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PREGNANCY AND FETAL DEVELOPMENT

Prevalence of Thyrotoxicosis,
Antithyroid Medication Use, and Complications
Among Pregnant Women in the United States

James J. Korelitz, Diane L. McNally,>* Mary N. Masters,' Sue X. Li,' Yiling Xu,' and Scott A. Rivkees®

Background: Population-based estimates of the prevalence of thyrotoxicosis (TTX), the frequency of antithyroid
drug (ATD) use, and risk of adverse events in pregnant women and their infants are lacking. Therefore, our
objective was to obtain epidemiologic estimates of these parameters within a large population-based sample of
pregnant women with TTX.

Methods: A retrospective claims analysis was performed from the MarketScan Commercial Claims and En-
counters health insurance database for the period 2005-2009. Women aged 15-44 years, enrolled for at least 2
years, and who had a pregnancy during the study period were included. Diagnosis of TTX was based on
International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes using narrow
(TTX-1=ICD 242.0) and broad (TTX-2=ICD 242.0 or 242.9) definitions. ATD use was based on prescriptions
filled for propylthiouracil (PTU) or methimazole (MMI). Adverse events in mothers and infants were deter-
mined from the ICD-9-CM diagnosis codes recorded on submitted claims.

Results: The database contained 904,497 eligible women. The average yearly prevalence per 1000 pregnant
women was 2.46 for TTX-1 and 5.88 for TTX-2. Thirty-nine percent used ATD at any time during the study
period. Compared to women without a TTX diagnosis, there was more than a twofold increase for liver disease
among women with TTX (odds ratio [OR]=2.08, p<0.001) and a 13% increased risk for congenital anomalies
(OR=1.13, p=0.014), but no association was observed with ATD use. The rates of congenital defects (per 1000
infants) associated with ATD use were 55.6 for MMI, 72.1 for PTU, and 65.8 for untreated women with TTX,
compared to 58.8 among women without TTX.

Conclusions: There was some indication of an elevated risk of liver disease and congenital anomalies in women
with TTX, but the risk did not appear to be related to the ATD use. There seems to be a higher pregnancy
termination rate for women with TTX on MMI, which likely reflects elective pregnancy terminations.

Introduction

HYROTOXICOSIS (TTX) 1S A COMMON DISORDER in women,
with Graves’ disease being the most common cause (1,2).
It is estimated that there are 30,000 women of child-bearing
age with TTX in the United States, and that 4000-8000 women
are treated for TTX during pregnancy annually (3-6).
Antithyroid drug (ATD) therapy is the recommended
treatment for TTX during pregnancy (4,5). Based on the ob-
servations of birth defects (aplasia cutis and choanal atresia)
in offspring of mothers treated with methimazole (MMI)
during pregnancy (7-13) and the absence of such reports
related to propylthiouracil (PTU) use, PTU has been
recommended as the drug of choice for pregnant women with

TTX (5). However, our preliminary review using the U.S.
Food and Drug Administration Adverse Event Reporting
System data (14) found a number of reported major birth
defects in the offspring of women treated with PTU during
pregnancy. From an internal review of International
Clearinghouse for Birth Defects Surveillance and Research
data, we observed birth defects with PTU (congenital heart
defects) and MMI (choanal atresia and omphalocele) use
during pregnancy.

In April of 2009, Rivkees and Mattison (15) alerted
healthcare professionals of the risk of serious liver injury with
the use of PTU in pediatric and adult patients. In April 2010, a
black-box warning was added to the labeling of PTU (16).
While a shift has been seen toward an increased MMI usage in
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the overall TTX population (17), it was noted that the current
recommendations for the treatment of TTX during pregnancy
with ATDs may not be optimal, and further studies of this
issue were needed.

To address the limitations in this area, we examined the
prevalence of TTX among pregnant women in a large U.S.
study population and examined the frequency of use of an-
tithyroid therapies (drug and surgical). In addition, the risk of
adverse events during pregnancy and adverse pregnancy
outcomes and birth defects was also examined.

Materials and Methods

A retrospective claims analysis was performed using the
data from the MarketScan® Commercial Claims and En-
counters database (18) for the period 2005-2009. The Mar-
ketScan database has been used extensively to conduct
research across a wide range of medical issues to understand
disease progression, treatment patterns, and health outcomes,
with >500 articles using MarketScan data published in peer-
reviewed journals. These data cover health insurance claims
across the continuum of care, including inpatient, outpatient,
and outpatient pharmacy claims, as well as enrollment data
from large employers and health plans across the United
States. This administrative claims database includes fee for
service, preferred provider organizations, and capitated
health plans. These data represent the paid medical claims of
insured employees and their dependents for active employ-
ees, early retirees, COBRA* continues, and their dependents
insured by employer-sponsored plans.

Our analyses included women aged 1544 years who were
enrolled for at least 24 months with prescription drug benefits
and had at least two pregnancy-related medical service claims
between 2005 and 2009. We also included the linked infant
records of women with delivered pregnancies.

Definition of TTX

Two definitions for identifying women with TTX were
used to maximize case ascertainment. The designation TTX-1
was a specific definition that required an International Clas-
sification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) (19) diagnosis code 242.0x (toxic diffuse goiter,
including Graves’ disease), where x denotes any value. The
TTX-1 definition required at least one inpatient claim of
242.0x, or at least two outpatient claims of 242.0x that were at
least 30 days apart.

The second definition, TTX-2, was broader than TTX-1 and
required either ICD-9-CM diagnosis code 242.0x or 242.9x
(TTX without mention of goiter or other cause). In addition,
the TTX-2 definition required at least one inpatient claim of
242.0x or 242.9x; or at least two outpatient claims of 242.0x or
242 9x at least 30 days apart; or at least one outpatient claim of
242.0x or 242.9x and at least one prescription claim for the
antithyroid medications PTU or MMI. Applying this defini-
tion, women with TTX-1 are also included in the TTX-2 group.

*The Consolidated Omnibus Budget Reconciliation Act of 1985
(COBRA) gives U.S. workers and their families who lose their health
insurance benefits the option to extend their group health plan
coverage for limited periods of time under circumstances such as
voluntary or involuntary job loss, reduction in work hours, death,
divorce, and other life events (www.dol.gov).
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Some analyses were based on mutually exclusive categories of
women with TTX-1 versus those with TTX-2, but not TTX-1.

Prevalence of TTX among pregnant women

Calculations of TTX prevalence among pregnant women
were calendar-year specific. Separate TTX prevalence esti-
mates were computed for 2005, 2006, 2007, 2008, and 2009. To
be included in the prevalence analysis in Year X (the de-
nominator of the prevalence calculation), the women must
have been continuously enrolled during Year X (i.e., enrolled
for at least one day in each of the 12 months), and had to have
two or more claims with a pregnancy-related code (Supple-
mentary Table S1; Supplementary Data are available online at
www liebertpub.com/thy) in Year X. To be counted as a case
of TTX (the numerator of the prevalence calculation) generally
required a medical claim with an ICD-9-CM code of 242.0x
(for TTX-1) or 242.9 (for TTX-2) in Year X. Additional details of
the case-defining algorithm are given in the Appendix.

Antithyroid therapy

Prescription drug claims were used to determine ATD
therapy. For medications such as MMI and PTU, a claim
signifies that a prescription for the drug was dispensed. Pre-
scriptions filled within 6 months before or during the preg-
nancy were used for analyses that focused on acute adverse
events potentially associated with a specific pregnancy. Pre-
scription claims for thyroid hormone were used as a proxy for
prior history of thyroidectomy or radioactive iodine (RAI),
while American Medical Association Current Procedural
Terminology (CPT) and ICD-9 procedure codes (19,20) were
used to identify current RAI therapy and thyroidectomy.

Risk of adverse events in women

Our analyses focused on adverse events related to liver
diseases. Adverse events were identified using the diagnosis
(ICD9-CM) codes from outpatient and inpatient claims
(listed in Table 1). The events and medication use may have
occurred at any time during the study period (before, during,
or after pregnancy). For analyses, examining the association
between drug exposure and adverse events, however, only
drug use that occurred before the date of diagnosis of an ad-
verse event was included.

Risk of adverse pregnancy outcomes and birth defects

We identified pregnancies and imputed gestational age at
pregnancy outcome based on the diagnosis code associated
with the pregnancy outcome using an algorithm adopted
from Hornbrook et al. (21) (Supplementary Table S1). The list
of ICD-9-CM codes used to define each congenital anomaly
category is given in Supplementary Table S2. We included
congenital anomalies diagnosed within 12 months of birth.

Statistical analysis

Descriptive statistical analyses included calculations of
prevalence, percentages, and 95% confidence intervals (CIs).
Odds ratios (ORs), CIs, and p-values were obtained from lo-
gistic regression models that adjusted for the mother’s age.
Statistical software SAS v. 9.2 (Cary, NC) was used for all
analyses.
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TABLE 1. NUMBER AND PREVALENCE (PER 1000) oF WOMEN WITH LIVER DI1sEASE BY DRUG ExPOSURE CATEGORY

Drug exposure category®

MMI and/or PTU® No MMI or PTU

MMI only ~ PTU only MMI and PTU TTX No TTX Total

N=1201 N=1533 N=590 N=4902 N=801,375 N=809,601
Liver disease (ICD-9-CM code) n Prev. n  Preo. n Prev. n  Preo. n Prev. n  Preo.
Acute and subacute necrosis (570) 1 083 1 065 0 0.00 4 082 143 018 149 0.18
Chronic liver disease and cirrhosis (571) 1 0.83 2 130 2 3.40 23 469 1591 199 1619 2.00
Liver abscess and sequelae (572) 0 0.00 0 0.00 0 0.00 5 1.02 99 0.12 104 0.13
Other disorders of liver (573) 4 334 8 523 0 0.00 44 896 2014 251 2070 2.56
Livers disorders in pregnancy (646.7) 0 0.00 1 0.65 0 0.00 9 184 642 0.80 652 0.81
Any of the above 6 503 10 654 2 3.40 70 1424 4002 499 4090 5.05
Odds ratio? 0.96 1.24 0.66 2.70
95% confidence interval® [0.43,2.15] [0.67, 2.31] [0.17, 2.65] [2.13, 3.42]
p-Value? 0.924 0.500 0.559 <0.001 Ref.

“For women with the liver disease diagnosis, drug use is at any time before the diagnosis; for women without the liver disease diagnosis,
drug use is at any time during the study. Therefore, sample sizes may vary slightly across disease categories due to the time censoring of the
event.

PMMI and/or PTU categories contain 176 women with a prescription claim for MMI and/or PTU, but without a claim with a thyrotoxicosis

diagnosis (ICD-9-CM 242.0 or 242.9).
“Prevalence per 1000 women.

90dds ratio, 95% confidence interval, and p-value for “Any of the above” with “No TTX” as the reference group from logistic regression

model adjusting for mother’s age.

MMI, methimazole; PTU, propylthiouracil; TTX, thyrotoxicosis; ICD-9-CM, International Classification of Diseases, Ninth Revision,
Clinical Modification; Prev., prevalence; Ref., used as reference for statistical comparisons.

Results
Characteristics of the study population

The database contained records for 904,497 women be-
tween the ages of 15 and 44 with pregnancy-related claims
during 2005-2009. Our study population comprised 809,601
women who represented 984,945 pregnancies with sufficient
information to impute pregnancy start and end dates. The age
distribution of pregnant women was consistent between the
years 2005 and 2009, and the regional distribution of our
study population reflected the U.S. population. Matched in-
fant records were linked to 634,803 pregnancies, for a total of
641,939 infants.

Prevalence of TTX during pregnancy

The average yearly prevalence of TTX-2 (the broader defi-
nition of 242.0x or 242.9x) among pregnant women was 5.9
per 1000 women, whereas the prevalence of TTX-1 (the nar-
rower definition requiring 242.0x) was 2.5 per 1000 women.
For both TTX definitions, the prevalence showed a slight de-
cline from 2005 to 2009, and increased with age. The preva-
lence for TTX-2 by age and over calendar time is shown in
Figure 1. The prevalence of TTX-1 and TTX-2 did not vary
greatly by geographic region, although the highest prevalence
was observed in the Northeast and the lowest prevalence was
in the Midwest (data not shown).

Use of ATD therapy

ATD use at any time during the study period is reported for
three groups: TTX-1, TTX-2 (but not TTX-1), and those with-
out a TTX diagnosis (Table 2). Women in the TTX-1 category

were more likely to use MMI or PTU than women with TTX-2.
However, 47% of women in the TTX-1 category did not use
MMI or PTU during the study period, compared to 71% of
women in the TTX-2 category. The percentages of women in
the TTX-1 and TTX-2 categories who had thyroid hormone
replacement therapy were 43% and 31%, respectively. For
those women without a TTX diagnosis, the use of MMI or PTU
was very low (<0.1%), and 5.7% received thyroid hormone
replacement therapy.
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FIG. 1. Prevalence of thyrotoxicosis (per 1000 pregnant
women)—Broad Definition [TTX-2; requires ICD-9-CM
242.0x or 242.9x]) by year and age. TTX, thyrotoxicosis; ICD-
9-CM, International Classification of Diseases, Ninth Revi-
sion, Clinical Modification.
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TABLE 2. NUMBER (PERCENT) OF WOMEN ON ANTITHYROID THERAPY BY THYROTOXICOSIS CATEGORY

Thyrotoxicosis category

TTX-1? TTX-2 (but not TTX-1)° No TTX Total
(N=3304) (N=4746) (N=801,551) (N=809,601)

Therapy used by women at any

time during the study period n (%) n (%) n (%) n (%)
MMI 1021 (30.9) 683 (14.4) 87  (0.01) 1791 0.22)
PTU 1166  (35.3) 854 (18.0) 103 (0.01) 2123 (0.26)
MMI or PTU 1758  (53.2) 1390 (29.3) 176 (0.02) 3324  (0.41)
MMI and PTU 429  (13.0) 147 (3.1) 14  (<0.01) 590  (0.07)
MMI only (no PTU) 592 (17.9) 536 (11.3) 73 (0.01) 1201 (0.15)
PTU only (no MMI) 737 (22.3) 707 (14.9) 89 (0.01) 1533 (0.19)
Neither MMI nor PTU 1546  (46.8) 3356 (70.7) 801,375  (>99.9) 806,277  (99.6)
THRT 1433 (43.4) 1491 (31.4) 45900  (5.73) 48,824  (6.03)
RAI 5 (0.15) 8 (0.17) 87  (0.01) 100 (0.01)
Thyroidectomy 103 (3.12) 94 (1.98) 1011 (0.13) 1208  (0.15)

“TTX-1 applies to women with an ICD-9-CM diagnosis code of 242.0x at any time during study period.
PTTX-2 (but not TTX-1) applies to women who do not have an ICD-9-CM diagnosis code of 242.0x, but do have a code of 242.9 at any time

during study period.

THRT, thyroid hormone replacement therapy; RAI, radioactive iodine.

There were variations in the type of ATD therapies used
within 6 months before, during, and after pregnancy among
women with TTX. The use of MMI (only) decreased from 3.6%
before the pregnancy to 0.9% during the pregnancy, and in-
creased to 8.2% after the pregnancy. By contrast, the use of
PTU (only) increased from 5.4% before the pregnancy to
10.7% during the pregnancy, and the PTU use remained at
that level (10.0%) after the pregnancy.

We also examined drug use over the periods of embryo-
genesis, when teratogen exposure can lead to birth defects or
adverse pregnancy outcomes. During pregnancy or within 6
months before pregnancy, 222 (2.2%) of the pregnant women
had MMI (only) exposure, and 1204 women (11.8%) had PTU
(only) exposure. Approximately 84% of women with TTX did
not have a prescription filled for MMI or PTU during preg-
nancy or within 6 months before pregnancy.

Risk of adverse events in women

The prevalence of liver diseases for the two TTX categories
was similar; thus, the two categories were combined. Women
with a diagnosis of TTX were more likely to have liver disease
than women without a diagnosis for several specific types of
liver disease, as well as more than a twofold increased risk for
any liver disease (OR=2.1 [CI 1.7, 2.6], p<0.001). When fur-
ther examining the association between specific ATD use and
liver disease, statistical comparisons were made only for the
outcome “any liver disease” due to the small number of
events for specific liver disease diagnosis codes (Table 1). We
did not observe that women taking MMI and /or PTU were at
an increased risk of liver disease. However, women with a
TTX diagnosis who did not use MMI or PTU (i.e., no pre-
scription claims submitted) had more than a twofold increase
risk of liver disease (OR=2.7 [CI 2.1, 3.4], p<0.001).

Risk of adverse pregnancy outcomes and birth defects

Approximately 16% of all pregnancies ended at 8-10 weeks
of gestation [based on an imputed gestational age using an
algorithm adopted from Hornbrook et al. (21)]. Among

pregnancies associated with MMI use within 6 months before
or during pregnancy, the percentage of early terminations
was 31%, compared with 9% among pregnancies where
PTU was prescribed, and 16% among pregnancies where no
ATD was prescribed or in women who did not have TTX.
Among pregnancies that were not terminated at 8-10 weeks,
~94% went to 32-40 weeks of gestation regardless of drug
exposure or diagnosis of TTX.

The numbers and percentages of congenital anomalies di-
agnosed within 12 months of birth among the 641,939 infants
who were linked to their mothers’ pregnancy were computed.
The overall prevalence of any congenital defect was similar in
infants whose mothers were found to have TTX before or
during pregnancy (65.7 per 1000) and those whose TTX was
diagnosed after pregnancy (68.6 per 1000). Therefore, these
two groups were combined and compared to infants of
mothers who were not found to have TTX. Although the
number of specific congenital defects was modest, there was a
trend toward a higher prevalence of several specific types of
anomalies among infants whose mothers had a TTX diagno-
sis. Overall, there was a 13% increased risk of any congenital
anomaly among infants of mothers with a TTX diagnosis (OR
[CI]=1.13 [1.03, 1.24]; p=0.014).

The prevalence of congenital anomalies was further ex-
amined according to the mothers” ATD exposure over the 6
months before or during the pregnancy (Table 3). The prev-
alence of any congenital anomalies in infants of women
without TTX was 58.8 per 1000, which was similar to the
prevalence among those exposed to MMI (OR=0.9 [CI 0.4,
2.1], p=0.85). For women in the PTU-only group, the OR was
1.2 ([CI0.95,1.6], p=0.12), and for those with exposure to both
MMI and PTU, the OR was 2.0 ([CI 1.1, 3.5], p=0.02).

Discussion

The optimal medical management of TTX and Graves’
disease in women during pregnancy is controversial, in part
due to the absence of epidemiological studies that have ex-
amined the risks of antithyroid medications in this vulnerable
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population. In 2007, a consensus group recommended PTU as
the ATD of choice during pregnancy because of potential
concerns about MMI teratogenic effects (5). When a hepato-
toxicity safety signal was unmasked in 2009 (15), it was sug-
gested that the PTU use be restricted to the first trimester, and
MMI be used in the remainder of pregnancy to minimize
potential risks to the fetus and mother (22). In those recom-
mendations, it was recognized that there were insufficient
clinical and basic teratogenicity data to fully address this
issue. To address these limitations, we examined the preva-
lence of TTX, the frequency of ATD use, and adverse events
based on health insurance claims records of nearly one million
pregnant women in the United States during 2005-2009.

Our nationwide study population included more than
800,000 women, representing one million pregnancies during
the 5-year study period. The analysis of this study population
produced precise estimates of the yearly prevalence of TTX
among pregnant women. We applied two definitions of TTX
using a narrow criterion (TTX-1, if a woman had a claim with
an ICD-9-CM code of 242.0x) and a broader criterion (TTX-2, if
a woman had a claim with an ICD-9-CM code of 242.0x or
242 .9x). The average annual prevalence of TTX-2 in pregnant
women (5.9 per 1000) was more than twice compared to TTX-
1 (2.5 per 1000). For both definitions, we observed a slight
decrease in the overall prevalence during this time period, a
higher prevalence with increasing age, highest prevalence in
the Northeast, and lowest prevalence in the Midwest.

The MMI and PTU use was more common among women
with the more narrow definition of TTX, confirming the
higher specificity expected with TTX-1. Interestingly, 47% of
women in the TTX-1 group and 71% of women in the TTX-2
(but not TTX-1) group did not have a prescription filled for
either MMI or PTU during our study period. In addition, 66%
of women with a diagnosis of TTX had no evidence of ATD
use or other related therapies during pregnancy.

MMI and PTU use was very specific to TTX. Only 0.2% of
women without a TTX diagnosis had a prescription filled for
MMI or PTU, and 95% of women who had a claim for MMI or
PTU had a diagnosis of TTX. The exclusive use of MMI de-
creased from 3.6% before a pregnancy to 0.9% during preg-
nancy, and increased to 8.2% after pregnancy. These rates
compare to the before, during, and after pregnancy use of
exclusive use of PTU of 5.4%, 10.7%, and 10.0%, respectively.
This pattern likely reflects recommendations that MMI be
avoided during pregnancy (5).

The occurrence of liver disease and other adverse events
associated with antithyroid medications was more common
in women with TTX than those who did not have a diagnosis
of TTX. However, when associations with specific drug ex-
posures were examined, the highest rates of liver abnormali-
ties were observed among women with TTX who did not have
prescription claims for either MMI or PTU. There were no
appreciable differences in the event rate between women
prescribed MMI and those prescribed PTU, nor among those
prescribed MMI or PTU and those without TTX. It is notable
that women with TTX diagnoses but not treated with ATDs
had higher rates of liver dysfunction than those treated. These
observations may reflect the association between untreated or
inactive hyperthyroidism and the elevation of liver transam-
inases, or the association between autoimmune disease and
liver problems. There may be women with gestational TTX
not receiving treatment, and abnormalities in liver function
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tests in these women are not uncommon, particularly in
women with hyperemesis gravidarum. It is also possible that
physicians avoided prescribing ATDs to women with known
liver problems.

The percentage of early-terminated pregnancies (8-10
weeks of gestation) was significantly greater among women
prescribed with MMI (31%) than those prescribed with PTU
(9%). Considering the current warnings that MMI may be
associated with an increased risk of birth defects, it is possible
that women who had been taking MMI were encouraged to
terminate their pregnancies. However, it is not possible to
distinguish from our data whether early pregnancy termina-
tions are due to elective abortions or are a consequence of an
adverse medical condition in the mother or fetus. At present,
it is important to note that there are no data to support the
notion that pregnancies be terminated due to MMI exposure
in gestation.

There was a slight trend toward an increased risk of con-
genital anomalies in infants whose mothers had a diagnosis of
TTX. When examining exposures to specific ATDs, however,
we did not observe an increased risk of congenital anomalies
associated with MMI use, as only six infants with this expo-
sure had any congenital defect, nor did we find a statistically
significant association with PTU use. The lack of an associa-
tion between MMI and congenital defects may be confounded
by the fact that a higher percentage of pregnancies where the
women were prescribed MMI was terminated early and did
not result in a birth compared to PTU or no ATD therapy.

We recognize that retrospective claims analyses, such as
this one, are subject to several limitations. Analyses are based
exclusively on submitted health insurance claims without
supplemental information or confirmation from medical
charts. For example, we did not have laboratory test results or
clinical notes to use as part of our identification of cases of
TTX. We addressed these limitations by using two definitions
of TTX (narrow and broad, based on ICD-9-CM codes) and
requiring either one inpatient claim or two outpatient claims
for visits at least 30 days apart. Medication use was based on
the prescription fill date on a submitted claim. While the in-
surance claim indicates that the patient not only was pre-
scribed but also obtained the drug, it is not a definitive record
that the patient actually took the medication. Nevertheless,
we found a very high correlation between our algorithms for
identifying cases of TTX and use of MMI and PTU. We also
recognize that despite the large size of our overall study
population, the number of women and infants with specific
rare adverse events (especially from women with TTX who
used antithyroid medications) was modest. Therefore, we
formed composite measures (e.g., any liver disease; any con-
genital anomaly) to increase the number of observed events
and power (resulting in >80% power to detect at least a 2.5-
fold increased risk). Nevertheless, it is possible that there are
maternal risks associated with ATDs that occur too infreq-
uently to be seen in this study.

Our data provide important population-based estimates of
prevalence, medication use, and health-related outcomes that
are relevant to the care of pregnant women with TTX. How-
ever, definitive answers to a number of questions remain
unknown. After completion of basic science and other human
epidemiology studies, new evidence-based recommendations
should be developed for the treatment in women with TTX
during pregnancies.
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Appendix

Prevalence of Thyrotoxicosis Definitions

Calculations of thyrotoxicosis (TTX) prevalence among
pregnant women were calendar year-specific (i.e., separate
TTX prevalence estimates were computed for 2005, 2006,
2007, 2008, and 2009).

To be included in the population for the prevalence esti-
mate in Year X (the denominator of the prevalence calcula-
tion), the women must have been continuously enrolled
during Year X (i.e., enrolled for at least one day in each of the
12 months), and had to have two or more claims with a
pregnancy-related code (Supplementary Table S1) in Year X.

To be included as a case of TTX-1 in Year X (the numerator
of the prevalence calculation), a woman was counted (once) if
she met any of the following conditions:

1. One or more inpatient claims of 242.0x in Year X

2. At least one outpatient claim of 242.0x in Year X and
another outpatient claim of 242.0x in any year at least 30
days apart from any claim of 242.0x in Year X

3. At least one outpatient claim of 242.0x in Year X and an
inpatient claim of 242.0x at any time (in any year)

For the prevalence of TTX-2 in Year X, a woman was
counted (once) in the numerator if she met any of the fol-
lowing conditions (note: 242.0/9x means a claim for 242.0x or
242 9x):

1. Meets any of the conditions for TTX-1

2. One or more inpatient claims of 242.0/9x in Year X

3. At least one outpatient claim of 242.0/9x in Year X and
another outpatient claim of 242.0/9x in any year at least
30 days apart from any claim of 242.0/9x in Year X

4. At least one outpatient claim of 242.0/9x in Year X and
an inpatient claim of 242.0/9x at any time (in any year)

5. At least one outpatient claim of 242.0/9x in Year X and
a claim for methimazole (MMI) or propylthiouracil
(PTU) at any time (in any year)

6. At least one medication claim for MMI or PTU in Year X
and an inpatient or outpatient claim of 242.0/9x at any
time (in any year)

The prevalence was then computed as the numerator di-
vided by the denominator, as defined above, and expressed as
the number of cases per 1000 pregnant women.



