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Bt 1.00 0.35
gk 142 068 -~ 297
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18 K&RT 1.00 0.17
ZH Lt 171 080 - 3.68
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20/ LT 1.00 0.26
21-307% 103 026 - 405
31-40%% 088 019 - 1.02
41-501% 202 053 - 7.73
51 LLE 232 071 - 162
REARZE D 0.01
HEREL 1.00
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AOR; Adjusted odds ratio
Cl; Confidence interval

#®20 NEDAREZSORBIBREUBRERELELODAT Y IREIRSHT

AOR 95%Cl PiE
451
Bt 1.00 0.22
ZtE 147 079 - 272
Bk hhisg
18K #H 1.00 0.35
zh Lot 138 070 - 2.72
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20 LA 1.00 0.38
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41-501% 042 015 - 1.21
518 Ll L 074 0.18 - 200
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AL 1.00
EFHHY 154 075 - 3.16

AOR; Adjusted odds ratio
CI; Confidence interval



GRS DTITICET 5 —FK



Etii

wars | Rerd vk [l O e w4 | s |0 R o
RERE A MEIRAFEFERER (LD, b |4 BOREK [E¥EERE B 2009 |238-240
# Bk, 8 |#E8+2009
HR KA
TERRE R E =N Medical Pra |BEIRIREN |06 HA 12009 |67-72
FREEA ccticeffe |4 F2009-20
ZEEW 10
HEZE
2a - o | e . |HAR
BRERKA ¥ A v RReEH BE| =Y ®
Akahoshi, T, Akashiba T, K |Predicting optimal conti | Respirology 14 1-6 2009
awahara S, Uematsu A, Naga |nuous positive airway pr (1)
oka K, Kiyofuzi, K, Okamot |essure in Japanese patie
o N, Hattori T, Takahashi |nts with obstructive sle
N, Hashimoto S ep apnea.
REIBA [EARBSFEIREE L fEBR S | Cardiac Prac|20 [21-25 [2009
RER] BERPEEEEOR | tice (1)
Bezr02
TRETEA [ FERR A} MEMRULGE (R BE OB | Modern Physic 29  |1135-11]2009
Fup-to-date 2009 MERRE | ian (8) |37
EIFIRIEBRED M-ItV
VM) R R EHRRUE S
B & MERR A S RO SiE (R A
FREMEA [MERREFEERPIR Bl | BHES 64 [42-49 |2009
HERE] 16 CPAPTAR )
LIRET Kk T v X (adher
ence) [f]_ LD Tk
FREIEA [EHER D= D DOIFRE | DU & 18 97  |139-147|2009
i) W7 R Tyl g8 6))
HEE By 4 P S A
TREIEA [FERERREBBRT A RT | PR AR 15 |208-214 {2009
A DTyt A] FERE (3)
EIPIRAEGRE 2 & TRIR
DIODTA RTA
IREETEA Current Opinion COPDIZ¥ |FRWK & fEER 57 |851-855|2009
V5 MEAR PR IR (8)
Aritake-Okada S, Kaneita Non-Pharmacological Self |Journal of Cl |5 464-469 (2009
Y, Uchiyama M, Mishima K, |-Management of Sleep Amo [inical Sleep
Ohida T ng the Japanese General [Medicine
Population.
FerrfEE HEERR P 75 D8 27 AR 22 3 |175-182]2009
FerRfEF HEARREE - 9 L DD DE | IEIRER 3 |477-483|2009
2




. WFFERCAR
P,
H1148 - Bl
iyl




R S "

IFIRES TS

T K HREDIA

BERRREEOKREEE & X ORHTER
BRI 22 AR ER 6 77, MBEMROREN,
PR L - TR BICHIBL TR NS
AR EOBA b DAL, 82 DB IR
PRI A LN A REREOHA L H 5, R
MO CIRTTE D OHAEEHER w2, R
BRIV IB L Tl 6 A RERTE DA, T
eSS T, RSP T 5 E OB,
L D EGAARAETE B L R R, M A i %
A U VPR AR AT T R L AL A b R TR
5., BMEEMMRESRIRT P —HORE L
W E T, BURREEHE TR RE FIED L
WIEA L 20T, TR PRI i
R, MEF AT ZUFOREME B 5, £,
IR CRIMEA LA & RE PR L v
HADEA R COTEENRLETD 5,
1R SERRE I TR L 47
HILARAETEE 25 L, 26 OMTEEE
DOWNT, BYSE 30 5 ME, MR, RiEK
Jis, MEBKOOMETR - BEEARA, RIEMEMRIC IO
% LDH I ¥ OEHM e REE B, BAET
B CERLEACH b, 2Dl e C#in
Tk, LyL, BMEL B 5EE T2
FRAEOBERIT X v b, BEENERIZ S
\} 3 KL-6% SP-A, SP-D iz ¥ Ok~ —
A, MiEKIZF T 5 MPO-ANCA % PR3-
ANCA 2 F O L WAL O IR K, TEXRD
BAELEE e 2 2 LS b BIFREEPFH L%
L, TRODOFLCREEB L2V TH b
D B S MR T 5, VPR SRR TS L OF
¥ CHMRNCHERT 28 TH L,

B REIFEEHOBEUIER
BEOMBFEHORIR I T TRy

i L CPRER RS HE L A A, SEIROR

A, SEAEATEME, BYES 5 v IR Y, &

72, BRI L - TSN A 5 FORHL L
LT, BRINZEHA»EL - T 2,
WM SR A 3 o Tk, 2 N & T N
MEEZIZ U L LR mRar R 6 A
HA»S&ER N A 2 L3 E v, BIRIRER R
BT CEBATH- TH, BRI SHELMR
HFRD O EEb AR AT A RETHH I,
FERRATIZAT O R RE R 5 I v,

B EHNICE L REEEEROERE

Bk L7e & 540, MPINSHRAIZ LTI, B
BRI % & R, I mair R b o BRIRIRE
DRI N, BT C TR REAREE I 7 72
ELfe TROMIEHZPERL TV, 20O
HTW, FRRMREV I CEE L REY A5
BRI ARIR B D T, W, MERBERATR Y 6
BEbNaRERD Lo, AR LiRzEE D%
FZ D THBT 5,

1. BREEEIBE

a. THEMERRK

BECIE, R, FEeF OBYE R EE D IR
FERATHYER U fo e i i g 2 £ 320 1G4
2, MR PEE- T, &7, MK, MKk,
CRP #jiiT+ 4. ZOBRMTREELMNYS
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Predicting optimal continuous positive airway pressure in
Japanese patients with obstructive sleep apnoea syndrome

TosHiki AKAHOSHI, TsuNETO AKASHIBA, Seli KAWAHARA, AkiHITO UEMATSU, KenicH NAGAOKA,
Kouut KIYOFUJI, Naoki OKAMOTO, ToMoHIRO HATTORI, Noriaki TAKAHASHI AND
SHU HASHIMOTO

Department of Respiratory Disease, Nihon University School of Medicine, Tokyo, Japan

ABSTRACT

Background and objective: Several algorithms that
predict the optimal CPAP have been developed for
Caucasian patients with OSA syndrome, but these
algorithms do not allow for racial differences in
craniofacial anatomy. We investigated whether an
equation that included data on craniofacial structure,
physique and severity of OSA could more accurately
predict the optimal CPAP for Japanese patients with
OSA syndrome.

Methods: In 170 Japanese patients with OSA syn-
drome, the optimal CPAP was determined by manual
titration during polysomnography. An equation pre-
dicting the optimal pressure was derived from anthro-
pometric, polysomnographic and cephalometric data.
This equation was validated in another 110 Japanese
patients with OSA syndrome.

Results: Stepwise multiple regression analysis identi-
fied AHI, BMI, mean Sa0; and a cephalometric param-
eter: the angle between a line from point B to the
menton (Me) and a line from Me to the hyoid bone (H)
(BMeH), as independent predictors of optimal CPAP.
The following equation was constructed to predict
the optimal CPAP: 27.78 + (0.041 x BMeH) + (0.141 x
BMI) + (0.040 x AHI) - (0.312 x mean Sa0;). This equa-
tion accounted for 47% of the variance in optimal pres-
sure (R?=0.47, P<0.0001). The measured optimal
pressure and the pressure calculated using this
equation were very similar in the other 110 patients
with OSA syndrome (9.5 * 3,0 and 9.2 * 2,1 cmH;0,
respectively). '

Conclusion: Optimal CPAP was more accurately pre-
dicted by combining a cephalometric parameter with
BMI and polysomnographic data in Japanese patients
with OSA, suggesting that craniofacial structure maybe
important in the pathogenesis of OSA syndrome
among Asians.
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SUMMARY AT A GLANCE

This study investigated whether craniofacial struc-
ture, physique and severity of OSA influenced the
optimal CPAP for Japanese patients with OSA.
Optimal CPAP was more accurately predicted by
combining a cephalometric parameter with BMI
and polysomnographic data, suggesting that
craniofacial structure may be important in the
pathogenesis of OSA among Asians.

Keywords: cephalometry, equation for predicting pres-
sure, nasal CPAP, obstructive sleep apnoea syndrome,
optimal pressure.

INTRODUCTION

OSA syndrome is a complex and multifactorial condi-
tion. The upper airway may be anatomically narrow
even during wakefulness in patients with OSA, sec-
ondary to craniofacial abnormalities or an increase in
upper airway soft tissues. A number of reports have
demonstrated that patients with OSA can have
craniofacial abnormalities or upper airway soft tissue
changes.'® Craniofacial abnormalities have been
reported to show a stronger relationship with OSA
syndrome in non-obese patients,® and this has been
demonstrated in Japanese patients as well.”® Asians
are generally less obese than Caucasians. When
matched for severity of OSA, Asian patients are sig-
nificantly less obese than their Caucasian counter-
parts, while Asian patients have more severe OSA than
Caucasian patients when matched for obesity.®!
Raciat variations in craniofacial features have been
suggested as a possible explanation for these differ-
ences between Asian and Caucasian patients with
OSA syndrome.**!

Since its development in 1981, nasal CPAP has
become the first-line treatment for patients with
OSA,*" and the efficacy of CPAP for improving the
prognosis of OSA syndrome was recently confirmed."
Although auto-titrating CPAP machines have recently
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been used without manual titration,''® the manual
titration method is still the gold standard for nasal
CPAPY Several algorithms for estimation of the
optimal CPAP, based on anthropometric, clinical and
polysomnographic data, have been reported.'®'® Mil-
jeteig and Hoffstein'® reported that AHI, BMI and neck
circumference (NC) were closely correlated with
CPAP and the equation they developed has been used
in several subsequent studies.”* However, this equa-
tion was devised for Caucasian patients and constitu-
tional factors play a major role in predicting the
optimal pressure. This makes it unlikely that an equa-
tion based on data obtained from Caucasian patients
will be appropriate for Japanese patients with OSA
syndrome. In a small study, we previously observed
that craniofacial abnormalities influenced the
optimal CPAP in Japanese patients with OSA.2*If cran-
iofacial structure has a substantial influence on the
optimal pressure for keeping the airways open during

sleep, this would suggest that differences in cranio- -

facial anatomy may have an important role in the
development of OSA in less obese patients.

In the present study, we aimed to clarify:- (i)
whether craniofacial abnormalities influence the
optimal CPAP in a relatively large population of Japa-
nese patients with OSA, (ii) whether a more appro-
priate equation could be developed to predict the
optimal CPAP for Japanese patients, and (iii)
whether the new equation could accurately predict
the optimal CPAP in another group of Japanese
patients with OSA.

METHODS

The study was conducted at the Respiratory Division,
Nihon University Itabashi Hospital between 2005 and
2008. Informed consent was obtained from each
subject and the study protocol was approved by the
hospital ethics committee. The study included 170
consecutive patients (154 men, 16 women), in whom
OSA syndrome had been diagnosed by standard full-
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night polysomnography (PSG), and who were consid-
ered to be suitable candidates for nasal CPAP. All
patients had an AHI of more than 20 on PSG, as the
Japanese national health insurance scheme only
covers the cost of nasal CPAP for such patients. Using
a computerized system (Alice 4; Respironics, Pitts-
burgh, PA, USA}, PSG was performed in a standard
manner, including electroencephalography, elec-
trooculography, electromyography and electrocardio-
graphy, as well as measurement of oronasal flow, rib
cage movements, abdominal movements and SaQ,.
Apnoea was defined as cessation of airflow at the nose
or mouth for 10 s or more. Hypopnoea was defined as
reduction of airflow by at least 30%, accompanied by a
decrease in Sa0, of 4% or more. The AHI was calcu-
lated as the number of apnoeic and hypopnoeic
events per hour of sleep.

In addition, anthropometric measurements were
performed and lateral cephalometric radiographs
were obtained while the patient was seated in the
upright position, using the technique of Riley et al.®
Radiographs were taken at the end of expiration
without swallowing. The following parameters were
measured by two pulmonary physicians: (i) the angle
between a line from the sella (S) to the nasion (N) and
a line from point A (subspinale) to N (SNA); (ii) the
angle between a line from S to N and a line from point
B (supramentale) to N (SNB); (iii) the cranial base
flexure or angle formed by the intersection of lines
drawn from N to S and S to the basion (NSBa); (iv) the
distance between the anterior nasal spine (ANS) and
the menton (Me), which is the most inferior bony
point of the mandible (ANS-Me); (v) the distance
between S and N (N-S); (vi) the distance from the
posterior nasal spine (PNS) to the tip of the soft palate
(P) (PNS-P); (vii) the angle between a line from point
B to Me (B-Me) and a line from Me to the hyoid bone
(H) (BMeH); (viii) the distance from the mandibular
plane (MP) to H (MP-H); and (ix) the posterior airway
space (PAS) (Fig. 1).

Nasal CPAP titration was performed manually to
determine the optimal settings for a commercial
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