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Neonates from mother with autoimmune disease

Autoimmune diseases (AD) have a higher prevalence in women, particularly during their
childbearing age. A growing interest is being paid to the possible consequences of mater-
nal disease and associated treatment on the fetus and newborn infant. If maternal dis-
ease is characterized by the presence of IgG isotype autoantibodies, these can cross the
placenta with possible antibody-mediated damage to the fetus. In addition, immunosup-
pressive and other drugs administered to the mothers during pregnancy might affect the
fetal and neonatal immune system development. Finally, mothers disease and/or treat-
ment could be related to neuropsychological alteration reported in some of their children.

Neonatal lupus erythematosus
Neonatal lupus erythematosus (NLE) is a

model of passively acquired autoimmune
disease (AD) in which mother’s autoanti-
bodies with anti-Ro/SS-A and anti-La/SS-
B specificities cross the placenta and may
damage the fetus. The most common and
serious cardiac manifestation is the auto-
immune-associated congenital heart block
(CHB), which typically begins in utero dur-
ing the second or third trimester. In some
cases, CHB begins as first- or second-
degree block and then progresses to third-
degree block. Complete CHB, once estab-
lished, appears to be irreversible and carries
a significant morbidity and mortality.1,2 The
frequency of third-degree block in an off-
spring of a mother who has anti-SSA/Ro
antibodies is estimated at 1–2%.3 Early-
onset cardiomyopathy can occur together
with complete CHB in fetus or at birth,
however, delayed dilated cardiomyopathy
has been also reported.4-6

Other cardiac features include congenital
malformations, less advanced degrees of
block and conduction abnormalities.7-9

While the precise pathogenic mechanism
of antibody-mediated injury remains
unknown, it is clear that the antibodies
alone are insufficient to cause disease and
fetal factors are likely contributory. In vivo

and in vitro evidence supports a patholog-
ic cascade involving apoptosis of cardio-
cytes, surface translocation of Ro and La
antigens, binding of maternal autoantibod-
ies, secretion of profibrosing factors (e.g.,
TGFβ) from the scavenging macrophages
and modulation of cardiac fibroblasts to a
myofibroflast scarring phenotype.10

Cutaneous transient manifestations of
neonatal lupus erythematosus usually
appear as erythematous and often annular
lesions with a predilection for the eyes, face
and scalp, frequently photosensitive. The
risk of cutaneous lesions is unknown. In
most cases, the rash follows ultraviolet light
exposure, the mean age of detection is six
weeks, and the duration up to 22 weeks. All
infants had facial involvement (mainly peri-
orbital region), followed by the scalp, trunk,
extremities, neck and intertriginous areas. It
is not clear whether topic treatment may
improve the outcome of skin lesions.11

Less frequently documented features
include hepatobiliary disease and Hemato-
logic abnormalities, both associated with
maternal anti-SSA/Ro-SSB/La antibodies
and generally self-limited; hepatic and
hematologic involvement are grouped
under the heading of neonatal lupus syn-
dromes.12,13 It is uncommon for children
with neonatal lupus to show the full
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expression of disease; rather they have only one or
two organ systems involved. To date, complete CHB is
irreversible. In contrast, the noncardiac manifestations
are transient, resolving at about six months of life
coincident with the disappearance of maternal
autoantibodies from the neonatal circulation.

Neonatal autoimmune thrombocytopenia
Immune thrombocytopenic purpura (ITP) accounts

for about 3% of thrombocytopenia in women at the
time of delivery.14 Transplacental passage of maternal
platelet autoantibodies can induce moderate or severe
autoimmune thrombocytopenia in the fetus or the
newborn in about 10% of cases, and thrombocytope-
nia can occur as early as 20 weeks of gestation.1,15

Although pregnancy is not discouraged in women
with pre-existing ITP, maternal and fetal complica-
tions can occur, and additional monitoring and thera-
py may be needed. There may be marked disparities
between the maternal and fetal platelet counts. No
antenatal measures reliably predict neonatal status,
and maternal response to intervention does not guar-
antee a favourable neonatal outcome. Only previous
neonatal outcome provides a useful predictor of the
neonatal platelet count in the subsequent pregnancy.16

Although 10% of infants born to women with ITP are
born with platelet counts below 50x109/L and counts
often decrease during the first few days of life, only
4% are born with counts below 20x109/L.17

Consequently, the risk of intracranial hemorrhage or
other major bleeding complications is less than 1%;
this risk is higher than that among the infants of
healthy women.18 The risk is increased if alloantibod-
ies are also present (~10%).19 There are no studies
showing that the risk of intracranial hemorrhage is
reduced by the use of cesarean section and current
practice is not to alter the mode of delivery.20 Although
the fetal platelet count may be accurately determined
by percutaneous umbilical vein sampling, most authors
agree that the risk associated with the procedure out-
weighs the risk of intracranial hemorrhage due to ITP.14

All neonates of mothers with AD should have a cord
blood platelet count determined at birth and again at
24 hours.21 In thrombocytopenic neonates, the platelet
count should be repeated daily for the next three to
four days, as platelet counts are commonly at their
nadir during this time before rising spontaneously by
day seven in most cases.22

Ultrasonography of the head should be performed to
rule out intracranial hemorrhage in infants with
thrombocytopenia. As most babies found to have an
intracranial hemorrhage secondary to maternal
autoimmune disorders have had platelet counts
> 30x109/L, it is common practice to treat any neonate
with platelets counts below this level with intravenous

immunoglobulin (IVIG) regardless of whether or not
there is evidence of bleeding.14 There is no clear evi-
dence that this approach is of benefit or that the
threshold level of 30x109/L is appropriate; however,
IVIG at a dose of 1 g/kg/day for two consecutive days
or 0.5 g/kg/day for four days is usually effective in
raising the platelet count. It is not uncommon for a
second course of IVIG to be required two to three
weeks after birth if the platelet count again falls below
20-30x109/L because of persistence of the maternal
platelet antibodies.23

High dose corticosteroids should be considered for
neonates with platelet counts of less than 30x109/L at
birth. Single donor irradiated platelet transfusions
should be considered in the face of life-threatening
hemorrhage or for severe thrombocytopenia (platelet
counts < 20x109/L).24 The neonatal thrombocytopenia
usually resolves within four to six weeks, after clear-
ing of the passively acquired maternal autoantibodies.
Immune thrombocytopenic purpura is not a con-
traindication to breast-feeding.25

Antiphospholipid syndromes
Antiphospholipid syndrome (APS) is a complex dis-

ease that can be classified as an autoimmune-medi-
ated clotting disorder. This syndrome, described as pri-
mary or within systemic lupus erythematosus (SLE) or
other AD, is a prothrombotic state characterized by
the presence of antiphospholipid antibodies (aPL).26,27

It is now clear that the true antigenic targets of aPL
are not the phospholipids per se, but plasma proteins
bound to an anionic (not necessarily phospholipid) sur-
face. Among them, β2-glycoprotein I (β2GPI) and sev-
eral other proteins involved in the regulation of blood
coagulation, have been described.28-30

Anti-β2GPI antibodies are strongly associated with
thrombosis and other APS features, and their presence
has been included recently in the laboratory classifi-
cation criteria of APS.31 Women with aPL may present
several pregnancy complications, while if adequately
treated the pregnancy outcome improve substantial-
ly.32 However, some questions remain unanswered
regarding the persistence of aPL after birth in infants
from mothers with aPL-positive AD and the potential
pathogenetic role of aPL. The transplacental transfer
of aPL is not necessarily associated with aPL-related
clinical manifestations in newborns. Several studies
on the outcome of infants born from mothers with
APS have shown consistently that, apart from prema-
turity and the related complications, these neonates
had no other clinical manifestations.33 However, a few
cases of thrombotic complications in neonates born to
mothers with either aPL or clinical and biological APS
have been reported.33

In our case control study, infants born from moth-
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ers with aPL-positive AD were prospectively evaluat-
ed for anticardiolipin and anti-β2 glycoprotein I anti-
bodies and results were compared with those obtained
from two age-matched control groups.34 This study
confirmed that aCL and anti-β2GPI antibodies can be
found at birth in about 30% of neonates from APS
mothers. The reduced transplacental passage of aPL
may be the consequence of the binding of these anti-
bodies to the placental β2GPI. At 12 months of life all
infants were negative for aCL, whereas many infants
from the study and the control group were positive
for anti-β2GPI. Growth and neurological development
were normal in all infants and no thrombotic compli-
cation was observed. The negativity of anticardiolipin
in all infants at 12 months suggests that anticardi-
olipin detection is the best assay to evaluate the dis-
appearance of maternal aPL and to estimate the
potential risk of thrombosis associated with these
antibodies. The high rate of anti-β2GPI positivity in
all three groups of infants may indicate that the syn-
thesis of this antibody is stimulated by nonspecific
factors, such as infections, vactinations, or nutrition-
al exposure to β2GPI. 35

Immunosuppressive medications and the
neonatal immune system development

All medications used to treat the autoimmune dis-
ease cross the placenta therefore, if continued
throughout pregnancy, the fetus is inevitably exposed
to the potential effects of immunosuppression.36 Few
studies on the disregulation of the fetal-neonatal
developing immune system have been conducted in
infants from mothers with AD and most of the pub-
lished studies come from transplanted patients. Usu-
ally drug dosages are different in the two conditions,
being higher for transplanted patients.

Cimaz et al. studied the immune function in nine
children born from mothers treated with immunosup-
pressants for connective tissue diseases. Complete
blood count, IgA, IgG, IgM, IgG subclasses and lympho-
cyte subpopulations were determined in all cases.
Moreover, serum levels of anti-HBsAg were also eval-
uated. The same evaluation was done in 14 babies
from mothers with similar diseases who had not been
treated. None of the parameters tested resulted signif-
icantly different between the two groups and all chil-
dren responded satisfactorily to hepatitis B vaccina-
tion.37

The same group of researchers, in a recent study,
evaluated the immune function in eight children born
by mothers with AD who received immunosuppres-
sants during pregnancy (cyclosporine A or dexametha-
sone) and in six babies from mothers with similar dis-
eases, but who did not receive any treatment. Cytokine
production of interleukin-2 and interferon-γ in periph-

eral blood mononuclear cells stimulated by phorbol-
myristate-acetate and ionomycin were measured. The
results suggest that the immunosuppressive drugs giv-
en for AD during pregnancy do not induce significant
immunosuppression in babies.38

Airò et al. evaluated the response to Clostridium
tetani toxoid vaccination in 26 babies born from moth-
ers with AD. In this study, babies were divided into
three groups according to treatment: no immunosup-
pressive drug (group 1: n = 6), treatment with hydrox-
ychloroquine alone (group 2: n = 3), treatment with
glucocorticoids and/or other immunosuppressant
agents (group 3: n = 15). Results showed that a size-
able proportion of children born from mothers with
AD was not protected, or only partially protected after
a normal cycle of anti C. tetani toxoid vaccination and
a booster was suggested. Indeed, 12% did not have a
protective titer of anti C. tetani toxoid IgG (>0.03
UI/mL) and 31% had a partially protective anti C.
tetani toxoid IgG (from 0.03 to 0.5 UI/mL). However, no
clear relationship with the use of immunosuppressive
drugs during pregnancy was observed because the
antibody titer was not significantly different among
the three groups.39

In our ongoing study we are evaluating the immune
function of infants from mothers with AD (unpublished
data). Children enrolled in the study were divided into
two groups: 19 infants from mothers receiving, during
pregnancy, steroids alone or in combination with oth-
er immunosuppressive agents and 15 infants from
mothers receiving low dose aspirin only. In all babies,
we evaluated the lymphocyte subpopulations and the
in vitro production of immunoglobulins at birth, one,
six and 12 months of life, respectively. In particular
the in vitro production of immunoglobulins was stud-
ied culturing the infants peripheral blood mononu-
clear cells in resting and stimulated conditions (culture
medium were supplemented with CDw32 L cells, anti-
CD40 monoclonal antibody and rhIL-10). IgG, IgA and
IgM concentrations in the culture supernatants were
determined both in resting and stimulated conditions.
Our preliminary results showed that the in vitro pro-
duction of immunoglobulins and the lymphocyte sub-
populations were similar in the two studied groups.

These few experiences on the immune function eval-
uation of children from mothers with AD seem to show
that prenatal exposure to immunosuppressive drugs
does not have a profound effect on the developing
immune system. More data and a longer follow-up are
needed to confirm these observations.

Neurological outcome of children from moth-
ers with autoimmune disease

Limited data are available on the long-term obser-
vation of children from mothers who suffered of AD

Vth International Neonatal Hematology and Immunology Meeting, Brescia, Italy

haematologica reports 2006; 2(issue 10):September 2006 63



during pregnancy. Some literature has suggested that
children of women with SLE are significantly more
likely to have neurodevelopmental dysfunctions, as
learning disabilities (LD) or attention deficit.40-42 Sup-
port for a relationship between the presence of mater-
nal antibodies and LD in offspring is found in a study
showing that serum level of the anti-Ro/SSA antibody
in mothers of dyslexic children were 20 times higher
then those of mothers of children without dislexia.43

In our previous study 47 children (23 male and 24
female) from mothers with SLE during pregnancy were
evaluated to assess their neuropsychological develop-
ment.44 The tests applied were related to the children’s
ages: Griffiths scale up to four years, Wechsler
Preschool and Primary Scale of Intelligence (WPPSI)
test from four to six years of age, Wechsler Intelli-
gence Scale for Children Revised (WISC-R) test from
six years onwards; finally, specific tests for the diag-
nosis of LD between the ages of seven and 13. Intelli-
gence levels were always normal (mean IQ score
106.32; median 104; SD 9.05). Fourteen children were
specifically studied for LD and three reported scores
lower than normal, but only two (who were brothers)
were defined dyslexic. Antiphospholipid antibodies
were positive in the mothers of the three children with
impaired LD tests. Other maternal autoantibodies or
drugs administered during pregnancy did not seem to
be related to LD. In conclusion, we confirmed that chil-
dren of patients with SLE have normal intelligence but
an increased rate of LD, particularly if male. Our data
seems to relate the occurrence of these problems to
the presence of aPL in the mothers during pregnancy,
but this relationship needs to be investigated further
possibly including children of patients with primary
APS. 

References

1. Buyon JP, Nugent D, Mellins E, Sandborg C. Maternal immunolog-
ic disease and neonatal disorders. NeoReviews 2002;3:e3.

2. Buyon JP, Hiebert R, Copel J, et al. Autoimmune-associated con-
genital heart block: mortality, morbidity, and recurrence rates
obtained from a national neonatal lupus registry. J Am Coll Car-
diol 1998;31:1658-66.

3. Brucato A, Frassi M, Franceschini F, et al. Congenital heart block
risk to newborns of mothers with anti-Ro/SSA antibodies detect-
ed by counterimmunoelectrophoresis. A prospective study of 100
women. Arthritis Rheum 2001;44:1832-5.

4. Taylor-Albert E, Reichlin M, Toews WH, et al. Delayed dilated car-
diomyopathy as a manifestation of neonatal lupus: case reports,
autoantibody analysis, and management. Pediatrics 1997;99:733-
5.

5. Moak JP, Barron KS, Hougen TJ, et al. Congenital heart block:
development of late-onset cardiomyopathy, a previously underap-
preciated sequela. J Am Coll Cardiol 2001;37:238-42.

6. Eronen M, Siren MK, Ekblad H, et al. Short- and long-term out-
come of children with congenital complete heart block diagnosed
in utero or as a newborn. Pediatrics 2000;106:86-91.

7. Cimaz R, Airoldi ML, Careddu P, et al. Transient neonatal brady-
cardia without heart block associated with anti-Ro antibodies
[letter]. Lupus 1997;6:487-8.

8. Cimaz R, Meroni PL, Brucato A, et al. Concomitant disappearance
of electrocardiographic abnormalities and of acquired maternal

autoantibodies during the first year of life in infants who had QT
interval prolongation and anti-SSA/Ro positivity without congen-
ital heart block at birth. Arthritis Rheum 2003;48:266-8.

9. Sonesson SE, Salomonsson S, Jacobsson LA, Bremme K, Herlenius
M. Signs of first-degree heart block occur in one-third of fetuses
of pregnant women with anti-SSA/Ro 52-kd antibodies. Arthritis
Rheum 2004;50:1253-61.

10. Buyon JP, Rupel A, Clancy RM. Neonatal lupus syndromes. Lupus
2004;13: 705-12.

11. Neiman AR, Lee LA, Weston WL, Buyon JP. Isolated cutaneous
manifestations of neonatal lupus: characteristics of mothers and
children enrolled in a national registry. J Pediatr 2000;137:674-
80.

12. Lee LA, Sokol RJ, Buyon JP. Hepatobiliary disease in neonatal lupus:
prevalence and clinical characteristics in cases enrolled in a
national registry. Pediatrics 2002;109:e11.

13. Cimaz R, Spence DL, Hornberger L, Silverman ED. Incidence and
spectrum of neonatal lupus erythematous: a prospective study of
infant born to mothers with anti-Ro antibodies. J Pediatr
2003;142:678-83.

14. Gill KK, Kelton JG. Management of idiopathic thrombocytopenic
purpura in pregnancy. Semin Hematol 2000;37:275-89.

15. Bussel JB. Immune thrombocytopenia in pregnancy: autoimmune
and alloimmune. J Reprod Immunol 1997;37:35-61.

16. Christiaens GCML, Nieuwenhuis HK, Bussel JB. Comparison of
platelet counts in first and second newborns of mothers with
immune thrombocytopenic purpura. Obstet Gynecol 1997;90:546-
52.

17. Burrows RF, Kelton JG. Pregnancy in patients with idiopathic
thrombocytopenic purpura: assessing the risks for the infant at
delivery. Obstet Gynecol Surv 1993;48:781-8.

18. Gill KK, Kelton JG. Management of idiopathic thrombocytopenic
purpura in pregnancy. Semin Hematol 2000;37:275-89.

19. Letsky EA, Greaves M. Guidelines on the investigation and man-
agement of thrombocytopenia in pregnancy and neonatal allo
immune thrombocytopenia. Br J Haematol 1996;95:21-6.

20. Payne SD, Resnik R, Moore TR, Hedriana HL, Kelly TF. Maternal
characteristics and risk of severe neonatal thrombocytopenia and
intracranial hemorrhage in pregnancies complicated by autoim-
mune thrombocytopenia.Am J Obstet Gynecol 1997;177:149-55.

21. Kelton JG: Idiopathic thrombocytopenic purpura complicating
pregnancy. Blood Rev 2002, 16:43-6.

22. Burrows RF, Kelton JG: Low fetal risks in pregnancies associated
with idiopathic thrombocytopenic purpura. Am J Obstet Gynecol
1990, 163:1147-50.

23. Roberts I, Murray NA. Neonatal thrombocytopenia: causes and
management. Arch Dis Child Fetal Neonatal Ed 2003;88:F359-
F364.

24. British Committee for Standards in Haematology. Transfusion
guidelines for neonates and older children. Brit J Haematol
2004;124:433-53.

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

26. Hughes GRV, Harris EN, Gharavi AE. The anticardiolipin syndrome.
J Rheumatol 1986;13:486-489.

27. Wilson WA, Gharavi AE, Koike T, et al. International consensus
statement on preliminary classification criteria for definite
antiphospholipid syndrome: report of an international workshop.
Arthritis Rheum 1999;42:1309-11.

28. McNeil HP, Simpson RJ, Chesterman CN, Krilis SA. Antiphospho-
lipid antibodies are directed against a complex antigen that
includes a lipidbinding inhibitor of coagulation: β2-glycoprotein
I (apolipoprotein H). Proc Natl Acad Sci USA 1990;87:4120-4.

29. Galli M, Comfurius P, Maassen C, et al. Anticardiolipin antibodies
(ACA) directed not to cardiolipin but to a plasma protein cofac-
tor. Lancet 1990;335:1544-7.

30. Matsuura E, Igarashi Y, Fujimoto M, et al. Anticardiolipin
cofactor(s) and differential diagnosis of autoimmune disease.
Lancet 1990;336:177-8.

31. Miyakis S, Lockshin MD, Atsumi T, et al. International consensus
statement on an update of the classification criteria for definite
antiphospholipid syndrome (APS). J Thromb Haemost. 2006;4:295-
306.

32. Branch DW, Khamashta MA. Antiphospholipid syndrome:obstet-
ric diagnosis, management, and controversies. Obstet Gynecol
2003;101:1333-44.

33. Boffa MC, Aurousseau MH, Lachassinne E, et al. European regis-
ter of babies born to mothers with antiphospholipid syndrome.
Lupus 2004;13:713-7.

M. Motta et al.

haematologica reports 2006; 2(issue 10):September 200664



34. Motta M, Chirico G, Rebaioli CB, et al. Anticardiolipin and anti-
beta2 glycoprotein I antibodies in infants born to mothers with
antiphospholipid antibody-positive autoimmune disease: a fol-
low-up study. Am J Perinatol 2006;23:247-51.

35. Avcin T, Ambrozic A, Kuhar M, Kveder T, Rozman B. Anticardiolipin
and anti-beta(2) glycoprotein I antibodies in sera of 61 apparent-
ly healthy children at regular preventive visits. Rheumatology
2001;40:565-73.

36. Østensen M, Khamashta M, Lockshin M, et al. Anti-inflammatory
and immunosuppressive drugs and reproduction. Arthritis
Research & Therapy 2006;8:209.

37. Cimaz R, Meregalli E, Biggioggero M, et al. Alterations in the
immune system of children from mothers treated with immuno-
suppressive agents during pregnancy. Tox Lett 2004; 149: 155-62.

38. Meregalli E, Biggioggero M, Borghi O, Meroni P, Cimaz R. In vivo
effects of maternal immunosuppression during pregnancy on the
immune function of newborn infants. Arh Hig Rada Toksikol
2005;56:151-6.

39. Airo P, Danieli E, Antonioli CM, et al. Response to C. tetani toxoid

vaccination in children from mothers with autoimmune rheumat-
ic disorders. Lupus 2004;13:763.

40. Lahita RG. Systemic lupus erythematosus: learning disability in
the male offspring of female patients and relationship to lateral-
ity. Psychoneuroendocrinology 1988;13:385-96.

41. McAllister DL, Kaplan BJ, Edworthy SM, Martin L, Crawford SG,
Ramsey-Goldman R, et al. The influence of systemic lupus erythe-
matosus on fetal development: cognitive, behavioral, and health
trends. Int Neuropsychol Soc 1997;3:370-6.

42. Ross G, Sammaritano L, Nass R, Lockshin M. Effects of mothers’
autoimmune diseases during pregnancy on learning disabilities
and hand preference in their children. Arch Pediatr Adolesc Med.
2003;157:397-402.

43. Behan WM, Behan PO, Geschwind N. Anti-Ro antibody in moth-
ers of dislexic children. Dev Med Child Neurol. 1985;27:538-540.

44. F Neri, L Chimini, F Bonomi, et al. Neuropsychological development
of children born to patients with systemic lupus erythematosus.
Lupus 2004;13:805-11.

Vth International Neonatal Hematology and Immunology Meeting, Brescia, Italy

haematologica reports 2006; 2(issue 10):September 2006 65


