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Jaundice Caused by Hyperemesis Gravidarum
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CASE REPORT——

Background: Hyperemesis gravidarum is characterized by intractable vomiting and associated with weight loss exceeding 5%
of prepregnancy body weight, dehydration, and ketosis. Hyperemesis gravidarum occurs during the first trimester and typically
resolves by 16 to 20 weeks of gestation. Approximately half of all hospitalized females with hyperemesis gravidarum have a mild
elevation in liver enzymes; however, jaundice and hepatic synthetic dysfunction are uncommon.

Case Report: A 22-year-old gravida 1 para 0 in her ninth week with a singleton gestation was hospitalized with persistent nau-
sea, vomiting, weight loss of 11% of her prepregnancy body weight, dehydration, hypokalemia, and jaundice. Liver function tests
showed hyperbilirubinemia of 7.1 mg/dL and alanine aminotransferase levels high as 676 U/L. Other hepatobiliary diseases were
excluded. Thyroid function tests revealed thyrotoxicosis. Gestational thyrotoxicosis is often associated with hyperemesis gravi-
darum because of their shared pathophysiology of high human chorionic gonadotropin levels during the first trimester. After sup-
portive management including hydration, correction of electrolyte disturbance, vitamin supplementation, and antiemetic treat-
ment, the patient’s symptoms resolved. Liver and thyroid dysfunction returned to normal after resolution of vomiting. The patient
delivered a healthy child at 38 weeks’ gestation.

Conclusion: Elevation of aminotransferase and bilirubin levels may occur in patients with hyperemesis gravidarum. Although
jaundice and highly elevated liver enzymes have been reported, investigations to exclude preexisting and concurrent liver diseases

are required. Management of hyperemesis gravidarum is supportive, and outcomes are generally favorable.
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INTRODUCTION

Diagnosis and management of liver disease during preg-
nancy can be challenging for clinicians. Increased liver
enzyme levels are sometimes associated with benign dis-
ease and favorable outcomes, while some liver diseases can
cause serious hepatobiliary dysfunction and result in signif-
icant morbidity and mortality for both mother and fetus. The
types and presentations of liver disease during pregnancy
are varied and can be classified into liver diseases unique to
pregnancy and those unrelated to pregnancy. Liver diseases
unrelated to pregnancy can be further classified into preex-
isting diseases that might become active during pregnancy
(cirrhosis, portal hypertension, hepatitis B and C, autoim-
mune liver disease, Budd-Chiari syndrome, and Wilson dis-
ease) and diseases or conditions that occur concurrently
with pregnancy (viral hepatitis, biliary disease, liver trans-
plantation, and drug-induced hepatotoxicity).!

Pregnancy causes significant changes in liver physiologic
conditions; these effects can be exacerbated in women
with preexisting or concurrent liver disease. For example,
females with Budd-Chiari syndrome are at risk of developing
an exacerbation during pregnancy because of pregnancy-
induced hypercoagulability? and the pressure of the gravid
uterus on the inferior vena cava. Gallstones are common in
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pregnancy because of increased biliary secretion of choles-
terol, increased lithogenic bile formation, and decreased
gallbladder motility.®

Pregnancy-specific liver diseases exhibit a trimester-
specific occurrence, while nonrelated liver diseases and
conditions can develop at any stage of pregnancy. Hyper-
emesis gravidarum, a pregnancy-specific liver disease, is
severe nausea and vomiting and the most common cause
of abnormal liver function in early pregnancy.*® Elevations
in bilirubin and aminotransferases are typically mild to mod-
erate but can be severe. Hyperemesis gravidarum is often
accompanied by gestational transient thyrotoxicosis.”® The
evidence shows that 66% to 73% of females with severe
hyperemesis gravidarum have elevated thyroid hormone
levels.”® Both hyperemesis gravidarum and elevated thyroid
hormone levels are related to elevated serum human chori-
onic gonadotropin (hCG) hormone levels that rapidly rise
in the first trimester. The hCG hormone has weak thyroid-
stimulating activity because of considerable homology
between the beta-subunit of hCG and thyroid-stimulating
hormone (TSH).® In a report of 63 females with high hCG con-
centrations of >200,000 U/L, TSH was <0.2 mU/L in 67%
of specimens, and free thyroxine (FT,;) was >1.8 ng/dL in
32% of specimens. All females with an hCG >400,000 U/L
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had suppressed TSH.'® Very high hCG levels can be found
in females with multiple pregnancies (2 or more fetuses) and
hyperemesis gravidarum.

Hyperemesis gravidarum usually resolves by 16 to 20
weeks of gestation and generally requires only supportive
management.’? Outcomes are usually favorable for both
mother and offspring if the condition is managed properly.
However, abnormal liver biochemical tests that are more
marked and persistent than the usual liver dysfunction seen
in patients with hyperemesis gravidarum should raise sus-
picion of an alternative diagnosis such as viral, alcohol,
autoimmune, drug, toxin, or biliary pathology.

We report an unusual presentation of jaundice and highly
elevated transaminase levels in a patient with hyperemesis
gravidarum and gestational transient thyrotoxicosis.

CASE REPORT

A 22-year-old gravida 1 para 0 female at 9 weeks’ ges-
tation was hospitalized because of severe, protracted nau-
sea and vomiting associated with dehydration for the prior
1 week. She had jaundice for the same duration with no pru-
ritus. She was not able to eat or drink for 1 week before
admission. The patient had lost 11% (6.9 kg) of her prepreg-
nancy body weight. Her medical history was unremark-
able. She denied smoking, drinking alcohol, and taking any
medication, including herbal or over-the-counter medica-
tions. Her temperature was 36.3 °C, blood pressure was
105/73 mm Hg, and pulse rate was 117/min. She was jaun-
diced with anorexia and nausea but had no evidence of
hepatosplenomegaly or peripheral stigmata of chronic liver
disease. Total bilirubin was 7.1 mg/dL (reference range,
0.2-1.2 mg/dL), direct bilirubin was 5.4 mg/dL (reference
range, 0.0-0.5 mg/dL), alanine aminotransferase (ALT) was
676 U/L (reference range, 7-56 U/L), and aspartate amino-
transferase (AST) was 349 U/L (reference range, 5-34 U/L)
(Table 1). Alkaline phosphatase was within the normal range.
International normalized ratio of 1.24 was slightly elevated.
Hypokalemia (serum potassium level 3.35 mEqg/L [reference
range, 3.50-5.10 mEg/L]) was also found. Urinalysis revealed
a large amount of ketone. Serum amylase and serum lipase
were within the normal range. Serologies for viral hepatitis
A, B, C, E, cytomegalovirus, Epstein-Barr virus, herpes, and
HIV were negative. There was no evidence for autoimmune
hepatitis (negative antinuclear and anti-smooth muscle
antibodies).

Ultrasonography of the upper abdomen revealed normal
liver size with relatively accentuated brightness of the portal
vein radical walls (starry sky appearance) that was compat-
ible with acute hepatitis. The gallbladder was partially dis-
tended, and the presence of bile sludge was detected. No
evidence of common bile duct or intrahepatic duct dilata-
tion was seen. Sonographic appearance of the pancreas and
spleen was normal. Obstetric ultrasonography performed to
exclude molar pregnancy and multiple gestations demon-
strated a normal singleton pregnancy.

FT, was 4.51 ng/dL (reference range, 0.7-1.48 ng/dL),
free triiodothyronine (FT3) was 5.93 pg/mL (reference range,
1.88-3.18 pg/mL), and TSH was undetectable. The FT3/FT,4
ratio was 1.31 10~2pg/ng (a ratio <2.7 10~2pg/ng is sug-
gestive of gestational thyrotoxicosis instead of active Graves
disease).’® However, the patient had no signs or symptoms
of thyrotoxicosis. There was no family history of thyroid
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Figure. Serial monitoring by gestation week of (A) ala-
nine aminotransferase (ALT) and aspartate aminotransferase
(AST), (B) bilirubin, and (C) free thyroxine (T4). D1, admission
day 1; D4, admission day 4; wk, week.

disease. No thyroid gland enlargement or ophthalmopathy
was observed. TSH receptor antibody was negative. Hyper-
emesis gravidarum and gestational thyrotoxicosis were
diagnosed.

The patient’s condition improved after 3 days of fluid and
electrolyte replacement: intravenous (IV) normal saline with
potassium 40 mEg/L at a rate of 100 mL/hour, vitamin B6
100 mg orally twice daily, IV thiamine 100 mg daily for 3 days
(for prevention of Wernicke encephalopathy), IV dimenhydri-
nate 50 mg every 6 hours as needed, and metoclopramide
10 mg orally 3 times daily before meals.

Liver enzymes and serum bilirubin concentrations
decreased by day 4 of hospitalization (ALT 378 U/L,
AST 128 U/L, total bilirubin 1.9 mg/dL) (Table 1). Serial
monitoring of liver and thyroid function tests is shown in
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Table 1. Patient’s Liver and Thyroid Function Test Results by Week of Gestation

Week of Gestation

Reference 9, Admission 9, Admission
Variable Range Day 1 Day 4 10 11 12 16 24 28
Aspartate aminotransferase, U/L 5-34 349 128 62 66 26 21 19 22
Alanine aminotransferase, U/L 7-56 676 378 172 91 35 19 16 20
Aspartate aminotransferase/alanine <1 0.52 0.34 036 0.73 1.11 111 1.19 1.10
aminotransferase ratio
Alkaline phosphatase, U/L 40-150 117 88 79 66 56 53 93 93
Gamma-glutamyl transferase, U/L 9-36 208 135 106 108 61 28 27 27
Total bilirubin, mg/dL 0.2-1.2 7.1 1.9 0.8 1.2 06 04 05 04
Direct bilirubin, mg/dL 0.0-0.5 5.4 1.5 0.6 08 04 02 02 0.2
Albumin, g/L 35-50 43.2 27.9 32 292 333 324 327 315
Globulin, g/L 14-48 46.5 28.5 38 309 323 382 408 41.6
Cholesterol, mg/dL <200 132 95 185 167 168 199 280 284
Prothrombin time, s 10.5-13.5 14.5 - 11.8 - - - - 116
International normalized ratio 0.91-1.17 1.24 - 0.98 - - - - 097
Activated partial thromboplastin time, s 22-33 23.8 - 24.3 - - - - 248
Thrombin time, s 14.4-20.8 17 - - - - - - 153
Total thyroxine, pg/dL 4.87-11.72 225 - - - 142 142 128 -
(7.31-17.58)?

Free thyroxine, ng/dL 0.7-1.48 4.51 - 1.99 - - - - 09
Total triiodothyronine, ng/dL 64-152 (96-228)7 - - - - 12 12 121 -
Free triiodothyronine, pg/mL 1.88-3.18 5.93 - 4.01 - - - - 226
Thyroid-stimulating hormone, mU/L 0.35-4.94 <0.0038 - <0.0038 - 0.034 0.034 0.754 0.455

aThe reference ranges for total thyroxine and triiodothyronine levels for patients in the second and third trimester are 1.5-fold higher than in nonpregnant

females because of thyroxine-binding globulin excess.

Note: Thyroid function tests were analyzed using the Architect i2000 immunoassay analyzer (Abbott). The analytic sensitivity is 0.4 ng/dL for free
thyroxine, 1 pg/dL for total thyroxine, 1 pg/mL for free triiodothyronine, 0.25 ng/dL for total triiodothyronine, and 0.01 mU/L for thyroid-stimulating

hormone.

the Figure. She was discharged on day 4 of hospitalization.
Jaundice resolved at 10 weeks’ gestation.

Three weeks after hospital discharge, the patient remained
asymptomatic, and all liver blood tests were normal. Hyper-
emesis gravidarum disappeared at 14 weeks’ gestation.
The pregnancy continued uneventfully, and she delivered a
healthy child with a birth weight of 2,700 g at 38 weeks’
gestation.

DISCUSSION

During pregnancy, the liver biochemical profile remains
within the normal range for a nonpregnant state with a few
exceptions.’ Serum albumin normally decreases as a result
of hemodilution, and alkaline phosphatase increases in the
third trimester because of placental production and fetal
bone development. However, severe liver disease can occur
in up to 3% of pregnancies,'® and severe pregnancy-related
liver diseases can lead to fatal complications in both mother
and child."®17

Liver diseases unique to pregnancy include hypereme-
sis gravidarum, acute fatty liver of pregnancy, intrahepatic
cholestasis of pregnancy, and preeclampsia with liver
involvement (hemolysis, elevated liver enzymes, and low
platelets [HELLP] syndrome). The gestational age of the
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pregnancy can help in the differential diagnosis. The charac-
teristics of pregnancy-related liver diseases are summarized
in Table 2.7.181°

Hyperemesis gravidarum is a severe form of nausea and
vomiting during pregnancy that results in weight loss of more
than 5% of body weight, dehydration, ketonuria, and elec-
trolyte abnormalities. The prevalence of hyperemesis gravi-
darum is 0.3% to 3% of pregnancies.?®?' The pathogenesis
of hyperemesis gravidarum is unknown and likely multifac-
torial, with causes including hormonal changes, abnormal
gastrointestinal motility, Helicobacter pylori infection, and
genetic factors. Serum hCG levels in patients with hyper-
emesis gravidarum are higher than in other pregnant patients
with mild nausea and vomiting.8??> Symptoms of hypereme-
sis gravidarum are worse in patients with multiple preg-
nancies and hydatidiform moles, conditions associated with
high hCG levels. However, high hCG levels are not consis-
tently associated with the severity of nausea and vomiting.2?
The presence of specific hCG isoforms or hCG recep-
tor mutations may explain variations of symptoms among
patients with similar hCG levels.?4-26

Symptoms typically start at 5 to 6 weeks of gestation,
peak at 9 weeks, and usually resolve by 16 to 20 weeks.
Liver enzyme elevations have been reported in 50% to 60%
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Table 2. Characteristics of Pregnancy-Related Liver Diseases’ 1312
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Hyperemesis

Intrahepatic Cholestasis

Acute Fatty Liver of

Characteristic Gravidarum of Pregnancy Pregnancy HELLP Syndrome

Trimester First through 20 weeks Second/third Third Third/early postpartum

Incidence, % 0.3-3 0.3-5.6 0.01 0.2-0.6

Clinical features Vomiting, dehydration, Pruritus, jaundice Abdominal pain, vomiting, Abdominal pain,
weight loss, ketosis polydipsia/polyuria, vomiting,

Platelets

Hemolysis

Bilirubin, mg/dL
Aminotransferases
Alkaline phosphatase
Creatinine
Proteinuria

Liver imaging

Complications

Normal
No
<4
1to2 x ULN
Normal
Normal
No

Normal parenchyma
without biliary
obstruction

Usually resolves by 16-20
weeks without
complications

Normal
No
<5
1to5 x ULN
Increased
Normal
No

Normal parenchyma
without biliary
obstruction

Premature birth, fetal
distress, late
intrauterine death

ascites, encephalopathy,
hypoglycemia

Decreased
No
<10
5t0 10 x ULN
Increased
Increased
Normal or increased

Fatty infiltration, bright
liver

High maternal and
fetal/perinatal mortality

Delivery at 34 weeks

hypertension,
proteinuria, headache,
seizure, edema

Decreased
Increased
<5
110 100 x ULN
Increased
Normal
Normal or increased

Hepatic infarcts,
hematoma, rupture

High maternal and
fetal/perinatal
mortality

Controlled hypertension,
correction of
coagulopathy, and

Treatment Supportive management, Ursodeoxycholic acid
rehydration, 10-15 mg/kg and early
antiemetics, vitamins delivery at 37 weeks

Recurrence Very frequent Very frequent

delivery at 34 weeks;
corticoids to promote
fetal lung maturity

Rarely Frequent

Note: This table was modified from Garcia-Romero et al'® in accordance with the provisions of Creative Commons license CC BY-NC-ND 4.0.
HELLP, hemolysis, elevated liver enzymes, and low platelets; ULN, upper limit of normal.

of patients hospitalized with hyperemesis gravidarum." In
the patients with liver enzyme elevations, hyperemesis gravi-
darum occurred at the 14th week of gestation compared to
the 6th week in the normal liver enzyme group. Also, a high
degree of ketonuria and the presence of thyrotoxicosis were
found in the patients with liver enzyme elevations.®?” Serum
aminotransferases are typically mildly elevated to 2 times the
upper normal limit.?® Values are rarely more than 200 U/L
but may be as high as 1,000 U/L.2%-%2 ALT levels are usually
greater than AST levels.5?833 |iver enzyme levels decrease
quickly when the vomiting stops.3° Rarely, mild jaundice may
be seen, and bilirubin can increase to 4 mg/dL.?® Elevated
serum amylase levels may be seen, but production is from
the salivary glands instead of the pancreas.* Previously
reported cases of hyperemesis gravidarum with unusual liver
function are summarized in Table 3. In one case, a patient
experienced 3 episodes of jaundice related to hyperemesis
gravidarum in 3 consecutive pregnancies.?®

The pathophysiology of hepatocellular injury in hyper-
emesis gravidarum is not well understood and is probably
multifactorial, involving hypovolemia, malnutrition, star-
vation, lactic acidosis,?” and placental tumor necrosis
factor alpha.®® An association between jaundice in hyper-
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emesis gravidarum and the presence of biliary sludge
has been described®®® as occurred in our case. After
prolonged fasting, patients can develop bile sludge.® In
addition to dehydration, the formation of biliary sludge in
pregnancy is attributed to progesterone-induced gallblad-
der hypomotility®® and estrogen-induced changes in bile
composition that increase the lithogenicity.*°

No specific treatment is required for liver dysfunction
associated with hyperemesis gravidarum. The mainstay of
supportive management is IV rehydration and correction of
electrolyte abnormalities (hyponatremia, hypokalemia).! At
the initiation of rehydration, thiamine is essential for the
prevention of Wernicke encephalopathy. Treatment of nau-
sea and vomiting with first-line pharmacotherapy, vitamin
B6 or vitamin B6 plus doxylamine, is effective and safe.
Antiemetics such as metoclopramide, promethazine, and
ondansetron can be safely used in pregnancy. Dietary mod-
ifications should focus on eating small, frequent, low-fat
meals and avoiding trigger food items. Enteric nutrition via
nasogastric access or parenteral nutrition may be consid-
ered in cases of refractory hyperemesis gravidarum. In the
setting of hyperemesis gravidarum with gestational thyrotox-
icosis, antithyroid drugs are not administered because of the
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Table 3. Summary of Hyperemesis Gravidarum Cases With Aspartate Aminotransferase and/or Alanine Aminotransferase Levels > 10 Times the Upper Limit of Normal and/or

Total Bilirubin >5 mg/dL

Larrey et al,

Conchillo et al,

Vitoratos et al,

Matsubara et al,

Matsubara et al,

Whitfield et al,

Variable 1984%° 20023 200632 2012% 2012% 20193% Present case, 2022
Age, years 30 30 35 30 Not reported 25 22
Number of fetuses Twins Singleton Singleton Singleton Singleton Singleton Singleton
Gestation, weeks 5 14 14 10 12 13 9
Coexisting liver No No No Drug-induced No No No
disease/precipitating (folic acid)
factor
Peak aspartate 22 x upper limit of 705 567 732 240 197 349
aminotransferase, U/L normal
Peak alanine 1,674 1,056.4 1,433 518 727 676
aminotransferase, U/L
Peak total bilirubin, mg/dL 5.96 2.63 6.2 12.9 52 7.89 7.1
Ultrasound upper abdomen Normal Normal Normal Normal Biliary sludge in Biliary sludge in Liver with starry sky
the gallbladder the gallbladder appearance; biliary
sludge in the
gallbladder
Thyroid function Not reported Normal Thyrotoxicosis Not reported Not reported Not reported Thyrotoxicosis
Liver biopsy Cholestasis with Not performed  Not performed  Cholestasis with Not performed Not performed Not performed

Fetal/neonatal outcomes

scarce necrotic
hepatocytes in
the centrilobular
area

Good

Good

Good

small necrotic
areas within the
hepatic lobule

Good

Not reported

Not reported

Good

winiepineir) sisswaiadAH pue Ainfuj sejnjjaooiedsH



transient nature of the condition; thyroid function normalizes
without antithyroid drugs.*!

CONCLUSION

Hyperemesis gravidarum can cause mild bilirubinemia and
elevated liver enzyme levels. Although jaundice and highly
elevated liver enzymes have been reported, investigations
to exclude other diseases such as preexisting and concur-
rent liver diseases are required. Management of hypereme-
sis gravidarum is supportive, and outcomes are generally
favorable.

ACKNOWLEDGMENTS
The authors have no financial or proprietary interest in the
subject matter of this article.

REFERENCES

1.

Tran TT, Ahn J, Reau NS. ACG clinical guideline: liver disease
and pregnancy [published correction appears in Am J
Gastroenterol. 2016 Nov;111(11):1668]. Am J Gastroenterol.
2016;111(2):176-194. doi: 10.1038/ajg.2015.430

. Bukhari S, Fatima S, Barakat AF, Fogerty AE, Weinberg |,

Elgendy IY. Venous thromboembolism during pregnancy and
postpartum period. Eur J Intern Med. 2022;97:8-17.
doi: 10.1016/j.€jim.2021.12.013

. Lammert F, Gurusamy K, Ko CW, et al. Gallstones. Nat Rev Dis

Primers. 2016;2:16024. doi: 10.1038/nrdp.2016.24

. Harish K, Nitha R, Harikumar R, et al. Prospective evaluation of

abnormal liver function tests in pregnancy. Trop Gastroenterol.
2005;26(4):188-193.

. Wong HY, Tan JY, Lim CC. Abnormal liver function tests in the

symptomatic pregnant patient: the local experience in
Singapore. Ann Acad Med Singap. 2004;33(2):204-208.

. Allen AM, Kim WR, Larson JJ, et al. The epidemiology of liver

diseases unique to pregnancy in a US community: a
population-based study. Clin Gastroenterol Hepatol.
2016;14(2):287-294.e2. doi: 10.1016/j.cgh.2015.08.022

. Bouillon R, Naesens M, Van Assche FA, et al. Thyroid function in

patients with hyperemesis gravidarum. Am J Obstet Gynecol.
1982;143(8):922-926. doi: 10.1016/0002-9378(82)90475-6

. Goodwin TM, Montoro M, Mestman JH. Transient

hyperthyroidism and hyperemesis gravidarum: clinical aspects.
Am J Obstet Gynecol. 1992;167(3):648-652.
doi: 10.1016/50002-9378(11)91565-8

. Ballabio M, Poshychinda M, Ekins RP. Pregnancy-induced

changes in thyroid function: role of human chorionic
gonadotropin as putative regulator of maternal thyroid. J Clin
Endocrinol Metab. 1991;73(4):824-831.

doi: 10.1210/jcem-73-4-824

. Lockwood CM, Grenache DG, Gronowski AM. Serum human

chorionic gonadotropin concentrations greater than 400,000
U/L are invariably associated with suppressed serum
thyrotropin concentrations. Thyroid. 2009;19(8):863-868.

doi: 10.1089/thy.2009.0079

. Dypvik J, Pereira AL, Tanbo TG, Eskild A. Maternal human

chorionic gonadotrophin concentrations in very early
pregnancy and risk of hyperemesis gravidarum: a retrospective
cohort study of 4372 pregnancies after in vitro fertilization. Eur
J Obstet Gynecol Reprod Biol. 2018;221:12-16.

doi: 10.1016/j.ejogrb.2017.12.015

. Fejzo MS, Trovik J, Grooten 1J, et al. Nausea and vomiting of

pregnancy and hyperemesis gravidarum. Nat Rev Dis Primers.
2019;5(1):62. doi: 10.1038/541572-019-0110-3

Volume 22, Number 4, Winter 2022

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Pornchai, A

Yoshihara A, Noh JY, Mukasa K, et al. Serum human chorionic
gonadotropin levels and thyroid hormone levels in gestational
transient thyrotoxicosis: is the serum hCG level useful for
differentiating between active Graves’ disease and GTT? Endocr
J.2015;62(6):557-560. doi: 10.1507/endocrj.EJ14-0596

Larsson A, Palm M, Hansson LO, Axelsson O. Reference

values for clinical chemistry tests during normal pregnancy.
BJOG. 2008;115(7):874-881.

doi: 10.1111/j.1471-0528.2008.01709.x

Ch’'ng CL, Morgan M, Hainsworth |, Kingham JG. Prospective
study of liver dysfunction in pregnancy in Southwest Wales
[published correction appears in Gut. 2003 Feb;52(2):315.]. Gut.
2002;51(6):876-880. doi: 10.1136/gut.51.6.876

Pereira SP, O’'Donohue J, Wendon J, Williams R. Maternal and
perinatal outcome in severe pregnancy-related liver disease.
Hepatology. 1997;26(5):1258-1262.

doi: 10.1002/hep.510260525

Westbrook RH, Yeoman AD, Joshi D, et al. Outcomes of severe
pregnancy-related liver disease: refining the role of
transplantation. Am J Transplant. 2010;10(11):2520-2526.

doi: 10.1111/j.1600-6143.2010.03301.x

Lim E, Mouyis M, MacKillop L. Liver diseases in pregnancy. Clin
Med (Lond). 2021;21(5):e441-e445.

doi: 10.7861/clinmed.2021-0497

Garcia-Romero CS, Guzman C, Cervantes A, Cerb6n M. Liver
disease in pregnancy: medical aspects and their implications
for mother and child. Ann Hepatol. 2019;18(4):553-562.

doi: 10.1016/j.a0hep.2019.04.009

Kallén B. Hyperemesis during pregnancy and delivery
outcome: a registry study. Eur J Obstet Gynecol Reprod Biol.
1987;26(4):291-302. doi: 10.1016/0028-2243(87)90127-4
Matthews A, Haas DM, O’Mathuna DP, Dowswell T.
Interventions for nausea and vomiting in early pregnancy.
Cochrane Database Syst Rev. 2015;2015(9):CD007575.

doi: 10.1002/14651858.CD007575.pub4

Derbent AU, Yanik FF, Simavli S, et al. First trimester maternal
serum PAPP-A and free -HCG levels in hyperemesis
gravidarum. Prenat Diagn. 2011;31(5):450-453.

doi: 10.1002/pd.2715

Niemeijer MN, Grooten 1J, Vos N, et al. Diagnostic markers for
hyperemesis gravidarum: a systematic review and
metaanalysis. Am J Obstet Gynecol. 2014;211(2):150.e1-150.e15.
doi: 10.1016/j.2j0g.2014.02.012

Kimura M, Amino N, Tamaki H, et al. Gestational thyrotoxicosis
and hyperemesis gravidarum: possible role of hCG with higher
stimulating activity. Clin Endocrinol (Oxf). 1993;38(4):345-350.
doi: 10.1111/j.1365-2265.1993.tb00512.x

Jordan V, Grebe SK, Cooke RR, et al. Acidic isoforms of
chorionic gonadotrophin in European and Samoan women are
associated with hyperemesis gravidarum and may be
thyrotrophic. Clin Endocrinol (Oxf). 1999;50(5):619-627.

doi: 10.1046/j.1365-2265.1999.00702.x

Yamazaki K, Sato K, Shizume K, et al. Potent thyrotropic activity
of human chorionic gonadotropin variants in terms of 125l
incorporation and de novo synthesized thyroid hormone
release in human thyroid follicles. J Clin Endocrinol Metab.
1995;80(2):473-479. doi: 10.1210/jcem.80.2.7852507

Morali GA, Braverman DZ. Abnormal liver enzymes and
ketonuria in hyperemesis gravidarum. A retrospective review
of 80 patients. J Clin Gastroenterol. 1990;12(3):303-305.

doi: 10.1097/00004836-199006000-00014

Gaba N, Gaba S. Study of liver dysfunction in hyperemesis
gravidarum. Cureus. 2020;12(6):e8709.

doi: 10.7759/cureus.8709

377



Hepatocellular Injury and Hyperemesis Gravidarum

29

30.

. Larrey D, Rueff B, Feldmann G, Degott C, Danan G, Benhamou

JP. Recurrent jaundice caused by recurrent hyperemesis
gravidarum. Gut. 1984;25(12):1414-1415.

doi: 10.1136/gut.25.12.1414

Conchillo JM, Pijnenborg JM, Peeters P, Stockbriigger RW,
Fevery J, Koek GH. Liver enzyme elevation induced by
hyperemesis gravidarum: aetiology, diagnosis and treatment.
Neth J Med. 2002;60(9):374-378.

36.

37.

gravidarum in the first trimester of pregnancy. Fertil Steril.
2003;79(3):498-502. doi: 10.1016/s0015-0282(02)04699-x
Whitfield AM, Tran Nguyen AVB, Sheikh K. Jaundice and
pregnancy. Med J Aust. 2019;210(6):255-257.e1.

doi: 10.5694/mja2.50057

Matsubara S, Kuwata T, Kamozawa C, Sakamoto Y, Suzuki M,
Tamada K. Connection between hyperemesis gravidarum,
jaundice or liver dysfunction, and biliary sludge. J Obstet

31. Matsubara S, Imai K, Murayama K, Higashizawa T. Severe liver Gynaecol Res. 2012;38(2):446-448.
dysfunction during nausea and vomiting of pregnancy: folic doi: 10.1111/j.1447-0756.2011.01726.x
acid supplement as a suggested culprit. J Obstet Gynaecol. 38. BolondiL, Gaiani S, Testa S, Labo G. Gall bladder sludge
2012;32(7):701-702. doi: 10.3109/01443615.2012.698332 formation during prolonged fasting after gastrointestinal tract
32. Vitoratos N, Botsis D, Detsis G, Creatsas G. Severe liver injury surgery. Gut. 1985;26(7):734-738. doi: 10.1136/gut.26.7.734
due to hyperemesis gravidarum. J Obstet Gynaecol. 39. Hould FS, Fried GM, Fazekas AG, Tremblay S, Mersereau WA.
2006;26(2):172-173. doi: 10.1080/01443610500459945 Progesterone receptors regulate gallbladder motility. J Surg
33. Chraibi Z, Ouldamer L, Body G, Bacq Y. Hyperemesis Res. 1988;45(6):505-512. doi: 10.1016/0022-4804(88)90137-0
gravidarum: étude de cohorte rétrospective francaise (109 40. Kern F Jr, Everson GT, DeMark B, et al. Biliary lipids, bile acids,
patientes) [Hyperemesis gravidarum: a ten-year French and gallbladder function in the human female. Effects of
retrospective study of 109 patients]. Presse Med. pregnancy and the ovulatory cycle. J Clin Invest.
2015;44(1):e13-e22. doi: 10.1016/j.Ipm.2014.04.028 1981;68(5):1229-1242. doi: 10.1172/JC1110369
34. Robertson C, Millar H. Hyperamylasemia in bulimia nervosa 41. Alexander EK, Pearce EN, Brent GA, et al. 2017 Guidelines of the
and hyperemesis gravidarum. Int J Eat Disord. American Thyroid Association for the diagnosis and
1999;26(2):223-227. doi: 10.1002/(sici)1098- management of thyroid disease during pregnancy and the
108x(199909)26:2 <223::aid-eat13>3.0.co;2-q postpartum [published correction appears in Thyroid. 2017
35. Kaplan PB, Giicer F, Sayin NC, Yiiksel M, Yiice MA, Yardim T. Sep;27(9):1212]. Thyroid. 2017;27(3):315-389.
Maternal serum cytokine levels in women with hyperemesis doi: 10.1089/thy.2016.0457
This article meets the Accreditation Council for Graduate Medical Education and the American Board of Medical
Specialties Maintenance of Certification competencies for Patient Care and Medical Knowledge.
©2022 by the author(s); licensee Ochsner Journal, Ochsner Clinic Foundation, New Orleans, LA. This article is an open
—@ access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
av (creativecommons.org/licenses/by/4.0/legalcode) that permits unrestricted use, distribution, and reproduction in
any medium, provided the original author(s) and source are credited.
378 Ochsner Journal



