinh caa nd. Nhitng yéu té nay phai dugc xem
xét khi dién giai két qua. Xét nghiém bt thuong luén ludn can duoc 1am lai, khong nén

chan doan chi dya vao bat thuong cua 1 1an xét nghiém.

Muc hoat tinh t-PA giam trong qua trinh mang thai nhung s€ tang nhanh sau sinh. Steroid
sé lam tang hoat tinh t-PA. Tuong tu hoat tinh t-PA sé tang ¢ bénh nhan xo gan.

Mic t-PA qua cao

Giam hoat tinh t-
PA

Giam khéang nguyén
t-PA

Téang hoat tinh t-PA

Streptokinase, rt-PA
va nhirng tac nhan
tuong tu Khac

Heparin

Rugu (lam tang
PAI-1)

HUt thude (1am ting
PAI-1)

Mot sd loai thire 3n

Ruou (phan tng
rebound sau 12 gio)

DDAVP
Van dong
Noc ddc con trung

Stress sinh ly hoac
xa hoi

Thudc tranh thai

Thuyén tic tinh
mach

Mang thai
Steroid

Xo gan

V. KHOANG THAM CHIEU
Khang nguyén t-PA: 1-20 ng/L

Muec hoat tinh t-PA: 0.2-2 1U/ml

TAI LIEU THAM KHAO

1. Alessi, M.C., Juhan, V.1., Declerck, P.J. & Collen, D. (1991) Molecular forms of
plasminogen activator inhibitor-1 (PAI-1) and tissue-type plasminogen activator (t-PA) in
human plasma. Thrombosis Research, 62, 275-285.
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2. Petaja, J., Rasi, V., Vahtera, E. & Myllyla, G. (1991) Familial clustering of defective
release of t-PA. British Journal Of Haematology, 79, 291-295.
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Bai 6. XET NGHIEM TAFI
(Thrombin Activated Fibrinolysis Inhibitor)

1. Gene ma hoa TAFI nam & 13q14.11 va chira 11 exon dai 48kb.
2. Co it nhat 2 dong phan TAFI riéng biét trong huyét twong nhung su khac biét vé
mat chirc nang ctia chiing chua dugc bao céo.

l. GIOI THIEU
TAFI 1a mot enzyme luu hanh trong huyét trong va lién quan dén viéc diéu hoa tidu soi
huyét. TAFI duoc hoat hda thanh TAFIa, nd s& wc ché tiéu soi huyét thong qua viéc loai bo
thanh phan lysine khoi firbin trong cuc déng luc né bi boc 16 trong qua trinh thodi giang
boi plasmin. Nhu thé, viéc gan t-PA vao sé fibrin s& bi han ché, dan dén ngin can chuyén
plasminogen thanh plasmin (nhé rang plasminogen gan véi lysine trong fibrin dé chuyén
thanh plasmin) va vi vay, cuc dong fibrin s& dugc bao vé khoi tiéu soi huyét.

scu-PA

u-PA  (—
PAI-1 f (L?'AP

Plasminogen E————— P|25min

f «,-AP

i e Fibrin[ogen]
Fibrin ﬁ XL-Fibrin — Degradation Products

—
[ L]

t-PA

Fibrinogen

XIlla

Thrombin [1Ia] q

XIII

TAFI — TAFla

TAFI Thrombin-Activatable Fibrinolysis Inhibitor
XL-Fibrin Cross-Linked Fibrin

a2-AP Alpha 2 antiplasmin [Plasmin inhibitor]
t-PA Tissue Plasminogen Activator

u-PA Urinary Plasminogen Activator [Urokinase]
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Scu-PA Single Chain Urinary Plasminogen Activator

TAFI duoc hoat hoa s& diéu hoa nguoc qué trinh tidu soi huyét bang viéc loai bo lysiene ¢
dau C tan cua fibrin. Hau qua, viéc gan plasminogen va t-PA vao fibrin bi tc ché.

TAFI duoc tong hop & gan 13 mot propeptide 423 amino acid. Sy hoat hda TAFI tao thanh
dang hoat tinh xay ra bai viéc cit protein tai Arg92 tao ra mot peptide hoat hoa 19kDa.
TAFla c6 thoi gian ban hay nhiéu gio.

Tiéu soi huyét dugc khai dong sau khi cuc dong fibrin tao thanh. Binh thuong, su hoat hoa
plasminogen thanh plasmin rat cham/khéng dang ké néu khong c6 fibrin, nhung sé ting 1én
rd rét khi co fibrin, vi cac soi fibrin boc 16 vi tri gan cua ca PLG va t-PA, mang ching lai
gan nhau va dinh vi ¢ vi tri tao cuc mau déng. Hon nita, plasmin gan véi fibrin trong cuc
dong s& dugc bao vé khoi su bat hoat cta az-antiplasmin. Plasmin cit fibrin va tao ra mot
lysine méi dau C tan va thuc day sy tao thanh plasmin xa hon.

TAFI &c ché tiéu soi huyét bang cach loai bo lysine dau C tan khoi fibrin va vi vay ngan
can sy gan PLG va t-PA vao cuc dong fibrin. Hon nita, TAFIa ciing ¢ ché su chuyén Glu-
Plg thanh Glu-plasmin va sy chuyén Glu-Plg thanh Lys-Plg. Su hoat hda TAFI thanh
TAFIa tuong d6i khdng hiéu qua néu vang mat Thrombomodulin (Tm) — Tm ting toc do
hoat hoa 1én 1000 lan. Nong do thrombin cao ciing can dé chuyén TAFI thanh TAFIa,
nguoc lai nong do thrombin thap lai can dé phuc hoi fibrinogen thanh fibrin. Vi nhiing ly
do d6, su hoat hda TAFI dién ra trong suét con duong dong méau noi sinh théng qua FXI.
Su suy giam hoac bat thuong chire ning TAFI c6 thé gop phan quan trong trong Viéc tao
nén kiéu hinh chay mau gip ¢ bénh nhan suy giam FXI va ciing gop phan tao nén chay
mau niang & bénh nhan suy giam FVIIL FIX. Diéu thi vi 1a & mé hinh chuét loai bo
(“knockout”) TAFI cho thay qua trinh phat trién phoi binh thudng, sinh san binh thuong va
khong xuat hién tang rdi loan chay mau hay huyét khdi. Tuy nhién, it nhat mot s chuoc
K/O cho thay suy giam lam lanh vét thuong goi ¥ vai trd cia TAFI trong sira chita mo.

Mot SNP trong gene TAFI dan dén sy thay thé Threonine bang Isoleucin tai vi tri 325 va
su thay thé nay lam ting thoi gian ban hay gap doi (tir 8 dén 15 phit ¢ 37 d6 C) va két qua
lam tang hoat tinh phan cét fibrin. Tuy nhién, SNP nay ciing lién két voi giam hoat tinh
mién dich TAFI, cd thé do lién két voi cac SNP khéc trong gene TAFI ma anh huong dén
biéu hién gene.

Il.  NGUYEN LY VA PHUONG PHAP

7. ELISA: céc giéng pha khang thé chéng TAFI. Sau d6 khang thé thir hai 1a khang
thé anti-human TAFI gan enzyme HRP. Cach thirc da trinh bay ¢ nhiéu bai truéc.

8. Xét nghiém chtrc nang:

a. Su lam cham tiéu cuc dong boi TAFIa: xét nghiém nay dua vao kha nang
lam cham ly giai cuc dong huyét tuong gay ra bai rt-PA. TAFI duoc hoat
hoa bai thrombin va Tm. Sy hién hién TAFI trong huyét twong dan dén tc
ché tidu soi huyét, c6 thé do duoc qua sy thay d6i OD. Trong su thiéu hut
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hoac bat thuong chire ning TAFI s& khiém khuyét, hoat tinh tiéu soi huyét
s& khong bi can tro, sy thay doi OD s& nhanh hon.
b. Huyét twong duoc hoat héa bai Thrombin-Thrombodulin. Sau 10 phat, sy
hoat héa dirng lai biang cach cho thém PPACK (mot chat &c ché protease) va
TAFIa duogc do bai co chit dic hiéu Hippuryl-Arg.
1. PHAN TICH
3. Chay méu: Su suy giam hoic bt thuong chic nang TAFI c6 thé gop phan quan
trong trong viéc tao nén kiéu hinh chay mau gap ¢ bénh nhan suy giam FXI va ciing
gop phan tao nén chay méu ning & bénh nhan suy giam FVIII, FIX.
4. Vai tro caa TAFI trong sinh bénh hoc cua huyét khéi van chua rd.
IV. KHOANG THAM CHIEU
Khang nguyén TAFI: 5.8-10.0pg/ml [100-172nM.]

TAI LIEU THAM KHAO

1. Bajzar, L. (2000) Thrombin activatable fibrinolysis inhibitor and an antifibrinolytic
pathway. Arterioscler Thromb Vasc Biol, 20, 2511-2518.

2. Bouma, B.N., Marx, P.F., Mosnier, L.O. & Meijers, J.C. (2001) Thrombin-activatable
fibrinolysis inhibitor (TAFI, plasma procarboxypeptidase B, procarboxypeptidase R,
procarboxypeptidase U). Thromb Res, 101, 329-354.

3. Bouma, B.N. & Mosnier, L.O. (2006) Thrombin activatable fibrinolysis inhibitor
(TAFI)--how does thrombin regulate fibrinolysis? Ann Med, 38, 378-388.

4. Meltzer, M.E., Lisman, T., de Groot, P.G., Meijers, J.C., le Cessie, S., Doggen, C.J. &
Rosendaal, F.R. (2010) Venous thrombosis risk associated with plasma hypofibrinolysis is
explained by elevated plasma levels of TAFI and PAI-1. Blood, 116, 113
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Bai 7. XET NGHIEM 02-PLASMIN INHIBITOR

a2-Plasmin Inhibitor [truéc day goi la a2-Antiplasmin]

1. Suy giam bam sinh a2-Plasmin Inhibitor 1a bénh hiém gip, con goi 1a bénh
Miyasato. Khoang 40 trudng hop da dugc béo cdo trong y van . Diéu quan trong
trong chan doan bénh nay 1a cac xét nghiém sang loc dong méau thuong quy khong
cho thiy bt thuong.

l. GIOI THIEU
a2-Plasmin Inhibitor [trudc day con goi 1a a2-Antiplasmin [ a2-AP]) cung véi TAFI va
PAI-1 12 nhitng chét &c ché sinh ly cua plasmin va vi vy déng vai trd quan trong trong
diéu hoa tiéu soi huyét. a2-PI dugc tong hop tai gan va ciing tim thay trong hat o tiéu cau
va vi vay duoc bai tiét khi tiéu cau dugc hoat hoa.

Hai dang o2-PI luu hanh trong huyét twong dudi hai dang: 1) mot protein 464 amino acid
v6i methinonine tai ¢au N tan [Met- a2-PI] va 2) dang ngin hon 452 amino acid vi
Asparaginase ¢ dau N tan [Asn- 02-P1]. Khoang 30% a2-PI trong huyét twong tim thy
dudi dang Met-a2-Pl va 70% ¢ dang Asn-o2-Pl.

scu-PA

u-PA  (—
PAI-1 f «,-AP

Plasminogen E————— P|25min

f «,-AP

i e Fibrin[ogen]
Fibrin ﬁ XL-Fibrin d Degradation Products

—
[ L]

t-PA

Fibrinogen

XIlla

Thrombin [1Ia] q

XIII

TAFI — TAFla  e—

TAFI Thrombin-Activatable Fibrinolysis Inhibitor
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XL-Fibrin
a2-AP
t-PA
u-PA
scu-PA

Cross-Linked Fibrin

Alpha 2 antiplasmin [Plasmin inhibitor]
Tissue Plasminogen Activator

Urinary Plasminogen Activator [Urokinase]

Single Chain Urinary Plasminogen Activator

Hoat dong tiéu soi huyét duoc diéu hoa bai o2-PI theo 3 céch:

1. Tao thanh mot phuc hop véi plasmin. o2-P1 e ché plasmin tu do hiéu qua hon
nhiéu plasmin gan trong cuc mau dong va diéu nay cho phép n6 ¢ dinh plasmin tao
ra & cuc mau dong va ngin chin sy hoat héa enzyme trong tuan hoan.

2. Bing viéc ngan plasmin bam vao cuc mau dong. a2-PI tao lién két cong hoa trj voi
fibrin cuc mau dong bai FXIlla, dan dén ting dé khang vai tiéu soi huyét.

3. Bing viéc ngan chan gan plasminogen vao cuc mau dong. Pau C tan cua o2-
Plasmin Inhibitor c6 ai lyc cao véi vi tri gan lysine cta plasminogen, noi fibrin
cling gin vao. Bang céach nay, a2-PI ngin can plasminogen gan vao fibrin.

Gene cho a2-P1 [SERPINF2] nim & canh ngin NST s6 17 [17pter-p12] chira 10 exon va 9
intron. Gene ma héa cho mét protein 51kDa, duoc tong hop tai gan va luu hanh & dang tu

do hoic két hop véi plasminogen. Nong do trong huyét twong 2-P1 12 ~0.7mg/mL véi T
tir 2-6 ngay. a2-Pl la thanh vién cua gia dinh SERPIN.

NGUYEN LY VA PHUONG PHAP

02-PI c6 thé xét nghiém bang phuong phap mién dich hoic phuong phap chirc ning.

9. ELISA: céc giéng phu khang thé chéng o2-Pl.
10. Xét nghiém churc nang:

a. Huyét twong bénh nhan chira 02-PI dugc U véi lugng du plasmin. Plasmin

nhanh chéng bi bat hoat bai 02-PI va lugng plasmin con du dugc do bang
cach sir dung co chat tao mau bj cit boi plasmin va sy thay doi mau sac
duogc xéac dinh tai 405nm. Sy thay doi trong d¢ hap thu ty 1é nghich véi nong
do o2-Pl.

. Plasmin duoc phu ¢ c4c giéng va huyét twong bénh nhan dugc thém vao.

02-PI ¢6 hoat tinh chirc nang s& gan va phan tng véi plasmin. Rira cac
giéng, sau d6 cho anti-a2-Plasmin Inhibitor vao. Khang thé duoc xac dinh
bang céach cho tiép khang thé thir hai gan horseradish peroxidase. Rua giéng
lai, va cho co chat tao mau cua horseradish peroxidase vao. Su thay d6i mau
sic duoc ghi tai 405nm. S6 luong thay d6i mau sac ty 18 voi nong do o2-Pl
hoat dong & trong huyét tuong.

PHAN TICH
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Suy giam bam sinh a2-Plasmin Inhibitor 12 bénh hiém gap, con goi 1 bénh Miyasato.
Khoang 40 trudng hop da duoc bao céo trong y van . Diéu quan trong trong chan doan
bénh nay la cac xét nghiém sang loc dong méau thudng quy khdng cho thay bat thuong.

Bénh nhan dong hop tir ¢6 gia tri a2-PI <10% va thudng chay mau. Bénh nhan di hop
€6 murc 02-PI tr 30-60% va thuong khdng co triéu chang.

IV. KHOANG THAM CHIEU
Khoang tham chiéu caa ngudi binh thuong 1a 80-140%. Nhiing tré sinh da thang khoe
manh s€ c6 mic a2-Pl ¢ gidi han dudi hoac giam nhe nhung nhin chung sé dat muc caa
ngudi 16n ¢ cudi tuan thir nhat sau sinh.

V.  DPE NGHI XET NGHIEM NAO TIEP
Rat hiru ich dé nhé rang TEG/ROTEM c06 thé bat thudng trong truong hop nghi ngo roi
loan 02-P1 va c6 thé sir dung nd dé sang loc rdi loan nay.

TAI LIEU THAM KHAO

1. Carpenter SL, Mathew P. Alpha2-antiplasmin and its deficiency:
fibrinolysis out of balance. Haemophilia 2008;14:1250-4.



