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Increased Risk of Complete Congenital Heart Block in
Infants Born to Women with Hypothyroidism and
Anti-Ro and/or Anti-La Antibodies
DAWN SPENCE, LISA HORNBERGER, ROBERT HAMILTON, and EARL D. SILVERMAN

ABSTRACT. Objective. To determine whether the presence of hypothyroidism is associated with an increased
incidence of neonatal lupus erythematosus (NLE) in infants of mothers with anti-Ro autoantibodies.
Methods. The cohort consisted of 87 women with anti-Ro antibodies who delivered 102 infants. All
infants had a full history and physical examination within 12 weeks of birth, electrocardiogram
(echocardiogram when clinically indicated), complete blood cell count with differential, liver func-
tion tests, and autoantibody profile. Nine women had hypothyroidism and 78 had normal thyroid
function.
Results. At least one manifestation of NLE was seen in 7/9 (78%) infants born to mothers with
hypothyroidism and 45/78 (58%) infants born to mothers with normal thyroid function. Complete
congenital heart block (CCHB) was seen in 5/9 (55%) in the hypothyroid group and 10/78 (13%) of
the normal thyroid function group (p < 0.005). Mothers with hypothyroidism had a 9-fold increased
risk over women with normal thyroid function of having a child with CCHB (odds ratio 8.63).
Twenty-seven (31%) of the women were healthy: 4/9 of the hypothyroid and 23/78 of the normal
thyroid function group. Of the 23 infants born to healthy mothers with normal thyroid function,
15/23 (65%) had NLE and 8/23 (35%) of these had CCHB.
Conclusion. Women with hypothyroidism and anti-Ro antibodies were at increased risk for deliver-
ing a child with CCHB compared to women with antibodies alone, irrespective of maternal health.
This study indicates that women with hypothyroidism should be tested for anti-Ro antibodies, as
they may be at risk to deliver a child with CCHB. (J Rheumatol  2006; 33:167–70; First Release:
Nov 15, 2005)
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Neonatal lupus erythematosus (NLE) is a syndrome caused
by the transplacental passage of maternal autoantibodies.
The manifestations of NLE include hematologic abnormali-
ties, hepatitis, a cutaneous rash, and complete congenital
heart block (CCHB)1. The most serious complication is
CCHB, which occurs in 1:15,000 to 22,000 live births.
About 95% of cases of CCHB diagnosed within the first few
months of life are caused by anti-Ro antibodies2. Although

the majority of mothers of children with CCHB are healthy,
Sjögren’s syndrome (SS) or systemic lupus erythematosus
(SLE) may develop in these women many years later3-5.
Patients with SS (primary or secondary) and SLE have a
higher incidence of hypothyroidism compared to healthy
individuals6-8; we investigated the incidence of hypothy-
roidism in a cohort of women with anti-Ro and anti-La anti-
bodies to determine if maternal hypothyroidism was prefer-
entially associated with any specific manifestation of NLE
in the offspring.

MATERIALS AND METHODS
Patients. Charts were reviewed from 90 women with anti-Ro and/or anti-
La antibodies and their 105 infants prospectively followed at The Hospital
for Sick Children, Toronto, Canada. In the case of multiple infants (n = 13)
born to a woman, or twins (n = 2), the first infant was used in the analysis.
Seventy-eight mothers had normal thyroid function, 9 women were
hypothyroid and one hyperthyroid, and for 2 the thyroid status was
unknown. The 78 women with normal thyroid function and the 9 hypothy-
roid women and their infants compose our cohort.

A history, a physical examination that included an electrocardiogram,
and blood studies (complete blood cell count with differential, liver func-
tion tests, and autoantibody profile) were done. Histories but not physical
examinations were completed with each mother. Maternal thyroid status
was determined by self-report of disease type, onset, and medications
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taken. When available, thyroid function was reviewed but thyroid antibody
data were not available.
Statistical methods. Chi-square or Fisher’s exact test was used for statisti-
cal analysis.

RESULTS
We found no statistically significant difference in the per-
centage of children with NLE born to the mothers with
hypothyroidism (7/9; 78%) compared to those born to moth-
ers with normal thyroid function (45/78; 58%) (p not signif-
icant; Figure 1). Within the hypothyroid group, there was no
difference in the risk of delivering a child with NLE based
on maternal health: all 4 of the well mothers delivered a
child with NLE compared to 3/5 mothers with a known con-
nective tissue disease. 

When we examined the individual manifestations of
NLE, we found 5/9 (56%) children born to women with
hypothyroidism had CCHB as compared to 10/78 (13%)
children born to women with normal thyroid function (p =
0.006). This resulted in a 9-fold increased risk (odds ratio
8.63, with confidence intervals of 1.63 < OR < 48.08) and a
relative risk of 4.39 (1.93 < RR < 9.99). There was no sta-
tistically significant difference in the other individual or
multiple manifestations of NLE between the 2 cohorts (data
not shown).

There was no statistically significant difference in the
incidence of hypothyroidism in the healthy mothers, 4/27
(15%), compared to mothers with a known connective tissue
disease, 5/60 (8%). Conversely, there was no significant dif-
ference in the maternal health between the mothers with

hypothyroidism and the mothers with normal thyroid func-
tion (Figure 2).

Within each maternal cohort (healthy women and the
women with a known connective tissue disease) the num-
bers were too small for meaningful statistical analysis.
However, all 4 well mothers with hypothyroidism delivered
a child with NLE, compared to 15/23 (65%) infants born to
well mothers with normal thyroid function (Figure 3).
Similarly, in mothers with a known connective tissue dis-
ease 4/5 with hypothyroidism had a child with NLE versus
29/55 with normal thyroid function.

DISCUSSION
The association of NLE and the transplacental passage of
maternal anti-Ro antibodies is well known. Although moth-
ers may be clinically well at the time of delivery of a child
with NLE, some of these women will develop an autoim-
mune disease later in life. Studies have revealed an associa-
tion of autoimmune hypothyroidism and anti-Ro antibod-
ies6-9. We demonstrated that there was a higher incidence of
hypothyroidism in women with anti-Ro antibodies who
delivered a child with CCHB, as compared to the total NLE
cohort of mothers and to the cohort of mothers with anti-Ro
antibodies who delivered children without NLE.

In previous reports of maternal health and NLE only a
small percentage of the mothers were reported to have been
diagnosed with autoimmune hypothyroidism3,10,11, although
hypothyroidism has been shown to be significantly
increased in patients with SS and SLE6-8. We found that
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Figure 1. Percentage of NLE manifestation among infants of mothers (both healthy and with a known
connective tissue disease) with normal thyroid function and with hypothyroidism. Individual NLE
manifestations in the offspring are specified. Percentages of infants with each NLE diagnosis are
shown. Black bar: percentage of children born to mothers with normal thyroid function; shaded bar:
percentage of children born to mothers who were hypothyroid. CCHB: complete congenital heart
block, CNLE: cutaneous neonatal lupus erythematosus.
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hypothyroidism was more common in women with anti-Ro
antibodies (9%) than had been reported in unselected preg-
nancies12-14. Of importance, we have for the first time
shown that well women with anti-Ro antibodies have a high

incidence of hypothyroidism, and the incidence of hypothy-
roidism in women with anti-Ro antibodies was independent
of maternal health.

We have not only confirmed the association of hypothy-
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Figure 2. Comparison of underlying maternal health of mothers with hypothyroidism to
mothers with normal thyroid function. The maternal diagnosis is shown, with percentage
of mothers of each diagnosis. Black bar: mothers with normal thyroid function; shaded bar:
percentage of mothers who were hypothyroid. SLE: systemic lupus erythematosus, SS:
Sjögren’s syndrome, RA: rheumatoid arthritis. Other connective tissue disease diagnoses
of the mothers were: cutaneous rash consistent with lupus in 2; and Raynaud’s, cutaneous
vasculitis, subacute cutaneous lupus erythematosus, and chilblains each in one patient in
the group with normal thyroid function. There were no other diagnoses in the mothers with
hypothyroidism.

Figure 3. Percentages of infants with complete congenital heart block (CCHB) and cutaneous NLE
(CNLE) in infants born to healthy women with normal thyroid function and otherwise healthy women
with hypothyroidism. Individual NLE manifestations in the offspring are specified and the percent-
ages of infants with each diagnosis are shown. Black bar: percentage of children born to healthy moth-
ers with normal thyroid function (total of 23 mothers/infant pairs); shaded bar: percentage of children
born to otherwise healthy mothers who were hypothyroid (total of 4 mothers/infant pairs).
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roidism and autoimmune disease but expanded this associa-
tion to include healthy women with anti-Ro antibodies.
Further, mothers of children with CCHB, the manifestation
of NLE with the greatest morbidity and mortality, had a sig-
nificantly increased rate of hypothyroidism compared to the
other cohorts of mothers with anti-Ro antibodies. This asso-
ciation of maternal hypothyroidism and increased risk for
delivering a child with CCHB was irrespective of maternal
health. We suggest women with hypothyroidism should be
tested for anti-Ro antibodies, as they may be at risk to
deliver a child with CCHB; and all mothers of children with
NLE, and in particular CCHB, should be monitored for the
development of hypothyroidism. However, the reason for
the association of maternal hypothyroidism and CCHB in
the offspring is unclear and requires further study.
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