FRACP 2002 Respiratory
Question 5

Patients with OSA have the greatest risk of which of the following compared to people without OSA:

(a) stroke

(b) MVA

(c) HT

(d) AMI
DRIVING PERFORMANCE OF PATIENTS WITH SLEEP APNEA – Patients with sleep apnea exhibit poorer performance than control subjects on several types of driving simulators [4-7]. In addition, the automobile crash rate for these patients has been estimated as two to four times greater than for all drivers [8-14]. More recent data suggest that these estimates may even be low:

  •  The Wisconsin Sleep Cohort Study of community-dwelling working age men and women who underwent polysomnography found that men with 5 or more apneas and hypopneas per hour of sleep were 3 to 4 times more likely to have had an automobile accident in the preceding 5 years than were men without sleep-disordered breathing [15]. Men and women combined with 15 or more apneas or hypopneas per hour of sleep were 7 times more likely to have had an accident in the preceding 5 years than were non-apneic men and women. These data are particularly compelling because the motor vehicle accident history was obtained from a state registry, so that the numbers are free of reporting bias.

  •  A case-control study of 102 Spanish drivers who received emergency treatment following traffic accidents and 152 controls found that patients with an apnea-hypopnea index >10 had an odds ratio of 7.2 for having a traffic accident despite adjustment for alcohol consumption, visual acuity, age, years of driving, and distance driven per year [16].

Successful treatment of sleep apnea improves performance on driving simulator tests and decreases reported automobile crashes [4,17-21]. As an example, one study of 547 patients with obstructive sleep apnea found that 11 percent had accidents in the 12 months prior to treatment versus 7 percent during the 12 months after continuous positive airway pressure (CPAP) treatment was initiated [20]. Similarly, self-reported near-miss accidents affected 28 percent of patients in the year prior to treatment, but only 6 percent during the year after CPAP was started.

A 2000 study of 50 consecutive patients used driving records rather than self reports to demonstrate that treatment with nasal CPAP decreases automobile crashes in subjects with sleep apnea [22]. There was a marked reduction in crash rate over two years in 36 subjects with sleep apnea treated with CPAP, while the crash rate remained high in 14 did not accept CPAP. This study also found that fewer than one-half of subjects with sleep apnea who suffered a crash verified by driving records admitted this crash on a questionnaire.

The problem of sleepy drivers with sleep apnea has been recognized by the American Thoracic Society, and an official statement has been published concerning sleep apnea, sleepiness, and driving risk. (See "ATS guidelines: Sleep apnea; sleepiness; and driving risk-I").

No evidence that OSA is associated with increased risk of AMI or CVA, thus (a) and (d) incorrect

Still a lot of controversy regarding OSA and systemic HT.  Study in NEJM 2000 stated that your risk of HT increased with the AHI but still not widely accepted.  Thus (c) probably incorrect.

Patients with OSA have a much higher risk of MVA than general population and risk increases with severity of OSA, thus answer is (b)
Question 6

What is the most likely explanation for the decreased oxygen consumption (VO2 max) observed in elderly people?

(a) reduced stroke volume

(b) reduced FEV1

(c) reduced lung compliance

(d) decreased maximal heart rate
Answer (d)
Aerobic parameters – At rest, the Fick equation states that oxygen uptake equals cardiac output times the arterial-mixed venous oxygen content difference. This is usually expressed as follows:

  VO2  =  (SV  x  HR)  x  (CaO2  -  CvO2)

where VO2 is the oxygen (O2) uptake, SV is the stroke volume, HR is heart rate, CaO2 is arterial oxygen content, and CvO2 is the mixed venous oxygen content. Oxygen uptake is often normalized for body weight and expressed in units of mL O2/kg per min. One metabolic equivalent (MET) is the resting oxygen uptake in a sitting position and equals 3.5 mL/kg per min.

At maximal exercise, the Fick equation is expressed as follows:

  VO2max  =  (SVmax  x  HRmax)  x  (CaO2max  -  CvO2min)

This reflects the maximal ability of a person to take in, transport, and use oxygen, and it defines that person's functional aerobic capacity. VO2max has become the "gold standard" laboratory measure of cardiorespiratory fitness and is the most important parameter measured during functional exercise testing. Although some investigators insist that a VO2 plateau occurs at near maximal exercise, this is not always seen. It has been suggested that the term "peak VO2" be used instead of VO2max to define this situation [1].

Several important changes occur in the Fick equation as a healthy person goes from rest to maximal exercise before and after exercise training (show figure 1) [2]:

  •  The VO2max response to exercise is linear until maximal VO2 is achieved. In many individuals, there is a plateau at near maximal exercise beyond which the VO2 does not change. Exercise training enables the person to achieve a greater maximal workload and a higher VO2max.

  •  The heart rate response is linear up to a maximal heart rate that approximately equals "220 beats/min - age." After training, the heart rate is lower at rest and at each stage of exercise, but the maximal heart rate does not change.

  •  The stroke volume response is curvilinear, increasing early in exercise with little change thereafter. The training effect increases the resting stroke volume and the stroke volume at each workload.

  •  The a-v O2 content difference widens as the mixed venous O2 content falls since arterial O2 content does not change in normal subjects. The maximal a-v O2 content difference increases after training.

Functional aerobic impairment (ie, exercise intolerance) is defined as an abnormally low VO2max. This can occur with any factor that affects one or more of the four parameters of the Fick equation that determine VO2max: a reduction in maximal heart rate, maximal stroke volume, or maximal CaO2; or an increase in minimal CvO2 (show figure 2). As an example, the major factor limiting VO2max in patients with congestive heart failure (CHF) is the marked reduction in stroke volume response to exercise with smaller reductions in maximal heart rate and maximal a-v O2 content difference [3-5].

Other conditions that can compromise stroke volume are segmental wall motion abnormalities and valvular stenosis or regurgitation. On the other hand, diseases of the lungs, skeletal muscles, and hematologic system often have a profound effect on VO2max by affecting arterial or mixed venous oxygen content.

SV should not change as you get older unless heart disease eg. AMI, CCF


Thus (a) incorrect

No reason to have reduced FEV1 in absence of lung disease

Maximal HR decreases with age, thus the lower HRmax will lead to lowering of VO2max with age

