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Q1) What is the difference between adult
and pediatric thrombosis ?
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* Neonates and children differ from adults in physiology, pharmacologic
responses to drugs, epidemiology, and long-term consequences of
thrombosis.

* Differences in the physiology of the coagulation system before puberty
are reflected 1n the lower prevalence of VTE 1n children when
compared with adults.

* Vitamin K-dependent clotting factors are circulating at only 50% of
adult concentrations at birth and the concentration of alpha-2-
macroglobulin (an important inhibitor of thrombin) 1s typically double
that found 1n adults.
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* National registry data suggest an incidence of 5-8 cases of symptomatic
VTE per 10 000 hospital admissions (0.05%-0.08%).

* The true incidence could be significantly higher as the majority of
VTEs are clinically silent.

* More than 80% of pediatric VTE events occur 1n children with 1 or
more risk factors.

* There are 2 peaks in the incidence of VTE, 1 in infants less than 2 years
old and the other at adolescence.
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Q2 ) Are there clinical reference for

prevention and treatment of VTE in children
?
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* There 1s a paucity of evidence-based data on the prevention and
treatment of VTE 1n pediatric patients.

* Most guidelines 1s based on medical data or clinical experience
derived from adult patients.

* We performed a quality assessment and comparison of clinical practice
guidelines (CPGs) for the prevention and treatment of venous
thromboembolism (VTE) 1n pediatric patients.

* About six clinical practice guidelines are included.
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ASH 2018 American Society of Hematology.

"} Chack for updatos

CLINICAL GUIDELINES & blood advances

American Society of Hematology 2018 Guidelines for management of
venous thromboembolism: treatment of pediatric
wvenous thromboembolism
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Background: Despite an increasing incidence of wenous thromboembaoalism (WTE) in pediatric patents in
tertiary care settings, relatively few pediatric physicians have expenence with antithrombotic interventions.
Objective: These guidelines of the Amearican Society of Hematology (ASH), based on the best available

evidence, are intended to support patients, clinicians, and other health care professionals in their
decisions about management of pediatric WVTE.

Methods: ASH formed a multidiscipSnary gusdeline panel that scloded 2 patient representatives and was
balanced to minmize potential béas from conflicts of interest. The McMaster University GRADE Centre
supported the guideline-development process, including updating or performing systematic ewvidence
reviews (up to Apnl of 2017). The panel priortized clinical guestions and outcomes accordsng to thes
importance for clinicians and patients. The panel used the Grading of Recommendatons Assessment,
Development, and Evaluation (GRADE) approach, including GRADE Evidence-to-Decsion frameworks, to
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( APAGBI ) Association of Pediatric Anesthetists of
Great Britain and Ireland guideline 2018
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SPECIALINTEREST ARTICLE

Prevention of perioperative venous thromboembolism in
pediatric patients: Guidelines from the Association of
Paediatric Anaesthetists of Great Britain and Ireland (APAGBI)

Judith l'*u-l"'llt::rrgzln1 | Matthew Checketts® | Amaia Arana® | Elizabeth Chalmers® |
Jamie Maclean® | Mark Powis® | Neil Morton” | On behalf of the Association of
Paediatric Anaesthetists of Great Britain and Ireland Guidelines Working Group on

Thromboprophylaxis in Children

lDepartment of Anaesthesia, Sheffield
Children's Hospital, Sheffield, UK Summary
*Department of Anaesthesia, MHS Tayside, The Association of Paediatric Anaesthetists of Great Britain and Ireland (APAGEI)

Dundee, UK Guidelines Working Group on Thromboprophylaxis in Children has reviewed the lit-

3Departrnent of Anaesthesia, Leeds

Teaching Hospital, Leeds, UK erature and where possible provided advice on the care of children in the periopera-
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ACCP 2012 American College of Chest Physicians.

CHEST Supplement

ANMTITHROMEBCOTH. THERAPY AND PREVEMNTION OF THROMEBOSIES, 9TH ED: ACCP GUIDELINES

Antithrombotic Therapy in Neonates
and Children

Antithrombotic Therapy and Prevention of Thrombosis,
O9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

Prrl Monaole, MBEBS, MDD, FOCCOFP; Anthong K C. Chan, MBBS:
Neil A Goldenberg, MID. PRhID: RBebecoa N. Tofvorod, A
Jertnea M. fouwrneygoake, MID, MSCS: Ulrike Nowalk-Coattl, MI2: and Sara £ Vesely, PhiD

Boackgrownd: Neonates and children dilfers from adoalts in physiology, pharmacologic responses to
drugs, epidemiology. and long-term conseguences of thrombosis. This guideline addresses opiti-
mal strategies for the management of thrombosis in neonates amnd children.

Methods: The methods of this guideline follow those desceribed in the Methodology for the Devel-
opment of Antithrombotic Therapy and Prevention of Thrombosis GQuidelines: Antithrombaotic
Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines.

Results: We suggest that where possible. pediatric hbematologists with experience in thromboen-
bBolism manage pediatric patients with thromboembolism (Grade 20). When this is not possille,
wie sugmest a combination of a neonatologist/pediatrician and adalt hematologist suppocted by
consultation with an expre riconce o poediatric hematologist (Grade 2000, We sugeest that IJ'n:raqu:u{u_-
unfractionated heparin in children is titrated to achieve a target anti-Na range of 0035 to OO7 uodtsfomd .
or an activated parctial thromboplastin time range that correlates to this anti-Na range or Lo oa
protamine titration range of L2 to 0.4 onidtsfonl (G rade 2000, For neonates and childsen e e ivii o
cither daily or bid therapeutic low-molecularweight heparin, we sugoest that the drug be muoni-
tored to a targel range of 0.5 to 1.0 units/m L in a sample taken 4 to 6 h aflter subcutancous injec-
tion or. altcrnatively, 0.5 to 0.8 units/mll in a sample taken 2 to 6 h after subcutaneous injection
(e ZA3).
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EAST 2016 Eastern Association for the Surgery of Trauma.

Prophylaxis against venous thromboembolism in pediatric trauma:

A practice management guideline from the Eastern Association

Z for the Surgery of Trauma and the Pediatric Trauma Society

Aurash Miahajerin, WMID, MSCr, John . Petty, WD, Sheila J. Hanson, VI, VIS,
A Fill Thompson, Pharm Dy, Sarabh H. O Brien, MDDy, Christian J. Streck, Wi,
Toni WI. Petrillo, Wi, ang E. Vincent S. Faastino, WD, WMIEES, Ovoraee, COaliforrric
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Drespite the imcreasing mcidence of venous thrombocmbalism {VTE in hospialized children, the nisks and benefizss of W TE
prophyilavis. particalacky for those hospitalimed after traoma, are uncleas. The Pediatric Trawmna Socicty and the Easterm Association
for the Surgery of Trauma convened a wrnting group o develop a practice managcment guideline on W TE prophylaxis for
this cohort of children usinge the Grading of Recommendations Assessment, Development, and Evaluation framework.

A swstemaric revicw of BMEDLINE using Pubbded from Tamouzry 194946 o July 2001 5 was poerformced. The scarch retrcved Englishe-
bBangmzage articles on WTE prophylaxis in children © to 21T years obd with raama. Topics of investigation inchsded phamacologic
and mechamical W TE proophylaxes, active radiclogic surveillance for WTE, and sk factors fior WTE.

Forty—ecdght artickes were idenn fied and 14 were incloaded in the development of the goideline. The guadity of evedernce s low to
wory ko bocausce of the observatsonal shady design amd risks of bias.

In children hospitalmed aficr mauma whoe are at bow mnisk of blocdaing, we conudissronallby recommcosd phasmacobosic prophylaxis be
considerad for children aolder thian 15 years old and in younger postpubernal children with Injury Severry Scone (I55) greater thanm
25 For proparbertal children, even with 155 greater than 25 we conclitsonally recommend agamst rouatine phasmmaco bosic propihey—
baxis. Scoconl. in children hospatalzed afior traumea,. we conditionalby reconmemend miochamical prophiviaxis be conmsedered for chiil—
dren older than 15 years and m youncer postpuboerial chibdren whath ISS greater than 25 versus oo prophyilaxis or in additiomn to
pharmacologic prophoybaxis. Lastlhy, in children hospatalized after trauma_ we condetionally recomamesend against actnve sunvcillamce
fior %W T E with ulftrasound comparncd wiath routme daily physecal excasnanation alomse for carlier desection of WTE. The limsted podi-
atric data and paucicy of high-qualiny evidienoe preciosde prosvedimg more defimitive reocommmeenckarsons and highlighe the seed fior
clinical wrials of prophylaxis. (F Powese Soare Caee Suegs. 201 7820 627636 Copyright 50 2006 Wolters Flluwer Health, Tmsc.
A0l mights rescrved. )

Swstenmmatic rewvicw meta—analysis, level TEL

Dhecp vwein thrombbosis:, ingury scvernty scorc; indensive canc; podiairic; swwounds and injurics.
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Poland 2021 Guidelines on the prevention and treatment of venous
thromboembolism in cancer patients treated surgically including patients under 18

years of age
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Guidelines on the prevention and treatment of wanous thromboembolism in cancer
patients treated surgically, including patients under 18 years of age
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Guidelines on the prevention and treatment
of venous thromboembolism in cancer patients

treated surgically, including patients under
18 years of age
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China 2021 Guidelines for the selection and pharmacological

monitoring of anticoagulant drugs for the prevention and

treatment of VTE
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2021 Guidelines for the selection and pharmacalogical manitoring of
anticoagulant drugs for the prevention and treatment of venous
thromboembalism in China
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Risk factors of VTE in pediatric patients

* Three guidelines described the risk factors of VTE in children.

* The APAGBI 2017 guideline highlighted that the risk factors of VTE
in children include an age < 1 or >13 years, a central venous access
devices (CVAD), surgical history, malignancy, infection/sepsis, major
trauma, drugs, immobility, pregnancy, congenital thrombophilia,
acquired thrombophilia, obesity (BMI > 30 kg/m?2), cardiac
disease, inflammatory bowel disease, and sickle cell disease.
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* The EAST 2016 guideline highlighted that the risk factors of VTE in
children also include mechanical ventilation and the use
of recombinant factor VIla.

* The Poland 2021 guideline highlighted that the risk factors of VTE in
children with cancer also included chemotherapy, anticancer treatment,
and the type, location, and stage of cancer.
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Prevention of VTE in pediatric patients

* Five guidelines made recommendations for the prevention of VTE 1n
pediatric patients.

* The prevention methods for VTE include basic prophylaxis,
mechanical prophylaxis, and pharmacological prophylaxis.

* Although the contents of the recommendations achieved consensus 1n
most areas, there were some noteworthy differences in the guidelines.

* Basic prophylaxis for VTE was recommended; this prophylactic
measure entailed ensuring adequate fluid intake, moving early, and
avolding prolonged periods of immobility.
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* Pharmacological prophylaxis was recommended for children aged >13

years with multiple thrombotic risk factors but no bleeding risk in both
China 2021 and APAGBI 2017 guidelines.

* For mechanical prophylaxis, both China 2021 and APAGBI 2017
guidelines recommended the use of mechanical methods including
intermittent pneumatic compression devices and anti-embolism
stockings for at-risk children aged >13 years, to reduce VTE risk.

* EAST 2016 guideline recommended considering mechanical
prophylaxis for children hospitalized after trauma (aged >15 years, and

in younger, post-pubertal children with an injury severity score of
=)
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Prevention of VTE in specific high-risk situations :

* Two guidelines made recommendations for patients with cancer: both
China 2021and Poland 2021 guidelines recommended pharmacologic
antithrombotic prophylaxis for all children undergoing major surgery
with a history of cancer-related or unrelated DVT, if not
contraindicated; additionally, low molecular weight heparin (LMWH)
was recommended.
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* For the prevention of VTE 1n patients requiring cardiac catheterization
via an artery, the China 2021 guideline recommended the administration
of unfractionated heparin (UFH) or aspirin as thromboprophylaxis;

* however, the ACCP 2012 guideline recommended the administration of
UFH as thromboprophylaxis over no prophylaxis or aspirin, as previous
studies have demonstrated that prophylactic anticoagulation with UFH
reduced the incidence of femoral artery thrombosis from 40 % to 8 % 1n
patients after cardiac catheterization, whereas the use of aspirin did not
significantly reduce the incidence of femoral artery thrombosis.
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Treatment of VTE in pediatric patients

* Four guidelines made recommendations regarding the treatment of VTE in
pediatric patients.

* These included thrombectomy, thrombolytic therapy, antithrombin
replacement therapy, and anticoagulation therapy, of which anticoagulation
was the main treatment method.

* The anticoagulant drugs recommended in the guidelines for the treatment of
VTE in children included LMWH, UFH, VK As, and direct oral anticoagulants
(DOACSs); however, recommendations varied between guidelines.
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Treatment of VTIE | China 2021 | Poland 2021 ASH 2018 ACCP 2012

Thrombectomy In children with In pediatric patients Thrombectomy followed
CAT, targeted with symptomatic by
thrombolysis or DVT or PE, suggests  anticoagulation is
thrombectomy  againstusing recommended for
can be thrombectomy or IVC  pediatric patients with
considered, filter followed by life-threatening
based on an anticoagulation; rather VTE, and placement of a
individual anticoagulation retrievable IVC
benefit-risk alone should be used. filter is recommended if
assessment. anticoagulation

1s contraindicated.
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Treatment f VTE Poland 2021 ASH 2018 ACCP 2012
2021

Thrombolytic - In children with In pediatric patients with symptomatic Thrombolytic therapy

therapy CAT, targeted DV'T or PL, suggested against using  was recommended
thrombolysis or thrombolysis followed by only for life-
thrombectomy can  anticoagulation, but for pediatric threatening
be considered. patients with or limb-threatening
based on an hemodynamically unstable PE, thrombosis and was
mdividual thrombolysis followed by not recommended for
benefit-risk anticoagulation neonales,
assessment. was recommended.

Anti thrombin = - Suggests using Al replacement -

replacement therapy in addition to standard

anticoagulation in pediatric patients
with DVT/CSVT/PE who have failed
to respond chimically to standard
anticoagulation treatment and reveals
low AT levels based on age
appropriale relerence ranges.
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Treatment of
VTE

Anticoagulation
therapy

Anticoagulant
drugs

20" YASCULARSOCIETY OF EGYPT
INTERNATIONAL ANNUAL CONFERENCE

In Collabxaraton With
TrANMUAL AL-AZHAR VASCULAR
SURGERY COMFERENCE

China 2021

Anticoagulation
therapy was
recormmended [or
children with VTL,

For children with
VTE recommended
Lo use VKA, heparin
or rivaroxaban.

Poland 2021

For children with CAT to
prevent recurrence of
VTE, anticoagulant is
recommended for the
treatment ol VTE.

LMWHs or UFHs are

routinely recommended in

children with cancer

and acute VTE. DOACS is
recommended 17 at low risk

of bleeding and in the

absence of drug interaction,.

EVIDENCE BASED
VASCULAR PRACTICE

ASH 2018

In pediatric patients with
symptomatic

DVT or PE,
anticoagulation was
recommended; in
pediatric patients with
asymptomatic DVT or
PE, suggests either
using anticoagulation or
no anticoagulation,

In pediatric patients with
symptomatic DVT or
PE, suggesis using either
LMWH or

VK As.

<
’?"*
m;

ACCP 2012

In children with first
VTE. acute
anticoagulant therapy
with either UFLI

or LMWH was
recommended.

The anticoagulant
drugs recommended
i this guideline
include UFH, LMWILI,
and VK As.
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Treatment of VTE China 2021 Poland 2021 ASH 2018 ACCP 2012

Anticoagulant = For the treatiment In pediatric patients with In children with secondary
duration course of cancer provoked DVT or PE VTE in whom the risk factor
patients, LMWH or  suggests using has resolved, suggest
DOACs should be anticoagulation for <3 anticoagulant therapy for 3
used for at least 6 months, while with months; in children who have
months. unprovoked DVT or PE ongoing but potentially
suggests using reversible risk factors, suggest
anticoagulation for 6 to 12 continuing anticoagulant
months. therapy bevond 3 months; in

children with 1diopathic VTE,
suggest anticoagulant therapy
for & to 12 months.
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Summary and Conclusion

* VTE 1n pediatric patients has different characteristics from that in adults.
Additionally, there 1s a paucity of evidence-based data on the prevention and
treatment of VTE 1n pediatric patients and a considerable portion of the
available evidence cited in the guidelines is based on medical data or clinical
experience derived from adult patients.

* Traditional anticoagulants (heparin and VKA) remain the standard of care in
the management of VTE 1n pediatric patients; however, DOACs for the
treatment of VTE 1n children have shown efficacy and safety results similar
to those 1n adults.
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* Thus, a significant change in the status of DOACs recommendations
in guidelines for the treatment of VTE 1n children can be expected in
the future. Moreover, recommendations should be periodically revised
as new evidence emerges and multiple factors must be considered at
the clinical level, rather than relying solely on the routine application
of guidelines.
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Thank you
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