Practice | Cases @B

Polycythemia vera and noncirrhotic portal
hypertension diagnosed during pregnancy

Cairina Frank MSc MD, Noor Amily MD, Erin Kelly MSc MD, Miriam Kimpton MSc MD,

Pierre Villeneuve PhD MD, Paloma O’Meara MD

B Cite as: CMAJ 2024 May 21;196:E657-60. doi: 10.1503/cmaj.231170

A 35-year-old woman (gravida 2, para 0, miscarriage 1) at
30 weeks and 1 day gestation via in vitro fertilization was seen in
consultation in our obstetric medicine clinic for liver cirrhosis
and splenomegaly without ascites. These were found incident-
ally on abdominal ultrasonography arranged to investigate pel-
vic pain. The patient was a nonsmoker with a history of polycys-
tic ovarian syndrome and diet-controlled gestational diabetes.
She was taking acetylsalicylic acid (ASA), calcium, vitamin D, and
a prenatal vitamin. Physical examination revealed a palpable
spleen, mild palmar erythema, and symmetric pitting edema of
the lower extremities without signs of heart failure. We initiated a
cirrhosis workup (Table 1) including repeat abdominal ultraso-
nography with Doppler, which revealed possible portal vein
occlusion as well as a 2.2-cm liver lesion. The differential diagno-
sis of this lesion included hepatocellular carcinoma and estrogen-
sensitive adenoma. Further imaging with abdominal magnetic
resonance imaging (MRI) showed a 5.8- by 7.0-cm liver mass
(Figure 1), mild ascites, nonvisualization of the main portal vein
suggesting chronic thrombosis, extensive portosystemic varices,
and severe splenomegaly with normal liver architecture. No find-
ings to suggest liver fibrosis were present. The radiologist was
unable to further characterize the mass given that contrast was not
used in the study. The discrepant liver-lesion size between
imaging procedures was considered to be due to intermodality
variability, without concern for rapid growth. A multidisciplinary
team was assembled to investigate and manage each issue.

After discussion and review of the above investigations, particu-
larly the MRI showing normal liver architecture, the working diag-
nosis shifted from cirrhosis to noncirrhotic portal hypertension
with portal vein thrombus suspected as the underlying etiology.
We began a thrombophilia workup, which included investigations
for myeloproliferative neoplasms (Table 1) to explain the presence
of an atypically located thrombus in a young woman. Given our
high suspicion of esophageal varices, we initiated propranolol for
variceal bleed prophylaxis. Esophagogastroduodenoscopy was
deferred as our patient had no symptoms suggestive of an active
gastrointestinal bleed, and it was considered to be not immedi-
ately relevant for her management. We started low-molecular-
weight heparin (LMWH) at a prophylactic dose for the patient’s

Key points

e Persistent polycythemia, even if mild, should prompt
investigations for secondary causes and, if none are found,
referral to hematology and JAK2 mutation testing for
polycythemia vera.

e Pregnancy-specific hemoglobin and hematocrit normal ranges
are lower than normal because of physiologic hemodilution.

e Targeted treatment of polycythemia vera during pregnancy can
prevent both fetal and maternal complications.

e Thrombosis is a common complication of polycythemia vera;
treatment during pregnancy is individualized based on acuity
of thrombus and the patient’s thrombotic and bleeding risks.

portal vein thrombosis. We chose prophylactic rather than thera-
peutic dosing owing to uncertainty around the timing of develop-
ment of the portal vein thrombosis, the presence of varices, and
the expected hemostatic challenges around delivery. Finally, we
arranged serial imaging to monitor the hepatic lesion, rather than
proceeding immediately to biopsy (Figure 2). Given incomplete
characterization without contrast, the differential was broad and
included benign etiologies. Further, as the mass remained stable
on repeat imaging, nonurgent biopsy was recommended. A multi-
disciplinary meeting was held with maternal-fetal medicine,
obstetric medicine, and anesthesia to plan for safe delivery consid-
ering the patient’s anticoagulation, risks of variceal bleeding, and
potential trauma to a liver lesion of unclear etiology. Plans were
made for delivery at 37 weeks’ gestation via cesarean delivery.

At 34 weeks and 2 days’ gestation, the patient was admitted for
reduced fetal movement. She was found to have elevated blood
pressure (130-150/80-95 mm Hg), and rising liver enzyme and cre-
atinine levels (Table 2), consistent with preeclampsia. She under-
went an uncomplicated cesarean delivery the following day, deliv-
ering a newborn girl (Apgar score 9, 9). On postpartum day 2, the
patient developed delayed postpartum hemorrhage requiring
Bakri balloon insertion, 1 dose of fibrinogen, and 2 units of packed
red blood cells for mild disseminated intravascular coagulation.
Five days after delivery, testing for the JAK2 V617F mutation
returned positive, highly suspicious for polycythemia vera.
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Table 1: Investigations for workup of cirrhosis and chronic

portal vein thrombus in a 35-year-old pregnant woman

Reference

Workup Result range

Cirrhosis

Hepatitis B core total Nonreactive Nonreactive

antibody

Hepatitis B surface antibody 1151U/L >101U/L

Hepatitis B surface antigen Nonreactive Nonreactive

Hepatitis C antibody Nonreactive Nonreactive

Anti-liver-kidney microsome Negative Negative

antibody

Antinuclear antibody Negative Negative

Anti-smooth muscle Negative Negative

antibody

Antimitochondrial antibody Negative Negative

Anti-tissue transglutaminase <2CU <20CU

antibody

Ferritin 24 ug/L 13-240 pg/L

Ceruloplasmin 213 mg/L 160-450 mg/L

a,-Antitrypsin 1.08 g/L 0.90-2.0 g/L
(19.8 pmol/L) (16.5-36.7

umol/L)
Chronic thrombus

Lupus anticoagulant Absent Absent

Anticardiolipin IgG/IgM 4/4CU <20CU

Anti-B, glycoprotein IgG/IgM <6.4/2.9 CU <20CU

Flow cytometry paroxysmal Negative Negative

nocturnal hemoglobinopathy

JAK2 V61TF mutation Present Absent

Note: IgG =immunoglobulin G, IgM = immunoglobulin M. Bold indicates an
abnormal finding.

On retrospective chart review, we noted mild polycythemia
dating back 2 years. A postpartum bone marrow biopsy con-
firmed the diagnosis of polycythemia vera. Postpartum, liver MRI
with gadolinium confirmed the presence of a portal vein throm-
bosis and redemonstrated a stable lesion within the right hepatic
lobe, later revealed to be focal nodular hyperplasia after tissue
biopsy. The patient was discharged home 7 days postpartum on
therapeutic LMWH owing to her ongoing risk of thrombosis from
polycythemia vera, in her postoperative and postpartum state.
She has ongoing follow-up with the hematology service for
phlebotomy and cytoreduction.

Discussion

Erythrocytosis, or polycythemia, refers to an elevated erythrocyte
count that exceeds the sex-specific normal range.? Secondary
causes of polycythemia include hypoxemia (commonly from smok-
ing, lung disease, or sleep apnea), erythropoietin (EPO)-secreting
tumours, and drugs including exogenous testosterone or EPO. Pri-

Figure 1: Magnetic resonance imaging of the abdomen of a 35-year-old
pregnant woman with polycythemia vera and noncirrhotic portal hyper-
tension showing a solid oval mass in the inferior right lobe of the liver
(segment 6), splenomegaly, and ascites.

mary polycythemia due to polycythemia vera, a type of myelopro-
liferative neoplasm, is uncommon, with an overall prevalence of
22 per 100000,* a male predominance, and an average age at
onset of 60 years.* The incidence in women younger than 40 years
is low at 0.3 per 100000.%3 Patients with polycythemia vera may be
asymptomatic or may report pruritis, erythromelalgia, headaches,
dizziness, or a history of thrombosis (including splanchnic vein
thrombosis). Polycythemia should be investigated, even when
mild, as it may be the only clue to the diagnosis of polycythemia
vera. When a secondary cause is not evident or there is clinical sus-
picion for polycythemia vera, referral to a hematologist and testing
for JAK2 V61TF exon 14 and, if negative, the JAK2 exon 12 mutation,
is recommended.?® As many as 95%-97% of patients with polycy-
themia vera test positive for the JAK2 V617F mutation, and a further
2% harbour an exon 12 mutation.®

Early recognition and treatment of polycythemia vera in preg-
nancy can prevent both fetal and maternal complications.* As
our case illustrates, polycythemia and polycythemia vera may go
unrecognized when the hemoglobin only marginally exceeds the
upper limit of the reference range. Given that hemoglobin and
hematocrit levels drop with the physiologic hemodilution of
pregnancy, appropriate interpretation requires awareness of
trimester-specific values. Other challenges to the diagnosis
include the nonspecific symptoms, the rarity of this condition in
females of childbearing age, and the fluctuating hemoglobin levels
in menstruating patients, especially if they have menorrhagia or,
in our patient’s case, substantial bleeding during her miscarriage
(Table 2, hemoglobin level in July 2020). Specific polycythemia
vera therapy during pregnancy includes low-dose ASA, phleb-
otomy to lower hematocrit (the hematocrit target is lower in
pregnancy), and cytoreduction therapy as needed, usually with
interferon since other therapies are contraindicated in preg-
nancy.®> A small study involving women with polycythemia vera
showed significantly improved live birth rates among women
who received polycythemia vera-specific therapy, including ASA
or interferon, compared with those who did not.? In addition to
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Chronic thrombus of main
portal vein with extensive
varices. Severe splenomegaly
and mild ascites. No cirrhotic
morphology. Solitary 7-cm
liver mass

Abdominal MRI
without contrast at
30 wk + 3 d gestation

Cirrhosis with splenomegaly;
portal vein not visible and
2.2-cm lesion in right lobe

Abdominal
ultrasonography at
30 wk + 3 d gestation

Stable hepatic lesion
measuring 6.6 x 5.8 cm

Stable lesion measuring

7 x 5.3 cm. Evidence of chronic
portal vein thrombus. Multiple
upper abdominal varices.

Mild decrease in splenomegaly

Abdominal
ultrasonography
at 34 wk + 0 d gestation

Abdominal MRI with
contrast postpartum

Figure 2: Summary and key findings from abdominal imaging. Note: MRl = magnetic resonance imaging.

Table 2: Comparison of investigations before and during pregnancy with normal-range values

Prepregnancy First trimester Second trimester Third trimester Admission

June  July August April Reference Patient Normal Patient Normal Patient Normal Patient
Test 2020 2020 2020 2021 range value* range valuet range valuef range value§
White blood 7.0 5.0 4.1 39 3.5-10.5 6.9 B 1=186 6.5 5.6-14.8 6.3 5.6-16.9 19.3
cell count,
x 10%/L
Hemoglobin, 154 149 152 153 110-147 149 116-139 146 97-148 140 95-150 144
g/L
Hematocrit, 0.47 0.442 0.46 0.47 0.35-0.44 0.450 0.31-0.41 0.44 0.30-0.39 0.428 0.28-0.40 0.430
L/L
Platelet 158 116 159 150 130-380 140 174-391 145 155-409 164 146-429 333
count, x 10°%/L
Creatinine, 59 - - - 49-84 - 35-62 55 35-71 58 35-80 95
umol/L
AST, U/L = = = = 9-25 = 3-23 27 3-33 29 4-32 64
(nkat/L) (0.15-0.41) (0.05-0.38)  (0.45)  (0.05-0.55)  (0.48)  (0.06-0.53) (1.06)
ALT, U/L - 33 - - 6-30 - 3-30 19 2-33 21 2-25 51
(nkat/L) (0.55) (0.1-0.5) (0.05-0.5)  (0.31)  (0.03-0.55)  (0.35)  (0.03-0.41) (0.85)
ALP, U/L - 105 - - 46-118 - 17-88 - 25-126 130 38-229 201
(nkat/L) (1.75) (0.76-1.96) (0.28-1.4) (0.41-2.1)  (2.1) (0.6-3.8) (3.35)
Bilirubin, - 33 - - <11 - 1.7-6.8 - 1.7- 26 1.7-18.8 37
umol/L 13.7
Albumin, g/L - - - - 36-47 - 41-53 - 31-51 29 26-45 27
INR - 1.7 - - 0.9-1.2 - - - - 1.4 - 1.4
Urine - - - - - - - - - - - 17
protein-
creatinine
ratio

Note: ALP = alkaline phosphatase, ALT = alanine aminotransferase, AST = aspartate aminotransferase, INR = international normalized ratio. Normal ranges taken from

https://www.perinatology.com.! Bold indicates an abnormal finding.
*10wk+3 d.
25wk +2d.
30wk +2d.
§34wk+2d.

an increased risk of thrombosis, women with polycythemia vera
have been found to have a higher risk for miscarriages, hyperten-
sive disorders of pregnancy, preterm birth, intrauterine growth
restriction, and placental insufficiency and bleeding.®>7
Thromboembolic events are the major complication of poly-
cythemia vera, with a reported incidence rate of 1.7% venous

thromboses per patient per year. These can occur as deep vein
thromboses of extremities, as pulmonary emboli, or in atypical
sites such as splanchnic or cerebral veins.® Pregnant people are
at higher risk for thrombosis, and this risk is further increased
among those who also have an underlying myeloproliferative
disorder such as polycythemia vera.* Clinical manifestations of
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portal vein thromboses are nonspecific and include abdominal
pain, nausea and vomiting, and decreased appetite, making
diagnosis challenging. Patients with risk factors for portal vein
thrombosis include those with a known diagnosis of cirrhosis,
malignancy, intra-abdominal infection, inherited thrombo-
philia, myeloproliferative neoplasm, antiphospholipid antibody
syndrome, inflammatory bowel disease, and autoimmune dis-
ease.>!® The diagnosis of portal vein thrombosis often relies on
several imaging modalities such as Doppler ultrasonography,
computed tomography (CT), or MRI. However, radiation expos-
ure to the fetus from abdominal CT is concerning, and MRI with
gadolinium is contraindicated in pregnancy. Anticoagulation is
recommended for the management of symptomatic, acute por-
tal vein thrombosis in patients without active bleeding. In
chronic portal vein thrombosis, the choice to treat with anti-
coagulation therapy is individualized, based on the balance of
estimated thrombotic and bleeding risk.** Both LMWH and
unfractionated heparin are safe in pregnancy, although LMWH
is preferred because of the need for fewer daily injections,
lower risk of osteoporosis, and lower risk of heparin-induced
thrombocytopenia. When therapeutic-dose LMWH is given in
the antepartum period, scheduled delivery can occur with dis-
continuation of the anticoagulation 24 hours prior. With pro-
phylactic dosing, planned delivery is not necessary and
patients may safely proceed to delivery (including placement of
an epidural catheter) 12 hours after the last dose.?

Our patient had evidence of portal hypertension as a com-
plication of the portal vein thrombosis, with the ascites, spleno-
megaly, and varices seen on imaging. The major complication
of portal hypertension in pregnancy is variceal bleeding, occur-
ring in as many as 25% of patients with noncirrhotic portal
hypertension in a small prospective study of 108 cases.” The
risk of worsening portal hypertension is increased during preg-
nancy owing to the physiologic increase in plasma volume. In
females with known portal hypertension, surveillance endos-
copy can be considered before conception, or during the sec-
ond trimester of pregnancy. This allows planning for appropri-
ate management, including initiation of B-blockers such as
propranolol or nadolol, and endoscopic variceal ligation.?
Acute variceal bleeding is managed similarly as outside of preg-
nancy with hemodynamic stabilization, intravenous octreotide,
and endoscopy.

Our young patient in her third trimester, who presented
with mild polycythemia and unexplained portal hypertension,
was ultimately diagnosed with polycythemia vera. Her workup,
diagnosis, treatment, and successful delivery of a healthy new-
born underscore the importance of effective multidisciplinary
collaboration in the management of complex cases.

References

1. perinatology.com [home page]. West Covina (CA): Focus information technol-
ogy. Available: https://www.perinatology.com/Reference/Reference%20
Ranges/Reference%20for%20Serum.htm (accessed 2023 Sept. 25).

2. Mithoowani S, Laureano M, Crowther MA, et al. Investigation and management
of erythrocytosis. CMAJ 2020;192:E913-8.

10.

11.

12.

13.

Wille K, Bernhardt J, Sadjadian P, et al. The management, outcome, and post-
partum disease course of 41 pregnancies in 20 women with polycythemia vera.
Eur J Haematol 2021;107:122-8.

Deruelle P, Bouhassoun J, Trillot N, et al. Polycythemia vera and pregnancy: dif-
ficulties for diagnosis and treatment [article in French]. Gynécol Obstét Fertil
2005;33:331-7.

Edahiro Y. Treatment options and pregnancy management for patients with PV
and ET. Int J Hematol 2022;115:659-71.

Scott LM, Beer PA, Bench AJ, et al. Prevalance of JAK2 V617F and exon 12
mutations in polycythemia vera. Br J Haematol 2007;139:511-2.

Keepanasseril A, Gupta A, Ramesh D, et al. Maternal-fetal outcome in pregnan-
cies complicated with non-cirrhotic portal hypertension: experience from a
Tertiary Centre in South India. Hepatol Int 2020;14:842-9.

Griesshammer M, Kiladjian J-J, Besses C. Thromboembolic events in polycy-
themia vera. Ann Hematol 2019;98:1071-82.

Gioia S, Nardelli S, Ridola L, et al. Causes and management of non-cirrhotic
portal hypertension. Curr Gastroenterol Rep 2020;22:56.

Valeriani E, Riva N, Di Nisio M, et al. Splanchnic vein thrombosis: current per-
spectives. Vasc Health Risk Manag 2019;15:449-61.

Di Nisio M, Valeriani E, Riva N, et al. Anticoagulant therapy for splanchnic vein
thrombosis: ISTH SSC Subcommittee Control of Anticoagulation. J Thromb
Haemost 2020;18:1562-8.

Bates SM, Rajasekhar A, Middeldorp S, et al. American Society of Hematology
2018 guidelines for management of venous thromboembolism: venous throm-
boembolism in the context of pregnancy. Blood Adv 2018;2:3317-59.

Aggarwal N, Negi N, Aggarwal A, et al. Pregnancy with portal hypertension.
J Clin Exp Hepatol 2014;4:163-71.

Competing interests: None declared.
This article has been peer reviewed.
The authors have obtained patient consent.

Affiliations: Departments of Medicine (Frank, Kelly, Kimpton,
Villeneuve, O’Meara) and Obstetrics and Gynecology (Amily), Univer-
sity of Ottawa, Ottawa, Ont.

Contributors: Cairina Frank and Paloma O’Meara were the primary
authors and were responsible for the acquisition of the data and initial
drafting. Noor Amily, Erin Kelly, Miriam Kimpton, and Pierre Villeneuve
provided substantial contributions to the design of the work within
their respective fields. They assisted with interpretation of data and
clinical findings, and assisted with writing the manuscript by contribut-
ing opinions and framework around each of the topics, including
obstetrics, gastroenterology, thrombosis, and hematology. All of the
authors reviewed the article, gave final approval of the version to be
published and agreed to be accountable for all aspects of the work.

Content licence: This is an Open Access article distributed in accord-
ance with the terms of the Creative Commons Attribution (CC BY-NC-ND
4.0) licence, which permits use, distribution and reproduction in any
medium, provided that the original publication is properly cited, the
use is noncommercial (i.e., research or educational use), and no modifi-
cations or adaptations are made. See: https://creativecommons.org/
licenses/by-nc-nd/4.0/

Correspondence to: Cairina Frank, cfrank@toh.ca

The section Cases presents brief case reports that convey clear,
practical lessons. Preference is given to common presentations of
important rare conditions, and important unusual presentations of
common problems. Articles start with a case presentation (500
words maximum), and a discussion of the underlying condition
follows (1000 words maximum). Visual elements (e.g., tables of the
differential diagnosis, clinical features or diagnostic approach) are
encouraged. Consent from patients for publication of their story is a
necessity. See information for authors at www.cmaj.ca.

E660

CMAJ | May 21,2024 | Volume 196 | Issue 19



