DOI: 10.4149/BLL_2013_059

CLINICAL STUDY

Bratisl Lek Listy 2013; 114 (5)
283-286

The long-term response to treatment with calcium channel
blockers in a patient with idiopathic pulmonary arterial

hypertension.
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Abstract: Pulmonary arterial hypertension (PAH) is a disease characterised by a gradual increase in resistance
of pulmonary circulation leading to right ventricular failure and death. In only 10 % of cases, there is a response
to acute vasoreactivity testing with a significant reduction in mean pulmonary artery pressure (PAP), while in
this group of patients, less than one half of cases benefit from long-term treatment with calcium channel block-
ers (CCB). This paper describes a case report of a young patient with dyspnoea and suspicion of pulmonary
hypertension who was referred to a specialised centre. The complex evaluation of her clinical state led to con-
firmed diagnosis of idiopathic pulmonary arterial hypertension (IPAH). Because there was a positive response
to vasoreactivity testing, the treatment for IPAH was initiated with a high dose of CCB. This treatment markedly
improved her clinical state as well as echocardiographic and hemodynamic findings.

In this study, the authors present a diagnostic algorithm in pulmonary hypertension and emphasise the role of
CCB in treatment of PAH in carefully selected patients (Tab. 1, Fig. 5, Ref. 7). Full Text in PDF www.elis.sk.
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calcium channel blockers.

Pulmonary arterial hypertension (PAH) is a serious disease
resulting from restriction of flow through the pulmonary arterial
circulation. There is a variety of pulmonary arterial abnormalities
including endothelial dysfunction, excessive vasoconstriction,
intimal hyperplasia, medial hypertrophy, adventitial prolifera-
tion, thrombosis in situ, plexiform lesions and varying degrees of
inflammation. These changes lead to pulmonary arteriopathy re-
sulting in a progressive increase in pulmonary vascular resistance,
pressure-overload and failure of right ventricle, and death (1, 2).
The prognosis for severe stages of PAH is often worse than that
for many malignancies (3, 4). Early diagnosis and correct treat-
ments are among the ways of positively affecting the prognosis
of patients. Until recently, there was only one treatment modality,
namely comprised of an empiric use of CCB and nonspecific treat-
ment of right heart failure. Due to new therapeutic modalities that
specifically affect the pathophysiological processes of clinically
manifested PAH, the progression and prognosis of patients with
this rare disease are more favourable (5). Hence, there is a small
group of patients (about 10 %) who are indicated for CCB treat-
ment while in case of long therapeutic response of the disease to
this treatment, the prognosis is relatively favourable (6).
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This study describes a case of a young woman who was re-
ferred to a specialised PAH centre with dyspnoea and suspicion
for pulmonary hypertension. A diagnostic algorithm in pulmonary
hypertension is presented, and the position of CCB in the treatment
of PAH of carefully selected patients was emphasised.

Case report

A 21-year-old woman was referred to PAH centre by a pneu-
mologist for effort dyspnoea and suspicion for pulmonary hy-
pertension.

The patient had no history of any diseases and never had a se-
rious health problem. However, when she was fourteen, she ex-
perienced syncope during exercise. Since that time, she has been
observing a slow decline in her physical condition.

She has been frequently suffering from shortness of breath,
increased fatigue and dizziness. At the time of her referral, she was
working in an office while studying at a university and thought
that the worsening of her condition resulted from lack of physi-
cal exercise. With regard to the experienced syncope, she was
frequently examined by an internist and neurologist but they did
not reach any relevant conclusions. It was assumed that her syn-
cope resulted from hypotension. Because of effort dyspnoea, she
was also examined by a pneumologist. As her basic spirometry
was normal, a possibility of interstitial lung disease was predicted.
The lungs were examined by computerised tomography (CT).
This procedure showed no pathology in pulmonary interstice but
surprisingly it documented a severe dilatation of the pulmonary
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Fig. 1. ECG. Right ventricular hypertrophy and overload.

trunk. Therefore, the patient was referred to echocardiography.
The results demonstrated a dilatation of the right ventricle and a
typically D-shaped left ventricle, thus showing a dilatation of the
pulmonary trunk with an estimation of systolic PAP of approxi-
mately 70 mmHg. She was then referred to a specialised centre
with suspicion of PAH. It took seven years from her first syncope
to her admission to specialised centre.

At admission, she complained of fatigue and shortness of
breath when climbing stairs to the first floor. She was of asthenic
habitus, with a body mass index (BMI) of 17.6. Her systemic
blood pressure was 120/65 mmHg, and her resting heart rate was
80 beats/min. There was an accentuated pulmonary compound of
S, and permanent cleft of S, audible over the pulmonary artery.
The remaining physical examination was physiological.

There was no abnormality in complete blood cell count or in
haemocoagulation including the screening for hereditary coagulop-
athy. Complex biochemistry revealed abnormalities in bilirubin val-
ues (total bilirubin 18.1 umol/l, direct bilirubin 5.1 umol/l) and cho-
lesterol (3.2 mmol/l). The value of NT-proBNP was normal (98.9
pg/l). In addition, blood pH was within the physiological range.

ECG showed a sinus rhythm, domination of right ventricle,
and its hypertrophy with overload (Fig. 1). Chest X-ray showed a
prominence of the pulmonary arch, dilatation of the right descen-
dent pulmonary artery and pruning of peripheral vasculature. The
shadow of the heart was not enlarged (Fig. 2). Echocardiography
documented a dilatation of the right ventricle (diastolic diameter
42 mm) with well-preserved systolic function (TAPSE 18 mm).
There was a tricuspid regurgitation of first degree, and the estima-
tion of systolic PAP (60 mmHg) was derived from tricuspid regur-
gitation peak jet velocity. Flow velocity in the right outflow tract
measured by pulsed-wave Doppler was 100 cm/s, and acceleration
time (ACT) was 80 msec. Left ventricle was not enlarged, dis-
played good systolic function with an index of deformity of 0.74.
There was a leftward septal shift at end-systole and early diastole.

Because transoesophageal echocardiography has not been per-
formed due to the patient’s intolerance, we performed contrast echo-
cardiography examination with agitated saline contrast (“bubble
study*). We did not show proof of a shunt at the level of interatrial
septum. All ventilatory parameters during spirometry were within
the physiological range: forced vital capacity (FVC) was 89 % of ref-
erence value adjusted for patient’s age, and forced expiratory volume
inone second (FEV1/FVC)was 121 %. Peak oxygen consumption
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(peak VO,) during spiroergometry was 20.4 ml/kg/min, and anaero-
bic threshold was achieved at VO, 17.3 ml/kg/min. The ECG signs
of right ventricle overload were marked during this examination,
and there was an absence of adequate increase in systolic blood pres-
sure during exercise (six-minute walking distance was 540 metres).

Right heart catheterisation (RHC) measures and calculations
are as follows: systolic/diastolic/mean PAP (PAP s/d/m) =72/37/53
mmHg, pulmonary artery wedged pressure (PAWP) = 11 mmHg,
central venous pressure (CVP) = 6 mmHg, cardiac output (CO) =
4.51/min, cardiac index =2.9 I/min/m?. The transpulmonary pressure
gradient (TPG) was 42 mmHg, and the pulmonary vascular resistance
(PVR)was 9.3 Wood units. Vasoreactivity testing was done with intra-
venous (i.v.) adenosine (total dose 100 pg/kg/min). The values of PAP
decreased to 49/22/37 mmHg, CO increased to 7.5 I/min, TPG de-
creasedto27 mmHgand PVR decreased to 3.6 Wood units. These find-
ings indicated a precapillary PAH reversible in vasoreactive testing.

To identify potential causes of PAH, other tests were per-
formed. Serology showed negative antibody reactivity against
HIV as well as negative reactivity of anti-nuclear and anti-cen-
tromeric antibodies used to screen for connective tissue disease.
Ultrasound of the abdomen showed physiological findings in ab-
dominal organs, and there were no signs of portal hypertension.

Fig. 2. Chest X-ray: Pruning of peripheral vasculature; prominence
of the pulmonary arch; dilatation of the right descendent pulmonary
artery.
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Fig. 3. Pulmonary trunk dilatation on CT imaging.

Doppler ultrasound of venous system of lower extremities and
CT pulmonoangiography excluded thromboembolic affliction. CT
documented severe dilatation of pulmonary trunk (35 mm) and
pulmonary arteries (Fig. 3). Simultaneously, high resolution CT
did not provide proof of pulmonary interstice affliction.

On the grounds of all above-mentioned examinations, the clini-
cal state was classified as idiopathic pulmonary hypertension
(IPAH) of a severe degree that was reversible in acute vasoreac-
tive testing. The following pharmacological treatment included
amlodipine at 20 mg/day and warfarin at 3 mg/day (to achieve a
value of 2.0-2.5 international normalised ratio (INR).

The patient was regularly examined at the outpatient depart-
ment, and during these visits, her clinical state was both subjec-
tively and objectively evaluated as improved. The dose of amlo-
dipine was increased to 25 mg per day while the dose of warfarin
was stabilised at 6 mg daily. Ten months after the diagnosis of
IPAH, complex re-evaluation of the clinical state was performed.

The patient herself characterised her clinical state as being
considerably improved. Without dyspnoea, she was able to walk
upstairs to the fourth floor without becoming short of breath or
tired during housekeeping.

In every physical examination, the observation of asthenic
habitus was consistent (BMI 18). Blood pressure was 115/65
mmHg, and resting heart rate was 100 beats/min. There were no
signs of right heart failure. There was an accentuated pulmonary

Tab. 1. Right heart catheterisation. Results before and after treat-
ment with CCB.

baseline  After 10 months of treatment
with 20 mg of amlodipine

PAP s/d/m (mmHg) 72/37/53 32/18/25

PAWP (mmHg) 1 8

CVP (mmHg) 6 7

CO (I/min) 4,5 8,4

CI (I/min/m2) 2,9 55

TPG (mmHg) 42 17

PWR Wood units 9,3 2

compound of S2 over the pulmonary artery. The overall results of
the physical examination were physiological.

Biochemistry results indicated hypocholesterolemia (3.7
mmol/l) and anaemia of a mild degree (Hb 105 g/l). The value
of NT-proBNP was normal (28.4 pg/ml), and all other complex
biochemistry tests did not show abnormalities.

ECG and chest X-ray indicated no significant change com-
pared to previous findings.

Echocardiography indicated a normal diameter of the right ven-
tricle (in diastole 28 mm) and good systolic function (TAPSE 20 mm).
Tricuspid regurgitation was not detected. The diameter of left ventricle
in diastole was 41 mm, it was circular in shape, and its systolic func-
tion was normal. The six-minute walking distance was 700 metres.

Right heart catheterisation revealed a mean PAP of 25 mmHg
while PVR was 2 Wood units (Tab. 1).

In the context of all the above-mentioned examinations, the
treatment with CCB was considered successful, and it was conclud-
ed that this IPAH patient is a long-term responder to this therapy.

Over the subsequent one-year period, the patient’s clinical
and echocardiographic state remained unchanged. The patient
expressed interest in having a child. The course of PAH is unpre-
dictable, especially in light of the changed circulatory conditions
during pregnancy. It may require high doses of drugs with danger-
ous teratogenic risk potential.

At the time of publishing of this article (3 years after the dia-
gnosis), patient is asymptomatic, mPAP is only mildly elevated.
She receives and tolerates 20 mg of amlodipin daily a she decided
to adopt a baby.

Discussion

Despite significant development in the knowledge of pathophys-
iological processes that cause pulmonary hypertension and despite
new therapeutic modalities, the prognosis of patients with PAH is
poor. With regard to this unfavourable prognosis and to clinical man-
ifestation of severe disease, PAH is considered a malignant disease.
PAH stays a disease, which diagnosis and consecutive therapy is due
to non-specific symptoms very late. Data from the French national
registry show that in 75 % of patients, PAH is diagnosed at a later
stage in functional class WHO (World Health Organization) Il or [V
7 (Fig. 4). The diagnostic algorithm in PAH is difficult and complex.

The present case report confirms the key role of right heart
catheterisation in the diagnosis of PAH; it also emphasises the im-
portance of acute vasoreactivity testing for making the right deci-
sion during the therapeutic approach. Pursuant to the actual Guide-
lines of European Society of Cardiology (ESC) for the diagnosis
and treatment of PAH, vasoreactivity testing may be performed
using one of three substances, namely epoprostenol, nitric oxide or
adenosine.1 At the Department of Heart Failure and Transplanta-
tion, i.v. adenosine is used up to the entire dose of 350 pg/kg/min.

A positive response to vasoreactivity testing is defined as
a reduction of mean PAP >10 mmHg to reach an absolute value
of mean PAP <40 mmHg with an increased or unchanged CO (1).
In this case report, these criteria of vasoreactivity were executed
(reduction of mean PAP from 53 to 37 mmHg, CO increased from
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Fig. 4. WHO functional class at time of PAH diagnosis — data from
French National Registry (6).

4.5 to 7.5 I/min). In this way, right heart catheterisation clearly
confirmed pulmonary arterial (precapillary) hypertension (PAP 11
mmHg) and simultaneously its reversibility was shown. These re-
sults indicated the initiation of treatment with CCB for the patient.
The indispensable part of PAH treatment is anticoagulation therapy
because the formation of in situ microthrombi in pulmonary arte-
rial circulation can lead to disease progression (1).

Only 10 % of patients may be classified as acute responders in
acute vasoreactivity testing in [IPAH. From this small group, ap-
proximately one-halfofall patients are long-term responders to CCB
treatment while long-term treatment of PAH with CCB is indicated
exclusively in the latter patients. These patients experience long-
term benefits from this treatment. Subjective and objective aspects of
their improvement sustain, and their prognosis is the most auspicious
among all types of PAH 6 (Fig. 5). In the present case report, the good
effect of treatment sustained for more than 14 months. However, it
isnecessary to regularly monitor this positive response to treatment.
In cases when the background disease progresses, a decision must
be made about administering specific treatment (phosphodiesterase
type-5 inhibitors, endothelin receptor antagonists, prostanoids).

Conclusion

Diagnosis and treatment of PAH are difficult processes, and
there is a need for clinical experience and assembly of patients
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Fig. 5. Prognosis of long-term CCB responders (5).
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to specialised centres. Only an accurately diagnosed type of PAH
and correctly guided therapeutic strategy will have a positive ef-
fect on unfavourable prognoses of patients. In the last decade, new
molecules were introduced that target different pathophysiologi-
cal mechanisms of the development and progression of PAH, and
they dramatically changed the fate of patients with PAH. Despite
this discovery, there is still room for CCB therapy for carefully se-
lected patients, and the testing of pulmonary vasoreactivity should
remain a part of the routine protocol of RHC.

References

1. Galie N, Hoeper MM, Humbert M, Torbicki A, Vachiery JL, Barbera
JA, Beghetti M, Corris P, Gaine S, Gibbs JS, Gomez-Sanchez MA, Jon-
deau G, Klepetko W, Opitz C, Peacock A, Rubin L, Zellweger M, Simon-
neau G, Vahanian A, Auricchio A, Bax J, Ceconi C, Dean YV, Filippatos
G, Funck-Brentano C, Hobbs R, Kearney P, McDonagh T, McGregor
K, Popescu BA, Reiner Z, Sechtem U, Sirnes PA, Tendera M, Vardas
P, Widimsky P, Al Attar N, Andreotti F, Aschermann M, Asteggiano R,
Benza R, Berger R, Bonnet D, Delcroix M, Howard L, Kitsiou AN, Lang
I, Maggioni A, Nielsen-Kudsk JE, Park M, Perrone-Filardi P, Price S,
Domenech MT, Vonk-Noordegraaf A, Zamorano JL. Guidelines for the
diagnosis and treatment of pulmonary hypertension: The Task Force for
the Diagnosis and Treatment of Pulmonary Hypertension of the European
Society of Cardiology (ESC) and the European Respiratory Society (ERS),
endorsed by the International Society of Heart and Lung Transplantation
(ISHLT). Eur Heart J 2009; 30 (20): 2493-2537.

2. McLaughlin VV, Archer SL, Badesch DB, Barst RJ, Farber HW, Lind-
ner JR, Mathier MA, McGoon MD, Park MH, Rosenson RS, Rubin LJ,
Tapson VF, Varga J, Harrington RA, Anderson JL, Bates ER, Bridges CR,
Eisenberg MJ, Ferrari VA, Grines CL, Hlatky MA, Jacobs AK, Kaul S, Li-
chtenberg RC, Moliterno DJ, Mukherjee D, Pohost GM, Schofield RS, Shu-
brooks SJ, Stein JH, Tracy CM, Weitz HH, Wesley DJ. ACCF/AHA 2009 ex-
pert consensus document on pulmonary hypertension: a report of the American
College of Cardiology Foundation Task Force on Expert Consensus Documents
and the American Heart Association: developed in collaboration with the Amer-
ican College of Chest Physicians, American Thoracic Society, Inc., and the
Pulmonary Hypertension Association. Circulation 2009; 119 (16): 2250-2294.

3. D’Alonzo GE, Barst RJ, Ayres SM, Bergofsky EH, Brundage BH,
Detre KM, Fishman AP, Goldring RM, Groves BM, Kernis JT, et al.
Survival in patients with primary pulmonary hypertension. Results from
a national prospective registry. Ann Intern Med 1991; 115 (5): 343-349.

4. Kato I, Severson RK, Schwartz AG. Conditional median survival of
patients with advanced carcinoma: surveillance, epidemiology, and end re-
sults data. Cancer 2001; 92 (8): 2211-2219.

5. Galie N, Manes A, Negro L, Palazzini M, Bacchi-Reggiani ML, Branzi
A. A meta-analysis of randomized controlled trials in pulmonary arterial
hypertension. Eur Heart J 2009; 30 (4): 394-403.

6. Sitbon O, Humbert M, Jais X, Ioos V, Hamid AM, Provencher S, Gar-
cia G, Parent F, Herve P, Simonneau G. Long-term response to calcium
channel blockers in idiopathic pulmonary arterial hypertension. Circulation
2005; 111 (23): 3105-3111.

7. Humbert M, Sitbon O, Chaouat A, Bertocchi M, Habib G, Gressin
V, Yaici A, Weitzenblum E, Cordier JF, Chabot F, Dromer C, Pison C,
Reynaud-Gaubert M, Haloun A, Laurent M, Hachulla E, Simonneau G.
Pulmonary arterial hypertension in France: results from a national registry.
Am J Respir Crit Care Med 2006; 173 (9): 1023-1030.

Received June 14, 2011.
Accepted January 18, 2013.



