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Abstract

Cardiac amyloidosis (CA) is a rare health condition that occurs due to amyloid deposits in the heart's tissues, it causes restrictive cardiomy-
opathy, which leads to heart failure and death. This report discusses a case of 72-year-old Saudi male known case of hypertension, diabetes
mullets, left ventricular dysfunction, and chronic kidney dysfunction presented to hospital with shortness of breath, paroxysmal nocturnal
dyspnea, and orthopnea. Patient's physical examination revealed jugular vein distention, generalized pitting edema and abdominal disten-
sion. Echo image exhibited abnormal myocardial texture with moderate global hypokinesia, left ventricular D shape, and thickened inter-
atrial sep-tum. CA diagnosis is complex, and its diagnostic accuracy is relatively limited. Delay in CA diagnosis continues to challenge
clinicians, which has adverse effects on patient's quality of life, and mortality rate. Underdiagnosis mainly because disease has nonspecific
symptoms which often associated with poor prognosis. To aid in early diagnosis and treatment, nurses should be aware about symptoms,
diagnostic approach, and disease progression of CA.
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1. Introduction

Amyloidosis is a category of diseases marked by the unregulated accumulation of amyloid fibrils protein in several tissues in the body's
organs (Gillmore et al., 2016). Many organs or organ systems as the heart, kidney, peripheral nerves, gastrointestinal tract, and eyes may
be affected by the deposition of amyloidotic fibrils, which can cause structural and functional change. Cardiac amyloidosis is difficult to
detect because the clinical manifestations are often varied and nonspecific (Gao et al., 2019). Patients with AL amyloidosis have 50%
chance of cardiac involvement (Halwani et al., 2010). Amyloidosis is a rare systemic disease that affects people all over the world. The
incidence is unknown, but AL amyloidosis, the most common condition, has an annual incidence of 6 to 10 cases per million in the United
Kingdom and the United States (Banypersad et al., 2012). 50-65% of cases in this disease affect the heart, increasing patient morbidity
and mortality (Agibetov et al., 2020).

There are subtypes of systemic amyloidosis; mainly three types cause severe cardiac disease (Shah et al., 2006). Primary amyloidosis is
also known as AL amyloidosis or immunoglobulin light chain amyloidosis. It is the most popular and seems to be the worst prognosis
(Picken, 2007; Gertz et al., 2005). AL amyloidosis could be associated with multiple myeloma which requires doses of chemotherapy to
prevent sever complications after stem cell transplantation (Comenzo & Gertz, 2002). The secondary type of amyloidosis is mainly related
to infectious or chronic inflammatory diseases, for example, rheumatoid arthritis (Picken, 2007). The third type is associated with hereditary
and known as hereditary amyloidosis, which is related to a rare autosomal dominant trait (Cannon et al., 2004).

Given the accelerated deterioration seen in advanced stages of cardiac amyloidosis, an accurate and early efficient diagnostic approach in
CAis critical and vital. In CA, it is well known that the onset of restrictive pathophysiology is associated with a significantly poor prognosis
(Klein et al., 1991).

2. Case presentation

2.1. Medical history and chief complaints

Accelerated S.M. is a 72-year old Saudi male known case of hypertension and diabetes mellitus, non-ischemic cardiomyopathy, left ven-
tricular dysfunction and chronic kidney disease. He presented to ER complaining of shortness of breath, difficulty in breathing when he is
sleeping and lying down. He also reported that these symptoms had started over five weeks and progressed over time.

2.2. History of present illness
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His medical history was notable for hypertension, diabetes mellitus, left ventricular dysfunction, non-ischemic cardiomyopathy, and
chronic kidney dysfunction in the third stage.

2.3. History of past illness

He was diagnosed with hypertension and diabetes mellitus twelve years and ten years ago, respectively. He had also suffered from non-
ischemic cardiomyopathy one years ago and chronic kidney diseases nine months ago. In 2018 he had coronary angiography. He was
admitted to the hospital for four days six weeks before he complained of high blood pressure 189/120 mm Hg; he went through Discharge
Against Medical Advice (DAMA) after mild improvement in his health condition.

2.4. Family/social history

The patient had a positive family history of hypertension and heart diseases. He lost his father 14 years before in heart failure, and his
brother has hypertension. He also mentioned; as he has to visit his farm every day, he can’t manage time for routine checkups and daily
exercises. He usually consumes low salt, high carbohydrate, and fat diet and doesn’t take adequate fruits & vegetables. In addition, he
denied any history of smoking, alcohol, or drug abuse.

2.5. Medication history

The patient’s pre-admission medications were Lasix (40 mg) orally BID, Metolazone (2.5 mg) orally OD on an alternative day, Aldactone
(25 mg) orally OD, Perindopril (2.5 mg) orally OD, and Metformin (500mg) TDS orally and Aspirin (81mg) OD orally.

2.6. Physical examination upon admission

On admission, his vital signs were BP=172 /102 mm Hg, PR=83 bpm SP02=92% Temp=36.8 °C, RR= 19 breaths per minute, Weight =
113 kg, Height= 170 cm. Tachypnea at rest using accessory muscle for breathing is noticed, chest dullness sound during percussion in the
right side with decreased air entry. The patient had generalized pitting edema with massive scrotal swelling, elevated jugular venous pres-
sure, abdominal distension with positive shifting dullness of liver, light peripheral cyanosis, and small white spots on fingernails. The
protruding tongue was also noticed during CN XII Hypoglossal nerve assessment.

2.7. Laboratory examinations

After the patient was admitted to the hospital, a full blood profile test was done to check for any abnormalities. According to the protein
electrophoresis report, Serum Alpha-1 globulin was 7.3 %, Kappa Light Chain free serum had a value of 82.9 mg/dl, total protein was 5.42
g/dl, protein/ creatinine ratio was = 821 mg/g creat, and total protein in urine was 32 mg/dl. The hematology report showed that platelet
count was = 143 per microliter, and coagulation profile showed that PT= 14.9 seconds, PTT= 29.8 seconds, blood chemistry results showed
that BUN=25.1 mg/dL, creatinine= 201 mmol/L, K=4.3 mmol/L, Uric acid= 604 pmol/L, Protein=53.9 g/dL, Bilirubin=7.4 g/L, Albumin=
32.8 g/L, Arterial Blood Gases results revealed respiratory acidosis PH=7.493, pCO2= 54.4 mmHg and pO2= 73.9 mmHg.

2.8. Imaging examinations

ECHO revealed severe left ventricular systolic dysfunction with 25% ejection fraction, grade 2 diastolic dysfunction with high left ventric-
ular filling pressure, abnormal myocardial texture with moderate global hypokinesia, and left ventricular D shape indicating pressure and
volume overload with pulmonary hypertension. It also exhibited symmetrical severe concentric thickened AV and MV without significant
valvular heart disease, trace tricuspid, large pleural effusion with mild trace, thickened interatrial septum, and brighter color indicates
deposits of protein on the surface of the heart. (figure 1) (figure 2)

Electrocardiogram was done for the patient, and it showed slow cardiac rhythm, right bundle branch block, low voltage complexes QRS
amplitude < 0.5 mV in limb leads, and pseudo-infarct pattern (pathologic Q waves on leads V1 to V3), which indicate impaired of cardiac
contractile function with amyloid infiltration. (figure 3)

Fig. 1: Abnormal Myocardial Texture.
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Fig. 3: Electrocardiogram with Low Voltage in Limb Leads.

3. Treatment

On admission to CCU central venous catheter had been placed and following medications administered; Coversyl 5mg, Clexane 60mg,
Concor 5mg, Heparin 50001U, Ceftriaxone 2g, Gentamycin 500mg, Lasix 40mg, Metolzone 2.5mg, Aldactone 25mg, perindopril 2.5mg,
omeprazole 20 mg, in addition to IV fluids.

As found in literature and previous studies that transplantation of heart in advanced stage of cardiac amyloidosis does not show good results
due to frequent recurrence and possibility of amyloid deposition in donor's heart (Selvanayagam et al.,2007). Patient discharged after his
condition had become stable within seven weeks of admission, in addition chemotherapy has recommended.

4. Qutcomes

Outcomes among patients with cardiac amyloidosis improve with the continued development of novel AL and ATTR targeted therapies.
The prognosis, mainly when diagnosed at an early stage, is now much improved compared with previous eras. Nonetheless, patients with
advanced cardiac amyloidosis and those who fail to respond to disease-modifying therapy still have a poor prognosis and impaired quality
of life. Early referral for palliative care support in this setting might be beneficial (Fine et al., 2020). In this case report, the patient was
diagnosed with cardiac amyloidosis late-stage and had severe complications with unsatisfactory progress.

5. Follow-up

The patient is given a referral to the Hematology clinic for follow-up and referral to Oncology for follow-up and to start the doses of
chemotherapy. Besides, the patient had given an appointment after one month with a Cardiologist and was advised to follow healthcare
providers’ instructions.

6. Discussion

Cardiac amyloidosis is a rare disorder where amyloid fibrils deposit in the heart's interstitium and causes morphological and functional
anomalies. Since the clinical symptoms of cardiac amyloidosis are also varying and nonspecific, it is difficult to diagnose (Gao et al., 2019).
Amyloid transthyretin (ATTR) amyloidosis and amyloid light-chain (AL) amyloidosis are the two main subtypes of cardiac amyloidosis.
While there are many similarities in clinical signs and laboratory results between the disease forms, it is essential to distinguish them
because their treatment and prognosis are different (Quarta et al., 2014).

Studies show that cardiac amyloidosis is underdiagnosed in the elderly population, and the prevalence rate is up to 25% in the age group
of 80 and above (Mohammed et al., 2014; Cornwell et al., 1983). The classic clinical presentation of cardiac amyloidosis is associated with
congestive heart failure signs like exertional dyspnea and orthopnea. Lethargy and fatigue are typical side effects of cardiac output defi-
ciency. In certain patients, symptoms of right ventricular failure, such as abdominal distension and lower extremity edema, can be more
noticeable. (Donnelly & Hanna, 2017; Bhogal et al., 2018). The thickening of the left ventricle wall is the most common echocardiographic
feature, particularly in the absence of hypertension. Still, this feature has low specificity for the detection of cardiac amyloidosis. Echocar-
diographic characteristic of cardiac amyloidosis shows granular, sparkling, hyperechogenic appearance, which causes left ventricular hy-
pertrophy. Moreover, its sensitivity tends to be low, at 26% to 36% (Selvanayagam et al., 2007).
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Patients with CA-related heart failure have symptoms similar to those identified by patients with other heart failure phenotypes. Further-
more, the traditional screening instruments used to detect heart failure are no longer used (cardiac biomarkers, electrocardiographic markers,
imaging techniques). Advanced expertise is needed to differentiate between amyloid and non-associated heart failure. Predictive algorithms
based on advanced artificial intelligence techniques may be helpful in clinical diagnosis if they are included in this point. (Agibetov et al.,
2020).

The gold standard for diagnosing cardiac amyloidosis is still a histological examination of endomyocardial tissue, though it has limitations.
As a result, non-invasive diagnostic modalities for cardiac amyloidosis are needed. Echocardiography, ultrasound, and magnetic resonance
imaging may reveal features that aren't always indicative of cardiac amyloid. In this context, nuclear medicine has developed several
imaging modalities for diagnosis and prognostic stratification of cardiac amyloidosis (Noordzij et al., 2015).

A study conducted in 2020 among cardiologists considered the biopsy to diagnose patients with suspected heart failure, which is not
standard practice (Mircsof, 2020). The time it takes for a diagnosis to be made harms cardiac function. A one-year delay was found to
significantly negatively impact patients and cause mortality (Qian et al., 2014; Ruberg et al., 2012). Vascular issues, systolic and diastolic
dysfunction, and conduction and rhythm disorders are functional effects of amyloid infiltration. A known complication of systemic amy-
loidosis is amyloidotic infiltration in the coronary arteries (Mueller et al., 2000).

Canadian Cardiovascular Society and Canadian Heart Failure Society Joint Position in 2020 had stated a recommendation that could be
followed as a guidelines in order to early detect the cardiac amyloidosis, said as following:1) Diagnostic workup for cardiac amyloidosis
for patients who present with signs and symptoms of heart failure who have one or more of the following features: (A) unexplained
increased left ventricular wall thickness; (B) older than 60 years of age with left ventricular ejection fraction less > 40%; (C) unexplained
peripheral sensorimotor neuropathy and/or dysautonomia; (D) history of bilateral carpal tunnel syndrome; and (E) established AL or ATTR
amyloidosis, 2) performance of routine investigations for the evaluation of heart failure in patients who present with suspected cardiac
amyloidosis, including 12-lead ECG, troponin, and BNP/NTproBNP,3) serum and urine protein electrophoresis with immunofixation assay
be performed in all patients with suspected cardiac amyloidosis to evaluate for possible AL amyloidosis or other plasma cell dyscrasia
(Fine et al., 2020)

7. Conclusion

Cardiac amyloidosis is a condition that is both fatal and progressive. To aid in early diagnosis and treatment, nurses should be aware of the
symptoms of cardiac amyloidosis. Patients with early diagnosis and care have better results and a better quality of life. To understand
cardiac amyloidosis, nurses must be familiar with the early signs and symptoms and disease progression. Nurses must protect patients from
injury as weakness and syncope are common symptoms of amyloidosis, and they can put patients at risk of falling (Kendall, 2010). Guide-
lines for heart failure education may be adapted to teach patients with cardiac amyloidosis. Medication adherence and symptom manage-
ment are critical components of heart failure patient education and contribute to the patient's overall quality of life (Edwardson, 2007).
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