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Gl outenka U no\

Definice:

*l outge vk ® zabar ven?
z p T s ovzestop®m koncentrace bilirubinu
extra/l-1t nt racel ul 8r n2 ch

*Hyperbilirubinemiez vI geng kon
bir Il 1 rubi nu v Kkr eunol/lB m
bez ohledu na dnRt skl
umol/l)
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AGui d ePediatries 2004

AAP - Subcommiteeon Hyperbilirubinemia (od r. 1994)
www.aap.org./family/jaundicefaq.htm

*redukovat incidenci hyperbilirubinemie a encefalopatie

* motivace koj?2c? matKky

* definovat rifliokuw propugt NDn?

* | ® bou u novorozence pSedch§z
* costbenefit

www.pediatrics.org




AGui dePediatries 2008

AAP - Subcommitee on Hyperbilirubinemia (1994) :
www.aap.org./family/jaundicefaq.htm

*predikcel asn®ho i kter u
*novs8§ dopwrmdmeaxgdement u | asn®h
* definovatrizikovzniku c hol est at i ck ®h o |
* definovat rizi ko neonat 8l n
hyperbilirubinemii

www.pediatrics.org
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L N E O Beoweb(2015)

Doporul en® innicﬁ@

Nej |l astDji1 di skut
ADi agnost ihgeerbilrubihe®ie b a
AOTOTERAPIE i TcB vs. Shili

Rropugt Dn2 O o2vdoH o zpeunpceel 1

Aollow-up u PLDD O 7&2H,I duny
+bi ochemi ck® vyget Sen?

www.neonatologie.cz
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INFI.UOENOCEK

OF THE

BLUE RAY or tTaE SUNLIGHT

AMNMD OF THX

BLUE COLOUR OF THE SKY,

IN DEVELOPING ANIMAL AND VEGCETABLE LIFE;
I ARRESTING DISEASE, AND IN RESTORING HEALTH IM ACUTE AND
CHRONIC DISORDERS TO HUMAN AND DOMESTIC ANIMAIS

|
AN FIJOUSTREATED BY THA EXFERIMNNNTS OF

GEN. A. J. PLEASONTON, AND OTHERS,

Betewweersr the years r186r arnd r8706.

Addvessed to the Philadelphia Society for Promoting Agriculiure.

- Epvor may 5S¢ folerated, voker recsors is Left free fo combaf ©£.7"— TAomxs Felcrser,
~ If tAis tFheory dr frise, 35 upscts all other theorics. — RicAmond HWhig.

PHILADELPHIAG:
CLAXTON. REMSEN & HAFFELFINCER, PUBLISHERS.
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Historie

1876- PleasontonAb | ue gl as
1958- Cremer (Evropa)
lucey k1l asi ck8 (Usmt ¢
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Metabolizmus bilirubinu

Zdroj: hemo-proteiny v bb. RES
Denn? produkce Dbilirubi nu:
*u dos pN3-Bmdikg/den
*u plodu transpl alongnace §r n 2
* U novorozenece - 10 mg/kg/den
hl azxrmop 75 % bilirubinu zHb
1gHb = 34mg = 60Qmol bilirubinu

0 s t adrofe?25 % myoglobin, cytochromy, krvetvorba

CO

HEME . iliverdin . pilirubin




Metabolizmus bilirubinu

gl ul
albumin ligandin
i T konjuglovanl
bilirubin =—— bilirubin > bilirubin T

glukuronyl - v
transfer 8z a

~

bi l i rubi n rozpustnl Vv tuc?2c

nekonjugovanil konjugov
nepS2ml




Fyzi olpoSgil ¢ kW i kt er

1. Zvigen8 nab2dka bilirubinu jat
*V'ygoe?r yt r omasa/ky hnmenosti

*Kratdg®d ka ¢g. (er9Yt doc[yt T

*zv 1 geemtlier oh e b Bdidhddsrholky)

2. Snzgen8 eliminace bilirubinu

*sn2 gveynchyt §n2 bi | (ligandiatv)er n2 buRkoO
*sn2 gkeonn8j ugal n2(k sghobmoenov §

*s n2 gedinmmirce GIT (v y @ldivita betag| ukur pni d8zy




Pat ol @8 Icikn® i kt er

1.Zvigen8 nab2dka bilirubinu jat e
*hemol T za

*defekty erytrocyt T

*polycytemie,e x t r a \a hemBtomy

2.Snz2gen8§8 eliminaln?2 schopnost
*sn2geng8 konj thgpatbcyt# s chopnost
* nezralost

* sn2gen8 eliminace

3. Kompl exn? poruchy




Toxicita bilirubinu

*I e dTv o dyenilirupimremill ®| 1t a pr

Cytotoxicita :
por ucha funkce bunD|l n® membr 8§ny,
fosforyl ace a synt ®zy DNK, I nhi bi

mi tochondri 8l n2ch pochodech a ne.

Faktory a stavy:

hl adina voln®ho (nepS2m®ho) bilir
propustnost HE bariery (inhibice RPglykoproteinu), pH,Sa | b + Y

nervov® tkgnn , asfyxie, nezral os




Neurotoxicita

Postigen2 CNS, zabarven?2 baz8l n2¢c¢h
Posl “daj v LR 1950 (?)

AKUTNéncefal opatie (di fuzn2 post | ¢
1. stadium-hypotoni e, | etargie, vysoko| |
2. stadium- opistotonus  r i gi di ta, kSel e, exit.L
CHRONI CKC =i kgdrosl (j&mh)a hlavovlc
1. stadium- spasticitau st upuj e koncem 1. t1 dnle
2. stadium-p o z gdpasticita at et -ganz PMEprocn § Igre?




RIZKAJCDROVEHO | KTERU U NEZRALAKCH

- Term
=&~ Preterm
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per 100 000 preterm births
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Burke, B. L. et al. Pediatrics 2009:123:52432




Diagnostika |

hyperbilirubi n®mi e
nekonjugovans§ konjugovansS8

/ \ |

fyzi ol ogi cpatblog. patolog.



Diagnostikall krit®ria kIlinicks

Klinicky: O S - bilirubin 70 - 85 umol/l

Nekonjugovan® : pSevaha neps
fyziol ogl ck®
patol ogi ck®

Konjugovan® : pS2ml bili >

vgdy patol ogi ck®



Roz mez?2

Cel kovl
V Nk

O i 1den

O 7 2dny 10371 171
3175 dnT68i1 137
1 7 15rok 3.4 17,1
157 99 rok 3,47 17,1

bil irub
-bilirubin umol/I
3471 103

bi |

Konjugovanl

OrT 99R 8,4

hodnot

I n

I Tubi n:




Ro z d Ihl yepne?r bi,I | r u
(podl e-l pS2 1| 11

1. Hyperbilirubinemie ne k onj ugov an 8§

1.1. hemol yti ckS 8
Akorpuskuwlr®zeh® hemol ytick®
Aabnormity membr 8ny erytroc)
AenzymatickIl defici-t

A hemoglobinopatie

Aextrakor pithsekmoll §rtrn2c k8 nemoc

A hematomy



RozdIhlyepne?r bi | 1 r u
(podl e-lpS21] in

l2nehemol yti ck$8
Afyziologicks 8

Akojenlch dnt 2

A nezralost

AdnRDti mat eknelliusdi abet es
Aobstrukce gastrointestinglr
Ahypothyre-za

Acystick8 fibr-.za

Avrozen® defekty konjugace (
Crigler-Na | | ayndfowm)



RozdIhlyepne?r bi | 1 r u
(podl e-llipS21 i n

2. Hyperbilirubinemie k onj ugovans
A2.1. pogkozen2 jater

Avrozen® met ab abldktoser®y v a d
d e f iI-Jeantitrypdihu, DubinJ o hnson T v
syndromR o t osynfirem

Ai nfekln2 nemoci (hepat.
toxi ck® viivy (| ®ky, D a

A2. 2. atrezie ¢glulovlich

A2.3. idiopatick8 neonat




Diagnostika

kK1 1 nit ck Gritexiunl as o v ®

HYPERBILIRUBINEMIE

,asn/\pozdn2
fy2|olog\kp°atolog|ck§ patol ogi ck 8§



*

Fyzi ol ogi ck 8

pupeln2kovl bilirubin: do
projevy od 24 hodin- maximum 5. den
wstup po 1 tldnu ¢givot a
hodnota cel kov®ho Dbil i rubi nu

~

Ajinak zdravlfi novorozenec

*

zpravidla nevygaduje | ®| bu

1

S}



Pat ol ogi ckgsg f

*pupel n2kovIl buwurhollrubi n nad 5
projevy pSed 24.h |/ po 10. d
vysok8 hodnota cel kov®ho Dbi |
A n e mo aavdroZenec

rizi ko akutn?ShitnhOo2Isa|l npat ale?
0420520umol/ |  (zral 2 , donogen?2)

*Pravidel n® moni torovsgn? a | ®



KI'inick® formy gl ot
nekonjugovans8 hyperob

Fyvyziologick8 gl out enka

Pat ol ogicks8 gl outenka
a) pSi IzamupidzadeZRh, ABOher edi t8§rn2 sfero

b) sepse + TORCH adns8tn?2 iInfekce
c)lextravaskul 8rn? rozpad erytrocyt T
dDPM-hypotyre:-za, gal akt os®mi e

e) polycytemie

f) vrozen® enzymo-Nagat)i e (napS. Crigg
ddkojenlich dnRt2 (vlasnl), icterus z
e) d2thD diabetick® matky

g) hedonogen?



KI'inick® formy gl ot
konjugovan® hyper bl

Pogkozen? jakenngdgbu®Rk§ + nek

*toxi ck® posti gend@®kegnddBoxi ny
*DPM

Chol egtypzkaong ugovanSs8)
* extrahepats8ln?2 (VVYV)
* i ntrahepats8ln?2 (VVV)

* syndrom inspisovan® ¢glul e p




Hemol yti ck8 nemoc

RH izoimunizace- anti D ABO izoimunizace

1.f §:azeimunizacematky 1.f8ze:

Matka KSRhnegati vn? _
(v populaci 15 % d/d). Ery - matka KS O produkuje

trocyty plodu do krve matky I n k ompPL anti A, &nti B
A a)prenat 8§l nh j ipgSpr vonrzavi di t D

anemie- hypoxie hydrops
plodu

A bpostnat §l ni
Ikterus - anemie

2.f 8:he mo IPL z a



V4

Vyget Sen?

*KO

*odeslat krev matky (Cc, Dd, Kelly, Duffy)

*KS, Coombst est , vol nN® pr ot I | 8t k!
*bili cel kojvat er ymfSchadd z ¥ mk t §t
* MOL

*Zobrazovac?2 metody UZ bSicl

DifDG: tvar erytrocytstreeningl AR C
2000 visledky)



CoombsTv

ive test result

Human anti-RBC
antibody

Antinuman
antibody
(Coombs reagent)

~
Blood sample from a patient with The patient's washed RBCs agglutinate: antihuman
immune mediated haemolytic anaemia: RBCs are incubated with antibodies form links between
antibodies are shown attached to antihuman antibodies RBCs by binding to the human
antigens on the RBC surface. {(Coombs reagent). antibodies on the R8Cs.

ndirect antiglobulin test

Positive test resulit

Recipient's serum Donor's blood sample is Recipient’'s Ig's that target Anti-human 1g's Agglutination of red blood
is obtained, added to the tube with the donor's red blood celis (Coombs antibodies) cells occurs, because
containing serum. form antibody-antigen are added to the human 1g's are attached to
antibodies (1g's). complexes. solution. red blood cells.




L ®| ba gl out en

Pr e n a:tvs | L.nRbevenceéAnti D/72 hodin
fetBRFA?2pod8n? kalrilomiemua ®¢

Postnat 8l ni

AMe di k a me phenolrarbitalcarbeadsorb

A fototerapie, hydratace HDIVIG:
A HDIVIG 0.5 mg/kg/div. (Gottstein2003)

A Fototerapie:

Al nvazivn?2 vmentDondha8 tr ansf



Fototerapie

A Dl i n ksevmsvinavoud ®| k4854475 nm

A fotodegradacebilirubinu nan e t o X izcokbi®ubinu , kt er T
nembdkonj ugpg8&nech

a) fotoizomerizace exkrecedog | u |zio hil®ubinu
b)i nt r a mo lcyklizacd- éxkrecédo g | dumirubin
c) fotooxidace- eliminacemo | 2

To Io To

A CAVE: k r yot| @tosensibilizacé, p S e h, 8oStatektekutin,
monitoring, syndromb r o n z a ¢ ®{@enebaby)-c hol @ st § z
lumirubin - bilifuscin = Kontraindikace FT!



Hodr Tv 1 ndi kal



