wuamensitiadeuazsnwlsavasaifenunslanansiu

MATVININTYAEAT 15INIU1ATIUTUR

IsAnaanidonunslongadu (pulmonary embolism) Wunmziinulivesusifiaiaduananeiia

Tyminibinsuaniasweenduudsly innnsvinesndiau nigden wasdidnsnsdedingmin

Talasun1ss Ui

n133tady

AUael3A pulmonary embolism fnuanso1nsiilisume wu wiunien melalidy e1aieudy
\Hon dyeuTiniaung ‘Lumgﬁﬁm’mﬁmﬂﬂaé’ﬁﬂdﬂhjmmaammmmf’j”méfuﬁa%maiﬁ wag Ul
Hadeides o 1sarila I6suenauiuia lsauzise Tdaeauviasndon azfnifosuiuegatos 72
s Tsngliuinues lsadau flhetlssumsen ineitadelsevasnidonsgndu vieiitaduides
mainlsavaemdengasu salavila nephrotic uaz vaemdeniauni sehdlastimils Amsinisnsde

WaAlLNetglun1sItadelsa pulmonary embolism

N13A3NRUURANIS
1 a wa & v A oV Yy 1 & ¢ ¢ o

mimaf\mwmﬂﬂg‘ummiwawuwLLuzuﬂmLLﬂ ANSLNTLTEUBA NTNTIE@NTI9BN (chest x-ray) 81aWU
anwazlanig 1aun Hampton hump (wedge-shaped opacity in lung periphery) #38 Westermark
sign (sharp pulmonary vessel with distal hypoperfusion) ‘VT%EJEJ’H]WULﬁmﬂ*ﬂuﬁauﬁaﬁmﬂa@
(pleural effusion) w3e Usaunu (atelectasis) avamaulniiilasranudnwme S wave lu lead |, Q
wag T wave lu lead Ill  arterial blood gas fanuoue hypercarbia, hypoxemia ¢ A-a gradient

a & A . a & 1 ' ' 4 L7 A &

LWHAU AFIAADABIINU D-dimer meqwuLLN’J’H}%TMWU’J’@WUIUW’JEJ‘V;ﬂmEJ n15M5397UU gold
standard l#unn139 CT pulmonary angiography (CTPA) unisdsmsiaiiienisitadelse (definitive
diagnosis) sazLiiunisgasiu (filling defects) Tunausas pulmonary arterial system winfitleymls

18 19911 MRI

N133NWN

Iuﬁﬂaaﬁﬁé’ﬁgmm%wwﬂﬂa wazNUAMURAUNRINNITRTI0 CTPA Aassulnissnwmenislgen
avanedudonuiia tissue plasminogen activator (tPA) Tuawimen 0.1-0.5 me/kg/h Wi 6 Flad AU
funslik standard heparin 10 Uzke/h wtetiosfunsiinaundenivel Tunsaifguaglésuen standard
heparin lurunn therapeutic 8¢ Aowlien tPA msanvuABIUsEanm 30 unfineuly tPA uazriae
st indeidien »100,000/cu mm fibrinogen = 150 meg/dL uaz a coagulogram aglusnasi
Uni wenaniimsiinisuszidiu echocardiogram Saszéiu pro-BNP 1&g troponin Lﬁa@maﬂﬁsm@ia
il wdmnlersusdissivenmshatuioll mnliatuansafinnsanldendléen 1 ads
;:Jﬂ’aaﬁﬁé’igigm%wﬂﬂﬁ aunsasnudiensivien heparin maflormsunnduidielduen heparin A

WATULUINIINITSNEINIEANTIA tPA ATULEUATN

NUBLAA)
-mMeiTaduuarsnen pulmonary embolism Sududpsendonissiuiie vosawananin laun
Pulmonologist, Critical care, Cardiologist 4ag Hematologist 34AITUNTHIETIALITOIBE1TIUYIN

-394 FFP cryoprecipitate Way LW3L3 transamine NBUNISIA tPA

Version | Date 13-Jan-2021



‘wwameamsidadeuazinuatuiiliuiuaniwss Madrnansaans 1sswe1u1asunsud

Wiy @nalianansarhluldldluynaaunviesnaiivuimeniuansnsiudng uazlisunsalddaly

Y a & 14
drdaduenarsmanguangla

References

10.

11.

12.

13.

Rajpurkar, M. et al. Pulmonary embolism and in situ pulmonary artery thrombosis in
paediatrics. A systematic review. Thromb Haemost 117, 1199-1207, doi:10.1160/th16-07-
0529 (2017).

Rajpurkar, M. et al. Results of a multinational survey of diagnostic and management
practices of thromboembolic pulmonary embolism in children. Thromb Res 183, 98-105,
doi:10.1016/j.thromres.2019.08.002 (2019).

Thacker, P. G. & Lee, E. Y. Advances in Multidetector CT Diagnosis of Pediatric Pulmonary
Thromboembolism. Korean J Radiol 17, 198-208, doi:10.3348/kjr.2016.17.2.198 (2016).
Biss, T. T. Pulmonary embolism in childhood: how can we be sure not to miss it? Arch
Dis Child 103, 814-816, doi:10.1136/archdischild-2017-314428 (2018).

Kline, J. A,, Ellison, A. M., Kanis, J., Pike, J. W. & Hall, C. L. Evaluation of the pulmonary
embolism rule out criteria (PERC rule) in children evaluated for suspected pulmonary
embolism. Thromb Res 168, 1-4, doi:10.1016/j.thromres.2018.05.026 (2018).

Kanis, J., Pike, J., Hall, C. L. & Kline, J. A. Clinical characteristics of children evaluated for
suspected pulmonary embolism with D-dimer testing. Arch Dis Child 103, 835-840,
doi:10.1136/archdischild-2017-313317 (2018).

Kanis, J., Hall, C. L., Pike, J. & Kline, J. A. Diagnostic accuracy of the D-dimer in children.
Arch Dis Child 103, 832-834, doi:10.1136/archdischild-2017-313315 (2018).

Hennelly, K. E. et al. Detection of Pulmonary Embolism in High-Risk Children. J Pediatr
178, 214-218.e213, doi:10.1016/].jpeds.2016.07.046 (2016).

Agha, B. S., Sturm, J. J,, Simon, H. K. & Hirsh, D. A. Pulmonary embolism in the pediatric
emergency department. Pediatrics 132, 663-667, doi:10.1542/peds.2013-0126 (2013).
Pelland-Marcotte, M. C. et al. Outcomes and risk factors of massive and submassive
pulmonary embolism in children: a retrospective cohort study. Lancet Haematol 6,
eldd-e153, doi:10.1016/52352-3026(18)30224-2 (2019).

Goldenberg, N. A. et al. Multicenter randomized controlled trial on Duration of Therapy
for Thrombosis in Children and Young Adults (the Kids-DOTT trial): pilot/feasibility phase
findings. J Thromb Haemost 13, 1597-1605, doi:10.1111/jth.13038 (2015).

Monagle, P. et al. American Society of Hematology 2018 Guidelines for management of
venous thromboembolism: treatment of pediatric venous thromboembolism. Blood Adv
2, 3292-3316, doi:10.1182/bloodadvances.2018024786 (2018).

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 141, e7375-e801S,
doi:10.1378/chest.11-2308 (2012).

Version | Date 13-Jan-2021



14.

15.

16.

Hancock, H. S. et al. Cardiac findings and long-term thromboembolic outcomes following
pulmonary embolism in children: a combined retrospective-prospective inception cohort
study. Cardiol Young 23, 344-352, doi:10.1017/51047951112001126 (2013).

Bernstein, D., Coupey, S. & Schonberg, S. K. Pulmonary embolism in adolescents. Am J
Dis Child 140, 667-671 (1986).

Biss, T. T., Brandao, L. R., Kahr, W. H., Chan, A. K. & Williams, S. Clinical features and
outcome of pulmonary embolism in children. British journal of haematology 142, 808-

818, doi:10.1111/j.1365-2141.2008.07243.x (2008).

Version | Date 13-Jan-2021



Management of acute pediatric
pulmonary embolism

Signs and Symptoms
Unexplained sign of the followings:
-Increase RR, HR for age
-Shortness of breath
-Chest pain
-Hemoptysis
-Increase RV pressures and/or
EKG abnormalities
-Decrease oxygen saturation

Sign and symptom
+
Risk factor

Risk factor

tidal CO,, ABG, CBC, coagulogram,
fibrinogen then

Activate PERT
Request for CTPA or V/Q scan

Initial evaluations: CXR , EKG, D-dimer, end

-Congenital heart disease or prior
pulmonary artery surgery e.g. post
Fontan’s surgery

-Hormonal supplementation
-Active cancer on chemotherapy
-Presence of CVL

-Recent Hx of immobilized > 3 days
-Presence of autoimmune disorders
-Obese

-History of splenectomy

-Family Hx or known thrombophilia
-History of previous VTE

-Vascular malformations especially of
lower extremities

-Nephrotic syndrome

l

Hemodynamically INSTABILITY
(BP< for age) Transfer to PICU

CTPA/VQ ¢
scan +

scan -

Echo, Pro-BNP, troponin

Work up other etiology

TPA 0.1-0.5 mg/kg/h x 6 h
Unfractionated heparin 10

U/Kg/h
|

Evaluate at 6 h after
treatment

I

Not improve
TPA 0.1-0.5 mg/kg/h x 6 h
Unfractionated heparin 10

U/Kg/h

X

PERT, Pulmonary embolism
Response Team
-Hematologist
-Pulmonologist
-Cardiologist

-Critical care

Note:

Clinical worsening

l

Patient hemodynamically STABLE

¢ CTPA/VQ CTPA/VQF L

scan +

CTPA/V
Qscan -

Transfer to PICU
Echo, Pro-BNP,
troponin
Standard heparin

No PE

Looking for the
other etiology

therapeutic dose

-Patient with congenital heart disease or prior history of pulmonary artery surgery e.g. Fontan’s surgery and

suspect in situ pulmonary artery thrombosis. If clinical instability, directed thrombolysis may be preferred

according to institutional guideline

-Refer patient to the tertiary care hospital is suggested if investigation and treatment is not available
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