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Syncope and autonomic failure in a middle-aged man
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Colombo, Solbiati (internal medicine)

An Albanian 54-year-old man presented to the Emergency
Department (ED) after a transient loss of consciousness that
occurred while walking in the street. The episode was pre-
ceded by dizziness, vertigo and palpitations, and was fol-
lowed by fatigue and paraesthesia in the right arm and leg.
A long-standing history (1-2 years) of lower limb fatigue
with progressive walking problems, slow speech rate, confu-
sion and severe weight loss (about 70 kg) was reported. The
patient also described previous syncopal episodes similar to
the present one. A patient’s friend, who had not seen him in
years, noticed that the patient was more confused and slow
in moving and speaking than what he recalled.

His past medical history was positive for type-2 diabetes,
visual impairment in the left eye and a previous vitreous
haemorrhage. The family medical history was unremarkable.

On admission to the Internal Medicine Unit, the patient
was alert, attentive and partially oriented, with no sign of
dehydration, hypo-perfusion or congestive heart failure.
Chest and abdomen physical examinations were normal.
Blood pressure was 95/50 mmHg in the supine position,
and the systolic blood pressure dropped to 65 mmHg while
standing. Heart rate was 78 beats/min and regular, peripheral
oxygen saturation was 96% in room air and body tempera-
ture was 36 °C. Neurological examination showed slurred
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speech, severe loss of muscle mass with diffuse limb fas-
ciculations, diffuse absence of tendon reflexes, no response
to plantar cutaneous stimulation, distal anaesthesia, postural
tremor along with lower limb weakness, ataxic gait, bilateral
foot drop and postural instability, distal anaesthesia for epic-
ritic and proprioceptive sensibility without any impairment
in the cranial nerves.

Routine blood tests and chest X-ray study were normal.
The ECG showed low voltages in both precordial and limb
leads. The brain computed tomography was normal.

Preliminary investigations
Colombo, Solbiati, Ceriani (internal medicine)

The transient loss of consciousness was interpreted as syn-
cope due to orthostatic hypotension. Considering the patient
history of recurrent syncopal episodes and the abnormal
ECG, 72-h ECG telemetry and a trans-thoracic echocardi-
ography were performed. The monitoring was negative for
significant dysrhythmic events, and the echocardiography
showed left ventricular diastolic dysfunction and hyper-
trophy, especially at the interventricular septum (14 mm),
which had a sparkling appearance.

Orthostatic hypotension along with muscular hypotrophy,
widespread absence of tendon reflexes and loss of sensitiv-
ity suggested a problem of the peripheral nervous system.
In agreement with our consultant neurologists, we obtained
an electromyography: it showed a severe chronic and active
axonal polyneuropathy. To deepen the differential diagnosis
of the polyneuropathy that was the leading condition at that
moment, we asked our neurologist for a consultation.
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Further investigations
Frattini, Di Fonzo (neurology)

The presenting syndrome was compatible with a chronic
axonal polyneuropathy possibly due to vitamin deficiency,
infection or a paraneoplastic cause (see Table 1).

The patient underwent brain and spine MRI and lumbar
puncture. The MRI was normal, while the cerebrospinal
fluid analysis showed normal glucose and cell counts and
an increase in proteins (195 mg/dl). The cytological exami-
nation, search for oligoclonal bands, PCR for herpes simplex
virus, Epstein—Barr virus, varicella—zoster virus, human her-
pesvirus 6, Enterovirus, Treponema, Toxoplasma and Cyto-
megalovirus, B. burgdorferi IgG and IgM, and Gram stain
and culture for bacteria and mycobacteria were all nega-
tive. Blood tests for QuantiFERON-TB, B- and C-hepatitis,
search for oligoclonal bands, B. burgdorferi I1gG and IgM,
screening for celiac disease, anti-nuclear antibodies, anti-
neutrophil cytoplasmic antibodies and HIV were all nega-
tive. Vitamin B12, folate, serum protein electrophoresis,
erythrocyte sedimentation rate, kidney function and urine
test were normal. To note, a TSH-suppression test showed
normal fT3 and fT4 and negative anti-thyroid antibodies,
normal kappa- and lambda-light-chain values with a slight
increase in their ratio. To exclude possible paraneoplastic
aetiology of the neuropathy, we obtained neck, chest and
abdomen contrast-enhancement computed tomography, PET
scan, testicular ultrasound, upper endoscopy (with biopsies)
and tumour biomarkers, all negatives. Anti-Hu-Yo-Ri-MA1-
MAZ2-CV2-amphiphysin antibodies were negative in both
serum and cerebrospinal fluid.

Colombo, Solbiati, Ceriani (internal medicine)

All the tests suggested by our consultant neurologists were
negative. Because of the presence of peripheral neuropathy,
left ventricle hypertrophy and evidence of low-voltage at
ECG, we suspected that systemic amyloidosis might be the
cause of the patient’s symptoms. Accordingly, the patient
underwent abdominal fat pad biopsy, bone marrow aspira-
tion with biopsy and cardiac MRI for possible cardiac and
neuropathic amyloidosis.

Zilocchi (radiology)

Contrast-enhanced cardiac MRI showed bi-ventricular
hypertrophy, diffuse sub-endocardial delayed enhancement
and little pericardial effusion; these findings are strongly
suggestive for cardiac amyloidosis (see Figs. 1, 2).

Diagnosis and brief discussion
Frattini, Di Fonzo (neurology); Del Bo (genetics)

Abdominal fat pad biopsy and bone marrow aspiration and
biopsy were negative. Since the screening for AL amyloido-
sis was negative, we obtained a gene sequencing of the tran-
sthyretin (ATTR) gene coding regions looking for hereditary
amyloidosis, which showed a heterozygous mutation c.160
A> G, p.Arg34Gly. This mutation is known to be patho-
genic, as demonstrated in one male patient from Kosovo [1].

Table 1 Causes of axonal

neuropathies Metabolic

Paraproteinemia
Vitamin deficiency
Toxic-iatrogenic
Vasculitis

Paraneoplastic syndromes

Infections

Hereditary axonal polyneuropathies

Others

Diabetes mellitus, chronic renal failure

Multiple myeloma, Waldenstrom’s disease, MGUS, POEMS
B1, B12, B7, nicotinic acid

Chemotherapeutic drugs, phenytoin, isoniazid, alcohol

Wegener’s granulomatosis, Churg—Strauss syndrome,
Sjogren’s syndrome, rheumatoid arthritis, lupus erythe-
matosus

Especially associated to small-cell carcinoma of the lung,
B-cell lymphoma, ovarian cancer (anti-Hu, CRMP-5,
LGIl)

Leprosy, HIV, lyme, hepatitis
CMT?2, CMTX, familial amyloidosis, porphyria

Sarcoidosis, traumatic

MGUS Monoclonal gammopathy of uncertain significance, POEMS polyneuropathy, organomegaly, endo-
crinopathy, monoclonal gammopathy skin change syndrome, CRMP-5 collapsing response mediator pro-
tein 5, LG leucine rich. Glioma inactivated 1, CMT2 Charcot-Marie-Tooth type-2 disease, CMTX Char-

cot—-Marie-Tooth X-linked disease.
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Fig. 1 Cardiac MRI four chambers and short-axis two chambers in cine-TrueFISP sequences. Note the important bi-ventricular hypertrophy and

little pericardial effusion typical of cardiac amyloidosis
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Fig.2 Cardiac MRI four chambers and short-axis two chambers view in T1 PSIR sequences. Note the subendocardial delayed enhancement

typical of amyloidosis

Colombo, Solbiati (internal medicine)

Cardiac amyloidosis and amyloid neuropathy are caused by
a deposition of amyloid protein in the heart or in nerves.
In primary (or AL) amyloidosis, the amyloid protein is
made of misfolded immunoglobulin light chains. The
most common non-AL amyloidosis is ATTR amyloidosis
that is due to a deposition of a wild type (in the elderly) or
mutated transthyretin (i.e. hereditary amyloidosis). Amyloid

cardiomyopathy is common in both AL and ATTR amy-
loidosis; vice versa nerve involvement is more common in
hereditary ATTR amyloidosis.

To make a diagnosis of systemic amyloidosis, both a
suggestive clinical picture and a demonstration of amyloid
deposition in the organism are required [2, 3]. Minimally
invasive site biopsies may demonstrate tissue amyloid depo-
sition with little harm for the patient, but they have only a
moderate sensitivity. For example, fat pad aspiration biopsy
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has an estimated sensitivity and specificity of 60-85% and
92-100%, respectively, depending on the site of involve-
ment and type of amyloidosis [4, 5]. Bone marrow biopsy
has even a lower diagnostic accuracy, with a sensitivity of
50-80% [6].

Even if we could not demonstrate a pathological accu-
mulation of amyloid protein in the patient, we deemed our
findings sufficient for the diagnosis. First, the clinical pic-
ture was typical; second, the causal role for the particular
mutation we found was already described [1]; and third,
cardiac magnetic resonance results were highly specific for
cardiac amyloidosis. Cardiac MRI has a very good diag-
nostic accuracy, with a specificity reaching 92% in a recent
meta-analysis [7]: a positive high-specificity test to rule-in
the diagnosis if the clinical presentation is typical [8]. For
these reasons, we judged further invasive assays (such as
myocardial biopsy) unnecessary and unsafe [9].

Management

Colombo, Solbiati (internal medicine); Frattini, Di
Fonzo (neurology)

The management of hereditary ATTR amyloidosis depends
on the disease stage. In young patients with few co-morbid-
ities and little neurological involvement, liver transplanta-
tion is the treatment of choice. In older patients with more
severe neurological involvement or multi-organ dysfunction,
the target is to slow disease progression [3]. Two drugs are
available for disease control in hereditary ATTR; they both
act on protein misfolding. Diflunisal is a low-cost non-ste-
roidal anti-inflammatory drug that slows neurologic impair-
ment [10]. Tafamidis is a novel high-cost drug, specifically
designed for ATTR amyloidosis that slows the neurologic
progression of the disease [11].

In our case, due to the patient’s lack of healthcare reim-
bursement at the time of hospital discharge, we started difl-
unisal to reduce the neurological impairment rate of progres-
sion. Furthermore, we advised the patient and his family to
have genetic counselling performed, and we found that the
patient’s daughter was affected by the same mutation.
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