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Abstract

We present a case of a 65-year old woman, who was admitted to hospital due to recurrent pulmonary oedema. Patient’s history included
chronic obstructive pulmonary disease. Echocardiography revealed concentric hypertrophy of the left ventricle walls without narrow-
ing of the outflow tract, accompanied by the mild/moderate mitral stenosis, preserved systolic and mildly impaired diastolic function
of the left ventricle. Those comorbidities were not severe but their coexistence contributed to rapid heart failure progression. During
another admission for pulmonary oedema the patient had cardiac arrest in the mechanism of the pulseless electrical activity, which
triggered the diagnostics of amyloidosis. Right heart catheterization was performed showing an unusually high wedge pressure. His-
tological analysis confirmed the diagnosis of amyloid light-chain (AL) amyloidosis, so the patient was scheduled for the first course of
chemotherapy. Unfortunately, shortly after discharge, the patient developed pulmonary oedema and died before admission to hospital.

This case shows the adverse course of the disease, fast progression of unspecific symptoms that may attribute to multiple comorbidities.
JRCD 2015; 2 (5): 156-160
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treatment. The patient had a history of HF (NYHA III class), hy-
pertension, type 2 diabetes and chronic obstructive pulmonary

Introduction

Heart failure (HF) is one of the main death causes from cardi- disease (COPD) (non-smoker for 7 years). Moreover, the patient

ac reasons and the success of treatment is largely dependent on underwent inferior wall infarction treated pharmacologically in
. . S . . 1989, an episode of pulmonary embolism in 1998 and had a DDD
the etiology. An increased attention is paid to the diastolic HF, . i i . )
o . . . ) pacemaker implantation because of an atrioventricular Mobitz II
which incidence is comparable to the systolic dysfunction. Dia- . . . . .
) ] ) R block with a periodic complete atrioventricular block with syn-
stolic HF in the course of the cardiac form of amyloidosis is a rare . . o .
di 0 fren be wndi o 'Thi hology 1 ) cope in 2011. The physical examination revealed obesity (BMI
- m?), congestive and inflammatory auscultation findings

isease that can often be undiagnosed. This pathology is associ 34 ke/m? . dinfl v ltation findi

ated with rapid progression and poor prognosis despite the use of at the base of the lungs and irregular heart rate. Electrocardiog-
raphy (ECG) showed atrial fibrillation (AF) with ventricular rate

of about 90/min. Echocardiography revealed a left ventricle (LV)

the targeted therapy. In this article we present a case of a patient
with amyloidosis, who was also affected by COPD.

with concentric hypertrophy (18 mm interventricular septum),
without evidence of narrowing of the outflow tract (Figure 1, 2).

Case presentation

It was accompanied by mild mitral stenosis, enlarged left atrium

A 65-year-old woman was hospitalized on January 2012 at the
Intensive Care Unit due to acute respiratory failure, which was
a consequence of cardiac arrest of an unknown etiology (pul-
monary oedema was suspected). In the subsequent days of stable
hemodynamic and respiratory condition, the patient was trans-
ferred to the Cardiology Department for further diagnosis and

(65 mm), impaired contractility of the inferior and low-lateral
wall with preserved systolic function (ejection fraction — 50%)
and mildly impaired diastolic function (Figure 3). The mean
pressure in the pulmonary artery was approximated in echo for
20.3 mm Hg. Moreover, additional structures at the posterior
mitral valve leaflet and of the posterior part of the mitral annu-
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Figure 1. Transthoracic echocardiography, the long-axis parasternal
projection. The left ventricle concentric hypertrophy revealed during
the first hospitalization

lus were observed (Figure 4). The transesophageal echocardiog-
raphy (TEE) described this structures as massive calcifications,
that gently impaired the flow into the LV with the outflow surface
assessed for 1.9 - 2.2 cm?. Biochemical analysis revealed high con-
centration of brain natriuretic peptide (BNP), normocytic ane-
mia, subclinical hyperthyroidism and hypokalemia. To exclude
the ischemic etiology of the cardiac arrest, coronary angiography
was performed and showed no significant changes in the coro-
nary arteries. The 48-hour Holter ECG monitoring recorded few
episodes of non-sustained ventricular tachycardia (approximately
200/min) lasting up to 11 seconds.

Patient management and follow-up

During the first hospitalization because of a high risk of life-threat-
ening arrhythmia recurrence, right ventricular electrode was re-
moved and subsequently cardioverter-defibrillator was implant-
ed. The pharmacotherapy included a large dose of a beta-blocker
(bisoprolol), angiotensin converting enzyme inhibitor, aldoste-
rone antagonist, statin, low-molecular-weight heparin followed
by oral anticoagulant, bronchodilators and glucose-lowering
drugs. Due to large swelling of the lower extremities, the patient
received a loop diuretic. In the following days of hospitalization
a sinus rhythm with a frequency 60-70/min and intraventricu-
lar conduction disturbances in the form of a right bundle branch
block related to the pacemaker stimulation were observed [Fig. 5].

After discharge, the patient remained stable for 4 months, then
was hospitalized twice in a month at another department due to
a pulmonary oedema. Later, the patient was hospitalized because
of pulmonary oedema associated with slightly elevated blood pres-
sure (max. 160/100 mm Hg in home measurements). The ECG
showed AF with ventricular frequency 90/min. The blood pres-
sure was 190/100 mm Hg at admission. Laboratory analysis regis-
tered leukocytosis and boundary markers of myocardial necrosis.
Due to increasing signs of respiratory failure the patient required

31/08/2012 09:10:50

08020920120831 USK w Bialymstoku S§5-1/KARDIO
FR 25Hz M3
20cm
LIMM + Dist 1.76cm
g‘s‘? g 4 h, Time 4ms
P Low B Slope 501 cmis

TIS0.7 Mi1.4

75mm/s

Figure 2. Transthoracic echocardiography, the parasternal long-axis
M-mode projection. The interventricular septum measurement of
1.76 cm

a two-day respiratorotherapy, which was complicated by pneumo-
nia. The targeted antibiotic was applied after cultures showed Pseu-
domonas aeruginosa in the bronchial aspirate. In pharmacotherapy
the antihypertensive treatment, including a diuretic, was intensi-
fied. The persistent AF was treated with amiodarone infusion and
on the second day the return of sinus rhythm was observed. In
the following days, despite the improvement of hemodynamics,
the patient reported rest dyspnoea. The spirometry test showed
a high degree of obstruction (GOLD 3), which was the basis for in-
tensification of the bronchodilator pharmacotherapy. After 2 weeks
of hospitalization the patient was discharged home in stable condi-
tion.

Another hospitalization took place after a month. This time
the cause of HF decompensation was the attack of paroxysmal
atrial tachycardia with ventricular rate 144/min. Furthermore, in
the course of the pharmacotherapy with non-selective beta-blocker
- sotalol — which was used for the prevention of arrhythmias, cardi-
ac arrest with electrical activity without pulse was observed. During
cardiopulmonary resuscitation episodes of ventricular tachycardia/
ventricular fibrillation effectively interrupted by the ICD were ob-
served. After this incident the patient required one day of respira-
torotherapy.

After patients stabilization, for better understanding of hemody-
namics, right heart catheterization (RHC) was performed. The ther-
modilution method showed reduced cardiac index (2.06 1/min/m?)
and elevated pulmonary vascular resistance (3.4 Wood units).
Moreover, elevated pulmonary artery pressure (58/28 mmHg,
mean 41 mm Hg) with high pulmonary artery wedge pressure
(28 mm Hg) and elevated central venous pressure (17 mmHg) were
observed. Laboratory results revealed significantly reduced TSH
concentration (previously normal) with normal FT3 and FT4 lev-
els. In pharmacotherapy the dose of selective beta-blocker was re-
duced and an antithyroid drug was added. After exclusion of sar-
coidosis by pulmonologist, samples for histopathological analysis
because of the amyloidosis suspicion were taken. After four weeks
the patient was hemodynamically stable and discharged home. His-
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Figure 3. The four-chamber apical view. The left atrial measurement
of 5.2x7.75 cm

tological analysis confirmed the diagnosis of amyloid light-chain
(AL) amyloidosis, so the patient was scheduled for the first course
of chemotherapy. Unfortunately, shortly after, the patient developed
pulmonary oedema and died before admission to the hospital.

Review of literature

The coexistence of heart amyloidosis and COPD is a very rare
condition and there is lack of data regarding treatment of such
patients. The most reports concentrate on hypertrophic cardio-
myopathy coexisting with lung disease. The restrictive cardiomy-
opathy in the course of amyloidosis is a uncommon condition,
that entails diagnostic and therapeutic difficulties. Typical echo-
cardiographic image of amyloidosis is not always observed. This
disease in the echocardiography as well as clinically can mimic re-
strictive cardiomyopathy. The problem, that is encountered in this
case, is the co-occurrence of the cardiovascular and respiratory
system dysfunction, which requires deliberate therapy, especially
on the adrenergic system. The coexistence of these diseases with
mitral stenosis additionally impaired the left ventricular filling.
A reflection of this problem was observed during RHC in an el-
evated PAWP.

Amyloidosis is a group of primary or secondary diseases charac-
terized by an extracellular deposition of an insoluble protein (amy-
loid) in various organs, whose symptoms may mimic many diseases
[1]. This pathology is the rarest HF cause and it is connected with
many diagnostic and therapeutic problems. The standard diagnos-
tic tools are mostly insufficient and the final diagnosis is available
only after the histological analysis. The clinical picture varies de-
pending on the amyloidosis type and on the cardiac involvement
itself which presents a wide spectrum of pathological changes.
The first most common presentation is the decrease of an exercise
tolerance, atrial arrhythmias and pericardial effusions, followed by
pulmonary congestion or pulmonary oedema [2,3]. These symp-
toms may be accompanied by elevated levels of BNP and troponin,
even in the early stage of the disease. The feature that could over-
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Figure 4. Transthoracic echocardiography, the four-chamber apical
view. The calcification on the posterior mitral valve leaflet and on the
posterior part of the mitral annulus of 1.65x 1.83 cm diameter

take the clinical manifestation of the disease, is diastolic dysfunc-
tion observed in the echocardiography [4,5]. In the advanced stages
disproportionate accumulation of amyloid within the septum
mimicking hypertrophic cardiomyopathy with dynamic narrow-
ing of left ventricular outflow tract (LVOT) can be observed [6, 7].
The predominant ECG change is low QRS voltage and intraven-
tricular conduction disturbances, often in the form of a left-bundle
branch block. During 24-hour ECG monitoring, a non-sustained
supraventricular and ventricular tachyarrhythmia can be observed
in the majority of patients [3].

One of the HF symptoms observed in this case was the right
ventricular pressure overload, which by the interventricular sep-
tum affected left ventricular function. Numerous experimental and
clinical studies showed that the right ventricular pressure overload,
as a consequence of increased pulmonary vascular resistance, can
affect via a common septum on the left ventricular filling profile by
reducing its diastolic susceptibility [8,9]. There were no observable
direct abnormalities of the LV caused by COPD [10]. The effect of
volume or pressure overload of the right ventricle on the left ven-
tricular function is defined as the inverse Bernheim phenomenon
and is explained by the common wall (the interventricular sep-
tum) and the common cavity of the pericardium covering the heart
[9,11]. In chronic right ventricular pressure overload, a phenom-
enon that plays a dominant role is the movement of the septum
towards the LV cavity. That results in reduction of the LV volume,
contractility and, consequently, in the increase of the LV diastolic
pressure [12]. Diastolic dysfunction, which increases in proportion
to the pressure in the right ventricle, is intensified under the influ-
ence of physical exertion or infection [13-15]. According to this,
the clinical picture of COPD beyond the capacity of the right ven-
tricle, may be indirectly created by a left ventricular diastolic func-
tion. Potential increase in left ventricular filling pressure, passively
transferred to the pulmonary capillary system, can be applied to
the already elevated precapillary pressure and contribute to the se-
verity of dyspnea in these patients.
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Figure 5. ECG registered during the first hospitalization

Treatment

There are a few targeted therapies depending on the type of amy-
loidosis, however, the systemic form of the disease is associated
with a poor prognosis. The annual mortality reaches 40% even
after application of treatment [16]. The presented case shows how
difficult challenge is to treat such patients. Some data of patients
affected by hypertrophic cardiomyopathy and pulmonary disease
is available, but there is still lack of knowledge on patients with
amyloidosis. It appears that in these patients the use of cardiose-
lective beta-blockers will result in less exacerbation of COPD. In
summary of the Cochrane Database Systemic Review there were
no adverse effects of the use of selective beta-blockers on FEV1 or
exacerbations of COPD [17]. However it was found, that treatment
with these drugs in cardiac patients with concomitant COPD
should be intensified very carefully [17]. A subsequent study re-
vealed that the use of non-selective beta-blockers turns out to be
beneficial in reducing the incidence of hospitalization [18].

In this case primary or secondary nature of amyloidosis was not
specified. Location and course of the disease suggests its primary
character. Isolated cardiac amyloidosis is very rare and additional
patient tests did not suggest this disease, that further hampered ap-
propriate diagnostic evaluation. This resulted in a delay of a direct
therapy. So far, an effective direct therapy for primary amyloido-
sis hasn’t been found. The recommended treatment is based on
the reduction or elimination of a number of plasma cells producing
a monoclonal amyloid deposition [19]. Another treatment method
is an autologous stem cell transplantation. In addition to pharma-
cological treatment in patients with isolated cardiac amyloidosis,
heart transplantation is possible, but it is associated with a high risk
of disease recurrence [20,21]. The standard symptomatic pharma-
cotherapy of the HF in amyloidosis may have limited or even harm-
ful effects, especially related to beta-blockers. Digitalis and calcium
channel blockers may accumulate in the tissues with accumulated
amyloid, and therefore these drugs are relatively contraindicated
due to increased toxicity [22,23]. The recommendations related
to implantation of a pacemaker and cardioverter-defibrillator in
preventing sudden cardiac death in patients with hypertrophic

cardiomyopathy do not work in those with amyloidosis [24, 25].
Limitations arise from the belief that sudden cardiac death in these
patients is the result of electromechanical dissociation [25]. How-
ever biventricular pacing may be beneficial in prevention of cardiac
decompensation resulting from ventricular dyssynchrony [26].

Summary

This case shows how complex problem is the coexistence of
the heart and lung diseases. The impairment of left ventricular
filling was related to the amyloidosis, mitral stenosis and COPD.
Heart catheterization allowed for a better understanding of
the hemodynamic abnormalities in such a complex etiology of
HEF. Despite the well-preserved systolic function, cardiac index
was reduced mainly due to elevated left ventricular filling pres-
sure, that was illustrated by high PAWP with slightly elevated
central venous pressure. Moreover, hyperthyroidism, which in-
creased the incidence of arrhythmia, had its share in the desta-
bilization of the patient’s condition. The application of adequate
pharmacotherapy was delayed because of an improper diagnosis.
However, despite the possible induction of targeted therapy, the
patient’s prognosis remained poor.
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