Az ujszulottkori hemolitikus betegség immunglobulin kezelése.
Hemolytic Disease of the Fetus and Newborn -
Intravenous Immunoglobulin. (HDFN - IVIG)

(A Szegedi Gyermekklinikan 2012 szeptember 9.-én elhangzott referatum alapjan.)

Bevezetés

A témanak a cimben olvashato ,els6 fele” — az ujszulottkori hemolitikus betegség —, akar a
tankdnyvekbdl is, (viszonylag) jol ismert, a masodik — a kilénbdzé korallapotokban
alkalmazott intravénas immunglobulin kezelés —, szintén. Nem szerepel viszont a
gyakorlatunkban, és szamunkra ez ideig a szakirodalombdl is ,kevéssé ismert” a kettd
kombinacioja. [Jellehet, a ,szamtalan” publikaciébdl ma mar nehéz és kockazatos is a valogatas. - V.1.]

A jelen dsszeallitas a klinikai szempontok mellett béségesen targyalja az (intravénas)
immunglobulin G (kezelés) hatasmechanizmusat. Ez alapjaban véve immunmodulacio, de a
folyamat sok alapvetd részlete még nem kelléen tisztazott. Az ,elméleti” vonatkozasok
ismerete ugyanakkor a Klinikan, mint egyetemi oktatasi intézetben mikodo orvosok
tajékozottsaga szempontjabadl fontos.

A téma irant a figyelmet Prof.Dr.Zeher Margit el6adasanak egyik diaja keltette fel, melyen az
immunglobulin kezelés indikacidi kozott az ujszulottkori hemolitikus betegség is szerepelt.

[Egyébként, a kitlin6 6sszefoglald ,Zeher M.: Immunglobulin kezelés immunmodulans hatésai autoimmun kérképekben”
teljes dia-sorozata megtalalhaté a Gyermekklinika kiadvanyaban (ISBN 1588-3515); Turi Sandor (szerk):
Gyermekgydgyaszati tovabbképzd eléadasok. Tiszaparti esték 2011-2012, XIlI. kétet, 161-167 old., SZTE AOK
Gyermekgyodgyaszati Klinika és Gyermekegészségugyi Kézpont, Szeged, 2012 oktéber. - V.1.]
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Hazai tankdnyveink a témat nem targyaljak, miel6tt azonban a kilféldiekre térnénk. lassunk
— a jobb megértés érdekében —néhany idevonatkozé fontosabb roviditést.



HDN / IVIG
Roviditések:
Erythroblastosis Foetalis
Morbus Haemolyticus Neonatorum
Ujszuléttkori Hemolitikus Betegség
Hemolytic Disease of the Newborn
Hemolytic Disease of the Fetus and Newborn
IntraVenous ImmunoGlobulin
High Dose IntraVenous ImmunoGlobulin
High Dose Intravenous Immunoglobulin Therapy
IntraUterine Transfusion
Exchange Transfusion

A(z egyik) legfontosabb gyermekgydgyaszati kézikonyv (19) a tomor bevezetés

Kliegman: Nelson Textbook of Pediatrics, 19th ed. 2011 Saunders,
97.2 Hemolytic Disease of the Newborn (Erythroblastosis Fetalis)
Akhil Maheshwari, Waldemar A. Carlo

Erythroblastosis fetalis is caused by the transplacental passage of
maternal antibody active against paternal RBC antigens of the infant and
Is characterized by an increased rate of RBC destruction. It is an important
cause of anemia and jaundice in newborn infants despite the development
of a method of preventing maternal isoimmunization by Rh antigens.
Although more than 60 different RBC antigens are capable of eliciting an
antibody response, significant disease is associated primarily with the D
antigen of the Rh group and with incompatibility of ABO factors. Rarely,
hemolytic disease may be caused by C or E antigens or by other RBC
antigens, such as CW, CX, DU, K (Kell), M, Duffy, S, P, MNS, Xg,
Lutheran, Diego, and Kidd. Anti-Lewis antibodies do not cause disease.

utan kimerit6en targyalja a kérképet. A kezelés kapcsan,

[



Treatment
Exchange Transfusion
Intravenous Immunoglobulin

Early administration of intravenous immunoglobulin
(IVIG) may reduce hemolysis, peak serum bilirubin
levels, and the need for exchange transfusions.
IVIG administration reduces the need for exchange
transfusion, the duration of phototherapy, and the
length of hospitalization. A dose of 0.5-1 gm/kg may
be used.

a vércsere targyalasat kovetden, roviden emliti az intravénas immunglobulint, amely
csOkkentheti a hemolizist, a szérum bilirubin csucsértéket és a vércsere-szuksegletet.

A masik alapvetd, modern forrasmunka (25) a korkép kezelésében rogziti az intravénas
immunglobulin indikacidjat: izoimmun hemolitikus betegség, a vércsere indikacidjat
megkozelitd bilirubin szinttel.

Bope and Kellerman: Conn's Current Therapy 2012, 1st ed.

Hemolytic Disease of the Fetus and Newborn
Michael A. Posencheg, MD, Phyllis A. Dennery, MD

Current Therapy

[0 Intrauterine transfusion may be indicated in the setting of severe fetal
anemia with or without edema or hydrops fetalis.

[0 Phototherapy, the mainstay of postnatal management of
hyperbilirubinemia, converts unconjugated bilirubin in a nonenzymatic
fashion to a polar, water-soluble form that is more readily excretable.

[0 Intravenous immunoglobulin (Gammagard) is indicated in
infants who have isoimmune hemolytic disease and bilirubin levels
approaching the threshold for double-volume exchange transfusion.

[0 Double-volume exchange transfusion is reserved for infants who fail
phototherapy and intravenous immunoglobulin (if indicated). It replaces
and removes approximately 86% of the infant's own blood. In the setting of
iIsoimmune hemolytic disease, double-volume exchange transfusion has
the added benefit of removing offending maternal antibodies, which
contribute to the hemolysis from the infant's circulation.

Hivatkozik az American Academy of Pediatrics (AAP) ajanlasara (2, 6); leszégezi tovabba,
hogy a fénykezelés és az IVIg nem mindig elégséges, tovabba: alacsonyabb bilirubin
szintnél is jelentkezhetnek idegrendszeri tiinetek. Ekkor vércsere indikalt.



Treatment

In the setting of isocimmune (or antibody-associated) hemolysis,
the use of intravenous immune globulin (IVig [Gammagard]) has
been shown to decrease the need for exchange transfusion and
is a helpful adjunctive therapy. The current recommendation
from the American Academy of Pediatrics (AAP) is to administer
IVig 0.5 to 1 g/kg over 2 hours if the total serum bilirubin is rising
despite phototherapy or if the total serum bilirubin is within 2 to
3 mg/dL of the exchange transfusion level. This dose may be
repeated in 12 hours.

For some infants, the use of phototherapy and IVlg, if indicated, is not
sufficient to control the rising bilirubin level. Alternatively, some infants
have neurologic manifestations of bilirubin toxicity despite bilirubin
levels lower than suggested therapeutic levels. In these instances, a
double-volume exchange transfusion is indicated.

A betegség (HDN) viszonylag friss 6sszefoglalo ismertetése (22) térténeti visszapillantast is
tartalmaz,

Haemolytic disease of the newborn

Neil A Murray and Irene A G Roberts

Imperial College, Department of Paediatrics, Hammersmith Hospital,
London

Short abstract

In the space of most paediatricians working lifetime, the spectrum of
haemolytic disease of the newborn (HDN) has changed beyond
recognition. Thirty years ago, HDN was almost synonymous with Rh D
allorimmunisation and was a common neonatal problem. It was usually
unmodified by antenatal therapy and caused overt fetal or neonatal
haemolysis, leading to marked neonatal hyperbilirubinaemia and attendant
anaemia. Affected neonates were commonly sick and unstable at birth,
required multiple exchange transfusions, and suffered considerable
neonatal morbidity and mortality. However, the introduction in the UK in
the 1970s of routine postnatal prophylactic antiriD immunoglobulin for Rh
D negative women has dramatically reduced this form of HDN, and as
such this treatment ranks as one of the great success stories of modern
perinatal care.

kiemelve a vércseré(ke)t igenylé Rh-D alloimmunizacio gyakorisaganak és sulyossaganak
csokkenését, amely a 70-es évektdl indult anti-D profilaxis ,sikertorténete”.

A HDN ugyanakkor nem tiint el: megnyilvanulasi formai valtoztak, és ujabb kezelési
lehetéségek mertltek fel.



Although the clinical burden imposed on neonatal services by HDN has
greatly reduced, it has not disappeared. Neonatal paediatricians continue to
recognise a number of different presentations of neonatal haemolysis,
many of which are considerably more subtle than the traditional “neonatal
emergency” presentation of severe Rh D disease. In contemporary
neonatal practice, HDN should be considered in the fetus or necnate where
there is one or more of the following:

+ rapidly developing or severe hyperbilirubinaemia not predicted by

maternal antenatal antibody screening;

+ positive maternal antenatal antibody screening and/or diagnosis of a
severely anaemic/hydropic fetus;

+ a positive direct antifglobulin test (DAT);

» haemolysis detected on blood film examination;

+ prolonged hyperbilirubinaemia.

In addition to these various presentations of HDN, the spectrum of the
disease has altered as new treatments, particularly improved phototherapy
and/or intravenous immunoglobulin (IVIG), are being evaluated and
introduced to reduce the need for exchange transfusion in the reduced
number of severe cases. This review will aim to place HDN in the context of
contemporary neonatal services, systematically evaluate its various
presentations, and review the evolving role of these new treatments.

A nagy adagu IVIG kezelés értékelése kisebb tanulmanyokban (pilot studies), de nagyobb,
rendszerezett dsszefoglaldkban (systematic reviews) is, szamos problémat vet fel.

Developments in treatment for neonatal hyperbilirubinaemia

High dose IVIG

In the last 10-15 years, a number of pilot studies have been published reporting the
effect of high dose IVIG as an adjuvant treatment to standard therapy for HDN.
Most of these studies have also formed the basis of two systematic reviews. Clearly,
in the context of their applicability to modern neonatal practice, there are potential
methodological difficulties with most of these studies: the studies have assessed a
relatively small number of neonates; most patients studied have ABO HDN (and are
therefore presumably clinically well); the protocols of the larger studies include
exchange transfusion at relatively low concentrations of bilirubin, 290-340 pmol/|
(concentrations that would not trigger automatic exchange transfusion for neonates
with ABO HDNM in most units); the timing of administration and dose of IVIG vary
considerably between studies. Despite these problems, it seems clear that IVIG
does confer benefit when administered to neonates with HDN. The published
studies suggest that IVIG in this context reduces the number of neonates treated
with exchange transfusion, the total length of phototherapy required, and the length
of hospital stay. Late anaemia may be more prevalent in those treated with IVIG,
presumably because fewer neonates have exchange transfusion and therefore
removal of maternal antibody. No major side effects have been reported in the
neonates treated with IVIG, but it should be remembered in this context that IVIG is
a pooled blood product and so the potential for transmission of blood borne
infections will always be present.

Viszonylag csekély volt a betegek szama; legtobbjuk — inkdabb ABO HDN - klinikai allapota
j6 lehetett; a vércseréket mar aranylag alacsony bilirubin szintnél elvégezték; Az IVIG
adagolasa valtozo volt. Kovetkezésképpen: (feltehetbéleg) csdkkent a vércserét igénylé
ujszulottek szama, a fénykezelés és a korhazi apolas id6tartama is.

Az IVIG kezeltekben a kés6i anaemia gyakoribb, mivel az anyai antitestek eltavolitasa

— a vércserevel ,szemben” — nem tortént meg. Nagyobb mellékhatas nem volt, de
,pool-ozott” vérkészitmény lévén, fennall a lehetbség a fertdrés atvitelére.



Mindezek ismeretében a neonatologusok akkor fognak tudni helyesen donteni a HDN - IVIG
problémaban, ha majd a vércsere indikaciéjanak modern klinikai gyakorlatat tikr6zé
tanulmanyok rendelkezésre allnak.

Given these facts, how should neonatal paediatricians approach the use of IVIG in
patients with HON? Clearly, one approach is to wait for results from a definite
trial(s) with methodology that reflects modern clinical practice—that is, where the
decision to carry out an exchange transfusion is based on the combination of
bilirubin concentration, general condition of the neonate, rapid diagnosis of the
likely cause of HDN, and response to intensive phototherapy—rather than a
didactic approach based solely on bilirubin concentration or rate of rise of bilirubin.

This approach is entirely justified given that IVIG can never be guaranteed to be
100% safe (although blood for exchange transfusion also cannot be guaranteed to
be 100% safe, and, as clinical experience of exchange transfusion itself
decreases, this procedure may well have increasing morbidity). Alternatively it may
well be justified to electively use IVIG in a small number of selected patients with
HDN where the likelihood of exchange transfusion is great—that is, neonates with
Rh disease unmodified by antenatal treatment or neonates with potential ABO
HDN where a previous sibling has suffered from severe disease requiring
exchange transfusion. As a definitive trial reflecting modern practice recruiting
sufficient patients to show a definite reduction in neonates who require exchange
transfusion would need to be a large multicentre exercise, the latter option is likely
to be followed by those swayed by the current evidence on IVIG for HDN.

Egyik mdédszer sem 100%-o0san biztonsagos; az IVIG elektiv alkalmazasa lehet helyénvald,
megfeleld kritériumok szerint valogatott esetekben. A fennallé bizonytalansagok oldasara
nagyobb, multicentrikus tanulmany(ok) szikséges(ek).

Az .érett” ujszulottek hyperbilirubinaemiajanak kezelésére az American Academy of
Pediatrics (AAP) illetékes albizottsaga 2004-ben tett javaslatot (2), amelyen érdemben a
2008-as ajanlas (6) sem valtoztatott.

1. Management of jaundice and prevention of severe neonatal
hyperbilirubinemia in infants >or=35 weeks gestation.

Bhutani VK, Maisels MJ, Stark AR, Buonocore G; Expert Committee for
Severe Neonatal Hyperbilirubinemia; European Society for Pediatric
Research; American Academy of Pediatrics.

Neonatology. 2008:94(1):63-7.

2. Management of hyperbilirubinemia in the newborn infant 35 or more
weeks of gestation. American Academy of Pediatrics Subcommittee on
Hyperbilirubinemia.

Pediatrics. 2004 Jul;114(1):297-316.



Az ajanlas lényege: IVIG ajanlott (0,5 - 1,0 g/kg adagban, 2 éras infuziéban) ha intenziv
fénykezelés ellenére az 6ssz- (szérum) bilirubinszint emelkedik és megkozeliti a vércsere
,KUszOb™-6t. Az adag 12 6ra mulva megismételhetod.

AMERICAN ACADEMY OF PEDIATRICS
Management of Hyperbilirubinemia in the Newborn Infant 35 or More
Weeks of Gestation

RECOMMENDATION 7.1.4:

In isoimmune hemolytic disease, administration of intravenous y-globulin
(0.5-1 glkg over 2 hours) is recommended if the TSB is rising despite
intensive phototherapy or the TSB level is within 2 to 3 mg/dL (34-51
umol/L) of the exchange level If necessary, this dose can be repeated in 12
hours (evidence quality B: benefits exceed harms).

Intravenous y-globulin has been shown to reduce the need for exchange
transfusions in Rh and ABO hemolytic disease. Although data are limited, it
Is reasonable to assume that intravenous y-globulin will also be helpful in
the other types of Rh hemolytic disease such as anti-C and anti-E.
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« The dashed lines for the first 24 hours indicate uncertainty due to a wide range of clinical circumstances
and a range of responses to phototherapy.

* Immediate exchange transfusion is recommended if infant shows signs of acute bilirubin encephalopathy
(hypertonia, arching, retrocollis, opisthotonos, fever, high pitched cry) or if TSB is 25 mg/dL (85 pmoliL)
above these lines.

* Risk factors - iscimmune hemaolytic disease, GEPD deficiency, asphyxia, significant lethargy, temperatura
instability, sepsis, acidosis.

+« Measure serum albumin and calculate B/A ratio (See legend)

* Lise total bilirubin, Do not subtract direct reacting or conjugated bilirubin

+ |l infant is well and 35-37 6/7 wk (median risk) can individualize TSB levels for exchange based on actual
gestational age.

A diagram a ,kritikus” bilirubin értékeket mutatja, kockazati csoportok szerint.
Friss esetismertetés utal arra, hogy D antigén mellett - sajatsagos médon — még mas, pl. S

antigén is okozhat alloimmunizaciét (32). Az eset egyik kildnlegessége, hogy az Rh-negativ
anyaban nem volt az Rh-D alloimmunizacionak szerologiai jele,



J Med Case Rep. 2012 Feb 20;6(1):71.

Hemolytic disease of the fetus and newborn caused by anti-D and anti-S
alloantibodies: a case report.

Yousuf R, Abdul Aziz S, Yusof N, Leong CF.

Blood Bank Unit, Department of Pathology, Universiti Kebangsaan
Malaysia Medical Centre, Kuala Lumpur, Malaysia.

ABSTRACT:
INTRODUCTION:

Hemolytic disease of the fetus and newborn is most commonly caused by
anti-D alloantibody. It is usually seen in Rhesus D (RhD)-negative mothers
that have been previously sensitized. We report here a case of hemolytic
disease of the fetus and newborn in a newborn baby caused by anti-D and
anti-S alloantibodies, born to a mother who was RhD negative, but with no
previous serological evidence of RhD alloimmunization.

A terhesség 22.hetében csak anti-S elleanyagokat talaltak; szuletéskor viszont az
Ujszlldttben és az anyaban is anti-D és anti-S ellenanyagok voltak kimutathatok.
A korlefolyas enyhe volt, az ujszulott 5 napos fénykezelést igényelt csak.

CASE PRESENTATION:

A one-day-old Chinese baby boy was born to a mother who was group A RhD
negative. The baby was jaundiced with hyperbilirubinemia, but with no evidence of
infection. His blood group was group A RhD positive, his direct Coombs' test result
was positive and red cell elution studies demonstrated the presence of anti-D and
anti-S alloantibodies. Investigations performed on the maternal blood during the 22
weeks of gestation showed the presence of anti-S antibodies only. Repeat
investigations performed post-natally showed the presence of similar antibodies as
in the newborn and an anti-D titer of 1:32 (0.25 IU/mL), which was significant. A
diagnosis of hemolytic disease of the fetus and newborn secondary to anti-D and
anti-S was made. The baby was treated with phototherapy and close monitoring. He
was discharged well after five days of phototherapy.

CONCLUSIONS:

This case illustrates the possibility of an anamnestic response of allo-anti-D from
previous sensitization in a RhD-negative mother, or the development of anti-D in
mid-trimester. Thus, it highlights the importance of thorough antenatal ABO, RhD
blood grouping and antibody screening, and if necessary, antibody identification and
regular monitoring of antibody screening and antibody levels for prevention or early
detection of hemolytic disease of the fetus and newborn, especially in cases of
mothers with clinically significant red cell alloantibody.

Felmerulhet az anamnesztikus reakcio lehetésége, és tanulsagként: fontosak az antenatalis
vércsoport és szeroldgiai vizsgalatok.

Ugyancsak friss esetismertetés (30) hangsulyozza, hogy az Rh-izoimmunizacié okozta
Ujszuléttkori hemolitikus betegség ,nem tlint el”, bar az incidenciaja [az élveszilletések szamanak
csokkenését is figyelembe véve - V.1.] legalabb egytizedére csdkkent. [igy a miDél-Alféldi régidonkban az évi



,i0bb, mint 100” helyett manapsag ,kevesebb, mint 10” esettel szamolhatunk, ez pedig a diagndzisban és a kezelésben
valo tapasztalatszerzést” korlatozza - V.1.]

Erythroblastosis fetalis = Mar a multe ?

Szende Katalin, Sz6ll6si Krisztina, Dalloul Hicham,Végsé Aranka, Takats
Agoston, Nobilis Andras

SE, Il. Szuleszeti és Nogyogyaszati Klinika, Koraszulétt Intenziv Osztaly,
Budapest

Az anya és a magzat kozott [étrejovd vércsoport inkompatibilitasok kézil
az Rh (D) izoimmunizacionak van a legnagyobb jelenttsége. Ha egy Rh
(D) negativ n6 Rh-antigen hatasnak van kiteve, benne Rh-ellenanyagok
kepzbdhetnek, amelyek egy Rh-pozitiv magzatban hemolitikus betegseget
idezhetnek eld.

Diamond es munkatarsai alkottak meg 1932-ben az erythroblastosis fetalis
elnevezest a hemolyticus anemia, extramedullaris hematopoesis,
hepatosplenomegalia és a vérben megjelend éretlen erythroblastok
egyuttes el6fordulasanak leirasara.

Az Rh-negativitas prevalenciaja Eurépaban, igy hazankban is kb. 15%.

Az Rh-izoimmunizacio okozta hemolyticus betegségek incidenciaja az 1968-
as anti-D-immunglobulin profilaxis bevezetését kévetden a korabbi 6/1000
elvesziletésrdl 6/10.000-re, a perinatalis mortalitas 25%-rol 5% ala
csOkkent.

Bar az anti-D profilaxis hatékony és manapsag az immun hydrops
hatterében leggyakrabban ABO inkompatobilitas all, az erythroblastosis
fetalis nem tdnt el. Az okok kozdtt szerepelhet az, hogy az Rh-szenzitizalt n6
nem kapott anti-D profilaxist, mert egy korai vetéles kapcsan még fel sem
merUlt a terhesség, vagy egy korabban kapott transzflzié soran mar
szenzibilizalodott.

Egy esetlnk ismertetése kapcsan erre és a lehetseges prenatalis és
postnatalis diagnosztikus (anya és Ujszulott ABO vercsoport es Rh-
meghatarozas, direkt és indirekt Coombs teszt, anyai IgG-antitest titer és
lgG-alosztaly, magzati Rh-genctipus, ultrahang, magzatviz-analizis,
reticulocytaszam, bilirubinszint) valamint terapias (anti-D-

profilaxis, plazmaferezis, intrauterin transzflzio, IVIG, fototerapia, vercsere)
lehetbségekre szeretnénk felhivni a figyelmet.

Magyar Gyermekorvosok Tarsasaga 2012. évi Nagygydlése, Tapolca, szept 6-8.
Elbadas dsszefoglald.
Gyermekgyogyaszat. 2012; 63: 242-3.

Felhivjak a figyelmet a pre- és postnatalis diagnosztikus és terapias lehetéségekre,
teendbkre (kdztik a késdbb még targyalando ultrahang vizsgalatra, és — jelen témank
szempotjabol — az IVIG kezelésre).



Rendszerezett 6sszefoglaldk (systematic reviews);
az IVIG kezelés evidenciakon alapulé indikacioi

Egy évtizedes az IVIG kezelés - Ujszilottkori hemolitikus icterus kritikai attekintése (1). A vizsgalat targya, célja az volt,
hogy hatékonyan csdkkenti-e az IVIG a vércsere-sziikségletet.

Cochrane Database Syst Rev. 2002;(3):CD003313.
Immunoglobulin infusion for iscimmune haemolytic jaundice in neonates.
Alcock GS, Liley H.

Neonatology, Mater Mothers Hospital, Brisbane, Queensland, Australia.
Abstract

BACKGROUND:

Exchange transfusion and phototherapy have traditionally been used to treat
jaundice and avoid the associated neurological complications. Exchange transfusion
is not without risk and intravenous immunoglobulin has been suggested as an
alternative therapy for isoimmune haemolytic jaundice to reduce the need for
exchange transfusion.

OBJECTIVES:

To assess whether the use of intravenous immunoglobulin, in newbom infants with
isoimmune haemolytic jaundice, is effective in reducing the need for exchange
transfusion.

SELECTION CRITERIA:

All randomised and quasi-randomised controlled trials of the use of intravenous
immunoglobulin in the treatment of iscimmune haemolytic disease were considered.

Hét tanulmanyt tekintettek at. Megallapithatd, hogy az IVIG csoportban a vércsere alkalmazasa és az egy Ujszilottre jutd
vércserék atlagos szama szignifikansan csokkent.

MAIN RESULTS:

Seven studies were identified. Three of these fulfilled the inclusion criteria and
included a total of 189 infants. Term and preterm infants and infants with rhesus
and ABO incompatibility were included. The use of exchange transfusion
decreased significantly in the immunoglobulin treated group (typical RR 0.28, 95%
Cl 0.17, 0.47; typical RD -0.37, 95% CI| -0.49, -0.26; NNT 2.7). The mean number
of exchange transfusions per infant was also significantly lower in the
immunoglobulin treated group (WMD -0.52, 95% CI -0.70, -0.35). None of the
studies assessed long term outcomes.

REVIEWER'S CONCLUSIONS:

Although the results show a significant reduction in the need for exchange
transfusion in those treated with intravenous immunoglobulin, the applicability of
the results is limited. The number of studies and infants included is small and none
of the three included studies was of high quality. The protocols of two of the
studies mandated the use of early exchange transfusion, limiting the
generalizability of the results. Further well designed studies are needed before
routine use of intravenous immunoglobulin can be recommended for the treatment
of isocimmune haemolytic jaundice.

A szerz6 kovetkeztetései: (minddssze) harom tanulmany felelt meg a bevalasztasi kritériumoknak, de ezek sem voltak
0 minéségl”-ek; kevés volt az esetek szama; ,koran” végeztek vércserét, igy az eredmények nem altalanosithatok.
Tovabbi jol megtervezett tanulmanyokra van szlikség az IVIG rutinszer(i alkalmazasanak bevezetése el6tt.



A kovetkezd kritikus 0sszefoglald attekintés célja a nagy adagu IVIG kezelés hatékonysaganak felmérése volt (12), a
vércsere-sziikséglet, a fénykezelés és a klinikai tartozkodas tartamanak csokkenése tekintetében.

Arch Dis Child Fetal Neonatal Ed. 2003 Jan;88(1).F6-10.

Systematic review of intravenous immunoglobulin in haemolytic disease of
the newborn.
Gottstein R, Cooke RW.

Neonatal Unit, Liverpool Women's Hospital, UK.

Abstract

OBJECTIVES:

To assess the effectiveness of high dose intravenous immunoglobulin (HDIVIG) in
reducing the need for exchange transfusion in neonates with proven haemolytic
disease due to Rh and/or ABO incompatibility. To assess the effectiveness of
HDIVIG in reducing the duration of phototherapy and hospital stay.

DESIGN:

Systematic review of randomised and quasi-randomised controlled trials comparing
HDIVIG and phototherapy with phototherapy alone in neonates with Rh and/or ABO
incompatibility.

RESULTS:

Significantly fewer infants required exchange transfusion in the HDIVIG group
(relative risk (RR) 0.28 (95% confidence interval (Cl) 0.17 to 0.47); number needed
to treat 2.7 (95% CI 2.0 to 3.8)). Also hospital stay and duration of phototherapy
were significantly reduced.

CONCLUSION:

HDIVIG is an effective treatment.

Randomizalt és ,kvazi randomizalt”, kontrollalt tanulmanyokat analizaltak, amelyekben fénykezelt és a fénykezelésben
plusz (nagy adagu) HDIVIG kezelésben részesiilteket hasonlitottak 6ssze. Ez utébbi csoportban szignifikansan kevesebb
csecsemd szorult vércserére; a fénykezelés és a korhazi tartézkodas tartama is szignifikdnsan csokkent itt.
Kovetkeztetésik: a HDIVIG hatékony kezelés.

Az IVIG hasznalatanak 115%-os (!) ndvekedése (1997-2006) szikségesseé tette evidencian alapul6 iranyelvek kidolgozasat,
a hematoldgiai és neuroldgiai kérallapotok tekintetében (26). A Kanadai Nemzeti Tanacsadé Testiilet kidolgozta és 2007-
ben kdzzétette ezeket.

Transfus Med Rev. 2007 Apr;21(2 Suppl 1):S3-8.

Evidence-based guidelines on the use of intravenous immune globulin for
hematologic and neurologic conditions.

Robinson P, Anderson D, Brouwers M, Feasby TE, Hume H; IVIG Hematology
and Neurology Expert Panels.

Transfusion Medicine, Canadian Blood Services, Ottawa, ON, Canada.

Abstract

In Canada, intravenous immune globulin (IVIG) use has increased by 115% over the
past 7 to 8 years. Given this increased usage, Canadian Blood Services and the
National Advisory Committee on Blood and Blood Products for Canada identified the
need to develop and disseminate evidence-based guidelines to facilitate appropriate
IVIG use.

As a result, guidelines for IVIG use in hematologic and neurologic conditions have
been developed and are published in this supplement of Transfusion Medicine
Reviews.

This commentary provides a brief description of the process used to develop these
guidelines and includes a summary of the recommendations for IVIG use in the
various conditions evaluated.

A hematoldgiai kérallapotok kézil hét indikacié emelhet6 ki:



vele sziiletett aplastikus anaemia, szerzett (malignitas miatti) hypogammaglobuliaemia,

Ujszilottkori alloimmun purpura, Ujszildttkori hemolitikus betegség, HIV-fertézéshez tarsult thrombocytopenia, idiopathias
throbocytopenias purpura, posttransfusiés purpura. [kéztik tehat 3 - 4 csecsemé- és gyermekkori ,specialitas” — V.1.]
IVIG nem ajanlott - kivéve, ha valamilyen slirg6sség vagy életveszély indokolja - :

szerzett haemophilia, szerzett von Willebrand betegség, autoimmun haemolytikus anaemia,

autoimmun neutropenia, hemolitikus transzfuzids reakcid, ugyanez sarlésejtes betegséggel, haemolytikus uraemias
szindréma / thrombotikus thrombocytopenias purpura, virussal asszocialt haemophagocytosisos szindréma, tovabba
aplastikus anaemia és haemopoetikus &ssejt transzplantacié kapcsan.

Ellenjavallt viszont heparin-indukalt thrombocytopeniaban.

Evidence-Based Guidelines on the Use of Intravenous Immune Globulin
for Hematologic and Neurologic Conditions

Hematologic Conditions

For most of the hematologic conditions reviewed by the hematology expert panel,
routine use of IVIG was not recommended. Recommendations for routine use of
IVIG (ie, clinical settings in which IVIG could be considered an appropriate
therapeutic option) were made for the following 7 hematologic conditions:
acquired red cell aplasia, acquired hypogammaglobulinemia (secondary to
malignancy), fetal-neonatal alloimmune thrombocytopenia, hemolytic disease
of the newborn, HIV-associated thrombocytopenia, idiopathic
thrombocytopenic purpura, posttransfusion purpura.

Intravenous immunoglobulin was not recommended for use, except under certain
urgent or life-threatening circumstances, for 8 conditions, namely, acquired
hemophilia, acquired von Willebrand disease, autoimmune hemolytic anemia,
autoimmune neutropenia, hemolytic transfusion reaction, hemolytic transfusion
reaction associated with sickle cell disease, hemolytic uremic syndrome/thrombotic
thrombocytopenic purpura, and viral-associated hemophagocytic syndrome.
Intravenous immunoglobulin was not recommended for aplastic anemia and
hematopoietic stem cell transplantation.

Intravenous immunoglobulin was considered to be contraindicated for heparin-
induced thrombocytopenia.

Ujsziilsttkori hemplitikus betegségben IVIG nem ajanlott, ha nincs ,igazolt” hyperbilirubinaemia. Az izoimmun hemolitikus
betegségben az AAP 2004-es ajanlasa kovetendd

Hemolytic disease of the newborn

(HDN) IVIG is not recommended for use in the management of HDN
without established hyperbilirubinemia.

The panel recommends that IVIG be offered to patients with HDN as
treatment for severe hyperbilirubinemia and endorses the
recommendations outlined in the American Academy of Pediatrics (AAP)
guideline on the management of hyperbilirubinemia.

AAP recommendations (July 2004) state: In isoimmune hemolytic disease,
administration of IVIG (0.5-1.0 g/kg over 2 h) is recommended if the total
serum bilirubin (TSB) is rising despite intensive phototherapy or the TSB
level is within 2-3 mg/dL (34-51 ymol/L) of the exchange level. If
necessary, this dose can be repeated in 12 h. Although the AAP
recommendation states that a dose of IVIG may be given over 2 h, this
may represent an infusion administration faster than that recommended by
the manufacturer; this needs to be taken into consideration in treatment
decisions.



Hatasmechanizmus - alapismeretek, ujabb adatok: Immunmodulalé,
ill. antiinflammatorikus (avagy proinflammatorikus [!]) hatas

Amint mar a ,Bevezetés”-ben is hangsulyt kapott, elvileg (és egyetemi oktatod intézetben pedig kilénlegesen) fontos, hogy —
amennyire csak lehetséges - ismerjiik az alkalmazandé kezelés hatasmechanizmusat.

Az intravénas immunglobulin kezelés lényegében immunmodulalé hatast fejt ki (28); ez pedig négy komponense, teriletre
bonthato.

Immunomodulatory Actions of Intravenous Immunoglobulin

Immunology. 2002
Dec;107(4):387-93.
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IVIG contains cytokines, cytokine receptors, CD4, MHC Class Il and stabilizing agents, mainly sugars

Az (1) F(ab’)2 részhez kéthet6 interakciok, valamint (2) az Fc fragmentumhoz kétheté, tovabba (3) a komplement
receptorokkal kapcsolatos, illetve (4) az IVIG készitményben (,esetleg” !?) jelenlévd, nem ellenanyag jellegli egyéb
immunregulacios tényezok felsorolasa az abran lathato.
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IVlg contains immunoregulatory substances



Magyar(nevii) szerzé is foglalkozott az intravénas immunglobulin kezeléssel, annak hatasmechanizmusaval (5).

Az IVIG kezelés eredetileg ellenanyag-hianyallapotokban, potlasra lett bevezetve, majd kiderllt jotékony hatasa szamos
immunmedialt kérallapotban. Maguk a készitmények, az eléallitas technoldgiajatéi is fliggben, jelentésen kilénbdozhetnek
egymastol.

Liver Transpl. 2005 Dec;11(12):1469-80.

High dose intravenous immunoglobulin treatment: mechanisms of action.
Boros P, Gondolesi G, Bromberg JS.

Recanati/Miller Transplantation Institute, The Mount Sinai School of Medicine,
New York, NY USA.

Abstract

Intravenous immunoglobulin (IVIlg) treatment was introduced as
replacement therapy for patients with antibody deficiencies, but evidence
suggests that a wide range of immune-mediated conditions could benefit
from IVIlg. The immunoglobulins are precipitated from human plasma by
fractionation methods. In conclusion, the differences in basic fractionation
methods and the addition of various modifications for purification,
stabilization, and virus inactivation result in products significantly different
from each other.

A hatasmechanizmusban két f6 tipus, az antigén-kotés és az effektor funkcié szerepel

(. a vazlatos felsorolast). Hangsulyozandé — és ez késébb, masutt még emlitésre kerdl —,
hogy ezek a hatasok egymassal fedésben vannak; igy az IVIG kezelés kimenetele sok
hatas, tényezd kombinaciojabdl kdvetkezik.

High dose intravenous immunoglobulin treatment: Mechanisms of action

Mechanisms of Action of IVig

The extensive range of effects associated with IVIg treatment reflects
the functions of circulating immunoglobulins in the maintenance of
tolerance to self and immune homeostasis in healthy individuals. The
mode of action of IVIg is complex, but efficacy depends on two general
types of mechanism: antigen binding and modification of various
effector functions.

Antigen binding is mediated by the Fab part. The effector functions
include binding to the various Fc receptors resulting in modulation of
expression and function of Fc receptors, complement activation,
complement binding, anti-inflammatory effects resulting from
interference with the cytokine network, provision of anti-idiotypic
antibodies, and modulation of T and B-cell activation.

It should be emphasized that these mechanisms overlap, and the
outcome of IVIg treatment manifests as a combination of many different
effects.



INTRAVENOUS IMMUNOGLOBULIN

EA Goddard, MSc, MB ChB, PhD, MMed (Paed)
School of Child and Adolescent Health, University of Cape Town and Red Cross
Children's Hospital, Rondebosch, Cape Town, South Africa

ABSTRACT

There has been a rapid expansion of the use of intravenous immunoglobulin (IVIG)
for an ever-growing number of conditions.

IVIG is used at a ‘replacement dose’ (400-600 mg/kg/month) in antibody
deficiencies.

In contrast it is used at a high dose (2 g/kg/ month) as an ‘immunomodulatory’
agent in an increasing number of immune and inflammatory disorders. The
limitations for IVIG are the cost of the preparation and the need for intravenous
infusions. Due to the cost, shortages and growing use of IVIG there have been
attempts to develop evidencebased guidelines for the use of IVIG in a wide variety
of haematological, autoimmune and neurological conditions. This commentary
provides the recommendations and recent publication regarding the use of IVIG in
various conditions. Although IVIG is a safe treatment option when compared with
other immunosuppressive agents there needs to be an understanding of the
potential adverse reactions and their management. It is important for the physician
to carefully assess and monitor patients on IVIG so that treatment can be
optimised.

Az IVIG ,pétlé adagja” (antitesthiany esteiben) 400 - 600 mg/kg, havonta. Ezzel szemben a
,nagy adag” (2g/kg, havonta) ,immunmodulalé” agensként hasznalatos gyulladasos és
immunpathogenesisi betegségekben. A koltségek miatt is, sziikséges evidencian alapuld
iranyelvekre tamaszkodni.

MECHANISM OF ACTION OF IVIG

IVIG acts via a variety of mechanisms in different disease states and these
have been reviewed in detail by BallowS and Jolles ef a6 The
mechanisms of action of therapeutic IVIG are complex. In many conditions
advances in the understanding of its actions have been made.

The predominant mechanisms depend on both the IVIG dose and on the
pathogenesis of the underlying disease and can be divided into four broad
groups:

1. Actions mediated via the variable regions F (ab').2

2. Actions of Fc region on a range of receptors.

3. Actions mediated by complement binding within the Fc fragment.

4. Immunomodulatory substances other than antibody in the IVIG
preparations

Ami pedig a hatasmechanirmust illeti, a komplex hatas — a mar emlitett [ repetitio est mater
studiorum” - V.11 — négy teruletre oszthat6: (1) az F(ab’)2 variabilis régio altal medialt hatas,

(2) az Fc régio hatasa a kulénbozé receptorokra, (3) az Fc fragmentumon belul a
komplement kotése altal kozvetitett hatasok, és (4) az IVIG készitményben lév6 egyéb, nem
antitest jellegl immunmodulalé anyagok hatasa (11).



Clin Exp Immunol. 2009 Dec;158 Supp! 1:2-13.

Intravenous immunoglobulins--understanding properties and mechanisms.
Durandy A, Kaveri SV, Kuijpers TW, Basta M, Miescher S, Ravetch JV, Rieben R.
INSERM U768, Université Paris-Descartes, Hospital Necker, Paris, France.
Abstract

High-dose intravenous immunoglobulin (IVlg) preparations are used currently for the
treatment of autoimmune or inflammatory diseases. Despite numerous studies
demonstrating efficacy, the precise mode of action of IVIg remains unclear.
Paradoxically, IgG can exert both pro- and anti-inflammatory activities, depending on
its concentration. The proinflammatory activity of low-dose IVIg requires complement
activation or binding of the Fc fragment of IgG to IgG-specific receptors (FcgammaR)
on innate immune effector cells. In contrast, when administered in high
concentrations, |VIg has anti-inflammatory properties. How this anti-inflammatory
effect is mediated has not yet been elucidated fully, and several mutually non-
exclusive mechanisms have been proposed. This paper represents the proceedings
of a session entitled 'IVIg--Understanding properties and mechanisms' at the 6th
International Immunoglobulin Symposium that was held in Interlaken on 26-28 March
2009. The presentations addressed how IgG may affect the cellular compartment,
evidence for IVIg-mediated scavenging of complement fragments, the role of the
dimeric fraction of IVlg, the anti-inflammatory properties of the minor fraction of
sialylated IgG molecules, and the genetic organization and variation in FcgammaRs.
These findings demonstrate the considerable progress that has been made in
understanding the mechanisms of action of IVIgs, and may influence future
perspectives in the field of Ig therapy.

Az autoimmun vagy gyulladasos betegségek kezelésére hasznalt nagy adagu IVIG pontos
hatasmechanizmusa nem vilagos. Az IgG pro- és antiinflammatorikus hatast is kifejthet. A
kis adagu IgG proinflammatorikus hatdsahoz a komplement aktivacioja vagy az Fc
fragmentumok specifikus receptorokhoz (FcyR) vald kotédése szikséges. Kevésbé ismert
viszont a nagy adagu IgG antiinflammatorikus hatasanak mechanizmusa; ennek részleteit a
hivatkozott (2009, Interlaken) szimpozium targyalta (8). Az anyagbdl szarmazo kép és annak
magyarazo6 szovege didaktikusan mutatja be a hatasmechanizmusnak a vele sziletett,
illetve az adaptiv immunitassal kapcsolatos részét.
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Fig. 1. A schematic representation of the proposed mechanisms of action of
intravenous immunoglobulin (IVig) on cellular immunity. IVIg targets the cellular
immune compartment at multiple levels, including innate and adaptive immune cells.
IVlg interacts with dendritic cells (DCs), macrophages (M@) and granulocytes,
mainly via activating and inhibitory FC gamma receptors (FcgRs).

Monomeric 1gG in IVIg preparations can block the interaction of inmune complexes
with activating FcgRs, thereby inhibiting endocytosis and phagocytosis by DCs and
macrophages and activation of granulocytes.

IgG dimers in IVIg preparations binding to activating FcgRs on macrophages induce
the expression of the inhibitory FcgRIIB and suppress expression of interferon
(IFN}-gR2, thereby inhibiting macrophage functions. In addition, IgG dimers promote
antibody-dependent cell-mediated cytotoxicity (ADCC) of DCs by natural Killer (NK)
cells, resulting in reduced T cell activation. |1gG dimers suppress macrophage and B
cell functions by ligating FcgRIIB. In addition, F(ab")2-mediated effects of natural
antibodies present in IVig have been described for DCs, granulocytes and B cells.
Interactions between IVIg and regulatory T cells (Tregs) lead to expansion and
increased suppressive function of Tregs.

The immunological effects depicted are not mutually exclusive and are likely to work
in synergy.

Az IVIg kolcsonhatasba kerul a dentritikus sejtekkel, macrophagokkal, granulocytakkal,
féként az aktivalo és gatlé Fc gamma receptorok (FcyR) utjan.

Az IVIg készitményekben jelenlévé monomer IgG gatolhatja az immunkomplexek és az
aktivalé FcyR kolcsonhatasat, ezaltal pedig a dentritikus sejtek €s a macrophagok
endocytosisat, phagocytosisat, valamint a granulocytak aktivaciojat.

Az IVIg készitmények dimer IgG-jei ugyanakkor a macrophagokon lévé aktivalé FcyR-hez
kotédve kivaltjak a gatlé Fc gamma receptor (FcyRIIB) kifejez8dését, tovabba elnyomjak az
interferon receptort (IFNyR2, ezaltal gatoljak a macrophagok funkciait.

Az IgG dimerek el6segitik a dentritikus sejtek (,természetes 616”) natural killer sejtek (NK)
altali ellenanyag-fuggd sejt-kdzvetitett cytotoxicitast (ADCC); ez pedig csokkent T sejt
aktivaciot eredményez.

Az 1gG dimerek a mar emlitett FcyRIIB receptorokhoz kétédve gatoljak a macrophagok és a
B sejtek funkcioit. Az IVIg készitményben |évd természetes antitestek F(ab’)2 kdzvetitett
hatast fejtenek ki a dentritikus sejtekre, a granulocytakra és a B sejtekre.

Az IVIg és a regulatoros T sejtek (Tregs) kdlcsonhatasa a Tregs ,expansié’-jahoz és
fokozott suppressiv funkcidjahoz vezet. A vazlatosan ismertetett immunoldgiai hatasok nem
zarjak ki egymast, sét szinergisztikusak lehetnek (I. késdbb).

Az IVIG immunmodulalé hatasaban — amint az elébb is mar emlitésre kertilt (8) — a
regulatoros T sejtek (Treg) szerepet jatszanak (18).

A regulatoros T sejt lehet (1) természetesen eléforduld, illetve — a normalis immunvalaszban
keletkezd - (2) adaptiv Treg.

Ezek felszinén, tobbek kdzott, CD4 — amely egyébként a T helper és egyes T memoria
sejtekre jellemz6 — és CD25 — a szamos sejten, pl. az aktivalt T és B sejteken, myeloid
praecursorokontalalhaté transzmembran protein, az IL-2 receptor a-lanca - fejezédik ki.
Jellemzb rajuk az 6ket a tobbi T sejttél megkulonboztetd intracellularis forkhead box protein
(FoxP3) molekula.



J Clin Immunol. 2010 May;30 Suppl 1:54-8.
Immunomodulation by intravenous immunoglobulin: role of regulatory T cells.
Maddur MS, Othy S, Hegde P, Vani J, Lacroix-Desmazes S, Bayry J, Kaveri SV.

Institut National de la Santé et de la Recherche Médicale Paris, Paris, France.

Abstract

An altered immune homeostasis as a result of deficiency or defective
function of CD4(+)CD25(+)FoxP3(+) regulatory T cells (Tregs) is common in
several autoimmune diseases. Hence, therapeutic strategies to render Tregs
functionally competent are being investigated. Intravenous immunoglobulin
(IVIG) is being increasingly used for the treatment of a wide range of
autoimmune and inflammatory diseases.

Recent studies have demonstrated that 1VIG induces the expansion of Tregs
and enhances their suppressive functions. These effects of IVIG on Tregs
correlate with the beneficial effects of IVIG in patients with autoimmune
diseases. Thus, modulation of Tregs by IVIG represents a novel mode of
action that explains the therapeutic effects of IVIG in T cell-mediated
autoimmune diseases. However, the molecular mechanisms involved in
IVIG-mediated modulation of Tregs are unclear and need further
investigation.

A regulatoros T sejtek hianya vagy funkciézavara szamos autoimmun betegségben gyakori.
Ennek ,helyreallitasara” alkalmas az autoimmun és gyulladasos betegségekben egyre
inkabb hasznalt IVIG. Ez a Treg sejtek el6bb emlitett ,, expanzid”-jat és suppressor
funkciojuk fokozodasat idézi el. Az immunmodulacié ezen Uj hatasmechanizmusanak
molekularis részletei még nem ismertek.

Tovabbi uj adat az immunmodulacié mechanizmusahoz A Ts2 utvonal szerepe (3).
A téma jobb megértéséhez sziikséges, emlékeztetdil, alapismereteink felelevenitése.

A molekulaban egy keto (oxo0,C=0) csoportot — altalaban a 2. helyen - tartalmazé
.egyszer(” cukrok a ketdzok. Ezek kdzul 9 szénatomos a nondz (D-glicero D-galakto-
nonuléz). Ha ennek elsé hidroxil csoportja oxidalédik, alfa ketosav, ,cukorsav” jon létre— ez a
cokorsavak egyik tipusa, az uloszonsav -, €s ez képezi a neuraminsav alapjat. A
neuraminsav nevezeéktana: 5-amino-3,5-didezoxi-D-glicero-D-galakto-non-2-uloszonsav,
vagy az International Union of Pure and Applied Chemistry, IUPAC szerint: 5-amino-
4,6,7,8,9-pentahidroxi-2-oxo-nonansav. Ez ugy képzelhetd el, mint a piroszél6sav éa D-
mannozamin (2-amino-2-dezoxi-manndz) aldol kondenzacios terméke. (Egyébként
baktériumokban a bioszintézis mannoz- és piruvatbdl aldolaz enzim segitségével torténik).
Maga a neuraminsav nem fordul el§ a természetben, szarmazékai viszont széles korben.

A neuraminsav N- vagy O- szubsztitualt szarmazékait nevezzuk (tagabb értelemben)
szidlsavaknak. Jelent6s szialsav (maga ,a” szialsav) az N-acetilneuraminsav ( NANA), az
5-0s szénatomon, az NH,-nél, acetil kotédés eredményekeént 1étrejové NeuSAc.

Témank szempotjabdl fontos, hogy ez(ek) az IgG Fc régiojahoz kétédhet(nek). Az
immunglobulinok ilyen ,glukozilacio™-jat néhany éve vizsgaltak behatébban. Ismeretes, hogy
az Fc régioban N-glukozilacids kotdhely van. Ennek a glukozilacidja elengedhetetlen az Fc
receptor-kdzvetitett aktivitasahoz. Az ide kétédott glikanok — poliszaccharidok — féként fukozt
(dezoxihexdz: 6-dezoxi-L-galaktdz) tartalmaznak, de kisebb hanyadban N-acetil-glikozamin
és a-2,6 kotott szialsav is el6fordul.

Az IVIG antiinflammatdrikus hatasat az IgG — kristalyosithaté fragmentum, fragment
crystallizable region — Fc egy kisebb hanyada, a ,glikanos”, szialsav-végi sFC valtja ki.
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Intravenous gammaglobulin suppresses inflammation through a novel T(H)2
pathway.

Anthony RM, Kobayashi T, Wermeling F, Ravetch JV.

Laboratory of Molecular Genetics and Immunology, The Rockefeller University, New
York, New York USA.

Abstract

High-dose intravenous immunoglobulin is a widely used therapeutic
preparation of highly purified immunoglobulin G (IgG) antibodies. It is
administered at high doses (1-2 grams per kilogram) for the suppression of
autoantibody-triggered inflammation in a variety of clinical settings.

This anti-inflammatory activity of intravenous immunoglobulin is triggered
by a minor population of IgG crystallizable fragments (Fcs), with glycans
terminating in a2,6 sialic acids (skc) that target myeloid regulatory cells
expressing the lectin dendritic-cell-specific ICAM-3 grabbing non-integrin
(DC-SIGN; also known as CD209).

Ezek az sFc-k myeloid regulatoros sejteket ,céloznak meg”, amelyek egy lektint — biolégiai
felismerésben szerepet jatszé cukor kétd fehérje —, a Dentritikus sejt (Cell) Specifikus ICAM3
kotd (Grabbing) Non-integrint (DC-SIGN) fejeznek ki. [Egyébkeént, emlékeztet6ll: az
IntracCellularis Adhézios Molekulak altalaban az integrinek (receptorok) ligandijai].

Here, to characterize this response in detail, we generated humanized
DC-SIGN mice (hDC-SIGN), and demonstrate that the anti-inflammatory
activity of intravenous immunoglobulin can be recapitulated by the transfer
of bone-marrow-derived sFc-treated hDC-SIGN(+) macrophages or
dendritic cells into naive recipients.
Furthermore, sFc administration results in the production of IL-33, which,
in turn, induces expansion of |L-4-producing basophils that promote
increased expression of the inhibitory Fc receptor FcyRIIB on effector
macrophages.
Systemic administration of the T(H)2 cytokines IL-33 or IL-4 upregulates
FcyRIIB on macrophages, and suppresses serum-induced arthritis.
Consistent with these results, transfer of [L-33-treated basophils
suppressed induced arthritic inflammation.
This novel DC-SIGN-T(H)2 pathway initiated by an endogenous ligand,
skc, provides an intrinsic mechanism for maintaining immune homeostasis
that could be manipulated to provide therapeutic benefit in autoimmune
diseases.
Vizsgalataik soran egerekben humanizalt DC-SIGN-t (hDC-SIGN) allitottak el6 és
kimutattak, hogy csontvel6i eredetl, sFc-vel kezelt hDC-SIGN(+) macrophagok vagy

dentritikus sejtek atvitelével naiv recipiensekben az immunglobulin antiinflammatdrikus
hatasa ,rekapitulalhato” (,ismételhet6”, 6sszegezhett”)



Az sFc kezelés tovabba IL-33 termeléshez vezet, és ez az IL-4-et termeld basophilek
expanzidjat eredményezi, ezek pedig az effector macrophagokon a gatlé Fc receptor
(FcyRIIB) kifejez6dését fokozzak.

Ann N Y Acad Sci. 2012 Apr;1253:170-80.
Novel roles for the IgG Fc glycan.
Anthony RM, Wermeling F, Ravetch JV.

Leonard Wagner Laboratory of Molecular Genetics and Immunology,
The Rockefeller University, New York, New York USA.

Abstract

IgG antibodies trigger leukocyte activation and inflammation by forming immune
complexes that crosslink activating Fcy receptors (FcyRs). This is essential to
combat infection, but detrimental if antibodies target or cross-react with
autoantigens. The high specificity and long serum half-life of IgG antibodies confers
tremendous therapeutic potential. Indeed, antibodies have been successfully
employed to target cancers, autoreactive B cells, and pro-inflammatory cytokines.
Conversely, |1gG antibodies can also initiate anti-inflammatory responses. In the
form of intravenous immunoglobulin (IVIG), IgGs are routinely administered to treat
inflammatory autoimmune diseases.

Importantly, the N-linked glycans on the IgG Fc are absolutely required for initiating
these IgG effector functions. In fact, the Fc glycan composition dictates IgG affinity
to individual FcyRs, and in a broader sense, binding to different FcyRs classes:
activating, inhibitory, and anti-inflammatory (dendritic cell-specific ICAM-3 grabbing
nonintegrin, DC-SIGN). The Fc glycan requirements to initiate and suppress
inflammation will be discussed herein.

A Tu2 helper sejtek altal kivalasztott cytokinek — pl.az interleukin 4, 5, 10, és 13 — (egyéb
hatasaik mellett) ,sajatmagukat” (IL-4 altal), ill. a B sejteket, azok ellenanyag képzését
szabalyozzak. Az IL-33 vagy az IL-4 T2 cytokin (l. el6bb) fokozza a macrophagok FcyRIIB
receptorainak kifejez6dését és suppressor hatast fejt ki (pl. szérum indukalt arthritisben).
Ezzel 6sszhangban, az IL-33-mal kezelt basophilek atvitele (szintén) elnyomja az arthitises
gyulladast.

Mindezek alapjan felvazolhaté egy ,antiinflammatérikus kaszkad”. A szializalt Fc régid
(sFc: az endogén ligand) kotédése a DC-SIGN-hez antiinflammatorikus aktivitast kozvetit,
mert el6segiti a DC-SIGN(+) sejtek IL-33 termelését, amely azutan indukalja az FceRI(+)
leukocytak — ugyancsak antiinflammatorikus hatasu IL-4 expressiojat. Ez pedig a
monocytakon, macrophagokon az FclIRB gatlé receptor ,upregulatio”jahoz vezet: igy
gyulladas nem jon létre [,NO INFLAMMATION] (3a).

Ez az uj DC-SIGN T2 utvonal, amelyet az sFc endogén ligand kétédése valt ki, végul is
,manipulalhatd” lehetne az autoimmun betegségek kezelése szempontjabdl.

Az I1gG Fc glikan szerepérél ujabb adatok derultek ki (4).

[Az el6zGek — és a hozzaflizott kiegészitések —alapjan a tovabbiak mar kénnyebben kdvethetok - V.1].

Az I1gG antitestek fert6zés elleni hatasa azaltal valosul meg, hogy immunpomplexek
képz6désével — melyek az aktivalo Fc receptorokkal (FcyRs) keresztkotéseket hoznak
létre — leukocyta aktivaciot és gyulladast valtanak ki. Ez a folyamat azonban karos (lehet)
akkor, ha ezek az IgG antitestek autoantigénekkel reagalnak. Mivel pedig az IgG antitestek
gyulladasellenes hatast is kivalthatnak, az IVIG rutinszerlien hasznalatos autoimmun
gyulladasos betegségek kezelésére.

Ezeknek az IgG effektor funkcidknak a kivaltasahoz feltétlenul sziikség van az IgG Fc
régidjahoz kotédott glikanokra. Voltaképpen az Fc-nek a ,glikan 6sszetétele” szabja meg az
IgG affinitasat az egyes Fc receptorokhoz (FcyRs), és — tagabb értelemben — a kilonb6zé
FcyRs receptor-osztalyokhoz, mint: aktivalo, gatlo, antiinflammatoérikus. Végsé fokon az Fc
glikan ,szlkséglet” szabja meg a gyulladas kivaltasat, ill. elnyomasat.

Mint mar volt sz6 réla (28), az IVIG hatasa Iényegében immunmodulacié.
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Az allergia — egyik legautentikusabb — kézikonyve kuldn fejezetet szentel az
immunmodulacionak, s ennek ,k6zéppontjaban” az IVIG all (16).

Immunomodulators

Arthur Kavanaugh and David H Broide

ll SUMMARY OF IMPORTANT CONCEPTS

=> Al present, immunomodulator therapy (other than traditional

* Introduction 1643 allergen protem immunotherapy and antIgE) n the feid of
* Methotrexate 1643 asthma and allergy remains investigational

. mmwmm »> [ouble-blind studes of MG in asthma have not demonstrated
cyclosponin, tacrolimus, and pimecrolimus 1645 a therapeutic banefit
Intravenous immunoglobulin 1648 =>> Anti-TNF, methotrexate, and cydospornin have shown a mod-

est benefit in some early-phase studies in asthma

: i I : 1?5953 >> Anti-IL-4 and anti-IL-5 therapies have not proved affective in
Myccbacterial vaccines the treatment of persistent asthma

5 me*ﬁa >> Immunotherapy with cytosine phosphorothioate guanosine

* Conclusions 1655 DINA conjugated to a protein allergen has shown promise in

animal modals of asthma and in small-scake human studies,
but further lange-scale studies are needed to determine its
safety and effectiveness

A lényeget kiemelve: az asthmara dsszpontosité 6sszefoglald szerint az immunmodulacios
kezelés még vizsgalati fazisban van, az eddigiek szerint mérsékelt, ill. negativ eredménnyel.
Allatmodellekben és kisebb méreti human tanulmanyokban igéretesek ugyan az
immunterapia egyes eredményei, de ezek meég tovabbi megerdsitésre szorulnak.
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30 years of immunomodulation by intravenous immunoglobulin.
Imbach P.

University Children's Hospital Basel, Oncology/Hematology, Basel, Switzerland.

30 years of immunomeodulation by intravenous
immunoglebulin.

“Despite the difficulty in defining the muftiple and
complex mechanisms of action of intravenous
immunogobulin, this biological drug — be it transiently or
for long-term benefit — became essential for many
patients...”

Paul Imbach
University Children’'s Hospital
Basel, Oncology/Hematology, PO
Box, CH-4005 Basel, Switzerfand
Tel.: +47 31 829 2212 Fax: +41
31 829 2214
paul.imbach@unibas.ch

Gyermekgydgyaszati vonatkozasban az immunmodulacié ,papajanak” nevezheté P. Imbach
az IVIG kezeléssel elért immunmodulacio 30 éves - sajat (!) — tapasztalatait foglalja 6ssze,
hangsulyozva az IVIG tobbszoros és komplex hatasait(14).

Amint munkatarsaival megallapitotta, ezek a hatasok szimergisztikusak (15).

Vox Sang. 2010 Apr;98(3 Pt 2):385-94. Epub 2009 Oct 11.

Intravenous immunoglobulins induce potentially synergistic
immunomodulations in autoimmune disorders.

Imbach P, Lazarus AH, Kihne T.

Pediatric Hematology-Oncology, University Children's Hospital, Basel, Switzerland.
Abstract

The increase in platelets in patients with inmune thrombocytopenia (ITP) by intra-
venous administration of human immunoglobulin concentrates (IVIG) reflects a thera-
peutic immunomodulatory intervention targeted at the disturbed immune response in
many inflammatory and autoimmune disorders. These immunoglobulin concentrates
contain large numbers of antibodies as well as trace levels of various other immuno-
logically active molecules. Clinical and laboratory studies have documented various
mechanisms of action of IVIG. The complex network of immunological reactions re-
sulting from the infusion of IVIG includes changes in several cytokines, interactions with
dendritic cells, T- and B- lymphocyte effects, macrophage effects, mediated by distinct
Fec-gamma receptors. In addition, effects on complement components and apoptosis
have also been observed. Synergism between the different elements of the immune
response characterizes the beneficial effects of IVIG in inflammatory and autoimmune
disorders. They have immunopathogeneses and clinical manifestations which are
difficult to define and therefore IVIG treatment indications remain heterogeneous. Dose
finding studies are missing for most of the indications of the drug. In future research,
defining the appropriate subgroups of patients should be undertaken. This may be
accomplished by prospective registries collecting data on large numbers of patients
with long-term follow-up. Controlled clinical and laboratory studies may follow based on
new, validated patient selection criteria and focused on mechanisms of action, leading
to more evidence-based indications.



Az immunthrombocytopenia (ITP) IVIG kezelése tukrdzi mindazokat a terapias beavatkozasi
torekveseket, amelyek a gyulladasos és autoimmun betegségekben meglévl ,megzavart”
immunvalaszra iranyulnak.

Az IVIG infuzidja immunreakciok komplex halézatanak létrejottéhez vezet (l. a kdvetkezd
diakon).

Természetesen, a komplex, szinergisztikus hatasokkal parhuzamosan az IVIG kezelés
indikacioi is heterogének; a jovében nagyszamu beteg prospektiv vizsgalata és kovetése
vezethet az evidencian alapul6 indikaciokhoz.

o m
IVIG + Antigen -» F
I'eomplex Apoplosis
m E

CD40-CD40L Complement FcR A D1

FcR B D2
T-cells/
signailing FeR A D1
FeR, 1

Microenvironment A Microenvironment

Fig. 1 Immune response and documented interactions of IVIG. The complex network
of immune response synergisms resulting from administration of IVIG includes
changes in several cytokines, interactions with dendritic cells, T- and B-lymphocyte
effects, macrophage effects mediated by the up- and downregulation of distinct Fc-
gamma receptors. In addition effects on complement components and apoptosis
have also been noted. summarizes the main interactions described in the literature.

Az abra az IVIG kezelés folyaman szerepld komplex és szinergisztikus mechanizmusokat
illusztralja:

a cytokinek valtozasait,

a dentritikus sejtekkel valé kdlcsonhatast,

a T és B lymphocytakra,

valamint a macrophagokra gyakorolt hatast, melyet a kiilénb6z6 Fc receptorok fel- és le-
szabalyozasa (up- and downregulation) kdzvetit;

mutatja az irodalomban kozolt tovabbi hatasokat a komplement rendszerre és az
apoptosisra.

[Az érdekl6d6 olvasd mindezek részletesebb, szisztematikusabb leirasat megtalalja az abra
(Fig 1) magyarazo szovegében,



Figure 1. IVIG supports immune complex formation, activation and maturation of
dendritic cells and macrophages, and activation of Fc receptors: Antigen
binding, immunecomplex formation; Direct priming, activation and maturation of
dendritic cells and macrophages FCRn/MHC-1, regulation of antibody clearance
and of phagocyte function; Regulation of FcR’s, interaction of costimulatory CD
40-CD 40L and antigen presentation in complex with CD 1 profile. Enhancement
of suppression of T-cells and cytokine release and increase of T regulatory celf
function. Adaptation of T-cells and T regulatory cells, cytokine modulation and
signalling, activation of natural killer T-cells; T-cell mediated cytotoxicity; T-cell
CD4+, CD25+, Fox3 T-cells (Tregs) dependent B-cell production.
Downregulation of B-cells and antibodies production, the anti-idiotypic network:
Downregulation of autoreactive B-cells, autoantibody production, activity of
natural antibodies; Neutralization by antiidiotypic antibodies. Blockade/activation
of Fc receptors on the effector macrophages (phagocytosis) and neutrophils:
Blockade or activation of FcR's macrophages and neutrophils; Stimulation of
FcRIIB; FcRIIA/IIB balances in between dendritic cell-, B- and T-cell functions.
Complement binding/clearing. Apoptosis: growth arrest and Fas
stimulation/inhibition.

llletve a Fulltext-ek kozott 1évé eredeti kdzleményben - V.1.].

Annak bemutatasara, hogy az immunmodulacié mennyire napirenden van, alljon itt egy
helyi dokumentum.

Témakiiras

Uj tumorellenes és immunmodulalé gydgyszerjelditek és kezelési protokollok
kidolgozasa

kiiré: Szegedi Tudomanyegyetem

elméleti orvostudomanyok Multidiszciplinaris Orvostudomanyok Doktori Iskola

témavezetd: Vizler Csaba

helyszin: MTA SZBK Biokémiai Intézet, helyszin rovidités: SZBK

A kutatasi téma leirasa:

Mai ismereteink szerint az immununrendszer sokrétli szerepet jatszik a
rosszindulatu daganatok kialakulasaban és regresszidjaban. Régoéta ismert, hogy
az immunredszer képes lehet malignusan transzformalt sejtek eltavolitasara
(immune surveillance), ez a tulajdonsaga ki is hasznalhaté tumorellenes vakcinalas
soran.

A daganatok ugyanakkor képesek lehetnek az immunrendszer leallitasara vagy
atprogramozasara, ilyenkor a tumorban jelenlevé immunsejtek névekedeési faktorok
termelése vagy angiogene zis indukcidja révén segithetik is a tumornévekedést.
Szamos tumorellenes gyégyszer immunmodulald hatassal is rendelkezik, igy
hatasmechanizmusuk rendkivil komplex lehet.

eldirt nyelvtudas: angol, ajanlott nyelvtudas: angol,

felvehetd hallgatok szama: 1
Jelentkezési hataridd: 2013-12-31

A témakiiras egyértelmien utal az immunmodulaciora.



IVIG kezelés HDFN-ben

Az ujszuléttkori Rh hemolitikus betegség IVIG kezelésének aktualis szempontjait tdbb
tanulmany targyalja. Ezek k6zott szerepel az adagolasra vonatkozé randomizalt, kontrollalt
vizsgalat (10).

Indian Pediatr. 2008 Aug;45(8):653-9.

Efficacy of two dose regimes of intravenous immuneoglobulin in Rh hemaolytic
disease of newborn--a randomized controlled trial.

Girish G, Chawla D, Agarwal R, Paul VK, Deorari AK.

Division of Neonatology, Department of Pediatrics, All India Institute of Medical
Sciences, New Delhi, India.

Abstract

OBJECTIVE: To compare the effect of two dose regimes of IVig (0.5 g/kg vs. 1g/kg
given soon after birth) on duration of phototherapy in Rh-isoimmunized neonates 32
week and above gestation. DESIGN: Randomized controlled trial. SETTING: Tertiary
care hospital. SUBJECTS: Rh positive blood group neonates of gestation 32 weeks
and above born to Rh negative mothers having positive Direct Coombs test and
without any major malformation.

INTERVENTION: Intravenous immunoglobulin (IVlg) infusion over 2 h either 0.5 g/kg
(low dose group, n=19) or 1.0 g/kg (high dose group, n=19). PRIMARY OUTCOME
VARIABLE: Duration of phototherapy.

RESULTS: The mean duration of phototherapy was 77.3+/-57.2 h in low dose group
versus 55.4+/-49 h in high dose group (mean difference=21.9; 95% CI-13.1 to §6.9).
There was no difference in need for exchange transfusion (21% in both the groups)
and requirement of packed red blood cells transfusion (12 transfusions in both
groups). The duration of hospital stay was similar [8.4+/-6.9 and 13.6+/-14.8 days,
respectively (mean difference=-5.1; 95% CI-12.8 to 2.5)]. No adverse effects of IVIg
administration were noted.

CONCLUSION: Two regimens of IVIg (0.5 g/Kg or 1 g/Kg) had comparable effect on
duration of phototherapy, duration of hospital stay and exchange transfusion
requirement, in Rh iscimmunized neonates of gestation 32 weeks and above.

Osszefoglalva: a kétféle adagolas (0,5 vagy 1 g/kg IVIG) , 2 6ras inflzidban lényegében
azonos mértékben csdkkentette a fénykezelés, ill, a kérhazi apolas idétartamat; valamint a
vércsere szukségletet (21%) is — a 32 hétnél hosszabb gesztacios ideju ujszuldttekben.
Nemkivanatos mellékhatasok nem voltak.

Az ujszuldttkori vorosvérsejt alloimmunizacio
[itt kell megjegyezni — mivel tdbb mas helyen is, felvaltva” hasznaljak ezeket a kifejezéseket
-, hogy az allo- és az izoimmunizacio lényegében ugyanaz: mindketté azonos faj egyedei
kozotti immunizaciot jelent; az allo- ,jobban” utal az antigén eltérésre. — V.1.]

nagy adagu IVIG kezelése - talan inkabb a
viszonylag gyakoribba valt ABO inkompatibilitas miatt is — egyre inkabb elterjedt (21).



Arch Pediatr. 2009 Sep;16(9):1289-94.

[High-dose intravenous immunoglobulin therapy and neonatal jaundice due
to red blood cell alloimmunization].

Monpoux F, Dageville C, Maillotte AM, De Smet S, Casagrande F, Boutteé P.

Service de médecine néonatale, hopital de I'Archet-ll, CHU de Nice, Nice cedex 3,
France.

Abstract

Neonatal jaundice resulting from immunological hemolysis is not uncommon. While
it is possible to prevent a large number of Rh-isoimmune hemolytic diseases by
administration of specific anti-D immunoglobulins to the mother, the prevention of
incompatibility in the ABO groups is not feasible. |In spite of advances made in the
use of phototherapy, and in order to avoid kernicterus, the treatment of these
jaundices can require one or several exchange transfusions (ET), a therapy which
is not devoid of risk. For some time now, the data concerning the efficiency of high-
dose intravenous immunoglobulin therapy (HDIIT) in the treatment of these
jaundices have been increasing. A review of the literature shows that, if used as
soon as possible in newborn infants over 32 weeks of gestation age, afflicted with
Rh or ABO hemolytic disease, the HDIIT brings about, with no undesirable side
effects, a significant decrease in the ET number as well as a significant reduction
in the length of phototherapy and hospitalization. The data suggesting that HDIIT
could increase the risk of late transfusion is open to controversy.

Az irodalom attekintése alapjan ugy tlnik, hogy szignifikansan csokkent a vércserék szama,
valamint a fénykezelés és a kérhazi apolas idétartama is; mellékhatasok nélkul. Vitathatod
ugyanakkor — a ,megmaradd” ellenanyagok okozta vorosveérsejt-pusztulas miatt kialakuld -
,K€sObbi” anaemia kockazatanak jelentésége.

Ami a kezelés ,id6zitését” illeti, beszamolnak korai IVIG kezelésrdl kétféle adagolassal,
sulyos ujszulottkori RH hemolitikus betegségben, prospektiv, randomizalt, kontrollalt
vizsgalat keretében (9).

Eur J Pediatr. 2011 Apr;170(4):461-7.

Early intravenous immunoglobin (two-dose regimen) in the management of
severe Rh hemolytic disease of newborn--a prospective randomized controlled
trial.

Elalfy MS, Elbarbary NS, Abaza HW.

Department of Pediatric Hematology, Faculty of Medicine, Ain Shams University Cairo,
Morbah, Egypt.

Abstract

FPhototherapy is the standard treatment in moderately severe hemolytic disease of
newborn (HDN), whereas exchange transfusion (ET) is the second line in progressive
cases. Intravenous immunoglobin (IVIG) has been suggested to decrease the need for
ET. We aimed at assessing the efficacy of early two-dose regimens of IVIG to avoid
unnecessary ET in severe Rh HDN. The study included 90 full-term neonates with Rh
incompatibility unmodified by antenatal treatment and not eligible for early ET and
which were randomly assigned into one of three groups: group (l), treated by
conventional method; groups lla and llb received IVIG once at 12 h postnatal age if PT
was indicated, in a dose of 0.5 and 1 g/kg, respectively. Analysis revealed 11 neonates
(22%) in the conventional group and 2 (5%) in the intervention group who administered
low-dose IVIG at 12 h, while none in group |lb required exchange transfusion (p =
0.03). Mean bilirubin levels were significantly lower during the first 96 h in the
intervention group compared to the conventional group (p < 0.0001). Shorter duration
of phototherapy (52.8 + 12.39 h) and hospital stay (3.25+ 0.71 days) in the IVIG group
compared to conventional group (84 + 12.12 h and 4.72 + 0.78 days, p < 0.0001,
respectively) were observed. We conclude that IVIG administration at 12 h was
effective in the treatment of severe Rh HDN, the low-dose IVIG (0.5 g/kg) was as
effective as high dose (1 g/kg) in reducing the duration of phototherapy and hospital
stay, but less effective in avoiding exchange transfusion.



Az IVIG kezelés egy alkalommal, 12 éras életkorban tortént, 0,5, ill. 1,0 g/kg adagban.
90 ujszulottet — ha egyébként fénykezelés szikséges volt, ,korai” vércsere viszont nem -
randomizaltak 3 csoportba: (1) ,konvencionalis” (csak fénykezelés, 45 ujszulott),

(2) O,5 g/kg IVIG kezelés (23 ujszulott), (3) 1,0 g/kg IVIG kezelés (22 ujszulott).

A korai kezelést eredményesnek minésitettek. A kétféle adag egyforman hatasos volt a
fénykezelés és a korhazi apolas tartamanak roviditése tekintetében. A vércsere
elkerulésének szempontjabdl viszont a kezelés kevésbeé volt hatékony: a ,konvencionalis”
csoportban 11/45, a két IVIG kezeltben pedig 2/23, ill. 0/22 vércserére volt szlkség.

Ezek mellett a ,,pozitiv”’ kicsengésl kozlések (1, 9, 10, 12, 26) mellett ,,negativ” jellegl -
tehat a kezelés hatasossagat kétségbevono - is talalhaté (29).

Pediatrics. 2011 Apr;127(4):680-6.

Intravenous immunoglobulin in neonates with rhesus hemolytic disease: a
randomized controlled trial.

Smits-Wintjens VE et al.

Division of Neonatology, Department of Pediatrics, Leiden University Medical Center,
Leiden, Netherlands.

Abstract

BACKGROUND: Despite limited data, international guidelines recommend the use of
intravenous immunoglobulin (IV1g) in neonates with rhesus hemolytic

disease. OBJECTIVE: We tested whether prophylactic use of IVIg reduces the need
for exchange transfusions in neonates with rhesus hemolytic disease. DESIGN AND
SETTING: We performed a randomized, double-blind, placebo-controlled trial in
neonates with rhesus hemolytic disease. After stratification for treatment with
intrauterine transfusion, neonates were randomly assigned for IVIg (0.75 g/kg) or
placebo (5% glucose). The primary outcome was the rate of exchange transfusions.
Secondary outcomes were duration of phototherapy, maximum bilirubin levels, and the
need of top-up red-cell transfusions. RESULTS: Eighty infants were included in the
study, 53 of whom (66%) were treated with intrauterine transfusion(s). There was no
difference in the rate of exchange transfusions between the |Vig and placebo groups
(7 of 41 [17%] vs 6 of 39 [15%]; P = .99) and in the number of exchange transfusions
per patient (median [range]. 0 [0-2] vs 0 [0-2];, P = .90) or in duration of phototherapy
(4.7 [1.8] vs 5.1 [2.1] days; P = .34), maximum bilirubin levels (14.8 [4.7] vs 14.1 [4.9]
mg/dL; P = .52), and proportion of neonates who required top-up red-cell transfusions
(34 of 41 [83%] vs 34 of 39 [87%], P = .76).

CONCLUSIONS: Prophylactic IVIg does not reduce the need for exchange transfusion
or the rates of other adverse neonatal outcomes. Our findings do not support the use
of IVIg in neonates with rhesus hemolytic disease.

Rh hemolitikus betegségben szenvedd ujszulottek randomizalt, kettds vak, placebo-
kontrollalt vizsgalataban azt akartak eldonteni, hogy a prophylactikusan alkalmazott IVIG
kezelés csokkenti-e a vércsere-szukségletet.

A kezelés 0,75 g/kg IVIG (41 ujszulott), a placebo 5%-0s glucose infuzié (39 ujszilott) volt.
Az IVIG infuziét a szlletés utan 4 (négy!) 6ran belll megkezdték, tartama 5-6 6ra volt.

A vércsere szUkségességének aranya 7/41, ill. 6/39 volt, és hasonloképpen azonos volt az
egy Ujszuldttre esd vércserék szama is (0 - 2).

Nem volt kildnbség a fénykezelés tartamaban, tovabba azoknak az ujszilotteknek a
szamaban sem, akik ,kés6bbi” transzfuziot igényeltek (34/41, ill. 34/39).

Mindezek az adatok nem tamogatjak — az el6bb bemutatottakkal és az American Academy
of Pediatrics ajanlasaval szemben — az IVIG prophylactikus alakalmazasat Rh hemolitikus
betegségben szenved6 ujszulottekben.

[Megjegyzés: a tekintélyes folydiratban megjelent, a gondosan megtervezett,
kivitelezett és értékelt vizsgalatok meggydz6 eredményeit és az ezekbdl levont
- ,hegativ’ — kovetkeztetéseket bemutatd kdzlemeény allasfoglalasat (szamos
mas tényezé figyelembe vételével, pl. a koérallapot incidenciajanak és ebbdl
eredb6en a személyes tapasztalatoknak csokkenése, a vércsere — vagy akar az
IVIG kezelés lehetséges mellékhatasai, szovédményei) végul is célszerl
elfogadnunk. -V.1.]



Az IVIG kezelés mellékhatasai, szovodményei

A mellékhatasok koziil figyelemre mélté a — viszonylag régi — kdzlés (31) a nagy adagu intravénas immunglobulin beadasat
koveté hemolitikus anaemiarol.

Acta Paediatr Jpn. 1995 Jun;37(3):391-3.

Hemolytic anemia following high-dose intravenous immunoglobulin
administration.

Tamada K, Kohga M, Masuda H, Hattori K.

Division of Pediatrics, Tachikawa Kyosai Hospital (Federation of National Public
Service and Affiliated Personnel Mutual Aid Associations), Tokyo, Japan.

Abstract

We describe two cases of hemolytic anemia following high-dose intravenous human
immunoglobulin administration in young females with idiopathic thrombocytopenic
purpura. Inducement of hemolytic anemia by anti-A and anti-B antibodies in these
cases necessitates the performance of a minor crossmatching procedure prior to
immunoglobulin use to prevent the occurrence of this adverse reaction.

Két esetikben azt észlelték, hogy az ITP kezelésére alkalmazott HD-IVIG hemolitikus anaemiat okozott; kidertlt, hogy a
készitményben lévd anti-A és anti-B ellenanyagok miatt.

Ezért sziikséges a ,kis keresztproba”: a beadandé IVIG reagaltatasa a recipiens vordsvérseitjeivel a(z in)kompatibilitas
kimutatasara.

Az intravénas immunglobulin kezelés fokozott erythrocyta sequestratiohoz vezethet (17).

J Autoimmun. 1999 Aug;13(1):129-35.

In vivo administration of intravenous immunoglobulin (IVig) can lead to
enhanced erythrocyte sequestration.

Kessary-Shoham H, Levy Y, Shoenfeld Y, Lorber M, Gershon H.

Department of Immunology, Rappaport Faculty of Medicine, Technicion, Haifa, Israel.
Abstract

Enhanced erythrocyte sequestration is one of the very few major adverse effects of
intravenous immunoglobulin (IVIg). IVig contains high molecular weight IgG complexes
( approximately 300 kDa) which, in the presence of serum, mimic immune complexes
by activating complement, binding to CR1 of red blood cells (RBC) (CD35) and
mediating erythrophagocytosis. Four of seven patients undergoing IVIg therapy
showed significant drops in haematocrit and haemoglobin that were not due to
isoantibodies in the IVIg. Prior to treatment, patients' RBC carried 1gG and
complement (C') 3d that were not bound as immune complexes via CR1 (CD35). The
patients whose RBC bound immune complex-like moieties and showed drops in
haematocrit and haemoglobin subsequent to IVIig were young adults (22-35 years),
older patients (50-69 years) showed no ill effects. In the presence of complement,
RBC of young patients bound IVIlg complexes in vitro while those of older patients did
not. It is not the absolute levels of erythrocyte-associated IgG or C'3 fragments, neither
pre- nor post-therapy, which are predictive of IVIg associated decreases in haematocrit
and haemoglobin levels. Patient age and RBC inability to bind the IVIg immune
complex-like moieties in vitro both appear to be predictors of resistance to
sequestration after in vivo treatment with IVIg.



Az IVIG nagy molekulasulyu (kb. 300 kDa) komplexeket tartalmaz, amelyek szérum
jelenlétében immunkomplexeket ,utanoznak”: aktivaljak a komplementet, s ez a
vorosversejtek CR1 (CD 35) receptorahoz kotédik és hemolizishez, erythrophagocytosishoz
vezethet..

Hét IVIG kezelt beteg kdzll négyben jelentés hematokrit- és hemoglobincsokkenést
észleltek (ez nem volt az IVIG-ben esetlegesen jelenlévl — az elébb emlitett -
izoantitesteknek tulajdonithatd). Ez utdbbi betegek fiatal (22 - 35 éves) felnbttek voltak;
vorosversejtieik — az id6ésekéivel ellentétben — komplement jelenlétében, in vitro, kotottek az
IVIG komplexeket.

Az idGsebbek (50 - 67 évesek) vorosvesejtjei viszont erre nem voltak képesek, és
,hemolizis-rezisztensek” voltak. Meg kell jegyezni, hogy mindez nehézséget jelenthet(ne) az
eppen IVIG-nal kezelt (kezelendd?, kezelhet§?) autoimmun hemolitikus anaemia
terapajaban. [Tovabbi érdekes,értékes részletek az eredeti Full-Text k6zleményben. -V .1.]

Az ujszuldttkori IVIG kezelés - eseteikben fénykezelést kdvetben alkalmazva — necrotizalo
enterocolitissel tarsult (24).

Acta Paediatr. 2009 Jul;98(7).1214-7.

Necrotizing enterocolitis following the use of intravenous immunoglobulin
for haemolytic disease of the newborn.

Navarro M, Negre S, Matoses ML, Golombek SG, Vento M.

Division of Neonatology, University Hospital La Fe, Valencia, Spain.

Abstract

AlIM:

To describe a series of patients who received intravenous immunoglobulin (1V1g)
for the treatment of neonatal hyperbilirubinaemia and developed necrotizing
enterocolitis (NEC) shortly thereafter.

POPULATION AND RESULTS:

We describe three healthy breastfed newly born infants with iscimmunization-
derived hyperbilirubinaemia refractory to phototherapy who were treated with IVig.
Shortly after the perfusion finished they developed clinical and radiological signs
compatible with NEC and needed antibiotic therapy, prolonged parenteral nutrition
and even surgery in one case. Other conditions such as septicaemia or
coagulopathy were ruled out. Microscopic examination of the resected intestine
revealed the presence of disseminated thrombi obstructing multiple minor vessels
of the mesenteric circulation.

CONCLUSION:

IVlg in the newborn period should be cautiously employed and always
administered under strict medical control.

Harom — egyébként egészséges, anyatejjel taplalt — Ujsziuléttben az izoimmunizacié miatti
hyperbilirubinaemia fénykezelése eredménytelen volt, ezért IVIG kezelésben részeslltek.

Roviddel az infuzié utan NEC klinikai és radiologiai jelei voltak észlelhetdk [részletek a Full-Text
koézleményben - V.L].

Tanulsag: az IVIG ujszuldttkorban 6vatosan (kritikaval) alkalmazando,
és a kezelés szigoru orvosi fellgyeletet igényel.



Sziulészeti — in utero — vonatkozasok

Az anyai vorosveérsejt alloimmunizacié kezelésére plazmaferezis plusz IVIG kombinalt
kezelés alkalmas (27).

Am J Obstet Gynecol. 2007 Feb;196(2).138.e1-6.

Combined plasmapheresis and intravenous immune globulin for the treatment of
severe maternal red cell alloimmunization.

Ruma MS et al.

Department of Obstetrics and Gynecology, Division of Maternal-Fetal Medicine,
University of North Carolina, Chapel Hill, NC, USA.

Abstract

OBJECTIVE: The objective of the study was to report the maternal and perinatal
outcome in patients with severe red cell alloimmunization in pregnancy who were
treated with immunomodulation therapy. STUDY DESIGN: This was a retrospective
multicenter case series. Patients with a history of early second-trimester fetal loss
secondary to severe maternal red cell alloimmunization or patients with markedly
elevated maternal antired cell titers felt to be consistent with poor fetal outcome were
offered treatment. Therapy consisted of serial plasmapheresis followed by weekly
infusions of intravenous immune globulin {IVIG). Maternal titers were measured before
and after plasmapheresis. RESULTS: Pregnant patients with either a history of a
previous perinatal loss (n = 7) or markedly elevated maternal antibody titers (n = 2)
were treated with combined plasmapheresis and IVIG. All 9 fetuses subsequently
required intrauterine transfusions (median 4; range 3-8). All infants survived with a
mean gestational age at delivery of 34 weeks (range 26-38 weeks). Maternal antired
cell titers were significantly reduced after plasmapheresis (P < .01) and remained
decreased during IVIG therapy. Serial peak middle cerebral artery velocities remained
below the threshold for moderate to severe fetal anemia during therapy.
CONCLUSION: Combined immunomodulation with plasmapheresis and IVIG
represents a successful approach to the treatment of severe maternal red cell
alloimmunization.

Retrospektiv, multicentrikus esetsorozatukban azoknak az anyaknak, akik sulyos
vorosvérsejt alloimmunizacio kovetkeztében el6zéleg, a korai masodik trimeszterben
elvesztették magzatukat, ill. rossz magzati kilatasokat elérejelzé, igen kifejezetten
emelkedett anyai ellenanyagtitertk volt, felajanlottak a kombinalt kezelést: plazmaferezis-
sorozat, ezt kdvetéen hetente IVIG.

A plazmaferezisek eredményeként az anyai ellenanyag titerek szignifikansan csokkentek
és alacsonyak maradtak az IVIG kezelés folyaman is.

A sorozatban vizsgalt ,arteria cerebri media aramlasi csucssebesség” — |. késdbb ! — a
mérseékelt, ill. sulyos foetalis anaemia kiiszobértéke alatt maradt.

Mind a 9 foetus azonban késdbb intrauterin transzfuzié(k)ra (IUT) szorult; de valamennyien
a 26. - 38. gesztacids héten egészségesen jottek vilagra.

Kovetkeztetés: az alkalmazott kombinalt immunmodulald kezelés hatasos volt.



Kérdés, hogy milyen az Rh hemolitikus betegség kimenetele intrauterin transzfuziéval és
a nélkul kezelt esetekben (7).

Am J Obstet Gynecol. 2008 Jan;198(1).54.e1-4.

Pediatric outcome in Rhesus hemolytic disease treated with and without
intrauterine transfusion.

De Boer IP et al.

Division of Neonatology, Department of Pediatrics, Leiden University Medical Center,
Leiden, The Netherlands.

Abstract

OBJECTIVE: To study the short-term morbidity in Rhesus hemolytic disease of
infants treated either with or without intrauterine transfusions (IUT).STUDY DESIGN:
All term and near term infants (gestational age > or = 36 weeks) with neonatal Rhesus
hemolytic disease admitted to our center between January 2000-March 2005 were
retrospectively included in the study. We recorded the duration of phototherapy, the
need of exchange transfusions, and the need of top-up red blood cell transfusions
until 6 months of age. RESULTS: A total of 89 infants were included, of whom 52
received at least one IUT. Duration of phototherapy in the IUT and no-IUT group was
3.8 and 5.1 days, respectively (P = .01). The percentage of infants requiring an
exchange transfusion in the IUT group was 71% compared to 65% in the no-IUT
group (P = .64). The percentage of infants requiring a top-up transfusion in the |IUT
and no-IUT group was 77% and 26.5%, respectively (P < .01).

CONCLUSION:

Infants with Rhesus hemolytic disease treated with IUT required |less days of
phototherapy and more top-up red blood cell transfusions than neonates without |UT,
However, the need for exchange transfusion was similar in both groups.

A retrospektiv tanulmanyban szerepl6 89 ujszuldtt kozul 52 részesult legalabb egy IUT-ban.

Eredmények és kovetkeztetés:

Az IUT kezelt ujszilottek fénykezelésének tartama révidebb (3,8 versus 5,1 nap) volt, de
tobb ,késbi” transzfuziot igényeltek, mint a masik — IUT nélkali — csoport : 78 versus 26,5%-
ban.

A vércsere-szukséglet viszont hasonlé volt (71 versus 65%).

Az adatok arra utalnak, hogy az IUT kezelést kovetéen enyhébb az ujszulottkori haemolysis
(feltehetbleg a bevitt Rh negativ felnétt vér miatt), ugyanakkor ellene mond ennek a
vércserék kozel azonos aranya. Ezt viszont az magyarazhatja, hogy osztalyukon az
.<aggressziv megkdzelités” jegyében mar koran elvégzik a vércserét: a vércserék csaknem
90%-a a szuletés utan 12 6ran belll megtortént.

A korabban (27) emlitett médszer, a Doppler ultrahang alkalmazasa a foetalis anaemia
diagnosisara, viszonylag régoéta ismert (20).



Ultrasound Obstet Gynecol. 1995 Jun;5(6).400-5.

Diagnosis of fetal anemia with Doppler ultrasound in the pregnancy
complicated by maternal blood group immunization.

Mari G, Adrignolo A, Abuhamad AZ, Pirhonen J, Jones DC, Ludomirsky A, Copel JA.
Department of Obstetrics and Gynecology, Yale University School of Medicine, New
Haven, Connecticut, USA.

Abstract

We investigated whether Doppler measurement of the fetal Middle Cerebral Artery
Peak Systolic Velocity can be used to detect fetal anemia in pregnancies
complicated by maternal blood group immunization. We first studied normal values
for the middle cerebral artery peak systolic velocity in 135 fetuses (Group A), and
also in 23 fetuses at risk for anemia who underwent 56 cordocenteses to assess the
fetal hematocrit (Group B). A test to detect fetal anemia, based on the middle
cerebral artery peak systolic velocity, was developed by using the data of the fetuses
of Group A and Group B. Successively, the middle cerebral artery peak systolic
velocity was prospectively determined in 16 fetuses at risk for anemia who underwent
42 cordocenteses (Group C) to assess the test developed, in a multicenter
prospective fashion, by using the data of Group A and Group B. In the normal fetuses
an exponential model expressed the increase of the middle cerebral artery peak
systolic velocity values with advancing gestation. By using the data of the fetuses of
Group A and Group B, four zones of anemia risk were identified. In Group C, none of
the anemic fetuses had the middle cerebral artery peak velocity below the normal
mean value, whereas all of the anemic fetuses had the peak velocity above the
normal mean. The middle cerebral artery blood velocity increases with advancing
gestation and is a non-invasive method of detecting anemia in pregnancies
complicated by maternal blood group immunization.

Az arteria cerebri media aramlasi csucssebesség — Middle Cerebral Artery Peak Systolic Velocity, MCAPSV - a vércsoport
izoimmunizalt terhességekben a foetalis anaemia kimutaasara hasznalhato. El6szor a normal értékeket allapitottahk meg
135 foetusban (A csoport), majd 23 foetusban, akik anaemia kockazatanak voltak kitéve és 56 chordocentesis tortént naluk
a foetalis hematokrit mérésére (B csoport), ill. tovabbi 16 ,hasonld” foetust vizsgaltak prospektive (C csoport). Az MCAPSV
a terhesség el6rehaladtaval ndvekszik. Az anaemias foetusuk egyikében sem volt az MCAPSV a normal atlagérték alatt,
mas széval: valamennyilik MCAPSV értéke a normal atlagérték felett volt. igy ez a nonivaziv modszer alkalmas a
vércsoport Izoimmunizacié okozta foetalis anaemia kimutatasara.

Meglepé mdédon, emelkedett MCAPSYV volt észlelheté egy nem anaemias foetusban, akinek egyébként a-thalassaemia
jellege volt (13).

Obstet Gynecol Int. 2009;2009:819380.

Elevated middle cerebral artery peak systolic velocity in a nonanemic fetus
with alpha-thalassemia trait.

Heyborne K.

Swedish Medical Center, Denver, CO, USA.

Abstract

Background. Elevated middle cerebral artery peak systolic velocity (MCA-PSV)
has been reported in nonanemic fetuses following fetal transfusion, and has been
attributed to a major population of red blood cells (RECs) with an adult mean
corpuscular volume (MCV) in the fetal circulation. Reported here is an analogous
case of elevated MCA-PSV with a normal fetal hematocrit and relative fetal
microcytosis due to fetal alpha-thalassemia trait. Case. Ultrasound findings
concerning for early hydrops prompted measurement of MCA-PSV, which was
elevated. Cordocentesis revealed fetal microcytosis with a normal hematocrit
which proved to be due to fetal alpha-thalassemia trait inherited from the mother.
Conclusion. This case provides another example of elevated MCA-PSV with
normal hematocrit and microcytosis, here due to fetal alpha-thalassemia trait. This
finding provides support for the observation that MCA-PSV may be influenced by
hematological indices other than the fetal hematocrit.



Nem anaemias foetusokban mar mutattak ki — paradox médon — emelkedett MCAPSV-t
foetalis transfusiot (IUT) kovetéen, amikor is felnétt atlagos sejttérfogattal (MCV) bird
vorosversejtek (normo-, a foetuséhoz képest ,microcytak”) jutottak be a foetus ,macrocytas”
vérkeringésébe.

Az 6 analog esetukben a foetus hematokritja normalis volt, de az a-thalassaemia jelleg miatt
relativ microcytosisa volt. Ez arra utal, hogy az MCAPSV-t a foetalis hematokriton kival

egyéb hematoldgiai indexek (pl: MCV) is befolyasoljak. [Mas megfogalmazassal: ha kevés vagy kicsi a
vordsverseijt, akkor ,jobb az aramlas”, emelkedik az arteria cerebri media dramlasi csucssebessége. — V.1.]

Befejezés - ,kitekintés” - fluggelék

A sulyos ujszulottkori hemolitikus betegséget lehetséges vércsere nélkll is kezelni (23).
Példaként:

Gyermekgyogyaszat. 2011; 62 153-5.

Sulyos ujsziilottkori haemolytikus betegségek vércsere nélkili kezelése.
Nagy A', Lakatos L2,

'DEOEC Gyermekgyogyaszati Intézet, Perinatalis Kézpont, Debrecen
‘Kenézy Kérhaz Kft., Csecsemd- és Gyermekosztaly, Debrecen

A szerz6k egy rendkivil sulyos Rh-hemolitikus betegségben szenvedé Ulszulétt
esetével kiemelten foglalkoznak és - Jehova tanu szUl6ktdl szarmazo ujszuldttekkel
eqyltt — ismertetik a késdi kévetéses utanvizsgalatok eredményeit. Részletesen az
elsb esetrdl szamolnak be, az utébbiaknak pedig csak a késdi sorsat érintik.
Edesanyja 11. terhességébdl (a graviditas alatt 1:16 és 1:32 titer-emelkedést igazolt
az anti-D indirekt Coombs-teszt), szlletett érett fiu ulszUlétt Rh-inkompatibilitas miatt
nyert felvételt a Neonatolégiai Intenziv Osztalyra. Icterusa 10 éras koraban
jelentkezett, mérsékelt fokl anémia kiséretében. A kéldbdkzsinérvérben a direkt
Coombs-teszt erGsen pozitiv (++++) volt. Szajon at D-penicillamine (300 mg/kg
naponta 4 részre osztva, 5 napon at) terapia indult, fototerapia és intravénas
foladékpodtlas mellett. Konzervativ kezeléssel sikerilt a vércserét elkerllni, bar a korai
(5-9. napos korban észlelt) jelentés anémia miatt egyszer transzfuzié valt
szikségessé.

A szerzdk ismertetik az esetet és kitérnek a kombinalt terapia hatasmechahizmusara.
Az Ujszllott egeszsegesen kerllt hazaadasra és ellendrzése soran is az egészseges
mérféldkoveknek megfeleléen fejlédott, audiometrias vizsgalatok szerint,
hallaskarosodast nem szenvedett.

Az eddigiekben az IVIG kezelést (+/- fénykezelés, +/- vércsere) targyaltuk. Egyéb terapias
lehetéség(ek) is szdbajohet(nek).

A bemutatott esetben - sulyos Rh izoimmunizacio, hyperbilirubinaemia miatt — fénykezelés
mellet D-penicillamin (*) (300 mg/kg/die 5 napon at) kezelést alkalmaztak; sikeriilt a
vércseret elkerulni. A kezelés eredményesnek bizonyult, mindéssze egyszer kellett az
Ujszllottet anaemia miatt transzfuzidban részesiteni.

(*) dimetilcisztein, a penicillin metabolitja, kelatképzé anyag; [az itteni hatasmechanizmusa nem
kelléen tisztazott; forgalmazasa, alkalmazasi lehetésége kérdéses. - V.I.]



A kézirat 6sszeallitasa és az irodalom lezarasa (2012 szeptember) utan jelent meg tébb
fontos publikacid, koztuk pl. a mar gyogyszeripari vonatkozasokat is targyaloé kdzlemény az
IgG Fc régidjahoz kotédo oligoszacharidak, a glikozilacio, a glikanképzédés

(lgG-Fc N-glycans) jelent6ségérél az ellenanyag készitmények optimalizalasa érdekében.
Az emberihez hasonl6 N-glikan strukturakat sikerult mar nem-emlds gazdakban is

(pl. éleszt6-, ndveényi sejtek) elballitani.

Loos A, Steinkellner H.
IgG-Fc glycoengineering in non-mammalian expression hosts.
Arch Biochem Biophys. 2012 Oct 15; 526(2): 167-73.

Hasonldan figyelemre mélté (féleg a rezidensek szamara, mivel Resident e-Bulletin
Teaching Topics — err6l nem mindenki tud ! — jelleggel publikaltak) az IVIG legfrissebb,
minden részletre kiterjedd dsszefoglaldja:

Gelfand EW.

Mechanisms of Disease: Intravenous Immunoglobulin in Autoimmune and
Inflammatory Diseases.

N Engl J Med 2012; 367: 2015-25 [Nalam Full-Text elérhet — V.1]

Ezeken kivul: kritikai szempontbdl jelentds a 88 ujszulott kértorténetének retospektiv
attekintése a hatékonysag és a mellékhatasok tekintetében.

Corvaglia L et al.

Intravenous immunoglobulin to treat neonatal alloimmune haemolytic disease.
J Matern Fetal Neonatal Med. 2012 Dec; 25(12): 2782-5.

Figyelmet érdemel tovabba egy, tovabbképzés szempontjabdl lényeges — 2009-bél
szarmazo, de alapveté megallapitasainak tobbségét tekintve ma is érvényes -
,hazai prezentacio”, amely (Steiner LA és mtsai [Pediatrics. 2007 Jul;120 (1): 27-32]
kozleményére hivatkozva) a f6 téma keretében az ujszuldttkori hyperbilirubinaemiat,
a vércserét targyalja és ennek soran emliti az IVIG alkalmazasat:

Bartyik Katalin.

Transfusio gyermekgyogyaszati vonatkozasai.

SZTE AOK Transzfuzioldgiai Tanszék honlap / eléadasok 48.sz.

http:www// .klinikaikozpont.u- szeged.hu/transf/
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