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Thyroid Autoantibodies

and PPT

The titer of thyroid autoantibody is
altered by the immunologic changes
of pregnancy and the postpartum
period. Parker and Beierwaltes found
a decrease in thyroid autoantibody
titer during pregnancy.* In particu-
lar, they found a decline in antibody
titer beginning in the first trimester
of pregnancy, with a nadir in the
third trimester, and resurgence of
the antibody titer postpartum.
Prospective studies found that in
some women thyroid antibodies are
undetectable by the third trimester,
only to be expressed again in the
postpartum period. Parker and
Beierwaltes also found the presence
of thyroid autoantibodies in neo-
natal cord blood, indicating trans-
placental passage.®* At 3 months

of age, none of the infants had
detectable antibody remaining.

Studies assessing the incidence of
PPT have found a strong correlation
between the presence of thyroid
autoantibodies and the development
of PPT. Thyroid peroxidase antibod-
ies appear to be a particularly good
marker for PPT. Figure 2 illustrates
the percentage of women with PPT
who exhibited thyroid peroxidase
autoantibodies in 11 studies.? It is
striking that the majority of studies
found over 75% of the women who
developed PPT exhibited thyroid
peroxidase autoantibodies. Due to
study design, it is difficult, if not
impossible, to determine from the
literature the prevalence of PPT in
women who were thyroid autoanti-
body negative. In our study, the
only patient who was thyroid
autoantibody negative during
pregnancy and developed postpar-
tum thyroiditis exhibited a low titer
of thyroid peroxidase antibody at
6 months postpartum.

Only three studies have attempted
to determine whether thyroid
autoantibody positivity during
pregnancy czn predict the postpar-
tum occurrence of thyroiditis. Fung
et al,’! Rasmussen et al,!? and
Stagnaro-Green et al'¢ all reported
approximately a 33% incidence of
PPT in women who were thyroid
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Figure 2. Presence of thyroid peroxidase autoantibodies in women who developed PPT in 11 prospective

studies.®16

autoantibody positive during
pregnancy. Furthermore, we found
that women who developed PPT had
higher titers of thyroid peroxidase
and thyroglobulin antibodies, as
compared to women who were
antibody positive during pregnancy
but did not develop thyroiditis
postpartum (Figure 3).16 Solomon et
al recently reported that the pres-
ence and titer of thyroid peroxidase
antibodies at delivery cannot only
predict the occurrence of PPT but
also can predict the chance of
requiring thyroid hormone
therapy.® In essence, the presence
and titer of thyroid autoantibody
can predict the likelihood of PPT.
Finally, Tamaki et al have recently
reported that an ultrasensitive,
enzyme immunoassay to detect

the presence of thyroglobulin
antibody during pregnancy was
also a useful predictor of postpartum
thyroid dysfunction.?

Two groups have also docu-
mented an association of thyroid
autoantibodies during pregnancy
and spontaneous miscarriage.
Stagnaro-Green et al reported that
17% of women who were antibody
positive during pregnancy had a
spontaneous miscarriage compared
to 8.3% of an antibody negative
control group (p=0.01).%® These
results could not be explained
either by the demographics of the
population evaluated or the pres-
ence of cardiolipin autoantibodies.
Combining the miscarriage rate
with the incidence of PPT, we
concluded that 50% of the women
who were antibody positive in the
first trimester of pregnancy either
miscarried or developed PPT
compared to only 12% of the con-
trols (p=0.0001) (Figure 4).1
Glinoer et al also found an associa-
tion between thyroid antibodies and
miscarriage, with a spontaneous




miscarriage rate of only 3.3% in a
control group, but 13.3% in an
antibody positive cohort (p<0.005).3°
Both groups postulated that in
relation to the spontaneous miscar-
riage, thyroid autoantibodies were
not etiologic, but instead reflected a
more generalized immune response.
Pratt et al evaluated the incidence
of thyroid autoantibodies in women
with recurrent abortions.*® The
recurrent aborter group had a
prevalence of thyroid antibody
positivity of 31% compared to the
control group rate of 19%. This
tended toward but failed to reach
statistical significance (p=0.11),
possibly due to the limited number
of women in the study. Larger
numbers of patients are needed to
clarify the role of thyroid autoanti-
bodies in women with recurrent
abortions.

HLA and PPT

The association of HLA haplotypes
with a variety of autoimmune
syndromes is well established.
Studies of the relationship of HLA
and PPT have been performed in six
different countries.!6314147 Regults
of such research summarized in
Table 2 show a positive association
between HLA-DR3, 4, and 5 and
PPT. No data on oligonucleotide
typing have been reported. Never-
theless, the association between
HILA markers and PPT serves as
further evidence for the autoim-
mune basis of this disorder. Since
many of the women with this
disorder exhibit other HLA mark-
ers, the association of specific HLA
markers is not essential for the
development of PPT.

T Lymphocytes and PPT

The role of T lymphocytes in the
immune suppression of pregnancy
and the consequent maternal
acceptance of the fetal allograft is
an area of great interest. In a cross-
sectional study, Sridama et al found
a decrease in helper T lymphocytes
(CD4+) during pregnancy.*® They
postulated that the alterations of
the CD4+ T cells may be important
in the altered immune status of
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Figure 3. Thyroid antibody titers in women who developed PPT, expressed as the mean and SEM. TAb+
= women who were thyroid antibody positive in the first trimester of pregnancy but did not develop PPT.

(Reproduced from Stagnaro-Green et al,’ with permission.)

pregnancy. Other investigators
have failed to find alterations in
CD4+ T cells during pregnancy.*-°
Most of these studies, however,
were cross-sectional, did not utilize
flow cytometry, and had limited
assessment of T cells postpartum.
Given the possible role of T-cell
alterations in the immunosuppres-
sion of pregnancy, several investiga-
tors have also explored the role of
the T cell in PPT. Jansson et al
investigated T-cell phenotypes in
the peripheral blood as well as
intrathyroidal T cells in 25 women
with PPT.5! The majority of women
were investigated using cross-
sectional studies. These studies
found no differences in CD4+, CD8+

(suppressor/cytotoxic), or CD4+/
CD8+ ratios in the peripheral blood
as compared to controls. They did,
however, find a relative decrease in
intrathyroidal CD8+ cells and
consequently an elevated
intrathyroidal CD4+/CD8+ T-cell
ratio as compared to circulating
lymphocytes. Chan and Walfish
studied peripheral blood T cells in
28 women, 4 of whom were
hyperthyroid, 11 hypothyroid, and
13 euthyroid with a prior history of
PPT.%2 In both the hypothyroid and
hyperthyroid women, they found
decreased CD8+ T cells and ele-
vated CD4+/CD8+ ratios as com-
pared to the control group.
Stagnaro-Green et al expanded
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Figure 4. Rate of miscarriage and PPT in women who were either thyroid antibody positive (TAb+) or
thyroid antibody negative (TAb-) in the first trimester of pregnancy.

(Reproduced from Stagnaro-Green et al,’® with permission.)

on the studies of T-cell changes in
pregnancy by performing a prospec-
tive study of T-cell phenotypes
during pregnancy and up to 6
months postpartum.!® Two cohorts
were formed in the first trimester of
pregnancy: cne group was thyroid
autoantibody positive and the
other, antibody negative. Utilizing
flow cytometry, CD4+ and CD8+
staining was performed. Further-
more, subsets of CD4+ cells were
assessed (CD4+CD45RA+ and
CD4+CD45R0+). In pregnancies
not complicated by PPT, there

was a significant decline in the
CD4+/CD8+ T-cell ratio throughout
pregnancy followed by a significant

postpartum increase at 6 months.
Although women who developed
PPT had a similar decline in the
CD4+/CD8+ ratio during pregnancy
as well as a postpartum rebound,
the CD4+/CD8+ ratio was less
suppressed in comparison to the
control group at every time point of
the study (Figure 5). Consequently,
women who developed PPT exhib-
ited a reduction in the degree of
immune suppression during preg-
nancy compared to the control
group. Analysis of the subsets of
CDA4 revealed an elevation of the
CD4+CD45RA+ subset at all time
points. These data may indicate
either a lack of responsiveness of

the CD8+ T cells or a functional
defect in the CD4+CD45RA+ T cells
in the women who developed PPT.

In conclusion, it is clear that
T-cell changes accompany normal
pregnancy, and distinet phenotypic
differences can be identified in
women who develop PPT. Func-
tional T-cell studies are now needed
to help delineate the role of the
identified T-cell abnormalities in
the pathogenesis of PPT.

IgG, and PPT

The relationship between immuno-
globulin subclass and the develop-
ment of PPT has attracted the
attention of several investigators. Of
particular interest is IgG,, since its
ability to fix complement raises the
theoretical possibility that it may
play a pathogenic role in PPT.
Jansson et al performed the initial
study of this thyroid antibody
subclass in PPT.5 They evaluated
total microsomal antibodies and
subclasses prospectively in 13
women with postpartum hypo-
thyroidism in comparison to a
postpartum control group. Increases
in the total microsomal antibody
level as well as the IgG, subclass
were observed in women who
developed PPT. In contrast,
Weetman et al,> examining the
functional subclasses of patients
with PPT, found no consistent
differences in the percentage of IgG
subclasses from a control group. For
all four subclasses of IgG, however,
the total immunoglobulin level was
increased in the PPT group com-
pared with controls. There was no
difference in the functional affinity
of IgG, between the two groups. The
authors concluded that PPT was not
associated with IgG,, but rather
with the total microsomal antibody
level. Finally, Briones-Urbina et al
found an increase in IgG,, IgG,, and
IgG, in women who developed
PPT.5 They also found an increase
in antimicresemal antibody-related
IgG, and IgG,. They concluded that
the polyclonality of the antibody
response supports the notion of the
antibodies as useful markers, but
not etiologic agents of this disease.




NK Cells and PPT

To investigate the role of NK cells
in the etiology of PPT, Amino et al
performed a prospective study
assessing NK activity in nine women
“with Hashimoto’s disease who
developed postpartum destructive
thyrotoxicosis.” They found an
increase in NK cells as measured by
the monoclonal antibody Leu-7 in
women with PPT during the
hyperthyroid phase as compared to
first trimester values. Hayslip et al
examined NK activity by cytolysis
in 19 women with PPT and com-
pared the results to 31 women who
did not develop PPT.%" This study
failed to show any difference in NK
activity in women who developed
PPT in comparison to the euthyroid
postpartum control group. Hidaka
et al recently compared NK cell
activity in 11 women with PPT in
the hyperthyroid phase with 29
euthyroid postpartum controls.
NK cell activity was measured by
cytolysis and no significant differ-
ence between the two groups was
present. However, in a prospective
analysis, they found that women
who developed PPT had a signifi-
cant increase in NK activity as
compared to women who were 1
month postpartum.®® At this point,
the role of NK cells in the etiology of
PPT remains tenuous.

Dietary Iodide and PPT

The geographic variation in the
incidence of PPT has been attrib-
uted by some investigators to
differences in the intake of dietary
iodide. Othman et al performed a
prospective study examining
urinary iodine excretion in women
who developed PPT compared to a
healthy postpartum control group.”®
They concluded that the incidence
or severity of PPT is not affected by
the level of the dietary intake of
iodide. However, they did find
increased iodine secretion both
during the hyperthyroid phase and
preceding the hypothyroid phase of
PPT. In 1990, Kampe et al evalu-
ated the effect of iodide administra-
tion on the development of PPT in
women who were thyroid antibody
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Figure 5. CD4+/CD8+ ratio in women who developed PPT and women who were thyroid antibody positive
(TAb+) or thyroid antibody negative (TAb-) in the first trimester of pregnancy but did not develop PPT.

(Reproduced from Stagnaro-Green et al,'® with permission.)

positive.® They found that the
administration of iodide did not
alter the incidence of the disorder,
but that iodide-treated women who
developed PPT had more marked
thyroid hormonal abnormalities.
They concluded that iodide does not
play an important role in the
pathogenesis of PPT.

Recommendations

for Screening
Recommendations for screening for
PPT need to take into account the

prevalence of the disorder; the
extent to which individuals who
develop the syndrome have symp-
toms of hyperthyroidism,
hypothyroidism, or postpartum
depression; and finally, the relation-
ship between PPT and long-term
hypothyroidism. The economic
impact of screening also requires
attention. In patients with type 1
diabetes mellitus, the prevalence of
PPT is so clearly elevated both in
Europe and in North America that
all women need screening and
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follow-up. At present, there is no
consensus regarding screening for
PPT in the general population.
However, based on the consider-
ations delineated above, we recom-
mend screening for PPT in all
pregnancies in the United States.
Whether screening should occur in
the first trimester of pregnancy or
postpartum, and what duration of
follow-up in the postpartum period
should be required, needs to be the
subject of prospective studies to
ascertain the most sensitive and
cost-effective method. My personal
recommendation is to perform
thyroid antibody screening in the
first trimester of pregnancy, and to
obtain TSH determinations at 3 and
6 months postpartum in antibody-
positive women. Women who are
antibody positive should be edu-
cated concerning the symptoms of
PPT and should advise their physi-
cians if symptoms occur.

Future Directions

Research in PPT should proceed in
three different directions. First, the
prevalence and clinical implications
of PPT following elective abortion
and miscarriage should be defined.
Second, further studies assessing
the relation of PPT and postpartum
depression, and the role of thyroid
hormone replacement in diminish-
ing the severity of the depression,
should be undertaken. Third,
attention needs to be focused on the
etiology of PPT. In particular,
studies are needed to define the role
of T-cell function in women during
normal pregnancy and in those who
develop PPT. Such information
should further our understanding of
PPT in particular and autoimmune
thyroid disease in general.
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