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speoial report

Taft and Pickwick®
Sleep Apnea in the White House

Jehn G. Sotos, MD CHEST 2003; 124:1133-1142
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CLINICAL AND PHYSIOLOGICAL ASPECTS OF A CASE OF
OBESITY, POLYCYTHEMIA AND ALVEOLAR
HYPOVENTILATION

By J. HOWLAND AUCHINCLOSS, Jr, ELLEN COOK, axp ATTILIO D. RENZETTI

(From the Department of Medicine, State University of New York, Upstate Medical Center
at Syracuse, N. Y.)

(Submitted for publication March 31,-accepted June 22, 1955 )
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SLEEP
MEDICINE
HISTORICAL REVIEW

Who was the first to use the term Pickwickian in
connection with sleepy patients? History of sleep
apnoea syndrome

. S5leep Medicine Reviews (2008) 12, 5-17
Peretz Lavie

In this book, for the

year,we find the following: "Charles gol U¢uY U1 O Reorwdll O, '®)
Sidney Burwell recognizes Obstructive Sleep Ap- o OO0 Ea2ADUT U &1 U1 Oocagea ol
noea Syndrome (emphasis in origin) which he e . N2 o . - P
names "Pickwickian syndrome’’ after a character (P EJ 9 lf ', OE EJ . u O 'o (I) le u 'o U lVJ U o
in Dickens’s The Pickwick papers. UlhUagdUEuU eUo U? UgU Ud

Sieker et al.” described a similar case a year Ue Ul UETETT 2l U uU ¢UoU
before Burwell et al., and even provided an Poker L o - 5 . . -
identical explanation for the patient’s sleepiness, O Burwell QUUIl U6 UUO ¢ OO0
but Sieker et al.’s case had never gained the BUBE®20RIU UOGUIT O O
attention commanded by Burwell’s card player that Pickwick , U0 EGEYT Ugl O1T UUO |
was cited more than 550 times in the medical DY OEUUEUUA 79 UOTIoRUDB
Hterature. G000 Ol aloail O &#3A0






Fig. 17 M L., 2, 532 ana. Syndrome pick-
wickien. Insufhsance r;;tr::lmriue- Taille
155 cm, poids 188 kg, San, 56%, Faon,
52 mm I l,|:§

Fig. 18, Respiration péredique cype CrEyNE-StokEs. Elle peut s'observer dans de nombreuses circons-
tances, mais elle est panticulidremene fréquence chez 1'obhése en insuffisance respiratoire (svndrome pick-

wickien), {Enrtegistrement efectud au mémabogtaphe de Frerscrr 6]

Perret C.,l 6insuffisance respir
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The Pickwick
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dittle boy who
would always
fall asleep .
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Obesity Hypoventilation Syndrome

(OHS)
DOHEGYT 0O
ABMI O 30 %kg/ m
AHpUd & U¢T sU GUET URaB@,A-@A5 mnkHg
AQO 6oUdEUT U uwUl UGOUBUUUUE
AGoT Oua&@d UEUUUBUR&O UEO Ul U¢I

Can Med Assoc 4006,174:129299
The American Journal of Medicine, Vol 118, No 9, September 2005



The American Journal of Medicine {2005) 118, 948-95&

ELSEVIER

REVIEW

o L =)
THE AMERICAN - s, g REA
JOURNAL of : Faay -";-"
MEDICINE & R 5
-
*
il

¥ AJM Theme Issue: OBESITY AND DIABETES |

The obesity hypoventilation syndrome

Amy L. Olson, MD, Clifford Zwillich, MD, MACP

Table 1  Definitions of simple obesity, obstructive sleep apnea-hypopnea syndrome, and cbesity
respect to the body mass index, awake arterial pressure of carbon dioxide (Paco.), and possible

may be present on night-time pelysomnography

ntilation synd™egg with
cep-related breathing disord®gthat

Obstructive sla@p

Obesity hypoventilation

apnea-hypopgflea syndrome
Simple obesity syndrome (Pickwickian syndrome)
Body mass index (kg/m?) =30 Variable =30
Awake Paco,(mm Hg) Normal Nor =45

Associated sleep-related
breathing disorder by
nocturnal
polysomnography

Nocturnal monitering demonstrates
<5 apneas, hypopneas, or
respiratory-related arousals per
hour

rnal A. Obstructive sleep apnea-
bnitoring hypopnea syndrome: Nocturnal
d®monstrates monitoring demonstrates =5
5 apneas, apneas, hypopneas or

popneas or respiratory-related arousals per
hour

. Sleep hypoventilation
syndrome: Nocturnal
monitoring demonstrates one
or both of the following
1. An increase in Paco, =10
mm Hg from awake supine
values

2. Oxygen desaturation during

sleep that is not explained by

apneic or hypopneic events

(hypercapnia is assumed

although not measured)




Assessment and Management of Patients with Obesity
Hypoventilation Syndrome

Babak Mokhlesi', Meir H. Kryger?, and Ronald R. Grunstein®

Proc Am Thorac 5oc Vol 5. pp 218-225, 2008

TABLE 1. PREVALENCE OF OBESITY HYPOVENTILATION SYNDROME IN PATIENTS WITH

OBSTRUCTIVE SLEEP APMNEA

Authors n Dresign Country Age (yr) el AHI OHS (%)
Verin and colleagues (17) 218 Retros pective France 55 34 51 10
Laaban and Chailleux (15) 1,141 Retros pective France 56 34 55 1
Kessler and colleagues (12) 254 Prospective France 34 33 76 13
Resta and colleagues (16) 219 Prospective |taly 51 40 42 17
Golpe and colleagues (18) 175 Retros pective Spain MA 32 42 14
Akashiba and colleagues (14) 611 Retros pective Japan 48 29 52

hMokhlesi and colleagues. (10) 339 Prospective USA 48 43 62
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Assessment and Management of Patients with Obesity

Hypoventilation Syndrome

Babak Mokhlesi', Meir H. Kryger?, and Ronald R. Grunstein?

% with obesity hypoventilation syndrome

L
o
|

[
h
1

[
o
|

n
1

—&
=
1

—— USA (n=353)
—{— France {n=1,141)
—— [taly (n=128)

o

S

35-39
Body mass index (kg/m?)

30-34

=40

Proc Am Thorac 5oc Vol 5. pp 218-225, 2008
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Sturm R. Public Health 2007;121(7):492

Co

T Eel -0l BB L300, 19
Littleton SW et al. Clin Chest Med 2009; 30(3):467

A DAOAeOGT 6RO, aUO A

A GUEO 0OMDay% has OHS

A 5% of US population has BMI 040 kg/ m2

A 50% of population with BMIO40 has OSA
A 15% of obese population with OSA has hypercapnia (OHS)
A A 5% x 50% x 15%-= 0.37%

Mokhlesi B et al . Cleve Clin J Med 2010;77:60

I
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Masa JF et al. Chest 2001;119(4): 1102 -4

Mokhlesi B et al. J Clin Sleep Med 2006;2(1):57 -62



Freedman DS et al. JAMA 2002;288(14):1758
Mc Tigue K et al. JAMA 2006;296(1):79
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Nowbar etal, Am J Med, 2004

% of Subjects

35-39 40-44 45-49 =50
Body Mass Index (kg/m?)
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ORIGINAL ARTICLE P, o o~ -
GUEI UAO DA

Obesity hypoventilation syndrome: prevalence
and predictors in patients with obstructive sleep apnea

Babak Mokhlesi - Aiman Tulaimat -
Ilja Faibussowitsch - Yue Wang - Arthur T. Evans

C\)ATI“?&UEéC\)Aé o Uod £BHSE UUO AEU
KésgoUuU UGEUU ”
g Q ¢(p=0.006)

A DD
.
.
I minSpO , (p <0.001)

ADHuuO URI U¢E¢&IRI OGEUUQImEgNEEEQDI
i Ko UEUO e E 828U
i KEUOEE&U U3w U

Mokhlesi et al, Sleep Breath, 2007
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Determinants of Hypercapnia in Obese
Patients With Obstructive Sleep Apnea
A Systematic Review and Metaanalysis of Cohort
Studies
Roop Kaw. MD: Adrian V. Hernandez, MD, MSc, PhD: Esteban Walker, PhD:
Loutfi Aboussouan, MD, FCCP; and Babak Mokhlesi, MD, FCCP CHEST 2009: 136:787-796

Table 2—Weighted Averages for Hypercapnic and Eucapnic Patients, and Associations Between Individual
Determinants and Hypercapnia

Weighted Mean (35% CI)

Determinant Studies, No. I Hypercapnic Encapnic I MDD (93% CI) p Value
Age 13 30,00 (46,74 to 53.26) 49.91 (47 61 to 52.23) 0.09(-1T6to 1.93) 0.9
% Male pender § A8, 1* (57.4 to B0.5) B0.2* (53610 54.5) CR 0.96 (062 to 1.50) 0.9
BMI 14 0804 (.2 t0 43.9) 8551 (311 to41.2) 305 (155 tn 4.42) < (1.00001
AHI 13 (3.7 (51.8-T3.51 51.19 (42.3-60.1) 12,51 (6,59 to 15.44) < (10001
FEV,% 11 T0.587 (6277 to 75.97) 5209 (T5.17 to 58.0) ~1122(-1567t0 -675) < 0.00001
VCH g 8407 (719210 85087  03.10(51.56to 104.34) —813(-11.33t0 —483) < 0.00001
FEV,/FVC% ! TRA0 (73,94 to 53.05) 80,16 {76 A2 to 53.68) — 166 (—4.06t0 0.73) 0.2
TLC% i 7745 (68,81 to 55.05) 5351 (7864 to 55.55) —6.58 (- 1004 to -2.72) 0.0006
RV 3 01,59 (69,93 to 113.24) 8976 (G231 to 117.19) |53 (—6.00 to §.66) 0.7
Mean Spo, T B5.45 (5381 to §7.14) 00.34 (5787 to 92.51) —4 86 (-6.90t0 -2.74) < (1.00001

[}

%TST Spo, = 90% 36,16 (4247 to B9.57) 15.50 (—5.56 to 47.47) 37.36(20.76 to 44.97) < (00001
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_ . OHS vs OBC OHS vs GPC
OHS Patients OBCs GPCs | L |
Diagnosis (n=20) (n=20) (n = 296) OR 95% CI p Value OR 95% C1 p Value
Obesity 20 11 24 9.0 2.9-40.7 0.003¢ 27.69 12.1-63.5 0.00114
2.3-35.2 0.00111 58.91 25.1-123.6 0.001%
Hypertension 11 b 5} 2.0 0.5-7.8 NS 3.83 1.5-9.5 0.005¢
Diabetes mellitus 10 5 20 6.0 0.9-38.5 NS 17.24 7.3-40.7 0.001%
_ 1.4-57.1 0.01471 7.16 29-178 0.001%
Osteoarthritis 5 4 31 1.5 0.3-8.9 NS 3.30 1.1-10.3 0.04
. 4570 00141 899 1585125 00011
Hypothyroidism 5 1 14 5.0 0.7-34.5 NS 6.45 24-175 0.001¢
GU GR&0E TU O £uU Ul #AR0O6, U617 ET &1 E
A Go6T GOdDEUEe eUdUEUE gOBD U 9s58kicE 2)3E Ui 35)
A GUUGUT EUS UOR D 095% Cl, 1.4 1 57.1)
ADIUGT O EeP ROU BIHCL 14 157.1) Berg etal , Chest 2001
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The Use of Health-Care Resources in
Obesity-Hypoventilation Syndrome™
Greg Berg, MD; Kenneth Delaive, BSc; Jure Manfreda, MD; Randy Walld, BSc;

and Meir H. Kryger, MD, FCCFP CHEST /120 /2 / AUGUST, 2001

B OHS Patients

16 — [0 Gen. Pop. Controls
| [l Obese Controls

-
Mo
1

B
]
|

Average No. of Patient Visits
co
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The Use of Health-Care Resources In
Obesity-Hypoventilation Syndrome™*

Greg Berg., MD; Kenneth Delaive, BSe: Jure Manfreda, MD; Randy Walld, BSe;
and Meir H. Kryger. MD, FCCF
CHEST /120/ 2 / AUGUST, 2001

B OHS Patients
90 [1 Gen. Pop. Controls

80 - [0 Obese Controls

70
60
50

Percent of patients
hospitalized at least once
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Endothelial Dysfunction and Specific Inflammation in
Obesity Hypoventilation Syndrome

Jean-Christian Borel"?, Pascale Roux-Lombard®, Renaud Tamisier'?, Claire Arnaud’, Denis Monneret’,
Nathalie Arnol"?, Jean-Philippe Baguet®, Patrick Levy'?, Jean-Louis Pepin'**

1 INSERM ERIT7, Laboratoire HP2, Université Joseph Fourier, Faculté de Médecine, Grenoble, France, 2 CHU, Hdpital A. Michallon, PAle Rééducation et Physiologie,
Grenoble, France, 3 Service dimmunologie et d’Allergologie, Hopitaux Universitaires et Université de Genéve, Genéve, Suisse, 4 CHU, Hopital A. Michallon, Service de
cardiologie, Grenoble, France

. ) ) August 2009 | Volume 4 | Issue 8 | e6733
Table 4. Serum levels of 9 cytokines in Obesity

Hypoventilation Syndromes (OHS) compared to
“"uncomplicated ocbese” (UO) patients.

Eucapnic Odds Ratio _

OHS (14) Obese (39) (9 5% CI) Al hs-CRP
IL1-Ra, ng/mi 1.6+1.4 1.7+19 1.00 (0.99-1.01) A 1
- HbA 1c
IL8, pa/ml 6.8+3.4 18 B+453 § 088 (0.75-1.02)
TNFa, pg/ml 2.8+22 27412 1.04 (0.68-1.58) A” FR-RH-PAT
LEFTIN, ng/mi 92.5+59.2 110.4+825 099 (0.98-1.01)
ILS, pa/mi- 1.9+1.1 1710 1.78 (0.80-3.93)
RESISTIN, ng/ml 6.8+£2.8 747 096 (0.82-1.13) A} IGF -
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Prevalence and clinical characteristics of obesity
hypoventilation syndrome among individuals reporting
sleep-related breathing symptoms in northern Greece
CGeorgia Periklis Trakada - Paschalis Steiropoulos -

Evangelia Nena - Theodoros C. Constandinidis -
Demosthenes Bouros

Sleep Breath (2010) 14:381-386
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lable 1 Anthropometric and sleep characteristics of all 276 participants and comparisons between all groups and between OSA and OHS patu

All (#=276)  Controls OSA patients  OHS patients  p (comparison between P (comparison
(r=03) (n=175) (r=38) O5A and OHS patients)  between all groups)

Age (years) 34.7+12.6 S0.9+11.3 35.5£12.8 373129 ns 0017
BMI (kg'm®) 347477 331472 33.9+6.8 404498 =0.001 =0.001
Meck (cm) 4273 8 A0 933 42.9+3 8 44.6+3.9 ns =0.001
Waist (cm) 117.2£16.1 111.2+14.4 11694155 1304+15.3 <0.001 =0.001
Hip (cm) 118.2+14.4 116.5+14 .4 117.2+13.5 1269+16.5 0.003 <0.001
WHR 099007 096008 1.00+£0.07 1.03:£0.07 0032 =0.001
Swstolic BP (mmHg) 127.7£17.7 1259£172 12E.3£183 127.6£16.2 ns ns
Diastolic BP (mmHg) B0 B+E.6 B0.6+93 B0BLRS BOELR ns ns
FEV, (% pred) 9027+£22.4 934942435 90.17+£2222 B517£19.15  ns ns
FVC (% pred) B4.054£21.51 E7.61+£23.36 B4.04£21390 TTO3£17.5 ns 0.125
FEV,/FVC 825412 Bl.5+14.1 B2.5+£122 BIT£6.3 ns ns
Pal; (mmHg) T7.7+12.9 B2+13.9 TE3+124 ESR =0.001 =0.001
PaC 0 (mmHg) 41 4+£5 40.6+4.1 40.4+4.6 47.7+2.8 <0.001 =0.001
HCO; (mmol1t) 2728 26,722 26.5£2.7 30.01+1.9 <10.001 <0.001
pH TA41+0.18 T7.43+0.03 7414023 T41+£0.02 ns ns
ESS 9.6+5.7 B3+53 95456 11.9+6.3 ns 0.012
TST (min) 265324629 261 8+£39.5 265.9465.7 267 B£56.8 ns ns
Sleep efficiency (% TST) T1.2+15.6 GEEE16.3 TL6£16 T3.7+£12.4 ns ns
81 (WUTST) 3224184 218+13 .4 356185 344+18.8 ns =0.001
82 (WTST) 48.7£13.7 534+11.7 46.8+£13.9 40954142 ns 0.005
SWS (%TSET) TAE10.1 11.5+86 55474 93+179 ns <0.001
REM sleep (WTST) 12.3+8.6 14+8.7 122487 09+8 ns ns
Arousal index (events'h) 353£22.6 19.7£12.7 30,4422 42 8+26.7 ns =0.001
AHI (events'h) 33.6+30.3 3.1+10.5 42.2+£27.1 4434338 ns <0.001
averSpls (%) 91.3+4 93,5425 91.1+£3.7 BA.1+£5.2 =0.001 =0.001
minSpCh (%40) ToA+12.5 B7.1+72 T4.2411.5 6E8.9+13.2 0.023 =0.001
=00 (MWTET) 2024324 B.342009 31.2+30.1 54737 <10.001 <0.001




Prevalence and clinical characteristics of obesity
hypoventilation syndrome among individuals reporting

sleep-related breathing symptoms in northern Greece 5
Georgia Periklis Trakada « Paschalis Steiropoulos « Slecp Breath (2010) 14:381-386
O5A patients (#=173) (HS patients (n=38) p

Artertal hypertension (%) 40 326 0,283
Congestive heart fatlure (%) 29 13.2 0,026
Amhythmia (%) 34 0 0,331
Stroke (%) 34 0 0,318
Diabetes mellius (%) 12 AN 0,128
Hyperlipidemia (%) 46 19 0.576
Bronchial asthma (%) 10.9 13.2 0,963
Depression ( %) 229 0 0,002
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Respiratory complications of i pamepysioisgica mechaniame potcnuiaiy
ObeSity implicated in respiratory failure in the obese

adient secondary to 1¥/4 g secially in the bases)
I-I'_l.rpenrnlaerm-::and hyperdynamic state [mrer-pe LS
Adrway closure and alveolar collapse

Impaired orinappropriate ventilatory drive
Decreased chest wall and lung compliance
Inappropriateventilatory load compensation
A * i Increased upper airway resistance and inspiratory threshold load
=7 I ; Impaired response to elastic and resistive loads
s Increased work of breathing and oxygen cost of breathing

Decreased ventilatory muscle strength and endurance
Heuromuscular uncoupling
Respiratory muscle fatigue (peripheral and/ or 'central'?)
Diaphragmatic dysfunction secondary to:

Increased adipose tissue deposition

Mechanical disadvantage (inadequate length-tension relationship)
Changes in respiratory patterns (more rapid and shallow breathing)
Increased total respiratory resistance
Increased oo,

OSA or uppe
COPD

Supine position
REM sleep

Brmthen | March 2008 | Yolurad | Bl
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CLINICAL REVIEW
Obesity hypoventilation syndrome — The big and the breathless
Amanda J. Piper*
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HIGHLIGHTED TOPIC | Pulmonary Physiology and Pathophvsiology in Obesity

Big breathing: the complex interaction of obesity, hypoventilation, weight

loss, and respiratory function
J Appl Physiel 108: 199-205, 2010.
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Javaheri S et al. Sleep 1994;17(5):416 -23
Laaban JP et al. Chest 2005;127(3):710 -5

Mokhlesi B et al. Sleep Breath 2007;11(2):117 -24
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Obesity Hypoventilation Syndrome: A State-of-the-Art Review

Babak Mokhlesi MD MSc

REspiRATORY CARE o OcToORER 2010 VoL 55 No 10
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