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Neurogenic orthostatic hypotension with Parkinson's disease as a cause of syncope: A case report
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Abstract
BACKGROUND
Syncope presents with diagnostic challenges and is associated with high healthcare costs. Neurogenic orthostatic hypotension (nOH) as one cause of syncope is not well established. We review a case of syncope caused by nOH in a patient with Parkinson's disease.

CASE SUMMARY
We describe a case of syncope caused by nOH in Parkinson's disease and review the literature. A 70-year-old man with Parkinson's disease had uncontrolled blood pressure for 1 mo, with blood pressure ranging from 70/40 to 220/112 mmHg, and once lost consciousness lasting for several minutes after getting up. Ambulatory blood pressure monitoring indicated nocturnal hypertension (up to 217/110 mmHg) and morning orthostatic hypotension (as low as 73/45 mmHg). Seated-to-standing blood pressure measurement showed that the blood pressure dropped from 173/96 mmHg to 95/68 mmHg after standing for 3 min from supine position. A diagnosis of nOH with supine hypertension was made. During the course of treatment, Midodrine could not improve the symptoms. Finally, the patient's blood pressure stabilized with simple strategies by strengthening exercises, reducing the duration of lying in bed in the daytime, and consuming water intake before getting up.

CONCLUSION
nOH is one of the causes of syncope. Ambulatory blood pressure monitoring is a cost-effective method for its diagnosis, and non-pharmacological measures are still the primary management methods.
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Core Tip: Syncope presents with diagnostic challenges and is associated with high healthcare costs. For syncope caused by a change in position, neurogenic orthostatic hypotension (nOH) should be considered to reduce missed diagnosis and misdiagnosis. Paying attention to comorbidities, such as Parkinson's disease and diabetes which could cause can autonomic dysfunction, also helps in the diagnosis of the cause of syncope. Ambulatory blood pressure monitoring can assist in diagnosing nOH. It is very challenging for clinicians to manage patients with nOH and supine hypertension. Increasing physical activity and reducing the amount of time in bed are still the primary management methods.

INTRODUCTION
Syncope is a common presentation that cardiologists encounter. It presents with diagnostic challenges. Up to 25% of cases of syncope are caused by neurogenic orthostatic hypotension (nOH), which is associated with an increased risk of mortality[1,2]. Orthostatic hypotension may develop in patients with autonomic dysfunction, such as diabetes, Parkinson's disease (PD), and multiple atrophy[3,4]. There are challenges associated with the clinical management of blood pressure in patients with nOH and supine hypertension. In this case study, we will review the diagnosis and treatment of syncope caused by nOH in a patient with PD.

CASE PRESENTATION
Chief complaints
A 70-year-old Chinese man had unstable blood pressure for 1 mo and lost consciousness lasting for several minutes 7 d prior to admission. He was presented to our emergency department with uncontrolled high blood pressure.

History of present illness
One month prior, the patient experienced fluctuating blood pressure levels, which ranged from 70/40 to 220/112 mmHg, with dizziness and amaurosis for a few minutes (Table 1). The blood pressure was not controlled following the adjustment of his antihypertensive drugs. The patient’s symptoms were worse 1 wk before admission. The patient experienced dizziness and profuse sweating and started talking gibberish after getting up from bed and going down the stairs, which was followed by loss of consciousness lasting for a few minutes. He was admitted to hospital as the high blood pressure was out of control.

History of past illness
The patient had a history of hypertension for 10 years and the maximum recorded blood pressure was 160/90 mmHg. He experienced right-hand tremors a year ago, and left-hand tremors 6 mo ago. He was subsequently diagnosed with PD and was managed with Madopar (125 mg three times a day) and Selegiline (5 mg once a day).

Personal and family history
The personal history was described above in history of past illness. There was no significant or family history to note.

Physical examination
During the patient’s hospital stay, the blood pressure showed fluctuations ranging from 73/45 to 220/117 mmHg, and heart rate ranging from 74 to 110 beats per minute. His body weight was 61 kg and height was 167 cm (body mass index, 21.8 kg/m2). The physical examination revealed hand tremors, a forward gait, and mask-like face.

Laboratory examinations
The 24-h ambulatory blood pressure monitoring indicated that the blood pressure fluctuated greatly. The blood pressure in the lying position remained high at night (up to 217/110 mmHg), and the blood pressure in the standing position dropped sharply in the next morning (73/45 mmHg), accompanied by dizziness, blackout, and sweating (Figure 1). Seated-to-standing blood pressure measurement was performed, and the blood pressure dropped from 173/96 mmHg to 95/68 mmHg after standing for 3 min from supine position.
Creatinine clearance and urine albumin were in the reference range, which indicated normal renal function. Plasma and urinary epinephrine, noradrenaline, catecholamines, and 24-h urine vanillylmandelic acid were normal. Plasma dopamine was elevated to 3431.7 pg/mL. Cortisone rhythm, 24-h urinary kalium, and the ratio of plasma aldosterone concentration to plasma renin activity were normal.

Imaging examinations
Aortic ultrasound and kidney computed tomography (CT) angiography found no aortic coarctation or renal arterial stenosis. There were no adrenal masses by cross sectional imaging with CT of the abdomen. Electroencephalogram was normal.

FINAL DIAGNOSIS
The final diagnosis was nOH (diagnosed by measuring a at least 20-mmHg drop in systolic blood pressure or a at least 10-mmHg drop in diastolic blood pressure within 3 min of standing[5]), supine hypertension (diagnosed by a systolic blood pressure > 140 mmHg or diastolic blood pressure > 90 mmHg when supine position[6]), and Parkinson's disease.

TREATMENT
The patient was medically stabilized with Midodrine (2.5 mg twice a day, but not within 5 h before bedtime). After taking Midodrine, the symptoms of nOH and supine hypertension did not improve (Figure 2). After strengthening exercises, reducing the time of lying down during the day, and consuming water before getting up, the variability of blood pressure was gradually getting better. At the same time, in view of the fact that anti-PD drugs (levodopa, dopamine agonists, and MAO-B inhibitors) can aggravate or induce orthostatic hypotension and as Madopar is essential for the treatment of Parkinson's disease, we continued to use Madopar and discontinued Selegiline. Subsequently, blood pressure fluctuations gradually stabilized, and blood pressure at night decreased significantly compared with that before (Figure 2).

OUTCOME AND FOLLOW-UP
After treatment, dizziness and amaurosis gradually relieved, and blood pressure became more stable. At the 3-mo and 8-mo follow-up, there was no recurrence syncope. At the 8-mo follow-up, the patient rechecked 24-h ambulatory blood pressure monitoring and found that the blood pressure was much more stable compared with that 8 mo before (Figure 3).

DISCUSSION
Syncope is a transient loss of consciousness caused by insufficient global cerebral blood perfusion. It is a common condition with a recurrence rate up to 41%[7]. It is not a disease but a symptom of other underlying diseases[8]. There are many causes of syncope, among which autonomic dysfunction (nOH) is one of the most important causes (up to 25%)[7]. In our case, the patient was diagnosed with nOH presenting with syncope and uncontrolled blood pressure.
Syncope presents with diagnostic challenges and is associated with high healthcare costs. The United States spends about 410 million dollars every year for the diagnostic evaluation of syncope, and the average cost of hospitalization per patient is about 9400 dollars[9]. Many complex assessments increase the burden of medical insurance, but simple yet effective methods such as the basic medical history and monitoring methods are most often ignored. A detailed medical history and clinical examination are the core steps in finding the causes of syncope. For orthostatic hypotension, syncope occurs while standing or after standing, which is the most prominent clinical manifestation, with its triggers and symptoms having distinct features. Furthermore, simple methods such as ambulatory blood pressure monitoring and seated-to-standing blood pressure measurement are recommended gold standard measurements in diagnosing nOH[10]. Ambulatory blood pressure monitoring in our case indicated that the patient's blood pressure increased at night or in the supine position, with a sharp drop in the morning or after a meal, suggestive of autonomic nerve dysfunction. 
Paying attention to comorbidities can also help in the diagnosis of the cause of syncope. nOH is often accompanied by central or peripheral autonomic dysfunction. nOH develops in up to 30% of patients suffering from PD, 80% of patients had multiple atrophy[11,12], and 33% of patients had diabetes[13], amyloidosis[14], and other peripheral diseases. In our case, position-related syncope occurred 1 year after the onset of PD.
The syncope in our case was caused by PD-related nOH, accompanied by supine hypertension. One half of patients with nOH have supine hypertension[15,16], which makes it difficult to manage the blood pressure. It is critical for physicians to understand the underlying mechanism of disease development. Central and peripheral norepinephrine deficiency affects peripheral sympathetic neurotization and vasoconstriction function, and the blood pressure drops due to reduction in venous return on standing. Repeated orthostatic hypotension can chronically activate the renin-angiotensin system and cause the supine blood pressure to rise; nocturnal stress diuresis can also worsen blood pressure in the early morning of the next day[17]. Therefore, such patients experience large fluctuations and abnormal circadian rhythms in blood pressure. 
nOH and supine hypertension are two conditions with opposite hemodynamics, making blood pressure control in such patients very challenging. Many medications may improve one at the expense of exacerbating the other. As the first FDA-approved drug for nOH treatment, Midodrine, an α 1-adrenoreceptor agonist, can constrict blood vessels and improve orthostatic symptoms[18,19], but it also carries a high risk of aggravating supine hypertension at the same time[20]. Then nocturnal stress diuresis and reduced blood volume can aggravate orthostatic hypotension in the morning. Midodrine in our case study was not effective for nOH as reported in previous studies[18,19] and meta-analysis[21]; the early morning hypotension did not improve and the night blood pressure remained high following the use of Midodrine for a week (Figure 2). This suggests that Midodrine may not be a suitable choice for patients with nOH accompanied with supine hypertension. 
In our case, the patient's blood pressure stabilized with simple strategies such as strengthening exercises, reducing bedtimes, consuming water intake before getting up, and discontinuing the medications that caused hypotension (Figure 2). Therefore, it appears that these strategies remain the primary management therapies for nOH in patients with PD. At the same time, ambulatory blood pressure monitoring also plays a valuable role in evaluating the response to drug treatment. Current treatment for nOH with PD was based on expert's opinion, and more clinical evidence is needed to support the guidelines.
This study has several limitations. First, specialized autonomic reflex tests for the diagnosis of nOH such as the blood pressure response to Valsalva maneuver was lack in our case study. Second, the treatment process of the case was not standardized as pharmacologic treatment came first for primary management methods.

CONCLUSION
Autonomic neurological dysfunction with nOH is one of the causes of syncope. It is necessary to perform ambulatory blood pressure monitoring in patients with unstable blood pressure to observe fluctuations in blood pressure. At the same time, attention should be paid to patients with comorbid conditions, such as PD, multiple system atrophy, diabetes, and other diseases that can cause autonomic dysfunction, as well as medications that cause hypotension. Increasing physical activity and reducing the amount of time in bed are still the primary management methods for patients with nOH.
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Figure Legends
[image: ]Figure 1 24-h ambulatory blood pressure in hospital. 7:20: Getting up and breakfast; 14:30: Noon break after lunch; 17:00: Getting up for dinner; 19:00: Going to sleep. The grey area represents the time in bed. SBP: Systolic blood pressure; DBP: Diastolic blood pressure; HR: Heart rate.

[image: ]Figure 2 Response to drug and basic treatment. The patients started to receive midodrine on September 12, 2020, and stopped Midodrine treatment on September 17, 2020. Then the patient was encouraged to reduce bedtime, strengthen exercise, and stop Selegiline. SBP: Systolic blood pressure; DBP: Diastolic blood pressure.
[bookmark: _GoBack]
[image: ]Figure 3 24-h ambulatory blood pressure at 8-mo follow-up. 6:30: Getting up and breakfast; 11:30: Lunch; 13:00: Noon break after lunch; 17:00: Dinner; 20:30: Going to sleep. The grey area represents the time in bed. SBP: Systolic blood pressure; DBP: Diastolic blood pressure; HR: Heart rate.

Table 1 Timeline
	Time
	Event

	Jan 1, 2010
	Diagnosed with hypertension

	Sep 25, 2019
	Presented with trembling right hand

	Mar 15, 2020
	Presented with trembling hands, diagnosed with Parkinson's disease, and treated with Madopar (125 mg three times a day) and Selegiline (5 mg once a day)

	Jun 22, 2020
	Presented with a forward gait

	Aug 2, 2020
	Unstable blood pressure, up to 220/112 mmHg, and as low as 70/40 mmHg, antihypertensive drugs did not work

	Sep 3, 2020
	Felt dizziness, profuse sweating and started talking gibberish, and then lost consciousness for several minutes after getting up and going down the stairs in the morning

	Sep 11, 2020
	Ambulatory blood pressure monitoring indicated nOH and supine hypertension, taking Midodrine (2.5 mg two times a day, but not within 5 h of bedtime), basic treatment and stopping taking Selegiline

	Dec 13, 2020
	Much more stable blood pressure and no recurrence syncope.

	May 2, 2021
	No recurrence syncope, and the 24-h ambulatory blood pressure monitoring indicated much more stable blood pressure


nOH: Neurogenic orthostatic hypotension.
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