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Obesity: Disease, risk factor or lifestyle choice?

“ A disease Iin which excess
body fat has accumulated to
such an extent that health
may be adversely affected”

_(WHO)
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Breathing pattern, compliance and lung volumes

During exercise |Supporting evidence in the |[Conclusive results
At rest literature

TLC, VC, FEV,, RV —to ] N/A Strong
s = RESpirology. 2012 Aug;17(6):892.901F
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Tidal volume ! ! Strong Yes

Breathing frequency [l 1 Strong Yes
1 | strong Yes

Respiratory system N N/A Strong Yes
compliance [total]

Operating lung L L to] Strong Yes
volumes

Expiratory flow > ™ Intermediate to strong Yes
limitation
7 7 Intermediate to strong
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The lungs in normal weight individuals

The lung is compressed in obesity

Chest wall
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Respiratory system
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Flow (L/min)
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Volume (% predicted TLC)
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Oxygenation, ventilation and gas exchange

PaO,

Alveolar-arterial
oxygen difference

Diffusion capacity

Metabolic cost of
exercise
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Respiratory and limb muscle function

During exercise Supporting Conclusive results
At rest evidence
" ) Yes

Intermediate

Respiratory drive

Respiratory muscle ! N/A Intermediate to No
strength weak
Respiratory capacity ! N/A Weak No
Respiratory muscle load [ ™ Weak to Yes
intermediate
Oxygen cost of breathing i 0 Intermediate Yes
Work of breathing 0 ™ Intermediate to Yes
weak
Limb muscle strength — to 1 N/A Weak No
Oxidative muscle ! i Weak No

performance
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Chién lwoc thé khi gang strc
Binh thwong

Fre 08:41.12 034403 084742 08:47.52 085023 08.52.58
Rest 30 Watts 60 Watts 60 Watts 130 Watts 160 Watts
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Chién lwoc thé khi gang strc

Béo phi

Pre REST 65 WATTS 125 WATTS 140
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PHONG KHAM BENH VIEN DAI HOC Y DUQC 1 Dia chi: 20-22 Duong Quang Trung, P.12, Q.10, TP. HCM

Bién thoai: 1800 6023

PHONG 576 GANG SUC TIM MACH'HO HAP Email: chamsockhachhang.pk1@umec.edu.vn

CARDIOPULMONARY EXERCISE TEST

L Name- F Name : 005 Sex :F Date of birth : 11/11/1967

Identity number : Height (cm) : 150 Weight (kg) : 68

Pred value. : WASSERMAN.db Exam time : 10:21:30  Exam date : 23/06/2020

Physician : Physiologist : NGUYEN THAI VAN ANH

Rest Vthl Vthl Vth2 Vth2 Vo2Zmax Vo2max | Recl' |Vo2max
Measure | Measure % Max Pred Measure % Max Pred Measure % Max Pred Measure | Predicted

Metabolic
Load Watt 0 64 94% - — 66 97% 15 68
V02 L/min 0.354 1.057 69% — — 1.071 70% 0.807 1.533
V02 sp mi/kg 5 16 69% - — 16 70% 12 23
Met 1.5 4.4 - 4.5 3.4
VCo2 L/min 0.298 1.064 —— — — 1.074 0.923
RER 0.843 1.007 —— — —— 1.003 1.144
DE keal/min 1.7 5.3 —— — 5.4 4.2
Ventilatory
Dyspnea 1 a4 -—-- - - 4 - 4 -
Ve L/min 10.03 28.60 57% — — 28.61 57% 26.21 50.61
VR % 80 43 — 43 48
vt L 0.488 1.332 — — - 1.225 1.164
TV/FVC % 26.9 73.5 — 67.6 64.2
TV/IC % 32.4 72.6 — 77.8 77.8
RR #/min 20.55 21.61 — - 23.69 22.59
Veq 02 28.3 271 — 26.7 325
Veq CO2 33.6 26.9 — 26.6 28.4
Vd/Vt 0.02 0.13 — 0.12 0.12
Vd/vt real mm Hg 0.00 0.00 - - - 0.00 - 0.00 -
Cardiovascular
H.R. #/min 72 129 73% — — 128 73% 119 176
VO2/HR ml/#/min | 4.9 8.2 84% - - 8.3 86% 6.8 9.7
BP Syst. mm Hg 108 181 - 181 166
BP Dia. mm Hg 70 88 - 88 — 77
RPP Bpm/mmHg776.00 (23349.00 - — — 23168.00 - 19754.00 |-
Blood gas
Pa02 mm Hg 0.0 0.0 — 0.0 0.0
PaCO2 mm Hg 414 43.9 — 44.5 421
PH 0.00 0.00 — 0.00 0.00
Sp02 % 99 99 - - 99 - 98
P(A-a)02 mm Hg 0.0 0.0 —— — 0.0 0.0
Pet02 mm Hg 102 103 - 103 109
PetCO2 mm Hg 41 45 p— 46 43

e . — . - - . - — o —



Y PHONG KHAM BENH VIEN DAI HOC Y DUCC 1 Bia chi: 20-22 Duong Quang Trung, P.12, Q.10, TP. HCM

Dién. thoai: 1800 6023
PHONG PO GANG SUC ™M MACH‘HO HAP Email: chamsockhachhang.pkl@umc.edu.vn

Sex :F Date of birth : 11/11/1967
Exam time : 10:21:30  Exam date : 23/06/2020

WASSERMAN 9 PLOTS

VO2[L/min] Load[WatiH.R.[#/min] VCO2Z[L/min]
VCO2{L/min] V07 max VO2/HR[m/#/min] V02 max H.R.[#/min]
VO2 max
1113 T 1.113 8.9 1.113 5
240 . e
- 220 e
0.891 - 0.891 Y 200 454" 0891 1 104
,-/"f iy 180 '
. :
. / 160
0.668 + EJ.aaar.,J a0 0668 + 78
Lo ] 120
0.445 100 0445 4 52
80
0.223 ©
. w0 0223 + 28
20
0.000 -+0.000————— 0 T T — 1 0.000 +— 0— . T T |
0 2 4 & 8 10 12 14 4 86 8 10 12 14 0 0 0 1 1 1
Time[min] Time[min] VO2[L/min]
Veq 02[] RER[] BP Dia.[mm Hg]
Veq CO2[] — BP Syst.[mm Hg] [P Ve[L/min]
70.0 T 70.0 2.000 T 300 300 4 VO2 max
150.00 5
250 250 o K
60.0 < 60.0 B 7 fliese; ¢l
1500 125.00 ::o. K
200 2007 100.00 3 §
500 1 500 — 00T #
boes £
1.000 M;:\’ :
P4
P4

[ 1% — 5 75.00
40.0 1 40.0 R L

100 L 100 + 50.00

—
0.500 ——
30.0 4,30.0 e — pp — B
200 + 20 0———— 0.000 + O——————+— 0 0.00 - - : : )
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 0.00 2.00 4.00 €.00 8.00 10.00 12.00 14.00 0 0 0 1 1 1
Time[min] Time[min] VCO2Z[L/min]
PetO2[mm Hg) spoz[e) VAL Vell/min} VL]
PetCO2[mm Hg] — RR[#/min]
- 47 120 1.380 1.380
W,,../"-’w-) ~c
o s " 110 4
<
0 _rj,ﬂﬂwwﬂ_.__wan‘ 1104 ¢ 1.104 -
90 1 M
a0 43
0.628 - ]
694 28 70 4 X 0.828 .
60 1 v’ ;...
a6 10 50 0.552 - ¢ 0.552 4 ’
40
30 4 276 4580 - - .. cgord
21 s 0276 530 ‘ 0.275 -
20 4
N 10 4
0.000 -+0.00—————r—L1—0.00+
01— O T T T T T 0— 0 2 4 6 8 0 12 14 0.000 T T T T 1
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Time[min]
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Bia chi: 20-22 Duong Quang Trung, P.12, Q.10, TP. HCM
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PHONG DO GANG SUC TIM MACH-HO HAP

PHONG KHAM BENH VIEN DAI HOC Y DUGG 1

11/11/1967
23/06/2020

Date of birth
Exam date

F

Sex

21:30

Exam time
PLOTS

VO2/HR slope

VO2(L/min]

V02 max

1.113 7

0.891 1

0.868 -

0.445 +

0.223

0.000

52

26

H.R.[#/min]

VO2/HR[ml/#/min]

VO2 max

VO2/Load slope
VCO2[Umin]

V02 max

1.113

0.891

0.668

0.445

0.223 4

0.000

Load[Watt]

10.894 ‘ml.'min / Watts

[0% -> 100%)]

Ve[L/min]

VO2 max
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Dia chi: 20-22 Duang Quang Trung, P.12, Q.10, TP. HCM

PHONG KHAM BENH VIEN DAI HOC Y DUGC 1 Dién thaais 1800 6023
PHONG PO GANG SUC ™ MACH-HO HAP Email: chamsockhachhang pk1@ume.edu.vn

Sex :F Date of birth : 11/11/1967
Exam time : 10:21:30  Exam date : 23/06/2020

VENTILATORY EFFORT STUDY

Forced Vital Capacity

Meas. LLN Z-Score %Pred.val.
FVC(L) 1.81 — -0.64 74
FEVI(L) 1.45 — -0.56 72
FEV1/FVC(%) 80 — 0.88
MEF(L/S) 1.39 — -1.62 46
PEF(L/S) 5.71 — 0.15 103
1 2 3 4 5 6 7 8
00:00 | 02:33 | 04:58 | 07:50 | 08:02 | 0857 | 09:12 | 10:48
Load Watt 15 15 30 54 55 63 64 15
Dyspnea 1 1 2 3 3 4 4 4
Ve L/min 11.01| 1528 17.80| 2745 26.32| 2958 2852 23.07
vt L 0.51 0.98 1.09 1.20 1.28 1.27 1.30 1.25
RR #min 1869 1515 1628 2172 2003 2237| 21.20| 17.64
Ic L 1.64 1.79 1.68 1.72 1.57 1.75 1.67 1.88
IRV L 1.13 0.81 0.59 0.52 0.29 0.48 0.37 0.63
Flow/Volume Curve Histogram
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Psychological aspects and dyspnoea

During exercise (Supporting Conclusive
evidence in the [results

literature

Depression [ N/A Intermediate Yes

Quality of ! N/A Intermediate to  No
life weak

Dyspnoea —to? Tto 11 Strong Yes

. ‘,-. X b}
&

S e Respirology. 2012 Aug;17(6):892:900%
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Role of physical activity and exercise

The management of overweight and obesity should include a
combination of diet, exercise, and behavioral modification.

Physical inactivity is related to weight gain and increased risk of
cardiovascular disease. Increasing the level of physical activity would
be beneficial to all ages and all groups.

In older adults with obesity, the combination of aerobic plus resistance
exercise improves functional status more than either type of exercise
alone.

Obesity in adults: Role of physical activity and exercise - Uptodate 2023




Role of physical activity and exercise

* Physical exercise and activity are important for preventing weight
regain after successful weight loss.

* For many individuals, >60 minutes per day of activity may be required
to prevent weight regain following a significant weight loss.

« A multicomponent program that includes aerobic and resistance
training Is preferred. However, any exercise program should be
designed to fit into the health and physical conditions of the individual.

Obesity in adults: Role of physical activity and exercise - Uptodate 2023




H6i chirng giam théng khi béo phi (OHS)

 B&o cdo dwoc cdng bd dau tién vé lién
quan gilra béo phi va buén ngu qua
murc vao nam 1889.

« Joe the "Fat Boy” (Joe “béo”, nhan vat
trong “The Posthumous Papers of the
Pickwick Club” cua Dickens)

e Thuat ng* "hoi chirng Pickwick". Hién
tai dwoc biét dén 1a biéu hién 1am sang
cua OHS.




Tan suat OHS

WHO 2016: hon 1,9 ty nguwdi Ién trén 18 tudi, bi thiva can, hon 650
trieu nguoi bi béo phi (BMI> 30kg / m2), chiem 13% dan so toan cau.

Tan suat nay la 4,8% & cac nuwdc dang phat trién, 17% trong nén kinh
té dang chuyén doéi va 20,4% & cac nwédc phat trien.

O My, mot ph,ém ba dan sc‘),bi beo phi. Ty |1é BMI> 40 va BMI> 50kg /
m2 da tang gap 5 lan va gap 10 lan.

Ty & OHS: 10-20% & bénh nhan béo phi mac OSA.




Hau qua lam sang cua OHS

 So v&i OSA don thuan, bénh nhan OHS co:
» Chat lwong cudc song thap hon
» Chi phi cham séc y té I&n hon
« Nguy co tadng ap dong mach phdi cao hon
* Nguy co tr vong cao hon do:
* Béo phi nang
* OSA nang
» Suy hé hap man




Song con dai han so v&i OSA

- Nghién ctru hdi cteu 110 bénh nhan OHS
so vOi 220 bénh nhan OSA bat cap

===l « D6 tudi, gidi tinh, AHI, diém Epworth twong tw

)

—
)
=

L —i- - - « PAP tuan thi ~ 6 h / dém trong ca hai nhém

e T * NIV trung binh 18/8 cm H20 trong OHS, CPAP
80 . trung binh 9 cm H20 trong OSA

* Thoi gian theo da6i trung binh 7 £ 4 nam

80

70
—— OHS treated with NIV « Tylétr vong 5 nam:

= = Eucapni bid obesi

..... Uniealed ORS + OHS: 15,5%

0 2 4 6 & 10 12 14 16 18 * OSAZ4,5%

Months After Diagnosis of OHS « Nguy co ttr vong: OR 2 (95%: 1.11-3.6)
 Nguy co bién cb tim mach: OR 1.86

Probability of Survival (%

601

a0

« Du bao tlr vong manh nhéat la tuan tha NIV

Castro-Afon. O, et al. PLoS One 2015; Feb 11;10(2):0117808



Hau qua lam sang cua OHS

 So v&i OSA don thuan, bénh nhan OHS cé:

« Chat lwong cudc sdng thap hon

Chi phi chdm soc y té Ion hon
BMI I&n hon (240 kg-m-2)
AHI cao hon

Nguy co tdng ap ddng mach phdi cao hon

Nguy co t&r vong cao hon do:
« Béo phi nang
* OSA nang
« Suy hé hap man

European Respiratory Review 2019 28: 180097 = , :



Upper airway
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Increased respiratory drive to
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Morbid obesity

Impaired respiratory mechanics: Respiratory Impaired Gas exchange Neurohormonal
J FRC, | ERV, T Resistance, | compliance muscle upper airway defect: influences
weakness mechanics T VplVy,
V/Q relationships

T Work of breathing

L J

T VO, T VCO,

:

Sleep breathing disorder

!

'

Sleep hypoxaemia

Sleep
hypercapnea

k2

T Bicarbonate

Respirology. 2012 Apr;17(3):402-11.

|

Blunted ventilatory drive

I

Chronic hypercapnea




Trieu chirng OHS

 Thwdng khong dac hiéu:
»BMI >30 kg/m?

» Thuong kem triéu chirng OSA
v'Budn ngl ngay
v'"Ngay to
v Giam tap trung
v'Mét moi
v'"Ngwng thé c6 ngwdi chirng kién
v




Khi nao nghi ngo OHS trén lam sang?

v'BMI > 30 kg / m2

v'Bénh nhan OSA nang (dac biét nhom c6 AHI> 60 1an/gid®).

v Sp02 <94% khi thirc v&i khi tré hoac SpO2 day trong dém <80%
v'Kho thé khdng rd nguy@n nhan khi gang st

v'Triéu chirng cla tadng ap déng mach phdi va / hodc suy tim phai

v'Triéu chirng da héng cau




Panh gia bién ching

Than kinh trung wong
« Giam central respiratory drive
* Suy giam nhan thirc

H6 hap
« Hbi chirng han ché .
* C6 thé kho dat noi khi quan Chuyén héa
« OSA « Hbi chirng chuyén hoa
« Tang ap phbi « IGF-1 deficit
» Giam oxy mau va tang CO, mau

Toan than
* Khé xoay tro
« Khé lay tinh mach
» Phu ngoai bién
- Gidm hoat ddng thé lwc
« Pa héng cau

Tim mach
» Suy tim
 BEnh mach vanh
« Réi loan chirc ndng ndi mach

 Mokhlesietal. 2012
UpToDate 2021: Clinical manifestations and diagnosis of obesity hypoventilation syndrome



Can lam sang

 Bicarbonate (HCO3-)
« Khi mau doéng mach: PaCO2

 Loai trir cac nguyén nhan khac gay giam théng khi: TSH, T3, T4,
tham do chirc nang hd hap (hé hap ky, TLC...), hinh anh hoc...

e o
UpToDate 2021: Clinical manifestations and diagnosis of obesity hypeventilation syndrome iy?{ .
T A et

/-
s
P4




TDCN HH & BN OHS

Box 120-3 PHYSIOLOGIC DIFFERENCES BETWEEN EUCAPNIC MORBIDLY OBESE PATIENTS AND THOSE WITH
OBESITY-HYPOVENTILATION SYNDROME

Eucapnic Morbid Obesity Obesity-Hypoventilation Syndrome
Waist:hip ratio T X
FEV,/FVC Normal Normal/d
Total lung capacity Normal Slight |
Functional residual capacity l s
Vital capacity Normal or )
Expiratory reserve volume l AL
Work of breathing T N
Hypercapnic/hypoxic ventilatory drive Normal l
Inspiratory muscle strength Normal l

-
-

Meir Kryer. Sleep and Breathing Pigostdiéi’f«s-;."Ehl:Sevigr 2017

.
)



Can lam sang

« Chan doan dong mac OSA

» Pa ky giac ngu (PSG) qua dém tai co s& y té: cac yéu
td Gng hd
 BMI> 40 kg / m2
« Kha nang cao c6 giam théng khi lién quan giac ngu
e Suy tim
« Gidm nhiéu oxy mau ban ngay hoac dém

UpToDate 2021: Clinical manifestations and diagnosis of obesity hypeventilation syndrome



Can lam sang

« Chan doan dong mac OSA

 Chan doan nguwng thé tai nha (I,—Iome sleep apnea testing (HSAT)):
chi nén lam trong trwdng hop rat nghi nger OSA, khéng chan doan
dwoc giam théng khi lién quan giac ngu

» PSG hodc HSAT khéng can thiét dé chan doan OHS nhung gitip
phan biét 90% bénh nhan mac OHS va OSA déng thdi véi 10% bénh
nhan chi co OHS

. "
Ry R

e A e
UpToDate 2021: Clinical manifestations and diagnosis of obesity hypoeventilation syndrome - -'_‘ ? : Fior,
s A S Y ‘



OHS ¢ BN OSA

OSA and BMI = 30 kg/m?
(n=522)

v y

- 3
Serum HCO, <27 mEq/L Serum HCO, >27 mEq/L

(n=257) (n=257)
3% with OHS 50% with OHS
. v,
Lowest SpO2 during sleep >60% [ Lowest SpO2 during sleep >60%
or AHI <100 or AHI >100
(n=186) (n=79)
L 36% with OHS ) \ 76% with OHS )




Khi nao nghi ngor OHS trén can lam sang?

> Tang nong dé bicarbonate >27 mEq/L
> Ha oxy mau véi khi tréri khi do bang oxy xung ké.
»Ha oxy mau ndng va dai dang trén PSG.

> H0 hap ky / phé than ky c6 hdi chirng han ché lién quan tinh trang co thé.
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Chan doan OHS

« Chan doan OHS la chuan doan loai trr
« Béo phi v&i BMI> 30kg/m2.
« Giam thong khi ban ngay, PaCO2 khi thirc > 45 mmHg.
* Loai trir cac nguyén nhan khac gay giam thong khi
« Bé&nh ly hé hap (CODP, bénh phdi k& nang), bénh ly thanh nguc,

bénh than kinh co, suy giap, nguyén nhan gay nguwng thé trung
wong hoac dung thuodc.
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Pinh nghia vé giam thong khi khi ngi (AASM 2017)

Giam théng khi khi ngi néu théa mét trong nhirng tiéu chuan sau:

a. Tang PCO2 déng mach (hoac twong dwong*) > 55 mm Hg trong =10
phut

b. Tang 210 mmHg PCO2 déng mach (hoac twong dwong*) khi ngu (so voi
gia tri khi thirc) va =2 50 mm Hg trong 210 phut

*twong duwong: PetCO2, CO2 do du¢i da

J Clin Sleep Med. 2017;43(3):479-504.



Quan ly OHS

Diagnosis Nocturnal PAP therapy Multimodal therapeutic programmes

During acute exacerbation of
chronic respiratory failure

During consultation with sleep
specialist for suspected
obstructive sleep apnoea or
pulmonary specialist for

dyspnoea
Hypoventilation (Pac0,) = = = = = = — — - E_,
Pulmonary hypertension = = = = = = = — - %'""
High blood pressure E
Diabetes, other metabolic i
diseases and cormorbidities :
v

Time years
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PAP & BN OHS

Switch to




Piéu tri khdong PAP
« Giam can
- Cat da day

 Thudc: Medroxyprogesterone, Acetazolamide, st dung &
bénh nhan khong dap irng PAP, can theo doi can than
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