Received: 10 February 2022 Accepted: 16 March 2022

DOI: 10.1111/bjh.18170

BJHaem
O R I G I N A L P A P E R BRITISH JOURNAL OF HAEMATOLOGY

International guidelines regarding the role of IVIG in the
management of Rh- and ABO-mediated haemolytic disease of the
newborn

3

Lani Lieberman"* | Enrico Lopriore® | Jillian M. Baker™® | Rachel S. Bercovitz’ |

Robert D. Christensen® | Gemma Crighton'® | Meghan Delaney'>'? | Ruchika Goel'>"* |

Jeanne E. Hendrickson” ® | Amy Keir'®” | Denise Landry'® | Ursula La Rocca'®? |
Brigitte Lemyre’' | Rolf F. Maier”> | Eduardo Muniz-Diaz*®> | Susan Nahirniak®* |
Helen V. New”>?*°® | Katerina Pavenski”’ | Maria Cristina Pessoa dos Santos®® |

Glenn Ramsey”® | Nadine Shehata®® | for the International Collaboration for Transfusion

Medicine Guidelines (ICTMG)

1Department of Clinical Pathology, University Health Network, Toronto, Ontario, Canada

*Department of Laboratory Medicine & Pathobiology, University of Toronto, Toronto, Ontario, Canada

3Department of Laboratory Medicine and Molecular Diagnostics, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada
“Division of Neonatology, Department of Pediatrics, Leiden University Medical Center, Leiden, The Netherlands

5Department of Pediatrics, Unity Health Toronto (St. Michael's Hospital), Toronto, Ontario, Canada

®Division of Haematology-Oncology, The Hospital for Sick Children, Toronto, Ontario, Canada

"Division of Hematology, Oncology, and Stem Cell Transplant, Department of Pediatrics, Northwestern University Feinberg School of Medicine, Chicago, Illinois, USA
®Divisions of Neonatology and Hematology/Oncology, University of Utah Health, Salt Lake City, UT, USA

gDepartment of Women and Newborn's Research, Intermountain Healthcare, Salt Lake City, Utah, USA

Department of Haematology, Royal Children's Hospital, Melbourne, Australia

"Division of Pathology & Laboratory Medicine, Children's National Hospital, Washington, District of Columbia, USA

“Department of Pathology & Pediatrics, The George Washington University Health Sciences, Washington, District of Columbia, USA
3Division of Transfusion Medicine, Department of Pathology, School of Medicine, Johns Hopkins University, Baltimore, Maryland, USA
4Simmons Cancer Institute at SIU School of Medicine, Springfield, Illinois, USA

15Departments of Laboratory Medicine and Pediatrics, Yale University, New Haven, Connecticut, USA

1S AHMRI Women and Kids, South Australian Health and Medical Institute, North Adelaide, South Australia, Australia

7Adelaide Medical School and the Robinson Research Institute, the University of Adelaide, North Adelaide, South Australia, Australia
Canadian Blood Services, Ottawa, Ontario, Canada

¥Department of Translational and Precision Medicine, Sapienza University, Rome, Italy

2OItalian National Blood Centre, National Institute of Health, Rome, Italy

21Department of Pediatrics, University of Ottawa, Ottawa, Ontario, Canada

*Children's Hospital, University Hospital, Philipps University, Marburg, Germany

#Department of Immunohematology, Blood and Tissue Bank of Catalonia, Barcelona, Spain

**Alberta Precision Laboratories and Department of Laboratory Medicine and Pathology, University of Alberta, Edmonton, Alberta, Canada
2Clinical Directorate, NHS Blood and Transplant, London, UK

**Centre for Haematology, Imperial College London, London, UK

*Department of Laboratory Medicine and Pathology, Unity Health Toronto (St. Michael's Hospital), Toronto, Ontario, Canada

28IFF/Fundaqe’w Oswaldo Cruz, Rio de Janeiro, Brazil

Abbreviations: AAP, American Academy of Paediatrics; CI, confidence interval; ET, exchange transfusion; GA, gestational age; HDN, haemolytic disease of the newborn;
ICTMG, International Collaboration for Transfusion Medicine Guidelines; IVIG, intravenous immunoglobulin; MD, mean difference; PT, phototherapy; RBC, red blood cell;
RCT, randomized controlled trial; RR, relative risk; SR, systematic review.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. British Journal of Haematology published by British Society for Haematology and John Wiley & Sons Ltd.

Br ] Haematol. 2022;198:183-195. wileyonlinelibrary.com/journal/bjh| 183


www.wileyonlinelibrary.com/journal/bjh
mailto:﻿
https://orcid.org/0000-0002-3633-0728
https://orcid.org/0000-0002-7928-3132
https://orcid.org/0000-0001-6290-8004
http://creativecommons.org/licenses/by-nc-nd/4.0/

184

GUIDELINES FOR USE OF IVIG FOR HEMOLYTIC DISEASE OF THE NEWBORN

BRITISH JOURNAL OF HAEMATOLOGY

#Department of Pathology, Feinberg School of Medicine, Northwestern University, Chicago, Illinois, USA

*Departments of Medicine, Laboratory Medicine and Pathobiology, Institute of Health, Policy Management and Evaluation, University of Toronto, Mount Sinai Hospital,

Toronto, Ontario, Canada

Correspondence

Lani Lieberman, Transfusion Medicine
Specialist, University Health Network, 200
Elizabeth Street Room 306, Toronto, ON M5G
2C4, Canada.

Email: lani.lieberman@uhn.ca

Funding information

This guideline was prepared on behalf of the
ICTMG (www.ICTMG.org). The ICTMG
receives funding from Canadian Blood
Services [funded by the federal government
(Health Canada) and the provincial and
territorial ministries of health]. The views
herein do not necessarily reflect the views
of Canadian Blood Services or the federal,
provincial, or territorial governments of
Canada. Canadian Blood Services did not
have any role in the design, analysis and
interpretation of the data or preparation,
review, and approval of the manuscript.

Abstract

Haemolytic disease of the newborn (HDN) can be associated with significant mor-
bidity. Prompt treatment with intensive phototherapy (PT) and exchange transfu-
sions (ETs) can dramatically improve outcomes. ET is invasive and associated with
risks. Intravenous immunoglobulin (IVIG) may be an alternative therapy to prevent
use of ET. An international panel of experts was convened to develop evidence-based
recommendations regarding the effectiveness and safety of IVIG to reduce the need
for ETs, improve neurocognitive outcomes, reduce bilirubin level, reduce the fre-
quency of red blood cell (RBC) transfusions and severity of anaemia, and/or reduce
duration of hospitalization for neonates with Rh or ABO-mediated HDN. We used a
systematic approach to search and review the literature and then develop recommen-
dations from published data. These recommendations conclude that IVIG should
not be routinely used to treat Rh or ABO antibody-mediated HDN. In situations
where hyperbilirubinaemia is severe (and ET is imminent), or when ET is not readily
available, the role of IVIG is unclear. High-quality studies are urgently needed to as-
sess the optimal use of IVIG in patients with HDN.

KEYWORDS

INTRODUCTION

Despite preventative strategies, haemolytic disease of new-
born (HDN) continues to occur in 3-80/10000 neonates/
year."? HDN occurs when maternal IgG antibodies reactive
to paternal blood group antigens traverse the placenta and
cause immune-mediated haemolysis of fetal red blood cells
(RBCs). Alloimmunization can be triggered by more than 50
blood group antigens; the most severe disease involves RhD,
Rhc and K antigens. When severe, HDN can be associated
with significant morbidity, particularly neurocognitive defi-
cits and mortality.’

First-line treatment for neonates with severe jaundice
includes intensive phototherapy (PT). Intensive PT is de-
fined by the American Academy of Paediatrics (AAP) as a
spectral irradiance of at least 30 mW/cm*/nm delivered to
as much of the infant's surface area as possible.* For inten-
sive PT, the intensity of each PT light should be >30 mW/
cm?®/nm. For severe, non-responsive hyperbilirubinaemia,
exchange transfusion (ET) is recommended to remove bili-
rubin, the implicated maternal alloantibodies and antibody-
coated RBCs.*"® Despite its therapeutic benefits, ETs can be
associated with catheter-related infections, hypocalcaemia,
thrombosis, haemorrhage, cardio-respiratory instability

alloimmunization, evidence-based guidelines, haemolytic disease of the newborn, intravenous
immunoglobulin, pregnancy

and necrotizing enterocolitis; ETs have a mortality rate up
to 5%.” "

Intravenous immunoglobulin (IVIG) is used to delay
or avoid ET.*>!" IVIG blocks Fc receptors on macrophages
which reduces destruction of antibody-coated RBCs, en-
hancing the clearance of maternal antibodies and lowering
the circulating unconjugated bilirubin levels."* Although a
number of randomized, controlled trials (RCTs) have shown
that IVIG is effective in decreasing the need for ET, these
RCTs had moderate to high risk of bias and the majority
were conducted prior to use of high-intensity PT. Several in-
ternational guidelines recommend IVIG, particularly if the
total serum bilirubin is rising despite intensive therapy or
the bilirubin level is within 2-3 mg/dl (34-51 mmol/l) of the
threshold level when ET is used.*>" IVIG use is not with-
out risks and has been associated with haemolysis,'* and
necrotizing enterocolitis.'”> As there is uncertainty about
the optimal strategy for HDN, we embarked on a guideline
development initiative to address whether the use of IVIG
in neonates with RhD or ABO-mediated HDN in addition
to intensive PT was associated with the following outcomes:
mortality, neurocognitive outcomes (encephalopathy,
acute impairment, chronic impairment), need for or fre-
quency of ET, bilirubin level, frequency of RBC transfusions
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(number or volume), severity of anaemia or duration of
1 016,17
hospitalization?

METHODS

An international panel of haematologists, neonatologists and
transfusion specialists was convened. A systematic search
for articles published (1946-2021) in MEDLINE, EMBASE,
NHS Economic Evaluation Database, HTA and Cochrane
Central Register of Controlled Trials and SR was completed
(Appendix S1) and the systematic review was registered in
Prospero (CRD42019142072). Study inclusion criteria were:
(1) original peer-reviewed; (2) at least five neonates with di-
agnosis or at risk of HDN; (3) comparing either of the follow-
ing interventions: PT or ET, with IVIG; (4) reporting one of
the following outcomes: bilirubin level, anaemia, frequency
of RBC transfusions, neurocognitive outcome or mortality;
(5) RCT or comparative trial; (6) English. A secondary search
with a focus on ABO-mediated HDN was performed. Two
reviewers (LL, NS) screened publications for eligibility, in-
dependently extracted data and assessed risk of bias using
criteria established for the reporting of randomized and non-
randomized studies.® 2’ Meta-analyses were conducted if
not available from previously published systematic reviews.

Recommendations were formulated on the basis of the
Grading of Recommendations, Assessment, Development
and Evaluation (GRADE) and the level of evidence was graded
as high, moderate, low or very low.”** Recommendation
strength was evaluated as strong or conditional. The panel
ranked clinical outcomes relevant for the development of
recommendations according to GRADE. (Appendix S2) Web
conferences and electronic correspondence were used to dis-
cuss the clinical questions and formulate recommendations.
Electronic surveys were sent to members to assess agreement
with recommendations. Disagreements were resolved by
group discussions. If disagreements could not be resolved, a
recommendation was accepted if the majority (=50%) agreed.
Members recorded their disclosures but none were excluded
from voting. The final guidance document was sent to nu-
merous societies for feedback (Appendix S3).

The recommendations will be reviewed every two years
from publication. If a study is published that may impact
patients prior to that time, a comment will be added on
the International Collaboration for Transfusion Medicine
Guidelines (ICTMG) website (ictmg.org) along with the
guideline and additional resources for physicians and
patients.

RESULTS
Study inclusion
In all, 1242 abstracts were reviewed and 25 full-text arti-

. . . 23,24

cles were retrieved. Two systematic reviews (SRs), and
. . 2526 . . _

two non-randomized studies met inclusion criteria
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(Figure 1). One Cochrane systematic review (SR)** included
nine RCTs (n = 658); Rh-mediated HDN (N = 5), ABO-
mediated HDN (N = 1) and three studies included neonates
with both ABO- and Rh-mediated HDN. The second SR in-
cluded 12 RCTs (n = 426); Rh incompatibility alone in seven
studies, ABO incompatibility in two studies, while three
enrolled neonates with both Rh and ABO incompatibility.*®
The second SR* included four studies not included in the
Cochrane SR.>* The Cochrane SR included one study not
included in the SR conducted by Lois and colleagues. The
two retrospective studies focused on ABO incompatibil-
ity.”>?® For Rh-mediated HDN, data and analysis from both
SRs were utilized to make recommendations regarding the
benefit of IVIG for Rh-mediated HDN. For ABO-mediated
HDN, data and analysis from one of the SRs*> were used to
make recommendations for use of IVIG for ABO-mediated
HDN as separate data were available for ABO incompatibil-
ity. The studies were conducted in diverse countries includ-
ing Turkey, Egypt, Saudi Arabia, Iran, Germany, Brazil and
the Netherlands.

Mortality, kernicterus, acute neurological impairment,
chronic neurologic impairment and need for ET were ranked
by the panel as critical for decision making, and the need
for RBC transfusion, bilirubin level, anaemia and length of
hospital stay were ranked as important (Appendix S2). Most
of the included studies did not report on critical clinical out-
comes; only two studies reported on one-* and two-year*®
outcomes.

Study characteristics

Details regarding study characteristics and risk of bias are
summarized (Table 1, Appendices S4-S7). A number of the
studies issued IVIG early or close to the time of delivery, be-
fore neonates developed significant hyperbilirubinaemia® '
with the goal to prevent the need for ET. The majority of
studies enrolled term neonates of 37 weeks gestational age
(GA) or greater,”**™ two included neonates of all GAs,*”*®
one enrolled only preterm neonates,”® and two studies did
not describe details of GA.>**

Summary of results

The Cochrane SR** combined the outcomes for neonates
with Rh-mediated HDN and ABO-mediated HDN who re-
ceived PT alone to those who received PT and IVIG. The
IVIG group had a reduced need for an ET [relative risk (RR)
0.35; 95% confidence interval (CI) —0.25, 0.49], had a sig-
nificantly lower maximum total serum bilirubin level [mean
difference (MD) 25.4 mmol lower; 95% CI —34 to —16.7] and
a shorter duration of PT (MD 0.98 days less with IVIG, 95%
CI -1.31 to0 0.66). Use of top-up RBC transfusion in the first
week or after the first week was not significantly different
between the two groups (first week: RR 1.05; 95% CI —0.65
to 1.69; following first week: RR 1.16; 95% CI —0.97 to 1.38).
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FIGURE 1 Article inclusion to assess use of IVIG for haemolytic diseases of the newborn [Colour figure can be viewed at wileyonlinelibrary.com]

Shorter duration of hospitalization was reported for the IVIG
group (MD -1.34days, 95% CI —1.6 to —1.09). Mortality, ker-
nicterus as well as acute and chronic neurologic impairment
were not reported.

For neonates with Rh-mediated HDN, the Cochrane SR
included seven studies with 371 neonates and compared
PT alone and PT with IVIG.>* IVIG resulted in a reduction
in use of ET (RR 0.38, 95% CI 0.25-0.58), similar need for
RBC transfusions during the first week and thereafter (first
week; RR 1.08, 95% CI 0.65-1.77; after first week: RR 1.09,
95% CI 0.92-1.28), lowered maximum bilirubin levels (MD

—21.77 mmol/l; 95% CI —-30.86 to —12.67) and shortened du-
ration of PT (MD -1.23 days; 95% CI —1.43 to —1.02). Review
of the quality of these studies confirmed a high risk of bias.
Louis' analysis described significant reduction in the need
for ET (RR 0.23, 95% CI 0.13-0.4), duration of PT (MD -1.1,
95% CI —1.7 to —0.6) and duration of hospitalization (MD
-1.1, 95% CI —2.4 to —0.2) but studies had a high risk of bias
(six studies, 236 neonates with Rh incompatibility). IVIG did
not affect the peak serum bilirubin level (MD —24.9; 95% CI
—-68.4 to 18.6) or the need for top-up transfusions (RR 1.2;
95% CI 0.4-3.9). Studies with low risk of bias (three studies,
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190 Rh-incompatible neonates) revealed no difference in the
need for ET (RR 0.82, 95% CI 0.53-1.26) or any secondary
outcomes.>

For neonates with ABO-mediated HDN, data from five
RCTs (N = 350) were included.”® IVIG reduced the number
of ETs (RR 0.31; 95% CI 0.18-0.55), peak serum bilirubin
levels (MD -60.6; 95% CI —83.2 to —37.9), duration of PT
(MD -0.7; 95% CI -1.1 to —0.4) and duration of hospital-
ization (MD -1.2; 95% CI —1.8 to —0.5), but it did not reduce
the need for top-up transfusion (RR = 1.7; 95% CI 0.6-5.3).
These studies displayed a high risk of bias, with significant
heterogeneity and small sample sizes. The two retrospective
studies did not find a difference in bilirubin, haemoglobin or
duration of PT.*>*¢

Subgroup analysis was performed by Louis to compare
outcomes between Rh-incompatible neonates who received
IVIG prophylaxis (six studies, n = 300). Studies with a high
risk of bias (three studies, 110 neonates) described a reduc-
tion in ET with IVIG (RR 0.21; 95% CI 0.1-0.45), whereas
studies with low risk of bias did not (three studies, 190 neo-
nates, RR 0.82; 95% CI 0.53-1.26).%

Rationale for recommendation regarding use of
IVIG for Rh-mediated HDN

The majority of the studies included were considered to have
a high risk of bias due to heterogeneity and small sample
sizes. When the moderate quality randomized, placebo-
controlled blinded trials with low risk of bias were analysed
separately,””*® IVIG did not decrease the need for ET (0.98,
95% CI 0.48-1.98), the need for a RBC transfusion within
the first week of life (RR 1.18; 95% CI 0.7-2) or following
the first week (RR 1.01; 95% CI 0.8-1.27) and did not de-
crease the mean serum bilirubin level (MD 0.93 mol/l; 95%
CI 23.94-25.79).These two studies included 172 neonates (ei-
ther >32weeks GA% or 35 weeks GA?®) with RhD- and Rhe-
mediated HDN, who received IVIG within the first 4-6h of
life. Eighty-seven patients received IVIG and 85 received a
placebo. The GRADE certainty of evidence was considered
moderate (Tables 2 and 3). The results of these higher-quality
trials were utilized to make recommendations regarding
prophylactic use of IVIG for Rh-mediated HDN.

Overall indications for PT and criteria for ET were not de-
tailed. Intensity of PT treatments has advanced over the past
decade, and neonates in the more recent high-quality stud-
ies may have received more intensive treatments than neo-
nates treated in the earlier studies. Only three of the included
studies,””*®** provided intensive PT as per AAP guidelines.”
One study used three overhead lights from a single angle,*
and a second study did not use a PT blanket.’® The rest of
the studies did not describe the intensity of the PT in detail.
Allocation concealment was generally not used (Table 4).

Additionally, definitions of anaemia and pre-transfusion
haemoglobin thresholds were not provided®*® or differed
among studies, which may have led to different transfu-
sion decisions and outcomes. Finally, only two studies used
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predefined criteria for hospital discharge. Due to the vari-
ability between studies in the definitions used for the out-
come measures, the results of the two studies with moderate
certainty of evidence of effects, and the potential risks of
IVIG, routine prophylactic use of IVIG for Rh HDN was not
recommended.

All of the studies included in this analysis reported that
there were no definitive short-term adverse reactions spe-
cifically related to IVIG. Two of the nine studies did report
adverse events, but it was unclear if these were secondary to
IVIG or ET. The first study reported that 10 neonates who
received ET were treated for sepsis.”® The second study de-
scribed an infant who received IVIG and developed sepsis
and brain abscesses secondary to Bacillus cereus a few days
after ET; IVIG and cultures of blood products used for ET
were sterile. It was hypothesized that the sepsis may have
been related to the umbilical catheterization and ET.*®

Recommendation for management of
Rh-mediated HDN

In neonates with Rh-mediated HDN, routine IVIG is not
recommended to reduce the need for ET (low certainty of
evidence of effects, conditional recommendation).

Studies that focus on HDN secondary to other non-ABO
antibodies (e.g. Rhe, K, Jk?) have not been performed, but the
same recommendations would apply.

Rationale for recommendation for IVIG for
ABO-mediated HDN

ABO incompatibility between mother and fetus occurs in
approximately 20% of all pregnancies; HDN only occurs in
1% of these pregnancies.*” ABO-mediated HDN occurs al-
most exclusively in group O mothers with non-O neonates
and unlike Rh-mediated HDN, can occur during the first
pregnancy. Compared to Rh-mediated incompatibilities,
ABO-mediated incompatibility is associated with a lower
risk of significant hyperbilirubinaemia and readmission for
jaundice. Most neonates are asymptomatic or experience
mild jaundice and neonatal anaemia is rare.*>™* At times,
non-immune causes of jaundice including physiologic jaun-
dice, poor feeding/dehydration and decreased milk pro-
duction may exacerbate the hyperbilirubinaemia. ETs are
infrequently performed, but may be needed due to delayed
access to PT (e.g. remote areas) or lack of a universal biliru-
bin screening strategy.

ABO incompatibility is associated with less severe HDN
as A and B antigens are expressed on fetal tissues lowering
the titre of maternal anti-A or anti-B in the fetal circulation,
leaving less to bind to fetal RBCs. Secondly, soluble A and B
substances in fetal/neonatal plasma can bind maternal anti-A
or anti-B, leaving less antibody available to bind to fetal/neo-
natal RBCs. In addition, allo-antibodies reacting with A and
B antigens have a weaker affinity than those binding with
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TABLE 1

Author, year
Alpay, 1999”7

Beken, 2014%°

Dagoglu, 1995%°

Demirel, 2011%°

Elalfy, 2011%

Garcia, 2004384

Huang, 2006>*¢

Miqdad, 2004>

Nasseri, 2006>

Pishva N, 2000*°

Rubo, 1992%°

Santos, 2013%

Smits-Wintjens, 20117

Characteristics of included studies

Criteria for study inclusion

(1) ABO/Rh incompatibility

(2) Positive DAT

(3) Hyperbilirubinaemia (>204 mmol/)
(4) Elevated reticulocyte count (=10%)

(1) ABO incompatibility
(2) DAT Positive

(1) Rh incompatibility
(2) Positive DAT

(1) ABO incompatibility and
(2) Positive DAT
(3) Reticulocytosis

(1) Rh incompatibility

(2) Positive DAT

(3) Elevated indirect hyperbilirubinaemia requiring
PT in the first 12h of life and/or rising by 0.5
mg/dl/h

(4) Term newborn >38 wks GA

(5) High reticulocyte count

(1) Rh incompatibility

(1) ABO incompatibility
(2) Positive DAT

(3) Term

(4) Titre >1:128

(1) ABO incompatibility
(2) DAT positive
(3) Hyperbilirubinaemia
Bilirubin >8.5mmol/l/h or if bilirubin >170 mmol/
1/h, 204 mmol/h or 238 mmol/h at <12, <18 or
<24h, respectively IVIG if bilirubin rising by
>8.5mmol/l/h

(1) ABO/Rh incompatibility

(2) Positive DAT

(3) Hyperbilirubinaemia (>0.5 mg/dl/h)

(4) Bilirubin levels below ET criterion on admission
(5) GA >37 weeks

(1) Rh/ABO incompatibility
(2) Positive DAT
(3) History Rh-positive sibling

(1) Rh incompatibility

(2) Positive DAT

Excluded

(1) Unconjugated bilirubin >4 mg/dl

(1) Rh incompatibility

(2) Positive DAT

(3) Elevated bilirubin >4 mg/dl
(4) >32 weeks GA

(1) Rh(D) or Rh(c) incompatibility

(2) Positive DAT with eluate

(3) Maternal antibody-dependent cell cytotoxity
test >50% predicting severe haemolysis

(4) Antibody titre >1:64

(5) GA >35weeks

Dose of IVIG
1g/kg

1g/kg

500mg/kg

1 g/kg or 2 g/kg

500mg/kg and 1 g/kg

0.75g/kg daily x 3 days

1g/kg

500mg/kg

500mg/kg every 12 hs,
total 3 doses

400-600mg/kg

500mg/kg

500 mg/kg

750g/kg

Prophylactic
IVIG? Y/N

N

NR

N

Within 2-4h of
admission

Median 18-22 h

Y

Details about use
of IUT recorded
Y/N

NR

NR

NR

NR

NA

NR

NR
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Details regarding phototherapy provided
Y/N

Y
Conventional PT
Five special blue lamps

Y

LED PT

30 pW/cm*/nm
spectrum 450-750 nm

Y
Blue light (420-460nm)

Yes

LED PT

30 pW/cm?/nm

spectrum 450-750 nm

Y

Fibre-optic blanket

30-40cm from special blue lights
4 lights

NA
NA

NR

Y
Double surface blue light PT

NR

Y
Quartz lamps or blue light

Y

Prophylactic high intensity PT (spectral
irradiance >30 | W/cm?/nm)

Stopping criteria provided

Y

Intensive PT using white light with intensity
of 12-20 pyW/cm/nm

Bilirubin blanket providing blue light
30W/cm/nm

Indication for ET

Serum bilirubin >290 mmol and increased
>17mmol/h despite treatment

NR

Term neonates: total bilirubin >1 mg/dl/h or total
bilirubin level >20 mg/dl during first 72 h.
neonates >2000g: 18 mg/dl

Bilirubin level exceeded the limits defined by
AAP

Bilirubin increased by 1 mg/dl/h as per AAP
guidelines

NA
NA

Bilirubin 2340 mmol/l (20 mg/dl) or
if rising by 8.5 mmol/1/h (0.5 mg/dl/h) in
neonates not receiving IVIG

Bilirubin >20 mg/dl or rise by 1 mg/dl/h

NR

If unconjugated biliruinb exceeded modified
curves by Site specific ET criteria by
>34mmol/l (2 mg/dl)

Total serum bilirubin level 2340 mmol/l (20 mg/
dl) or increased by 8.5 mmol/l/h (0.5 mg/dl/h)
despite PT

ET criteria as per AAP guidelines

BJHaem
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Haemoglobin threshold/
trigger for transfusion
(/)

NR®

NR

NR

NR

NR

NA

NA

<70g/1

<70g/1

NR

NR

NR

<80 or <96 g/l with
clinical symptoms of
anaemia e.g. lethargy,
feeding problems,
need for O, or failure
to thrive

Definition of
anaemia

NR

14g/1

NR

NR

NR

NA

NA

Hgb<120g/1
anaemia at
postnatal
6-12 weeks

Hgb<120g/lat2,
4, 6 weeks

NR

NR

NR

NR
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TABLE 1 (Continued)

Details about use

Prophylactic of IUT recorded

Author, year Criteria for study inclusion Dose of IVIG IVIG# Y/N Y/N
Tanyer, 2001°° (1) ABO or Rh incompatibility, IVIG 500 mg/kg or Y NR

(2) Positive DAT 500 mg/kg daily for

(3) no risk factors (e.g. sepsis), 3days

(4) no prematurity (define?)

(5) Bilirubin <ET level at birth
Voto, 1995% (1) Rh incompatibility 800g/kg/d x 3 days N Y

(2) Positive DAT

Abbreviations: AAP, American Academy of Paediatrics; DAT, direct antiglobulin test; ET, exchange transfusion; FTT, failure to thrive; GA, gestational age; Hgb,
haemoglobin; h, hour; IVIG, intravenous immune globulin; IUT, intrauterine transfusion; LED, light-emitting diodes; N, No; NA, not available (full manuscript); NR,
not recorded; PT, phototherapy; Y, yes.

*Prophylactic IVIG defined as preventative or routine IVIG administered shortly after birth prior to the development of significant jaundice.

®Five patients transfused as haemoglobin dropped <87 g/1.

“Prophylactic IVIG ordered but did not provide exact time of administration.

9Data obtained from Louis systematic review (article not available or published in Chinese).

TABLE 2 Grading of Recommendations, Assessment, Development and Evaluation (GRADE) for Rh incompatibility (data from Zwiers et al.)**

Certainty assessment
Other

No. of studies Study design Risk of bias Inconsistency Indirectness Imprecision considerations
Use of exchange transfusion (studies without a placebo control)
5 Randomized trials Very serious” Not serious Serious® Not serious None
Use of exchange transfusion (placebo-controlled trials)
2 Randomized trials Not serious Not serious Not serious Not serious None
Number of exchange transfusions per infant (studies without a placebo control)
5 Randomized trials Very serious” Not serious Serious” Not serious None
Number of exchange transfusions per infant (placebo-controlled trials)
2 Randomized trials Not serious Not serious Serious” Not serious None
Maximum total serum bilirubin level pmol/I (studies without a placebo control)
4 Randomized trials Very serious” Serious Serious® Not serious None
Maximum total serum bilirubin level pmol/l (placebo-controlled trials)
2 Randomized trials Not serious Not serious Serious* Not serious None
Duration of phototherapy (studies without a placebo control)
3 Randomized trials Very serious” Not serious Not serious Not serious None
Duration of phototherapy (placebo-controlled trials)
2 Randomized trials Not serious Not serious Not serious Not serious None
Use of top up transfusion (studies without a placebo control)
2 Randomized trials Very serious™ Serious® Serious® Serious® None
Use of top up transfusion (placebo-controlled trials)
2 Randomized trials Not serious Not serious Very serious’ Serious None

“Studies were not blinded generally and a few were limited by lack of random sequence generation, selective reporting and incomplete reporting.
®Indications for exchange were not consistent.

“Serum bilirubin is dependent on other factors in addition to haemolysis such as postnatal age.

9Haemoglobin concentrations for transfusion not reported.

“Only one study had outcomes. The second had 0 events.

fOne study did not report haemoglobin concentrations for transfusion.

protein antigens. Moreover, there are relatively few group  been assessed for other non-immune haemolytic aetiologies
A or B antigenic sites on neonatal RBC as AB antigens are  (e.g. glucose 6-phosphate dehydrogenase deficiency).*® The
not well developed in the fetus.”' Some suggest that neonates ~ recommendation to not provide IVIG routinely for HDN
with severe jaundice and ABO incompatibility may not have ~ assumed to be secondary to ABO incompatibility between
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Details regarding phototherapy provided
Y/N Indication for ET

Y Site specific ET criteria
White quartz halogen lamp with distance
between neonate and light of 41 cm

NR Site specific ET criteria

BRITISH JOURNAL OF HAEMATOLOGY

Haemoglobin threshold/

trigger for transfusion Definition of

(g/D) anaemia
NR NR
NR NR

mother and neonate took into account not only the aspects
above but also the lack of high-quality studies for ABO-
mediated HDN, along with the low likelihood of significant
jaundice and morbidity related to ABO-mediated HDN.

Recommendation for management of
ABO-mediated HDN

In neonates at risk of ABO-mediated HDN, routine IVIG is
not recommended to reduce the need for ET (very low cer-
tainty of evidence of effects, conditional recommendation).

The recommendations developed refer to routine use of IVIG
for any neonates with Rh- or ABO-mediated HDN and hyper-
bilirubinaemia requiring PT, but not yet at the level requiring
an ET. Routine use refers to prophylactic IVIG use to prevent
progression to severe consequences of hyperbilirubinaemia.
Recommendations could not be made for or against use of IVIG
for neonates with rapidly rising bilirubin and emergent need for
ET, as no studies have addressed this specific indication.

Severe hyperbilirubinaemia unresponsive to
phototherapy

In neonates where hyperbilirubinaemia is severe (unrespon-
sive to intensive PT) and requirement for ET is emergent, but
not available on site within a timely manner, no evidence-
based recommendations regarding the use of IVIG can be
made. While awaiting transport to a facility where ET is
available, first-line treatment is intensive PT.* Various non-
evidence-based treatment suggestions have been described,
but none can be endorsed at this time.

DISCUSSION

For jaundiced neonates with antibody-mediated HDN
and severe hyperbilirubinaemia who do not respond to

intensive PT, IVIG is sometimes administered with the
goal of avoiding ET and decreasing neonatal morbidity.
Studies with moderate certainty of evidence of effects sug-
gest that early administration of IVIG (within a few hours
of birth) as a preventative measure is not effective in re-
ducing the need for ET, RBC transfusions or hyperbili-
rubinaemia in neonates with Rh isoimmunization.””*® In
these studies, intensive PT may have treated the bilirubin
rise early, and the use of IVIG may not have led to addi-
tional benefits. Currently, no studies with high certainty
of evidence of effects have assessed the value of IVIG to
avoid ET for ABO-mediated HDN; fortunately, ABO HDN
rarely leads to severe HDN or the need for an ET, RBC
transfusions or severe jaundice. Studies assessing treat-
ment strategies for antibody-mediated HDN when hyper-
bilirubinaemia is severe and ET requirement is emergent
were not available for recommendation development. If
the diagnosis of severe jaundice is delayed or HDN occurs
in remote hospitals or low-resource countries where inten-
sive PT is not immediately available, IVIG may be consid-
ered, if ET is not readily available.

The benefit of using IVIG needs to balance risks. IVIG
is a fractionated blood product manufactured from multiple
donors. Previous literature has reported immediate (10%)
and delayed (41%) adverse events following IVIG infusion
in children,”” including headaches, haemolysis*® and asep-
tic meningitis.*’ For neonates, published reports of adverse
events are limited and include apnoea,® haemolysis™ and a
higher incidence of necrotizing enterocolitis."” In addition,
although fractionation leads to a virally inactivated product,
the risk of viral transmission is not completely negligible.

CONCLUSION

The intent of this guidance document was to develop rec-
ommendations regarding the use of IVIG for Rh- and
ABO-mediated HDN. We were unable to find studies that
support the routine use of IVIG. Reducing the morbidity
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TABLE 3

Certainty assessment

Grading of Recommendations, Assessment, Development and Evaluation (GRADE) for ABO incompatibility (data from Louis et al)®

No. of studies  Study design Risk of bias

Need for exchange transfusion

5 Randomized trials Very serious™”

Number of exchange transfusions per infant

3 Randomized trials Very serious’

Peak serum bilirubin (pmol/l)

b,c,d

1 Randomized trials Very serious

Duration of phototherapy

3 Randomized trials Very serious’

Duration of hospitalization

2 Randomized trials Very serious®

Need for top up transfusion

3 Randomized trials Very serious®

Inconsistency

Not serious

Not serious

Very serious®

Not serious

Not serious

Not serious

Other
Indirectness Imprecision considerations
Serious Serious® None
Serious® Serious None
Very serious® Serious None
Serious Not serious None
Serious Serious None
Serious Serious None

Abbreviations: CI, confidence interval; IVIG, intravenous immune globulin; MD, mean difference; RR, risk ratio.

*Definitions for need were not consistent.

®None of the trials used allocation concealment, had blinded participants, or used blinded outcome assessment. Selective reporting could not be determined.

“Only one study.
4Only one study.

“Variable reporting for haemoglobin concentrations for transfusion.

TABLE 4 International recommendations for use of intravenous

immunoglobulin to manage haemolytic disease of the newborn

Recommendations

1 In neonates with Rh-mediated HDN,
routine® IVIG is not recommended to
reduce the need for exchange transfusion
(low certainty of evidence of effects,
conditional recommendation)

2 In neonates at risk of ABO-mediated HDN,
routine® IVIG is not reccommended to
reduce the need of exchange transfusion
(very low certainty of evidence of effects,
conditional recommendation)

Abbreviations: HDN, haemolytic disease of the newborn; IVIG, intravenous
immune globulin.

“Routine use refers to prophylactic IVIG use to prevent progression to severe
consequences of hyperbilirubinaemia.

and mortality of HDN and its treatments remains a prior-
ity and there continues to be a pressing need for additional
collaborative research. Future, prospective multicentred
studies with clearly defined inclusion criteria, detailed al-
gorithms regarding use of PT and need for ETs, as well as
standardized follow-up frequency and transfusion threshold
guidelines would enable the question to be addressed prop-
erly. Due to the relative rarity of HDN, well-powered trials

will be a challenge to execute. If small studies remain the
most pragmatic approach, the only strategy for meaningful
conclusions in future meta-analyses on HDN management
is standardization of criteria for commencement and termi-
nation of intensive PT as well as criteria for ET and top-up
RBC transfusions.
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DISCLAIMER

The purpose of this document is to provide guidance on the
use of IVIG in the management of HDN based on published
evidence. The recommendations are not intended to replace
either the physicians' clinical judgement of the specific case
or the physicians' personal experience. The final decision
should be made by the treating physician in light of the cur-
rent clinical details.
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