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ABSTRACT 
 

Background: Pulmonary hypertension (PH) is a hemodynamic condition characterized by a mean-
pulmonary arterial pressure of ≥ 25 mmHg. The most common types of PH are pulmonary arterial 
hypertension (PAH), chronic thromboembolic pulmonary hypertension (CTEPH), PH caused by left 
heart disease, and PH due to lung disease. Previously considered incurable, PAH treatment has 
improved significantly since the introduction of the drug epoprostenol in 1999, with a 3-year 
survival rate of 30% - 40% to more than 85%. Medications available for the specific treatment of 
PAH include endothelin receptor antagonists, phosphodiesterase type 5 inhibitors, soluble 
guanylate cyclase stimulators, prostacyclin analogs, and prostacyclin receptor, agonists. Over the 
last decade, the management and treatment of CTEPH have improved. Although pulmonary 
endarterectomy is the only treatment option for CTEPH, newer treatments include the stimulant 
soluble guanylate cyclase, which is an effective targeted therapy. 
Conclusion: The diagnosis and treatment of severe forms of PH, in particular, pulmonary arterial 
hypertension and chronic thromboembolic pulmonary hypertension, is complex and best done with 
close collaboration between local physicians and specialized institutions. 
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1. INTRODUCTION  
 

Pulmonary hypertension (PH) is a serious clinical 
condition characterized by increased pulmonary 
vascular resistance (PVR) leading to right 
ventricular failure and premature death. Before 
the development of epoprostenol, which was first 
approved in Japan in 1999 as a therapeutic drug. 
According to PAH, life expectancy for PH 
patients was less than 3 years. Since 1999, 
significant improvements have been seen in PH 
management, especially in its treatment. Early 
diagnosis is the key to effective PH treatment. 
However, the initial pulmonary hypertension is 
often overlooked due to the inaccurate 
introduction signal. These may include fatigue, 
weakness, and tiredness. Abnormal fluid 
accumulation has shown increased high jugular 
vein pressure, obvious lung components of 
secondary heart disease, hepatomegaly, ascites, 
and swelling of the lower extremities may be 
present. Syncope indicates a life-threatening 
condition and should not be ignored. Here you 
will find out the current methods of diagnosis, 
management, and treatment of PH in Japan [1]. 
 

2. CAUSES AND RISK FACTORS  
 

Common causes of hypertension include certain 
types of congenital heart disease, connective 
tissue disease, coronary artery disease, 
hypertension, liver cirrhosis, pulmonary 
thrombosis, and pulmonary hypertension due to 
lung disease, such as Chronic emphysema. 
Heredity also plays a role. High pulmonary 
hypertension is found in people of all ages, 
including children, and its frequency increases 
with age. Pulmonary hypertension is common in 
women, non-Spanish blacks, and people over 
the age of 75 [2]. 
 

2.1 Signs and Symptoms 
 

Symptoms of pulmonary hypertension during the 
onset of the disease are common in many other 
medical conditions (e.g., shortness of breath, 
fatigue). This often causes a delay in diagnosis 
until more severe symptoms appear, such as 
dizziness, chest pain, swelling of the ankle, or a 
feeling of one own’s heartbeat [3]. 
 

2.2 Mechanisms of Pulmonary 
Hypertension  

 

The pathophysiology of IPAH is not well 
understood. Inflammation (e.g., hormonal, 

mechanical, etc.) in the endothelium may occur, 
possibly in the event of an increase in the 
incidence of lung damage (i.e., the theory of 
multiple strokes), leading to a variety of events 
characterized by vascular scars, endothelial 
dysfunction, and an increase in intimal and 
medial (smooth muscles). At least 15-20% of 
patients previously thought to have IPAH have a 
familial type of PAH that includes at least one 
genetic component. The most common genetic 
factor in these conditions involves the gene 
BMPR-II. However, only about one-third of 
affected patients with a PAH family history has 
significant BMPR-II mutations. This suggests that 
some unusual genetic factors and/or                    
additional external factors may already be 
present that put people at the forefront of 
developing PAH [4].  
 
In 2013, 6 mutations that appear to be 
associated with PAH and that can be treated with 
PAH drugs were discovered in a gene, KCNK3, 
which had never been linked to disease. Each of 
the 6 mutations was linked to a loss of potassium 
ion channels. In vitro testing of the investigative 
agent ONO-RS-082 (2-[p-amylcinnamoyl] amino-
4-chlorobenzene acid), a phospholipase A2 
inhibitor found that of the 2 variables tested, the 
drug restores function to inactive potassium. Ion 
channels. The current NICE Classification PH 
program now lists the following genetic problems 
that are known to be associated with PAH: 
BMPR2, ALK1, ENG, SMAD9, CAV1, KCNK3 
(Fig. 1) [5]. 
 

2.3 Classification of Pulmonary 
Hypertension  

 
Pulmonary hypertension, defined as a mean 
pulmonary arterial pressure greater than 25 mm 
Hg at rest or greater than 30 mm Hg during 
exercise, is often characterized by a progressive 
and sustained increase in pulmonary vascular 
resistance that eventually may lead to right 
ventricular failure. Left untreated, it can be life-
threatening. Because the treatment of pulmonary 
hypertension is the underlying and its effects on 
the cardiovascular system, the success rate 
varies depending on the etiology. New 
therapeutic agents, such as those tested in 
prostacyclin and other clinics, have led to the 
development of specific treatments for previously 
treatable diseases (Fig. 2) [6]. 
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Fig. 1. Mechanisms of pulmonary hypertension [5] 
 

 
 

Fig. 2. Classification of pulmonary hypertension [6] 
 

2.4 Group 1: Pulmonary Arterial 
Hypertension (PAH) 

 

WHO Group 1 refers to pulmonary arterial 
hypertension (PAH), which is caused when the 
arteries in the lungs become narrower. The right 

side of the heart has to work hard to pump blood 
through these narrow arteries. This increased 
pressure can cause the heart to lose its ability to 
pump enough blood to the lungs to meet the 
needs of the entire body. There are different 
types of PAH. Idiopathic PAH (IPAH) is PAH that 
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occurs for no apparent reason. Hereditary PAH 
(HPAH is linked to genes inherited from family 
members. PAH can also develop in association 
with other medical conditions, including 
congenital heart disease, liver disease, HIV, and 
connective tissue diseases - such as 
scleroderma and lupus - PAH can even be linked 
to heart disease There is no known cure for 
previous or current drug use, such as 
methamphetamine or certain diet pills. Treatment 
options for PAH [7]. 
 

2.5 Group 2: Pulmonary Hypertension 
Due to Left Heart Disease 

 
WHO group 2 includes PH due to left heart 
disease. In this PH group, there are problems 
with contraction or relaxation of the heart, or 
problems with the valves on the left side of the 
heart. As a result, the left heart cannot keep up 
with the blood coming back from the lungs 
resulting in a "backlog" of blood that increases 
the pressure in the lungs. WHO group 2 is the 
most common form of PH [8]. 
 

2.6 Group 3: Pulmonary Hypertension 
Due to Lung Disease 

 
WHO group 3 includes pH due to chronic 
obstructive pulmonary disease and / or hypoxia 
(low oxygen content). These lung diseases 
include obstructive pulmonary diseases in which 
the airways are blocked and it is difficult to 
breathe (e.g., COPD or emphysema); 
Obstructive pulmonary disease, in which the 
lungs develop difficultly when you breathe (e.g., 
interstitial lung disease or pulmonary fibrosis); 
Sleep apnea lasts longer in higher positions. The 
arteries of the lungs constrict so blood flows to 
the lungs where it gets more oxygen and oxygen. 
This inertia leads to high blood pressure 
throughout the lungs [9]. 
 

2.7 Group 4: Pulmonary Hypertension 
Due to Chronic Blood Clots in the 
Lungs 

 
The WHO group 4 is called chronic 
thromboembolic pulmonary hypertension 
(CTEPH). This can lead to scarring of the 
pulmonary arteries, which impedes normal blood 
flow and makes it harder for the right side of the 
heart to work. This type of PH is different 
because it can be treated with pulmonary 
endarterectomy (PEA).surgery to remove blood 
clots. However, not all CTEPH patients are 

eligible for this surgery. The drug is also 
available to CTEPH patients if the physician 
determines that the patient is not a candidate for 
PTE surgery or if PH remains after surgery. Click 
to learn more about CTEPH [10]. 
 

2.8 Group 5: Pulmonary Hypertension 
Due to Unknown Causes 

 
In WHO Group 5, PH is mysteriously the second 
most common illness. These related conditions 
include, but are not limited to, sarcoidosis, sickle 
cell anemia, chronic hemolytic anemia, 
splenectomy (spleen removal), and certain 
metabolic disorders [11]. 
 

3. COMPLICATIONS   
 
The most common and gruesome outcome of 
hypertension is right heart failure. The 
progressive right heart failure is part of the 
natural history of pulmonary arterial hypertension 
(PAH) and is usually somewhat less diagnosed. 
Registry and institutional data cite PAH patients 
as the most common cause of death, with 
sudden cardiac death associated with data 
suggesting that 44-73% of patients with PAH die 
from right heart failure or heart failure. In addition 
to heart attacks on the right side, other causes of 
death include complications from pulmonary 
artery enlargement. These include pulmonary 
artery rupture, severe hemoptysis, and left 
ventricular artery disease, in which the left main 
coronary artery is compressed from the 
pulmonary artery stem. Hemoptysis is caused by 
anastomoses from bronchial arteries, as hypoxic 
vasoconstriction in the pulmonary arteries leads 
to clotting and hypertrophy of the tracheal 
arteries. Supraventricular arrhythmias and can 
occur very rarely, resulting in right heart disease 
[12]. 
 

3.1 Investigations  
 
Early diagnosis of pulmonary hypertension is 
difficult because it is rarely diagnosed during 
regular physical examination. Although the 
condition is more advanced, its signs and 
symptoms are similar to those of other 
cardiovascular conditions. To detect pulmonary 
hypertension, doctors perform a physical 
examination and check for any signs and 
symptoms. You will be asked questions about 
your medical and family history. Blood tests and 
imaging tests may help to detect lung 
hypertension [13]. 
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3.2 Blood Tests 
 
Blood tests do not help much to diagnose the 
cause; neither is useful to detect symptoms. 
Symptoms occur before patient enter diagnostic 
path [14]. 
 

3.3 Chest X-ray 
 
A chest X-ray creates images of the heart, lungs, 
and chest. It can show enlargement of the right 
ventricle or the pulmonary arteries. A chest X-ray 
may also be used to check for other lung 
conditions that can cause pulmonary 
hypertension (Fig. 3) [15]. 
 

3.4 Electrocardiogram (ECG)  
 
These non-invasive tests show electrical patterns 
of the heart and may detect the abnormal 

heartbeat. An ECG may also reveal signs of 
enlargement of the right ventricle or ST 
depression. Right ventricular strain can be 
caused by pulmonary hypertension, pulmonary 
embolism (or PE, which itself can cause 
pulmonary hypertension), RV infarction (a heart 
attack affecting the RV), chronic lung disease 
(such as pulmonary fibrosis), pulmonic stenosis, 
bronchospasm, and pneumothorax (Fig. 4) [16]. 
 

3.5 Echocardiogram 
 
Sound waves are used to create dynamic images 
of the beating heart. This may indicate the size of 
the right ventricle. Echocardiography is often 
performed while exercising on an exercise bike 
or treadmill to understand how the heart works 
during exercise. Echocardiography can be done 
after the diagnosis to determine the effectiveness 
of the treatment (Fig 5) [17]. 

 

.  
 

Fig. 3. Chest X-ray for pulmonary hypertension [15] 
 

 
 

Fig. 4. Electrocardiogram (ECG) for Pulmonary Hypertension [16] 
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Fig. 5. Echocardiogram for pulmonary hypertension [17] 
 

3.6 Cardiac Catheterization 
 
If an echocardiogram shows hypertension in the 
lungs, you may have a proper cardiac 
catheterization to confirm the diagnosis. The right 
heart catheter enables doctors to directly 
measure pulmonary pressure and right 
ventricular pressure. The catheter is gently 
guided to the right ventricle and pulmonary 
artery. Tests can also be used to determine how 
effective drugs are for pulmonary hypertension. If 
you are diagnosed with hypertension in your 
lungs, your doctor may also order one or more of 
the following tests to check your lung condition 
and determine the cause of the condition (Fig. 6) 
[18] 
 

3.7 Computerized Tomography (CT) 
 
This imaging test creates a variety of images of 
the bones, blood vessels, and soft tissues in the 
body. Computed tomography can show the size 
of the heart and any obstructions in the lungs. 
This test can be used to closely examine lung 
diseases that can lead to high levels of 
pulmonary hypertension, such as COPD or 
pulmonary fibrosis. A contrast agent (an 
important difference) can be injected into the 
blood vessel before the CT scan to visualize 
embolic material in large arteries (proximal) (Fig. 
7) [19]. 

3.8 Magnetic Resonance Imaging (MRI) 
 
MRI scans use magnetic fields and high 
frequencies to take body images. Your doctor 
may order a test to measure blood flow to your 
lungs and determine how well your right ventricle 
is working (Fig. 8) [20]. 
 
3.9 Lung (Pulmonary) Function Test 
 
This non-invasive test measures the amount of 
air the lungs can absorb and the flow of air 
through the lungs. Testing involves spraying on 
an object called a spirometer [20]. 
 
3.10 Sleep Study (Polysomnogram) 
 
This test measures brain function, heart rate, 
blood pressure, oxygen levels, and other factors 
during sleep. It may be helpful to diagnose sleep 
disorders such as obstructive sleep apnea, which 
can cause high blood pressure (Fig. 9) [21]. 
 

3.11 Ventilation/Perfusion (V/Q) Scan 
 

In this test, a tracer is injected into a vein in the 
arm. The tracer shows only blood flow. Then we 
need the patient to inhale gas to show ventilation 
scan. A V/Q scan can determine whether blood 
clots are causing symptoms of pulmonary 
hypertension (Fig. 10) [21].  
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Open-lung biopsy: Lung biopsy is absolutely 
contraindicated in patient with pulmonary 
hypertension [22]. 
 
Management: Many types of medications are 
available to help improve the symptoms and 
signs of pulmonary hypertension and the 
progression of the disease [22]. 
 
PGI analogues: Vasodilators relax and open the 
small blood vessels, improving blood flow. The 
most commonly prescribed vasodilator for 
pulmonary hypertension is epoprostenol. The 
drug flows continuously with an IV attached to a 
small pump, which is worn in a pocket on the belt 
or the shoulder. Potential side effects of 
epoprostenol include jaw pain, nausea, diarrhea, 
leg cramps, and pain and infection in the IV area. 
Other types of vasodilators, including treprostinil, 
can be taken, injected, or taken orally. The drug 
iloprost is given while inhaling a nebulizer, a 
dispenser. Side effects associated with 
treprostinil include chest pain, often with 
headaches and nausea, and shortness of breath 
[22]. 
 
Guanylate cyclase (GSC) stimulators: These 
types of drugs increase the amount of nitric oxide 
in the body, relax the pulmonary arteries, and 
reduce the pressure in the lungs. GSC stimulants 
include riociguat. Side effects include nausea, 
dizziness, and fainting. Do not take GSC 
stimulants if you are pregnant [22]. 
 
Endothelin receptor antagonists: These drugs 
block effects of endothelin. Such drugs include 
bosentan, macitentan, and ambrisentan. These 
medications may improve energy levels and 

symptoms. However, they can also damage the 
liver. You may need a monthly blood test to 
check your liver function. Endothelin receptor 
antagonists should not be taken during 
pregnancy [23]. 
 
Sildenafil and tadalafil: Sildenafil and tadalafil 
are commonly used to treat erectile dysfunction. 
But they also open the blood vessels in the lungs 
and allow the blood to flow more easily. Side 
effects can include stomach upset, headache, 
and vision problems [23]. 
 
High-dose calcium channel blockers: These 
drugs help to relax the muscles in the walls of 
your blood vessels. They include amlodipine, 
diltiazem, and nifedipine. Calcium channel 
blockers (CCB) were the first vasodilator agents 
to gain popular acceptance in the treatment of 
pulmonary arterial hypertension (PAH). They 
have been shown to be particularly effective in 
patients who show a significant immediate 
hemodynamic response to pulmonary 
vasodilators [23]. 
 
Warfarin: Warfarin may be prescribed to prevent 
blood clots in the lungs. Blood thinners increase 
the risk of bleeding, especially in those 
undergoing surgery. If you are taking warfarin, 
talk to your doctor about whether you need to 
stop taking the medicine before the surgery. 
Many other drugs, supplements, and diets can 
interact with warfarin. Talk to your doctor about 
your diet and the medicines you take,                 
including over-the-counter medicines. People 
taking warfarin need to have regular              
blood tests to see how well the medicine is 
working [23]. 

 

 
 

Fig. 6. Cardiac catheterization: Right and Left pulmonary arteries [18] 
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Fig. 7. Computerized tomography (CT) for pulmonary hypertension [19] 
 

 
 

Fig. 8. Magnetic resonance imaging (MRI) for pulmonary hypertension [20] 
 

 
 

Fig. 9. Sleep study (Polysomnogram) for pulmonary hypertension [21] 
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Fig. 10. Ventilation/Perfusion (V/Q) Scan for Pulmonary Hypertension [21] 
 
Digoxin: This medicine slows cardiac rhythm. 
Mechanism of Action: Digoxin induces an 
increase in intracellular sodium that will drive an 
influx of calcium in the heart and cause an 
increase in contractility. Cardiac output increases 
with a subsequent decrease in ventricular filling 
pressures. AV Node Inhibition: Digoxin has 
vagomimetic effects on the AV node [23] 
 
Diuretics: These drugs, known as water tablets, 
help the kidneys pass excess water. Diuretics 
can be used to reduce the accumulation of water 
in the lungs, legs, and abdomen [23]. 
 
Oxygen therapy: Oxygen therapy can be an 
important addition to treatment for PH. As well as 
increasing the amount of oxygen in the blood, 
oxygen has the additional benefit that it is a 
vasodilator. This means that it helps to relax the 
arteries in the lungs, which can reduce the 
pressure in the pulmonary artery [24]. 
 

4. SURGERY AND OTHER PROCEDURES 
 

4.1 Atrial Septostomy  
 
It may be recommended if the drug does not 
control the signs and symptoms of pulmonary 
hypertension. In an atrial septal defect, the 
surgeon makes a hole between the left and right 
atrium (atrial) of the heart to relieve pressure on 

the right side of the heart. Possible complications 
include arrhythmias (Fig. 11) [24]. 
 

4.2 Lung or Heart-lung Transplant 
 
Occasionally, pulmonary or heart-lung 
transplants may be recommended, especially in 
adolescents with idiopathic pulmonary arterial 
hypertension (Fig. 12) [24]. 
 

5. DISCUSSION  
 
In recent years, there has been an increase in 
treatment options and techniques for treating 
pulmonary arterial hypertension (PAH). However, 
patients still report delays in obtaining a 
diagnosis, which is a significant burden 
associated with the disease and indicates a 
general lack of knowledge of the disease. This 
review was written by two PAH patients to 
describe the patient experience and assess how 
patients have a say in improving treatment 
modalities. Since PAH patients live longer, they 
must work with healthcare professionals to 
develop treatment strategies that improve and 
maintain their quality of life. Health professionals 
should consider a comprehensive approach to 
disease management, including dietary 
recommendations, individualized exercise, and 
counseling options when available, as well as 
medical treatment. The experience of patients 
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Fig. 11. Atrial septostomy [24] 
 

 
 

Fig. 12. Lung Transplant for Pulmonary Hypertension [24] 
 
with PAH is important not only in the treatment of 
each patient but must also be taken into account 
in the design of the clinical trial and development 
guidelines. Patient representatives and patient 
organizations can play an important role in 
improving the treatment and management of 
PAH. In this review, we use our experience as 
patient advocates to describe the current status 
of PAH patients from initial symptoms to 
treatment, using two patient cases as examples. 
We also discuss the role of patient advocacy in 
improving PAH care and the future roles of 
patient organizations and patient advocates in 
the development of clinical trials and the 
development of new treatment guidelines [25]. 
 

6. CONCLUSION  
 
Since 1999, PAH has become a treatable 
cardiovascular disease with improved survival 
and low morbidity. The exact difference in PH is 
important because the prognosis and response 
to treatment vary among different patient 
populations. Combination therapy should be 
considered for treatment in patients with newly 
diagnosed PAH, and reappraisal during follow-up 
is important. Although CTEPH drugs are now 
available, PEA is still the treatment option of 
choice. BPA is another treatment for patients 
with CTEPH. 
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