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DICH TE HOC

 Thwdng gap ¢ so sinh.

« Tré sinh non c6 nguy co cao nhat

* Lién quan catheter ( 15% SS du thang, 50%
non thang & NICU c6 catheter TW):.
— > 80% huyét khoi TM
— > 90% huyét khoi BM
— Thwdng gap: TM clra

- Huyét khoi ko lién quan catheter thudng
gap nhat la TM than

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016. 8ed. Pp 596-613.
Rukhmi Bhat, Paul Monagle . The preterm infant with thrombosis . Arch Dis Child Fetal Neonatal Ed (2012)



DICH TE HOC

Quoc gia |Tan suat

Canada 2,4/1000 ss nhap NICU

Ha Lan 6,8/1000 ss nhap NICU
( 63% <32ws)

Y 5,8/1000 ss nhap NICU
DPurc 5,1/100.000 tré sinh séng

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s Manual of Neonatal Care, 2016. 8ed. Pp 596-
613.



SINH LY BENH
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Goldie L. Peters, P. Benjamin Erwin, Matthew K. Pitlick, . Utilization of Coagulation Assays in Clinical Therapeutics.
Pharmacotherapy 2013;33(11).
LMWH =low-molecular-weight heparin; TFPI =tissue pathway factor inhibitor



SINH LY BENH

PAI-1

Fibrin
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William P. Fay, Nadish Garg, Madhavi Sunkar. Vascular Functions of the Plasminogen Activation System. Arterioscler Thromb
Vasc Biol. June 2007.
PA plasminogen activator. TAFI: Thrombin activatable fibrinolysis inhibitor . FDP: Finrin degradation products



SINH LY BENH

prothrombotic antithrombotic
-TFactors V, VIlI, VWF activity i, Protein C, Protein S,
-Nomal platelet function Hepann cofactor I,
-Factors Il, VI, IX and X Plasminogen Antithrombin Ill,
progressively increase last Tissue factor pathway inhibitor,
trimester with liver - normal level of a,-
maturation macroglobulin, a;-antiplasmin,
-Factors X, XII, HMWK, a,-antitrypsin and C, esterase
Prekallikrein inhibitor

Revathi Rajagopal, Fook-Choe Cheah b, Paul Monagle, Thromboembolism and anticoagulation management in the preterm
infant . Seminars in Fetal & Neonatal Medicine 21 (2016) 50 -56



SINH LY BENH

Flow Stasis
«Catheter
*Téng d6 nhét .g:tneéer
mau (da HC, thieu Thrombosis .3éc
nroe, %OC").; *Nhiém trung
*Kha nang bién ‘Ngat

dang kém cua HC

TBS ‘Me: TSG, NT 6,

bTD...

*Gidm yéu t6 khang déng (pro C, =
pro S, Antithrombin IlI)

*Giam yéu t6 tiéu soi huyét
(plasminogen)

Courtney Thornburg , Steven Pipe , Neonatal thromboembolic emergencies. Seminars in Fetal & Neonatal Medicine (2006)



CHAN POAN
[TRIEUCHUNG _[CHANDOAN

D@; quy do Lo mo, bu kém, MRI/CT/SA
thieu mau nao  khoc yeu, co giat,

yéu chi
PM ngoai bién Tim, lanh, mat SA

mach, hoai tr

PMC Giam twéi mau, SA
THA, mat mach chi
dwoi
VRHT
Suy tim
Tiéu mau

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s Manual of Neonatal Care 2016, 8ed. Pp 596-
613.



CHAN DPOAN

- TRIEU CHU'NG CHAN DOAN

Xoang TM nao Co giat, ngwng thé, hén mé MRI/CT/SA

TM chi Phu, tim SA

Nhi phai Da s0 ko triéu chiing SA
Am thoi mai, suy ho hap, suy
tim, nhip tim nhanh

TM than Tiéu mau, mass vung than,  SA
THA, tiéu dgm, suy than
Giam tieu cau

TM cira Pa so6 ko triéu chirng SA

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s Manual of Neonatal Care, 8ed. Pp 596-613.



PIEU TRI

Chwa thong nhat

Nghién ctru nho, bao cao ca
Dwa trén phac doé cua tré I&n va nguwodi lon

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s of Neonatal Care, 2016, 8ed. Pp 596-613.



PIEU TRI

Muc tieu

* Ngan chan cac hau qua de doa tinh mang
 Ngan huyét khoi lan rdng va tai phat

» Tranh céc bién ching lau dai

 Khéng lam tdng nguy co’ xuat huyét

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s of Neonatal Care, 2016, 8ed. Pp 596-613.



Cac lwa chon

- . . N )
Huyet khoi nho Rut bé catheter
Kfléng triéu Chl:l’ng E— Piéu tri hd tro
Lién quan catheter )
. y,
( ) 4 )
Huyét khéi Ion —_— Khang dong
Cé tiac nghén (UFH/LMWH)

\ y ~ /
T N 4 )
Huyetkhoilongay |_5 | Tiay soi huyét (tPA)

hoai twr chi, co quan

de doa tinh mang ~ o
\_
4 i i )

Huyét khoi de doa Phiu thuat

tinh mang, c6 CCD > [ '

dung thuoc
\_ J

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s Manual of Neonatal Care, 2016, 8ed. Pp 596-613.



Chong chi dinh khang déng va
tieu sol huyét

 Tuyét doi
— Phau thuat hé TKTU, thiéu mau cuc b trong vong 10 ngay
— Tha thuat xam lan trong vong 3 ngay
— Co giat trong vong 48 gio
— Pang chay mau
« Twong doi
— PLT < 50.000/ul hoac < 100.000/ul + bénh nang
— Fibrinogen< 100mg/dl
— INR > 2
— RLDPM nang
— THA

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s Manual of Neonatal Care, 2016, 8ed. Pp 596-613.



Khang dong (UFH, LMWH)

Contact activation Tissue factor
{intrinsic) pathway (extrinsic) pathway
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Goldie L. Peters, Benjamin Erwin, Matthew K. Pitlick. Utilization of Coagulation Assays in Clinical Therapeutics. Pharmacotherapy
2013;33(11). LMWH =low-molecular-weight heparin; TFPI =tissue pathway factor inhibitor



Heparin khong phan doan
(UFH: Unfractionated heparin)

Kh&i dau 25-50 Ul/kg 75 Ul/Kg
(TMC/10 phut)

Duy tri 15-20 Ul/kg/h 28 Ul/kg/h
Théi gian sty dung : 10 — 14 ngay

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016, 8ed. Pp 596-613.



Heparin khong phan doan

« Theo doi
— Trwéce diéu tri: CTM, CNBM
— Duy tri APTT 1,5-2 |an gi&i han trén theo tudi
— Anti Xa 0,3 — 0,7 U/mL (néu co6 thé)

— Th&r APTT /4h sau liéu khéi dau hay sau méi lan
thay déi liéu duy tri = thi» APTT méi ngay néu
on.

Xem xét truyén plasma néu hiéu qua UFH kém

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016, 8ed. pp 596-613.



Heparin khong phan doan

Table 44.1. Unfractionated Heparin Dosage Monitoring and Adjustment

PTT (second)’ Heparin Activity (U/mL) Bolus (U/kg) Hold Rate
<50 0-0.2 50 — +10%
50-59 0.21-0.34 0o — +10%
60-85 0.35-0.7 0o — —

86-95 0.71-0.8 0o — -10%
96-120 0.81-1.0 0 30 minutes -10%
>120 >1 0 60 minutes -15%

Recheck

4 hours

4 hours

24 hours

4 hours

4 hours

4 hours

"Partial thromboplastin time (PTT) values may vary by laboratory depending on reagents used.
Generally, PTT values of 1.5 to 2.5 x the baseline normal for a given laboratory correspond to heparin

activity levels of 0.35 to 0.7 U/mL.

Monagle P et al. Antithrombotic therapy in neonates and children: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest 2012;141(2 suppl):e737S-e801S



Heparin khong phan doan

» Bién chirng
— Chay mau (2% ¢& tré du thang)
— Giam tiéu cau (hiém)

 Chay mau tiép dién sau ngwng Heparin >
Protamin

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016, 8ed. Pp 596-613.



Heparin trong lwong phan to thap (A
(LMWH: low molecular weight heparin)

» Liéu LMWH (Enoxaparin)

Lieu (mg/kg/12h) 1,5 1
TDD

Non thang: xem xét khé&i dau 2mg/kg/12 gi®

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016 8ed. Pp 596-613.



Heparin trong lwong phan tir tha
(Enoxaparin)

* Theo dOi

— Anti-Xa 0,5-1 Ul/ml (BN ¢6 nguy co cao xuat
huyét: 0,4-0,6 Ul/ml)

— Thtr anti-Xa 4-6 gio sau lieu kh&i dau. Khi
dat dwoc muc tiéu 24-48h: th&r anti-Xa moi
tuan

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2106, 8ed. Pp 596-613.



Heparin trong lwvo'ng phan tw th

(Enoxaparin)

Table 44.4. Monitoring and Dosage Adjustment of Enoxaparin Based on Antifactor Xa Level
Measured 4 Hours after Dose of Enoxaparin

Antifactor Xa Level Dose
(U/mL) Hold Dose Change
<0.35 — +25%
0.35-0.49 — +10%
0.5-1.0 — —
1.1-1.5 — -20%
1.6-2.0 3h -30%
>2.0 Until level is 0.5 -40%
U/mL

Repeat Anti-Xa Level

4 hours after next dose

4 hours after next dose

24 hours

Before next dose

Before next dose and then 4 hours after
next dose

Before next dose; if level not <0.5 U/mL,
repeat q12h

Monagle P et al. Antithrombotic therapy in neonates and children: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:
American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest 2012;141(2 suppl):e737S-e801S



(Enoxaparin)

» Bién chirng : hiém
— Chay mau
— Giam tiéu cau

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care,2016, 8ed. pp 596-613.



Heparin trong lwong phan tie thap
(Enoxaparin)

« Streif va cs: tién clru, 62 tré ss dung enoxaparin,
15 tré non thang
— Tré non thang can liéu cao hon tré di thang ( 2,1 so
voi 1,7 mg/kg/12h)
— Thei gian trung binh dat liéu diéu tri cao hon & tré
non thang ( 5 so v&i 2 ngay)
— 59% gidi quyét huyét khoi ( mot phan hay toan bo)
— Chay mau dang ké: 1,2%
— Tai phat 0,9%
« Maloway va cs: enoxaparin @ 12 tré non thang ko
ghi nhan tac dung phu nang
Streif W et al. Use of low molecular mass heparin (enoxaparin) in newborn infants: a prospective cohort study of 62 patients. Arch

Dis Child Fetal Neonatal Ed 2003;88:F365—70.
Malowany Jl et al. Enoxaparin use in the neonatal intensive care unit: experience over 8 years. Pharmacotherapy 2007;27:1263-71



So sanh UFH va LMWH

T1/2 Ngan Dai

Dwoc dong hoc 6n dinh hon

Dwong dung TTM TDD

Theo doi Thuwdng xuyén Khéng thwdng xuyén
(APPT/anti-Xa) (Anti-Xa)

Bién chirng Nhiéu hon it hon

Antidote (protamine)  Hiéu qua it hiéu qua

*LMWH dugc va chudng hon
*Nhitrng noi khong thir dwoc anti-Xa 2 UFH

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016, 8ed. Pp 596-
613.



Tiéu soi huyét

(tPA: tissue plasminogen activator)

TAFI

Plasminogen ' Plasmin

4

..
o*
oot

FDP
o,-Antiplasmin

William P. Fay, Nadish Garg, Madhavi Sunkar. Vascular Functions of the Plasminogen Activation System. Arterioscler Thromb
Vasc Biol. June 2007.
PA plasminogen activator. TAFI: Thrombin activatable fibrinolysis inhibitor . FDP: Finrin degradation products



Tiéu soi huyét tPA
(Streptokinase)

* Hiéu qua cao

« |t nghién ctru

» Tilé bién chirng chdy mau cao (2/3 tré
em)

- can nhac ky khi quyét dinh diéu tri

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016 8ed. pp 596-613.



Tiéu soi huyeét tPA

Toan than 0,1-0,6 mg/kg/h x 6h  oC6 thé kéo dai 12h hoac Iap lai liéu
sau 24h
oXem xét UFH 5-20 Ul/kg/h

Tai cho 0,01-0,05 mg/kg/h Thoi gian str dung dwa vao dap rng
lam sang

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s of Neonatal Care,2016, 8ed. Pp 596-613.



Tiéu soi huyéet tPA

Tiéu cau > 50.000
Fibrinogen Giam 25 -50%

-Trwocdieutri nhwng > 100mg/ml
CNDBM —4-6 h sau bat dau diéu tri

—M®bi 12-24 h sau do

Plasminogen/D-
dimer

Hinh anh huyét khoi -Truwdc diéu tri
~-Moi 6-24 h

Sa ndo ~Trwdc dieu tri
—Méi 24 h

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s Manual of Neonatal Care, 2016, 8ed. pp 596-613.



Tiéu soi huyéet tPA

« Xem xét Heparin (Ileu duy tri) ngay sau tPA -
ngwng sau 24-48h néu huyét khoi khong tai lap

« Khéng hiéu qua sau 24h > xem xét plasma.
» Fibrinogen < 100mg/dl > KTL, giam liéu 25%
« Xuat huyét:

« Tai ché : bang ép, diéu tri ho tro,

* Nang: nguwng tPA, KTL

* De doa tinh mang: ngung tPA, KTL, hoi chan huyét
hoc truyén Amino caproic acid.

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis, Cloherty Stark’s of Manual Neonatal Care, 2016, 8ed. pp 596-613.



Tiéu soi huyeét tPA

Demeriel va cs
 Bao cao ca
* tPAtrén 14 tré non thang
+ Liéu 0,2mg/kg/git x 6 gi& x 6 ngay lién
tiep
——  “Tan huyét khoi 10 ca.
Khong ghi nhan chay mau nghiém trong.”

Demirel N, Aydin M, Zenciroglu A, et al. Neonatal thrombo—embolism: risk factors, clinical features and outcome. Ann Trop
Paediatr 2009;29:271-9



Huyét khoi lién quan catheter

« Catheter |4 yéu td nguy co quan trong nhat
— Kich thuwéc catheter Ion so voi dwong kinh mach
mau
— Tén thwong thanh mach mau
— Truyén dich c6 ap lwe thdm thau cao
— Téc d6 cham
— CN < 12509
— Catheter DM ron & vi tri thap (L3-L4)
— Chat liéu PVC (polyvinyl chloride)

Revathi Rajagopal a, Fook-Choe Cheah b, Paul Monagle, Thromboembolism and anticoagulation management in the preterm
infant . Seminars in Fetal & Neonatal Medicine 21 (2016) 50 -56
Rukhmi Bhat, Paul Monagle . The preterm infant with thrombosis . Arch Dis Child Fetal Neonatal Ed (2012)



Dw phong huyét khoi lién quan
catheter

Heparin 0,5 -1 Ul/ml dich
Catheter BMR & vi tri cao

Can nhac dat catheter DM ngoai bién hon
4 DMR & tré > 1500g

Khi co catheter - theo doi sat
Rut catheter cang s&m cang tot
Khong lwu catheter PMR > 5-7 ngay

Katherine A. Sparger, Munish Gupta. Neonatal Thrombosis , Cloherty Stark’s of Neonatal Care, 8ed. pp 596-613.



Pieu tri huyét khoi lién guan
catheter

« Rut bo catheter
— PM: ngay khi chan doan
— TM: sau 5-6 ngay diéu tri khang déng
* Khang dong: UFH/LMWH. Khuyen cao

duy tri bang LMWH doi v&i huyét khoi TM
X 6 tuan — 3 thang

. tPA
» Phau thuat: huyét khbi PM ngoai bién de
doa chi.

Revathi Rajagopal a, Fook-Choe Cheah b, Paul Monagle, Thromboembolism and anticoagulation management in the preterm
infant . Seminars in Fetal & Neonatal Medicine 21 (2016) 50 -56



KET LUAN

« So' sinh non thang bénh c6 nguy co huyét
khoi cao nhat

» Yéu td nguy co quan trong nhat 13
catheter va nhiém tring

« Chwa d0 di liéu dé dwa ra khuyén cao
diéu tri tdi wu

- Cac lya chon: ho trg, UFH/LMWH, tPA,
phau thuét







Take home message!!!

CAM O'N !



