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Abstract

We report the case study of a 70-year-old gentleman who presented with isolated, slowly pro-
gressive dizziness after prolonged standing and was eventually diagnosed with pure auto-
nomic failure. Initially, his symptoms improved with the use of midodrine and fludrocortisone,
but gradually became refractory and disabling. Despite multiple therapeutic interventions, his
symptoms persisted along with worsening supine hypertension. We discuss the challenges
faced in the treatment of an uncommon condition and discuss the clinical utility of performing
serial 24-h ambulatory monitoring to detect subclinical blood pressure fluctuations.
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Introduction

Pure autonomic failure (PAF) is a slowly progressive neurodegenerative disorder charac-
terized by isolated autonomic nervous system dysfunction in the absence of other neurologi-
cal abnormalities [1]. Establishing the diagnosis of PAF is challenging and can only be made if
other causes of autonomic failure were excluded, usually of the a-synucleinopathy group, such
as multiple system atrophy (MSA), Parkinson’s disease, and Lewy body dementia [2, 3].

Currently, there is no specific treatment to cure or reverse the disease course of PAF. Gen-
eral therapeutic goals are aimed at providing adequate symptomatic relief and optimizing
quality of life [4, 5]. Supine hypertension (SH) is seen in almost half of autonomic failure pa-
tients [6]. In addition, it is a well-known side effect of the first-line therapies - midodrine and
fludrocortisone - further complicating management [1]. Pyridostigmine, a cholinesterase in-
hibitor, may provide additional benefit in PAF without worsening SH [7, 8].

We present a patient diagnosed with PAF in whom midodrine and fludrocortisone pro-
vided symptomatic relief with acceptable blood pressure (BP) control steadily for 3 years.
However, his hypotensive symptoms gradually worsened together with clinically silent hy-
pertensive urgencies detected on serial 24-h ambulatory BP monitoring (ABPM).

Case Report

A 70-year-old gentleman presented with a 1-year history of recurrent dizziness triggered
by prolonged standing and relieved by moving his upper limbs. Later, these attacks pro-
gressed to presyncopal episodes constraining him to sit for a couple of minutes with crossing
the thighs. He denied having impotence, tremors, gait disturbance, bowel dysfunction, or uri-
nary incontinence. His previous medical and surgical history was only significant for an
L2 vertebral compression fracture following trauma that had been managed conservatively
9 years prior to this presentation. Physical examination confirmed orthostatic hypotension
(OH) with a significant drop in systolic BP (SBP), from 120 mm Hg in the supine position to 86
and 76 mm Hg immediately and 5 min after standing, respectively. The remainder of the ex-
amination was unremarkable. Initial blood investigations showed normal hemoglobin and he-
moglobin Alc levels. Thyroid and adrenal testing revealed no abnormalities. Throughout the
follow-up period, all ABPMs were done using the TONOPORT™ V device manufactured by
General Electric Healthcare. Data were analyzed using the CardioSoft™ diagnostic system pro-
vided by the manufacturer, and measurements were reported in numeric values split into
wake and sleep periods. The baseline ABPM showed frequent hypotensive episodes, with
4 out of 25 recorded BP readings displaying an SBP <90 mm Hg and a diastolic BP (DBP)
<50 mm Hg (all while awake). Holter monitoring, transthoracic echocardiogram, exercise
stress test, ultrasound of the upper limb vessels, and a coronary angiogram were all within
normal limits. An angiogram of the thoracic aorta revealed mild diffuse thoracoabdominal
aortic atherosclerosis and was negative for subclavian stenosis. The patient also had a bilat-
eral, insignificant (5-10%) internal carotid artery stenosis. Brain magnetic resonant imaging,
apart from age-related atrophic changes, was unremarkable.

The patient traveled abroad for a second opinion and underwent autonomic nervous sys-
tem testing approximately 1 year after his initial presentation. A 60-degree tilt via head-up tilt
testing resulted in asymptomatic OH with a significant fall in SBP (ASBP = 117 mm Hg and
ADBP = 37 mm Hg with insufficient tachycardia). The heart rate to deep breathing test showed
reduced response via mean heart rate range but normal via expiratory to inspiratory ratio,
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suggesting significant cardiovagal impairment. The heart rate response to the Valsalva ma-
neuver was normal, but the BP drop in response to phase Il was excessive while the response
to phase IV was absent, suggesting significant adrenergic impairment. Quantitative sudomo-
tor axon reflex testing showed a reduced response at the proximal foot, borderline reduced at
the leg, and normal at the forearm, consistent with postganglionic abnormalities seen in auto-
nomic and small fiber neuropathy. Thermoregulatory sweat test revealed normal sweating in
the chest and abdomen corresponding to T4-T8 segments, hypohidrosis to anhidrosis in the
upper chest, lower abdomen, forehead, shoulders, arms, and legs, and patchy modest sweating
in the forearms and fingers representing a regional pattern. Finally, nicotinic acetylcholine
ganglionic receptor antibody was negative. Based on these findings along with the absence of
other neurological system involvement, a diagnosis of PAF was established.

Nonpharmacological measures such as increasing fluid and salt intake and wearing com-
pression stockings had failed to alleviate the patient’s symptoms. Initiation of midodrine hy-
drochloride eye drops and fludrocortisone tablets provided reasonable control of his symp-
toms. Serial annual ABPM measurements over the following 3 years were free of hypoten-
sive readings, but showed significant SH (average SBP = 168 + 24 mm Hg and SBP readings
>180 mm Hg = 17% after 2 years and average SBP = 170 + 25 mm Hg and SBP readings
>180 mm Hg = 39.5% after 3 years) (Fig. 1). Gradually, symptoms of autonomic failure started
worsening in the form of disturbance of vision induced by postural change, left upper limb
and neck pain and numbness, and worsening postural dizziness. A repeated ABPM was signif-
icant for a wide range of SBP readings, mostly on the hypertensive side (average SBP = 163 +
26 mm Hg and SBP readings >180 mm Hg = 30%) (Fig. 1). Brain imaging revealed no interval
changes from his baseline investigations. Pyridostigmine was added to his regimen but was
not beneficial. Further, his ABPM while on pyridostigmine showed worsening SH with an
average SBP of 178 + 30 mm Hg. In addition, almost half (54%) of his SBP readings were
>180 mm Hg, with frequent readings >210 mm Hg (21% of total readings) observed for the
first time over 5 years of follow-up, although he was asymptomatic to this regard. Pyridostig-
mine and fludrocortisone were both discontinued, and a subsequent ABPM showed a persis-
tently worsening SH (average SBP = 188 + 30 mm Hg and SBP readings >180 mm Hg = 50%)
with concomitant deterioration in his hypotensive symptoms. Eventually, the long-term plan
agreed upon with the patient was to continue midodrine during the day, along with enhancing
coping strategies and performing physical maneuvers prior to postural change.

Discussion

We report a patient diagnosed with PAF whose symptoms were poorly controlled with
nonpharmacological maneuvers but relatively improved with first-line therapies. Years later,
he experienced progression in his hypotensive symptoms, and his ABPM showed worsening
SH despite multiple drug adjustments.

The management of PAF begins with simple, nonpharmacological measures. Increasing
water and salt intake, cross-leg maneuvers prior to standing, and the use of custom-fitted ab-
dominal binders and lower limb compression stockings have all been shown to be beneficial
in PAF. However, the majority of patients eventually require a combination of both pharma-
cological and nonpharmacological interventions [5]. The mechanisms through which drug
therapies achieve symptomatic relief in PAF are volume expansion and vasoconstriction.
Midodrine is an al-adrenergic agonist that works by systemic vasoconstriction and is consid-
ered the first-line treatment in PAF. Fludrocortisone is a synthetic mineralocorticoid that is
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usually used in combination with midodrine for volume expansion. Unfortunately, both these
medications are known to cause or aggravate an already existing SH [1]. It is believed that the
inhibition of acetylcholinesterase enhances the transmission of neurohormones across the
pre- and postganglionic junction, which in turn improves orthostatic tolerance [3]. Hence, pyr-
idostigmine has been shown to provide additional benefit with the advantage of not worsen-
ing SH [7, 8]. A promising drug that recently received an accelerated approval by the Food and
Drug Administration for the management of neurogenic OH is droxidopa [9]. It is a prodrug
that works via the metabolic conversion to norepinephrine through aromatic amino acid de-
carboxylase, an enzyme that is widely expressed intracellularly in the liver, kidneys, and gas-
trointestinal tract [10]. However, it is not yet widely available and the long-term safety profile
remains unclear.

The prognosis of PAF is better than that of other synucleinopathies. In a 10-year longitu-
dinal observational study, the mortality rate was 10-fold higher in MSA when compared to
PAF [11]. Phenoconversion to other synucleinopathies is not uncommon. In a prospective
study that enrolled 74 subjects initially diagnosed with PAF, 34% progressed to other disor-
ders within a 4-year follow-up period, most commonly Lewy body dementia [12]. The long-
term prognosis of PAF with regards to symptomatic deterioration and the need for escalation
of therapy is unclear as, to the best of our knowledge, this outcome has never been considered
an endpoint in prospective studies. One limitation in our report is that the autonomic testing
was performed overseas and the exact numerical values of the results were not available for
review. Also, catecholamine levels were not measured in varying body positions as this test
may help distinguish PAF from MSA. In our patient, however, the absence of clinical parkin-
sonism, autoantibodies, or signs of neurodegeneration on magnetic resonant imaging after
more than 5 years of follow-up make an alternative diagnosis less likely [1].

Nearly half of neurogenic OH patients in general experience SH [6]. Patients who have
nighttime SH develop pressure diuresis causing volume depletion which subsequently aggra-
vates early morning orthostatic symptoms [2]. Since PAF patients have a normal life expec-
tancy [5], it is crucial to have SH addressed in the management to prevent its related compli-
cations, such as left ventricular hypertrophy and renal impairment [2]. Significant BP alter-
ations may not be detected in a routine office visit. For instance, a study on 45 patients with
autonomic failure revealed that office tilt testing, when compared to ABPM, detected hypoten-
sion in only one-third of the patients, rendering clinical examination insufficient to replace
ABPM [13]. In addition, it is widely endorsed by several scientific societies to incorporate
ABPM in the management of hypertension to detect diurnal patterns and guide therapies [14].
Therefore, it is worthwhile to perform surveillance ABPM in patients with significant auto-
nomic dysfunction, regardless of their clinical status.

Conclusion

The management of PAF is complicated due to the difficulties in achieving acceptable
symptomatic relief along with aiming for tight BP control to prevent SH. Individualized man-
agement in a case-by-case fashion is the preferred therapeutic approach in PAF and synu-
cleinopathies in general, since these disease entities are rare, with little literature on their
treatments. Serial ABPMs are crucial and irreplaceable by clinical assessment, as significant
hypertensive urgencies may not manifest overtly, similar to what we observed in our patient.
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Fig. 1. BP variability over the course of follow-up based on serial ABPMs. The figure demonstrates the sig-
nificant elevation in average supine BP after 2 and 3 years of follow-up attributed to the use of midodrine
and fludrocortisone. With multiple dosage adjustments, the patient had an improvement in his average BP
seen after 4 years with reasonable tolerability in his orthostatic symptoms. However, he experienced wors-
ening SH after 5 years despite further reductions in midodrine and fludrocortisone doses. In addition, his
serial monitoring after adding and then subsequently discontinuing pyridostigmine showed persistently
worsening BP readings along with worsening orthostatic symptoms. ABPMs, ambulatory blood pressure
monitorings; BP, blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; SBP, systolic
blood pressure; SH, supine hypertension.
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