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Wewish to extend our thanks to Lin and Yu1 for their insightful
commentary regarding our recently published article: “Clinical
Screening Tools for Obstructive Sleep Apnea in a Population
With Atrial Fibrillation: A Diagnostic Accuracy Trial.2”

Regarding the particular scoring algorithm used, we used
ApneaLink Air in “Auto AASM” scoring mode. Automated
scoring was used in order to improve accessibility to this home
sleep apnea test (HSAT) as a screening tool for obstructive sleep
apnea (OSA) in patients with atrial fibrillation (AF), while still
maximizing diagnostic accuracy. Manual scoring, although it
may be preferred in an ideal scenario, is significantly more labor
intensive and may not be available in all AF centers. The “Auto
AASM” scoring algorithm considers both oxygen saturations and
nasal airflow when defining hypopneas, as distinct from the
“Auto” mode, which considers nasal airflow only. The sensitivity
and specificity of the Auto AASM scoring system have been
shown to be noninferior to manual scoring at all levels of OSA
severity.3

We agree that the level 3 HSAT (ApneaLink Air) performed
with good (AUC, 0.8–0.9) to excellent (AUC, 0.9 – 1.0) diag-
nostic accuracy at all levels of OSA severity using either the
apnea-hypopnea index (AHI) or oxygen desaturation index
(ODI) as the diagnostic metric. The advantage of a level 3
device when compared with a level 4 device is that both these
metrics will be available for clinician interpretation and can be
used together as part of the overall holistic assessment. How-
ever, in centers where overnight oximetry alone is accessible,
clinicians must rely on the ODI only. Hence, the diagnostic
accuracy of the ODI alone has significant “real-world” clinical
relevance. Whether AHI or ODI is marginally superior to the
other in each severity group may be less clinically important
than the finding that both of these perform well and can be used
as needed depending on availability. In addition, the sleep field
is questioning the adequacy of the AHI as a metric to define
OSA,4 and recent papers have highlighted that hypoxic burden
rather than AHI may be a better marker of cardiovascular risk.
For example, hypoxic burden was superior to AHI for the pre-
diction of incident heart failure in 2 large cohorts of patients

with OSA,5 and ODI was superior to AHI as a predictor of
hypertension in a large multicenter cohort.6 Such studies
emphasize the importance of thinking beyond the AHI as a
measure of OSA severity.

We agree with Lin et al that ODI alone should not be
regarded as the sole diagnostic tool for OSA, and with this in
mind, we have reported the diagnostic accuracy of ODI and
AHI from an HSAT as well as a range of other commonly used
clinical screening tools across all levels of OSA severity in an
AF population.2 The key point is that clinicians involved in the
care of patients with AF are mindful of the high prevalence and
influence of OSA in this group, and have access to tools for eas-
ily assessing its prevalence and severity in order to improve the
overall management of these patients.

CITATION

Mohammadieh AM, Sutherland K, Cistulli PA. Moving
beyond the AHI. J Clin Sleep Med. 2021;17(11):2335–2336.

REFERENCES

1. Lin CH, Yu CC. Apnea-hypopnea index versus oxygen desaturation index for
diagnosis of obstructive sleep apnea in patients with atrial fibrillation: six of one, half
a dozen of the other? J Clin Sleep Med. 2021;17(11):2333–2334.

2. Mohammadieh AM, Sutherland K, Kanagaratnam LB, Whalley DW, Gillett MJ, Cistulli
PA. Clinical screening tools for obstructive sleep apnea in a population with atrial
fibrillation: a diagnostic accuracy trial. J Clin Sleep Med. 2021;17(5):1015–1024.

3. Cho JH, Kim HJ. Validation of ApneaLinkTM Plus for the diagnosis of sleep apnea.
Sleep Breath. 2017;21(3):799–807.

4. Malhotra A, Ayappa I, Ayas N, et al. Metrics of sleep apnea severity: beyond the
apnea-hypopnea index. Sleep. 2021;44(7):zsab030.

5. Azarbarzin A, Sands SA, Taranto-Montemurro L, et al. The sleep apnea-
specific hypoxic burden predicts incident heart failure. Chest. 2020;158(2):
739–750.

6. Tkacova R, McNicholas WT, Javorsky M, et al; European Sleep Apnoea Database
Study Collaborators. Nocturnal intermittent hypoxia predicts prevalent hypertension
in the European Sleep Apnoea Database cohort study. Eur Respir J. 2014;44(4):
931–941.

Journal of Clinical Sleep Medicine, Vol. 17, No. 11 2335 November 1, 2021

https://doi.org/10.5664/jcsm.9560
D

ow
nl

oa
de

d 
fr

om
 jc

sm
.a

as
m

.o
rg

 b
y 

K
ir

st
en

 T
ay

lo
r 

on
 M

ar
ch

 1
0,

 2
02

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 N
o 

ot
he

r 
us

es
 w

ith
ou

t p
er

m
is

si
on

. 
C

op
yr

ig
ht

 2
02

2 
A

m
er

ic
an

 A
ca

de
m

y 
of

 S
le

ep
 M

ed
ic

in
e.

 A
ll 

ri
gh

ts
 r

es
er

ve
d.

 

https://doi.org/10.5664/jcsm.9524
https://doi.org/10.5664/jcsm.9524
https://doi.org/10.5664/jcsm.9560


SUBMISSION & CORRESPONDENCE INFORMATION

Submitted for publication July 13, 2021
Submitted in final revised form July 13, 2021
Accepted for publication July 13, 2021
Address correspondence to: Anna M. Mohammadieh, BA, MBBS, FRACP, Department
of Respiratory and Sleep Medicine, Level 8, Acute Services Building, Royal North
Shore Hospital, St. Leonards NSW 2066, Australia; Tel: +612 9926 7111; Fax: +612
9463 2097; Email: amoh2259@uni.sydney.edu.au

DISCLOSURE STATEMENT

All authors have seen and approved the manuscript. Work for this study was
performed at Royal North Shore Hospital, Sydney and Charles Perkins Centre,
University of Sydney. Funding for the original manuscript: A.M.M. received research

grants from the following: Ramsay Research and Teaching Fund, Sydney, Australia,
and a ResMed Foundation/Sleep Health Foundation Research Entry Scholarship
administered through the Royal Australasian College of Physicians, Sydney,
Australia. A.M.M. reports that in-kind support for this study (loan of ApneaLink Air
diagnostic study devices) was received from ResMed Pty Ltd., Sydney, Australia.
ResMed played no role in the design or implementation of the study. P.A.C. has an
appointment to an endowed academic chair at the University of Sydney that was
created from ResMed funding. He receives no personal fees and this relationship is
managed by an oversight committee of the university. He has received research
support from ResMed, SomnoMed, Zephyr Sleep Technologies, and Bayer. He is a
consultant/adviser to Zephyr Sleep Technologies, ResMed, SomnoMed, and
Signifier Medical Technologies. He has a pecuniary interest in SomnoMed related to
a previous role in R&D (2004). K.S. reports in-kind support from SomnoMed in
donation of oral appliances for a previous investigator-initiated research study. The
trial discussed in this letter was registered with the Australian New Zealand Clinical
Trials Registry (ANZCTR): 12616001016426.

AM Mohammadieh, K Sutherland, PA Cistulli Letter to the editor

Journal of Clinical Sleep Medicine, Vol. 17, No. 11 2336 November 1, 2021

D
ow

nl
oa

de
d 

fr
om

 jc
sm

.a
as

m
.o

rg
 b

y 
K

ir
st

en
 T

ay
lo

r 
on

 M
ar

ch
 1

0,
 2

02
2.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 N

o 
ot

he
r 

us
es

 w
ith

ou
t p

er
m

is
si

on
. 

C
op

yr
ig

ht
 2

02
2 

A
m

er
ic

an
 A

ca
de

m
y 

of
 S

le
ep

 M
ed

ic
in

e.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 


