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Summary
Problem. It’s well known that iv. immunoglobulins may be useful to overcome habitual abor-
tions, but the mechanisms at the base of a successful outcome and the likelihoods are still 
unknown. Method of study. In one hundred and sixty women with habitual abortions 
and one hundred and sixty healthy mothers, we evaluated blood IgG subclasses; among the 
patients, sixteen merely showed IgG subclass deficiency, after leaving out any autoimmunity 
and/or coagulation disorders. All the patients (100%) showed IgG3, twelve (75%) IgG1, 
eight (50%) IgG4 and six (37,5%) IgG2 deficiency; healthy control people’s IgG subclasses 
fell in normal range in 156 women, but just four women showed IgG2 and IgG4 deficiency 
with neither immune deficiency’s clinical marks nor increased vulnerability to infections. All 
the patients were treated with whole immunoglobulins iv. infusion (200 mg/kg/monthly) all 
over the pregnancy. Results. The successful pregnancy rate is very high (> 90%): 100% out 
of women showing IgG1 (12/12), 87,5% of IgG3 (14/16), 75% of IgG4 (6/8) and 66% of 
IgG2 deficiency (4/6) had successful pregnancies. The Odd’s Ratio between IgG subclass de-
ficiency and recurrent abortions is 4,33 with confidence interval of 95%; chi square value is 
7.68 (p < 0.025). Conclusions. Low dose immunoglobulin infusion is the only effective way 
to reach successful pregnancy, despite previous habitual abortions in patients suffering from 
IgG subclass deficiency without autoimmunity and/or coagulation disorders, likely restoring 
idiotype-antiidiotype network; showing evidence of IgG subclasses deficiency (mostly IgG1 and 
IgG3) may help identify patients who can benefit from iv. immunoglobulin treatment.
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Introduction

Habitual pregnancy loss may be determined both by foetus and/
or mother related causes; as to foetus-related, the main causes are 
genetic (aneuploidy); as to mother-related, the main causes are 
genetic, abnormal uterine structure, hormones, toxic exposure, 
malnutrition, metabolic, coagulation and/or immunologic dis-
orders (1,2). Regarding immunologic disorders, both organ and 
non-organ specific autoimmune diseases, as well as immunodefi-
ciencies, may lead to a pregnancy loss (3); the mechanisms lead-
ing to habitual abortions in case of immunodeficiencies may be 
very different. An anti-idiotypic antibodies unbalance may lead to 
overthrow both the maternal tolerance against semiallogeneic tro-

phoblast cells (4,5,6) and the right myometrium tone (7). In fact, 
it has been shown (4) that the sera of women undergoing habitu-
al abortions hold antibodies playing anti-idiotypic activity (8,9); 
moreover, a whole idiotypic network is essential to attain a correct 
blastocysts implantation and to overcome the rejection against 
trophoblast cells (10). On the other hand, the whole idiotypic 
network is fundamental to ensure a correct uterine contractility 
(11,12); the ability to bind idiotypes is related to higher mole-
cule’s flexibility (13) and this is a IgG1 and IgG3 peculiar prop-
erty (14). This serendipitous study started in 2003, when the case 
of a 34 year-old woman who underwent five abortions without 
any apparent clear cause (the search for hyperhomocysteine, co-
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deficiency and habitual abortions significantly reaches an Odd’s 
ratio of 4.33 with confidence interval 95%, while chi square test 
is 7.68 (p < 0.025) (table 2). Among the patients’ group, symp-
toms resistant to every other therapy, symptoms consisting both 
in early bleeding, and later incoercible uterus contractions, were 
fully bridled thanks to iv. immunoglobulins treatment. A success-
ful pregnancy was reached by all (100%) patients showing IgG1 
deficiency (12/12), 87.5% (14/16) out of those with IgG3 deficit, 
75% (6/8) with IgG4 deficit, and 66% (4/6) out of those show-
ing IgG2 deficiency. No detrimental effect was registered either 
on mothers or on children. 

Table 1 - IgG subclass normal values (women more than 8 years-old).

Mg/dl %
IgG1 580-700 60
IgG2 290-350 30
IgG3 68-82 7
IgG4 29-35 3

Table 2 - Contingency Table between IgG subclass deficiency and 
habitual abortions: chi square = 7.68 (p < 0.025); Odd’s ratio = 
4.33 (confidence interval 95%).

Habitual abortions Total
+ -

+ 16 4 20
IgG subclass deficiency

- 144 156 300
Total 160 160

Figure 1 - Relationship between immunoglobulin treatment and 
successful pregnancy % in sixteen women suffering from IgG sub-
class deficiency with habitual abortions.

agulation abnormalities, autoimmunity and/or LAC activity was 
negative) occurred to our observation. The immunologic char-
acterization didn’t show any cellular abnormality but only IgG1 
and IgG3 deficiency, as referred to healthy controls. We decided 
to treat her with a whole immunoglobulins low dose iv., and the 
woman happily carried on her sixth pregnancy (15).

Materials and methods

Blood IgG subclasses of one hundred and sixty women having clin-
ical history of more than 2 spontaneous abortions and one hun-
dred and sixty healthy mothers without any history of abortions 
as control people were evaluated by nephelometry (Beckman). In 
the patients suffering from IgG subclass deficiency (16/160), the 
abortions occurred both very early, starting from the fourth week, 
and later, till the twentieth week; the symptoms were bleeding 
and/or myometrium contraction resistent to all tocolytic drugs. 
The search for organ and non organ-specific autoimmune diseas-
es, including Hughes Syndrome (antids-DNA, antiENA, P-and 
C-ANCA, antinuclear autoantibodies, IgG and IgM antibeta2gly-
coprotein 1, IgM and IgG antiphospholipid and anticardiolipin 
autoantibodies, Lupus anticoagulant), hyperhomocysteinemie 
and coagulation diseases (C and S Prot., P.T., aP.T.T., D-Dimer) 
was performed. Since the early b-HCG increase all the patients 
showing sole IgG subclass deficiency were treated with whole 
immunoglobulins iv. infusion (200 mg/kg/monthly) all over the 
pregnancy in order to restore humoral immunity, hoping to gain a 
successful pregnancy; this low therapeutic dose has been shown to 
be safe and effective in treating unexplained recurrent spontaneous 
abortions by increasing the blood s-HLAG and IL-10 tolerogen-
ic cytokine in a prospective clinical trial (16), while higher doses 
(0,4-1 g/kg) are indicated in habitual autoimmune disease-driv-
en abortions (17,18,19). The study was approved by local ethical 
committee and informed consent was asked and attained by the 
patients. No placebo control therapeutic intervention was planned 
because of ethical reasons; on the other hand, the patients hadn’t 
had any benefit from previous treatments with conventional thera-
pies (hormones, tocolytic drugs). Statistical analysis was performed 
using chi square test and Odd’s ratio.

Results

Among one hundred and sixty patients just sixteen 24-42 year-
old women (10%) showed IgG subclass deficiency: all of these 
(100%) showed IgG3, twelve (75%) IgG1, eight (50%) IgG4 
and six (37.5%) IgG2 deficiency. As to one hundred and sixty 
healthy control people, just four (2.5%) showed IgG subclasses 
deficit, involving IgG2 and IgG4 only, without any clinical symp-
tom, while one hundred and fifty-six women had IgG subclasses 
falling under normal range as referred to more than eight year-old 
people (table 1). The statistical association between IgG subclass 
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since the first increase of β-HCG is the only effective treatment 
allowing to happily carry on the pregnancy in women having a 
clinical history of habitual abortion and isolated IgG subclass 
deficiency; 4) the successful pregnancy rate after this therapy 
in selected patients is very high (on the average > 90%). The 
IgG1 and IgG3 subclasses likely include most idiotype and an-
tiidiotype antibodies, so that their deficiency may lead to idio-
typic network’s unbalance, allowing to overthrow maternal im-
munologic tolerance mechanisms against foetus semiallogeneic 
antigens and the right myometrium tone regulation during the 
pregnancy; the low dose of whole immunoglobulin treatment is 
the only effective way to overcome habitual abortions in women 
suffering from IgG1 and IgG3 subclass deficiency without au-
toimmunity and/or coagulation disorders.
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Discussion

The prevalence of recurrent abortions (R.A.) in our hospital is 
about 1.5% (20/1420 gestations/year). The prevalence of IgG 
subclass deficiency in people suffering from R.A. is on average 
10% (16/160 in the last eight years). Unexplained recurrent 
abortions have already been recorded as IgG subclass deficien-
cy’s clinical expression, as well as tooth decay, relapsing pharyn-
gotonsillitis, H.P. infestation, mucocutaneous herpes, urticaria, 
asthma, heart’s valves diseases, urinary tract infections (20). 
Abortions may occur both very early during pregnancy, from 
second to eighth gestation week, and also later, till the twen-
tieth; in the former case, the first more common symptom is 
bleeding, in the latter, uncontrolled myometrium contractions; 
both these symptoms may be related to idiotypic network’s un-
balance. In a normal immunoglobulin structure, the idiotypic 
specificity inhabits the Fab portion of the molecule’s frame; the 
idiotype’s function and target binding ability may be modulated 
by a second anti-idiotype antibody able to bind idiotype’s Fab; 
but also the anti-idiotypic antibody’s function may be under- or 
up-regulated by a third anti-antiidiotype antibody. This idiotyp-
ic network may regulate the function of virtually every biologic 
receptor, including the myometrium muscarinic acethylcho-
line receptors; so, an immunologic unbalance of the idiotypic 
network may lead to uncontrolled myometrium contraction 
(21,22). The idiotypic network’s unbalance may also overthrow 
both the immunologic recognition of antigens (auto-, allo- and 
iso-antigens) and the tolerance induction mechanisms, including 
the mother’s immunologic tolerance against the foetus semiallo-
geneic hystocompatibility antigens. Moreover, during pregnancy 
the sole mother’s immunoglobulin subclass entering foetus cir-
culation is IgG1, thanks to the molecule’s active carriage from 
mother to foetus’ blood (23), so ensuring the right immunologic 
defence against endouterine infections (viruses, bacteria, para-
sites). The iv. Immunoglobulin treatment is known for bring-
ing benefits among the patients undergoing habitual abortions 
(16,17); the invoked mechanisms go from natural killer cells 
down-regulation (24,25,26) to idiotypic network’s restoration 
(18,19). Some reviews failing to find a benefit from iv. Immu-
noglobulins for treating unexplained recurrent miscarriage (27), 
don’t consider the etiology of R.A., so that the heterogeneity of 
inclusion criteria may endanger conclusion’s congruity.

Conclusions

The present study shows for the first time that: 1) IgG sub-
class deficiency (mostly IgG1 and IgG3) may lead to habitu-
al abortions in about 10% of women having R.A.; 2) habitual 
abortions are included among the clinical features of IgG sub-
class deficiency; 3) the slow iv. infusion of low dose of whole 
immunoglobulins (200 mg/kg/monthly) all over the pregnancy 
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