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 ABSTRACT 
BACKGROUND: Secondary Polycythemia Vera due to Eisenmenger Syndrome remains a 

big challenge, and the reported cases regarding this condition are still scanty. 

CASE: This was a case of a 22-year-old girl who, since childhood, had complaints of fatigue 

most of the time and thus showed more intolerance to heavy physical work. She had a 

history of a congenital heart defect, with lip and finger cyanosis that increased upon 

fatigue, and she had undergone Bi-directional Cavo-pulmonary Shunt. Physical 

examination showed cyanosis with clubbing of fingers with low oxygen saturation. Further 

diagnosis testing revealed this was a case of Eisenmenger Syndrome due to congenital 

heart abnormalities, with Polycythemia Vera: Secondary to the diagnosis. The patient also 

had a hemoglobin level of 21.1g/dL and a hematocrit level of 64.2%. Based on the diagnosis, 

treatment was given in the form of hydration therapy along with medications. 

Additionally, phlebotomy was performed. Because the patient improved clinically from 

the applied treatment, the patient was discharged after 5 days. 

CONCLUSION: Early diagnosis, a multidisciplinary approach, and proper interventions 

are important in the management of Eisenmenger Syndrome and associated Polycythemia 

Vera to avoid complications and hence improve outcomes. 
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INTRODUCTION 

Polycythemia Vera originates from a somatic mutation in the JAK2 gene, leading to 

a myeloproliferative neoplasm marked by erythrocytosis—an excessive increase in 

red blood cells. This condition often coexists with leukocytosis, thrombocytosis, and 

splenomegaly and is accompanied by symptoms like itching, constitutional signs 

such as fever, weight loss, fatigue, circulatory issues, and a heightened risk of 

thrombosis.1 Most complications in Polycythemia Vera are vascular and stem from 

increased blood viscosity, which can contribute to cardiovascular risks like heart 

attack or stroke.2 The World Health Organization (WHO) establishes the diagnosis of 

Polycythemia Vera through specific major and minor criteria, provided that 

secondary causes are excluded first.3 One secondary cause is Eisenmenger Syndrome, 

which develops from congenital heart defects and results in increased pulmonary 

pressure and abnormal blood flow, ultimately causing chronic hypoxemia. In 

response to prolonged hypoxemia, secondary Polycythemia Vera may occur, 
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featuring elevated hemoglobin, red blood cell, and hematocrit levels as the body 

adapts by increasing the oxygen-carrying capacity of red blood cells to oxygen-

deprived peripheral tissues. This compensatory increase in erythrocytes aims to 

supply sufficient oxygen to tissues affected by hypoxemia-related circulatory issues, 

such as those present in Eisenmenger Syndrome.4 However, while this response 

initially supports oxygen delivery, it may later increase blood viscosity, amplifying 

thrombosis risks and circulatory issues that worsen patient outcomes.2 A 

comprehensive understanding of secondary Polycythemia Vera’s pathophysiology is 

vital for effectively managing patients with Eisenmenger Syndrome and related 

congenital heart diseases. 

 

Secondary Polycythemia Vera often develops in cases of Eisenmenger Syndrome. 

When the body encounters hypoxia, it compensates by producing more red blood 

cells, leading to secondary Polycythemia Vera. This condition can significantly 

impact the circulatory system, potentially causing severe complications such as 

thrombosis, bleeding, arrhythmias, and heart failure, which can further deteriorate 

the patient’s health.4 Effective management of secondary Polycythemia Vera in 

patients with Eisenmenger Syndrome requires a team-based approach, involving 

cardiology, hematology, and pulmonology experts.4,5 From an epidemiological 

perspective, Polycythemia Vera occurs in about 22 people per 100,000. It has a higher 

incidence in Eastern Europe compared to Asia but is recognized globally. The male-

to-female ratio for Polycythemia Vera is roughly 2:1, a trend seen across various races 

and ethnicities. The condition is most commonly found in those in their 60s, with a 

lower prevalence among younger individuals, especially those under 40.6 However, 

in the context of cyanotic congenital heart disease, including Eisenmenger Syndrome, 

secondary Polycythemia Vera is more common in younger individuals, including 

children and young adults.7 Despite its prevalence, secondary Polycythemia Vera 

related to Eisenmenger Syndrome is particularly challenging to diagnose and 

manage due to the lack of consensus on optimal treatment approaches. Management 

strategies such as medical therapy to lower hematocrit, phlebotomy, and managing 

associated heart and lung issues typically need to be customized based on the 

patient’s unique clinical situation.6 In this case report, we present a patient with both 

Polycythemia Vera and Eisenmenger Syndrome, aiming to provide insights that may 

help in managing secondary Polycythemia Vera, particularly for patients with 

Eisenmenger Syndrome. 

 

CASE PRESENTATION 

A 22-year-old female presented to our hospital with complaints of easy fatigue. This 

complaint was particularly felt during heavy activities and improved with rest. The 

patient had experienced this symptom since childhood. She denied having blurred 

vision, dizziness, or headaches. The patient is able to carry out daily activities 

independently. She was referred to our hospital due to laboratory results showing 

elevated hemoglobin and hematocrit levels for further examination and 

management. Regarding her medical history, the patient was diagnosed with 

congenital heart disease (a heart murmur) since birth, characterized by cyanosis of 

her lips and fingertips. The patient reported that her fingertips became more blue 

when she was fatigued. Since childhood, the patient frequently experienced 

prolonged coughs and colds, which developed into pneumonia requiring treatment. 

The patient then sought medical attention because of her cyanosis. Following 

examination, the patient was diagnosed with dextrocardia and a ventricular septal 

defect (VSD), and surgery was recommended. The patient then underwent a Bi-

directional Cavo-pulmonary Shunt procedure, and her cyanosis improved. At that 

time, the patient was advised to undergo further surgery, as the doctor believed the 
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condition had not fully improved, but the family declined because the previous 

surgery had taken a long time.  

 

 
Figure 1. Clinical examination of digital regions in upper and lower limbs. (A). Positive 

clubbing observed in the fingers. (B). Cyanosis with accompanying clubbing in the hand digits. 

(C). Cyanosis with accompanying clubbing in the foot digits. 

 

On physical examination, the patient showed cyanosis on the lips, a pansystolic 

murmur, cyanosis at the fingertips and toes, and clubbing fingers (Figure 1). Oxygen 

saturation in the extremities was 84% on the right hand, 83% on the left hand, 89% 

on the right foot, and 87% on the left foot. Chest X-ray examination revealed 

cardiomegaly (LAE and RVH) with associated increased vascular markings, likely 

due to a left-to-right shunt. Additionally, we also found widening of the 

mediastinum, which may be caused by an ascending aortic aneurysm. 

Echocardiography revealed dextrocardia with mesoposition, situs inversus, PA-VSD 

muscular inlet balanced shunt, a patent central shunt, and a McGoon ratio of 1.5 with 

a half-size of 14 mm. Blood tests showed Hb 21.1 g/dL and Hct 64.2%. Bone marrow 

aspiration revealed hypercellularity, increased erythropoiesis, and negative iron 

stores, with the conclusion of secondary polycythemia vera with iron depletion 

(Figure 2). 

 

The patient was then diagnosed with Eisenmenger syndrome and secondary 

polycythemia vera due to congenital heart disease. The patient was subsequently 

given intravenous hydration therapy along with Ramipril 2.5 mg, Bisoprolol 2.5 mg, 

Hydroxyurea 2x500 mg, Acetylsalicylic acid 80 mg, Iron sulfate 1x200 mg, and 

phlebotomy 250–500 cc with fluid exchange therapy. In the following days, there was 

improvement in symptoms and laboratory data, with Hb at 18.5 g/dL and Hct at 

54.3%. The patient's condition stabilized, and there was significant clinical 

improvement. The patient continued with conservative care and was discharged after 

5 days of hospitalization. 

 

DISCUSSION 

In this article, we report a case of a 22-year-old woman with secondary polycythemia 

vera due to Eisenmenger syndrome. The patient has a history of congenital heart 

disease, which resulted in secondary polycythemia vera that persisted into adulthood 

and developed into Eisenmenger syndrome. Eisenmenger syndrome is characterized 

by chronic hypoxemia caused by a right-to-left shunt through anatomical damage to 

the heart wall. This condition physiologically leads to an increase in red blood cells 

(erythrocytosis) as a compensatory mechanism for oxygen deficiency, resulting in 
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elevated hematocrit and increased blood viscosity.8 Polycythemia Vera is one of the 

four JAK2 mutations in Myeloproliferative Neoplasms (MPN), which also include 

Essential Thrombocytosis (ET), Primary Myelofibrosis (PMF), and Unclassifiable 

MPN (MPN-U). PV is classified as a hematologic malignancy due to the clonal ability 

to produce red blood cells. All diseases capable of clonality begin with changes in 

DNA structure within cells, leading to abnormal cells that mutate within the bone 

marrow.9  

 

 
Figure 2. Bone marrow smear findings. (A). 10x magnification: hypercellularity observed with 

reduced iron stores. (B). 40x magnification: decreased iron stores observed, with well-

maintained megakaryopoiesis. (C). 100x magnification: enhanced erythropoietic activity 

detected. 

 

The patient underwent phlebotomy of 250-500 cc, along with fluid volume 

replacement using 250 cc of normal saline to avoid hemodynamic instability. After 

two phlebotomy sessions, the Hb level (18.5 g/dL) and Hct decreased. Symptomatic 

polycythemia can be treated with careful phlebotomy to reduce hematocrit to 55-65%, 

along with volume replacement using normal saline. However, compensated and 

asymptomatic polycythemia does not require phlebotomy, regardless of hematocrit 

levels.6 Nevertheless, the phlebotomy procedure frequently performed on patients 

with cyanotic congenital heart disease and severe polycythemia has been found to 

have negative effects on the patient, as repeated phlebotomy can lead to iron 

deficiency. Recurrent phlebotomy in patients with cyanotic congenital heart disease 

and secondary erythrocytosis can increase the risk of cerebrovascular damage by 

causing chronic iron deficiency, which triggers microcytosis and increases blood 

viscosity.7 The theoretical explanation for this is that iron deficiency increases 

viscosity and disrupts cerebral blood flow, as coagulation abnormalities occur in 

states of cyanosis. Severe cyanotic patients are more frequently subjected to 

aggressive phlebotomy, and poor cerebral oxygenation may be secondary to low Hb 

levels and reduced systemic oxygen transport.10  

 

In this patient, we found that she had secondary polycythemia with iron depletion. 

This decrease in iron levels was caused by the compensatory mechanism of 

Eisenmenger syndrome, which increases hemoglobin production to capture oxygen 

for tissue oxygen supply.4 Patients with cyanotic congenital heart disease and 

secondary erythrocytosis are divided into two groups: stable compensated 

erythrocytosis with adequate iron or ferrum stores and little or no hyperviscosity 
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symptoms, and decompensated erythrocytosis with iron deficiency (Fe) and 

microcytic erythrocytes, including those who undergo repeated phlebotomy.7 

Microcytic erythrocytes are those in which red blood cells experience shape defects, 

becoming stiff and resistant to high shear stress in the microcirculation, which 

increases the risk of hyperviscosity symptoms in adults and children with cyanotic 

congenital heart disease and secondary erythrocytosis. Dehydration and deficiency 

can trigger hyperviscosity symptoms and should be corrected before performing 

phlebotomy in cyanotic congenital heart disease patients with Hct levels > 65%, as 

failure to do so may suddenly reduce systemic blood flow, increasing the risk of 

sudden thrombotic stroke symptoms. Therefore, in cases of iron deficiency, a low 

dose of Ferrous Sulfate 1x200 mg is recommended.11  

 

When iron deficiency has been diagnosed, iron supplementation must be given 

cautiously to replenish iron stores. Patients with Eisenmenger syndrome experience 

chronic hypoxia, which can trigger secondary erythrocytosis.4 However, this 

response may be weakened due to iron deficiency. Studies show that patients with 

Eisenmenger syndrome have worse outcomes when they experience iron deficiency. 

These studies also indicate that iron deficiency occurs more frequently in patients 

who undergo venesection or receive anticoagulant therapy. Furthermore, other 

studies reveal that the preferred treatment approach for patients with Eisenmenger 

syndrome is to initiate iron supplementation.12,13 

 

This study presents several valuable benefits and clinical implications. Firstly, it 

expands understanding of Eisenmenger Syndrome as a complication of congenital 

heart defects and explores the link between chronic hypoxia and secondary 

polycythemia development. This is underscored by the finding that early and 

accurate diagnosis—especially in patients with symptoms like fatigue and cyanosis—

can direct effective treatment and help stabilize patients, thus preventing further 

complications. Secondly, the study demonstrates a treatment approach combining 

pharmacological options, such as Ramipril, Bisoprolol, and Hydroxyurea, alongside 

medical interventions like phlebotomy, to manage a case of Eisenmenger Syndrome 

with secondary polycythemia. Finally, the study underscores that suitable therapy 

can lead to significant symptom relief and improvement in lab results, while 

emphasizing conservative management’s role in promoting long-term stability for 

patients facing such complex conditions. 

 

CONCLUSION 

This case highlights the complexity of the relationship between congenital heart 

disease, particularly Eisenmenger syndrome, and secondary polycythemia vera. 

Early diagnosis and appropriate management are crucial to improving patient 

outcomes, as evidenced by the significant clinical and laboratory improvements in 

this patient after initiating targeted therapy. The case also underscores the 

importance of a multidisciplinary approach that involves pharmacological treatment 

and procedural interventions, such as phlebotomy, to manage symptoms and 

prevent further complications. Additionally, this case demonstrates the importance 

of careful monitoring and tailored care for patients with congenital heart defects who 

develop secondary complications such as polycythemia. Timely intervention can lead 

to stabilization and significant clinical improvement, thereby enhancing the quality 

of life for patients with this challenging condition. 
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