
UTILITY OF THE IN LAB 
POLYSOMOGRAM IN A NEW ERA OF 

HOME SLEEP TESTING 
  

Won Lee, MD 
University of Texas Southwestern Medical Center  

Associate Professor 
 

Saturday, January 19, 2019 – 11:10 a.m. – 11:40 a.m. 
 
 
 
Won Lee, MD, is an associate professor in pulmonary, critical care and sleep medicine 
at the University of Texas Southwestern Medical Center in Dallas, Texas.  He serves as 
medical director of the Sleep and Breathing Disorders Center.  His primary clinical 
interests include sleep disordered breathing and neuromuscular pulmonary disorders. 

 
 

 
 
 
 
 
 
 
 
 



1/31/2019

1

Utility of the In Lab Polysomnogram in a New 
Era of Home Sleep Testing

California Thoracic Society – 2019

Won Y. Lee, MD
Associate Professor, Division of Pulmonary and Critical Care Medicine
Medical Director – Clinical Center for Sleep and Breathing Disorders Center
University of Texas Southwestern Medical Center
Dallas, Texas

I have no financial disclosures to declare.



1/31/2019

2

Objectives

• The past

– The history of home sleep apnea testing

• The present 

– How home sleep apnea testing affects clinical practice

• The future

–What will happen to the sleep laboratory and sleep medicine?
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How is a home sleep study, similar to a Tesla?

Electric car – charging station

How is a home sleep study, similar to a Tesla?

• CARB (California Air‐Resources Board)
– 1990
– Zero‐emissions vehicle (ZEV) mandate 

• Required major automobile suppliers to offer electric vehicles in 
order to continue gasoline powered vehicles

• General Motors – EV1 

• CARB was subsequently REVERSED
– WHY?

• Practical reasons
– American consumers
– Batteries

• Relentless pressure 
– Automobile manufacturers
– Oil industry
– Political pressure
– Financial ?

Sony Pictures Classics.  2006. 
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How is a home sleep study, similar to a Tesla?

Lee WY et al. Expert Rev Respir Med. 2008 June 1; 2(3): 349–364

History of sleep testing

Hirshkowitz, M.  Polysomnography Challenges. 
Sleep Med Clin 11 (2016) 403‐411.
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Home sleep testing

www.healthcare.philips.com

Chest 1993;104:19‐25. 

1993

HST ‐ $600
PSG ‐ $1800
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1992 and 2003

• “Although polysmonography is a good 
method for diagnosing OSA, there is NO 
evidence that it is more accurate than 
simple investigations done at lower costs 
in the patient’s home.”

2007 – Do we need a diagnostic test?
• High pretest probability

– Group 1: Attended PSG/CPAP titration 

– Group 2: AUTO CPAP (no diagnostic)

– Similar PAP adherence rates
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AASM ‐ 2007

STEP 1
High Pretest Probability
for moderate to 
severe OSA

YES  Portable 
Monitoring

STEP 2
“Other diagnosis?”
Other sleep disorders
Other medical problems

YES  In‐lab PSG

Trials comparing home vs. lab testing

Study
Study	design

Number of
patients

Exclusion Methods Outcomes
Time	points

Berry RB et al
Sleep. 2008 31(10): 1423-1431.

Randomized, prospective
Single center – VA Medical 
Center
University of Florida

53 patients – LAB

53 patients – HOME

* High likelihood

CHF (moderate-severe)
COPD (moderate-severe)
Oxygen therapy
Neuromuscular disease
Logistical limitations
Uncontrolled psychiatric disorder

LAB - attended diagnostic and CPAP titration 
studies

HOME – level 3 device – WatchPAT100 
(peripheral arterial tone, heart rate, pulse 
oximetry, actigraphy)

No difference in nightly CPAP 
adherence, sleepiness 
severity, quality of life, CPAP 
satisfaction at 6 weeks

Skomro RP et al
Chest 2010 138(2): 257-263.

Randomized, prospective 
Single center
University of Saskatchewan

51 patients – LAB

51 patients – HOME

* High likelihood

Respiratory or heart failure
Oxygen therapy
Another suspected sleep disorder
Safety sensitive occupation
Pregnancy

LAB – attended diagnostic and CPAP titration 
study, split study if indicated

HOME – level 3 home test, Embletta, 
followed by 1 week of auto CPAP

No difference in sleepiness 
scores, quality of life, blood 
pressure, or CPAP adherence 
at 4 weeks 

Kuna ST et al
AJRCCM. 2011. 183(9): 1238-
1244

Randomized, prospective
2 centers – VA Medical Centers

148 patients – LAB

148 patients –
HOME
* High likelihood

Less restrictive approach LAB – attended diagnostic and CPAP titration 
study, split study if indicated

HOME – level 3 home test, Embletta, 
followed by AUTO CPAP then fixed CPAP

No difference in functional 
outcomes of sleep 
questionnaire, CPAP 
adherence at 3 months

Rosen CL et al. SLEEP. 
2012;35(6):757‐767

Randomized, open-label, 
parallel group, unblinded, 
multicenter trial
7 sleep centers – Academic 
Centers

186 patients  - LAB

187 patients-
HOME

* High likelihood

Respiratory or heart failure
Oxygen therapy
Neuromuscular diseases
Uncontrolled psychiatric disorder

LAB – attended diagnostic study and CPAP 
titration study

HOME – home sleep testing and home auto 
CPAP titration

No difference - acceptance of 
PAP therapy, titration 
pressures, effective titrations, 
time to treatment

3 month PAP adherence was 
higher in the HOME arm
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Objectives

• The past

– The history of home sleep apnea testing

• The present 

– How home sleep apnea testing affects clinical practice

• The future

–What will happen to the sleep laboratory and sleep medicine?

2017 ‐ Updated Clinical
Practice Guidelines

1. Uncomplicated adults with signs and 
symptoms of moderate to severe 
OSA 
• PSG or HSAT

2. If HST is negative, inconclusive, 
technically inadequate…
• PSG should be performed

1. Attended PSG recommended:
• Significant cardiopulmonary disease
• Respiratory muscle weakness due to 
neuromuscular condition

• Sleep related hypoventilation
• Chronic opioid usage
• History of stroke
• Severe insomnia
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Patient CN – August 2018

• 55 year old female
– BMI 35

– Snoring, chronic rhinosinusitis

• HST
– AHI 39, LOS – 82%

– Time < 88% for 9.4 minutes

• What’s the next best treatment 
approach?

A) AUTO CPAP prescription

B) PAP titration in the sleep laboratory
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Denial of PAP titration lab study (95811)

• Based on available information sent in, you do NOT have any medical 
conditions that prevent you from having this sleep study in your home.   

• These conditions include significant or unstable heart or lung disease, special nerve or 
muscle disease.

• Therefore the request for a study (95811) does NOT meet your health 
plan’s coverage criteria.

• This service is NOT medically necessary, so it is NOT covered by your plan.

• Sleep testing can be done in a home setting using an auto‐adjusting sleep 
breathing machine.
– Please speak to your doctor who can arrange a home sleep auto PAP study.

COVERAGE for in‐facility PSG (95810)

http://help.carecentrix.com/ProviderResources/Cigna%20Medical%20Coverage%20Policy.pdf
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Cigna – COVERAGE PAP titration (95811)

http://help.carecentrix.com/ProviderResources/Cigna%20Medical%20Coverage%20Policy.pdf

Clinic Follow Up – November 2018

• 55 year old female

– HST
• AHI 39

• Desats to 88% for 9.4 minutes (2%/night)

– Denied PAP titration study
• AUTO CPAP ordered

• Clinic follow up 

– Feels less fatigued

– Resolved daytime sleepiness

– Tolerating nasal pillows well (despite 
rhinosinusitis)
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Trends – 2018 versus 2015

• HST volume has markedly increased
– 47% increase

• In lab sleep volume has stayed the same, but with 
more complicated patients
– CHF/LVAD, PH, Advanced lung disease, peritoneal dialysis
– Neuromuscular
– Training for complex cardiopulmonary disorders must be 

emphasized

• Clinic
– Increase by 40%

• More FTE allocated day staff
– More time with insurance companies
– Appeals and denials of PSGs
– More staff for set ups of HSTs

• DME companies
– More dependence on their care for set ups of AUTO 

titrating devices and appropriate mask interfaces

• Clinical care
– Marked INCREASE in AUTO titrating devices

– Clinicians
• Fingers crossed approach
• Marked increase in oximetry testing

– CPAP adherence rates in this new model, likely similar b
“to be determined”

The case for HST 
Weight loss/bariatric surgery clinic referrals

70% “positive” rate

Ravesloot MJ et a. Eur Arch Otorhinlaryngol. 2012; 269 (7):1865‐1871
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Severe OSA ‐ Hypoxemia

• 51 year old man

– Obesity, Hyperlipidemia, Diabetes

• HST

– AHI of 96

– Time < 88% for 433 minutes (90% night)

• Question

– A) AUTO CPAP

– B) PAP titration in the sleep lab

PAP in lab titration study



1/31/2019

15

Compliance Summary

• 96% usage

• 6 hours and 21 minutes

• 90% pressure 

– 12 cm H2O

• Residual AHI of 4.7

HST  Review The Raw Data

• 66 year old man, BMI 40, suspected OSA, polycythemia

• HST
– AHI 2.55
– 325 minutes  time less than 88%, average SpO2 86%

• Are we finished?

• Attended PSG 
– AHI was 3
– Hypoxemia was confirmed 

• Diagnosis: emphysema, secondary polycythemia, Tx: supplemental oxygen
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HST  Not recommended for pediatrics

• 2017
– Position Paper – AASM

Reasons:

1. Insufficient evidence, currently

2. Technical feasibility concerns
– TUCASA study, hooks up by 

technologists at home
– 90 % success rate, caregivers?

3. Lack of ability to score arousals 
and hypoventilation

Objectives

• The past

– The history of home sleep apnea testing

• The present 

– How home sleep apnea testing affects clinical practice

• The future

–What will happen to the sleep laboratory and sleep medicine?
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The Future?

Hirshkowitz, M.  Polysomnography Challenges. 
Sleep Med Clin 11 (2016) 403‐411.
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Is the attended PSG truly the gold standard?

Utility of the In Lab Polysomnogram in a New (?)  
Era of Home Sleep Testing

California Thoracic Society – 2019

Won Y. Lee, MD
Associate Professor, Division of Pulmonary and Critical Care Medicine
Medical Director – Clinical Center for Sleep and Breathing Disorders Center
University of Texas Southwestern Medical Center
Dallas, Texas
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Home Sleep Testing and Telemedicine
Kaiser and the Veterans Affairs

The Future of Sleep Apnea Care

1. HST is here to stay and the technology will only get better.
– “Home sleep testing cannot be replaced into Pandora’s box.”  

• Doug Kirsch, MD – JCSM 2013.

– Advancements in technology to simplify diagnostic testing will emerge
• Wireless technology, less intrusive monitoring, biomedical sensors

2. The biggest challenge will be maintaining QUALITY of care
– Quality of diagnostic testing, review of raw data
– Who will differentiate a “true test” from a “false test?”
– Who will make sure of TECHNICAL failures?

3. AUTO titrating devices are here to stay
– Technology will improve
– MORE DME involvement
– Oximetry testing will markedly increase (incorporate with AUTO devices)
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The Attended Polysomnogram
will always be needed…

4.    A diagnostic attended PSG is really needed for…
– Physically or mentally impaired patients who CAN’T do an HST
– Patients with advanced cardiopulmonary diseases where oxygenation is an issue
– Narcolepsy evaluation, combined with MSLT
– Parasomnias – RBD or pseudo RBD
– Insomnia – psychophysiologic insomnia, paradoxical insomnia, an alternative diagnosis

5.    A PAP attended titration study is really needed for…
– Complicated cardiopulmonary patients (oxygen, high levels of PAP, tracheostomy, 

hypoventilation)
– Inadequate response to AUTO PAP therapy
– Hypoglossal nerve titrations
– Neuromuscular patients – titrations ***
– Training sleep staff

Sleep Medicine = Beyond Sleep Apnea…

6. Who will serve as the stewards of sleep care?

– Beyond sleep apnea
• Narcolepsy, circadian disorders, insomnia, RLS, parasomnias

– Sleep trained clinicians  FELLOWSHIPs
• Internal medicine/sleep
• Family medicine/sleep
• Pediatrics/sleep
• Medicine Pediatrics/sleep
• Psychiatry/sleep
• Pulmonary/sleep – adult, pediatrics, neuromuscular disorders
• Neurology/sleep

– Allied health
• Advanced practice providers
• Sleep technologists – education 
• Respiratory therapists
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Utility of the In Lab Polysomnogram in a New 
Era of Home Sleep Testing
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Question

• Which of the following cases is MOST LIKELY to be declined by insurance for an attended 
diagnostic sleep study?

– A. 65 year old man with advanced COPD on 3 LPM supplemental oxygen

– B. 54 year old female with neuromuscular disease leading to restrictive physiology

– C. 59 year old man with early onset dementia

– D. 59 year old female with advanced pulmonary hypertension on supplemental oxygen therapy

– E. 35 year old female with non‐ischemic cardiomyopathy with an ejection fraction of 28%
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Question

• A 55 year old female undergoes a home sleep study revealing 
an AHI of 39, lowest oxygen saturation of 82% and time <  88% 
for 9.4 minutes.   

• Which of the following is the next best treatment approach?

• A. AUTO CPAP prescription and clinic follow up 

• B. PAP titration in the sleep laboratory and clinic follow up




