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Abstract

Obstructive sleep apnea (OSA) is a common cause of hypertension in adults. However, data regarding OSA are
limited in hypertensive patients aged less than 40 years. Here, we reported clinical features and outcomes of
OSA induced hypertension in a young patient. A 24-year-old man presented with epistaxis from high blood
pressure for one day. He was at risk for OSA by having high body mass index of 29 kg/m2, retrognathia, and
Mallampati class 3. There was no evidence of other causes of hypertension. The diagnosis of OSA was
confirmed by polysomnography with an apnea-hypopnea index of 10 times/hour. A continuous positive airway
pressure (CPAP) machine was successfully introduced. The apnea-hypopnea index was lower to 2.8 timeshour
with CPAP therapy. He was complied with CPAP resulting in normal blood pressure (120,70 mmHg). No
antihypertensive medication was required. In conclusion, OSA can be the cause of hypertension in young
patients. CPAP therapy alone may be the effective therapy to control hypertension without any antihypertensive
medication..
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1. Introduction

Obstructive sleep apnea (OSA) has been defined
as a cause of hypertension by the JNC 7 since 2003
[1]. The prevalence of OSA in hypertension cases is
approximately 50% and may be up to 71% in resistant
hypertension studies [2],[3]. Persons with an apnea-
hypopnea index (AHI) of more than 5 times/hour
increase risk of hypertension by three times and
hypertension may develop in four years or more after
having OSA [4] & [5].

Hypertension in the young is defined as the
occurrence of hypertension in persons of 40 years or
less in age [Error! Bookmark not defined.]. The
prevalence of OSA in young patients with
hypertension is unknown. Here, we report a young
patient with hypertension with regards to cause for
treatment, treatment, and result of treatment.

2. A case history

A 24-year-old man presented with hypertension
and epistaxis for one day. The patient had previous
history of high blood pressure on clinic visits but
received no medication. Physical examination
revealed a body mass index of 29.3 kg/m? blood
pressure of 150/90 mm Hg, no thyroid gland
enlargement, retrognathia, Mallampatic class 3,
normal heart, no renal bruit, negative Bimanual
palpitation, and all normal and equal peripheral
pulses. On nasal endoscopy, there was blood clot at
right nasal vestibule without active bleeding.
Enalapril 5 mg and metoprolol (100 mg) were
prescribed.

The patient was sent to the sleep/hypertension
clinic for further workups due to the onset of
hypertension at a youthful age. Polysomnography was
performed and showed an AHI of 10 times/hour with
lowest desaturation of 75%. A Continuous Positive
Airway Pressure (CPAP) machine was introduced.



The patient was able to maintain the auto-CPAP with
a compliance rate of 80%; average hourly rate used
was 5 hrs and 44 mins; and 90% pressure of 8.4 cm
H,O. The residual AHI was 2.8 times/hour and the
CPAP pressure pattern was compatible with OSA
(Figure 1). Echocardiogram revealed a normal size of
the left wventricle but moderate concentric LV
hypertrophy was noted. No albuminuria was detected.
After CPAP treatment, the blood pressure was normal
(120/70 mmHg) and no antihypertension medication
was required.

3. Discussion

The two main conclusions derived from this
patient are 1) OSA is a cause of hypertension in
young patients and 2) CPAP therapy may
successfully control blood pressure in young
hypertension patients with OSA.

OSA induced hypertension can be explained by
several mechanisms including stimulations of a
sympathetic nervous system and a renin-angiotensin-
aldosterone system [6],[7]. These abnormalities occur
from intermittent hypoxemia during apneic events.
The blood pressure pattern observed in the OSA
patient while sleeping was a non-dipping pattern [8].
Even though there is limited data of these
mechanisms in young patients with hypertension, |
believe that similar mechanisms contribute to
hypertension in young patients with OSA.

A previous case-control study showed that OSA is
associated with hypertension in young patients whose
ages range between 18 years to 40 years [9]. Risk
factors of hypertension in these young patients
depend on severity of OSA. Mild and severe OSA
increase risk of hypertension by 2.76 and 7.94 times,
respectively. Our patient is diagnosed as secondary
hypertension from mild OSA (AHI of 10 times/hour).
Note that other causes of hypertension should be
excluded in all patients with hypertension regardless
of onset of hypertension.

There are three to four main risk factors for OSA,
obesity, age/gender, craniofacial abnormalities, and

co-morbid diseases [10]. Even though obesity is the
main risk factor of OSA, only 36.6% of OSA patients
are obese in the Thai population [11]. Additionally,
older adult patients with OSA seem to have lower
body mass indexes than younger adult patients with
OSA [12]. The patient in this study may have OSA
from retrognathia and obesity. It is important to
remind clinicians that OSA induced hypertension in
young patients may occur in non-obese patients.

A meta-analysis showed that CPAP therapy
significantly reduced both systolic and diastolic blood
pressure by 2.32 and 1.98 mm Hg, respectively [13].
Additionally, blood pressure patterns may change
from non-dippers to dippers. The non-dipper pattern
is associated with cardiovascular consequences
including acute coronary syndrome, stroke, heart
failure or arrhythmia and sudden death [14]. In this
type of young hypertension patient, CPAP therapy
can successfully control the blood pressure and no
medication is required. Note that the compliant rate of
CPAP should be 100%. | advised the patient to stop
both anti-hypertension medications after CPAP
therapy due to normal left ventricular size and no
albuminuria. Another lesson learned from the CPAP
graph of the patient is that the auto-CPAP pattern is
compatible with OSA. As mentioned by the 2014
stroke guideline, auto-CPAP titration may be used as
a diagnostic test for OSA [15]. In a resource-limited
setting, auto-CPAP titration is therefore feasible to
diagnose OSA in both stroke and young hypertension
patients. Further studies are needed to confirm these
claims.

In this patient, long term follow-up is needed to
ensure that the blood pressure is well controlled.
Repeat echocardiography and albuminuria are needed
to monitor the long term effects from both OSA and
hypertension. However, CPAP therapy is shown to
improve left ventricular function and reduce left
ventricular/right ventricular volume [16] & [17].

In conclusion, OSA can be the cause of
hypertension in young patients and CPAP therapy
may be the applicable therapy for successful
treatment.
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Figure 1 The auto-CPAP graph shows patterns of obstructive sleep apnea.
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