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Persistent neonatal thrombocytopenia can be caused by IgA antiplatelet
antibodies in breast milk of immune thrombocytopenic mothers
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Key Points

* Persistent thrombocytopenia
was observed in breastfed
neonates of ITP women.

* Breast milk of ITP women
may contain immunoglobulin
A antiplatelet antibodies,
which target oy pB3 integrin.

Immune thrombocytopenia (ITP) in pregnant women can cause neonatal thrombocy-
topenia by transport of antiplatelet autoantibodies across the placenta. Usually, an
infant’s platelet count normalizes within 2 months. We observed neonatal thrombo-
cytopenia that persisted more than 4 months and disappeared following discontinu-
ation of breastfeeding. The aim of our study was to discern whether breast milk of ITP
mothers contained antiplatelet antibodies causing persistent thrombocytopenia.
We collected milk samples from 3 groups of women: ITP group, 7 women who had
ITP during pregnancy; R-ITP group, 6 women who recovered from ITP before preg-
nancy; and 9 healthy controls. We found increased levels of antiplatelet antibodies
of the immunoglobulin A type in the milk of ITP patients compared with the other

2 groups. Similar increase was demonstrated for antibodies binding to o83 expressed in cultured cells. Thus, transfer
of antiplatelet antibodies from ITP mothers by breastfeeding can be associated with persistent neonatal thrombocytopenia.

(Blood. 2015;126(5):661-664)

Introduction

Immune thrombocytopenia (ITP) is present in 4.1% of thrombo-
cytopenic pregnant women. In ITP patients, immunoglobulin
G (IgG) autoantibodies can be formed, targeting platelet oy, [33
or glycoprotein Ib-IX. Maternal IgG can be actively transported
across the placenta resulting in neonatal thrombocytopenia. Fol-
lowing decline in neonatal platelet count during the 7 days after
delivery, the count gradually increases corresponding to the half-
life of the passively transported maternal antiplatelet IgG. Usu-
ally, normalization of the infant’s platelet count occurs within
2 months.>

We recently observed a neonate of a mother with ITP whose
platelet count was persistently low for 4 months and recovered
upon discontinuation of breastfeeding. The objective of our study
was to discern the mechanism responsible for the persistently low
platelet count in breastfed newborns and examine additional throm-
bocytopenic neonates whose mothers had ITP during pregnancy.
Another group of patients were women who had a history of ITP yet
had normal platelet counts during the current pregnancy and no
neonatal ITP.

Study design

Index patient

A.H. (age 36 years) had severe ITP during pregnancy and was treated with
corticosteroids and intravenous gamma globulin IVGG) infusions. At term, her
platelet count was 16 000/L and her newborn’s count was 42 000/u.L. The
infant’s counts reached a nadir of 25 000/pwL at 1 month. At 3 months,
breastfeeding was discontinued, and within 1 month the platelet count recovered.
A milk sample was taken 1 month after delivery.

Groups of patients

Milk samples were obtained from 6 additional ITP patients whose neonates had
thrombocytopenia (Table 1). Maternal ITP was diagnosed by exclusion of other
causes of thrombocytopenia, presence of purpura, and no antiphospholipid
antibodies.

Six other patients (designated R-ITP) had a history of ITP but recovered before
their current pregnancy. Normal platelet counts were observed in these women and
their neonates. Milk was also obtained from 9 healthy women. The study was ap-
proved by the institutional review boards of Laniado Hospital and Tel Aviv Sourasky
Medical Center and conducted in accordance with the Declaration of Helsinki.

Submitted November 28, 2014; accepted June 9, 2015. Prepublished online
as Blood First Edition paper, June 15, 2015; DOl 10.1182/blood-2014-12-
614446.

H.H. and N.R. contributed equally to this study.

The online version of this article contains a data supplement.

BLOOD, 30 JULY 2015 « VOLUME 126, NUMBER 5

The publication costs of this article were defrayed in part by page charge
payment. Therefore, and solely to indicate this fact, this article is hereby
marked “advertisement” in accordance with 18 USC section 1734.

© 2015 by The American Society of Hematology

661


http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

From www.bloodjournal.org by guest on July 6, 2018. For personal use only.

662 HAUSCHNER et al

BLOOD, 30 JULY 2015 * VOLUME 126, NUMBER 5

Table 1. Clinical and laboratory features of ITP and R-ITP lactating patients

Milk-lg antibodies

Mother’s clinical data Infant’s clinical data Antiplatelet*t  Anti-oypB3*%
Group Treatment  Platelet count Platelet count Approximate Stable
and during on delivery on delivery lactating period normal count
patient ITP diagnosis pregnancy day day (Nadir) Treatment (months)§ (months) IgAigM/igG IgA IgA/IgM/IgG
ITP
AH. During pregnancy  Corticosteroids 16 000 42000 (22 000)II None 3 4.5 3/3 3/3 5/6
and IVGG
AL During pregnancy  Corticosteroids 56 000 29000 (17 000)ll Corticosteroids 4 4 6/6 2/3 2/3
and IVGG
S.H. Diagnosed 10 y ago; Corticosteroids 100000 8000 (4000)II  Corticosteroids 25 3.5 0/3 3/3 2/3
splenectomized and IVGG
S.1. 3y before pregnancy None 60 000 20000 (20 000)ll  Corticosteroids 3 3.5 3/6 0/4 2/5
and IVGG
R.R. Diagnosed at age 17y, Corticosteroids 79000 62 000 (62 000) None >6 0.3 3/6 1/3 2/3
splenectomized
R.Be. During pregnancy None 49000 43000 (15000)II IVGG 2 3.5 3/7 3/7 2/5
R.A.H. During pregnancy Steroids and 36 000 48000 (15000)Il Corticosteroids 8 2 1/3 2/3 1/3
IVGG and IVGG
R-ITP
M.A. Splenectomy None 200000 150 000 NR NR 3/4 0/4 2/2
B.K. Thrombocytopenia None 118 000 235000 NR 10 NR 2/2 0/3 1/4
in pregnancies
R.BI. ITP at age 16 y None 100000 260000 NR 3 NR 2/4 0/3 0/2
A.G. ITP at age 16y None 303000 240000 NR 2 NR 1/3 3/3 0/4
L.S. ITP at age 16 y None 177 000 124 000 NR 2 NR 1/3 3/3 0/4
H.N. Thrombocytopenia None 90 000 133000 NR 2 NR 1/3 0/3 0/2

in pregnancies

Milk-lg, total Ig extract from breast milk; NR, not relevant.

*Frequency of positive results: the number of positive assays divided by total experiments preformed with the sample (using different platelet donors)

tWashed platelet assay.
FoypP 3 cell assay.

§Lactating period is according to mothers’ statement. Toward the end of the period, formula was also used in parallel.
IIFull details of the clinical data and treatment are provided in supplemental Figure 1.

Detection of antiplatelet antibodies by using washed platelets

Platelets from 3 healthy donors were prepared by centrifugation and washing
and were then mixed together. The washed platelets were incubated with Ig
extracted from the milk by using Ig Adem Kit (Odemtech, Pessac, France).
Details are provided in supplemental Data available at the Blood Web site.
Antiplatelet antibodies were detected by anti-human total Ig (IgA/IgM/IgG)-
phycoerythrin (Millipore, Temecula, CA), anti-human IgG-fluorescein isothio-
cyanate (Dako, Glostrup, Denmark), or anti-human IgA-fluorescein isothiocyanate
(Millipore). The samples were tested by flow cytometry. Samples were con-
sidered positive when the median fluorescence intensity (MFI) was greater
than the mean MFI plus 2 standard deviations of control samples. Each
sample was tested at least 3 times using different platelet donors. The fre-
quency of positive assays for each sample was calculated by determining
the ratio between positive results and total experiments performed with the
sample. Statistical analyses were performed by comparing the frequencies
of detected antibody in ITP women to the R-ITP group or controls with
GraphPad software using 2-way analysis of variance with Tukey’s multiple
comparisons test.

Detection of anti-o,33 antibodies by using cultured cells

Anti-ayp3; antibodies were detected by using baby hamster kidney cells
expressing oy, 33 or only the vectors (mock). Expression of oy, 33 on the cell
surface was validated by using monoclonal antibodies against ay,333 (sup-
plemental Data). The cell suspension in phosphate-buffered saline was in-
cubated with milk-Ig samples for 30 minutes. Anti-oyp,333 antibodies were
detected by adding total anti-human Ig-phycoerythrin (Millipore) to the cells
and using flow cytometry. The ratio of anti-ayy,33 antibody binding was
calculated by dividing the MFI of oy, 33-expressing cells by the MFI of mock
cells incubated with the same milk-Ig sample. Samples were considered

positive when the results were greater than mean ratios of control samples
plus 2 standard deviations.

Results and discussion
Representative patient

A.H. had ITP diagnosed during pregnancy, and her infant had throm-
bocytopenia that persisted for 4 months. We examined A.H.’s milk
sample for antiplatelet antibodies by using an antibody that recog-
nizes IgG, IgA, and IgM. Figure 1A demonstrates a high level of
antiplatelet antibodies in the milk-Ig sample from A.H. compared
with a milk-Ig sample from a control. Next, we tested whether the
antibodies were of IgG, as in the sera of most patients with chronic
ITP, or IgA, the predominant type in breast milk. The milk sample
from A.H. contained antiplatelet antibodies that were solely IgA
(Figure 1B-C). To identify the specific antigen against which the anti-
bodies reacted, we tested the Ig samples with cultured cells expressing
integrin oy, 33 and compared the results to mock cells. Figure 1D shows
that anti-ay,33 antibodies were abundant in A.H.’s milk-Ig sample.

Presence of antiplatelet antibodies in the milk of the 3 groups
of patients

Table 1 lists clinical and immunologic data for 7 ITP and 6 R-ITP
patients and their neonates. ITP patients had ITP during pregnancy, and
their neonates were born with thrombocytopenia that lasted more than
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Figure 1. Antiplatelet antibodies in Ig extracts of breast milk. (A-C) Flow
cytometry histograms of antiplatelet antibodies in milk-g of A.H. (a representative ITP
patient [black line]) and controls (gray line) detected by anti-human antibodies: IgA/
IgM/IgG-phycoerythrin, anti-lgA-fluorescein isothiocyanate, and anti-IlgG-fluorescein
isothiocyanate. (D) Detection of anti-ay B33 antibodies in milk-Ig from A.H. The milk-Ig was
incubated with baby hamster kidney cells expressing aB3 (black line) or mock cells (gray
line). Antibodies were detected by anti-human IgA/IgM/IgG-phycoerythrin
detected in FL2 by flow cytometry. FL1, fluorescence of fluorescein isothiocyanate;
FL2, fluorescence of phycoerythrin. (E) Statistical analysis of the 3 different groups of
women: ITP patients, R-ITP patients (women who had recovered from ITP and
during pregnancy had normal platelet count), and controls. Each column represents
mean + standard error of the mean of the frequency of positive results. Frequency
was calculated for each sample as the number of positive results among the total
number of experiments performed. Analyses were performed by comparing frequen-
cies of detected antibody in ITP and R-ITP women with the controls by using GraphPad
software and 2-way analysis of variance with Tukey’s multiple comparisons test.
*P < .05; **P < .01.

3 months in 5 neonates. Five neonates were treated with IVGG and 4 of
them also received corticosteroids. There was no response to IVGG
according to the standard response criteria for ITP,* and corticosteroid
dependence was observed in 3 patients (supplemental Figure 1). This
suggests that the antiplatelet antibodies were not only residues from IgG
placental transfer. Two of ITP women (A.H. and A.L.) exhibited a high
level of antiplatelet IgA antibodies as well as anti-oy35 in their milk
samples. In 3 other patients (S.I,, R.R., and S.H.), low levels of anti-
bodies against platelets were found. Altogether, milk samples from 4
of 7 patients exhibited antibodies against ayp33. These results are
significantly different from the results in women who had recovered
from ITP and, in the current pregnancy, had normal platelet count as did
their neonates (R-ITP patients in Table 1). The recovery was achieved
by splenectomy (M.A.) or by treatment with corticosteroids during
childhood (R.BL, L.S., and A.G., data not shown). Two remaining
patients (B.K. and H.N.) suffered from mild thrombocytopenia
only during previous pregnancies. R-ITP women exhibited a high
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frequency of positive results for IgA/IgM/IgG compared with controls
(P < .05) but low frequency of IgA platelet antibodies in their milk
compared with ITP women (P < .05) (Figure 1E). The milk-Ig was
against a3 in only 1 R-ITP woman (M.A.). In controls, 1 of
9 samples was positive for anti-ay, 33 antibody, resulting in a significant
difference between the ITP group and controls (P < .01).

Our study provides the first evidence for the presence of antiplatelet
antibodies in breast milk of ITP patients associated with neonatal
persistent thrombocytopenia. These antibodies were of the IgA type
and were recognized by epitopes on oyp,[33. IgA antibodies can be
absorbed along the infant’s gastrointestinal tract and gain access to the
circulation.> Anti-ouy,B5 antibody was also found in 1 control sample,
which might be explained by the broad spectrum of IgA antibodies
found in colostrum samples of healthy mothers, and was suggested to
be important for the anti-idiotype network.’®

The primary mechanism for platelet destruction in ITP is thought to
be autoantibody-dependent phagocytosis, especially in cases of anti-
aqPs antibodies.>’ IgA, which interacts with FcaRI expressed on
monocytes and macrophages, can initiate antibody-dependent cell-
mediated cytotoxicity. Conversely, an infant’s immune system is
immature during the first few months after birth. Therefore, the
mechanism for the breastfed neonate’s thrombocytopenia is an issue
for further investigation.

The hypothesis that milk from ITP women can cause thrombo-
cytopenia in the infant was discussed in a series of articles and letters.
Kelemen et al® suggested that the colostrum of ITP patients contrib-
uted to the lowering of circulating platelet counts in the first postnatal
days. This was supported by high levels of Ig found in colostrum-fed
infants on postpartum day 5 compared with formula-fed infants.”
Hence, lactation was discouraged.'® In contrast, Meschengieser and
Lazzari'' described an ITP patient who gave birth to a thrombocy-
topenic preterm infant who was breastfed from day 5 without appar-
ent adverse effects on his platelet count. In his review, Bussel'
mentioned a patient with persistent thrombocytopenia who recovered
only when breastfeeding was avoided. In our view, breastfeeding
should not be discouraged, but when low platelet counts persist,
discontinuing breastfeeding is a viable solution.

Acknowledgments

The authors thank Dr Peter Newman for providing oy and (33
complementary DNAs and Prof. Miri Blank for her helpful advice
regarding autoimmunity issues.

Authorship

Contribution: H.H. designed and performed the study, interpreted
the findings, and wrote the manuscript; N.R. and U.S. designed the
study, interpreted the data, and wrote the manuscript; R.M., Y. Shiff,
and S.A. identified patients; A.S. and Y. Schachter contributed to
writing the article; and N.S. made the initial observation, collected
the data, and wrote the article.

Conflict-of-interest disclosure: The authors declare no competing
financial interests.

Correspondence: Hagit Hauschner, Amalia Biron Research Insti-
tute of Thrombosis and Hemostasis, Chaim Sheba Medical Center,
Tel Hashomer, Israel 52621; e-mail: hagit.hauschner@sheba.health.
gov.il.


mailto:hagit.hauschner@sheba.health.gov.il
mailto:hagit.hauschner@sheba.health.gov.il
http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

664

References

1.

From www.bloodjournal.org by guest on July 6, 2018. For personal use only.

HAUSCHNER et al

BLOOD, 30 JULY 2015 * VOLUME 126, NUMBER 5

Gill KK, Kelton JG. Management of idiopathic
thrombocytopenic purpura in pregnancy. Semin
Hematol. 2000;37(3):275-289.

Cines DB, Blanchette VS. Immune thrombocytopenic
purpura. N Engl J Med. 2002;346(13):995-1008.

Hauschner H, Mor-Cohen R, Seligsohn U,
Rosenberg N. A mutation in the B3 cytoplasmic
tail causes variant Glanzmann thrombasthenia by
abrogating transition of allb B3 to an active state.
J Thromb Haemost. 2012;10(2):289-297.

Rodeghiero F, Stasi R, Gernsheimer T, et al.
Standardization of terminology, definitions and
outcome criteria in immune thrombocytopenic
purpura of adults and children: report from an
international working group. Blood. 2009;113(11):
2386-2393.

. lyengar L, Selvaraj RJ. Intestinal absorption of

immunoglobulins by newborn infants. Arch Dis
Child. 1972;47(253):411-414.

. Pribylova J, Krausova K, Kocourkova |, et al.

Colostrum of healthy mothers contains broad
spectrum of secretory IgA autoantibodies. J Clin
Immunol. 2012;32(6):1372-1380.

. Crow AR, Song S, Siragam V, Lazarus AH.

Mechanisms of action of intravenous
immunoglobulin in the treatment of immune
thrombocytopenia. Pediatr Blood Cancer. 2006;
47(5 Suppl):710-713.

. Kelemen E, Szalay F, Péterfy M. Autoimmune

(idiopathic) thrombocytopenic purpura in
pregnancy and the newborn. Br J Obstet
Gynaecol. 1978;85(3):239.

Leissring JC, Anderson JW, Smith DW. Uptake of
antibodies by the intestine of the newborn infant.
Am J Dis Child. 1962;103:160-165.

. Martin JN Jr, Morrison JC, Files JC. Autoimmune

thrombocytopenic purpura: current concepts and
recommended practices. Am J Obstet Gynecol.
1984;150(1):86-96.

. Meschengieser S, Lazzari MA. Breast-feeding

in thrombocytopenic neonates secondary to
maternal autoimmune thrombocytopenic
purpura. Am J Obstet Gynecol. 1986;154(5):
1166-1167.

. Bussel JB. Immune thrombocytopenia in

pregnancy: autoimmune and alloimmune.
J Reprod Immunol. 1997;37(1):35-61.


http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

From www.bloodjournal.org by guest on July 6, 2018. For personal use only.

N\\RK/\J\,

L\‘“ f).'
0 %
!g 2015 126: 661-664
S d0i:10.1182/blood-2014-12-614446 originally published
online June 15, 2015

Persistent neonatal thrombocytopenia can be caused by IgA antiplatelet
antibodies in breast milk of immune thrombocytopenic mothers

Hagit Hauschner, Nurit Rosenberg, Uri Seligsohn, Rafael Mendelsohn, Aryeh Simmonds, Yakov
Shiff, Yaakov Schachter, Shraga Aviner and Nechama Sharon

Updated information and services can be found at:
http://www.bloodjournal.org/content/126/5/661.full.html

Articles on similar topics can be found in the following Blood collections
Brief Reports (1979 articles)
Clinical Trials and Observations (4786 articles)
Free Research Articles (5069 articles)
Pediatric Hematology (568 articles)
Platelets and Thrombopoiesis (793 articles)
Thrombocytopenia (249 articles)

Information about reproducing this article in parts or in its entirety may be found online at:
http://www.bloodjournal.org/site/misc/rights.xhtml#repub_requests

Information about ordering reprints may be found online at:
http://www.bloodjournal.org/site/misc/rights.xhtml#reprints

Information about subscriptions and ASH membership may be found online at:
http://www.bloodjournal.org/site/subscriptions/index.xhtml

Blood (print ISSN 0006-4971, online ISSN 1528-0020), is published weekly by the American Society
of Hematology, 2021 L St, NW, Suite 900, Washington DC 20036.
Copyright 2011 by The American Society of Hematology; all rights reserved.


http://www.bloodjournal.org/content/126/5/661.full.html
http://www.bloodjournal.org/cgi/collection/brief_reports
http://www.bloodjournal.org/cgi/collection/clinical_trials_and_observations
http://www.bloodjournal.org/cgi/collection/free_research_articles
http://www.bloodjournal.org/cgi/collection/pediatric_hematology
http://www.bloodjournal.org/cgi/collection/platelets_thrombopoiesis
http://www.bloodjournal.org/cgi/collection/thrombocytopenia
http://www.bloodjournal.org/site/misc/rights.xhtml#repub_requests
http://www.bloodjournal.org/site/misc/rights.xhtml#reprints
http://www.bloodjournal.org/site/subscriptions/index.xhtml
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml
http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

