So Much More than Bald and Bloated

The approach to clinical conundrums by an expert clinician is revealed through the presentation of an actual patient’s case in an
approach typical of a morning report. Similar to patient care, sequential pieces of information are provided to the clinician, who is
unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the patient and the discussant.
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[ . } This icon represents the patient's case. Each paragraph that follows represents the discussant’s thoughts.
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1 A 44-year-old previously healthy semiprofessional
—' male athlete presented with five days of nausea, vom-
iting, and abdominal pain. He had also experienced several
months of decreased energy and new episodes of consti-
pation three weeks prior to presentation.

At this point, we do not have sufficient information to complete-
ly determine the cause of his abdominal symptoms. Common
causes of abdominal pain and vomiting in adults of his age
group include peptic ulcer disease, pancreatic or hepatobiliary
track disorders, small or large bowel processes, appendicitis, or
even renal pathology. Further characterization may be possible
by describing the location and quality of pain and factors that
might relieve or exacerbate his pain. Despite the ambiguity,
multiple clues might allow us to narrow the broad differential
diagnosis of abdominal pain. In a previously healthy, vigorous,
middle-aged man with subacute abdominal pain associated
with constipation, the differential diagnosis should include dis-
ease states that may cause a bowel obstruction; these states
include inflammatory bowel disease (IBD), gastrointestinal ma-
lignancy, or peptic ulcer disease. Mechanical obstruction due to
volvulus or intussusception would be less likely in his age group.
Given his history of several months of fatigue and several weeks
of constipation, he should be evaluated for metabolic causes
of abdominal pain and constipation, such as hypothyroidism
or hypercalcemia. In addition to basic laboratory and imaging
studies, obtaining additional history regarding prior abdominal
surgeries, medication use, alcohol intake, and family and travel
history will be the key in directing the evaluation.

r_} Six months prior to admission, the patient began to
' feel more fatigue and exercise intolerance, reduced
sweating, increased cold intolerance, and increased pre-
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syncopal episodes. He was diagnosed with hypothyroidism
(TSH 6.69 plU/mL; free T4 not done) and initiated on
levothyroxine. One month prior to presentation, he devel-
oped constipation, loss of taste, reduced appetite, and
weight loss of 30 pounds. He developed blurry vision and
photophobia. He also complained of erectile dysfunction,
urinary hesitancy and straining, which were diagnosed as
benign prostatic hypertrophy.

Given the addition of numerous historical features in a previ-
ously healthy man, it is important to strive for a parsimonious
diagnosis to unify his seemingly disparate features. His fatigue,
constipation, and cold intolerance are consistent with his diag-
nosis of hypothyroidism but are nonspecific. Whether the de-
gree of hypothyroidism caused his symptoms or signs is doubt-
ful. The constellation of symptoms and signs are more likely to
be representative of a nonthyroidal illness. His abdominal pain,
unexplained weight loss, and presyncopal episodes should raise
consideration of adrenal insufficiency. The combination of hy-
pothyroidism and adrenal insufficiency suggest the possibility
of an autoimmune polyendocrine syndrome or other pituitary
pathology. In this case, history of headache, dysgeusia, and vi-
sual disturbances might support the diagnosis of pituitary ade-
noma. A cosyntropin stimulation test could establish the diag-
nosis of adrenal insufficiency. A low ACTH level would establish
a diagnosis of pituitary or hypothalamic hypofunction. If pituitary
hypofunction is documented, then a brain MRI would be need-
ed to confirm the diagnosis of pituitary adenoma.

His newly reported erectile dysfunction suggests the pos-
sibility of a psychiatric, neurologic, hormonal, or vascular pro-
cess and should be explored further. Sexual dysfunction is
also associated with adrenal insufficiency and hypopituitarism.
However, the presence of suspected prostatic hypertrophy in a
male competitive athlete in his forties also raises the question
of exogenous androgen use.

r_} His past medical history was notable for a two-year his-
— tory of alopecia totalis, seasonal allergies, asthma, and
a repaired congenital aortic web with known aortic insuffi-
ciency. He was married with two children, worked an office
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job, and had no history of injection drug use, blood transfu-
sions, or multiple sexual partners. His family history was no-
table for hypothyroidism and asthma in several family mem-
bers in addition to Crohn disease, celiac disease, diabetes,
cardiovascular disease, and cancers of the breast and lung.

His past medical, surgical, and family history supports a diag-
nosis of autoimmune disease. Although there is a personal
and family history of atopic disorders, including allergic rhinitis
and asthma, no association is found between atopy and auto-
immunity. His family history of hypothyroidism, Crohn disease,
and diabetes suggests a familial autoimmune genetic predis-
position. His history of alopecia totalis in the setting of hypo-
thyroidism and possible autoimmune adrenal insufficiency or
autoimmune hypophysitis raises suspicion for the previously
suggested diagnosis of polyglandular autoimmune syndrome,
also known as autoimmune polyendocrine syndrome. Type |
polyglandular autoimmune syndrome is associated with hy-
poparathyroidism and mucocutaneous candidiasis. In the ab-
sence of these symptoms, the patient more likely has type Il
polyglandular autoimmune syndrome. Type Il syndrome is
more prevalent and can occur in the setting of other nonen-
docrine autoimmune disorders, such as vitiligo, myasthenia
gravis, or rheumatoid arthritis. Adrenal insufficiency can be the
initial and most prominent manifestation of type Il syndrome.
r_} On physical exam, he was afebrile, with a heart rate of
' 68 beats per minute, respiratory rate of 16 breaths per
minute, and normal oxygen saturation. His supine blood
pressure and heart rate were 116/72 mm Hg and 66 beats
per minute, respectively, and his standing blood pressure
and heart rates were 80/48 mm Hg and 68 beats per min-
ute respectively. He was thin, had diffuse scalp and body
alopecia, and was ill-appearing with dry skin and dry mu-
cous membranes. No evidence of Osler nodes, Janeway
lesions, or splinter hemorrhages were found on cutaneous
examination. No Roth spots or conjunctival hemorrhages
were noted on ophthalmologic examination. He had both a
3/6 crescendo—decrescendo systolic murmur best heard at
the right clavicle and radiated to the carotids and a 3/6
early diastolic decrescendo murmur best heard at the left
sternal border. His abdomen was slightly protuberant, with
reduced bowel sounds, hyperresonant to tympanitic on
percussion, and a diffusely, moderately tender without
peritoneal signs. Neurologic examination revealed 8 mm
pupils with minimal response to light and accommodation.
The remaining portions of his cranial nerve and complete
neurologic examination were normal.

The presence of postural hypotension supports the previous
suspicion of adrenal insufficiency, and the possibility of a pitu-
itary or hypothalamic process remains. However, his dilated and
minimally responsive pupils and potentially adynamic bowel
are inconsistent with these diagnoses. Mydriasis and adynamic
bowel in combination with orthostatic hypotension, dysgeusia,
urinary retention, and erectile dysfunction are strongly sugges-
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tive of an autonomic process. Endocarditis is worth consider-
ing given his multisystem involvement, subacute decline, and
known valve pathology. The absence of fever or stigmata of
endocarditis make it difficult to explain his clinical syndrome.
An echocardiogram would be reasonable for further assess-
ment. At this point, it is prudent to explore his adrenal and
pituitary function; if unrevealing, embark on an evaluation of
his autonomic dysfunction.

r_} Initial laboratory investigations were notable for mild
— normocytic anemia and hypoalbuminemia. His cosyn-
tropin stimulation test was normal at 60 minutes. An abdom-
inal CT scan demonstrated marked dilation in the small bow-
el loops (6 cm in caliber) with associated small bowel wall
thickening and hyperemia. The echocardiogram was unre-
vealing and only confirmed the ongoing, progression of his
known valve pathology without evidence of vegetation.

The above testing rules out primary adrenal insufficiency, but
an appropriate response to the cosyntropin stimulation test
does not rule out secondary, or pituitary, adrenal insufficiency.
The echocardiogram and lack of other features make infective
endocarditis unlikely. Thus, as mentioned, it is important now
to commence a complete work-up of his probable dysautono-
mia to explain the majority of his features. Additionally, his hy-
pothyroidism (if more than sick euthyroid syndrome), family his-
tory of autoimmune processes, and alopecia totalis all suggest
the possibility of an immune-related syndrome. His CT scan re-
vealed some thickened hyperemic bowel, which could suggest
an IBD, such as Crohn disease; however, the absence of other
signs, such as fever, diarrhea, or bloody stools, argues against
this diagnosis. A syndrome that could unify his presentation is
autoimmune autonomic ganglionopathy (AAG), a rare genetic
autonomic system disorder that presents with pandysautono-
mia. The spectrum of autoimmunity was considered early in
this case, but the differential diagnosis included more common
conditions, such as adrenal insufficiency. Similarly, IBD remains
a consideration. The serologic studies for IBD can be useful
but they lack definitive diagnostic accuracy. Given that treat-
ment for AAG differs from that for IBD, additional information
will help guide the therapeutic approach. Anti-a3gnAChR an-
tibodies, which are associated with AAG, should be checked.

r_} His history of presyncope, anhidrosis, urinary reten-
— tion, and ileus raised suspicion for pandysautonomia,
as characterized by signs of sympathetic and parasympa-
thetic dysfunction. The suspicion for pandysautonomia was
confirmed via specialized autonomic testing, which includ-
ed reduced heart rate variation on Valsalva and deep
breathing maneuvers, orthostatic hypotension consistent
autonomic insufficiency on Tilt table testing, and reduced
sweat response to acetylcholine application (QSART test).
The patient underwent further diagnostic serologic testing
to differentiate causes of autonomic failure (Table 1). His
personal and family history of autoimmunity led to the
working diagnosis of AAG. Ultimate testing revealed high
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TABLE 1. Diagnostic Considerations for Autonomic Failure Correlated with Patient’s Findings
Overview adapted from Benarroch E. The clinical approach to autonomic failure in neurological disorders. Nat Rev Neurol. 2014;10(7):396-407. doi: 10.1038/nrneurol.2014.88.%

Approach to Autonomic Failure and Patient’s Clinical Findings

Categories Disorders

Neurodegenerative Disorders o Multiple System Atrophy
e Lewy Body Disorders
o Parkinson disease
o Dementia with Lewy bodies
o Others
o Familial leukoencephalopathies

o Prion disorders

Peripheral Neuropathies e Chronic Sensorimotor Neuropathies
o Diabetes
o Amyloidosis

o Metabolic

® Sensory Ganglionopathies
o Sjogren syndrome
o Paraneoplastic neuropathy

e Distal Painful Neuropathies
o Sodium channelopathies
o Infectious
o Hereditary

e Acute/Subacute Motor Polyradiculopathy
o Guillain-Barré syndrome
o Porphyria

Isolated Autonomic Failure Syndromes o Progressive
o Pure autonomic failure
® Acute or Subacute
o Paraneoplastic autonomic neuropathy

o Autoimmune autonomic ganglionopathy

Patient Study & Clinical Findings
Study

History and Exam:

Findings

o normal neuro exam (without masked facies, abnormal tone or rigidity, or shuffling gait)

© no cognitive impairment

 no family history of neurocognitive disorders

e HbA1C

o Rectal biopsy

e VVitamin B12

o Urine heavy metals
o BUN/Creatinine

o ANA

e dsDNA

® ENA panel®

o Paraneoplastic panel
o UPEP/SPEP

e RPR
o HIV
o HCV Antibody

History and Exam:

 progressive weakness and areflexia not present

5.8%

Negative Congo Red

1332 pg/mL [ref 190-910 pg/mL]
Negative

15 mg/dL / 0.68 mg/dL

+1:80 speckled pattern
Negative

Negative

Negative

Normal

Nonreactive
Negative
Negative

 no family history of porphyria, no skin findings, no seizure history, no cognitive changes

e UPEP/SPEP

o PSA

o Chest-Abdomen CT

o PET Scan

@ Bone Marrow biopsy

e Colonoscopy

e Paraneoplastic panel

e Ganglionic nicotinic ACh receptor antibody

*ENA panel includes: anti-Ro (anti-SSA), anti-La (anti-SSB), anti-Sm, anti-RNP, anti-Jo-1, anti-Scl70, anticentromere

titers of autoantibodies, specifically anti-a3gnAChR (3.29
nmol/L, normal <0.02 nmol/L), directed against the gangli-
onic nicotinic acetylcholine receptor. This finding strongly
supported the diagnosis of AAG."*7

He was initially treated empirically with intravenous immu-
noglobulin (IVIG) with minimal improvement. He received ad-
ditional immunomodulating therapies including methylpred-
nisolone, plasmapheresis, and rituximab but did not tolerate
a trial of mycophenolate. Six weeks after therapy initiation,
his antibody titers decreased to 0.89 nmol/L with associated
clinical improvement. Ultimately, he was discharged from the
hospital on day 73 with a feeding tube and supplemental to-
tal parenteral nutrition. Four months postdischarge, he had
returned to his prediagnosis weight, had eased back into his
prior activities, and was off supplemental nutrition. Over a
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Normal

0.55 ng/mL [ref 0.00-4.00 ng/mL]
No malignancy

Increased bone marrow signal
Normal

Normal with normal biopsies
Negative

3.29 nmol/L [ref <0.02 nmol/L]

year later, he completed a 10-month prednisone taper and
continued to receive monthly IVIG infusions. His symptoms
were well controlled, and he reported perspiration with ex-
ercise, good oral intake, no photophobia or orthostasis, and
was able to return to work.

DISCUSSION

The clinical approach to dysautonomia is based on different
etiologies: (1) those associated with neurodegenerative dis-
orders; (2) those associated with peripheral neuropathies,
and (3) isolated autonomic failure.? Thus, clinical history and
physical examination can assist greatly in guiding the evalu-
ation of patients. Neurodegenerative disorders (such as Par-
kinson disease), combined disorders (such as multiple-system
atrophy), and acquired or familial processes were considered.
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TABLE 2. Autonomic Failure Overview:
Signs and Symptoms

Nervous System Involvement Clinical Manifestations

orthostasis
syncope
anhidrosis

Sympathetic Nervous System

Cranial Parasympathetic Nervous System xerophthalmia

xerostomia

impaired pupillary constriction blurry
vision

photophobia

Sacral Parasympathetic Nervous System erectile dysfunction

urinary retention

Enteric Nervous System gastroparesis

constipation
neurogenic bowel obstruction
dysgeusia

Our patient had neither a personal or family history nor phys-
ical examination supporting a neurodegenerative disorder.
Disorders of the peripheral nerves were considered and can
broadly be categorized as chronic sensorimotor neuropathies,
sensory ganglionopathies, distal painful neuropathies, and
acute or subacute motor polyradiculopathies. During evalua-
tion, no historical, physical examination, or laboratory findings
supported diabetes, amyloidosis, heavy metals, Sjégren syn-
drome, paraneoplastic neuropathy, sodium channel disorders,
infectious etiologies, or porphyria (Table 1). Thus, in the ab-
sence of supportive evidence for primary neurodegenerative
disorders or peripheral neuropathies, his syndrome appeared
most compatible with an isolated autonomic failure syndrome.
The principal differential for this syndrome is pure autonom-
ic failure versus an immune-mediated autonomic disorder,
including paraneoplastic autoimmune neuropathy and AAG.
The diagnosis of pure autonomic failure is made after there
is no clear unifying syndrome after more than five years of in-
vestigation. After exploration, no evidence of malignancy was
discovered on body cross sectional imaging, PET scanning,
bone marrow biopsy, colonoscopy, or laboratory testing. Thus,
positive serologic testing in the absence of an underlying ma-
lignancy suggests a diagnosis of AAG.

AAG was first described in 1969 and is a rare, acquired dis-
order characterized by combined failure of the parasympa-
thetic, sympathetic, and enteric nervous systems. This disorder
typically presents in young-to-middle aged patients but has
been described in all age groups. It is more commonly seen
in patients with coexistent autoimmune diseases and/or a his-
tory of familial autoimmunity. The onset of clinical AAG may
be subacute (less than three months) or insidious (more than
three months). Patients present with signs or symptoms of pan-
dysautonomia, such as severe orthostatic hypotension, synco-
pe, constipation and gastrointestinal dysmotility, urinary reten-
tion, fixed and dilated pupils, and dry mouth and eyes (Table
2). Up to 40% of patients with AAG may also have significant
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cognitive impairment.3* Diagnosis relies on a combination of
typical clinical features as discussed above and the exclusion
of other diagnostic considerations. Diagnosis of AAG is aid-
ed by the presence of autoantibodies to ganglionic nicotinic
acetylcholine receptors (gnAChR), particularly antiganglionic
acetylcholine receptor a3 (anti-a3gAChR)." Anti-gnAChR an-
tibodies are only present in about half of patients with AAG.
Antibody titers are highest in subacute AAG (40%-50%)° com-
pared with chronic AAG (30%-40%) or paraneoplastic AAG
(10%-20%).> Anti-gnAChR antibodies are not specific to AAG
and have been identified in low levels in up to 20% of patients
with thymomas, postural orthostatic tachycardia syndrome,
chronic idiopathic anhidrosis, idiopathic gastrointestinal dys-
motility, Lambert-Eaton syndrome, and myasthenia gravis
without thymoma.">” These associations raise the question of
shared pathology and perhaps a syndrome overlap. Individu-
als with seropositive AAG may also have other paraneoplastic
antibodies, making it clinically indistinguishable from parane-
oplastic autonomic neuropathy.>® Although the autoantibody
lacks sensitivity and is imperfectly specific, its presence sup-
ports a diagnosis of AAG. Anti-gnAChR antibodies have been
shown to be pathological in rabbit and mouse models.* In
patients with AAG, higher autoantibody titers correlate with
increased disease severity."*” A decrease in autoantibody titers
correlates with decreased disease severity. Case report series
also described a distinct entity of seronegative AAG.2® Main-
taining a high clinical suspicion for AAG even with negative
antibodies is important.

Given the rarity of the disease, no standard therapeutic reg-
imens are available. About one-third of individuals improve on
their own, while other individuals require extensive immuno-
modulation and symptom management. Case series and ob-
servational trials currently make up the vast array of treatment
data. Therapies include glucocorticoids, plasmapheresis, IVIG,
and other immunosuppressive agents, such as rituximab.?'2
Patients with and without identified anti-gnAChRs antibodies
may respond to therapy.'”? The overall long-term prognosis of
the disease is poorly characterized.?01

Despite the rarity of the syndrome discussed, this case rep-
resents how diagnostic reasoning strategies, such as law of
parsimony, shift how the case is framed. For example, a mid-
dle-aged man with several new, distinctly unrelated diagnoses
versus a middle-aged man with signs and symptoms of au-
tonomic failure alters the subsequent clinical reasoning and
diagnostic approach. Many diseases, both common and rare,
are associated with dysautonomia. Therefore, clinicians should
have an approach to autonomic failure. This case provided an
opportunity to discuss the clinical manifestations of dysau-
tonomic syndromes; review the clinical features, diagnostic
approach, and management of the rare entity of AAG; and
demonstrate how the early application of the “law of parsimo-
ny” may assist in unifying complex clinical syndromes.

TEACHING POINTS

® Recognize the following signs and symptoms suggesting a
dysautonomic syndrome: orthostasis, syncope, anhidrosis,
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xerophthalmia, xerostomia, impaired pupillary constriction,
blurry vision, photophobia, erectile dysfunction, urinary re-
tention, gastroparesis, constipation, neurogenic bowel ob-
struction, and dysgeusia.

Recognize the clinical features, diagnostic approach, and
management of autoimmune autonomic ganglionopathy.
When faced with a complex clinical presentation, early ap-
plication of the “law of parsimony” may help identify a uni-
fying syndrome.
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