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Background: Transient thyrotoxicosis has been documented in the setting of hyperemesis gravidarum
(HG) with elevated human chorionic gonadotropin (hCG) levels. Thyroid storm in pregnancy is rarer and
typically associated with autoimmune hyperthyroidism. We described thyroid storm in a primigravid
18-year-old patient due to hCG level elevation secondary to HG, which resolved in the second trimester
of pregnancy.
Case Report: Our patient presented with vomiting, hyperthyroidism, and cardiac and renal dysfunction at
16 weeks’ gestation. She was clinically found to have a thyroid storm, with undetectable thyroid-
stimulating hormone (TSH) and a free thyroxine level of >6.99 ng/dL. The hCG level was elevated at
246 030 mIU/L (9040-56 451 mIU/L). She was treated with methimazole, saturated solution potassium
iodide, and propranolol. Because thyroid autoantibodies were absent, thyroid ultrasound yielded normal
results, and thyroid function testing results rapidly improved as the hCG level decreased, the medications
were tapered and ultimately discontinued by day 10 of hospitalization. The thyroid function remained
normal after discharge.
Discussion: Because hCG and TSH have identical alfa subunits and similar beta subunits, hCG can bind to
the TSH receptor and stimulate thyroxine production. The hCG level peaks at around 8-14 weeks of
gestation, correlating with decreased TSH levels in this same time frame. This case emphasizes the
relevant physiology and importance of timely and thorough evaluation to determine the appropriate
management, prognosis, and follow-up for patients with thyroid storm in the setting of HG.
Conclusion: Although transient thyrotoxicosis is documented in patients with HG, thyroid storm is rare,
and our case illustrates a severe example of these comorbidities.
© 2022 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Hyperemesis gravidarum (HG) affects 0.3% to 3% of pregnancies
and is a common cause of hospitalization during early pregnancy.1

Although the etiology remains unconfirmed, there is a strong
positive association between HG incidence and hCG levels. The
stational transient thyrotoxi-
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condition manifests at 6 to 8 weeks of gestation and spontaneously
resolves by 20 weeks, following the natural curve of hCG produc-
tion over time.2,3 However, there have been reports of HG persist-
ing throughout pregnancy.1 The most common complications
include dehydration, electrolyte imbalances, nutritional de-
ficiencies, and weight loss.1,4 The severe risk factors for morbidity
include Wernicke encephalopathy, renal impairment, and extreme
weight loss.4 Patients may also present with orthostatic hypoten-
sion, signs and symptoms of dehydration, acute kidney injury (AKI),
transaminitis, hyperbilirubinemia, electrolyte abnormalities, and
hyperthyroidism.5

Hyperthyroidism affects 0.1% to 0.4% of pregnancies, with a
majority occurring because of pre-existing autoimmune
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hyperthyroidism (Graves disease) and the remainder occurring
because of gestational transient thyrotoxicosis (GTT).6 In 1982,
Bouillon et al7 described an association between hyperthyroidism
and HG. GTT affects up to two thirds of pregnancies complicated by
HG.2,8 Both the entities are believed to result from elevated hCG
levels; the symptoms and laboratory abnormalities correlate
directly with hCG trends, and the degree of hCG elevation is asso-
ciated with the severity of illness.2,9,10 hCG shares an alfa subunit
with thyroid-stimulating hormone (TSH) and stimulates the
thyrotropin receptor via molecular mimicry. This leads to elevated
free thyroxine (T4) and triiodothyronine (T3) levels to an extent
greater than those expected because of physiologic increases in the
thyroxine-binding globulin level during pregnancy.9,11,12

Here, we described a thyroid storm in a primigravid patient
resulting from hCG level elevation secondary to HG, which spon-
taneously resolved in the second trimester of pregnancy.

Case Report

Our patient was an 18-year-old primigravid woman with no
significant medical history at 16 weeks’ gestation with a singleton
pregnancy. She presented to her local hospital’s emergency
department with a 1-month history of worsening nausea, vomiting,
generalized weakness, fatigue, tremor, and a 15-pound weight loss
as well as a 1-day history of dark urine, lower extremity edema,
blurred vision, difficulty walking, and an altered mental status. She
was afebrile, with a temperature of 36.6 �C, and was taking no
medications or supplements. Her personal and family histories
were negative for autoimmune disease.

A physical examination was notable for tachycardia (125/min),
with a regular rhythm, hand tremor, and mild thyromegaly and
without thyroid bruit. Laboratory evaluation revealed hypona-
tremia, hypokalemia, hypochloremia, metabolic alkalosis, and
leukocytosis. Hepatic and renal dysfunction was evidenced by an
aspartate aminotransferase level of 128 U/L (13-39 U/L), alanine
aminotransferase level of 212 U/L (7-52 U/L), total bilirubin level of
4.1 mg/dL (0.3-1.0 mg/dL), and creatinine level of 4.2 mg/dL (0.4-1.4
mg/dL). TSH was undetectable, the free T4 level was elevated to
>6.99 ng/dL (0.6-1.20 ng/dL), and the T3 level was elevated to 238
ng/dL (87-178 ng/dL). To our knowledge, thyroid function testing
had not been previously performed in this patient for comparison.
The Burch-Wartofsky point scale score was 50, determined based
on neurologic status, gastrointestinal-hepatic dysfunction, degree
of cardiac dysfunction, and underlying pregnancy, consistent with a
diagnosis of thyroid storm.13 Treatment with a 1-L normal saline
bolus, 1 mg of intravenous (IV) propranolol, 500 mg of oral pro-
pylthiouracil (PTU), and 300 mg of IV hydrocortisone was initiated
at the outside facility.

Upon transfer to our facility’s intensive care unit, electrolyte
disturbances and AKI were addressed using slow fluid resuscitation
and electrolyte replacement after a consultation with the pediatric
nephrology team. The pediatric endocrinology department was
consulted, and treatment was continued with 15 mg of oral
methimazole twice daily instead of PTU in the setting of the hepatic
injury, with 250 mg of oral saturated solution potassium iodide
(SSKI) every 6 hours, 60 mg of oral propranolol every 4 hours, and
100 mg of IV hydrocortisone every 8 hours, while evaluating the
underlying etiology. When thyroid-stimulating immunoglobulin
testing yielded a negative resultd making autoimmune thyroid
disease unlikelydthyroid ultrasound was performed, which
revealed a normal thyroid size and no increased vascularity or
concerning nodules. Then, the hCG level was measured and found
to be elevated 5 times the upper reference range for gestational age,
at 246 030 mIU/mL (normal range for gestational age 9040-56 451
mIU/L). The obstetrics department was consulted, and obstetric
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ultrasound was performed, which ruled out gestational tropho-
blastic disease. A thyroid stormwas then presumed to be secondary
to the elevated hCG level in the setting of HG.

As symptoms and the laboratory findings improved, hydrocor-
tisone was discontinued on day 3 of hospitalization. Methimazole
was discontinued on day 5 of hospitalization because of recurrence
of elevated liver enzyme levels. The transaminase levels and thy-
roid function testing results continued to improve, and SSKI was
discontinued on day 7 of hospitalization. The free T4 and T3 levels
normalized by day 9 of hospitalization. Propranolol was tapered
and ultimately discontinued on day 10. HG was treated during
admission with IV fluids, IV thiamine, and ondansetron, with res-
olution of symptoms. The laboratory trends are shown in the
Figure.

Our patient was discharged on day 11 of hospitalization.
Repeated outpatient thyroid function testing 1week after discharge
yielded a normal result, and she had no recurrence of symptoms.

Discussion

Because hCG and TSH have identical alfa subunits and similar
beta subunits, hCG can bind to the TSH receptor and stimulate
thyroxine production.14 The hCG level peaks at around 8 to 14
weeks of gestation, correlating with increased T4 and T3 levels and
decreased TSH levels.10 However, higher levels of hCG are required
to induce overt hyperthyroidism because this hormone has less
thyrotrophic activity.14

Nausea and vomiting during pregnancy are common but can
also indicate HG or, less frequently, be associated with hyperthy-
roidism. There are many overlapping symptoms of HG and hyper-
thyroidism, including vomiting, weight loss, dehydration, and
organ dysfunction, and it is critical to establish the correct diagnosis
to determine the appropriate treatment, monitoring, and prog-
nosis. Hyperthyroidism can directly lead to vomiting and can also
be a secondary effect of excess hCG, confounding its role in HG.10

Our patient’s presentation with metabolic alkalosis, electrolyte
disturbances, and AKI during the second trimester of pregnancy
gives credence to a diagnosis of HG with hypovolemia secondary to
vomiting. Mortality associated with HG has been linked to the
development of Wernicke encephalopathy, which is characterized
by the triad of ataxia, confusion, and nystagmus, making thiamine
replacement an important component of treatment.4

Hyperthyroidism occurs in approximately 1 to 2 per 1000
pregnancies.8 The differential for hyperthyroidism in pregnancy
includes autoimmune hyperthyroidism (Graves disease), functional
thyroid nodules, ingestion of exogenous thyroxine, GTT (occurring
with physiologic increases in the hCG level or more severe eleva-
tions during HG), and gestational trophoblastic disease, also sec-
ondary to significant hCG level elevation.10,15 Of these, Graves
disease is the most common underlying etiology, occurring in 0.5%
to 1.3% of pregnant women.8 GTT occurs in 1% to 3% of pregnan-
cies16; however, the incidence of thyroid storm in this setting has
not been reported. In contrast, goiter, exophthalmos, and the
common signs and symptoms of hyperthyroidism, including heat
intolerance, muscle weakness, or tremor, are frequently seen in
patients with Graves disease; these are not commonly seen in pa-
tients with GTT associated with hyperemesis.6 Our patient did have
some of these symptoms, complicating her presentation. Muscle
weakness and tremor might be explained by the electrolyte ab-
normalities and thyroid enlargement due to thyroid gland stimu-
lation caused by her significantly elevated hCG level. Maternal
Graves disease carries the risk of associated neonatal Graves dis-
ease in infants because of transplacental passage of maternal
thyroid-stimulating immunoglobulin. Intensive monitoring and
treatment might be necessary in this instance because there is a



Fig. Trends in thyroid function testing and hCG levels correlating throughout the patient’s hospitalization and after discharge. hCG ¼ human chorionic gonadotropin;
T4 ¼ thyroxine; TSH ¼ thyroid-stimulating hormone.
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high risk of morbidity and mortality.10,15 GTT associated with HG is
self-limiting, typically does not require treatment, aside from
supportive care, and does not carry the same risks for the neonate
after delivery.10 Thyrotoxicosis should spontaneously resolve by 20
weeks if thyroid stimulation is secondary to hCG level elevation,
whereas thyroid dysfunction is expected to be more prolonged
with other etiologies.14

The progression of hyperthyroidism to thyroid storm is associ-
ated with stressors such as trauma, surgery, infection, pregnancy,
and delivery.17 The Burch-Wartofsky point scale is a clinical scoring
system developed to predict the likelihood of thyroid storm in adult
patients with thyrotoxicosis.13 A score of >45 points indicates a
thyroid storm, a score between 25 and 44 points indicates concern
for an impending storm, and a score of <25 points is reassuring.13

The diagnostic criteria include dysfunction in thermoregulation
and symptoms common to the cardiovascular, hepatic, and central
nervous systems, including fever, tachycardia, nausea, vomiting,
and neurologic disturbances, in the setting of overt hyperthyroid
symptoms.18

The treatment of thyroid storm is critical to avoid high-output
cardiac failure and multiorgan failure and entails supportive care
and initiation of thionamide therapy to decrease thyroid hormone
synthesis by inhibiting thyroid peroxidase and blocking organ-
ification of iodine.19 Because of the risk of fetal esophageal or
choanal atresia and aplasia cutis with methimazole, PTU is used
early in pregnancy but has a higher risk of hepatotoxicity.15

Methimazole was chosen for our patient because she already had
transaminitis and was in the second trimester of pregnancy. Po-
tassium iodine (Lugol’s solution or SSKI) induces theWolff-Chaikoff
effect, a transient decrease in iodine organification and, therefore,
thyroid hormone release.19 It is imperative to administer thio-
namide at least an hour before potassium iodine is administered to
avoid the Jod-Basedow effect (increased thyroxine formation and
release).19,20 Beta blockade prevents negative adrenergic effects of
excess thyroid hormone. Excessive beta blockade should be avoided
in patients with significant cardiovascular dysfunction because this
can be associated with circulatory collapse.19 Although most beta
blockers provide similar benefits and minimally decrease the pe-
ripheral conversion of T4 to T3, propranolol has been the most
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widely studied in pregnant patients, can be given intravenously,
and has a short half-life.18 Lastly, glucocorticoid administration can
potentially decrease the peripheral conversion of T4 to T3, improve
cardiovascular symptoms, and potentially suppress the autoim-
mune process, if present.20 Adrenal dysfunction has been docu-
mented in the setting of thyroid storm and is also treated with
glucocorticoids.19

Fortunately, because our patient’s thyrotoxicosis was not auto-
immune in nature and resolved as the hCG levels decreased, she did
not require long-term therapy or specialized monitoring for her
infant.

Conclusion

This case highlights the importance of maintaining hyperemesis
in the differential for causes of hyperthyroidism of pregnancy,
particularly in younger patients who may present during early
pregnancy.4 Although transient thyrotoxicosis is well documented
in the setting of HG, our case illustrates a severe example pre-
senting with thyroid storm and highlights the importance of
determining the etiology to allow for appropriate treatment and
monitoring.
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