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MO DAU

Ngung tho tic nghén khi ngii (OSA) 14 tinh trang rdi loan ho hap khi
ngu thudng gip, dugc dic trung boi nhitg con ngung/giam thd ngén, 1ap lai
trong khi ngii, gy gian doan gidc ngti boi vi thie gidc thuong xuyén va giam
0XYy mau ngat quing [47]. Ty 1é hién mac ctia OSA trén thé gidi kha cao, dao
dong tr 9-38% [126], tai Viét Nam ty 1€ nay la 8,5% [43]. OSA hién nay
duoc biét dén 1a yéu t6 nguy co doc 1ap ctia bénh 1y tim mach, dic biét 1a
tang huyét ap [92]. Bén canh d6 OSA con duoc biét dén nhu yéu t6 nguy co
clia tai nan giao thong, tai nan nghé nghiép va ting ganh ning kinh té xa hoi
[84]. Ngoai ra, nhiéu dong thuan di cho rang diéu tri OSA ning dugc khuyén
1a bat budc vi lién quan dén cac bién cb tim mach va dot tir do bénh 1y tim
mach [47],[152]. Vi tAm quan trong vé dich té cling nhu anh hudng nghiém
trong dén strc khoe do d6 viéc chan doan OSA, dic biét 1a OSA ning 1a nhu
cau buc thiét. Tuy nhién, OSA van 1a bénh bi bo sot chan doan ngay ca trén
nhitng bénh nhén c6 cac bénh dong mac nhu ting huyét 4p, bénh mach vanh,
d6t quy, r6i loan nhip [31].

Trong chuyén nganh hé hép, viéc danh gia viém duong ho hap thong
qua phép do luu luong Nito monoxit trong hoi thd (eNO) dugc quan tam
nhiéu trong nhitng nam gan day. Hiép hoi 16ng nguc Hoa ky (ATS) va Hoi
h6 hap Au Chau (ERS) da phat hanh nhiing tai liéu chuan héa va khuyén céo
vé k§ thuat do phan suat Nito monoxit trong hoi thd ra (FENO) va tmg dung
trong chan doan va theo ddi bénh Iy hen phé quéan [45]. Bén canh do, nhiéu
nhom nghién ciru trén thé gidi cling da tap trung tim hiéu vé nhiing ung dung
tiém nang khac cia FENO nham danh gia hién tugng viém dudng ho hip
trong nhitng bénh 1y khéc, cu thé 1a OSA. C6 nhiéu bang chimg y vin cho
thidy co sy ting FENO & bénh nhan OSA so véi ngudi binh thuong



[33],[56],[60],[65],[147],[148],[149]. FENO la chat chi diém viém tiém ning
nhung van chua dugc khao sat theo quy trinh chuin héa trong bénh 1y OSA.
Xét nghiém mau danh gid nong d6 Nito monoxit ciing dugc nghién
ctru trén bénh nhan OSA dé giai thich co ché tac dong ctia né trén cac bénh
tim mach ddng méc [13], [59]. Pay ciing 13 hai phuong phap don gian, it ton
thoi gian c6 thé giup ich trong goi ¥ chan doan va theo ddi diéu tri OSA ning.
Tai Viét Nam, ching t6i chua tim thdy nghién ciru nao khao st vé
Nito monoxit trong bénh ly OSA. Vi vay ching t6i thyc hién nghién ctru
“Nghién ctru mbi twong quan giita ndng do nito monoxit trong hoi thd va
mau v6i do nang ciia ngung thd tic nghén khi ngi” nham danh gia vai trd

cta NO trong bénh ly OSA.



MUC TIEU NGHIEN CUU

1. Khéo sat tuong quan cuia Nito monoxit trong hoi théd va do nang
OSA:
- Tuong quan cua phan suat Nito monoxit trong hoi thd (FENO) va
do nang OSA
- Tuong quan cta Nito monoxit phé nang (CANO) va d6 ning OSA
- Tuong quan ctia Nito monoxit phé quan (J’awNO) va do ning OSA
2. Khao sat tuong quan gitra Nito monoxit trong mau véi d§ nang cua

OSA



CHUONG1  TONG QUAN TAI LIEU
1.1 Ngung thé tic nghén khi ngia (OSA)
1.1.1 Dich t& hoc OSA:

OSA 1a mét trong nhing rdi loan hé hap khi ngi man tinh thudng gip
va c6 khuynh hudng gia tang. Nam 1993, nghién ctru doan hé dugc thuc hién
tai Hoa Ky trén nhom nguoi tir 30-60 tudi va kém theo budn ngu ngdy qué
muc cO 4% nam va 2% nir c6 AHI > 5 lén/gi(‘j [143]; ty |& bénh nhan AHI >
15 1an/gio ¢6 hay khéng kém triéu chirng ban ngay la 5% nam va 4% nir
[21],[22] [144]. Pén nhitng nim 2000 thi ty 18 nguoi cd AHI > 15 lan/gio da
1én dén 13% nam va 6% nit tudi tir 30-70. Ty 16 nam gidi mac OSA thudng
cao gip hai dén ba 1an nir gidi [144]. Nit thuong mac OSA nhiéu sau thoi ky
man kinh. OSA ciing c6 tinh chit gia dinh. Nhitng ngudi ¢ c6 quan hé truc
thudc (vi du cha/me - con hay anh/chi - em) c¢6 nguy co mic OSA cao gip
hai 1an nguoi binh thuong. OSA ciing thudng gip & ngudi 16n tudi. Ngudi
trén 65 tudi c6 ty 18 mic khac cao nhung hau nhu khong c6 triéu chimg 1am
sang. Nguoc lai, ngudi trung nién thudng than budn ngl ngdy nhung it lién

quan dén OSA [144].
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Hinh 1.1 Ban d6 ty 16 mac OSA



“Nguén Patrick Lévy, 2015” [85]

Tai Viét Nam, nidm 2009, Nguyén Xuan Bich Huyén lan dau tién
nghién ctru ty 16 OSA trén bénh nhan Viét Nam c6 ngay va rdi loan
gidc ngu tai Khoa H6 Hap - Bénh vién Cho Riy dya vao da ky ho hap/
da ky gidc ngl. Tac gia thay ty 1¢ bénh nhan mic hoi ching nay ¢
nguoi béo phi dén kham bénh vi chimg budn nga ban ngay 1a 88,3%
[1]. Va dén nam 2010 tac gia ciing bao cdo hiéu qua thé ap luc duong
lién tuc (CPAP) diéu tri OSA [2]. Nam 2013, nghién ciru da trung tam
duoc thuc hién tai BV Cho Rﬁy TpHCM va Pon vi Nghién ctru Lam
sang — Truong CPYT Lam Pong, cho thay ty 1¢ hién mac ciia OSA
ctiia nguoi trudng thanh Viét Nam la 8,5%][43].

Ty 1¢ mac OSA trung binh-ning chiém ty 1¢ thap hon so voi
OSA noi chung, ¢ nit gidi tir 2-7% va nam gidi 4-16% [18]. Nghién
ctru EPSASIE tai Viét Nam cho thay ty 18 nay 1a 5,2% [43]. Nghién
ctru Winconsin Sleep Cohort c6 ty 1¢ OSA trung binh-néng 1a 9,5-13%
[108]. So v6i bénh nhan OSA nhe-trung binh, OSA nang dugc quan
tam nhiéu hon vi ¢6 lién quan dén bénh déng mac tim mach va co thé
xay ra cac bién cb tim mach ban dém va chua c6 phuong tién diéu tri
nao hiéu qua hon méy thé khong xam 1an c6 ché ap luc duong duong

thd lién tuc (Continuous Positive Airway Pressure — CPAP).

Hinh 1.2 Ty 1é OSA trung binh-ning trén thé gi6i



“Nguén Benjafield, 2019 [18]

Ghi chii: Mau cang dam ty 1é mdc OSA ndng cang cao

1.1.2 Sinh ly bénh OSA
Nhin chung co ché sinh bénh ctia OSA 1a tinh trang xep ctia ving hau
hong khi ngt. Co hau hong bi hoat héa khi viing nay bi xep trong khi
ngu sé& kich thich dép ung ctia toan bo co duong ho hap trén. Su dap
ung nay dugc xac dinh boi su chénh 1€ch bdi dinh cia luc co ludi
mong va day cua ap luc day ludi. Y van cling dua ra dinh nghia 4p luc
dong gidi han: 1a ap lyc ma tai d6 ving hau s& dong khi khong c6 hoat
dong co. Do 1a co ché dic trung gay xep vung hau [39].
Bén canh do, hé théng kiém soat ho hap ciing dong vai trd quan trong
khong kém. Truong luc co hau hong thay d6i tiy theo hoat dong cua
trung khu hé hap két hop véi gidn co dudng ho hép trén, ting khang
lyc va c6 khuynh hudng xep vung hau hong. Mat khac, sau vi thuc
gidc s& ¢6 ¢6 tinh trang tang thong khi, hau qua 13 giam than khi. Tinh
trang giam than khi gdy gidn co ving hau hong nhiéu do d6 dé gay
xep ving nay. Ngoai ra tinh trang giam thé tich phdi ciing gop phan
vao co ché sinh bénh ctia OSA. Thé tich phoi 16n lam tang truong luc
co hau hong va giup du trir oxy va than khi tot hon gitup 6n dinh trung
khu ho hép [74].
Nhitng yéu t6 tac dong khac bao gom cau tric ving hau hong dic biét
1a vang ludi. Mét moi, ton thuong hé than kinh hay bénh than kinh co
cling c6 thé anh huong dén mat chirc ning co thiét hau c6 thé gip &
bénh nhan OSA [66],[123].
Dich hdi luu tir chan vé ¢ khi ngt ¢ thé 1a co ché sinh bénh. Trong
cac bénh suy tim, suy than man giai doan cudi, tang huyét ap co6 tinh

trang @ dich ngoai bao khi diéu tri loi tiéu co cai thién OSA [61],[114]
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Hinh 1.3 Mit cat doc dudng hé hap trén
“Nguén: Malhotra A, 2002 [89]

Hau hét bénh nhan OSA khong c6 van dé gi vé ho hap hay sy mo
duong thé trong khi thire. Tuy nhién c¢6 nhiéu phan xa khi thirc khéng con
trong khi ngt NREM (Non-REM — khéng cir dong mdt nhanh) va REM
(Rapid Eyes Movement — Cir déng mat nhanh) vi du nhu phan xa ho, dua ra
gia thiét cac phan xa doi hoi su phoi hop giira co hoanh —ludi ga, hay gitra
co hoanh — co bung — co khi quan mat di khi nga [131].

Khi thtrc, ho hap dugc diéu hoa bai cac kich thich tir hé thong ludi, ndo bo
va h¢ giao cam cua ha ddi, ma diéu nay sé mat dan tur giai doan ngt NREM,
dén giai doan ngii REM. Mt khac khi bat dau vao giac ngi, & ngudi binh
thuong co su tang nhe than khi va gidm oxy, do nhip thd gidm so vai lac
thire, sau khi giéc ngu on dinh hién tuong nay hoi phuc va co thé gap lai &
giai doan gidc ngii REM. O nhiing bénh nhan OSA, nhip thd c6 khuynh
huéng theo tinh chu ky va thuong xay ra vao giai doan trung khu diéu khién
gidc ngt hoat dong kém nhat. Nguoi ta dd dua ra dinh nghia vong lap &

nhimg bénh nhan OSA [46]. Su 6n dinh kiém soat thong khi dugc dung khai



niém k§y thut vong lap dé miéu ta [81]. V& can ban, vong lip 1a mot thuat
ngit duoc st ding dé mé ta mot hé thong kiém soat duge boi cac vong phan
hdi. Trong trudng hop kiém soat théng khi, vong lip bao gdm sy 6n dinh cia
hé théng ho hap va cach hé thong niy dap ung véi tinh trang khong 6n dinh
hé hap (vi du: vi thirc gidc). Noi cach khac, vong lip co loi cho hé théng
kiém so4t ho hap trong nhing trudng hop nhip thé theo chu ky. C6 hai thanh
phan chinh cua vong lap: vong kiém soat va vong gai. Vong kiém soat dap
g voi cac thy thé ho hap (nhu thy thé oxy va thu thé than khi). Vong gai
dap ung chu yéu véi thu thé than khi, ting thong khi khi co tang than khi.
Thanh phéan thtr ba, dudng nhu it quan trong hon, goi 1a vong hdn hop, 1a
mot chlrc nang cua tuan hoan cham, cling nhu la sy két hop hemoglobin véi
oxy va than khi. Thanh phan th{r ba twong d6i 6n dinh, va quan trong trong
nhing trudng hop co suy tim sung huyét [130]. Nhitng bénh nhan c6 OSA
c6 sy ting vong lap cao chimg to sy khong hang dinh thong khi dong vai tro
quan trong trong nhimg bién cd ho hap khi nga cia bénh nhan. Ngudng vi
thire ho hap: duge dinh nghia 13 4p lyc trung binh thap nhéat ciia nip thanh
quan ngay trudc vi thie gidc than kinh vo ndo, két thuc mot bién cd tic

nghén.

OSA

T Strc cdng bé mit

C—Iep/xep du‘dngth&tréD CTG& e ha h”)
ang strc hé hap

| PO, fPco,

l Gidn co dudng tho trén

| Théng khi

Vi thire giac )
l Pap rng thu thé hda hoc \
l Dép Ung gidn co dudng tha trén l PCO,
T D& khang co dwong thd trén

| Thé tich phéi PO,




Hinh 1.4 So ¢6 mod ta vong lip trong OSA
“Nguon: Danny J. Eckert, 2008 ” [46]
1.1.3 Hau qua cua OSA

Nhitng hau qua cua OSA thuong duoc md ta nhit trong y van 1a tai
nan giao thong va giam chat lugng cudc sdng. Ngudi bénh OSA c6 ty 18 bi
tai nan giao thong gap bay lan so véi nguoi binh thudng va nguyén nhan do
tinh trang budn ngl ngay quéa murc [133]. Picu nay duoc cai thién rd rét sau
diéu tri bang Continuous Positive Airway Pressure (CPAP- dp luc dwong
dwong tho lién tuc) [133].

Hau qua lén hé tim mach bao gém cac bénh déng mac tim mach nhu
tang huyét ap, roi loan nhip, suy tim, bénh mach vanh hay dét quy va g?m
day la tram cam duogc chimg minh 1 lién quan dén OSA ning khong diéu
tri.

Tang huyét ap duoc cac nghién ciru trén dong vat va cac nghién ciu
trén con ngudi cho thay 1a mot trong nhiing hau qua cia OSA. OSA ning
dugc chimg minh 1am tang ty 1 mac tang huyét ap mdi, dic biét trén bénh
nhan duéi 50 tudi. Bénh nhan OSA khong c6 huyét ap triing ban dém (duoc
dinh nghia 12 giam 10mmHg huyét ap tdm thu va 5 mmHg huyét 4p tim
truong) va hdi phuc véi diéu tri CPAP. Viéc diéu tri CPAP giup cai thién
chi s6 huyét ap nhung khiém ton hon so véi dung thude nhung bén canh d6
con cai thién cac triéu ching khac cua ting huyét ap. Tuy nhién viéc diéu tri
CPAP khong khac biét c6 ¥ nghia cac bién cb tim mach khac nhu nhdi méau
co tim, dot quy, thiéu mau ndo thoang qua hay nhép vién do bénh mach vanh
khong 6n dinh [15].

OSA niing khong diéu tri dugc chimg minh c6 lién quan dén cac bién
¢ tim mach va tir vong do tim mach so vdi nhom OSA co diéu tri va nhom

khong bénh. Mit khac, OSA ciing c6 lién quan dén nhdi méu co tim, suy tim
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va dot quy ndo. Phan tich dudi nhom cho thdy, OSA anh hudng dén cac
bénh 1y tim mach & ngudi tré nhiéu hon ngudi 16n tudi. Cho dén thoi diém
hién tai, nghién ctru chua ching minh duoc viéc diéu tri CPAP c6 thé ngan
ngira duge nhdi mau co tim, suy tim hay dot quy ¢ bénh nhan OSA. CPAP
c6 gitip cai thién chirc ning téng mau nhung ¢& miu nghién ctru con nhé. Do
d6 mo ra co hoi nén nghién ciru tim kiém dau an sinh hoc dé danh gia dap
tmg diéu tri CPAP [75].

OSA niing ciing lién quan dén dai thio duong. 87% bénh nhin dai thdo
duong type hai cd6 OSA nguyén nhan c6 thé do béo phi 1a yéu td nguy co
chinh ciia ca hai bénh. Mot trong céac bién ching cia dai thao dudng type hai
1a bién chting than kinh, diéu nay anh huéng dén phan xa ciia ving hau hong
va d& gay OSA. Tuy nhién chua c6 bang ching viéc diéu tri CPAP c6 thé cai
thién duong huyét [75].

Ngoai ra con cac anh hudng khac 1én hé than kinh: giam tri nh¢, giam
kha ning hoc tap, kém tap trung, thay doi tinh khi, tai nan giao théng va lam
giam chat lugng cudc séng do budn nga ngay, dic biét OSA niing co thé 1a
mot trong nhimg nguyén nhéan cua tram cam [62].

1.1.4 Tam soat, chan do4an va du phong OSA
1.1.4.1 Yéu t6 nguy co [8],[85],[113]

Tuoi: OSA c6 thé gip & bat ky tudi nao trung binh vao khoang 40
dén 50 tu6i nhung dat binh nguyén khoang 65 tudi. Tuy nhién can luu y rang
nhitng ngudi & tudi cao nién c6 AHI cao tuy nhién khong c6 triéu ching 1am
sang nén ciing c6 y kién nén thay doi diém cat AHI ¢ nhiing bénh nhan nay.

Gidi tinh: Nam gi6i 1a yéu t6 nguy co cia OSA. Nam gidi mic OSA
cao gip hai dén ba lan so voi nit gidi chua mén kinh. Nguyén nhan van chua
duogc giai thich rd rang, ¢6 thé 1a do hoc mon sinh dyc anh hudng dén su tap

trung m& trong co thé va ciing c¢6 thé do sy diéu hoa ho hip cua trung khu
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than kinh ciing nhu 13 truong luc co dudng ho hép trén khi ngi. Ty 16 méc
OSA & nit gi6i ting sau mén kinh c6 1& ltic nay sy phan bé m& tuong ty nam
gidi 1a tip trung & bung va co ho hip trén.

Béo phi: 1a mot yéu t6 nguy co quan trong ctiia OSA. Ty 1é mac OSA
tang khi BMI ting dic biét 1a khi chu vi vong ¢6 ting. Nguyén nhan rat co
thé do su dé xep dudng ho hap trén ciia béo phi. Mot nghién ciru trén 1000
nguoi nam voi dinh nghia OSA 1a khi AHI > 15 lan/gio da cho thay ty 1&
OSA 6 nguoi co6 BMI binh thuong 14 11%, tang 1€n 21% & ngudi cé BMI tur
20-30 va 63% & nguoi c6 BMI > 30 kg/m?. Tuong ty & nit gidi, ty 1&é OSA
14 3%, 9% va 22%. Vi vay ¢ nhitng quc gia c6 ty 1& béo phi cao s& co ty 16
mic OSA ting.

Hep dwong hiu hong: hep duong hau hong do bat thudng so mit
hay do phan mém ving nay gay xep duong ho hap trén c6 thé 1a nguyén nhan
hodc yéu t6 thic ddy phat trién OSA. Lam sang c6 thé dyua vao chiéu cao cla
tam gidc cam-co (cricomental space) <1,5 cm hodc danh gid hep ving hau
bang phuong phap do duong kinh ving hau hay danh gia diém Mallampati
(>2) 14 nhitng d6i tuong nguy co ctia OSA. Panh gia ndy c6 y nghia v6i bénh
nhi nhiéu hon nguoi 16n.
1.1.4.2 Phwong tién tdm sodt OSA [9],[77],[124]

Vi triéu chimg 1am sang cuia OSA khong dic hiéu, d6i khi d6 1a chan
doén loai trtr, do d6 hién nay céc bo cau hoéi tu danh gia nhu bo cau héi Berlin
hay bo cau hoi STOP-BANG duogc dung 14 phuong tién dé tam soat bénh.
Tuy nhién d6 dac hiéu cua chung chua cao vi vay cho dén hién nay van chua
c6 xét nghiém ban ngay nao c6 thé chan doan bénh. Bang cau hoi Berlin bao
gém mudi mot cau hoi duge chia thanh ba loai dé phan loai bénh nhan cé
nguy co mic OSA cao hay thép. Tuy nhién d§ nhay va do dac hi€éu khong
cao, d§ nhay 1a 0,76 (95% CI: 0,72 dén 0,80), trong khi d¢ dac hi¢u la 0,45
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(95% KTC: 0,34 dén 0,56) [138]. B cau héi STOP-BANG tuy c6 do nhay

cao & nhém bénh nhan dén kham & phong kham gidc nga hay phau thuat tuy

nhién d6 dic hiéu lai rat thép. D0 nhay cao véi diém cét 1a > 3 diém & tuy
nhom bénh nhan; 94% ( 92-95%) & nhém bénh nhan dén phong kham gidc
ngl va 91% (87-93%) & nhom bénh nhan phau thuat diéu tri. Do dic hiéu

ctia bo cau hoi 1a 32% & nhom bénh nhan phong kham gidc nga va 31% &

nhom bénh nhan phau thuat [98]. Mic khac gidi han ctia cic bd cau hdi nay

c6 1€ 1a chua dugc chuan hoa ¢ tat ca cac quoc gia. Bén canh do, sy khéc biét

veé van hoa, hoc van va chung tdc cling anh hudng dén gia tri ciia cac cau hoi.

Béang 1.1 B§ cau hoi STOP-BANG

STOP

Snore (Ngay) Ong/ba cb ngay to khdng? Co/Khbng

Tired (Mét moi) Ong/ba c6 mét moéi ban ngay khong? Co6/Khéng

Observed (Quan sat) Nguoi than c6 quan sat thiy ong/ba c6 C6/Khong
ltic ngung thé khi ngu khong?

Blood Pressure (Huyét dp)  Bi bénh ting huyét 4p khong? Co/Khdng

BANG

Body mass index-BMI | BMI > 35 kg/m2 khong? C6/Khong

(Chi so6 khoi co the)

Age (Tuoi) Tubi > 50 khong? Co/Khdng

Neck (Vong cd) Chu vi vong vo ctia 6ng > 43 cm hay cia = C4/Khdng
ba > 41 cm khong?

Gender (Gioi) Gidi tinh nam Co/Khéng

Tong diém

MGi cdu trd 1oi ¢6 tinh I diém. Néu tong diém > 2 diém: c6 nguy co OSA

“Nguén Chung F, 2016 [36]

B0 ciau héi BERLIN

B6 cdu héi gom 3 nhém cau. Cach tinh diém nhw sau:
Nhém 1: Moi cdu tra 16i chon CO hodc 2 DAP AN CUOIL, tinh 1 diém: (+)
Nhém 2: Méi cdu tra loi chon CO hodc 2 PAP AN CUOI tinh I diém: (+)
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Nhém 3: chon CO hodic BMI > 30 kg/m?: (+)
Néu > 2 nhém (+) L) nguy co cao
Néu < 1 nhém (+) nguy co thip
Bang 1.2 B cau hoi tim soat OSA Berlin
“Nguon Ulasli. S. S, 2014 [138]

NHOM 1

1. Ong/ba cé ngdy khong? c6 Khong Khong biét
2. Néu c6 ngay, thi tiéng ngay ctia Ong/ba nhu thé nao?

[ ] nho nhu tiéng the [ ] to ¢& noi chuyén [_] to hon néi chuyén

[ ] & phong khéc ciing nghe thy

3. Ong/ba ngay c6 thudng xuyén khong?

[ ] hau nhu mdi ngay [ ] 3-4 1an/ tudn [_] 1-2 1an/ tuin

[ ] 1-2 140/ thang [ ] gén nhu khéng

4. Ong/ba ngay c6 thuong xuyén khong?

[ ] hau nhu mdi ngay [ ] 3-4 1an/ tudn [_] 1-2 1an/ tudn [_] 1-2 140/ thang
zan nhu khong

5. Tiéng ngay ctua Ong/ba c6 anh hudng dén nguoi khac khong?

[ ]c6[ ] khong

NHOM 2
6. Ong ba co thuong xuyén cam thdy mét méi sau khi da ngn?
[ ] hau nhu mdi ngay [ ] 3-4 1an/ tuan [_] 1-2 1an/ tudn [_] 1-2 1an/ thang
gan nhu khong

7. Ong ba c6 thuong xuyén cam thdy mét moéi, khong mudn day khi da nga day
khong?

[ ] hau nhu mdi ngay [ ] 3-4 14n/ tudn [ ] 1-2 1an/ tudn[ ] 1-2 1an/ thang
yan nhu khong
8. Ong/ba c6 budn ngu khi 14i xe khong?
[ ] Khéng [ ] Co. Néu co:
[ ] hau nhu mdi ngay [ ] 3-4 1an/ tudn [_] 1-2 140/ tudn
[ ] 1-2 1an/ thang[ | gan nhu khong
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NHOM 3
9. Ong /ba c6 cao huyét ap khong?

[ ]c6 [ ] Khong [ ] Khong biét
10.Chi so6 khoi co thé (BMI):

Déu hiéu 1am sang : bao gdm Body Mass Index (BMI: chi s6 khoi co thé)
cao va vong ¢ 16n kém ¢ con ngung thd ban dém. Tuy nhién ngay khi c6
ca hai yéu t thi do nhay 13 76-96% va d¢ dic hiéu 1a 13-54%. Do d6 chung
c6 tinh chét loai trir hon 1a chan doan. Ngoai ra, tri¢u chung budn ngu ban
ngay qua murc 1a triéu chimg quan trong trong chan doan OSA. Tuy nhién
muc d6 budn ngtl ban ngay khong phai liic ndo ciing twong ing véi dd ning
ctia bénh. Cac xét nghiém danh gia mirc d6 budn nga ngay bao gdm bd cau
héi tu danh gia nhu Thang diém budn ngii ngay Epworth (ESS : Epworth
Sleepiness Scale) hay cac xét nghiém khach quan hon nghiém phap danh gia
thoi gian tiém thoi gidc nga (MSLT: Multiple Sleep Latency Test) hay
nghiém phap danh gia mic do duy tri thirc tinh (MWT: The Maintain of
Wakefulness Test). Tuy nhién, nhitng xét nghiém nay hodc mang tinh chu
quan hodc ton nhiéu thoi gian, céng sttc va yéu cau khat khe vé co sd vat
chat nén khong phai co so y té ndo ciling co thé trang bi dugc. Bén canh d6
con c6 céc triéu chig khong dac hiéu khac nhu giam tri nhg, kém tap trung
hay mét méi d6i khi 14 trim cam hay thay dbi tinh khi.

Bang 1.3 Thang diém budn nga ngay Epworth
“Nguén Johns, M. W., 1991 [73]

Piém

Tinh hudng

Ngbi doc sach

Ngoi xem truyén hinh

Ngbi yén & noi cong cong (xem phim, xem kich, ngdi
hop)
Ngbi trong xe khach, xe buyt, xe do, xe téc hanh
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Nam nghi trua khi hoan canh cho phép

Ngo6i no6i chuyén voi nguoi khac

Ngdi yén sau bira trua ( khong dung rugu)

Dung den do, ket xe khi dang lai xe hoi

T(R)ng diém
Cdch tinh diém: 0: khong kha nang buon ngu ; 1: kha nang buén ngu it
2: kha nang buon ngii trung binh; 3 : kha ndng buon ngii cao
Y nghia cta thang diém Epworth (ESS — Epworth Sleepiness Scale):
0-5 diém: Binh thuong
6-10 diém: Binh thudng cao
11-12 diém: Budn ngl ngay qua murc nhe
13-15 diém: Bu6n ngli ngay qua murc trung binh
16-24 diém: Budn ngti ngdy qua mirc ning
1.1.4.3 Chdn dodn xdc dinh [67],[85]
Tham do gidc ngii (Sleep Study) 1a phuong phap chan doan xac dinh
OSA. Po oxy qua nhip mach khi ngu 1 phuong phap don gian, chi bao gom
kénh do oxy nhung cé giéi han trong cac thong tin cung cap, co thé gdy am
tinh gid trong nhiing truong hop OSA nhe va khong phan biét dugc ngung
tho trung wvong hay nhip thd Cheyne Stokes. Ty 1€ am tinh gia trung binh
khoang 17% va duong tinh gia khoang 2-31%. Tuy nhién, vai nim gan day
cung voi sy phat trién cua khoa hoc k¥ thuat va cac ki thuat vién da lanh
nghé hon, da ky ho hép co su cai thién vé dién cuc nén ty 1¢ &m va duong
tinh gia c6 cai thién dang ké (5,8%) [11]. Pa ky gidc ngu duoc xem 14 tiéu
chuan vang trong chan doan OSA nhung doi héi nhiéu cong strc, nhan lyc vi
vay khong phai co s¢ y té nao ciling ¢ thé trang bi dugc. Vi vay, hién nay
Vién han lam y hoc gidc ngii Hoa Ky (AASM : American Academy of Sleep
Medicine) di cho phép st dung da ky ho hap 4 kénh dé chan doan OSA [67].
Chi dinh da ky ho hap duoc chap nhan & cac truong hop [79]:
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- Puoc thuc hién ¢ cic trung tAm gidc nga véi cac ki thuat vién dugc
dao tao
- Bénh nhan nghi ngd ¢6 OSA va khong c6 céc bénh di kém nhu suy
tim ning bénh than kinh co hay cac bénh rdi loan gidc ngti nhu hoi chimg
chan khong yén, mat ngu, rdi loan nhip sinh hoc ngay dém, hay ching ngt
ril.

Pa Ky ho hap : giup danh gia cac bién ¢ ho hap khi ngu.
Pa ky ho hap gom 4 kénh:

-Kénh 1: Ghi chuyén dong cua thanh nguc va bung bang dai that lung co
gan cam bién dé phat hién su gang stc ho hap.

-Kénh 2: Dong khi qua miii va / hodc mi¢ng thong qua cam trng nhigt,
dau do ap luc mili dé danh gia luu luong khi thd qua d6 phét hién ngung thé
va giam tho.

-Kénh 3: B§ bao hoa oxy (SpO2) qua da thong qua xung do oxy c6 dang
song voi thot gian trung binh khong qué 3 gidy.

- Kénh 4: Xéc dinh ngay bang ghi 4m hodc xung dong (tan sb va / hodc
am luong).

-C6 hay khong c6 dién cuc x4c dinh tu thé ngu.

Hinh anh con ngung thd khi ngu

Hinh 1.5 Ngung thé tic nghén (minh hoa két qua da ky hé hap cua bénh

nhan Nguyén vin D.)
Két qua da ky ho hap cho ta nhiéu théng sd bao gom:
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- Chi s6 ngung tho (apnea index- Al) : S6 1an ngung tho tac nghén, hdn
hop va trung tAm trong moi gid ngu.

- Chi s6 ngung thé tic nghén (obstructive apnea index- OAI): Sé lan
ngung thd tac nghén mdi gio ngi.

- Chi s6 gidm thé (hypopnea index- HI) : S6 1an giam thd mdi gid ng.

- Chi s6 ngung - giam tho (apnea-hypopnea index- AHI) : Tong chi sb
ngung thd va chi s6 giam thd mdi gio ngu.

- Chi 6 giam d¢ bdo hoa oxy trong mdu : S6 1an SpO; giam = 3%

- D¢ bdo hoa oxy khi thirc, trung binh va thdp nhat khi ngu

- Thoti gian giam do bao hoa oxy <90%, 85%, 80%

Do triéu chimg ctia OSA khong dién hinh, khong c6 triéu ching dic
trung va triéu chimg 1am sang khéng tuong tmg véi AHI vi vy viée chan
doan xac dinh OSA d3 dua ra hai tiéu chuin: Dua trén két qua da ky giac
ngt, OSA duogc chan doan dya trén két qua chi s6 ngung/giam thé (AHI:
Apnea-Hypopnea Index) c6 hoac khong kem tri¢u ching ban ngay. Theo :
Phén logi réi loan gidc ngi thé giéi ( 1CSD-3: International Classification
of Sleep Disorder — Third edition), OSA duoc chan doan khi AHI > 5 1an/gio
kém triéu chimg ban ngay hodc khi AHI > 15 1an/gio ngay ca khi khong co
triéu ching ban ngay [121]. Nhiing truong hop c6 5< AHI< 15 lan/gid ma
khong kém triéu chtng 1am sang thi viéc chin doan duogc xem 1a qua mtic
[79].
1.1.4.4 Dj nang OSA:

Mic du két qua da ky cho nhiéu thong tin bao gdm tinh trang giam oxy
mau khi ngi hay sé 1an ngung thé/hay giam thd trung binh mdi gio, nhung
do nang OSA thuong duoc quy dinh dua trén chi s6 AHI, chi s AHI cang
cao thi OSA cang nang. Phan loai nay dya theo su déng thudn cua céc chuyén

gia tir nam 1999 va do dé6 AHI chua hoan c6 thé phan anh chinh x4c mirc d6
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ning cia OSA. Phéan loai thuong duoc sir dung va cling duoc AASM chép
nhan 13 OSA dugc phan lam ba do nang theo AHI: Nhe khi AHI :5-14
lan/gid; Trung binh khi AHI: 15-29 lan/gid, Nang khi AHI > 30 1an/gio.
Dinh nghia nay la cia Trung tam dich vy chdm soc va chi tra y té (Center of
Medicare and Medicaid Service Hoa Ky) [79]. Tuy nhién, tinh trang giam
oxy méu nhiéu ban dém ciing c6 thé anh huéng dén do ning ctia OSA, vi né
c6 lién quan dén hau qua tim mach ma cuy thé 1a tinh trang ting p phoi. Vé
mat lam sang, vi¢c diéu tri OSA khong chi diéu tri dé cai thién AHI ma con
phai gitip d6 bio oxy mau trd vé mirc binh thudng, ngira cac bénh dong mac,
cai thién triéu chimg 1am sang va chit lugng cudc sdng. Vi vdy, dd ning cua
OSA nén bao gébm 1am hai phan: ning vé triéu ching 1am sang va ning vé
bién cb ho hap. Do nang vé triéu chimg budn ngu ban ngay [96] bao gdm
nhe: Budn ngu trong trong nhitng trudng hop khong can tap trung hay can it
tap trung nhu: xem ti-vi, doc sach hay ngdi xe di xa, rat it anh huong dén
chtrc ning hoc tap, lao dong va x4 hoi. Trung binh: Budn ngu trong ca nhiing
truong hop can tap trung muirc d6 trung binh nhu ngdi nghe budi biéu dién ca
nhac, tham du hoi thao hay budi gidi thiéu/trinh bay. Triéu chimg nay di anh
hudng it nhiéu dén nang luc hoc tap, lam viéc va xa hoi. Nang: Buon ngu
ngay ca trong nhirng truong cn sy tap trung cao nhu: néi chuyén, in udng,
di bo hay lai xe. Triéu chimg 1am anh huéng ning né dén cong viéc va hoat
dong xa hoi. Dya trén dac diém nay, vé mic 1am sang thang diém Epworth
(ESS) thuong dugc tmg dung dé danh gia d6 ning budn ngu ngay bao goém :
budn nga ngay qua muirc khi ESS cao hon 10 diém va nguogc lai ESS tir 10
diém tro xudng twong Gmg véi khong budn nga ngdy qua muc.

D6 ning cua OSA con thay ddi theo bénh dong mac dic biét 1a bénh

dong mac tim mach nhu nhéi méu co tim, r61 loan nhip.
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1.1.4.5 Dur phong:

Nhu d3 néi ¢ trén, béo phi 1a yéu td nguy co quan trong va co thé diéu
chinh dugc & bénh nhan OSA. Do d6, ngin ngira thira can, béo phi bang ché
d6 an hay phau thuat (da day) giam duoc (d6 ndng ciia) OSA. Tuy nhién sd
liéu ctia cac nghién ctru nay chwa di manh dé c6 thé néi viée nay c6 thé noi
tién trinh giam can co thé cai thién duoc ty 1€ méc OSA. Ngoai ra, khong hut
thudc 14, str dung thirc udng c6 con trude gio di ngu, khong an qua no trude
khi 1én giuong hai gio... cling 1 nhimng yéu t6 c6 thé du phong OSA c6 thé
thuc hién duoc [85].

1.1.5 Hau qua cia giam oxy ngit quang khi ngi trong OSA

OSA dic trung bdi nhitng con ngung thd ngan lap di 1ap lai nhiéu lan
trong khi ngu gy vi thic gidc (micro-arousal) va giam oxy mau ngét quing.
Tinh trang giam oxy méu ngat quing trong khi ngi hién nay 1a mot gia thiét
ma ngay cang duoc nhiéu nghién ctru tin rang 1a yéu t6 chinh gop phan vao
sinh bénh hoc cic bénh di kém bao gdm bénh 1y tim mach hay chuyén hoa.
OSA lién quan dén giam oxy tung dot duoc dic trung béi tinh trang giam
oxy rdi tai ting oxy. Giam oxy timg dot c6 thé giai thich nhiing ton thuong
thiéu mau va tai tudi mau & co quan dich. Stress oxy hoa, tang hoat dong
giao cam va viém la co ché cin ban goép phan gay ra cac bénh ly tim mach,
mach mau ndo va cac bénh dong méc khéc. Stress oxy hoa trong OSA két
qua 1a tang ty 1é pro-oxydant/antioxydant 1a tién dé cho sy giam oxy kha
dung dién ra trong cac bién c6 ngung thé va san sinh ra cac géc oxy héa phdn
ung (ROS: Reactive Oxygen Species) trong giai doan tai oxy hoa sau tho lai.
Stress oxy hoa khai dau cho vong sai 1am khi kich hoat hé giao cam va viém,
1a nhitng d6i twong tiém ning gy stress oxy hoa. Su phdi hop stress oxy hoa,
tang hoat dong giao cam va viém giy rdi loan chirc ning ndi mo, ting huyét

ap va xo vira dong mach. Hon thé nita stress oxy hoa gop phéan vao su dong
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mac ciia OSA véi cac bénh nhu tiang cholesterol, tiéu duong khang insuline
va béo phi. Tang gbc oxy héa phan tmg két hop véi tinh trang giam oxy khi
nga lam réi loan chic ning ty thé, hoat hoa Nicotinamide adenine
dinucleotide phosphate oxidase (NADPH oxidase va xanthine oxydase), va
nitric oxide synthase (NOS) tach d6i nén chuyén hoa thanh gc oxy hoa phan
tmg nhiéu hon Nito monoxit (NO: nitric oxide), cudi cung gy ton thuong
phan tir sinh hoc nhu ADN (Deoxyribonucleic acid), protein, lipid va cac
thanh phan khac cta t& bao. Ty thé mat chirc ning duoc tim thiy trong co
cdu cai mém & bénh nhan OSA. Tang gbc oxy hoa phan tng trong ty thé ¢
chudt do thiéu oxy ngit quing gay dai thao dudng type 2, chét than kinh giai
thich tinh trang suy gidm nhan thirc &@ bénh nhan OSA. NADPH oxidase tang
trong bach ciu don nhan va bach ciu da nhan cia bénh nhan OSA do tinh
trang giam oxy ngat quang. O chudt, tinh trang giam oxy méu ngat quing
duong nhu ¢6 lién quan dén nhdi mau co tim, gdy ting huyét ap va réi loan
nhan thte.

Nhing té bao bach cau da nhan va don nhan & bénh nhan OSA biéu
hién tinh trang tién viém ching tao diéu kién thuan loi cho ton thuong noi
mach, réi loan chtrc ning ndi mach, ting déng va tang két tap tiéu cau. O
nhirng bénh nhan OSA trung binh-nang ( bénh nhan nhe khong bi) c6 su tang
nuclear factor-kB (NF-kB) gy tang két dinh té bao va mat can bang pro-
apoptotic/anti-apoptotic protein. Piéu tri CPAP ( Continuous Positive
Airway Pressure: mday dp luc duong lién tuc dwong tho) chiing minh co su
cai thién tinh trang nay. O nhiing bénh nhan OSA ning té bao Lympho
CDS8*T con san xuét ra nhiéu tumour necrosis factor-a (TNFa), interleukin-
8 (IL-8) va giam cytokine khang viém interleukin-10 (IL-10) do d6 anh
hudéng dén tao mach & bénh nhan OSA. Tinh trang tang két tap tiéu cau &

bénh nhan OSA cii thién sau diéu tri CPAP. Té bao ndi mac déng vai tro
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quan trong trong can bang ndi mo6 mach mau bang cach diéu hoa co mach,

gian mach, dong méau ndi mach va viém. Trong t€ bao tinh mach bénh nhan

OSA khong diéu tri c6 nhiéu té bao viém va bj stress oxy hoa. NOS no1 mach

giam va tang nitrotyrosine biéu hién viém mach mau va bi stress oxy hoa.

Mic khac NO luu thong trong mau ciing giam ¢ bénh nhan OSA va hoi phuc
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Hinh 1.6 Stress oxy hoda kich hoat h¢ giao cam, viém té bao va viém hé
thdng va cac bénh dong mic ciia OSA
“Nguén Patrick Lévy, 2015 [85]

Nitric oxide synthase (NOS), Nitric oxide (NO: Nito monoxit), nuclear
factor-xB (NF-kB), hypoxia inducible factor-1a(HIF1a) and nuclear factor
(erythroid-derived 2)-like 2 (NF2L2), Reactive oxygen species (ROS)

1.1.6 Quan ly diéu tri OSA

Muc tiéu diéu tri 1a gidm triéu ching, cai thién chét luong cude séng,
ngin ngra cac bénh dong mac va giam nguy co tir vong cua cac bénh dong
miac. Cho dén hién nay c6 nhiéu phuong phap diéu tri OSA nhu CPAP, dung
cu déy ham duoi ra trudce, phﬁu thuét chinh hinh khau cai, ph?lu thuat chinh
hinh da day, giam cén, diéu trj tu thé, van ap luc am, kich thich day than kinh
ha thiét ... Trong phan trinh bay dudi day, tac gia s& trinh bay cac phuong
phap duogc tng dung hién nay trong quan 1y va diéu tri theo d6 ning OSA
d6ng thuan cia AASM va Group Sommeil de Société de Pneumologie de la
langue Francais (Nhom gidc ngii Hiép hdi bénh Phéi ciia cdc nude néi tiéng
Phap).

= OSA nang:

Trong nhimng trudng hop OSA ning diéu tri CPAP 1a lva chon dau tay
da dugc AASM va Group Sommeil de Société de Pneumologie de la langue
Francais (Nhom gidc ngi Hiép héi bénh Phéi ciia cdc nuwde néi tiéng Phdp)
dong thuan [105],[153]. Trong nhitng truong hgp bénh nhan khong triéu
chtng hay khong c6 bénh dong mic, diéu tri CPAP nén dugc xem xét vi né
khong phai 14 bién phap ngin ngira ddng mac cic bénh tim mach nguyén
phat. Tuy nhién CPAP nén dugc diéu tri & bénh nhan tai xé ngay ca khi

khong co triéu ching. Phau thuat ham mit nén dugc lua chon & nhitng bénh
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nhan tré, khong-béo phi va cé bat thuong so mat. Giam can luén duoc
khuyén ¢ nhitng bénh nhan qua can va béo phi.

- CPAP: gitip cai thién budn ngt ngay qua mirc rd rét va cac triéu ching
ban ngay khéac va chat luong cudc séng sau vai ngdy va tiy theo su tuan thi
diéu tri ciia bénh nhan. Ngoai ra CPAP ciling dd chimg minh gitip giam cén
trong nhiéu nghién ctru [110]. V& hiéu qua 1én hé tim mach, CPAP giup giam
huyét ap khiém ton, trung binh khoang 2 mmHg va dic biét hiéu qua trén
nhom bénh nhén ting huyét ap khang tri [48]. C6 vai nghién ctru cho rang
CPAP gitip giam ty 16 mac méi tang huyét ap, rdi loan nhip, nhdi mau co tim
va dot quy tuy nhién chi ¢ nhitng bénh nhan tuan thu diéu tri tot (t6i thiéu 4
gid/dém) [94]. Tuy nhién, khong phai tit ca cac nghién ciru déu dong thuan,
do d6 can lam thém cac nghién ctru so sanh khac. Tuy nhién gii han cua
diéu tri CPAP 1a ty 18 tuan thu khong cao (65-80%) va ty 1é tir chdi ciing
nhiéu 15% [85].

Hinh 1.7 Diéu tri CPAP
“Nguon Federic Roche, 2014 [116]

- Phiu thuat dwong hé hap trén: uvulopalatopharyngoplasty (UPPP:
phadu thudt tao hinh ving hau — hdau hong) [26] tic dong 1én toan bd phan

mém cua hau thanh quan. Muc dich cua viéc phau thuét la lam rong va giam
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xep vung hau thanh quan. Tuy nhién hiéu qua cta nd con gidi han & bénh
nhan OSA nadng va tai phat sau do 1a c6 kha nang xay ra. Mac du chi dinh
phau thuit ¢ nhitng bénh nhan c¢6 ving hau thanh quan ngi sau va hep tuy
nhién chan doan nay ciing kho ma xac dinh. Phau thuat ciing khién viéc diéu
tri CPAP sau do gap kho khan do bénh nhan khé dung nap duoc ap luc cao
va dé ro khi viing miéng. Con phau thuat chinh ham [111] chi gi6i han cho
nhitng bénh nhan c¢6 vung ham mat nho.

- Phau thuat da day [25] khong chi gitp cai thién AHI trong OSA ma con
gitip cai thién réi loan chuyén héa & bénh nhan béo phi. Tuy nhién, phau
thuat da day khong gitp lam giam AHI nhiéu hon chuong trinh giam cén
don thuan mic du méc d6 giam can thi ro rét hon. Mac khac phﬁu thuat da
day co nhiéu tai bién nghiém trong nhu huyét khdi tinh mach, phai mb lai,

r0 hay ngay cé tr vong.

Hinh 1.8 Phau thuat tao hinh vom khau cai
“Nguon Cammaroto.G, 2017 [26]
» OSA nhe-trung binh

O bénh nhéan nhe va trung binh, triéu chimg 13 yéu t6 quyét dinh diéu
tri. Trong khi hiéu qua ngan ngira bién cb tim mach ciing chua khang dinh,

viéc diéu tri bénh nhan nhe khong triéu chung co 1€ chua thuc su thuyét phuc.
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O nhitng bénh nhan nay, dung cu miéng (OA: oral appliances) [93] 14 lua
chon diéu tri. Tuy nhién & nhitng bénh nhan c6 nguy co tim mach cao thi nén
can nhic diéu tr1 CPAP.

- Dung cu diy ham dwéi ra trwéec (MAD: Mandibular advancement
device) gitip mo rong duong thd trén gitp ving hau hong khong bi xep khi
ngu ¢ bénh nhan OSA [140]. MAD da chirng minh c6 cai thi¢n tri€u chung
budn ngu ban ngay va AHI. Tuy nhién so vi CPAP thi hiéu qua chua bang
thong qua nghién ctru d6i dau cuia hai phuong phép diéu tri bao gdm AHI va
d6 bao hao oxy mau, tuy nhién tuan thu diéu tri tét hon CPAP (>70%) [80].
Céc nghién ciru quan sat cho thiy MAD ciing lam giam huyét ap nhung chwra
thuyét phuc [127].

Hinh 1.9 Dung cu day ham dudi ra trudc
“Nguoén Basyuni.S, 2018 [17]
- CPAP: Mic di AASM cho phép diéu tri CPAP trén bénh nhan c6 AHI
> 15 lan/gio va néu 5 < AHI < 15 1an/gid duoc chi dinh CPAP khi ¢6 kém

triéu chimg ban ngay [67]. Tuy nhién, ¢ nhitng bénh nhan OSA nhe va trung
binh da s6 co rat it tricu chimg ban ngay, do do6 viéc diéu tri CPAP véi muc
ti€u chinh Ia 1én logi ich tim mach. Tai Phap, chi dinh thd CPAP trén bénh
nhan OSA nhe va trung binh khi ¢6 cac bénh 1y tim mach di kém nhu tang
huyét ap khang tri. Tuy nhién ¢ bénh nhan OSA nhe-trung binh it triéu chimg
nay thi loi ich tim mach lai khong dat duoc, ngay ca ¢ nhitng bénh nhan tuén
thi diéu tri [153]. Nghién ctru MOSAIC [137] cho thay thoi gian tho CPAP
trung binh 1a 3,2 gio/dém. Trong khi do, do nhiing bénh nhan OSA nhe-trung



26

binh c6 qua it triéu chiing nén hi€u qua cai thién triéu chiing khong dat dugc
va mac khac loi ich tim mach thi chua dugc ching minh nén chi dinh CPAP
it nhiéu can xem xét lai.

- Giam cin va phiu thuit da day: So v6i bénh nhan OSA ning, nhirng
bénh nhan OSA nhe-trung binh giam can s gitp cai thién AHI hi¢u quéa hon
[10],[25],[120]. Hon nira viéc giam can nén dugc khuyén khich hon 1a phau

thuat da day do nhiing tai bién cta no.

Hinh 1.10 Phau thuat chinh hinh da day
“Nguon Marshal J.Bouldin, 2006 [23]
- Piéu tri tw thé: OSA tu thé duoc dinh nghia khi AHI ¢ tu thé nam ngua

cao gap hai lan cac tu thé nam sap, nam nghiéng. Ty 18 OSA tu thé 1a 50%
OSA nhe, 20% OSA trung binh va 7% OSA ning [20]. O nhitng bénh nhan
nay, khi nam ngtra bénh nhan c6 ludi tut ra sau nhiéu 1am hep dudng hau
hong. Viéc thay ddi hinh dang duong hau hong do tut ludi 1am ting nguy co
xep vung nay. Khi nam ngira, hinh dang ctia dudng hau hong c¢6 khuynh
huéng thanh hinh bau duc thay vi hinh tron & tu thé nghiéng. Do dé, ngi
nghiéng duoc khuyén & nhitng bénh nhan dang nay. So véi diéu tri CPAP thi
AHI cai thién khong tot bang nhung ¢ nhiing bénh nhan OSA nhe-trung binh
do c6 it triéu chting ban ngay nén so sanh vé sy cai thién triéu ching thi
khéng c6 sy khac biét giira hai phuong phap diéu tri [38]. Va tuan thi ciing
nhu dung nap diéu trj phuong phap nay dugc danh gia 1a kém [38].
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Hinh 1.11 Diéu trj tu thé
“Nguon de Vries, 2015 [38]

Nhu vy, v6i nhiéu bang ching tac dong cia OSA 1én tinh trang viém
tai chd cua dudong ho hap trén va viém toan than, cling nhu gia thiét vé co
ché va tac dong cua tinh trang viém 1én cac bién chimg tim mach ciia OSA,
nhu cau can c6 xét nghiém danh gia viém va tién lugng do nang cua OSA la
hoan toan chinh dang va can thiét trong diéu kién con han ché phuong tién
do da ky nhu hién nay tai Viét Nam. Nhiéu bang chimg cho thdy FENO 1a
chat chi diém viém phu hop véi nhu ciu nay.

1.2 Nito monoxit
1.2.1 Sinh toéng hep va vai tro cia Nito monoxit (NO: Nitric oxide)
trong co thé
Nam 1980 Furchgott and Zawadzki da phat hién ra rang té bao noi mac
bi kich thich gian do yéu t6 gidn mach tiét ra tir acetylcholine. Thoi ky dau
chat nay duogc goi tén 13 yéu té gidn mach phu thudc ndi mac ma nhiéu nam
sau d6 ngudi ta moi phat hién ra ban chat ty nhién cua né 13 Nito monoxit
(NO). Thuc su, NO 1a chit khi sinh hoc dugc phat hién khé 1au doi, trude ca
oxy, c6 thé hit va tim thay trong hoi thé ra. Va khoang hon hai thap ky nay,
rat nhiéu nghién ctru va tng dung vé co ché sinh tong hop, vai trd sinh ly-
bénh hoc cling nhu ng dung chan doan va diéu tri cia NO d3 duogc thuc

hién.
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Nitric Oxide synthases (NOS)

NO ndi sinh: duoc sinh tong hop dudi xtc tac cia NOS. NOS 1a men
(protein) co tinh ning oxy hoa tién chit L-arginine thanh NO va L-citrulline.
Phén tmg ndy con yéu cau sy ¢ mat ciia nicotinamide adenine dinucleotide
phosphate (NADP), flavinadenine dinucleotide, flavin mononucleotide, va
tetrahydrobiopterin. Nitric Oxide synthases (NOS) gém 3 don dang d6 1a
nNOS (neuronal NOS): NOS than kinh, eNOS (endothelium NOS): NOS noi
md, iINOS (inducible NOS): NOS cam tmng, tity theo chirc ning, vi tri té bao
va dac tinh sinh hoa cua ching. nNOS, eNOS co ban 1a phu thudc vao men
calcium calmodulin duoc san xuét khi ting calci ndi bao vdi nong do rat thap
tinh bf?mg nanomol. Trong khi d6 iNOS la dang NOS cam Ung, chi dugc
tong hop ra tir gene tuong tng do nhitng hoa chét trung gian cua té bao mién

dich, khi c6 tinh trang viém cap tinh hay man tinh.
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Hinh 1.12 Ba loai enzyme NO synthases
“Nguon: Ulrich Forstermann, 2012 [52]
Ca 3 dang NOS déu hién dién trong mo phéi, nhung dac biét iNOS c6
mit thuong truc trong té bao biéu mo duong hod hap va cé vai tro san xuét

NO nhiéu nhat so v6i 2 dang NOS con lai, don vi tinh 1a micromol.
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Men nNOS hién dién ¢ tuong bao cua cac té bao than kinh va co van con
men eNOS bam vao mang cac té bao ndi md mach mau, tiéu cau, té bao co
tim, ndi tAm mac va t& bao bach cau da nhan trung tinh. Ca 2 loai men co
hiru nay tiét ra mot lugng NO han ché khi duge kich hoat béi calcium va
calmodulin trong ndi bao. Mot khi dugc kich hoat, cdc men nay phong thich
NO chi trong mét thdi gian ngan khoang vai gidy roéi cham dut. NO duoc san
sinh qua thong men nay chi c6 tic dung sinh 1y nhu din truyén than kinh,
gidn mach, chong két tap tiéu cau hay thu gian co tron duong thd. Tréi lai,
men iNOS 1a mdt chét twong bao nén hoat dong khong can can-xi. Men nay
dugc phat hién ¢ cac dai thuc bao, té bao co tron mach mau, té bao ndi mod
mach mau, té bao co tim, t& bao gan va cac té bao mién dich. Men nay chiu
su kich hoat béi cac noi doc td (endotoxin), interferon-y, cac cytokines nhu
TNF- o (Tumeur necrosis factor alpha) va interleukin-1 hay bdi cac
lipopolysaccharides. Men iNOS tao ra lugng NO nhiéu gip ca ngan lan NO
dugc tao ra boi cac men eNOS va kéo dai dén hang gio. NO dugc tao ra
thong qua men nay ngoai tdc dung sinh 1y con c6 cac tdc dong bénh Iy nhu
tiéu diét t& bao u, bat hoat cac khang nguyén, gay doc té bao va bét hoat
cac co ché diéu hoa qua trung gian nNOS va eNOS [52].

Tai phéi, cac men NOS cling do mot s6 t& bao tiét ra nhu men nNOS
duoc san xut tir cac té bao than kinh va té bao co tron duong thd, men eNOS
dugc tim thay trong céc té bao ndi mod cia mach mau phoi va duoc tiét ra tir
cac té bao biéu mo phé quan va phé bao loai II con men iNOS duge san
xuat tr cac dai thyc bao, té bao biéu md, bach cau da nhan trung tinh, phé
bao loai II, té bao biéu mo, nguyén bao soi, té bao co tron duong thd va té
bao co tron mach mau.Cac men eNOS va nNOS gén nhu hién dién lién tuc

va gitt cac vai trd sinh 1y co ban & phdi trong khi ¢6 men iNOS binh thudng
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khong hién dién va chi xuat hi¢n khi cé cac cytokine tién viém nhu trong

truong hop nhiém trung hay viém man tinh [52].
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Hinh 1.13 CAu trac phan tir cia NOS
“Nguén: Dinh — Xuan AT, 2015 [41]
Co ché sinh hoc ciia NO

NO kich hoat guanylate cyclase hoa tan (sGC) va tang guanylate
monophosphate vong (¢cGMP). Kich hoat cdc protein-kinase phu thudc
cGMP x4y ra mudn hon co nhiéu trong tiéu ndo, té bao co tron, co tim, tiéu
cau, bach cau. Poi lai, cac kinase ndy 1am trung gian ctia cGMP 1am giam
ndng do calci ndi bao trong té bao co tron gay thu gidn va gidn co.

Tdc déng 1én phéi ciia NO: NO c6 mét sb tac dong co loi cho phoi bao
gbm gitip duy tri ap luc dong mach phoi thap va duy tri tinh thAm thanh mach
binh thuong.

Tdc déng lén déng mau ciia NO: NO tac dong 1én chic ning cua tiéu
cau, bach cau va nhiing ton thuong tai tudi mau hay xo. N6 kich hoat sGC
dan dén sy gia ting nhanh chong cGMP cua tiéu cau gy giam két tap tiéu
cau.

Tdc déng viém ciia NO: kha 13 phirc tap. No tac dong dén su dich ma
ctia NF-KB va trc ché yéu t6 hoai ttr u (tumour necrosis factor (TNF-a)). NO

diéu chinh tuong tac cua bach cau-noi moé va tham nhiém bach cau hoat hoa
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vao cac vi tri viém bai e ché cac phan tir két dinh. NO ciing c6 céc tac dong
tién viém nhu ting biéu hién ctia TNF-a ava cyclooxygenase-2.
1.2.2 Roi loan chire ning ndi md va vai tro ciia Nito monoxit (NO) trong
mau

Réi loan chirc ning ndi mé 1a tinh trang mat can bang giira chit gidn
mach va chit co mach sinh ra tir té bao ndi mo. Piéu ndy xay ra ¢ ca nhiing
bénh nhan OSA khong c6 tién cin bénh 1y tim mach. Nhiing gia thiét cta
nguyén nhan r6i loan chtrc nang ndi mo co thé 1a (1) Phan ung giita NO va
cac anion peroxide 1am tang san xudt cac gbc ni-to oxy hoat hoa khong on
dinh, (2) Giam eNOS, (3) Tang chat tc ché eNOS noi sinh nhu ADMA [12].
Nhiéu nghién ctru cho thay c6 sy ting cic peroxynitre va thoi gian ban hay
ctia n6 ngan hon ¢ bénh nhan OSA so v6i ngudi binh thuong [106],[132].
eNOS duoc bao cdo la giam & bénh nhan OSA va cai thién khi diéu tri CPAP.
Nghién clru cia Tanaka va cs gidi thich tinh trang gidam eNOS la do su
phosphoryl héa n6 & bénh nhan OSA [72]. Nghién ctru ciia Kaczmarek va cs
cho thay stress oxy hoa do giam oxy timg dot 1am ting cac goc oxy tu do c6
thé 1am giam céc yéu t6 tong hop nén eNOS [76].

NO vira 14 chat ngudn goc tir khong khi vira 1a chat dugc tong hop tir co
thé. Do ban chét hoa hoc cua NO 1a chat gian mach ndi sinh, do d6 trng dung
cua noé trong diéu tri bénh 1y tim mach da biét dén tir 1au. Gan day né duogc
nhic dén manh mé trong sinh 1y ho hap [115]. Nhu dd néi ¢ trén, OSA véi
hau qua 14 giam oxy mau timg dot, gy stress oxy hoa, tir d6 gy ton thuong
viém cac té bao noi mac duong ho hap chii yéu 1a ndi mac phé nang va giam
san xuat NOS va NO. Nhiéu nghién ctru cho thiy co ché ciia bénh dong mic
tim mach & bénh nhan OSA 1a do tinh trang stress oxit hoa va tinh trang
giam oxy timg dot khi ngt hau qué 14 gay rdi loan chirc nang ndi mac. Thiéu

oxy tung dot khi ngu lam chét té bao ndi mac, lam nang hon tinh trang tdn
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thuong ndi mac, gia ting tinh trang viém va tang su két dinh té bao viém lén
ndi mac va dan dén rdi loan chirc ning ndi mac[82]. NO tham gia vao sinh
1y bénh nhu treong lyc mach mau, can bang ndi moi, huyét ap va viém. Tuy
nhién viéc do NO tryc tiép trong huyét twong rat kho khin do thoi gian ban
hay ngan. Nhung san pham chuyén hoa cua NO thi kha bén vimg d6 1a nitrate
va nitrite. Do d6 do nitrate va nitrite trong méau thuong dugc st dung nhu
mot chi s6 sinh kha dung ctia NO trong mau. Vi 1§ d6, nhiéu nghién ciru vé
nitrate va nitrite & bénh nhan OSA da duogc thuc hién trong khoang 15 nam
gan ddy va ciing cho thay su khac biét. Vi 1& d6, co thé thong qua nitrite va
nitrate dé danh gia mirc d6 viém (mach méau) va nguy co mac cic bénh dong

méc & bénh nhan OSA.

OSA/giam oxy tirng dot

/ Té bao ndi mac \ / Té bao mién dijch \

l NOS tb ngi mac T Sinh tdng hop NO

lSinh kha dung Gc oxy héa
= hoat hoa
Dimethylarginin
bat déi xirng T Tang lipid peroxit hda
\ (ADMA) / K Va lisoprostane /
/

Y
Viém, réi loan chirc ndng néi mac, xo viva déng mach, bénh tim
Hinh 1.14 Co ché viém giy ra boi OSA
“Nguén: Panaiotis Finamore, 2019” [79]
Nghién ctru ciing cho thdy dén stress oxy hoa va ting san xuat cac

san pham chuyén hoa ctia NO va gay roi loan chirc nang ndi mac.
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R&i loan chirc nang ndi mach
Hinh 1.15 Mdi lién quan ctia OSA va stress oxy hoa
“Nguon: Mohammad Badran, 2015 [13]
1.2.3 Lich sir phat trién va &ng dung ciia Nito' monoxit trong hoi thé
ra

Tt nhitng thap nién 1990, Nito monoxit trong hoi thé ra da duoc do dac
dugc va cho dén nay da co thé do dac duge mot cach d& dang bang may cam
tay, nhé gon va don gian. Mac khac, Nito monoxit trong hoi thé ra da dugce
xem la phuong tién do mirc 46 viém ciia cac bénh 1y ho hap. Vi vay, cho dén
nay Nito monoxit trong hoi thd ra duge danh gia 1a phuong tién chan doén
tiém nang cua cac bénh 1y c6 viém dudng ho hap. Hiép hoi Long nguc Hoa
Ky (ATS: American Thoracic Society) va hiép hoi Ho hiap Chau Au (ERS:
European Respiratory Society) di dua ra khuyén cdo vé muc Nito monoxit
trong hoi thé ra trong chan doan va theo ddi hen[45]. Tuy nhién, nghién ciru
vé tmg dung Nito monoxit trong hoi thd ra & cac bénh Iy hé hap c6 viém van
dang duogc tién hanh manh mé va dem lai hy vong c6 thé tng dung duoc
trong tuong lai.

Nam 1991 lan dau tién Fractional concentration of exhaled nitric oxide

(FeNO: phan suat (ndng d6) Nito monoxit trong hoi thd ra) duge phat hién
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& dong vat co via va dén 1997, quy luat bién thién ctia FENO tuy thudc vao
lru lwong khi thd ra d3 duge bao céo va khoi dau cho cac nghién ciru tiép
theo vé FENO [16]. Dua vao phat hién nay, cac nha khoa hoc da tién hanh
nghién ctru dé c6 thé danh gia ndng d6 Nito monoxit khong chi & duong ho
hap trén (FENO) véi don vi do ndng d thé tich 1a 1 phan ti (parts per billion
[ppb] hay nanolit NO/1 lit khi thd), ma con xay dung mo hinh toan hoc “khao
sat NO hai ngan” cho phép khéo sat riéng bi¢t dac tinh khi dong hoc ctia NO
tai nhitng bo phan khic nhau cta hé thong duong dan khi, thi du phé quan
va phé nang. M6 hinh nay yéu cau do FENO & nhiéu mtc luu luong tho ra
khac nhau. Khi 4p dung mé hinh, ta ¢ thé uéc tinh duoc hai hang s dic
trung twong ng voi san luong Nito monoxit & dudng hd hap (phé quan 1-
16) 1a J’awNO (maximal flux of NO from the large airway compartment) voi
don vi do 1a nL/phit; va nong d6 Nito monoxit & phé nang 1a CANO (distal
airway/alveolar concentration of NO) véi don vi do 1a parts per billion [ppb]
[104]. Phuong phap nay mang lai nhiéu Gmg dung tiém nang, thi du khao sat
tinh trang viém khong chi & duong ho hap trén ma con & vi tri xa hon nira.
Hién nay, NO trong hoi thd ra dang dugc quan tdm dén 1a chat chi diém
viém khong chi ctia bénh hen ma cac bénh khac bao gdm ca OSA. Mbi twong
quan ctia OSA va FENO di dugc nghién ctru trong nhimg nam gan déy trén

toan thé gidi. Cac nghién ctru d6 s& duogc trinh bay trong phan 1.3 duéi day.
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“Nguén : Dinh-Xuan A.T, 2015 [41]
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Khoang cach khuéch tan

Hinh 1.17 Pic diém khi dong hoc cia FENO trong mé hinh hé ho hip 2 ngan.
“Nguon: Nhat Nam LE-DONG, 2012” [154]

Tai phé nang, ndng do CANO la thanh phan gbc dau tién, sau d6 trén
duong luu chuyén ciia dong khi tho ra qua nhiéu don vi duong dan khi (6ng
phé nang, phé quan nho, 16n, khi quan... cho dén déu ra & miéng), phan suat
FENO s& két nap thém nhiéu thé tich NO ndi sinh tir mdi doan. Do d6, FENO
phu thudc (ti 1& nghich) vao luu luong tho ra. O luu luong thap hodc trung
binh, dong khi luu chuyén véi tdc do cham, c6 nhiéu thoi gian dé nhan thém

NO, nén FENO 14 hdn hop ctia NO phé nang va phé quan, nhung ¢ luu luong
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cao hon (350 — 500 ml/s), tdc d6 luu chuyén nhanh, nén thanh phén chinh
cua FENO chi c6 CANO.
1.3 Céc nghién ciru trén thé giéi va trong nwoéc lién quan NO va OSA
1.3.1 Nghién citu vé NO trong hoi thé va OSA

Trudc khi tap trung phan tich vao cac nghién ctru NO trong hoi thé va
OSA, chiing tdi xin lugc so qua cac nghién ctru cia NO nhu 1a mot cht chi
diém viém cua duong hé hap. ATS va ERS d3 dong thuan xem NO mot chét
chi diém viém ctia hen va c6 thé sir dung dé theo ddi hen ciing nhu danh gia
su dép ung cta hen véi corticoids [45],[119]. Bén canh d6 ciling c6 nhiéu
nghién ctru cho thdy NO trong hoi thd ciing ting trong cac truong hop viém
mili xoang man tinh, trong cac truong hop nay NO trong hoi thd duge do &
nghiém phap mii. Tinh trang viém gay tén thuong ndi moé duong hd hap trén
bao gdm ca mili xoang 13 co ché giai thich sy ting NO va NO chuyén héa co
thé 13 co ché sinh bénh quan trong trong cac truong hop viém xoang man
tinh[99],[150].

Trong khoang 20 nim gan ddy nhiéu nghién ctru vé NO trong hoi tho
trén bénh nhan OSA di duoc bao cdo, nhung két qua cling con nhiéu bat
ddng. Sau day 1a két qua cta cac nghién ctru:

Bang 1.4 So sdnh NO trong ho1 thé ctia cac nghién ctru trén bénh nhan OSA

‘ Quéc | n | Tudi, AHI FENO, ppb | Thong s
Tac gia gia niam lan/gid do
Hamada, 2017 [60] Nhat | 34 57411 31,5+26/4  254+132 FENO
Tichanon, 2016 [134] TLr;iu 13 | 53+12 | 159466 @ 259450 FENO
s o Vit | 52  54+13 = 256159 @ 22,1+16,8 = FENO,
Dwong Quy Sy, 2016 Nam CANO

[44]

J’awNO
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Liu, 2016 [86] Quoc
Hiwa Huy Thong, 2015 Phap
[65]
JalilMirmohammadi, Iran
2014 [71]
Cowan, 2014 [32] Anh
Chua, 2013 [35] My

Tay
Fortuna, 2013 [53] Ban

Nha
Culla, 2010 [33] My
Carpagnano, 2008 [29]
Petrosyan, 2008 [109] Hy lap
Depalo, 2008 [40] Y
Foresi, 2007 [51] Y
Przybylowski, 2006 Ba Lan
[112]

Tay
Agusti,1999 [7] Ban

Nha

32

71

47

97

75
30

39
30

26
18
34
66

24

37

58+10

50+13

o01+11

46+14
5410

48+7

30,5%+21,3

26,4+17,4

39,7+15,7

25
40+33
46,7+18,0

210
59,1+4,1

63,7+29,5
59,1+4,1
31,3+17,4
40,3+24,9

55+19,6

19,99+7,0

17,2115

20,0+10,0

18+10,4
19,0+7,7
27,2+18

23,1+13,1
31,6+1,6

7,1+4,6
23,1+2,1
21,8+11,1
22,4+13,2

22,2147

FENO,
CANDO,
J’awNO

FENO,
CANO,
J’awNO

FENO

FENO

FENO

FENO,
CANDO,
J’awNO

FENO
FENO

FENO
FENO
FENO
FENO

FENO

Nhin chung, néng d6 FENO ctia bénh nhan OSA nim trong gio1 han
binh thudng theo khuyén céo ctia American Thoracic Society (ATS: Hiép
héi long ngiee Hoa K).

Béang 1.5 So sanh FENO trén bénh nhan OSA nang qua céc nghién ctru

Tac gia Qudc gia n Tudi, ndm FENO, ppb
Hamada, 2017 [60] Nhat 34 57+11 21,4+57
Liu, 2016 [86] Trung Quéc 32 51+11 19,99 +7,0
Hira Huy Thong , 2015 Phap 71 58+10 176+12,0

[65]
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Fortuna, 2013 [53] Tay Ban Nha 30 54+10 27,2+ 18
Carpagnano, 2008 [29] Y 30 3918 316+1,6
Petrosyan, 2008 [109] Hy lap 26 55+14 7,146
Depalo, 2008 [40] Y 18 48+8 23,1+21
Agusti,1999[7] TBN 24 48+7 22,2+ 14,7

FENO cué cac bénh nhan ndng cling trong gi61 han binh thuong theo
ATS, chi c¢6 nghién ctru ciia Capagnano c6 FENO cao hon 25 ppb, va cling
1a nghién ctru c6 dan sd tré nhat so v4i cac nghién ciru con lai.

Trong céc nghién clru trén, c6 6/9 nghién ctru khao sat lai FENO sau
thoi gian diéu tri CPAP > 1 thang. C6 2 nghién ctru khao sat FENO sau 1-2
dém diéu trj CPAP. C6 5 nghién ctru khong danh gia FENO sau diéu tri. Cac
nghién ctru danh gia FENO sau diéu tri CPAP cho thay c6 sy giam c6 ¥ nghia
ciia FENO sau diéu trj CPAP tir 3 dém[33],[35],[51],[53],[60],[86]. Nghién
clia clia tac gia Duong Quy Sy tai Viét Nam, khong danh gia FENO sau diéu
tri CPAP.

1.3.2 Nghién ciru vé Nito monoxit trong mau (NOyx) va OSA

Nito monoxit (NO) 1a phan tir quan trong cta chirc nang noi mo. Ngoai
ra nd con ¢ nhiéu chirc ning lién quan dén diéu hoa gidc ngt, nhip sinh hoc
ngay dém va diéu hoa chirc ning mach méu nio[49]. Thay d6i ndng d6 NO
trong mau di duoc bao cao 1a c6 lién quan dén nhiéu bénh. Nhitng bénh Iy
tim mach va mach mau nao dac biét co6 lién quan dén NO. Trong OSA, NO
cling dd dugc nghién ciru ¢o sy lién quan dén tinh trang stress oxy hda va
tinh trang ri loan gic ngu [142]. Tang huyét 4p ban ngay dén nay dugc xem
la hau qua cta OSA [63],[145]. Nghién ctru trén chudt gay tinh trang giam
oxy ting dot trong 8 gid twong tu OSA cho thdy tinh trang giam oxy giy

stress oxy hoa lam ting huyét ap trén chudt [50]. Nghién ctru khac cua
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Brooks va cs thuc hién tinh trang tac nghén dudng ho hap ban dém lap di lap
lai (giong OSA) ciing gdy tang huyét ap [24]. Nhiéu nghién ctru tuong tu vé
sau cling 1y giai tinh trang gidm oxy tirng dot khi ngu gy stress oxy hoa co
thé gay tang huyét ap thong qua kich hoat than kinh giao cam hay hé thong
than kinh noi tiét than [14],[28],[102]. Ngoai ra vé sau co ché ting huyét ap
& bénh nhan OSA dugc chimg minh 13 do rdi loan chirc ning ndi md sau tinh
trang giam oxy timg dot khi nga [128]. Tuy nhién NO 14 phan tir khong bén
vitng trong méu, n6 dé dang chuyén thanh Nitrate va Nitrite. Do vy viéc do
ndng d6 hai chét ndy trong mau co thé gian tiép danh gia ndng do NO trong
mau. Thuc vay, trén thé gio1 da co nhiéu nghién ctru da dugc thuc hién viéc
do néng d6 Nitrate va Nitrite mau trén bénh nhan OSA.

Nghién ctru ctia Patricia Lloberes va cs, so sanh nong do Nitrite (NO2
) va Nitrate (NO3) (sau ddy goi chung 1a NOx) trudc va sau diéu trj CPAP
hodc phau thuat duong ho hap trén cho thay co sy ting NO,™ sau diéu tri phau
thuat con nhém CPAP tang NO2" khong c6 ¥ nghia théng ké, p=0,0078 [88].

Trong khi d6 nghién ctru cia M S Ip va cs, NOx cta bénh nhan OSA
thap hon nhom chimg va NOx ting sau diéu tri CPAP c6 ¥ nghia théng ké
[69]. Twong tu vy, nghién ctru cia R Schulz va cs ciing c6 NOx thap hon
& nhéom OSA va tang sau diéu tri CPAP ¢6 ¥ nghia thong ké [122]. Nghién
ctru ctia Lavie va cs cling cho thay ting NOx sau diéu tri CPAP va néu ngung
diéu tri CPAP chi mot dém ciing lam giam NOx ¢ y nghia [83]. Nghién ctru
ctia Li Zhou va cs cho thdy c6 twong quan nghich gitta NOx va AHI [151].

Bang 1.6 Cac nghién ctru vé NO trong mau trén bénh nhan OSA

Tac gia Nam Quéc gia n Nong d6 NOx trung binh
(umol/L)
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Schulz [122] = 2000 Pric 21 21,7+15
IP [69] 2000 | Trung qudc = 30 38,9 +22,9
Noda [100] = 2007 Nhat 51 31,3+8,9
Ozkan [103] 2007 ThoNhiKy 34 46,6 + 13,5
Yuksel [146] 2013  Tho NhiKy 51 28,1 +24,1
Ortac [101] = 2014 ThoNhiKy 15 66,7 + 20,3
Canino [27] | 2015 Y 48 228+78

O Viét Nam chua c6 nghién ciru do nong d6 Nitrate va Nitrite méau

trén bénh nhan OSA.
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CHUONG 2 POI TUQNG VA PHUONG PHAP NGHIEN
cUu
2.1 Thiét ké nghién ciru
Nghién clru cit ngang mo ta, co phan tich.
2.2 Poéi twong nghién ciu
2.2.1 Dan s6 muc tiéu
TAt ca bénh nhan nguoi 16n bj OSA tai Bénh vién Chg Ry
2.2.2 Dan so6 chon mau
T4t ca bénh nhan duogc chan doan OSA tai khoa H6 hép Bénh vién Cho
Ray tir ngay 1 thang 1 ndm 2017 dén ngay 31 thang 12 ndm 2019.
2.2.3 Tiéu chuan chon bénh
e Bénh nhan ngudil&n > 18 tudi
e Bénh nhan dugc chan doan OSA tai khoa ho hép bénh vién Cho
Riy theo tiéu chuan cua Vién han 1am giac ngtt Hoa Ky [155]:

— Budn ngil ngay khong giai thich duge.

— Hay c6 hai trong céc triéu chimg sau khong giai
thich duogc: ngdp thd khi ngii hodc thirc ddy nhiéu 1an ban dém
hodic mét moi ban ngay hodc gidc ngu khong sang khoai hodc
giam tap trung khong gidi thich dugec.

— Va két qua da ky ho hap co chi s6 ngung — giam
thd > 5 1an/gio va tong sb6 ngung thé trung wong < 50%.

e Bénh nhan chua diéu tri CPAP
2.2.4 Tiéu chuan loai trir
- Bénh nhan c6 chéng chi dinh do Nito monoxit trong hoi thd theo quy
dinh ciia ATS (American Thoracic society — Hoi long ngire Hoa ky) [129]
e Bénh nhan khdng thé ngirng hut thubce 14 trude di do Nito monoxit

trong hoi thd 1 gio.
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e Bénh nhan hen hay COPD vao con cap va viém ho hip céap
e Tién cin méc cac bénh nhu gidn phé quan, bénh phdi mo k&
e Nhimg bénh nhan méc bénh 1y tim mach nang:
= Suy tim d0 3 va 4 theo hiép hoi tim mach New York
= Nhoi méu co tim dudi 3 thang
= Suy mach vanh cap hoic c6 con dau thit nguc khong on dinh
e Bénh nhan dang dung thudc steroids dang udng (> 10 mg/ngay)
trong vong 4 tuan trudc nghién ctu.
- Bénh nhan dang mang thai
- Bénh nhan do khong duoc Nito monoxit hoi tho.
2.3 Thoi gian va dia diém nghién ciu
TAt ca cac ddi tuong thoa tiéu chuan chon bénh va khong ti€u chuan
loai trir tai khoa ho hép Bénh vién Cho Ray duoc chon vao nghién ctru, tir
ngay 1 thang 1 ndm 2017 dén ngay 31 thang 12 nam 2019.
2.4 C& mau cia nghién cieu[34]
Pé so sanh bién lién tuc 1a NO ctia hai phan nhom: OSA nhe/trung binh
(nhoém A) va OSA ning (nhém B), chung t6i 4p dung cong thurc tinh ¢& mau
so sanh trung binh cta 2 phan nhém dé udc tinh ¢ mau.

C& mau cho mdi phan nhom A, B ¢6 thé duoc ude tinh bang cong thirc:

TLA = K.nB
va
1 Zi— i + Zi_p\*
ny = (1 N _) (G 1-a/2 1 B)
K Ha — Up

Trong d6: ny Va ng 1a ¢d mau cia 2 phan nhom A, B
[Ly VA pg 1an luot 1a AHI trung binh (gia dinh) ciia phan nhém A va B
o 12 do léch chuan (gia dinh: tir 15 dén 20)
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= ~% 12 1d ti 1¢ ¢& mdu giita 2 nhém A, B, cho phép thiét ké thi
B

nghiém véi 2 phan nhom bat d6i xtimg vé kich thudc

Z 1a diém s6 chuan hoa (phan phéi standard normal). (Z; _, 12=1,96;
Zi -5 =1,28)

a 13 sai 1am loai 1, gid tri mac dinh = 0,05

f 14 sai 1am loai II, gia tri ki vong 14 0,1, twong tng voi luc thong ké
(statistical power) =1-=0,9

Ta ap dung cong thic trén cho diéu kién nhu sau : s0 sanh 2 phan nhom
OSA nhe-trung binh (A) ¢ u, = 22,5 lan/gio va OSA ning (B) ¢6 ug = 35
lﬁn/gic‘r. Heé s6 k duoc gid dinh = 0,5 ; vi trong thuc té, ta d& ghi nhan duoc
bénh nhan OSA ning (phan nhom B), nhung bénh nhe thi hiém gip hon va
dya theo nghién ctru cua tac gia Nguyén Ngoc Phuong Thu (2019) khao sat
tai Bénh vién Y dugc TP Hb6 Chi Minh [6]. Gia tri o duoc gia dinh dao dong
tir 15 dén 20, twong duong v6i mirc d6 phan tan rong ctia AHI.

Két qua mo6 phong duoc trinh bay trong hinh sau:

225

—— power: 0.95

e
o
=)

@
o

.u
C&mau phan nhém 0SAndng

Téng c& mau cla ca 2 phan nhém

N
o

C& mau phan nhom OSA nhe /trung binh

o 20 21 2 23 24 25 2 31 32 33 34 35 36 37 38 39 0 5 o 20 2 %
Gia tri trung binh AHI Gid tri trung binh AHI b6 léch chuin sigma
phan nhém OSA nhe/trung binh phan nhém OSA ning

Hinh 2.1 M6 phong quy luat thay d6i ¢& mau 2 phan nhom & nhiéu gié tri
gia dinh cua cac tham s trong cong thuc.
Duya theo két qua mo phong, déng thoi can bang gitra ky vong (vé stic
manh théng ké, nguy co sai 1am loai 1) va quy thoi gian, kinh phi, ching t6i

wdc tinh ¢d mau tdi thiéu can thiét cho mdi phan nhoém nhu sau: 40 cho phan
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nhém OSA nhe-trung binh va 80 cho phian nhém OSA ning (Tong cong
N =120).

DPdi v6i muc tiéu chinh cta nghién curu la kiém dinh gia tri hé $6 tuong
quan r cua NO va do nang OSA, chung t61 4p dung cong thirc:

2
Zy_ + Z;_
n = 1-a/2 -8 | 4 3

05 x In (7 )

Véi:

n 1a ¢& mau,

r 1 gia tri tuyét d6i ctia hé sb twong quan, c6 thé dao dong tir 0 dén 1

Z 14 bach phan vi ciia phan phdi chuan héa (standard normal).

a 12 sai 1am loai I, gia tri ky vong = 0,05

B 1a sai 1am loai II, giad tr1 ki vong la 0,2, twong Ung véi luc théng ké
(statistical power) =1-p=0,8

Mau sd trong cong thirc twong tmg véi két qua ctia phép hoan chuyén arctanh
cua Fisher.

Theo su hiéu biét ctia chung t6i, c6 nhiéu nghién ctru vé twong quan
ciia NO trong hoi thé va d6 ning OSA, nhung chua c6 nghién ctru nao vé
tuong quan cua NO trong mau. Do d6 ching t61 dya trén cac udc lugng tuong
quan cua NO trong hoi thd va d6 ning OSA trong cong thtc tinh ¢& mau
twong quan [53],[60].

Két qua mo phong trén khoang gid tri r tir 0,1 dén 0,8 dugc trinh bay

trong biéu do sau :



45

Hé s6 tuong quan r

Hinh 2.2 Biéu do mo phong trén khoang gia tri r

Duya vao két qua mo phong, ¢ mau N = 120 ma ta udc tinh duoc &

ph::in trén dam bao dugc gia tri ky vong sai 1am loai I = 0,05 va luc théng ké

B = 0,8 khi kiém dinh bat c{r gi tri r ndo trong khoang tir 0,25 dén 0,8.

Bén canh d6 ching toi cAn mot nhoém kiém dinh doc 1ap bao gom 50%

OSA nang va 50% OSA nhe/trung binh, n=30. Nhém nay dung dé kiém dinh

hiéu qua cac mé hinh khi ap dung trén thyc té.

Nhu vay ching t61 chon cd mau co tri sO 16n nhat cho nghién ctru nay

la N=150.
25 Biénsb

Bang 2.1 Cac bién s6

Bénh co tim thiéu mau cuc bo

Tén bién s6 = Thang do Chi s6/dinh nghia Cach do lwong

Dinh tinh

Gi61 Nhi phan | Nam/N@ Hoi (BS cau hoi)

Nghé nghiép Nhi phan | Tri thuc/Khac Hoi (B cau hoi)
Bénh phoi tic nghén man tinh

. Hen _ _

Tién can Danh muc , Hoi (Bo cau hoi)

Tang huyét ap
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Noi cu tra

Hut thudc 14

Udng ruou

bo nang
OSA theo
tieu  chuan

cua Vién han
lam Y hoc
gidc ngu Hoa
Ky [155]

Bién dinh luong

Tubi

Can nang
(kg)

Chiéu cao
(cm)

BMI (kg/m?)
Vong c¢b (cm)
Vong bung
(cm)

Huyét ap tim
thu/ tam

Nhi phan

Thtr hang

Thur hang

Danh muc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Dai thdo duong

Noi sinh séng hién tai cua bénh
nhan

Pang hut, da bo, khong bao gio
hat

C6 thuong xuyén, thinh thoang,
khong bao gio ubng (trong 1
nim trudc thoi diém nghién
cuu)

OSA nhe: AHI tr 5-dudi 15
lan/gio

OSA trung binh: AHI tir 15 dén
dudi 30 lan/gio

OSA ning: AHI tir 30 1an/gio.

Nam duong lich, tinh vao thoi
diém bénh nhan tham gia
nghién cuou

Tinh vao thoi diém nghién ctru
Tinh vao thoi diém nghién ctru

Can nang/chiéu cao 2
Tinh vao thoi diém nghién ctru

Tinh vao thoi diém nghién ctru

Tinh vao thoi diém nghién ciru

Héi (B6 cau hoi)

Hoi (B cau hdi)

Hoi (Bo cau hoi)

Duya trén két qua
da ky ho hap
trong nghién ctru

Hoi (B cau hdi)

Cén ban

Thuéc do chiéu
cao theo can
Thudc day
Thudc day
Huyét ap ké

dong ho, do vao
buoi sang.
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truong
(mmHg)

Piém
EPWORTH
Diém EVA

Diém Pichot

FEV1 (%)
FVC (%)

FEV1/FVC
(%)

Puong huyét,
mg%

HDL-c, mg%
LDL-c, mg%

Triglyceride,
mg%

FENO  50-
100-150-350

ml/giay (ppb)
CANO (ppb)

J’awNO
(nl/phuat)
NO2 umol/L

NOs™ umol/L

NOx

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Lién tuc

Tinh vao thoi diém nghién ctru
Tinh vao thoi diém nghién ctru
Tinh vao thoi diém nghién ctru
Ty 1€ %

Ty 16 %

Ty 16 %

Tinh vao thoi diém nghién ctru

Tinh vao thoi diém nghién ctu

Tinh vao thoi diém nghién ctru
Tinh vao thoi diém nghién ctu

Tinh vao thoi diém nghién ctu

Tinh vao thoi diém nghién ctru

Tinh vao thoi diém nghién ctru

Tinh vao thoi diém nghién ctru

Tinh vao thoi diém nghién ctru

Tinh vao thoi diém nghién ctru

Hoi (Bo cau héi)

Ho1 (Bo cau hoi)
Tinh vao thoi
diém nghién ciru
Két qua chuc
nang ho hip vao
thoi diém nghién
ctru sau nghiém
phap gian phé
quan

Xét nghiém mau
cO san vao thoi
diém nghién ctru

Két qua do Nito
monoxit vao thoi
diém bat dau

nghién ctu

Két qua do
Nitrate, nitrite
mau vao thoi
diém bat dau

nghién ctru

NO2 + NOs
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AHI (1an/gid) Lién tuc Tinh vao thoi diém nghién ctu
SpO t6i . Tinh vao thoi diém nghién ciru

A0 (% Lién tuc )
thiéu (%) Két qua do da ky
SpO, trung . Tinh vao thdi diém nghién ciru | Va0 thot diém
binh (%) 1en te nghién ctru
Thoi gian " Tinh vao thoi diém nghién ctu

Lién tuc

Sp02<90%

Trong cac bién s6 trén FENO (50,100,150,350 ml/gidy), CANO va
J’awNO, NOy NOs 14 cac bién phu thudc, con lai 1a bién doc 1ap.

Céac bién s6 phuc vu cho muc ti€u 1 gém: do nang OSA, ESS, AHI,
SpO, toi thiéu, trung binh, FENO & cic mic luu luong 50-100-150-350
ml/gidy, J’awNO, CANO.

Céac bién s6 phuc vu cho muc tiéu 2 gém: do nang OSA, ESS, AHI,
SpO;, thi thiéu, trung binh, NO,", NO3", NOX.
2.6 Phwong phap tién hanh va cong cu do lwong trong nghién ciru
2.6.1 Chon d6i twgng nghién ciu:

Nhiing bénh nhan OSA va duoc chi dinh do da ky ho hap dugce tiép
nhéan chan doan va diéu tri theo quy trinh ctia bénh vién Cho Ray.

Bénh nhan tham gia nghién ctru dugc chon thuan tién, lién tiép dén
khi @t c& mau thoa tiéu chuan chon bénh va khong tiéu chuan loai trr.
2.6.2 Tham kham lam sang

Thay thudc tryc tiép hoi tién sir, bénh sir va thim kham 1am sang k¥
ludng bénh nhan. Sau d6 bénh nhan duoc giai thich rd vé cach thic tién hanh
cling nhu g1 ich va nguy co ctia viéc tham gia nghién ctru. Nhitng bénh nhan
nao hiéu va déng y ky vao bién ban dong y tham gia nghién ciru s& duogc

khao sat va 1am bénh an nhu mau thu thap s6 liéu; bénh nhan nao khong déng
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¥ van tién hanh duoc chan doan va tu van diéu trj nhu quy trinh caa Bénh
vién.
2.6.3 Xét nghiém can lam sang

Xét nghiém chan doan xéac dinh: Pa ky ho hap

Cac xét nghiém nghién ctru: do Nito monoxit trong hoi tho (NO trong
hoi thd) va Nito monoxit trong mau (NO trong mau bao gém Nitrate va
Nitrite mau).
2.6.3.1 Pa ky hé hdp 4 kénh

Dung cu thuc hién: do da ky giéc ngu duogc thuc hién béng may da ky
4 kénh cua hing CIDELEC 102P (Phép). Céc kénh cta da ky bao gom: Dién
cuc mili (canula), di€n cuc hdm tre, dai nguc bung, dién cuc vi thé, dién cuc
do dd bao hoa oxy qua da.

CIDELEC 102P do dugc 8 chi sb: luu luong khi qua miii, ap lyc hdm
trc, tiéng tho, tiéng ngdy, cudng do ngay, chi s ngay, dé bio hoa oxy qua

mach dap, ctr dong ngyuc bung, nhip mach va tu thé ngu.

Hinh 2.3 May CIDELEC
(Hinh chup may da ky hé hap CIDELEC)

K¥ thuét do: Bénh nhan duoc khuyén khong ngu trua, khéng udng cac
chat kich thich nhu ca-phé, tra, nudc ting luc, nudc cam, sd-co-la, bia va
thire ubng c6 con vao ngay nhap vién. Bénh nhan thay quan 4o thoai mai,

duoc dan cac di¢n cuc do da ky vao ltc 20:30 va thdo dién cuc luc 6:00 ngay
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hém sau. Tin hiéu cia may da ky s& duoc thu vao may tinh dé sang hdm sau
bac si c6 thé doc két qua.

K¥ thuat doc két qua da ky ho hap: Sau khi do da ky qua dém, két qua
dugc luu lai trén may tinh va ma hoa cac bién cd bang phin mém cua
CIDELEC do R&D phat trién. Két qua dugc doc lai bdi nghién ctru vién dua
trén tiéu chudn ctia cia American Academy of Sleep Medicine (AASM: Vién
Han lam y hoc gidc ngit Hoa Ky) phién ban 2012.
2.6.3.2 Do NO trong hoi tho

Bénh nhan dugc do NO trong hoi thd vao budi sang. Bénh nhan duoc do
bang may Hypair FENO* ctia Medisoft (Hoa Ky) trén co s& phan tich dién
héa hoc. Cac cam bién dién hoa da duoc dua vao st dung dé do né)ng do NO
trong hoi thd ra va cac cam bién nay chuyén d6i nong d6 khi thanh cac tin
hiéu dién. Bat ky mot chat khi ndo ciing c6 thé bi oxy hoa qua qua trinh dién
hoa va c6 thé phat hién duoc qua cic cam bién dién hoa. Co ché do ludong
trong phuong phap nay 1a k¥ thuat amperometric (do dong dién) qua mot hé
théng dém c6 kha nang luu giit lai mau khi & phan cudi hoi tho ra. Sau do,
mau khi ndy dugc chuyén qua bd phin cam bién dé phan tich. Tai bd phan
phan tich, mau khi can phan tich dugc trai qua mét phan ing hda hoc véi su
hién dién ctia cam bién xuc tac chit dong va su thay doi vat 1y trong dong
dién co thé do luong dugce. Tin hi¢u cam bién dau ra co do nhay rit cao va
ty 1& v4i ap suét riéng phan ctia NO nén ciing ty 1& vdi nong do cua NO trong
mau thtr. Nhiéu thiét bi st dung cam bién dién hoa co trén thi truong nhu
NIOX MINO va NIOX VERO (Aerocrine), NObreath (Bedfont
Scientific Ltd, Maidstone, UK), va Hypair (Medisoft, Dinant, Hoa Ky)[90].
May ciia hing Medisoft 1a thiét bi twong ddi nang hon vdi trong lwong gan
10 kg nén c6 tinh chat ban di dong. Thiét bi nay co thé do lap lai nhiéu lan
ndng d6 khi NO trong hoi thd ra, bang phuong phap “off —line” tir tai chira
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mau khi 13y tir bénh nhan. Thiét bi ndy c6 phan mém gitp dinh chuan online.

Gidi han do tir 0 d&én 600 ppb va co thé do lién tuc dén 24 thang hay lau hon.

Filter
Disposable patient filter that must be
ged before each
session and patient

@ NO scrubber

§  Power supply unit

Top light

Display

. ' Pién héa
Huynh quang NIOX MINO sensor

Cher ciesuvenenmal

Laser

Hinh 2.4 Céac k¥ thuat do FENO
“Nguon Maniscalco” [90]

Pha I+l Pha lll Pha binh nguyén FENO
/23 giay hay 150 le /
] NAY
A |

T <10% hay 1 ppb

3 gidy

Hinh 2.5 Nghiém phap do FENO va quy chuan ctia ATS/ERS
(Hinh minh hoa k¥ thuat do theo huéng dan ATS cua tac gid)
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Biéu dd trén mo ta dic tinh cta tin hiéu FENO ghi nhan duoc trong
nghiém phap do FENO: khi bénh nhén bt du tho ra, s& c6 1 dinh gia ting
d6t bién caa FENO (pha I), ¢6 ngudn gdc tir NO ¢ dudng ho hap trén, sau do
FENO giam dan va 6n dinh (Pha II) khi bénh nhan duoc yéu cau gitr luu
luong thé ra ¢b dinh, thi du 50 ml/s. Ta chi bit dau 1y két qua trong pha
binh nguyén, co thé kéo dai tir 10 gidy, tury theo luu luong va dung tich séng
cho phép. Trong pha ndy, ndong do FENO chi duoc phép dao dong trong
ngudng 10% hay +/-1 ppb. Gia tri FENO trung binh trong 3-6 gidy nay s&
dugc ghi nhan nhu két qua chinh thie (Huéng dan do FENO cua ATS[45]).

Quy trinh duoc thyc hién nhu sau: (1) bénh nhan ndi véi may bang
6ng ndi qua miéng; (2) Khong khi tir duong hd hap bao gdm miéng, khi phé
quan va phé nang duogc do lién tuc bang cam bién dién hoa; (3) trong qua
trinh phan tich, bénh nhéan tho ra lién tuc 10 gidy va khi NO dudng ho hap
dugc phén tich thong qua cac dung tich tbc d6 dong khac nhau: 50-100-150-
350mL. Ky thuat do dugc thuc hién theo khuyén c4o clia nha san xuit va
American Thoracic Society (ATS - Héi long ngwe Hoa Ky).

Chuan bi bénh nhan: Giai thich cho bénh nhan do NO trong hoi tho
khong doi hoi gang strc nhung can ¢ su phdi hop cua bénh nhan. Phuong
phap nay khong can bénh nhan phai thoi nhanh, manh gang strc, ma can bénh
nhan th6i manh vira phai va duy tri it nhét 6 gidy.

Bénh nhan nén tranh: An qua no trong vong 2 gid, udng rugu trong
vong 1 gid, udng ca-phé trong vong 8 gid, hit thude trong vong 1 gid trude
khi do.

Thoi diém do: vao 9:00 -11:00 sang
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50ml/s 100ml/s 150 ml/s 350 ml/s

FENO (ppb) 18,881 13,899 9,319 7,856
lwulugngthd 52,148 103,95 150,43 365,03
Cam bién NO ra (mi/s)
SinlugngNO 59,076 86,688 84,111 172,061
Tui ldy mau (nl/min)
L e soms | 00w ]

Van diéu chinh (D = %
Luu lugng

VNO Exhale

EV (NOEx)

San lugng NO (VNO, nl/phat)

100 150 200 250 300 350 400

Lu Iwrong ki thes ra (mi/gidy)
Hinh 2.6 So d6 thiét bj do FENO va nghiém phap do FENO da luu lugng.
(Hinh minh hoa ky thudt do phong theo huwéng din ciia Medisoft ) [91]

[A] Cau tao may do HypAir FENO (Medisoft, Bi). Bénh nhan thd bang
miéng & mdt luu luong cb dinh 50,100,150 va 350 ml/gidy. Mau khi duogc
trit trong mot thi chira va phén tich bang cam bién dién héa hoc.

[B] Pha binh nguyén cua tin hiéu FENO trong nghiém phép do NO da
lwu lugng, & 4 muc luu lugng khac nhau, két qua FENO dugc tom tat trong
bang.

[C] Ap dung m6 hinh khi dong hoc 2 ngin cua SC Georges va Tsoukias
(1998) trén dit liéu tir nghiém phép (B), cho phép udc tinh hai thong sd 1a
san lugng NO phé quan (J’awNO) va ndng d6 NO phé nang (CANO).
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Ngan thir 1: Phé nang

[l'awNO]
[VE]

v v v

CANO 4 CawNO FENO

[ ] / +‘[ aw ‘] — O 5 [FENO]
/ Dau ra (Miéng)

Ngin thir 2: Duong dan khi

Diém bit d3u

Hinh 2.7 M6 phéng nguyén 1y cia mo hinh hai ngén (hinh minh hoa cua tac gia)
Mo hinh hai ngan [136] 1a mdt mé hinh toan hoc két hop gitra:
(a) Céu tric giai phau gian lugc cta hé ho hap bao gdm 1 ngin phé nang
hinh cau - twong Gmg v&i mac 17-23 cua ciy phé quan theo Weibel, va
ngan thir 2 13 duong ong hinh tru c6 thanh 14 biéu mé khong co dan va
déng truc, dai dién cho duong dan khi (khi quan, phé quan va 17 thé hé
tiéu phé quan dau tién) c6 thanh 13 16p biéu mo. Trong dudng dng nay,
NO duoc tong hop tir 10p té bao biéu mo, tdc dd san xuit dugc gia dinh

1a khong doi va dong nhat;

va (b) Quy luat khi dong hoc va tuong tac gittra NO noi sinh va dong khi
tho ra; theo do: San luong NO trong hoi thd ra (FENO) tai bét cir thoi
diém nao duoc xac dinh boi 3 yéu to: (1) ndong d6 NO ban dau tir phé
nang (CANO), 1a mot hang sd va tham gia vao luong NO thé ra bang co
ché khuéch tan d6i luu; (2) Luu lugng biéu kién t6i da cia NO tir trang

thai ndi bao sang thé khi (J’awNO), va (3) Luu luong khi thd ra (VE).

Tac gia Georges va Tsoukias ap dung luu lugng lay mau trong khoang
50-200 ml/gidy, cho phép don gidn héa phuong trinh toan hoc cua moé
hinh thanh dang tuyén tinh nhu sau:
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VNO = CANO * VE + J’awNO

Trong nghiém phap do NO da luu lugng, v6i téi thiéu 3 1an 1y méu &
cac mirc VE khac nhau cao hon 50 ml/s, ta ¢6 thé dung duoc phuong trinh
héi quy tuyén tinh theo mé hinh trén, tir 46 xac dinh 2 tham s6 CANO va
JawNO.
2.6.3.3 Xét nghiém NO trong mau (NOy)

Xeét nghiém dugce thyc hi¢n vao budi sang, khi do1, 2ml mau duogc
quay ly tim, tach huyét tuong, dé ti dong va giri mau trong ngay 1én trudng
Cao dang Y té Lam Pong. Mau dugc bao quan trong thing gitt nhiét sau d6
dugc phan tich bang miy do NOx (Arrowstraight ™ Nitric Oxide
measurement system cua hang Lazar Research laboratories, Inc, Hoa ky)
tai Phong xét nghiém Y sinh cua truong Cao dang Y té Lam Pong. Phuong
phap do cta may la dua trén co ché dién phan thong qua cac vi dién cuc dé
dinh luong céc ion cua NOx, giip xac dinh duogc néng dd NOy & mirc rat
thap (umol/L)

Quy trinh dugc thyc hién nhu sau: (1) mau bénh phém duoc léy vao
budi sang, khi d6i dung trong dng nghiém chtra heparin dé chéng dong, sau
d6 dugc quay ly tim, tich huyét twong. Huyét trong duogc luu trit trong 6ng
nghiém chtra heparin khac va dugc bao quan dong lanh chuyén 1én phong
xét nghiém Y sinh ciia truong cao dang y té Lam Dong (quyét dinh thanh lap
s6 295/QD-CDYT ngay 05/09/2014). (2) Huyét twong quay ly tdm lan hai
va loc qua bd siéu loc trong lugng 10000 molecular. (3) Huyét tuong da loc
duoc dua vao lo chira cia may, sau do hai di¢n cuc NO,", NO;3™ s€ phan tich

két qua trong 1-2 phut.
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Hinh 2.8 May do NOx
(Hinh chup tur may do NO trong mdu cua nghién cuu)
2.6.4 M@t so dinh nghia
Bién ¢6 ho hap:

Cac bién c6 ho hap trong khi nga duge doc theo tiéu chuan cia cua
Vién Y khoa vé gidc ngu cia My (American Association of Sleep Medicine,
AASM) phién ban 2007.

Ngung thd: Panh gia 1 bién cd ho hap 1a ngung thd khi thoa céc tiéu
chuan sau: (1) c6 su giam cta luu lwong dong khi qua mii > 90% so véi cac
nhip thd co ban, (2) Thoi gian ciia bién ¢6 > 10 gidy, (3) > 90% thoi gian ciia
bién cd thoa tiéu chuan.

Ngung tho tic nghén: thoa tiéu chuan chan doan ngung thd va c6 kém
theo su tiép tuc ho hap hay gang sitc ho hap khi ngung tho.

Giam thd: Panh gia 1 bién cb ho hip 1a giam thd khi thoa cac tiéu
chuan sau : (1) c6 su giam > 30% bién d6 dong khi qua mili va (2) Thoi gian
ctia bién c6 > 10 gidy, (3)giam > 3% d6 bao hoa oxy mau.

Tiéu chuin chan doan OSA: Phu hop theo tiéu chuin ctua Phdn logi
quoc té vé Roi loan gidc ngii -phién ban 3 (International Classification of
Sleep Disorders — third edition, ICSD-3)[70].

A. Hi¢n dién 1 trong cac triéu chung sau:
- Bénh nhan than phién budn nga ngay
- Bénh nhan thirc ddy ban dém vdi cam giac ngdp thd ma khong c6 bénh

khéc giai thich dugc
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- Nguoi nga cing giuong than phién bénh nhan ngay thuong xuyén va
co lac ngung thé.
B. AHI > 5 [an/gi®
C. AHI > 15 lan/gi®
OSA dwgc chan do4n khi théa A+ B hoic chi théa C
Phan loai d§ nang cua OSA:
Do nang theo AASM: AHI< 5 1an/gio: binh thudng; 5- <15 1an/gio: OSA
nhe; 15-<30 lan/gio: OSA trung binh; > 30 1an/gio: OSA ning [78]
P ning theo 1am sang [73]: Budn ngu ngay ning : diém Epworth >10
diém, budn ngu ngay khong ning : diém Epworth < 10 diém.
Dai thao dwong:
Bénh nhan ¢ bénh déi thao duong khi da dugc chan doan 1a dai thao
duong hoic dang phai str dung thude ha dudng huyét.
Roi loan chuyén héa mé: Bénh nhan dugc chan doan ri loan chuyén hoa
m& hoic dang dung thudc diéu tri rdi loan chuyén hoa ma.
Hut thudc 14: Bénh nhan duge xem 1a hit thude 14 khi:
- Pang hat thudc 14: ngimg hut thude 14 < 6 thang
- Tirng hat thudce 13: ngirng hat thubce 13 > 6 thang
- S6 goi nam (pack-year) = S6 goi thudc/ngay x s nam hut
Udng ruou:
- Khong bao gid udng
- Thudng xuyén udng: 5-7 ngay/tuan
- Thinh thoang udng: < 5 ngay/tuan
2.7 Quy trinh thu thap s liéu va nghién ciéu
- Budc 1: Bénh nhan thoa tiéu chuan nhan bénh va khong tiéu chuan
loai trir, dong ¥ tham gia nghién ctru, duoc giai thich va ky gidy dong

thuan.
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- Budc 2: Thu thap s6 liéu nhan tric hoc, dic diém 1am sang, cac cau
hoi khao sat (tu danh gia) theo bang thu thap s liéu (phu luc 1)

- Budc 3: Bénh nhan duoc hen khao sat giéc ngu vao budi tbi sau khi
da duogc dugc dan do quy trinh chan doan. Thyc hién da ky ho hép 4 kénh:
Bénh nhan duoc khao sat gidc ngi tai phong tham do gidc ngi thudc khoa
H6 hap — Bénh vién Cho Ray. Tét ca thong s6 duoc khao sat dugc luu trir
trong 6 cimg may tinh.

- Budc 4: Bénh nhan dugc lam xét nghiém mau: NO;", NO3z™ vao 6:00
sang hom sau va NO trong hoi th tir 9-11:00 sang cung ngay.

- Nghién ctru vién doc két qua va tu van cac phuong phap diéu tri sau
khi doc két qua da ky.

Tém tat quy trinh nghién ctru

Bénh nhan do da ky ho
hap tai BV Cho Ray

:
,,,,,,,,,,,,,,,,,,, RSt ——

1
RS \ A .
{ Dongy tham gia nghién !
: clru Muc tiéu 1
,,,,,,,,,,,,,,,,,,,, ——
! Do NO trong hai tho:
H FENO 50,100,150,350
S Y R -—» ml/gidy
i Théa tiéu chuan chan CANO

! tiéu chuan loai trir

Diém ESS
AHI
Sp0, khi ngd

r
]
| doan va khong vi pham | i JawNO
] I
I
]
I
]
I

! Chi s6 nhan tric: tudi, BMI,
! vong cd, vong bung, huyét !

P, ar .. : Xét nghiém NO trong

i Biém mét moi Pichot :— ————— ] méau:

| Diém EVA : | NO.-

{ HDL-, LDL-c, Triglyceride | E NO§’ X

' mau, FEV1, FVC, FEV1/FVC : """ " Muc tiéu 2

So dd 2.1 So d6 tém tat quy trinh nghién ciru
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2.8 Phan tich dir liéu
2.8.1 K& hoach phan tich dit liéu

P3u vao: 16 théng s6
(6 lién quan dén NO)

£ Déning cla
W‘._ ;  hdichirng

OSA

FENO 50-350 ml
il ESS, EVA, PICHOT

rawNO 5 [ian ha &nh nha
i‘:NO M&i lién hé AHI, Sp02, 123 bénh nhan
n Phan nhém dd nang
ot N , OSA nhe: n =40
\ // OSA n3ng: n=83
'/ Tap di¥ liéu
o M8 t3 va thim db dk liéu ‘ xay dung mé hinh
1 N
e ‘ T v
o So sanh gitta 2 phan nhém : . e Kiém dinh déc lap
dé nang | u |
! Logistic | H m 30 bénh nhan
o " ) . @ X .i OSA nhe: n=15
Phén tich tuong quan M6 hinh logistic =TT 0SA ning: n=15
da bién So dd chan doan
hinh cay

Pau ra: xac suat
méc OSA ning

, Hinh 2.9 Tom tat ké hoach phan tich dit ligu
K¢é hoach phan tich dir liéu gom 2 phan, tuong ing v6i 2 muc tiéu

trong nghién ctru va ing dung thwe tién cua két qua:
Phdn thir nhét (muc tiéu nghién civu 1 va 2): khao st tuong quan gitta cac
thong s6 NO trong hoi thd va trong mau véi d6 nang OSA. Phan nay gdm co
3 budc:
Buwée 1: M6 ta dic diém cua dan sb nghién ctlru: cac bién sb dinh tinh duoc
trinh bay dudi dang tan sudt va ty 1€ %; cac bién lién tuc dugc mo ta béng
trung binh + d¢ lIéch chuan néu phan bd chuén, hodc trung vi cung bach phan
vi thtr 5 va 95 (95% KTC).

Pic tinh phan bd cua cac bién dinh luong quan trong, cling nhu khac
biét vé phan b giita 2 phan nhém do ning OSA dugc md ta bang biéu do

mat d6 xac suét (Kernel density plot).
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Buwée 2: So sanh trung binh cta cic bién dinh luong gitta cac nhom OSA
nhe¢/trung binh va OSA nang béng kiém dinh T néu thoa phan bd chuén, hodc
giai phap phi tham s Mann-Whitney U néu khong phan bd chuan; so sanh
cac bién dinh tinh bang kiém dinh 2

Buwiéc 3: Khao sat mdi twong quan gitra nhimg thong s6 vé NO trong hoi tho,
va méau voi do nang cua OSA bang hé sé twong quan rho cta Spearman.
Panh gia méi twong quan nay doc 1ap bang hoi quy da bién.

Phdn thir 2 (ikng dung thuc tién ciia nghién civu) tng dung 1am sang
ctia cac mdi trong quan da phan tich ¢ cac budc trén.

Muc tiéu dit ra 1a xay dung va kiém dinh mot quy lut cho phép phat
hién/sang loc nhimg truong hop c6 nguy co cao mic hoi ching OSA ning,
dua vao gia tri cua 16 thong s6 ¢6 thé thu thap mot cach don gian trén lam
sang: gom 4 chi s nhan trac (tudi, BMI, chu vi vong co, vong bung), diém
s6 bang cau hoi Epworth, huyét ap tAm thu/tdm truong, 3 thong s6 ho hap ky
(FEV1, FVC, FEV1/FVC) va nhom 6 chi s6 lién quan dén NO trong khi thd

ra. Do d6, chung toi sé& sir dung thuat toan thong ké mé hinh cay quyét dinh.
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B
e . 2. oo
I Mo hinh cay quyet dinh o .
TP Z ) Y 0%
(luu do chan doan) o IR O
W SB““Q
Théng s6 X1
Théap hon Cao hon
or
(}“\;“%t\
A
ThéngséX2
Cao hon
Thap hon

) Théng s6 X3 @
Thap hon

Cao hon Y
. t\“‘b&q
Cay quyét dinh ) &8°
Bénh nhan bj Dworng tinh “bxqo

OSA nang hay nhe ?

Hinh 2.10 Nguyén 1y hoat dong cta thuat toan ciy quyét dinh

Chting t61 s€ 14n luot thir 2 md hinh dua trén 2 bd dit liéu dau vao khac
nhau :

+ M0 hinh A: Khong str dung dén xét nghiém NO.
+ M@ hinh B: C6 sir dung thong sb NO.

M®bi mé hinh s& duoc dung trén cing tap dit liéu gdm 123 bénh nhén.
Nhitng quy luat chan doan hinh cay nay s€ duoc kiém dinh mot cach doc lap
trén tap dir liéu 30 bénh nhan (ti 1¢ am/duong tinh 1a 50%).

Hi¢u qua ctia mo hinh s€ dugc danh gia dua trén nhiing ti€u chi sau:
Dé nhay va @6 diic hiéu : Do nhay hay ti 1¢ duong tinh that, 14 ti 1é chan doan
dung trén tong sé truong hop mic OSA ning. Do dic hiéu hay ti 16 4m tinh
that 1a ti 1€ loai trur chinh xac trén téng s6 bénh nhan khong bi OSA nédng.
Ti I¢ dw bdo chinh xdc danh gia d6 chinh xac tong quat cia mo hinh, duoc

udce tinh = (ti 1€ duong that + ti 1€ am that)/2
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Positive predictive value (PPV): gia tri tién doan duong = TP/(TP + FP) do
luong kha nang phat hién cac truong hgp OSA nang cua quy luat.
Negative predictive value (NPV) do luong kha nang loai trir chinh xac cua
quy luat: NPV = TN/(TN+FN)
Ti 56 kha di (Likelihood ratios): LR+ duoc xac dinh bﬁng do nhay (cua test
chan doan) chia cho (1-d6 dac hiéu). LR- duoc tinh b::ing (1-d6 nhay) chia
cho dg dac hi¢u. LR do luong murc 1ién hé gitra quy luat chan doan vabénh
Iy OSA nang. Khi LR+ cang cao (>1) cho thay két qua xét nghiém duong
tinh c6 mbi lién quan chit ché véi nguy co hién dién cta hodi chimng OSA
nang.
Dién tich dwong cong ROC duogc thyc hién trén thang do xac suét du bao
ctia 2 quy luat A, B (mé hinh cay c6 kha niang cho két qua 1a xac suit mic
OSA ning, v6i ngudng cat cho chan doan duong tinh 1a >0,5).
2.8.2 CONng cu va phwong phap suy luan

S6 lidu duoc nhap, ma hoa va lam sach béng phén mém Microsoft
Excel 2010.

Phan tich va xur 1y s6 liéu thong ké duoc thyuc hién bang ngdn ngir lap
trinh thong ké R.

Suy luan thong ké dya vao phii nhan gia thuyét vo hiéu, voi ngudng ¥
nghia théng ké p < 0,05.
2.9 Vian déy dic

Pé tai duoc thong qua hoi déng y dirc Trudng Pai hoc Y duge TP Ho
Chi Minh sé 192/PHYD-HDP, ngay 26/06/2016

Nghién ctru khong xam l4n, bénh nhan dugc giai thich vé muc tiéu,
thiét ké nghién ctru, quy trinh, loi ich va nguy co khi tham gia nghién ctru dé
bénh nhan ty nguyén tham gia. Bénh nhan c6 quyén tir chdi tham gia va

khong bi phan biét di xtr trong qua trinh chan doan va diéu trji. Nghién ctu
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khong can thiép vao quyét dinh lwa chon phuong phéap diéu tri cia bénh nhan.
Nhitng bénh nhan khong tham gia nghién ctru hodc rat ra khoi nghién ctru
van dugc theo doi va diéu tri theo quy trinh bénh vién.

S liéu trong nghién ctru phuc vu cho nghién ctru khoa hoc, khong vi
muc dich khac. Danh tinh bénh nhan va tu liéu ca nhan ctia bénh nhan déu
dugc bao mat, khong duoc ai ¢6 thé truy cdp trir nghién ctru vién.

Trong nghién ctru, bénh nhén chi tra chi phi cho qua trinh chan doan
thuong quy. Bénh nhan khong phai tra chi phi cho xét nghiém do NO trong
hoi the va NO trong mau. Nguoc lai bénh nhén ciing khéng dugc nhan bat
ky khoan nao nhu tién khuyén khich. Bénh nhan dugc thim kham va tu van

mién phi trong sudt qua trinh tham gia nghién ctu.
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CHUONG 3 KET QUA

Bénh nhan
do da ky ho hap
n=164

X ‘ Loai trir
n=11

Dan sé nghién clru Nhém kiém dinh

n=123 déc |§p
n=30
Phan nhém Phan nhom
OSA nhe/trung binh OSA nang
n=40 n=83

Hinh 3.1 Luu d6 nghién ctru

3.1 Pic diém cia dan sé nghién cieu
3.1.1 Pic diém nhan tric hoc va 1am sang

Trong giai doan tir thang 1 ndm 2017 dén thang 12 ndm 2019, 123 bénh
nhan vé&i chan doan xac dinh OSA duoc thu dung vao nghién ctru. Theo phan
d6 ning cia AASM, hau hét bénh nhan c6 OSA ning (67,47%) trong khi d6
OSA nhe va trung binh 1an luot 14 13,8% va 18,7%.

Theo ké hoach phan tich da trinh bay ¢ trén, mau khao sat duoc chia
thanh 2 phan nhém, tuong Ung v41 cdc bénh nhan OSA nang (n = 83) va
OSA nhe hoic trung binh (n = 40). Pic diém 1am sang ctia méi phan nhém

dugc miéu ta trong bang 3.1
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Bang 3.1 Pic diém dich t&, nhan trac hoc, 14m sang cta 2 phan nhom do

nang OSA
Pic diém OSA nhe/trung = OSA niing (n=83) p
binh (n=40)
Gidi, nit/nam 15/25 15/68 0,566®
Tudi, ndm 56,5 (34-80) 52 (30-76) 0,009W
Ngheé nghigp: tri thire 12 (24,5) 37 (75,5) 0,122
Song tai TPHCM 9 (23,1) 30 (76,9) 0,128@
Pang hiit thudc 14 5(7,2) 17 (14.84 %) 0,132
Thuwong xuyén udng bia 0 (0%) 4 (100%) 0,158
ruou
BMI, kg/m? 25,2 (20,0-34,9) = 28,7 (23,3-39,4) <0,001¢
)
Chu vi vong co, cm 39 (34-44,1) 41 (36,0 -47,5) | <0,001¢
)
Chu vi vong bung, cm 96 (78-120,1) 104 (91,0 - 125,3) = <0,001¢
)
Huyét ap tAm thu, mmHg 120 (100-150,5) 130 (110 — 150) | 0,204®
Huyét ap tam trwong, 80 (69-90) 80 (60 — 100) 0,100
mmHg

Chu thich : Bién dinh lwong dweoc mé ta bang trung vi (KTC 95%),
bién dinh tinh dwoc mé ta bc%ng tan sudt va ti 1¢ (%). Gia tri p dwa vao (1)
Kiém dinh phi tham s6 Mann Whitney U; (2) kiém dinh }.

Nhin chung, bénh nhan trong phan nhém OSA nhe/trung binh 16n tudi
hon bénh nhan nhém OSA ndng; BMI , chu vi vong ¢ va chu vi vong bung
cao hon & nhom OSA ning so v6i nhom OSA nhe/trung binh. Ti 1 phan bd
gidi tinh & hai nhom tuong dwong nhau, va nam gi6i chiém da s6. Khong co
su khac biét y nghia vé hoan canh, thoi quen séng nhu hut thube 14, udng

rugu, nghé nghi¢p va noi cu ngu gitra hai phan nhém do nang.
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Béang 3.2 Pac diém can lam sang va bénh dong mac cua 2 phan nhom do

nang OSA

Pic diém OSA nhe¢/trung OSA nang p
binh (n=40) (n=83)

Xét nghiém thwong quy

Puong huyét d6i, mg% 94,5 (72,7-203,0) = 97,5 (76,0-182,0) = 0,204®

HDL-c, mg% 42,5 (28,0-64,6) 41,0 (28,1-67,8) | 0,439

LDL-c, mg% 143,3 (82,0-214,2) 110,3 (53,2- <0,001¢
181,8) )

Triglyceride, mg% 145,5 (69,7-410,3) 178,5 (89,2- 0,013
547,7)

FEV1, % du doan 78,5 (36,7-106) 78,0 (46,2 -98,8) = 0,769

FEV1/FVC, % 81(52,3-91,2) 82,0 (57,3-93,9) @ 0,107®

FVC, % du doan 81 (42,7-109) 80,0 (50,0 — 0,923
101,9)

Bénh dong miic

Tiing huyét ap 20 (19,5) 40 (40,5) 0,050®

Dii thao duong 7(6,5) 13 (13,5) 0,050

Bénh co tim thiéu mau cuc 6 (6,8) 15 (14,2) 0,053@

b0

COPD 7 (30,4) 16 (15,5) 0,050®

Roi loan chuyén héa mé 8 (11,3) 27 (23,6) 0,233@

Chui thich: Bién dinh lwong dwoc mé ta bcing trung vi (KTC 95%), bién dinh
tinh dwrgc mé ta bang tan sudt va ti 1é (%), Gid tri p dwa vao (1) Kiém dinh phi
tham s6 Mann Whitney U; (2) kiém dinh 3
C6 sy khac biét co ¥ nghia giita 2 phan nhém do ning vé nhitng dic
diém hinh thai hoc nhu BMI, chu vi vong cd, vong bung (¢ bang 3.1) va cac
thong s6 chuyén hoéa lipid nhu LDL-c va Triglyceride. Nhém OSA nhe/trung
binh c6 LDL-c cao hon nhém OSA ning va c6 Triglyceride thdp hon nhém
OSA ning c6 ¥ nghia thong ké. Tuy nhién khong c6 su khac biét cia duong
huyét d6i, HDL-c va huyét ap.
Trong s6 cac bénh dong mac - bao gdm bénh tim mach va ho hap man
tinh (COPD), khong bénh nao c6 lién hé mot cach ¥ nghia véi yéu td d6 ning
OSA (dua theo két qua ctia kiém dinh y?). Mic du ti 16 ting huyét p va dai



thao duong type 2 ¢ vé cao hon & nhdém OSA nédng, nhung khong c6 y nghia

théng ké.

Chung t6i ciing khong tim thdy sy khac biét vé ti 16 mic bénh COPD

giita hai phan nhém. OSA ning khong tac dong dén két qua cua xét nghiém

hé hap ky.

3.1.2 M0 ta true quan dic tinh phan phéi cia nhirng bién sé quan trong

trong nghién ciu

Bang 3.3 Pic diém phan phdi cua cac bién dinh lugng chinh trong nghién

ctru

Bién s

Tudi , ndm

BMI, kg/m?

Chu vi vong cd, cm

Chu vi vong bung, cm

ESS, di¢ém

FEV1, % du doan
FEV1/FVC, %

FVC, % du doan

AHI, lan/gio

SpO; trung binh trong dém, %
SpO:; tbi thiéu trong dém, %
Thoi gian Sp02<90%, phat
FENO 50, ppb

FENO 100, ppb

FENO 150, ppb

FENO 350, ppb

CANO, ppb

J’awNO, nl/phut,

Nitrate (NO3.), umol/L
Nitrite (NO2"), umol/L
NOX, umol/L

Dan s6 nghién ctru (n=123)

53,52 (30,1 — 79)
27,6 (21,7 - 38,6)
40 (35 - 47)
102 (84 — 121,5)
9(2-17,9)

78 (73,23 — 100,9)
82 (55,1 - 93,9)
80 (50,0 — 102,0)
47 (7,2 - 88,9)
92 (77 - 95)

69 (51 - 86)

11 (0,0 - 89,7)
13,2 (5,9 — 25,8)
12,24 (5,1 — 24,98)
10,6 (4,5 — 20,6)
7,67 (32— 14,1)
5,63 (1,2 — 13,5)
32,7 (2,1 - 84,9)
15,64 (12,8 — 19,6)
16,86 (13,8 — 21,2)
32.5 (26,5- 40,8)

Ghi chii: tdt cd bién sé dinh lwong dwoc trinh bay dwdi dang trung vi (95%

KTC).

Nhin chung dan s6 trong nghién ctru ¢c6 BMI, chu vi vong ¢6 va chu vi

vong bung 16n ciia ngudi béo phi. Két qua ho hap ky trong gidi han binh
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thuong. Bénh nhan OSA trong nghién ctru c¢6 chi sé ngung giam the (AHI)
cao va c6 giam do bao hoa oxy mau (SpOz) khi ngu. Gid tri cia FENOS50 do
& luu lugng tiéu chuan (50 ml/s) va ndng do NOx trong mau nam trong gidi
han binh thuong.

Pic tinh phan phi ciia cac bién s chinh 1a ddc diém cia bénh nhan
trong nghién ctru va su khac biét cua ching theo 2 phan nhom d6 nang duoc
md ta tryc quan trong hinh 3.2

AHI ¢6 phan phdi chuan ¢ hai phan nhoém, va du c¢6 d6 phan tan rong &
nhom OSA ning nhung sy twong phan giita 2 phan nhom rét 1 nét.

Céc bién s6 nhan trac nhu BMI, chu vi vong bung/vong co ciing c6 phan
phéi chuan véi sy khac biét kha rd gilta 2 phan nhoém, v6i khuynh hudng
trung tdm cao hon (tién vé phia bén phai thang do) & nhom OSA ning.

Hai bién ndng do nitrite va nitrate trong mau c6 phan bd chuén, twong
phan rd nét gitra 2 phan nhom : nhom OSA nang c6 trung vi 16n hon so véi
nhoém OSA nhe/trung binh.

Nhiing bién s6 1a két qua cua da ky ho hap (AHI, SpO-), ciia ho hap ky
(FEV1/FVC) va dic biét nhitng thong sé vé NO trong hoi thd bao gém
FENO ¢ cac muc luu lugng 50,100,150,350 ml, J’awNO, CANO c¢6 phan
phéi khong chuan, 1éch phai va phén tan rong. Riéng FENO 350, ’awNO va
CANO c6 su khéac biét kha rd nét & hai phan nhém, goi y mdi lién hé tiém
nang gitra cac bién s6 nay vdi OSA ning. Cac bién s6 vé AHI, SpO, cho thay
hinh anh khac biét 16 rét gitta hai phan nhom, trong khi ti s6 FEV1/FVC
khong cho thay su khac biét giita 2 phan nhom.
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Dac tinh phan phdi clua 17 bién

OSA nhe - trung binh
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Hinh 3.2 Pic tinh phan phdi cua cac bién quan trong nhit trong nghién ctru

va khéc biét gitra 2 phan nhém d6 nang OSA

Chii thich: Moi 6 trinh bay mét biéu dé mdt dé phan phoi 1 chiéu (Kernel

density plot), trong d6 truc hoanh biéu thi thang do ciia bién sé dwoc khdo

sat, truc tung biéu thi gid tri cua ham mdt do xac sudt (PDF) dwa trén dir

liéu thie nghiém. Mau sdc cho phép so sanh 2 phdn nhém: OSA nhe/trung

binh (mau xanh lam); OSA ning (mdau hong).
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3.1.3 So sanh dic diém giac ngi giira 2 phan nhém dd ning OSA

Trong nghién ctru nay, chiing toi da két hop ca phuong phap danh gia cha
quan qua cac bd cau hoi tu danh gia va khach quan bang da ky ho hap. Két
qua cu thé dugc mo ta & bang 3.4.

Bang 3.4 Diém sb chat luong gidc nga va thong sb da ky ho hip & 2 phan

nhom dg nang OSA
Dac diém OSA nhe¢/trung binh OSA nang (n=83) p
(n=40)

Epworth, diém 7,5 (1-16,1) 10,0 (3,0-17,9) | 0,028®
EVA, diém 5 (0-10) 5 (1,1-10) 0,178®W
Pichot, diém 16 (1-24) 13 (1,1-28,9) 0,657
AHI, lan/gio 18 (5-26,1) 62,0 (33,1 -91,0)  <0,001®
SpO: trung binh 94,0 (92,0- 96,0) 91,0 (77,0- 94,0)  <0,001®
trong dém, %

SpO; tbi thiéu 77 (53,9-89) 63,0 (51,0-82,9) | <0,001®

trong dém, %

Chii thich: Tt ca cdc bién sé dwoc mé ta bang trung vi (KTC 95%), (1) gid
tri p dwa vao kiém dinh phi tham s6 Mann Whitney U

Phuong phép tiép can chu quan (thong qua nhiéu bd cau héi nhu
Epworth, EVA va Pichot) khong cho thiy su khac biét c6 y nghia gitta hai
phan nhom, ngoai trir thang diém Epworth. Tuy két qua ctia diém budn ngi
ngay Epworth cua phan nhém OSA nédng cao hon nhom OSA nhe/trung binh

c6 ¥ nghia nhung van thap hon muc budn ngii ngay qua mirc (bénh 1y).

Nguoc lai két qua tham do khach quan bang da ky ho hap cho thay su
gia ting c¢6 ¥ nghia thong ké vé tan suit con ngung/giam thd (AHI) va muc
d6 mat bao hoa oxy mau ngoai bién (SpO; trung binh va téi thiéu) & phan

nhoém OSA nang so vdi nhitng bénh nhan OSA nhe/trung binh.
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3.2 Mbi twong quan giira cac thong sé6 NO trong hoi thé va dd ning
OSA
Tiép theo, chung toi s& khao sat mdi lién hé giita 6 thong sd NO trong
hoi thd cting 3 thong s6 NO trong mau va do ning cia OSA, dya vao 2 phan
tich: So sanh trung vi cac bién sd giira 2 phan nhom d6 ning (bang 3.3); va
phan tich twong quan bét cip tuan tu véi AHI, bang hé sé tuong quan rho
theo Spearman.
3.2.1 So sanh NO trong hoi thé gitra 2 phan nhém do nang OSA

Bang 3.5 So sanh dic diém NO trong hoi thd va trong mau cia nhém nghién

cuu
Thong 0 OSA nhe/trung binh OSA nang (n=83) p
(n=40)
FENO 50, ppb 11,9 (5,6-29,2) 13,52 (6,1 —24,7) 0,229
FENO 100, ppb 14,9 (6,7-25,7) 12,1 (4,8-24,2) 0,036W
FENO 150, ppb 12,0 (4,4-24,4) 10 (4,6-20,5) 0,060
FENO 350, ppb 8,5 (5,4-14,1) 7(2,7-14,1) 0,046
CANO, ppb 6,9 (0,8-14,0) 52(1,2-127) 0,002M
J’awNO, nl/phut, 19,6 (1,6-73,0) 36,2 (6,1 — 92,2) 0,001

Cha thich : (1) gid tri p dwa vao kiém dinh phi tham sé6 Mann-Whitney U ;
ppb: don vi nong do thé tich 1 phan ti (10°) hay 1 nl NO/I lit khi tho.

Gia tri trung vi ctia san lugng NO phé quan (J’awNO) tang rd rét & phan
nhém OSA ndng so vo1 phan nhom OSA nhe/trung binh (19,6 so voi 36,2
p=0,001).

Trong 4 gia tri FENO do ¢ mirc luu Iuwgng 50-100-150-350 ml/giay, chi
c6 FENO 100 (murc luu lugng trung binh) va FENO 350 (mtrc luu lugng cao
nhat) cho thy su khac biét ¥ nghia gitta 2 phan nhom, cu thé 1 cac bénh
nhan OSA ning c6 gia tri FENO 100 va FENO 350 thap hon (12,1 ppb so
voi 14,9 ppb cho FENO 100 va 7 ppb so véi 8 ppb cho FENO 350).
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Tuong tu, ndng d6 NO phé nang (CANO) giam mot cach ¢ y nghia
& phan nhoém OSA ndng so vo1 nhom OSA nhe-trung binh (5,2 ppb so véi
6,9 ppb, p =0,002).

3.2.2 Mbi twong quan giira NO trong hoi thé va do nang OSA

Trong nghién ctru ndy chung t6i d3 do phan suat NO trong hoi tho ra
(FENO) ¢ nhiéu muc luu luong thé khac nhau. Phuong phap nay cho phép
danh gia su thay doi ciia NO ¢ nhitng vi tri khac nhau ctia duong ho hap, bao
gém CANO, FENO 350 ml cho phan xa (Tiéu phé quan, 6ng phé nang, phé
nang) va J’awNO, FENO 50-150 cho doan gan (phé quan va khi quan). Dé
danh gia chét chi diém sinh hoc tiém nang cho OSA nang, chiing t61 thuc
hién twong quan cip cho cac bién sd phan tich. Mang lué6i lién hé cua cac
bién s cho cai nhin tong quat va quan hé giita NO va cac dic diém 1am sang,

can lam sang (Hinh 3.2)
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LDL

Triglyceride HDL
BMI Pudng huyét
Chu vi vbé EVA
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Hinh 3.3 Mang luéi tuong quan giira cac bién dinh luong, bao gdm NO va AHI
Ghi chii: Hinh vé trinh bay mang ludi twong quan giita 28 bién dinh lwong
trong nghién civu. Méi mot nit tron (mau cam) dai dién cho mét théng soé xét
nghiém, kich thuéc ciia méi nit tron ty 1é véi sé cdp twong quan cé y nghia
ctia 1 bién véi nhitng bién con lai. Poan thcfng noéi 2 nit biéu thi cho mét lién
két tirong quan cé ¥ nghia thong ké (p<0,05) giita 2 bién nay. Mau sdc ciia
lién két cho biét huéng va do manh ciia moi twong quan dé (do bang hé sé
Spearman’s p) : mau ddgm hon cho thdy mirc dg tirong quan manh hon, mau
xanh lam biéu thi twong quan nghich (-1< p <0) va mau do biéu thi twong

quan thuan (0< p <lI).

AHI ciing nhu SpO; 14 tiéu diém trong mang ludi twong quan vi ching

cO nhi€u lién hé nhat véi cac bién s6 con lai. T AHI, ta c6 nhitng lién két
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tuong quan thuin véi dd manh trung binh véi : BMI, chu vi vong cd, vong
bung (rtho 1an lugt = 0,40; 0,42 va 0,36). AHI twong quan yéu voi diém
Epworth (rho = 0,2). Ngoai ra, AHI twong quan nghich véi SpO, t6i thiéu va
trung binh (rho = -0,55 va -0,62).

Nhiing bién s6 vé NO trong hoi thé (FENO50,100,150, J’awNO va
CANO) tao thanh cum v&i mang lién két chat ché 13n nhau, tuy nhién khong
c6 lién két gitra NO hoi thé va NOX trong mau.

MGéi lién hé duy nhat giita AHI va cum bién NO trong hoi tho, d6 1a
thong qua 2 bién J’awNO (NO phé quan) va CANO (phé nang), cu thé 1a
AHI tuong quan thuan, yéu nhung y nghia véi J’awNO (tho = 0,25, p =
0,029) va tuong quan nghich voi CANO (rho =-0,18 ; p = 0,045).

Do bio hoa oxy trong mau khi ngti (SpO2) ¢ twong quan thuan yéu voéi
NO trong hoi thd thong qua NO phé quan (J’awNO).

Mirc 6 budn ngt ngdy danh gia bang thang diém Epworth khong tuong
quan vo1 NO trong hoi tho.

bac biét, khong co méi lién hé gifra 2 cum bién sb : NO trong hoi thé
va NO trong mau.

Tuong quan tuyén tinh gitra AHI va 8 bién s6 vé NO duoc trinh bay
trong nhitng biéu do hdi quy tuyén tinh trong hinh 3.3, 3.4 va 3.5 duéi day :
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FENO50/ AHI: rho=0,16 ; p = 0,213
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FENO 150 /AHI : rho =0,12 ; p = 0,226
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FENO 350/AHI : rho =0,13; p =0,143

120 1

° y =43,95 - 0.460 * x

T T T T T T T T T
2.5 5.0 7.5 10.0 12,5 15.0 17.5 20.0 22,5
FENO350

Hinh 3.4 Twong quan tuyén tinh gitra AHI va FENO

Hinh anh truc quan cho thdy FENO & cac mirc luu luong khic nhau

khong tuong quan vé1 AHI (p>0,05).
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NO phé quan
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120 y = 31,35 + 0,096 * x

CANO/AHI ; rho =-0,18 ; p = 0,045

120 +

NO phé nang

y =44,32 - 0,660 * x

Hinh 3.5 Tuong quan tuyén tinh giita AHI va NO phé quan, NO phé nang

Chu thich : Hinh 3.4 va 3.5 trinh bay biéu dé tan xa (scatter dot plot) va hoi

quy tuyén tinh, cho phép khdo sdt quan hé tuyén tinh gitta gid tri AHI (bién

phu thudc, truc tung) va mot thong $O Vé nito monoxit (bién doc lap, truc

hoanh), méi diém tron la mét cd thé, dwong thang biéu thi cho dé thi ham

tuyén tinh AHI = b0 + b*X, véi X la thong sé nito monoxit, viing t6 mau biéu

thi cho khoang tin cdy 95% cua ham nay.

NO phé quan (J’awNO) va NO phé nang (CANO) lan luot co twong

quan thudn yéu va tuong quan nghich yéu véi AHI (rho =0,25 : p = 0,029 va

rho =-0,18 ; p = 0,045).
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Bang 3.6 Tém tat két qua phén tich twong quan giita 6 thong sé NO trong
hoi thé va d6 ning OSA, thong qua két qua da ky ho hap va diém budn ngi

ngay Epworth

. Tuong quan véi SpO2 = Tuong quan véi di€m

Tuong quan vo1 AHI “dithidn budn ngi Epworth
FENO 50 rho=0,16 ; p=0,213 | rho=-0,13;p=0,227 rho=0,09 ;p=0,425
FENO 100 rho=0,10;p=0,227 rho=0,07;p=0,363 rho=0,06;p=0,751
FENO 150 | rh0o=0,12;p=0,226 @rho=0,02;p=0,644 rho= -0,01;p=0,692
FENO 350 | rh0o=0,13;p=0,143 rho=0,06;p=0,639 rho=-0,01;p=0,937

J’awNO rho=0,25;p=0,029 rho=-0,22; p=0,023 | rho =0,15; p=0,373
CANO rho=-0,18; p=0,045 rho=0,06;p=0,329 | rho =-0,05; p=0,543

Tom lai, chi ¢6 J’awNO vira tuong quan véi chi sé d6 ning OSA vira
tuong quan véi giam do bao hoa oxy méu khi ngu. Riéng CANO chi tuong
quan v&i chi s6 d6 nang OSA
3.2.3 Mai lién hé ciia NO trong hoi thé véi OSA ning

Tt nhitng phan tich tuong quan trén ching t61 nhan dién dugc 2 thong
s6 NO trong hoi thd 13 I’awNO va CANO, cting v6i ndng d6 NOx trong mau
c6 thé 1a nhiing chét chi diém sinh hoc tiém nang va doc 1ap gdp phan chan
doan OSA nang trén lam sang.

Sau day, ching toi tién hanh phan tich don bién va da bién dé danh gia
mdi quan h¢ ddc lap cua ching vé1 OSA nang.
3.2.3.1 Pwong cong ROC don bién chin dodn OSA nang

Phén tich don bién 1a cach tiép can co dién, don gian thuong duoc sir
dung trong y vin, khi ta gidi thiéu mot chét chi thi (marker) méi. Quy trinh
nay thuong gan lién voi phan tich duong cong ROC. Tuy nhién, trong truong
hop nghién ctru nay, khi thir 4p dung céch tiép can don bién cho cac bién sd
muyc tiéu nhu FENO, I’awNO, CANO; tat ca két qua déu cho théy mot hiéu
nang chan doan khong tot, khong can béng tdi uu gitra d0 nhay va do dac

hi¢u (Bang 3.7).



/8

Bang 3.7 So sanh hiéu qua chan doan OSA ning cua timg théng sé NO trong

hoi thé

Bién s Ngudng cit Do nhay Do dac hicu = Dién tich
toi uu dudi ROC

(AUC)

FENO 50 14,26 0,469 0,735 0,598

FENO 100 11,59 0,542 0,536 0,483

FENO 150 8,99 0,663 0,591 0,506

FENO 350 10,13 0,253 0,843 0,483

J’awNO 20,79 0,747 0,494 0,634*

CANO 4,45 0,626 0,458 0,492

Cha thich : * : Dién tich dwéi ROC 16n hon 0,5 c6 ¥ nghia thong ké (dwa vao
kiém dinh Hanley-McNeil).

J’awNO voi ngudng cat 20,79 nl/pht 13 bién s6 c6 d6 nhay cao nhat
(0,75), tuy nhién n6 c6 do dac hi¢u kém (0,49), tuong tng vd1 ROC AUC =
0,63.

Ngay ca bién ESS, vbn c6 lién hé truc tiép vdi d6 niang OSA, ciing
khong dat hiéu qua t6i wu, nd c6 do nhay thap = 0,51, do dic hiéu = 0,76 va
ROC AUC = 0.65.

Két qua nay cho thay phan loai d6 nang OSA dwa vao mdt thong sd xét
nghiém duy nhét 13 kho kha thi, vi khong c6 mot dai lugng don doc nao cho
phép phan dinh hi€u qua gitta OSA nhe/trung binh va OSA néang. Nhu vay,
ta can phai tiép can van dé theo mot hudng khac, d6 1a két hop nhiéu thong

tin véi nhau dé tao ra mot quy luat chan doan manh hon.
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3.2.3.2 Héi quy logistic vé méi lién hé ciia NO trong hoi thé va dic diém
lam sang

Hbi quy logistic da bién cho phép phdi hop nhiéu bién sb dé tién doan
OSA ning thay vi dung don bién véi két qua tién doan khong tét. O dau vao,
chung t6i c6 18 bién sd doc lap tiém ning dung dé tién doan OSA ning trén
1am sang; dé xac dinh t6 hop bién doc 1ap tdi gian dam bao do chinh xéc cao
nhat, chung t6i sir dung k¥ thuat chon loc bién sé md hinh Bayes trung binh
(Bayesian Model averaging- BMA). Két qua phén tich nay duoc trinh bay
trong hinh 3.6, theo d6 t6 hop bién s t6i wu gdm c6 : Tudi, chu vi vong bung,
diem ESS, FENO100 va J’awNO.

T6 hap bién téi uu [l 'am ting xéc sudt du béo
B lam gidm xac sust dy béo

Chu vi Vong bung
Chu vi vong ¢0 —
HATT i | |11
_HATHr 1 L
Diém EVA

Dgﬂq;ﬁgﬂ I EEEN --III-I+"IIIFI1 Iﬁlll

FENO100
FENO150 [ ]
| 1 | 11
CANO — 1 I I 1
JAWNO L m . qul il N
1 1

FENO50 1
ENEE E 1 B0 Il IIIIIIII
[ I ]| 4] |
FENO350 —
FEV1

BYe 1 1
TIFENEAU ! | I
T T T T T T T T TTTTITTTTTITTITTITITTTTITITITTITITITITTTTIITTITIT

1 2 3 4 5 6 78 10 13 17 21 25 29 34 39 45 51 57 64 72 80
Mé hinh logistic

Hinh 3.6 Chon loc mé hinh va t6 hop bién tdi vu bang ky thuat mé hinh
Bayes trung binh
ChU thich : Biéu dé trén tém tdt két qud ciia phén tich chon loc mé hinh va
16 hop bién téi wu bang ky thudt mé hinh Bayes trung binh (Bayesian Model
averaging — BMA). Truc tung trinh bay tdp hop tdt ca nhitng bién déc ldp
duweoe khdo sat, truc hoanh biéu thi cho 80 mé hinh logistic s dung nhiéu t6
hop bién khdc nhau, cac mé hinh ndy dwoce xép thir ty theo dg chinh xdc tir

cao nhat dén thap nhat, nhw vdy vi tri s6 1 chinh la mé hinh t6i wu.
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Bang 3.8 Noi dung mé hinh hdi quy logistic da bién t6i wu (5 bién) tién doan

OSA nang:

Bién s6 Hé s6 héi  Odds-ratio KTC 95% Gia trip
quy

Tudi -0,058 0,944 0,914 — 0,975 0,0006

Vong bung 0,115 1,122 1,072 — 1,175 <103

ESS 0,221 1,247 1,022 — 1,238 0,018

FENO 100 -0,108 0,898 0,817 — 0,987 0,027

J’awNO 0,036 1,037 1,012 - 1,063 0,004

Chu thich : Odds-ratio dwoc wéc tinh = exp(hé sé héi quy); gid tri p dwa vao
kiém dinh t nham phii nhdn gia thuyét vé hiéu la hé sé hoi quy = 0 (Odds-
ratio = 1).

Két qua hdi quy da bién véi tap hop bién t6i vu ndy cho thdy : tudi va
FENO ¢ 100ml ti 1& nghich v&i nguy co mic OSA ning, nguoc lai, su gia
tang ctia chu vi vong bung, diém Epworth va J’awNO 1am ting nguy co mac
OSA ning. Hinh anh tryc quan ciia hiéu Gmg 5 bién (Odds-ratio) dugc mo ta

¢ hinh 3.6.
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Hinh 3.7 Gia tri trung binh va khoang tin cdy 95% cta ti s6 chénh (Odds-
ratio) cta 5 thong s trong mé hinh héi quy
Ch thich : Biéu dé mé td triee quan gid tri trung binh, ngudng trén va dudi
khodng tin cdy 95% cia Odds-ratio cho 5 bién djc ldp trong mé hinh
logistic, so véi nguong vé hiéu (Odds-ratio = 1, dwong thang ditng khéng
lién tuc mau dé). Odds-ratio > 1 (phan bén phdi) twong iing véi tirong quan
thudn gitta nguy co bi OSA ndng va bién déc Idp dang dwoc khdo sdt, nguwoc
lai Odds-ratio < I (phdn bén trdi) la twong quan nghich.

Két qua phan tich hdi quy da bién cho thy céac bién trén c6 nguy co doc
1ap vé1 OSA nang. Nguy co hién di¢n hoi chung OSA nang ti 1¢ thuan voi
diém s6 Epworth, chu vi vong bung va san lugng NO phé quan (J’awNO),
d6ng thoi ti 16 nghich véi FENO 100 va tudi. Tat ca hiéu (mg nay c¢6 ¥ nghia
thong ké.

Mot cach cu thé, & mot do tudi va chu vi vong bung xac dinh, mdi don

vi gia tang cua J’awNO s¢& lam tdng nguy co OSA nang 1én trung binh 1,04
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lan ; trong khi d6 1 ppb FENO 100 giam sé& 1am giam nguy co ndy trung binh
0,9 lan.

Tuong tu, mdi diém ting thém trong bang ciu héi Epworth s& lam ting
nguy co 1én 1,25 1an, va chu vi vong bung ting thém 1 cm s& lam tang nguy
co ndy 1én 1,12 lan.

3.3 Moi twong quan ciia cac thong s6 NO trong mau va dd ning OSA
3.3.1 So sanh dic diém NO trong mau theo phian nhém d6 niing OSA

Tiép theo, chung toi s& khao sat mdi lién hé giira 3 thong s NO trong
mau va d6 ning ctia OSA, dwra vao 2 phan tich: kiém dinh phi tham s Mann-
Whitney U nham so sanh trung vi cac bién sb giira 2 phan nhom (bang 3.3);
va phan tich twong quan bat cip tuan ty bang hé s twong quan rho theo
Spearman.

Ca 2 chat nitrite va nitrate déu cho thay co6 sy khac biét y nghia giita hai
phan nhom d¢ ning OSA. Nitrite va Nitrate ciia nhom OSA ning déu ting
cao hon so vo1 nhém OSA nhe/trung binh (18 so véi 16,1 va p=0,037; 17,1
so voi 15,5 va p=0,028). Vi vy, tong cua 2 chat nay (NOX) ciing gia tang c6
y nghia @ nhém OSA nang (35,5 so véi 34 va p= 0,006).

Bang 3.9 So sanh dic diém NOx trong mau gitta 2 phan nhom d6 nang

Théng sb OSA nhe/trung OSA ning P
binh (n=40) (n=83)

Nitrate (NOg") umol/L 15,5(9,8-19,7) = 17,1(10,9-20,9) 0,028

Nitrite (NO2") umol/L 16,1 (13,6-20,4) = 18,0 (12,9-27,1) 0,037

NOx(=NO2+NO3), 34,0 (27,0-37,8) = 355 (26,3-43,5) | 0,006®

umol/L

Ghi chii: Tat cd cdc bién so dwoc trinh bay dwéi dang trung vi (KTC 95%).
(1) gid tri p dwa vao kiém dinh phi tham s6 Mann Whitney U,
3.3.2 Mbi twong quan giira NO trong mau va d ning OSA

Ta ciing quan sat duoc lién két tvong quan thuan gitta AHI va nitrite

(tho = 0,22 ; p=0,002) va nitrate (rtho = 0,25; p = 0,018) ¢ hinh 3.2. Cling &
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hinh nay cho thdy do bdo hoa oxy trong mau khi ngii (SpO2) khong tuong
quan thuan véi NO trong méu thong qua nitrate mau. Mirc d6 budn ngi ngay

danh gia bang thang diém Epworth khong tuong quan v6i NO trong mau

Nitrite/AHI : rho = 0,22 ; p = 0,002 Nitrate/AHI ; rho = 0,25; p = 0,018
Néng dé Nitrit trong méau Néng dé Nitrat trong mau
o [ ]
120 1 120
v =3,50+2,535 * x y=3,62+2.732*x ¢

T T T T T T T T T T T
60 80 100 120 140 20 40 60 80 100 120
Nitrit Nitrat

Hinh 3.8 Tuong quan tuyén tinh giita Nitrate, Nitrite va AHI

Chu thich : Hinh 3.3, 3.4 va 3.5 trinh bay biéu do tan xa (scatter dot plot) va
héi quy tuyén tinh, cho phép khdo sat quan hé tuyén tinh giita gid tri AHI
(bién phu thudc, truc tung) va mét théng sé vé nito monoxit (bién déc Idp,
truc hoanh), moi diém tron la mét cd thé, duong thcfng biéu thi cho do thi
ham tuyén tinh AHI = b0 + b*X, véi X la théng sé nito monoxit , ving té
mau biéu thi cho khodng tin cdy 95% ciia ham nay.

Nong d6 Nitrite va Nitrate trong mau c6 twong quan thuan yéu véi AHI

(rho=0,22; p=0,002 varho=0,25; p=0,018).
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Bang 3.10 Tom tat gia tri twong quan tuyén tinh ctia NO trong hoi thd va do
ning OSA : thong qua két qua da ky ho hap va diém budn ngii ngay Epworth

Twong quan voi AHI | Twong quan v6i SpO2 = Twong quan véi diém
toi thiéu buon ngi Epworth

Nitrite rho=0,22;p=0,002  rho=-0,17;p=0,064 rho=0,202; p=0,050
Nitrate rho=0,25;p=0,018 rho=-0,17;p=0,064 @ rho =0,203; p= 0,053
NO trong mau tuong quan véi chi sé6 d6 ning - AHI nhung khong
tuong quan quan véi do bio hoa oxy mau khi ngii va mirc d6 budn ngu ngay
3.3.3 Lién h¢ cia NO trong mau véi OSA nang
Ttr nhitng phan tich trong quan trén chiing t6i nhan thay NO trong mau
c6 thé chat chi diém sinh hoc tiém nang gop phan goi y chan doan OSA ning
trén 1am sang. Sau day, chiing toi tién hanh phan tich don bién va da bién dé
danh gia moi quan hé doc 1ap cta chung v6i OSA ning.
Bang 3.11 So sanh d§ nhay va d¢ dac hi¢u ctua cac duong cong ROC phan
biét OSA ning bang NO trong mau

Bién s Ngudng cit tdi Py | Podic Dién tich dudi
wu (umol/L) nhay hiéu ROC (AUC)
NOx 36,01 0,337 = 0,940 0,629*
Nitrite 18,79 0,337 0,952 0,637*
Nitrate 14,92 0,651 0,614 0,634*

Ch thich : * : Dién tich dwéi ROC I6n hon 0,5 mét cich cé y nghia thong
ké (dwa vao kiém dinh Hanley-McNeil).

Nitrite va nitrate mau (NOx) véi diém cat 36,29 pmol/L cho d6 nhay 14
0,31 va d¢ dat hiéu 1a 0,93.



85

3.4 Ung dung thuc té ciia méi quan hé giira NO va OSA ning

Tt nhitng phén tich twong quan va mdi quan hé don doc hay phdi hop
ctia cac thong s6 NO trong hoi thé va trong mau, chiing t6i dit cau hoi vé

ung dung lam sang cia cac moi lién h¢ nay.

Chung t6i can x4y dung mot quy luat chan doan cho phép sang loc OSA
ning (trude khi bénh nhan dugc thuc hién mot da ky ho hap hay da ky gidc

ngu), dam bdo 3 ti€u chi nhu sau:

+ Tinh khach quan: Uu tién sir dung nhimg phép do ludng khach quan, thi
du chi s6 nhan tric hay FENO.

+ Tinh don gian, hiéu qua kinh té: dung cang it xét nghiém cang tot, uu
tién cac xét nghiém khong xam 14n, d& thyc hién, nhanh chong thu dugc két

qua, chi phi thap.

+ Hi€u qua chan doan: t61 uu hoa d6 chinh xac, do nhay va dac hiéu cua

mo hinh chan doan.

Nhiitng thong so tiém ning c6 thé duoc sir dung trong quy luat chan
doan, vi chiing c¢6 méi tuong quan truc tiép véi AHI va/hodc cé thay doi ¥
nghia giita 2 phan nhom d¢ niang. Cac thong sd nay bao gom:

+ Nhém chi s6 nhan tric hoc: gom 4 bién Tudi, BMI, chu vi vong
bung, vong cb.

+ Nhém thong sé vé nito: monoxit trong khi thé ra: FENO 100,
FENO 150, J’awNO va CANO

+ Piém s6 bang cAu hoi Epworth (ESS): ddy 1a dai luong duy nhit c6
lién hé mot cach truc tiép véi réi loan chirc ning giac ngu, tuy cé tinh chét

cht quan va twong quan yéu voi chi sé AHL
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Nhu da trinh bay ¢ muc 3.2.3.1, viéc ting dung don doc NO Ia chét chi
diém sinh hoc phan bi¢t OSA nang khé kha thi do d6 nhay va @6 dac hi¢u
khéng can bang.

Vi vay tiép theo, chiing t6i da 1an luot thir nghiém 2 giai phap:

+ M$ hinh héi quy da bién: sir dung mdt mo hinh hdi quy tuyén tinh
nham uéc lugng xéac suat ciia chan doan OSA ning theo phan bd nhi phan
(Binomial), tir gi4 trj ctia to hop nhiéu bién doc lap, thong qua ham logistic.

+ So' d0 chan do4n hinh ciy, s dung thuat ton cay quyét dinh.
3.4.1 Pic diém 1am sang cia dan soé dung dé dwng md hinh va nhém
kiém dinh

Mo hinh logistic va ciy quyét dinh s& dugc xay dung trén cung tap dit
liéu gdm 123 bénh nhéan (40 trudng hop am tinh va 83 duong tinh), sau d6
s& duoc kiém dinh mot cach doc 1ap trén tap dir licu 30 bénh nhan (ti 1€
am/duong tinh déu nhau = 50%)).

Dic tinh phan b cua nhimg théng sd quan trong gitta 2 tap dit liéu duoc

trinh bay trong bang :
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Bang 3.12 Pic tinh phan bo ciia 2 nhém dan sd

Dén s6 dung md hinh Nhém kiém dinh Gia tri
(n=123; (n=30; p
OSA nang n= 83) OSA nang : n=15
Tudi 53,5 (30,1 — 79) 53 (29 — 73) 0,95
BMI 27,6 (21,7 - 38,62) 18,5 (15,15 — 26,28) = 0.01
Vong co 40 (35 - 47) 39,5 (32 — 44,73) 0,35
Vong bung 102 (84 — 121,47) 98,0 (78 — 120) 0,07
FEV1 78 (73,23 — 100,9) 80,9 (50,55 — 96,15) = 0,35
FVC 80 (50,0 — 102,0) 83,5 (48,1 — 102,2) 0,29
FEV1/FVC 82 (55,1 - 93,9) 82,3 (58,5 — 91,15) 0,43
ESS 9 (8,6-10,3) 9(2-17,4) 0,11
AHI 47 (42,8-52,5) 30 (4,75 — 79,3) 0,14
SpO2 trung binh 92 (77 - 95) 92,0 (82,25 — 96,0) 0,98
SpO: toi thiéu 69 (51 - 86) 70,5 (52,7 — 93,15) 0,49
FENO 50 13,2 (5,9 — 25,78) 12,8 (6,34 — 23,06) 0,69
FENO 100 12,2 (5,08 — 24,98) 12,0 (5,18 — 22,59) 0,05
FENO 150 10,6 (4,49 — 20,59) 10,8 (4,98 — 22,15) 0,05
FENO 350 7,7 (3,16 — 14,08) 7,4 (4,42 — 12,86) 0,77
J’awNO 32,7 (2,11 — 84,86) 32,9 (1,8 -76,4) 0,43
CANO 5,63 (1,21 — 13,53) 5,99 (3,11 -12,11) 0,10

Ch thich : 2 nhém dén sé dwoc phdn chia mét cach ngdu nhién, gid tri p

dwa vao kiém dinh U ciia Mann-Whitney.

Ngoai trur bién BMI, dic diém 1am sang, can lam sang va két qua da ky

ho6 hap ciia hai nhom dan s6 dung dé xay dung va kiém dinh mé hinh khéng

c6 su khac biét c6 ¥ nghia thong ké.

3.4.2 Puwong cong ROC da bién ciia phwong trinh hdi quy da bién

Tiép theo chung t6i s& phan tich gia tri ctia dudong cong ROC ciia mo
hinh héi quy logistic da bién khi phéi hop cac bién téi uu trong kha ning
phan bi¢t OSA nang trén 1am sang.

Hinh 3.8 trinh bay duong cong ROC khao sat hiéu nang tong quat cua
mo hinh hdi quy da bién téi wu cua 5 thong s6 : tudi, chu vi vong bung, diém

ESS, FENO100 va J’awNO nhu mét quy luat giap phan bi¢t OSA nang. Nhu
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ta thay, khi kiém dinh trén mot mau doc lap 30 bénh nhan, mé hinh c6 hiéu
qua phan biét rit kha quan, voi dién tich dudi duong cong (ROC AUC) =
0,865, v&1 su can bﬁ?mg t6t gitta d0 nhay va do dac hiéu ; lan luot 1a 84% va

73% va do chinh xac 1a 0,78.
M6 hinh logistic

1.004

0.75+

AUC=0.865 .~

0.50

Ti lé duong tinh that

0254

;.
0004

0.00 025 0.50 0.75 1.00

Ti Ié duong tinh gia
Hinh 3.9 Puong cong ROC da bién dua trén phén tich hoi quy logistic

ChU thich : Puong cong ROC kiém dinh ciia mé hinh logistic da bién trén
30 bénh nhan doc lap

Mic du phuong trinh hoi quy da bién cho thay do nhay va do dic hiéu
khong phai 13 thap va ciing co gia tri ing dung riéng ctia n6. Tuy nhién day
1a phuong trinh hdi quy do d6 c6 thé s& giy kho khan cho bac si 1am sang
trong viéc ung dung. Sau ddy, chiing toi thir khao sat so d6 chan doan hinh
cay mot cach don gian dé trén 1am sang c6 thé tmg dung ma khong can phai
nhd dén phuong trinh hoi quy.
3.4.3 So dd canh cay phan biét OSA ning

Chung t6i 1an luot xay dung 2 so d6 phan biét OSA ning dua trén 2 co

s& dir liéu khac nhau:
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- M6 hinh A: Khong st dung dén xét nghiém NO trong hoi thd (chi
dung 12 bién).
- Mb hinh B: Két hop toan bo 16 bién, bao gdm 6 thong sb lién quan
dén NO.
So @0 A (khong sir dung xét nghiém NO)

14 4
OSA nang
] 1 Am tinh
m l:l_‘ 1 Duong tinh
0 T ‘ T
70 92,50 132
CV vong bung
< \2
11
7 __
0 ]_l—l—‘::l—lz!_l T . =
A |
0 18.50 24 o L ]
Diém Epworth 21 e 89
\ Tudi

O\
(v \ -

Am tinh Am tinh

Duong tinh
Hinh 3.10 N¢1 dung mo hinh A
Quy luat nay chi tap trung vao 3 thong sd bao gdm chu vi vong bung,
diém Epworth va tudi, twong ing véi 3 cau hoi nhi phan theo trinh ty nhu
sau.
- Chu vi vong bung cua bénh nhéan ¢6 16n hon 92,5 cm
- Tudi c6 nhé hon 69,5 tudi

- Diém Epworth c6 cao hon 18,5 diém
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Theo d6, bénh nhan c6 nguy co cao mic OSA ning, néu cd ca chu vi
vong bung 16n hon 92,5 cm va tré hon 69,5 tudi, hoidc chu vi vong bung thip
hon 92,5 va diém Epworth cao hon 18,5 diém.

Ngoai ra, quy ludt nay cling cho phép loai trir kha ning mac OSA ning
néu bénh nhan c6 ca chu vi vong bung thip hon 92,5 cm va diém Epworth
thap hon 18,5 diém, hodc bénh nhan cao tudi hon 69,5 tudi.

0.65
0.60
0.55
0.50

Ma trén nham lan

Sur that

>
3

=
-
o
U
w
w

Duang tinh 10.45
0.40
&\\0 &\\(\ r0.35
w 6&‘0’ L
Q
Du béo

Hinh 3.11 Ma tran nham 14n khi kiém dinh mo hinh A trén 30 bénh nhan ddc lap

Chii thich: Ma trdn nham lan (confusion matrix) la mgt bang phdan phoi tan sé 2
chiéu cho phép trinh bay ti 1é twong dong va bat dong giita quan sat thuc té (sw
thdt) va két qua cia quy ludt chan dodn can kiém tra. Bang ndy trinh bdy tan sudt
ciia 4 16 hop: dwong tinh va am tinh that, dwong tinh va dam tinh gia. ‘That’ khi ¢é
sw twong hop, két qud chan dodn phit hop véi sw thue; ‘Gid’ chi si bat dong hay

nham lan, khi ta da chan dodn nham hay loai trir nham so véi sw thit.

Hinh anh ma tran nham 1an cho thay ty 1¢ am tinh gia ciia so d6 A 1a

46,7% va ty 1¢ duong tinh gia 1a 33,3%
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Pudng cong ROC

1.0
0.8
+J
<«T-
S
:E 0.6+
4+
(@)}
5
5
T 0.4
(2.
-
0.2
— AUC = 0,600 = 0.016
Ngau nhién
0.0+ . . . . ;
0.0 0.2 0.4 0.6 0.8 1.0

Ti l1é duong tinh gid
Hinh 3.12 Puong cong ROC kiém dinh ctia md hinh A
trén 30 bénh nhan doc lap

So d6 A co dién tich dudi dudong cong ROC 13 0,600 + 0,016 cho két
qua do dac hi¢u la 52%, do nhay 1a 67%, gia tri tién doan duong l1a 0,59 va
gia tri tién doan am 1a 0,61.

Mo hinh B (C6 sir dung NO trong hoi thé)

Khi két hop thém xét nghiém NO trong hoi thé vao dir liéu dau vao,

quy luat chin doan t6i vu da str dung 3 thong sb, trong d6 c6 NO phé quan

(I’awNO)
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34
OSA nang
1 Amtinh
0 e _ L1 Duaong tinh
33 30%5 =6
CV vong cd
VAR
o il
04 1 . oA 137
16.20 26.00 44.06 8.51 o
BMI NO phé quan
@ Am tinh
Duwong tinh
Am tinh Dwong tinh

Hinh 3.13 N1 dung mo6 hinh B
Pic diém cua quy ludt nay trong tng véi 3 cau hoi nhi phan theo trinh
tu nhu sau :
- Chu vi vong ¢ ctia bénh nhan 16n hon 39,95 cm
- NO phé quan (J’awNO) 16n hon 8,51 nl/phut
- BMI 16n hon 26 kg/m?.

Theo d6, bénh nhan c6 nguy co cao mic OSA ning khi: ¢6 chu vi vong
¢6 16n hon 39,95 cm va luu lugng NO phé quan cao (hon 8,51 nl/phut), heiic
chu vi vong ¢6 nho hon 39,95 cm va BMI cao hon 26 kg/m?.

So dd nay dong thoi cho phép leai trir kha ning mac OSA nang khi
bénh nhin c6 BMI <26 kg/m? va chu vi vong ¢d déu < 39,95 cm hodc chu

vi vong ¢b > 39,95 cm va NO phé quan thap hon 8,51 nl/phit.
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n T 0.8
Ma tran nham lan
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Hinh 3.14 Ma tran nham 1an khi kiém dinh mé hinh B trén 30 bénh nhan doc lap
Hinh anh ma trdn nham 13n ciia so d6 B cho thay ty 1& 4m tinh gia cia
mo hinh va ty 1¢ duong tinh gia 1a 14,3%.
Pudng cong ROC

1.04
0.8+
e
«O-
S
:E 0.6
o
§
5
T 0.4
(2.
=
0.2
—— AUC =0.873 = 0.010
Ngau nhién
0.0 . , : . .
0.0 0.2 0.4 0.6 0.8 1.0

Ti 1é duong tinh gid
Hinh 3.15 Puong cong ROC kiém dinh cuamo hinh B trén 30 bénh nhan ddc lap
So dd B ¢6 dién tich duéi duong cong ROC 14 0,873 + 0,010 cho két
qua do nhay la 86%, do dac hi¢u la 86%, gia tri tién doan duong la 0,85 va

gia tri tién doan am 1a 0,86.
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3.4.4 So sanh hiéu qua &ng dung cia phwong trinh hdi quy da bién va
so' d6 canh cay trong sang loc OSA ning

Bang 3.13 So sanh hiéu qua giita 3 quy luat chan doan:

Mo hinh canh cay B

Hiéu ning lam | M® hinh canh cay A ) M4 hinh héi quy
sang (Khong dang NO) ~ (JaWNO + BMI + 5 bién
chu vi vong ¢0)
Pé nhay 0,67 064g6_ 0,86 069-099 084 0,65-0,98
Pé dic hiéu 0,52 063713_ 0,86* 0,69-099 0,73 051-091
Tile du bao 060 @ O%~  0gex 075-096 078 066090
chinh xac 0,74
Gia tri tién doan 0,37 — *
dwong (PPY) 0,59 078 0,85* 0,67-099 0,80 0,61-0,92
Gia trj tién doan 0,36 — *
am (NPV) 0,61 083 0,86* 0,69-099 0,78 0,557-091
Ti s6 kha di 0,85 — . £
dwong (LR+) 1,54 268 6,35 2,6dén+o 3,07 1,39-517
Ti s6 kha di 4Am 0,25 —
(LR) 0,68 063 0,17 0,00-0,38 022 0,08-0,32
Dién tich duéi 0,45 -
ROC 0,60 0.74 087 0,76-097 086 0,72-0,94

Chii thich: Bdng ndy so sanh gid tri trung binh va khodng tin cdy 95% (bang
phwong phdp tdi chon mdu bootstrap 100 lan) ciia mét s6 tiéu chi kiém tra
hiéu ndng ciia 3 quy ludt chan dodn.
* - Khdc biét giita so do B véi so do A : Y nghia théng ké dwoc xdc ldp bang
kiém dinh Wilcoxon véi ngudng y nghia p < 0.05

Hiéu ning cta 3 quy luat sang loc OSA ning, gdm mo hinh hdi quy da
bién, so d6 chan doan c6 hodc khong dung xét nghiém NO trong hoi thé
dugc so sanh voi nhau, thong qua 8 tiéu chi. Két qua so sanh dugc trinh bay
trong bang 3.12

Khi khong st dung xét nghiém NO trong hoi thé, so do cdy da ty dong
két hop 3 bién s c6 twong quan t6t nhat vai OSA ning, theo trinh tu thir bac
trong so do tién doan A. Quy ludt nay khong hiéu qua, véi d6 nhay va dic

hiéu déu thép, ti 1é chan doan chinh xac chi c6 60%.
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Mo hinh hdi quy 5 bién, bao gdm 2 thong s6 J’awNO va FENO 100 co
d6 nhay cao (0,84) nhung d6 dic hiéu chua ti uu (0,73). M6 hinh nay phan
loai chinh x4c dén 78%.

So db tién doan B don gian dwa trén 3 bién: chu vi vong c¢d, BMI va NO
phé quan (J’awNO) ¢6 d6 nhay tuong dwong nhung d6 dic hiéu cao hon mét
cach co ¥ nghia so v&i voi md hinh héi quy da bién. Pay ciing 13 quy luat
chan doan c6 su can bang t6t nhat vé ca do nhay va dic hiéu, gitta kha nang
phat hién va loai trir. So d6 nay cho phép phan dinh chinh xac dén 86%. Mat
khac so d6 tién doan B c6 tinh don gian va ap dung thyc té tot hon mo hinh

hoi quy.
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CHUONG 4 BAN LUAN

4.4 Dic diém dan sé nghién ciru
4.4.2 Pic diém 1am sang, can 1am sang va giic nga cia dan sé nghién
cuu

Nhiing diém quan trong nhat vé dic tinh dan sb nghién ctru c¢6 thé tom
tat nhu sau:

Ciu tric phian d ning OSA (theo AASM): Hau hét bénh nhan
trong nghién ctru nay c6 OSA nang (67,5%) trong khi d6 OSA nhe va trung
binh 1an luot 1a 13,8% va 18,7%. Két qua nay ciing twong tu két qua cia cac
nghién ctru thuce hién tai bénh vién, véi ty 16 nhém OSA ning chiém uu thé
[4].[6].

Lién hé giira diic diém nhén tric hoc va @) ning OSA: Két qua
trong nghién ctru chung toi cho thay c6 sy gia ting y nghia vé BMI, chu vi
vong cd va vong bung & cac bénh nhan OSA ning, so v6i phan nhém OSA
nhe/trung binh. Két qua nay hoan toan pht hop véi cac nghién ctru khac trén
thé gii va ¢ Viét Nam [3],[4],[139].

Nhirng yéu to khong cé lién hé véi @9 ning OSA: Ching t6i khong
tim thdy mbi lién hé giita 46 ning OSA véi thoi quen séng, nghé nghiép, chi
s6 huyét ap, két qua ho hip ky va cac bénh dong mic, bao gdm COPD.

Trong nghién ciru nay, xét nghiém ho hap ky duoc str dung voi muc
dich bo sung thong tin khach quan vé chtic ning hé hap ctia bénh nhan OSA,
do mot sb triéu chimg ctia OSA ciing c6 thé hién dién trong nhitng bénh Iy
hé hip man tinh do tic ngh&n nhu hen phé quan hodc bénh phdi tic nghén
man tinh (COPD), va nhiing bénh 1y nay cling c6 lién hé chét ché voi san

lugng NO trong dudng hé hip. Do do, viéc khong ghi nhan duoc lién hé giira
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do nang OSA va ca 3 chi s6 FEV1, FVC va Tiffneau, cling nhu ti 1¢ déng
mic COPD rat thip trong nghién ctru c6 thé cho phép loai trir kha ning giy
nhiéu cta bénh 1y ho hép man tinh, va lam tang tinh dac hi€u cua nito
monoxit trong OSA.

Mot s6 nghién ctu lai cho rang c6 sy gia ting ty 16 mac OSA trén
nhitng bénh nhan c6 cac bénh man tinh nhu bénh tim mach, COPD, hen
[5],[6],[37],[95]. Tuy nhién, ty 1é mac cac bénh nay theo d6 nang OSA chua
chirng minh c6 su khac biét.

Gia tri ciia thang diém budn ngii ngay:

B6 cau hoi danh gia mtc do budn ngt ngay Epworth 13 mot phuong
phap chu quan, cho phép khao sat 0 ndng cua bénh nhan OSA thong qua
diém s6 (ESS). Tuy nhién, két qua nghién ctru cho thay trung vi ctia diém s6
Epworth ctia ca hai phan nhém d6 ning déu kha thap, khong dat mic budn
nga ngdy qua murc. Do d6, néu chi dwa vao danh gia budn ngti ngay qua mirc
thi khong xac dinh dugce do ning OSA. Nhitng nghién ctru vé OSA trude day
cling da cho thdy diém budn ngl ngdy ¢ nhitng bénh nhan OSA Viét Nam
déu nam trong gidi han binh thuong va diém trung binh thay d6i ¢ cac nghién
cuu [3],[4].

Y nghia ciia chi s6 nguwng/giam thé (AHI)

Mic du hién nay c6 nhiéu y kién vé d6 nang OSA nhu d6 ning vé triéu
ching ban ngay va d6 nang khach quan 14 chi sé AHI, ciing nhu chua c6 su
tuong ung giita triéu ching ban ngay, cac hau qua chuyén hoa va AHI. Tuy
nhién, AASM [19] ciing nhu SPLF [153] hién tai déu thong nhat dwa trén
AHI dé chia do ning OSA. Nhu vay chi ¢6 khao sat gidc nga vao ban dém
méi c6 thé danh gia dugc. Tuy nhién da ky gidc nga c6 nhiéu han ché vé k§

thuat, nhu da trinh bay ban dau.
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4.4.3 Pic diém cia NO trong hoi thé
4.1.2.1 Pic diém ciia NO trong hoi thé
Trong nghién ctru ciia chiing t6i khao sat NO trong hoi thé bao gdm
cac vi tri: NO phé nang (CANO), NO phé quan & cac mirc luu luong khac
nhau hay phan suat NO trong hoi thd & cac mic luu lwong 50,100,150 va
350 ml/gidy, va NO cua phé quan (chung) 1a I’awNO. Trong d6 phan suét
NO trong hoi thd (FENO) bi chi phdi béi CANO va luu luong khi tho ra.
Ta c6 cac cong thuc nhu sau [136],[154]:
FENO = CawNO * (1-(exp(-DNO/VE)) + CANO * (1-(exp(-DNO/VE))
J’awNO= CawNO*DNO
VNO = VE * FENO = CANO * VE + J’awNO

Ghi chi : VNO : Elimination rate of NO from the breath during exhalation
(ml/s); DNO: conductance for radial mass transfer of NO from the airway
wall to the gas stream; CawNO: Mean (by radial position) airway tissue
concentration of NO (wall concentration); VE: Exhalation flow rate (ml/s)
D0 nang OSA trong nghién clru cia ching t6i c6 twong quan voi NO
trong hoi tho. Cu thé, CANO, FENO 100 va 350 ml/gidy c6 twong quan
nghich véi chi s6 ngung/giam thd (AHI) va J’awNO c6 twong quan thuan
v6i chi s6 ngung giam thd (AHI). Mdi twong quan cta phan suat NO trong
hoi thé (FENO) & 4 muc luu lugng, NO phé quan (J’awNO) va NO phé nang
(CANO) trong nghién ctru ching t6i duge mé ta truc quan bang hinh 4.1
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Hinh 4.1 Tuong quan cua NO trong hoi th¢d trong nghién ctru va d§ nang OSA

-
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Of' CANO

San lwong NO (VNO)

JawNO “—

Luu lwgng thd ra (VE)

(Hinh minh hoa két qua tiwong quan trong nghién ciru cia tdc gia)

Nhiing két qua chinh ctia nghién ctru gom c6 :

+ O ca 2 phan nhom do ning, FENO 50 déu niam trong gi6i han binh
thuong theo tiéu chuan ctiia ATS (< 25 ppb).

+ FENO 6 luu luong 100 va 350 ml/gidy, ciing nhu NO phé nang
(CANO) giam co6 y nghia & phan nhém OSA nang

+ Khong tim thay sy khac biét d6i voi FENO 50, va FENO 100 giita
2 phan nhom dd nang.

+ J’awNO gia tang & cac bénh nhan OSA nang, va c¢6 tuong quan
thuén y nghia v1 AHI

+ Trai lai, CANO giam ¢ phan nhom OSA nang, va c6 tuong quan
nghich vé1 AHIL

Phan suit NO trong hoi thé (FENO) 1a dai luong duoc do trong
nghiém phap khao sat NO trong hoi thd. Tuy nhién, khac véi nhitng dai
lugng sinh hoc trong mau (vi du s6 lugng té bao mién dich, hay néng do mot

san pham chuyén hoa) — gia tri FENO khong hoan toan 1a mot hang sd sinh
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hoc, vi tai thoi diém bat ki, FENO dong thoi chiu sy chi phdi bai 2 yéu t6 :
(1) San luong NO noi sinh trong hé hé hap (yéu tb sinh 1y bénh hoc), va (2)
Yéu t6 khi dong hoc [41],[154].

Quy luat chi phbi nay duoc tom tat bang cong thirc trong hinh 4.1, theo
d6, gia tri FENO gdm 2 thanh phan: ndong 6 NO trong phé quan (CawNO)
va nong d6 NO trong phé nang (CANO), ngoai ra, FENO ti 1¢ thuan voi kha
nang khuéch tan ctia NO tir trong biéu mé ra khong khi (hang sé DNO). Tich
s6 cia DNO va CawNO chinh 1a san lugng NO phé quan (J’awNO). Nhu
vay CANO va I’awNO 1a cac hang sd, va c6 thé dung dé bién luan chinh xac
vé ¥ nghia sinh 1y bénh.

Yéu t6 khi dong hoc chinh 1a luu luong thong khi (tham sé VE). Su
thay d6i FENO tuy theo thé tich khi tho ra ciing dd duoc chimg minh trong
nhiéu thi nghiém trén dong vat va con ngudi. Cu thé, FENO ti 1& nghich voi
luu luong khi thd ra (bénh nhan thd ra cang nhanh, manh thi FENO cang
giam). Gia tri NO do ¢ nhitng murc luu lugng khac nhau s€ c6 y nghia sinh
Iy khac nhau. Vi vay, yéu t6 khi dong hoc 1a nguyén nhan giy nhiéu va dan
dén mau thuan giira nhiéu nghién ctru khac nhau.

FENO 50

FENO 50 ml dugc nhiéu nghién ciru trude day y cho thiy trén bénh
nhan OSA, FENO tang hon so véi nhom chung [35],[44],[53],[86]. Tuy
nhién trong nghién ctru ching t6i, FENO 50 ml khong c6 su khéc biét c6 v
nghia thong ké giita hai phan nhom d6 ning theo AASM ciing nhu do ning
budn ngi ngay.

Két qua phan bé FENO nam trong gi6i han “binh thudng” theo ATS (<
25 ppb) ma chiing t6i tim ra ciing twong dong voi hau hét cac nghién ctu
khac nhu két qua cua tac gia Hira Huy Thong [55], Cowan [25], Chua [29],
JalilMirmohammadi [62] va Liu [78].



101

Bang 4.1 So sanh FENO luu lugng 50 ml trén bénh nhan OSA cua céac

nghién ctru
Tac gia Quoc
gia
Hamada, 2017 [60] Nhat
Tichanon, 2016 [134] Thai
Lan
Dwong Quy S¥, 2016 Viét
[44] Nam
Liu, 2016 [86] Trung
Qubc
Hira Huy Thong, Phap
2015 [65]
JalilMirmohammadi, Iran
2014 [71]
Cowan, 2014 [32] Anh
Chua, 2013 [35] My
Fortuna, 2013 [53] Tay
Ban
Nha
Culla, 2010 [33] M§
Carpagnano, 2008 Y
[29]

Petrosyan, 2008 [109] | Hy lap
Depalo, 2008 [40] Y
Foresi, 2007 [51] Y

Chung toi Viét
Nam

n

34
13

52

32

71

47

97

75
30

39
30

26
18
34

153

Tuoi

o711
53+12

54+13
51+11
58+10
50+13

51+11

46x14
54+10

66+11
39+8

55+14
48+8
57+8
53,52
(30,1
~79)

BMI
kg/m?
26,8+4,9
28,4+3,5

23,9+3,4
28,2+3,5
29,946,5
32,751
33+8,1

37+10,3
54+10

30,7+6,0
33,2+1,1

37,510
34,2+1,8
31,6%5,5

AHI
lan/gio
31,5+26,4
15,9+6,6

25,6+15,9
28,2+3,5
29,916,5
39,7£15,5
25

40+33
46,71

210
59,1+4,1

63,7+29,5
59,1+4,1
31,3+17,4

276 (21,7 47 (12—

- 38,6)

88,9)

FENO

ppb
25,4+13.2
25,945 0

22,1+16,8
19,99+7,0
17,2115

19,8 (9-
44)

18 (12-26)

13,4465

27,2+18

23,1+13,1
31,6+1,6

7,124,6
23,1%2,1
21,811,1
13,2 (5,9
~25,8)

Vé k§ thuat, FENO 50 1a thong s6 pho bién nhat trong cac nghién ciu

vé NO, tham chi da s6 thiét bj do trén thi truong chi co6 kha nang do doc nhét

mot chi s6 FENO 50 nay. Chi ¢6 2 may do ciia Medisoft (dung trong nghién

ctru nay) va EcoMedics cho phép khao sat FENO da luu lugng.

Viéc lya chon gid tri luu lugng 50 ml/gidy c¢6 co s k¥ thuat va 1am

sang: 50 ml/s 1a luu luong t6i thiéu cho phép bat cir bénh nhan nao (bao gom

tré em, ngudi gia hodc cd hoi ching han ché/tic nghén) co thé duy tri dé

dang nghiém phap thé ra ¢ luu luong hing dinh. Mit khac, FENO dugc tmg
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dung dau tién trong bénh Hen phé quan, va cac tac gia nhan thdy FENO 50
ml/s cho phép phan dinh t6t nhat bénh nhan c6 hodc khong c6 hién tuong
viém do bach ciu 4i toan [45].

Tuy nhién, FENO ciing 14 chi s6 bj gdy nhiéu 16n nhét boi yéu td khi
dong hoc; O gia tri VE qua thap (50 ml/gidy), ludng khi thé s& co vén tdc
cham, do d6 co6 du thoi gian dé két nap luong NO dén tir toan bo duong dan
khi, bao gdm phé quan, khi quan, tham chi NO tir duong ho hép trén vdi bién
d6 dao dong cao. Do d6, FENO 50 ml/gidy chii yéu cho phép khao sat NO
phé quan va kém chinh x4c so vdi FENO 100 hay cao hon [154].

FENO 6 lwu lwgng cao: 100-350 ml/s

Ngoai ra nghién ctru cua chung t61 con do FENO & cac murce luu lugng
khac nhau bao gdm 100-150-350 mL. Két qua ctia nhitng thong s nay hoan
toan phu hop vai cac nghién ctru do FENO da luu luong nhu nghién ctru cua
Duong Quy Sy [44] va ciia Hira Huy Thong [65]. FENO do ¢ mtrc luu lugng
100ml cho sy khac biét c6 ¥ nghia théng ké gitta hai phan nhom OSA
nhe/trung binh va OSA nédng.

Nhimg gia tri 100 va 350 ml/giay dugc thiét lap, ciing c¢6 co sé vat Iy
va sinh 1Iy. Céc tac gia (Georges, Hogman, Condorelli) [30],[57],[64] déu
cong nhan rang 100 ml/s 1a mirc luu luong tdi thiéu dam bao thoa diéu kién
tuyén tinh ctia phuong trinh hai ngin, cho phép tinh chinh xac J’awNO va
CANO. O luu lugng cao hon 100, va rat cao nhu 350 ml/gidy, ludng khi thd
di chuyén nhanh hon so v6i 50 ml/ gidy; va khong du thoi gian dé két tu thém
NO tir phé quan; do d6 FENO 350 ml/ gidy phan 4nh hau nhu chinh x4c gia
tri CANO (NO phé nang), 1a phan suat NO dau tién sinh ra trong hé ho hap
trude khi duge khuéch tan ra bén ngoai. Ngoai ra FENO ¢ nhiing luu luong
cao cho phép bénh nhan kiém soét tét hon mirc luu luong, va cho dg chinh

xac cao hon.
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Co ché ting/giam FENO

C6 nhiéu nguyén nhan sinh 1y bénh hoc gy ra ting hay giam FENO.

FENO ting 14 biéu hién chic chan cua sy gia ting sinh tong hop cia
NO noi sinh, théng qua men NOS cam tng va nguyén nhan duy nhat, d6 1a
c6 hién tuong viém ¢ biéu mo duong ho hép, va/hodc sy xam nhép cua té
bao viém (bach cau 4i toan, dai thuc bao, bach cau da nhan.. .) vao biéu mé
[41],[135],[154].

FENO giam c6 thé do nhiéu nguyén nhan phtc tap hon, bao gom su
suy giam sinh tong hop NO do men NOS bi trc ché boi stress oxy héa kéo
dai, thudc wrc ché mién dich corticoid, thudc 14, su pha hily moé phdi trong
bénh tac nghé&n man tinh hay xo phdi; ngoai ra, con cd nguyén nhan co hoc,
vi du giam kha nang khuéch tan (DNO) do tang bé day 16p dich nhay tai biéu
mo trong bénh 1y bat hoat 16ng chuyén, viém phé quan man tinh, xo nang
hay ton thuong mang phé nang mao mach trong tinh trang viém man [45].

Co ché co hoc do ngay giai thich tinh trang viém tai chd lam ting san
xuat NO & duong ho hip trén & bénh nhan ngay to va bénh nhan OSA. Bén
canh d6, giam oxy ting dot gy stress oxy hoa ciing gop phan lam ting tinh
trang viém & bénh nhan OSA so v&i nhom ching [141].

Tuy nhién cac nghién ctru cling cho thdy FENO ciia nhitng bénh nhan
OSA du cao hon so v6i nhém ching nhung van khong vuot qua 25 ppb. So
v6i bénh 1y hen - tinh trang viém duong hé hap co lién quan dén bach cau ai
toan, con trong bénh Iy OSA tinh trang viém lién quan dén bach cau da nhan
trung tinh, dai thuc bao [68].

Viém duong hd hap do bach cau ai toan dugc ching minh lam ting
mot luong 16n NO da dugc chimg minh trong cac nghién ctru hen. Viém

khéng thong qua co ché cua bach cau ai toan s& tang it NO [45]. Tuy viy,
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khong phai nghién ctru nao ciing cho thady FENO cuia bénh nhan OSA cao

hon nhom ching.

Céc co ché gay tang/giam NO trong hoi tho ra trén duoc tom tat tryc

quan bang hinh 4.2
Su khuéch tén
FENO
VE K b} )
A
4
N~
[ JawNO
» D 5
A v Kich thich
N?S sinh tong hgp NO
i !
ANos ;
Xam nhap clia ":.: )
té bao viém Té bao biéu mo

phé quan

NO trong khi thé tang

JawNO

FENO
Giam kha nang
/ khuéch tan
4 »
’ ¢ Tang tiéu thy NO
) tai chd
?

" NOS Uc ché

sinh tong hgp NO

NO trong khi thé giam

Hinh 4.2 Co ché tang va giam NO trong hoi thd

(Hinh minh hoa co ché tang giam NO trong hoi thé cia tdc gid)

Nghién ctru cia Hira Huy Thong [65], Duong Quy S¥ [44] ¢ két qua

khong c6 sy khac biét vé FENO giita bénh nhan OSA va nhém ching.

Khi so sanh v6i cac nghién ctru trude dé ching t6i nhan thay ngoai sy khac

bi¢t v€ chung tdc va tudi tac, cac nghién clru chua c6 sy dong nhat vé phuong

phap do va thoi gian do vi vay ¢ su khac vé két qua. Co 5 nghién ctru sir

dung nghiém phap da luu luong va mé hinh 2 ngin dé danh gia NO trong

hoi thd ctia toan bd hé ho hap bao gdm cua tac gia Duong Quy Sy [44], Hira
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Huy Thong [65], Liu [86], Fortuna [53] va Foresi [51]. M6 hinh hai ngan 1a
mot mo hinh toan hoc (md hinh 40) chia phé quan va phé nang lam hai ngn:
ngin phé quan va ngin phé nang [136]. M6 hinh toan hoc nay don gian héa
phuong trinh toan hoc tinh NO ciia phé quan va phé nang thanh phuong trinh
tuyén tinh. Tir 40, c6 thé cho phép ching ta tinh dugc J’awNO va CANO.
Mo hinh 2 ngin ¢6 thé hiéu don gian vé mit toan hoc : duong dan khi co
dang 6ng voi thanh cimg va duge dic trung bai chiéu dai L va ban kinh dong
tryc r. Ong hinh try dai dién cho phé quan va 17 thé hé tiéu phé quan dau
tién. O vung nay, NO duoc xac dinh dua trén su dbi Iuu, chiéu day cua mo
phé quan duoc bo qua. Theo mo hinh nay luéng NO 1a mot chiéu. Trong mo
hinh 2 ngan, NO duoc téng hop tur biéu mo, tbc do san xuit NO duogc gia
dinh 1a khong ddi va dong nhat va chi nhiing thay doi NO theo chiéu doc
dugc tinh dén , sy khuéch tan lan téa 1a khong tinh dén . C6 3 tac gia do
FENO trudc va sau da ky gidc ngti dé danh gia su thay d6i cuia FENO trude
va sau khi ngt 1a cua Duong Quy Sy [44], JalilMirmohammadi [71] va Chua
[35]. Ba nghién ctru ndy cho thiy FENO ting cao sau khi ngu, nhung khac
biét khong ¥ nghia thong ké. Nghién ctru ctia Liu [86] do FENO trudc va sau
khi ngi sau d6 lay trung binh. Con lai cac nghién ctru khac khong néi rd.
Nghién ctru cua chung t61 thuc hién do FENO sau khi ngu twong tu nhu
nghién ctru ctia tac gia Hira Huy Thong [65]. Do vay, két qua ndng do FENO
ctia nhom OSA hau nhu hoan toan twong dong voi két qua ciia 6ng. Tuy

nhién so véi két qua cta tac gia Duong Quy Sy [44] thi c6 thap hon.

Trong céac nghién ctu trudce day, chi c6 ba nghién ctru khong co su
khac biét FENO giira nhém OSA va nhém tham chiéu. Nghién ctu cia
Foresi (2007) [51], n=34, AHI trung binh = 31,3 + 17,4 1an/gid va nghién
ctru ctia Hira Huy Thong (2015) [65], n=71, AHI trung binh la 26,4 + 17,4
lan/gio c6 két qua FENO khong khéac biét gitt nhom OSA va nhom chung.
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Tuong tu, nghién ctru cia Hamada (2017), n =34, AHI trung binh 31,5 +
26,4 1an/gio, két qua FENO cta nhom OSA khong khac biét so v6i nhom
ching. Tuy nhién trong nghién ctru cua tac gia Hira Huy Thong [65] va
Foresi [51] da loai trir bénh nhan c6 bénh tim mach dong méc nén co 18 vi
vay khong ghi nhan sy khac biét gitra nhém OSA va nhom chimg. Co 1€ tinh
trang viém tai chd ctia nhitng bénh nhan OSA c6 kém bénh tim mach cao
hon 1 rét so voi nhom chimg. Chung t6i tin day 1a thuc té chung ta thuong
gip, da s6 bénh nhan déu c6 bénh dong mac. Bén canh d6, trong cac nghién
ctru nay, su khac bi¢t cia BMI gitra hai nhdm OSA va nhém ching khong

qua nhiéu va c& mau tuong doi nho nén ket qua chua thé dai dién dugc.

Bang 4.2 So sanh FENO 50ml/giay theo do ndng OSA gitra cac nghién ctru

Tac gia Dk npe /trung OSA nang i
binh
Hira Huy 0,86
Thoéng, 2015 5FOE26)3 169+11,4 17,6 £12,0
[65], n=71
Hamada, 2017 | FENO 0,42
[60], n= 34 50 ml/s 27,3+15,3 21,4 £5,7
Duarte [42], FENO 0,392
n=229 50 ml/s 22,3+ 20,2 19,7+ 11,7
Chung t6i, FENO
2020 n=123 50 mlfs 11,9 (5,6-29,2) 13,52 (6,1 -24,7) 0,229

M6 ta dic diém FENO 50ml/s trong nghién ciru, theo phdn nhém dé ndng OSA

Diém chung ctia cac nghién ctru 1 mitc FENO ciia nhdm bénh nhan
OSA vén thap hon ngudng FENO viém cta ATS. Co ché viém tai chd cua
OSA thong qua su tdng iNOS do qué trinh stress oxy hoa va tinh trang viém
khong lién quan dén bach cau 4i toan nén c6 18 vi vady FENO khong cao nhur
trong tinh trang viém dudng ho hap do bénh 1y hen.

Trong da sb cac nghién ctru, ndng dd FENO hau nhu déu thap hon 25
ppb, riéng nghién ciru cua tac gia Carpagnano (2008) [29] va Fortuna (2011)
[53] c6 ndng d6 FENO ting trén 25 ppb. Day ciing 1 mot trong cac nghién
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ctru do FENO dau tién trén bénh nhan OSA. Trong nghién ciru ctia Ong tat
ca bénh nhan OSA déu béo phi (BMI > 30 kg/m?), khac véi cac nghién ciru
khac bao gdm bénh nhan OSA khong béo phi. Nghién ctru cta Fortuna
(2011) [53] ciing c6 két qua FENO > 25 ppb. Trong nghién ctru ctia 6ng tuy
khong noi1 10 chon bénh nhan béo phi, nhung BMI trung binh cia bénh nhan
OSA trong nghién ctru cua 6ng 13 31,2 + 3,3 kg/m?, nhu vay hau hét bénh
nhan OSA trong nghién ctru déu béo phi. O nhitng bénh nhan béo phi OSA,
trong luong & ving cd cao do d6 khi ngay, rung phan mém tai ving hau hong
nhiéu hon bénh nhan khong béo phi, giai thich tinh trang viém dudng ho hap
nhiéu hon [117],[118],[125].

Mit khac, két quéa trong nghién ctru chiing toi cho thay khong co lién
hé gitta FENO 50 véi d6 ning ctia OSA, ciing nhu AHIL Két qua nay goi ¥
rang FENO 50 khong phai 13 mot thong s6 hitu ich trong bénh 1y OSA.
Nghién ctru cua tac gia Hra Huy Thong [65], Foresi [51], Hamada [60],
JalilMirmohammadi [71], Carpagnano [29], Cowan [32] ciing c6 két qua
khong khac biét cia FENO 50 ¢ nhom OSA so vdi nhom ching hay gitra
cac nhom do ning twong tu két qua trong nghién ciru chung toi. Chinh vi 18
d6 cac nghién ctru vé sau da thuc hién do NO da luu luong dé danh gia ky
hon vé NO trong hoi thd & nhém bénh 1y OSA.

Két qua trong nghién ctru ctia chiing t6i twong tu nhu cia tac gia Hua
Huy Thong [65], khi so sanh FENO theo mtrc d6 nang OSA, khong ghi nhan
c6 su khac biét co y nghia thong ké. Piéu nay c6 thé cho thiy, tinh trang
viém dudng ho hap néi chung cta cac nhom do ning OSA gan tuong duong
nhau.

Tuong tu, két qua cta tac gia Hamada [60] cling cho thdy khong c6 su
khac biét vé tinh trang viém duong ho hap trén giira cac nhom do ning OSA

khi khong c6 su khac biét co y nghia thong ké vé mirc FENO giita cac nhom.
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Gan day, nghién ctru ctia R.Duarte ciing c¢6 két qua twong tur, khong c6
su khéc biét co ¥ nghia vé mirc FENO ctia nhom chimg va theo do ning OSA
[1].

Véi nhitng thong tin tong hop néu trén, ¢ thé thay co ché ting NO
trén b¢nh nhan OSA khong lién quan dén bach cau 4i toan, va FENO 50
ml/gidy khong cho phép phan biét dugec OSA ning trén quan thé OSA. Mot
mit do viém duong ho hip trén ctia bénh nhan OSA khéng thong qua co ché
bach ciu 4i toan dong thoi trong nghién ctru ciing khong c6 bénh nhan hen
hay chdng l4p hen-COPD hoic bénh di tmg kém theo nén khong gia ting sy
khac biét.
4.2.2.2 NO phé quan (J’awNO)

Nhu di trinh bay & trén, J’awNO 1a mét trong 2 hang s sinh 1y cta
NO néi sinh trong dudng ho hap. J’awNO 14 tich sb gitta nong do CawNO
tirc NO ndi sinh ¢ thé hoa tan trong 16p biéu md va luu luong khuéch tan
chuyén biét DNO; va J’awNO doc lap véi yéu t6 khi dong hoc. Nhu vy,
J’awNO 1a thong sb dang tin cay dé khao sat san lugng NO trong duong ho
hép.

Béng 4.3 So sanh J’awNO nhoém OSA cua céc nghién ctru

3 A J’awNO
e 2 A oy
Tuoi BMI kg/m<  AHI lan/gio nl/pht
Fortuna, 2013 54+1 68,8 (3,2-
53] 30 0 54+10 46,71 348,0)
) 51+1
Liu, 2016 [86] 32 1 28,2+3,5 28,2+3,5 50,2+4,8
Dwong Quy Sy, 94+1
2016 [44] 52 3 23,9134 25,6+15,9 39,1 +23,6
Hira Huy Thong, 58+1
2015 [65] 71 0 29,946,5 29,9+6,5 62,5+ 56,9
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Viét 153 53,52 (30,1 27,6 (21,7 - 32,7 (2,1 -
Nam —~79) 38,6) 84,9)

J’awNO ciia nghién ctru chiing t6i gan tuong dong véi két qua trong

Chung toi

nghién ctru cia Duong Quy S¥ [44] va thap hon cua Fortuna [53], Liu [86]va
cua Hra Huy Thong [65]. Nghién ctru cia Hra Huy Thong [65] khong ¢6 su
khac biét ndng d6 J’awNO giita nhom ching va nhém OSA. Nghién ctru clia
Fortuna [53] va Liu [86] c6 J’7awNO ¢ nhom OSA cao hon nhém chung co
y nghia thong ké, twong dong v4i nghién ciru ctia chiing to6i. Nghién ciru clia
ching t61 bao gém bénh nhan c6 bénh tim mach, ho hép déng méic tuong tu
nghién ctru ctia Liu [86]. Nghién ctru ctua Fortuna [53] v6i hau hét bénh nhan
béo phi co thé ting tinh trang viém tai chd do ngay nhu di phan tich & trén.
Vi vay chiing ti cho rang can lam thém nghién ctru voi cac nhém bénh nhan
khéc nhau dé c6 thé c6 mutc J’awNO cu thé trén tirng nhom d6i tuong.

Gia tri ’awNO trong nghién ctru ctia chiing toi 1an luot 1a 19,6 nl/phut
so vai 36,2 nl/phat cho 2 phan nhom OSA nhe/trung binh va OSA nang. Tuy
nhién khi khao sat NO cta phé quan (J’awNO), chung t6i ghi nhan nhom
OSA nang c6 mtc J’awNO cao hon nhém OSA nhe-trung binh cé ¥ nghia
thong ké. Két qua nay twong tu két qua cua J. Liu, voi J’awNO cao hon &
nhém OSA so v6i nhom ching (50,2+4,8 vs 21,7+1,8 nl/phuat). Nguoc lai
trong nghién ctru ctia Hra Huy Thong [65] va Duong Quy S¥ [44] khéng ghi
nhan su khac biét c6 y nghia. Nghién ctru cia Hira Huy Théng [65] c6 dan
s6 nho, voi nhém OSA ning chi ¢6 21 bénh nhan nén c6 thé két qua chua
phan anh phu hop. Nghién ctru ciia tic gia Duong Quy Sy [44]co dan sb
nghién cru chu yéu 1a bénh nhan OSA trung binh nhe do d6 va ¢& mau nho
(n=52 cho ca ba nhém OSA nhg, trung binh, nang) do d6 co 1€ cling chua

phan anh chinh xéc.

4.2.2.3 NO phé nang (CANO)
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Vi1 phuong phap do NO trong hoi théd hai ngan, cho phép chung t6i
danh gia sdu hon vé muc d6 viém cia dudong ho hap qua NO phé nang
(CANO). CANO 14 hing sé sinh Iy tht hai ctia NO néi sinh trong duong ho
hap, doc 1ap véi yéu té khi dong hoc va biéu thi cho muc d6 sinh tong hop
ctia NO trong phé nang.

Cho dén hién tai chua c6 nhiéu nghién cuu cé thé thuc hién do béng
phuong phap nay trén bénh nhan OSA. Hién c6 nam nghién ctru danh gia
NO ciia phé quan va ctia phé nang bao gdm: nghién ctru cia Duong Quy S¥
[44], Hira Huy Thong [65], Liu [86], Fortuna [53] va Foresi [51].

Mitc CANO phan 4nh NO san xuét ra tai chd tir cic phan xa ctia phoi
va khuéch tan qua mang phé nang mao mach ma OSA véi hau qua giam oxy
ting dot khi nga gay viém té bao noi mé va giy viém hé théng do tinh trang
stress oxy hoa ting hoat hoa iNOS , do d6 vé mit 1y thuyét OSA c6 thé anh
huéng dén ndong @6 CANO. Tinh trang ting CANO dugc giai thich bang co
ché giam oxy timg dot khi ngti [65]. Cac nghién ciru trude, két qua cho thay
¢ su khac biét vé néng do CANO gitra nhom OSA va nhém tham chiéu.
Tuy nhién nghién ctru cia ching t6i va cua tac gia Liu [86] khong ghi nhan
su khac biét co y nghia thong ké. Cac nghién ctru cuia Hira Huy Thong [65],
Duong Quy Sy [44], Fortuna [53], Foresi [51] chon nhom tham chiéu khéng
c6 bénh tim mach dong méc, khong dang hut thude. Trong khi nghién ctu
cua Liu [86] chon nhiing bénh nhan di kham bénh tai cung bénh vién, nghién
ctru ctia chung t6i chon nhitng bénh nhan nghi ngd OSA nhung két qua da
ky ho hap c6 AHI < 5 lan/gio. Mt khac, nghién ciru cua tac gia Liu [86] c6
¢& mau twong dbi nho va nam gidi chiém da sd, ty 1& hut thudc 14 & nhom
OSA cao c6 1& vi vay khong c6 sy khac biét nhiéu vé ndng d6 CANO giira

hai nhém. Tuy nhién, nhin chung két qua CANO ciia cac nghién ciru van
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chua c6 su thuan nhét, ¢6 1& can 1am thém nhiéu nghién ctru v6i cd mau 16n
hon dé tim duoc gia tri CANO dai dién.

Tac gia Foresi [51] da bao cdo trong nghién ctru cua 6ng khi ghi nhan
NO phé nang (CANO) thap hon & nhém OSA so v&i nhom chimg (2,96+0,48
vs 5,35+0,38), p<0,05).

Nguédn gbe ctia NO phé nang 1 két qua cua sy cAn bang su san xut
NO & doan cubi dudng ho hap va sy tham thau ndé qua mang phé nang mao
mach. Tang NO phé nang dugc tim thdy ¢ bénh nhan hen, viém phé nang,
COPD, xo0 gan do tang san xuit NO tir nhirng té bao viém, ndi mé, ndi mac.
O bénh nhan OSA c¢6 su giam oxy timg dot khi ngii gdy stress oxy hoa, viém
hé thong tir 46 gay ton thuong ndi mac, rdi loan chirc ning ndi mé [154].

Bénh nhan OSA da dugc bao céo co ting Protein phan ung C (CRP),
interleukin 6-8, TNF-a. ... chirng minh ¢6 tinh trang dap rng viém toan than.
Giam NO phé nang c6 lién quan dén cac goc oxy tu do do giam oxy timg dot
khi ngt anh huéng dén tinh thim thiu qua mang phé nang mao mach cua
NO [97].

Nghién ctru ctia Fortuna [53] cling ¢6 NO phé nang thap hon & bénh
nhan OSA (1,65+0,90 vs. 2,86+1,39, p=0,001), tuong tu két qua cua Foresi.
Ong cho rang giam oxy trong khi ngii gy rdi loan chtic ning ndi mac va
giam eNOS mao mach phé nang va giam NO phé nang.

Tuong tu, nghién ctru ctia J.Liu [86] c6 NO phé nang thip hon & bénh
nhan OSA (3,25%0,31 vs. 3,83+0,34 ppb, p=0.22), nhung khac biét khong y
nghda thong ké. Trong nghién ciru ndy cua chung t6i, NO phé nang ciing ghi

nhan thap hon & nhém OSA ning so vi nhom con lai.
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4.4.4 Pic diém NOx trong mau

NO trong méu dugc san xuat tir NO trong hoi thd thong qua con duong
arginine khtr oxy héa. Nhung NO trong mau c6 thoi gian ban hiy ngan, né
nhanh chong chuyén hoa thanh nitrate-nitrite (NOX) trong mau.

O bénh nhan OSA c6 tinh trang stress oxy do giam oxy ngit quing khi
ngu c6 thé gay giam NO trong mau. Hau hét cac nghién ciru trude day déu
ing ho gia thiét, trong OSA ¢6 sy giam NO trong mau lam tang két tap tiéu
ciu va co mach, gay ra hau qua 1én hé tim mach vé 1au dai [59].

Cho dén hién nay van chua c6 khuyén cdo nao vé nong do nitrite-
nitrate trong mau vi ndng d6 ndy con phu thudc rat nhiéu boi nitrate ngoai
sinh tir thirc an hay duoc phim. Do d6, cac nghién ciru déu nham so sanh
liéu ndng do nitrate-nitrite trong mau ctia bénh nhan OSA so v6i nhém tham
chiéu.

Nong d6 NOx trung vi trong nghién ctru cua ching t6i 1a 32,5 (26,5 —
40,8) umol/L cao hon ctia Canino (2015) [27] va thap hon Ortac (2014) [101]
va Ozkan (2007) [103]. Tuy nhién hai tac gia ghi nhan c6 su khac biét nong
d6 NOx giira nhom OSA va nhom chimg c6 ¥ nghia théng ké. Trong nghién
ctru cua 6ng, nhom ching duogc lya chon 1a nhitng bénh nhan khoe manh,
khéng c6 bénh tim mach ddng mac va khong dang sir dung bat ky thude nao.
Nghién ctru ciia chung t6i di lua chon nhimg bénh nhan dén nghi ngd OSA
va c6 két qua da ky ho hap vi AHI cao hon 5 1an/gio.

Két qua NO trong mau khi so sanh 2 phan nhom d6 ning OSA cia
nghién ctru chiing t6i twong ddng véi nghién ctru ciia Yuksel [146] khi c6 su
khac biét vé NOx trong mau ciia nhém OSA nhe-trung binh véi nhom OSA
nang. Tuy nhién nghién ciru cia tac gia Ozkan (2008) [103] va Canino
(2015) [27] cho thay khac biét khong c6 ¥ nghia thong ké. Cac nghién ciru
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trén cung str dung phuong phap quang phd mau dé dinh luong NOx, riéng
nghién ctru cua Yuksel [146] chi do dugc nitrite ma khong do dugc nitrate.
Nghién ctru cua tac gia Petrosyan [109] chi do dugc nitrate, khong do duoc
nitrite. Nghién ctru ctia chung t6i str dung phuong phap dién phan dé do nong
do NOx.
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Bang 4.4 So sanh ndng do nitrate-nitrite trong méau ciia cac nghién ctru

OSA nhe¢/trung
binh
Petrosyan, 2008 [109] 36 14,4+5)9 <0,01
Ozkan (2008) [103] 49 50,7139 46,6 + 13,5 >0,05
Yuksel (2014) [146] 66 43,4+321 <0,05
Canino (2015) [27] 48 33,47+10,5 22,84 + 7,79 >0,05
Chung t6i (2020) 123 | 34,0 (27,0-37,8) 35,5 (26,3-43,5) | 0,006

Két qua ctia chiing toi cao hon cua tac gia Canino [27] va thap hon cua
tac gia Yuksel [146], Ozkan [103]. Nhitng nghién ctru dau tién véi ¢& miu
nho cho thiy cé su khac biét ¢ y nghia théng ké cia NOx trong mau cia
nhom OSA va nhom tham chiéu, goi ¥ gia thiét tinh trang stress oxy hoa 1a
co ché anh huong dén cic bénh dong mic tim mach ¢ bénh nhan OSA. Tuy
nhién cac nghién ctru ctia nhitng nim gan day, v4i ¢d mau 16n hon nhan thay
van chua c6 su khac biét c6 y nghia. Diéu nay c6 thé do, NOx trong méu bi
anh huong boi nhidu yéu t6 bao gdm: ché do an, thudc co nitrate trong bénh
ly tim mach, v...v...Va can 1am nghién ctru trén nhimg bénh nhan OSA
khdng cd kém céc bénh dong mic trudc do thi két qua mdi mé ta thuc su
nong do nitrate cia bénh nhan OSA. Tuy nhién da s6 bénh nhan nghi ngo
OSA dén bénh vién do da ky ho hap da sé di c6 bénh dong mac.

Nghién ctru cua chung toi cling danh gia nong do FENO, CANO,
J’awNO va NOx cta nhém OSA c¢6 triéu chimg ban ngay ning (budn ngi
ngay qua muc), tuy nhién chung t6i khong ghi nhan cé su khac biét c6 y
nghia gitta hai nhdm. Nhu chung ta d3 biét, thtr nhit triéu chting ban ngay
d6i khi khong tuong tmg v&i d6 ning cia chi s6 ngung giam thd (AHI), thir
hai, thang diém ESS danh gia muac budn ngti ngay ¢ 1& chua hoan toan ap

dung duogc cho ngudi Viét Nam vi sy khac biét thoi quen séng va tdp quan.
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C6 1& & ngudi Viét Nam chi can 9 diém 1a co thé danh gia 1a budn ngii ngay
quad muc va chi ap dung cho nguoi tri thirc.

4.5 M@i twong quan ciia NO trong hoi thé va dd ning OSA

4.5.2 Mbi twong quan ciia phan suat NO trong hoi thé (FENO) va AHI

Nhiéu gia thiét vé méi tuong quan ctia OSA va NO 1a do tinh trang giam
oXy mau, giy tress oxy hoa va sinh ra cac goc tu do gy viém va lam ting
NO & duong ho hdp. Ngay trong OSA ciing gy viém tai ving hau hong do
tinh trang rung co hoc va ciing c6 thé gy ting NO trong hoi thd. Co ché
ctia OSA 1a tinh trang xep va mé lai dudng tho 1ap di 1ap lai nhiéu lan trong
khi ngu kém theo hau qua 1a gidm oxy mau tung dot do d6 gay tinh trang
stress & niém mac duong ho hap trén twong ty nhu tinh trang ton thuong do
thiéu mau va tai tuéi mau. Hau qua cua tinh trang trén 13 giy stress oxy hoa
va sinh ra cac gdc oxy tu do va gy viém dudng hd hap trén trén bénh nhan
OSA thudng 13 & miii, a-mi-dan va hau mii [58],[107],[125] véi thAm nhiém
va phit mo k& & mo sinh thiét [125]. Viém duong ho hép trén lam réi loan
chuc nang ctia co ho hdp va ton thuong than kinh tai chd va cudi cing gay
hep va xep duong hé hap trén nhiéu hon [55].

Két qua ctia nghién ctru cho thdy khong c6 su tuong quan ciia phan suat
NO (FENO) véi chi s6 ngung giam thé (AHI).

Trong cac nghién ctru khao sat dau tién vé NO trong hoi thd ra, nghién
ctru cua tac gia Petrosyan [109] khong ghi nhan ¢6 su tuong quan cua FENO
va AHL C6 1& phuong tién k¥ thuat thoi d6 con han ché nén két qua chua
thuc sy miéu ta dugc FENO chinh x4c, cu thé 1a FENO trung binh ctia bénh
nhan OSA ctia nghién ctru thap nhét so véi cac nghién ctru khac.

Tuong tu, nghién ctru cua tac gia Foressi [51] cuing ndm ghi nhan khong

6 su khac biét cia FENO ctia nhém OSA va nhém tham chiéu. C& mau nho
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(n=63) cho ca hai nhém va st dung mdy do NO2-80 1a su khac biét cua
nghién ctru nay so véi cac nghién ctru khéc.

Tac gia Culla (2010) [33] tim thidy mdi twong quan cia FENO va AHI
(r=0,466, p=0,003), tuy nhién tac gia lai so sanh v&i nhém bénh nhan hen.

Tac gia Fortuna (2011) [53] cho thiy c6 su twong quan twong d6i chit
cua FENO va AHI (r=0,466 va r=0,8, p<0,05) véi nhém OSA c6 céc bénh
d6ng mac tim mach va nhém tham chiéu khong c6 bénh dong méc tim mach
(c6 3 bénh nhan (10%) c6 tang huyét ap). Két qua nay giup hy vong co thé
tim dugc dau 4n viém, thuc hién vao ban ngay, dé dang, nhanh chéng gitip
go1y OSA va tuong quan véi mic d§ nang cua OSA.

Tuong tu, nghi€én ctru ctia Chua (2013) [35], st dung may NIOX
MINO, két qua cho thiy c6 twong quan ctia FENO va mirc do ning ciia OSA
cu thé 1a AHI cua bénh nhan OSA (1=0,65, p< 0,01). Nghién ctru ciing cho
thay su khéc biét cia FENO trudc va sau khi nga khac biét c6 y nghia théng
ké.

Tuy nhién, nghién ctru cua tac gia Hra Huy Thong ndm (2015) thuc
hién trén 95 nguoi tai Phap lai khong tim thay sy khac biét cia FENO gitra
nhém OSA ndng va OSA nhe-trung binh. Trong nghién ctru nay, tac gia da
tién hanh do FENO trudc ngt ciia bénh nhan vao thoi diém bénh nhan dén
tham kham [65].

Tuong tu vay, nghién clru cua tac gia JalilMirmohammadi (2014) [71]
cling khong tim thay twong quan ctia FENO va AHI.

Nghién ctru ctia Liu (2015), tac gia chon nhitng bénh nhan OSA nang,
do FENO ngay sau khi bénh nhan thtic day, nghién ctru tim thdy twong quan
khong chat cia FENO va AHI (r=0,47, p=0,006).
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Tac gia Hamada (2016), khong noi 1& do FENO vao thoi diém nao
nhung két qua khong tim thdy tuong quan cia FENO va AHI (p=0,73).

Nhu vay, NO & dudng hd hap trén (FENO) khong gitip phan biét do
nang OSA trong quan thé bénh nhan OSA dén kham tai bénh vién.

4.5.3 Twong quan thuan gitra J’awNO va AHI

San lugng NO phé quan (J’awNO) trong nghién ctru ctia chiing toi ghi
nhan c6 tuong quan thuan tuy yéu vdi do nang OSA cu thé 1a AHI véi rho
=0,25; p = 0,029. Cho dén hién tai co 4 nghién ctru thuc hién vé OSA va
J’awNO.

Nghién ctru ctia Hira Huy Thong trén 71 bénh nhan OSA khong kem
cac bénh déng méc tim mach va do NO trong hoi thd dugce thuc hién trude
ngu vao thoi diém bénh nhan dén kham. Nghién ctru khong thay twong quan
cta J’awNO va AHI (r=-0,074 va p=0,54) [65].

Nghién ctru cia Duong Quy Sy trén 52 bénh nhan OSA va khong kém
cac bénh déng méc tim mach, ho hép nang va khong diéu tri corticoids nhiéu
ngay trude d6. Nghién ctru cho thdy twong quan thuan cia J’awNO va AHI
c6 y nghia thong ké vai r=0,302 va p=0,030 [44].

Nghién ciru ctia Liu trén 32 bénh nhan OSA ning, c6 kém bénh dong
mac tim mach, do NO trong hoi thd trudc va sau ngii. Nghién ctru ciing cho
thay twong quan thuan giira I’awNO va AHI véi r=0,460 va p=0,008 [86].

Nghién ctru cuia Fortuna trén 30 bénh nhan OSA trung binh-nang, cling
bao gém bénh nhan c6 bénh tim mach déng mac, loai trur nhitng bénh nhan
str dung corticoids 6 tuan truéc d6 va bénh phdi man tinh bao gém hen,
COPD, gidn phé quan, sarcoidosis. Nghién ctru khong ghi nhan tuwong quan

cua J’awNO va AHI [53].
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Nhu vay nhin chung, con it nghién ctru khdo sat tuong quan cua
J’awNO va AHI nhung ciing ghi nhan twong quan thuan yéu ctia J’awNO
v6i do nang OSA trong nghién ctru ciia ching t61 va cac nghién curu khac.
4.5.4 Twong quan nghich gitra CANO va AHI

Nghién ciru cua ching t6i ghi nhan NO & phé nang (CANO) tuong
quan nghich yéu voi AHL

Nhiéu tac gia cho riang c6 su twong quan cia CANO véi d6 ning cua
OSA vi OSA khong chi gay viém tai chd ma ¢ thé gay viém toan bd duong
hé hap va phé nang thong qua co ché stress oxy hoa. Két qua ctia chung toi
tuong tu két qua cua Fortuna [53], Duong Quy S¥ [44] va Htra Huy Thong
[65]. Tuy nhién, nghién clru cta tac gia Liu [78] va nghién ctru cua Foresi
[43] khong tim thay twong quan ciia CANO va AHI [43].

Nhu vay, tuong quan cia CANO véi d0 ndng OSA cho t61 hién tai
mau thuan gitta cdc nghién ciru va con kha it nghién ctru vé van dé nay. Vi
véy, chung t6i thiét nghi can c6 thém nhiéu nghién ciru c6 ¢& miu 16n hon
va phuong phap chon mau chit ché hon dé co thé ching minh twong quan
ctia hai bién sd nay.

455 Twong quan cia NO trong hoi thé va SpO. khi ngu

Chuing t61 cling khong ghi nhén c6 sy tuong quan cia FENO, CANO
va NOx tuy nhién c6 twong quan nghich yéu ctia I’awNO va SpO; thip nht
khi ngti. Nghién ctru cta tac gia Duong Quy S§ (2015) khdo sat trén 52 bénh
nhan OSA cho két qua twong quan nghich gitta CANO va SpO, thap nhat
khi ngu (r=-0,374, p=0,034) vdi CANO trung binh la 5,3 + 1,9 ppb [44].
Nghién ctru cua Fortuna (2011) cho thiy twong quan thuan gitta CANO va
SpO2 thip nhit khi ngt (r=0,5, p=0,02) [53]. FENO ciing duoc ghi nhan c6
tuong quan v4i SpO; thap nhat khi ngi trong nghién ctru ctia Culla (2010)
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v6i r=-0,393, p=0,018. Két qua nghién ctru chung t6i phu hop véi két qua
trong nghién ctru cua tac gia Carpagnano va cua tac gia Hamada. Nghién ctru
ctia Carpagnano (2008) khong tim thay tuong quan ciia FENO véi SpO tbi
thiéu khi ngu (r=0,43, p>0,05) [29]. Nghién ciru cua tac gia Hamada (2016)
khao sat 34 bénh nhan OSA khong tim thdy mbi twong quan ciia FENO va
SpO, tbi thiéu khi nga (r=0,051, p=0,72) [60]. Trong khi nhiéu gia thuyét
cho rang NO ¢6 lién quan dén tinh trang stress oxy hoa do giam oxy mau,
nhung twong quan ciia FENO va CANO véi SpO tdi thiéu khi ngli con mau
thudn & nhiéu nghién ctru.
4.5.6 Twong quan ciia NO trong hoi thé va diém budn ngia Epworth
Trong nghién ctru cua chiing t61, ngoai khao sat tuong quan cia NO

vo1 do OSA theo AASM, ching t61 cling khédo sat twrong quan cua NO va do
nang cua triéu ching ban ngay, cu thé 1a mirc d6 budn ngu ngay. Tuy nhién
chung t6i khéng tim thay twong quan ctia NO va mirc d6 buon ngii ngay. Qua
thuc, thang diém ESS dung dé danh gia mic d6 budn ngii ngdy mang tinh
chu quan va do su khéc biét van héa nén viéc ap dung noé tai Viét Nam chua
dugc hoan toan chinh x4c. Mt khac nhidu nghién ctru da cho thay, d6 ning
OSA khong tuong xtmg v6i d6 ning cia triéu ching 1am sang. Két qua nay
ctia ching t6i cling twong dong véi két qua trong nghién ctru ciia Liu (2015)
[86].
4.6 MBObi twong quan ciia NO trong mau va do ning OSA
4.6.2 Mbi twong quan cia NO trong mau va AHI

Trong nghién ctru ctia chiing t61, nitrate-nitrite trong mau khac biét co
y nghia gifta hai nhom bénh nhan OSA nhe/trung binh va OSA néng cling
nhu twong quan voi AHL Do nitrate-nitrite noi sinh duoc san xuét tir eNOS

rat it, nitrate-nitrite mau bj anh hudng nhiéu béi nitrat ngoai sinh, nén rat kho
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danh gia sy tuong quan nay. Méat khac trong nghién ctru ctia chiing t61 khao
sat nhirng bénh nhan OSA ¢6 céc bénh tim mach déng méc va dang diéu tri
thudc, do d6 viéc xac dinh twong quan ciing bi anh huéng. Nghién ciru cua
tac gia Ip (2000) khao sat trén 70 bénh nhan OSA, tim thiy twong quan
nghich cua nitrate-nitrite mau véi AHI (r=-0,389, p=0,001) [69]. Nghién ctru
ctia tac gia Ozkan (2007) thuc hién trén 34 bénh nhan OSA thi thdy c6 tuong
quan nghich cuia nitrate-nitrite va AHI chi & nhém bénh nhan OSA nang (r=-
0,641, p=0,007) [103]. Nghién ctru cua Yuksel (2013) khao sat trén 51 bénh
nhan, khong tim thay twong quan cia nitrate-nitrite v6i AHI (p=0,9854)
[146]. Nghién ctru cua Weiss (2012) thyc hién trén 38 bénh nhan OSA tim
thiy twong quan nghich ciia AHI va nitrate-nitrite (r=-0,42, p<0,05) [142].
Nghién ctru ctia Canino (2015) ciing tim thdy twong quan nghich cta nitrate-
nitrite véi AHI (r=-0,61, p<0,001) [27]. Cac nghién ctru trén khao sat ca
nhom chtng khong ¢ bénh tim mach 1am han ché su anh hudéng cia nitrate
ngoai sinh. Nhu vay, cac nghién ctru trude ddy cho thay nitrate-nitrite mau
c6 twong quan nghich vi AHI. Mdi tuong quan nay chimg minh trén nhom
d6i twong hau nhu da loai bo anh hudng bai nitrate ngoai sinh. O bénh nhan
OSA, duong nhu nitrate-nitrite nd1 sinh ¢é lién quan dén do nang OSA.
Trong nghién ctru ciia chung t6i, do thiét ké nghién ciru quan sat, nitrate
ngoai sinh chua kiém soat chit nén ghi nhan twong quan thuan cua nitrate-

nitrite va AHI.
4.6.3 Mbi twong quan cia NO trong mau va SpO: khi ngi

Nghién ctru chiing t6i khong ghi nhan tuwong quan cuia nitrate-nitrite
trong mau va SpO, khi ngti. Nghién ciru ctia Ortac cho thdy mbi twong quan
nghich khong chat ctia nitrate-nitrite trong mau va thoi gian giam do bao hoa
oxy mau khi ngt véi r=-0,45 va p< 0,05[101]. Twong tu, nghién ctru cta Ip

cling tim thdy méi twong quan nghich yéu véi thoi gian giam do bio hoa oxy
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mau voi r=-0,346 va p=0,004 [69]. Nghién ctru ciia Noda c6 két qua, ndng
dd nitrate-nitrite mau khong tuong quan véi thoi gian giam SpO; khi ngu.
Nghién ciru ctia Canino ¢ két qua tuong quan thuén giira nitrate-nitrite mau
va SpO; trung binh trong dém r= 0,418 va p< 0,01[27]. Nghién ctru cta
Ozkan chi tim thdy tuong quan nghich yéu cua nitrate-nitrite mau va SpO,
thap nhat trong dém véi r=—0,641 va p=0,007 & nhimg bénh nhan OSA ning
[103]. Mbi twong quan cia nitrate-nitrite mau véi do ning giam SpO, mic
du chua dugce chirng minh trong nghién ctru ctia ching t61, nhung céc nghién
ctru khéc cho thay c6 trong quan nghich yéu véi thoi gian giam do bio hoa
oxy mau. Cac nghién ctru khac khong tim thiy twong quan cia nitrate-nitrite
v6i SpO; thap nhét khi ngt, twong tu nghién ctru ctia chiing t6i [122]. Nhu
vdy, tuong quan ctia nitrate-nitrite mau voi SpO, thap nhat khi nga con chua
théng nhat trong nhiéu nghién cru. Pidu nay c6 thé do & mau ctia cdc nghién
ctru chua du 16n hoac tinh trang stress oxy hoa thuc sy lién quan dén tinh
trang giam oxy mau va tai oxy mau ngit quang trong khi ngii chit khong lién
quan dén mirc d6 giam oxy mau. Bang chtng 1a nhiéu nghién ctru déu cho
thay twong quan ctia NO trong mau va AHIL ciing nhu 13 ¢6 su khac biét ndng
do NO trong mau theo do nang cia OSA.

Do d6, dé danh gia chinh x4c twong quan cua nitrate-nitrite noi sinh
trong mau ctia bénh nhan OSA va d6 ning giam SpO, mau can lam thém céc
nghién ctru khac chat ch€ hon véi loai sy anh hudng cua nitrate ngoai sinh.
4.6.4 Mbi twong quan ciia NO trong mau va diém Epworth

Buodn ngli ngdy nang 1a mot trong nhiing triéu chimg quan trong dé danh
gia do niang OSA. Tuy nhién viéc danh gia chu yéu dya vao danh gia chu
quan. Cac phuong phap danh gia do ning budn nga ngay khach quan khac
doi hoi nhan lyc va phuong tién khong dé trang bi dugc & Viét Nam ngay ca

& tuyén chuyén khoa. Vi vy chit chi diém sinh hoc NO trong méu c6 thé 1a
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mot xét nghiém tiém nang. Tuy nhién, nghién ctru chung t6i khong ghi nhan
tuong quan ciia NO va do ning budn ngi ngay. Nghién ctru ctia Franco
(2012) [54] ciing c6 két qua twong tu ching toi khi khong tim thiy tuwong
quan ctiia NO mau va diém Epworth (thuéc do do ning budn ngu ngay). Tuy
nhién do c6 thé bi anh hudng bai nitrate ngoai sinh nén khé danh gia dugc
tuong quan cua nitriate-nitrite ndi sinh va mérc d6 budn ngi ngay.

Tom lai, mac du NO trong mau co6 tuong quan voi AHI va ¢6 su khac
biét ndng d6 gitra 2 phan nhom d6 ning OSA c6 thé giai thich co ché viém
ctia OSA va anh hudng toan than ctia bénh 1y. Két qua nay ciing gitp ung ho
gia thiét c6 ton thuong ndi mac & bénh nhan OSA ning giy cac bénh tim
mach dong mac. Tuy nhién, chiing t6i nhan thiy day 1a xét nghiém khong
san ¢ tai cac bénh vién, do d6 NO trong méau chua nén ap dung dé phan biét
OSA ning trén thyc té 1am sang hién tai c6 thé can nhic st dung trong tuong
lai.

4.7 Ung dung lAm sang ciia NO trong hoi thé

Dua vao két qua khao sat twong quan giita 6 thong s6 vé NO trong hoi
thd va OSA ndng, chiing t61 da nhan dién dugc 4 thong $6 tiém nang la FENO
100, FENO 350, CANO va J’awNO c¢6 thé duoc dung dé phan biét do ning
ctia OSA trude khi thuc su c6 két qua da ky ho hép.

Tuy nhién, phéan tich don bién lai cho thay khong c6 chi s6 xét nghiém
don ddc nao, bao gdm diém sé Epworth, NO trong hoi thé ... cho phép phan
loai chinh x4c d6 ning OSA ; tir d6 ching toi thir két hop céc thong sb vé
NO véi cac thong s6 don gian khac nhu BMI, chu vi vong 6, vong bung va
ESS trong mot quy lut chan doan da bién. Két qua ctia cach tiép can nay da
thanh cong, voi 2 giai phap, gom 1 md hinh hoéi quy logistic va mot so do

hinh cay.



123

Két qua nay ciing phil hop véi cac nghién ciru sang loc OSA hay do
nang OSA dua trén dac diém nhan tric hoc hay diém sd ctia bd cau hoi budn
ngu ngay Epworth. Nghién ctru vé dic diém nhan tric hoc phan biét d6 ning
OSA tai Dai Loan cho théy khong c6 su can bﬁng vé dd nhay va dg dac hi¢u,
mac khac do dac hi¢u khong cao (78%) khi dung chu vi vong bung hoac 70%
khi dung tudi [87]. Cac nghién ctru vé thang diém budn ngt ngdy Epworth
trong sang loc OSA nang c¢6 do nhay va do dac hiéu khong cao, va cho dén
hién tai diém Epworth ctia cdc bénh nhan OSA tai Viét Nam thép hon murc
bénh 1y va thay d6i ¢ cac nghién ctru [3],[4]. Do d6, viéc phdi hop cac dic
diém 1am sang va va chat chi diém sinh hoc 1a diéu kha di c6 thé cai thién
dugc d6 nhay va do dac hiéu trong sang loc OSA nang trén lam sang.

4.7.2 'Y nghia &ng dung ciia md hinh logistic da bién

Mo hinh logistic cho phép dong thoi 2 tng dung: (1) Suy luin thdng
ké vé lién hé gifra cac bién doc 1ap trong mo hinh va xac suat hién dién OSA
nang ; va (2) St dung nhu mdt cong cu phat hién bénh nhan OSA nang trén
1am sang, du chua thyc hién da ky giac ng.

Duya vao md hinh logistic ndy, ta thay tudi va FENO ¢ 100ml/giay ti
1& nghich v6i nguy co mac OSA ning, nguoc lai, sy gia ting ctia chu vi vong
bung, diém Epworth va ’awNO lam ting nguy co mac OSA ning.

Khi str dung nhu mdt cong cu chan doan, mo hinh logistic nay thich
hop cho muc ti€u phat hi¢n sém va sang loc bénh, vi c6 do nhay, ti s6 kha di
duong (LR+) va gia tri tién doan duong (PPV) déu cao nhung do dic hiéu
con han ché (0,73).

Vi ndi dung bao gdm tudi va chu vi vong bung, va ban chat tuyén

tinh ciia mo hinh, ta can luu y vé gidi han ap dung mé hinh nhu sau:
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Mo hinh chi 4p dung duoc cho d6i tuong ngudi 16n, trong do tudi tir
30 dén 80 tudi, chu vi vong bung tir 80 cm dén 121 cm.

Do diém s6 ESS 1a mot bién sb bat budc trong mo6 hinh, pham vi ung
dung ctia mo hinh chi gidi han trong chuyén khoa Y hoc gidc ngt (vi bd cau
hoi khao sat budn ngii ngay Epworth 1a mot cong cu chi danh cho chuyén
khoa nay).

Hoan canh ap dung mo hinh c6 1€ 1a sau khi bénh nhéan c6 nghi ngo
mic hoi chimg OSA d3 tra 101 xong bang cau hoi.

Tuy mo hinh chi stt dung FENO 100, nhung dé tinh dugc J’awNO, ta
can do FENO ¢ it nhat 1a 3 mirc luu lugng khéac (thi du 50,100,150, hoic
100,150 va 350). Do d6, mdt nghiém phap do NO da Iuu lugng 13 bat budc.

M0 hinh logistic ¢6 hai nhugc diém chinh khi ap dung trén thuc hanh
lam sang:

- Thir nhét, n6 1a mot phuong trinh toan hoc, nén doi hoi cac bac
sT phai nhd cac hé sé hdi quy, va thue hién tinh toan thu cong. Co thé khic
phuc nhuoc diém nay bang mot cong thire tinh toan ty dong voi phan mém
Excel hay Word.

- Thir hai, do ban chét tuyén tinh, két qua cia mo hinh rat nhay
v6i nhitng gia tri rat cao hay rat thap cta bién sb, va do d6 c6 nguy co dan
dén két qua am tinh gia hodc duong tinh gia.

4.7.3 Y nghia &ng dung cia so' @6 hinh cay
So v6i mo hinh logistic, so @b hinh cdy c6 nhimg wu diém nhu:
— Hi¢u nang cao hon: co6 sy can b?mg tot hon gitra d0 nhay va dac hiéu,
giita kha ning phat hién duing va loai trir ding, va ti s6 kha di duong
cao hon gap 2 1an. Nhu vy mé hinh cdy nay thich hop cho ca 2 muc

ti€u phat hién va loai trtr OSA nang.
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— S0 d6 chan doan hinh cay cho phép bac si 1am viéc mot cach thu cong
va truc quan, khong can tinh toan gi ca.

— Noi dung quy luat chan doan chi gdm chu vi vong c6, BMI va J’awNO,
khong can c6 diém ESS; do d6 quy ludt chan doan nay c6 pham vi ing
dung phé quat hon; khong nhét thiét chi gi6i han trong chuyén khoa
Y hoc gidc ngu. Bat ci bac si chuyén khoa ndi H6 Hap hay phong xét
nghiém chirc nang ho hap c6 may do FENO déu c6 thé dung quy tic
nay dé phat hién sém bénh nhan c6 nguy co cao bi OSA ning, va trao
d6i thong tin ndy voi dong nghiép khoa Y hoc gidc ngu, dé khao sat

sau hon bang bo cau hoi Epworth va/hoidc da ky giac ngi.
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KET LUAN

Trong thoi gian tir 1 thang 1 ndm 2017 dén 31 thang 12 nim 2019 ching
t6i tiép nhan duoc 164 bénh nhan do da ky ho hap trong d6 c6 123 bénh nhan
OSA dugc dua vao phan tich twong quan va 30 bénh nhan 13 nhém kiém dinh
doc lap. Két qua chinh ciia nghién ciru nhu sau:

1. Xac dinh twong quan giira NO trong hoi thé véi do nang OSA

a. FENO ¢ cac muc luu luong 50-100-150-350 ml/gidy déu khong twong
quan v&1 AHI (p>0,05). Ngoai ra FENO ciing khong tuong quan véi SpO»
khi ngt1 va diém budn nga ngay Epworth.

b. J’awNO tuong quan thuan yéu véi AHI (tho =0,25 ; p = 0,029). Bén
canh d6, J’7awNO c6 turong quan nghich yéu véi SpO; thap nhét khi ngu, tuy
nhién J’awNO khéng tuong quan véi diém budn ngu ngay Epworth. J’awNO
c6 méi lién hé doc 1ap voi OSA ning va co gia tri tién doan OSA ning. Hon
nita, mic du gia tri tién doan OSA ning bang don thuan J’awNO c6 d6 nhay
va do dic hiéu chua can bang, nhung khi phéi hop céac yéu té 1am sang va
FENO 100ml/giay la gia tang kha nang tién dodn OSA nang. M6 hinh sang
loc OSA ning hinh ciy cho phép t6i vu kha ning tién doan OSA ning khi
phéi hop J’awNO.

c. CANO tuong quan nghich yéu v6i AHI (tho = -0,18 ; p = 0,045). Tuy
nhién, CANO khéng tuong quan v&i SpO, khi ngi va diém budn ngii ngay
Epworth. CANO khéng 1a yéu t6 doc 1ap tién doan OSA ning.

2. Xac dinh twong quan gitra NO trong mau véi do ning OSA

- NO trong mau twong quan thuén yéu v6i do ning OSA. Nitrite trong
quan thuan yéu voi AHI (tho = 0,22 ; p = 0,002). Nitrite khong tuong quan
v6i SpO; khi ngu va diém budn nga ngay Epworth. Nitrite khong 1a yéu td
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doc 1ap tién doan OSA ning. Nitrate tuong quan thuan yéu véi AHI (tho
=0,25; p=0,018). Nitrate khong tuong quan voi SpO, khi ngti va diém budn
ngtl ngay Epworth. Nitrate khong 12 yéu t6 doc 1ap tién doan OSA ning
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KIEN NGHI

Tir két qua nghién ctru, ching t6i kién nghi cac ing dung 1am sang va

huéng nghién ctru tiép theo nhu sau:
1. Ung dung 1am sang

- Po NO trong hoi thd da luu luong va tinh J’awNO & tuyén c6 chuyén
khoa hé hép vi nhitng thong tin nay c6 lién hé co y nghia voi do nang OSA,
cho phép tién doan OSA ning trude khi c6 thé thuc hién duge da ky ho hap
hay da ky gidc ngu
2. Huwéng nghién ciru tiép theo

- Ngoai ra, theo chiing t61 nén thuc hi¢n thém cac nghién ctru xay dung
mang ludi chat chi diém sinh hoc, triéu chimg 1am sang gitra OSA va bénh
Iy ho hap va cac thé 1am sang. Tir d6 c6 thé c6 nhiéu phuong phép tiép can
OSA ¢ nhiing chuyén khoa khac nhau mét cach thuc té.
- Thuc hién cac nghién ciru danh gia theo ddi diéu tri OSA bang NO

bén canh cac dic diém kinh dién nhu AHI hay diém budn ngi ngay.
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HAN CHE CUA PE TAI

Nghién ctru ctia chiing toi con ton tai 3 han ché nhu sau :

Yéu t6 kj thudt : chung t6i da st dung k¥ thuat da ky ho hap (PG)
thay cho da ky giac ngii (PSG). Tuy viéc nay khong gay anh hudng dén tinh
xéc thuc va khach quan cta chan doan va phan loai do nang OSA (vi da ky
ho6 hap van cho phép do luong chi sb ngung giam tho, AHI, va muic d6 mat
bao hoa oxy mau ngoai bién : SpO,) ; nhung néu c6 thé dung k¥ thuat da ky
gidc ngn, két qua xét nghiém s& mang lai lugng thong tin 16n hon vé : hé qua
ctia OSA trén chat luong gidc ngi (chi sd vi thire), ciing nhu phan biét cac
loai rdi loan ho hap khac nhau (RERA, ngung/giam thd trung wong).

Y nghia nhin qud : Vi thiét ké nghién ctru cat ngang va nhiing cong
cu phan tich théng ké da dung, chi co thé thiét 1ap duoc mdi twong quan gitra
2 yéu t6 nito monoxit va do ning OSA. Tuy day la diéu kién du dé xay dung
phuong phap chan doan, nhung chua cho phép xac dinh vé y nghia nhan/qua
trong moi trong quan ndy. Viéc thiét 14p mot quan hé nhan qua cé thé dan
dén nhiéu ung dung hon, nhu mé rong kién thtrc co ché sinh 1y/bénh hoc,
diéu tri va theo ddi dap tmg diéu tri.

Luwa chon bénh nhdn OSA tai bénh vién anh huong dén sy 1éch cua
s6 liéu. Tuy nhién, nghién ctru cling mang tinh chat doi thuc (thuc té) cua
nhitng bénh nhan OSA trén lam sang tir d6 danh gid khach quan gia tri thuc

té cuia xét nghiém.
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LTHONG TIN VE NGHIEN CUU

Muc dich va tién hanh nghién ctru

Nhu chiing ta da biét, nhitng bénh nhan ngung thé khi nga dugc dic trung béi nhitng
con ngung thé ngan lap di 13p lai nhiéu 1an trong sudt thoi gian ngt va két thuc mdi mot con
ngung thd 13 mot vi thire giac va hay hoac kém giam do bdo hoa oxy I6n hon hay bang 3%.
Trong nghién ctu Wisconsin Sleep Cohort Study cho thay ty Ié hién mac caa Hoi ching
ngung thd khi ngi (bao gom ngung thd khi nga va triéu chang buon ngi ngay qua muc) la
4% & nam gidi va 2% & nit giGi trong do tudi lao dong. Néu khong bao gom triéu chirng ban
ngay, ty 1& hién mic 1én dén 24% & nam gidi va 16% & nit gidi va ty 1& hién mic chung la
16%][1]. Chinh vi ty I& hién méc caa bénh cao, nhiéu nghién ciu da duoc thuc hién va tap
trung vao nhitng hau qua do bénh Iy nay gay ra, trong d6 chi yéu la nhitng hau qua tim mach.
Gi4c ngu bi gian doan nhiéu lan trong khi ngii anh hudng dén biéu hién ban ngay va chac
nang nhan thirc ciia bénh nhan, tuy nhién né con gy ra hau qua hé théng dén toan co thé.
Trong dé tai cao hoc ciia minh, t6i nhan thay c6 mdi lién quan giita cac yéu té trong hoi
chung ngung tho khi ngu va cac yéu té trong hoi chiing chuyén hoa nhu HDLc, Triglyceride
hay tang huyét ap.

Hoi chimg ngung thé khi ngii 1a mot yéu t6 nguy co cao ciia bénh 1y tim mach va tir vong
do tim mach. Nguyén nhan 13 do sy giam oxy mau khi nga giy ra bdi su tic nghén ving hau
hong c6 tinh chu ky, din dén sy gia ting san xuét cic gbc oxy hoat tinh (ROS: reactive
oxygen species) va cac dan xuit té bao tién viém (cytokines). Hau qua 12 stress oxit hoa va
hién tugng viém sé dua dén rdi loan churc nang té bao ndi mac, gay ra bénh ly tim mach
[2,3]. Cac nghién ctru trude ddy da cho thiy nguy co bénh 1y tim mach 1a ting hon bdn lan
& bénh nhan bi hoi ching ngung tho khi ngl. Trong y vin ghi nhan, & nhitng mau nghién
ctru trén dong vat co Hoi chirmg ngung thd khi ngt, Nito monoxit san XUt ra tai vung diéu

hoa giao cam ( than dong mach chu va hé thdng than kinh trung wong) 1am ting dap tng cua



héa thy quan ngoai bién va tang tién trinh giao cam trung wong. Su rdi loan diéu hoa san
xuat Nito monoxit & hé théng dong mach va sy kich thich giao cam & bénh nhan coé hoi
chtng ngung tha khi ngu c6 thé 1a co ché gay tang huyét 4p & nhitng bénh nhan nay ngay ca
khi thirc day. Do dé, viéc danh gia hién tuong viém gy ra do giam oxy mau vé dém va do
stress oxit hoa xay ra tai phdi, thong qua viéc do oxit nito khi thd ra va trong méau, thong qua
cac san pham chuyén héa cua oxit nito, rat hitu ich trong vin dé tim soat hoi chimg ngung
tho khi nga cling nhu trong tién lugng mirc d§ nang ctia bénh..

That vay, khi oxit nito gilt mot vai tro rat quan trong nhu mat chét diéu hoa sinh 1y truong
luc mach méau va nhu mot chat chi diém tién viém trong nhiéu bénh 1y phdi [4]. Khi NO ¢6
thé do duoc dé dang trong hoi thd ra ctia bénh nhan va do d6 duoc dung dé danh gia do ning
ctia nhiéu bénh 1y phéi: ting khi c6 viém va giam khi c6 réi loan chiic ning ndi mac [4]. Ca
hai hién tuong nay déu c6 thé xay ra ¢ nhitng bénh nhan bi hoi ching ngung thé khi ngu tiy
theo mirc 46 nang va dién tién cua bénh.

Nong d¢ oxit nito (NO) toan phan (FeNO), phan anh sy san xuat NO trong toan bo dudng
dan khi, co thé khong thay doi hodc gia ting & bénh nhan bi hoi chimg ngung thd khi nga.
Tuy nhién théng s6 nay khong cho biét lugng NO dugc phong thich tir phan ngoai bién ctia
phéi, nghia 14 & phé nang va mo ké& phoi. Noi bi anh hudng truc tiép ciia stess oxit hoa do
giam oxy ¢ nguoi bi hoi ching ngung tho khi ngti. M6 hinh do NO hai khoang (phé nang
va duong dan khi) cho phép xéac dinh luu lugng NO phé quan t6i da (J’awNO) va nong do
NO phé nang (CANO) bang cong thic toan hoc thuan tay gitip xac dinh duoc CANO &
nhirng bénh nhan nay [5].

Ngoai ra, dinh luong cac san phdm chuyén héa ctia NO trong mau (NOX) con cé vai trd
rit quan trong trong viéc danh gia hau qua cia hoi chimg ngung thd ning kém giam oxy
mau. NOx chinh 1a chét chi diém cua tic dong ciia hoi ching nay trén bénh 1y tim mach va
chuyén hoa. Sy gia ting ndong d6 ciia NOx & bénh nhan ngung thé khi ngu phan Gng sy gia
tang hoat tinh cia men NOS cam tng (inducible nitric oxide synthase) bi kich hoat boi céac
gdc oxit hoa tu do gy ra do giam oxy méau nang khi bi nhitng con ngung tho.

Su gia taing NO nay con c¢6 lién quan dén sy tang biéu hién men NO synthase - 2 (NOS
cam Ung) trong cac t& bao bach cdu da nhan trung tinh va dai thuc bao iy tir dam sau
(induced sputum) [6] va su gia ting cac chét chi diém stress oxy hoa trong hoi thd ra duoc

c6 dong lai nhu hydrogen peroxide H202, 8-isoprostane, leukotriene B4 va nitratees [7].



Trong véan dé diéu tri, chi dinh diéu tri diac hiéu bang may ap luc duong lién tuc va theo
ddi tuan tha diéu tri 1a bat budc khi bénh nhan cé hoi chimg ngung tha khi nga muce do nang.
Do vay, viéc tam soat nhirng bénh nhan nay co6 vai tro rat quan trong trong chi dinh diéu tri
nham tranh céc tai bién va ty vong do bénh Iy tim mach gay ra. Nhitng bién chimng tim mach
ghi nhan trén nhitng bénh nhan c6 Hoi chung ngung tho khi ngu ro rét khi bénh nhan co hoi
chtng ngung thé khi nga mic 46 nang. Hiéu qua cta viée diéu tri duoc danh gia qua chi sb
ngung thé giam thd ghi nhan trén may, triéu chimg 1am sang va do da ky gidc ngu kiém tra.
Tuy nhién anh hudng ctia bénh sau diéu tri & mirc d6 té bao thi thuong khong danh gia duoc.
Do vay viéc do NO trong khi tho ra va NOx trong mau giup danh gid dugc su cai thién cua
tinh trang giam oxy mau khi ngu sau diéu trj. Cac chi s6 nay hdi phuc mot phan sau mot thoi
gian diéu tri hidu qua véi tho may ap luc duong lién tuc [8, 9] bang cach do NO trong khi
tho ra [10].

Tur nhitng ly do trén, t6i tu hoi liéu réi loan san xuat Nito monoxit c¢6 thuc su 1a co ché
gay hau qua toan than nhu ting huyét ap trén bénh nhan ngung thé khi ngu khéng? Néu do
thuc su 1a co ché vay néu sir dung do nitric oxide dé dy doan do nang cia Hoi ching ngung
tha khi ngu, du doan ai bat buc phai tam soat bénh dé diéu trj dic hiéu bat budc va chi phi
cua ki thuat nay s& ré hon va ki thuat don gian hon thyc hién mot da ky giac ngu trén tat ca
bénh nhan.

Cic nguy co va bt lgi

Nghién ctru nay khoéng anh huong dén sy chan doan va quyét dinh didu tri coa
Ong/ba. S6 liéu thu thap trong nghién ctru 1a nhiing thong sd trong qua trinh chan doan
thudong quy. Xét nghiém mau NO sé& 1ay cung lac véi xét nghiém mau thuong quy ctia 6ng/ba.
Xét nghiém khi NO trong hoi thé ra 1a xét nghiém khong tinh phi.
Nguoi lién hé
« BS DPANG THI MAI KHUE — KHOA HO HAP — BV CHQ RAY
S6 dién thoai : 0979124023,
Sw tw nguyén tham gia
Ong/ba c6 quyén khong tham gia nghién ctru hodc rat ra khoi nghién ciru bat ky thoi diém
nao, diéu nay khong anh hudng gi dén quyén loi diéu tri cuia Ong/ba
Tinh bao méat
Thong tin cua 6ng/ba trong nghién ctru nay dugc bao mat, chi cd nghién ctru vién méi dugc

biét



II. CHAP THUAN THAM GIA NGHIEN CUU

Toi da doc va hiéu thong tin trén day, da cé co hoi xem xét va dat cau hoi vé thong tin lién
quan dén ndi dung trong nghién ctru nay. Téi d n6i chuyén truc tiép v6i nghién ctru vién va
dugc tra 161 thoa dang tat ca cac cAu hoi. Toi nhan mot ban sao cua Ban Thong tin cho débi

tuong nghién ciru va chap thuin tham gia nghién ctru nay. Téi ty nguyén dong ¥ tham gia.

Chir ky cua nguoi tham gia:
Ho tén Chir ky

Ngay thang nam

Chir ky ciia nguoi 1am chirng hodc ciia nguoi dai dién hop phap (néu ap dung):

Ho tén Chir ky

Ngay thang nam

Chir ky ctia Nghién ciru vién/ngudi ldy chap thuin:

T6i, ngudi ky tén dudi ddy, xac nhan rang bénh nhan/nguoi tinh nguyén thamgia nghién ctru
ky ban chap thuan di doc toan bg ban thong tin trén day, cac thong tin nay da dugc giai thich
cin k& cho Ong/Ba va Ong/Ba di hiéu rd ban chét,cac nguy co va loi ich cua viéc Ong/Ba
tham gia vao nghién ctru nay.

Ho tén Chir ky

Ngay thang nam




Phu luc: BANG CAU HOI KHAO SAT
I. HANH CHANH :

1. Ho va tén (viét tat chit CAl dAU):. ... eree et
2. Gi6i tinh: [] Nam [] Nit
3.Cannang :.......ovinnn, kg
4. Chilu cao :.....ceeuuenn. cm
II. TIEN CAN:

1. [ ] Bénh phéi tic nghén man tinh (COPD)

2. [ ] Tang huyét ap

3. D Bénh tim thiéu mau cuc bd hay Nhoi méu co tim (duoc chan doan tai bénh vién)
4. [ ] Bénh ly than kinh nhu: Parkinson hay Alzhemer

5. |:|Tai bién mach mau ndo (duoc chan doan tai bénh vién)

6. [_] Dai thao duong

7. |:| Hen

I1I. THOI QUEN SONG:

1 NEHE NERIED: ..o
3. Hatthudcla:  a.Co va dang hut sO gOi/ngay X nAm t.................
b. C6 va da bo sO gOi /ngay X nAm :.................
c. Khéng hat
4. Ubng ruou trude khi ngi : a.Khong
b.Thinh thoang
C.COI i

(Chii y: thude chong lo du, thuoc ngi, thuée an than, chong tram cam, giam dau)

V. KHAM LAM SANG (khéng dién) :



VL. XET NGHIEM CAN LAM SANG :

Puong huyét doi

01. Puong huyét doi

02. HDLc

03. LDLc

04. Triglyceride

05. NOx

06. Chi s ngung thd giam tho
08. Chi s6 giam tha khi ngi
11. | SpO2 khi thue

12. SpO2 trung binh khi ngu
13. SpO2 thap nhét khi ngu
17 FENO

18 CANO

19 J’awNO

20 FEV:1

21 FVC

22 FEV1/VC

Phan danh cho bénh nhén sau diéu tri CPAP
1 FENO

2 CANO

3 J’awNO

4 FEV:1

5 VC

6 FEV1/VC

7 Huyét ap

8




9 HDLc

10 LDLc

11 Triglyceride

12 NOx

BENH NHAN TU TRA LOI BANG CAU HOI DUOI PAY

VII. BANG PIEM PANH GIA MUC PO MET MOI CUA PICHOT
Trong sd nhiing goi y ¢ duéi day, Ong/ Ba hdy KHOANH TRON SO

PIEM ma Ong/ Ba nhan thay 13 phii hop véi minh nhat, mdi mot goi y ¢ dudi

day co thang diém tir 0-4 twong tmg véi muc do nang cia mét moi:

0 = Hoan toan khéng 2 = Trung binh 4 = Rat nhiéu
1 = Mot it 3 = Nhiéu
Noi dung Mirc do
1 Tbi cam thay thiéu nang luong 0o 1 2 3 4
2 Moi viéc déu doi hoi phai c6 gang 0o 1 2 3 4

3  T6icamthay yéu 6t o mdt vainoiciacothé 0 1 2 3 4

4 Toi cam thy chan hay tay ning o 1 2 3 4

5  Toi cam thay mét moi ma khong giai thichdwoc 0 1 2 3 4

6 Tbi mong mudn duoc nam nghi o 1 2 3 4

.7 T6i cam thay kho tap trung o 1 2 3 4

;8 T61 cam théy mét, nang , tri tré 0 1 2 3 4
Téng diém / 32d

VIIL. VE MUC DQ BUON NGU VAO BAN NGAY



Ong/Ba hiy khoanh tron sb diém dudi ddy tuy theo mutrc d6 budn ngti vao ban
ngay ctia Ong/ Ba trong vong 1 thang gan day ?
it Nhiéu
29 e e o3 o4 & o5 @ ez ey

IX. Thang diém Epworth

Nhim muc dich danh gia, do dac muc d6 budn ngi ngdy. Sau ddy 1a vai tinh
huéng thuong gip, c6 thé khién cho Ong/ Ba budn ngi va ngu vao ban ngay. Ciing
c6 thé Ong/ Ba gan day chua timg gip nhitng tinh hudng duéi day, Ong/ Ba hiy tudng
tugng néu gip tinh hudng nay c6 khién Ong/ Ba budn ngu va ngu.

Pé tra 101 bang cau hoi, hiy sir dung thang diém s6 sau day cho mdi tinh hudng

0 = Khong bao gio budn ngii 2 = Co6 kha nang ngi mirc do trung binh
1 = C6 kha ning ngi mirc do thap 3 = C6 kha niing ngii mirc d9 nhiéu
Tinh hudng giy ngii/ budn ngii vao ban ngay Murc do
! 0 1 2 3
Ngoi doc
? 0 1 2 3
Xem ti-vi
3 A A ’ + A r
Ngoi yén trong rap hat, rap chiéu bong hay trong 0 1 2 3
mot budi hop.
4 A A . - \ A \
Ngoi trén xe hoi (hodc xe bus, xe do, xe toc hanh) 0 1 2 3
trong vong hon 1h khong dirng
5
3 s R L , 0 1 2 3
Nam nghi budi trua khi hoan canh cho phép
° 0 1 2 3
Ngbi va dang néi chuyén
7
e o A A \ \ 0 1 2 3
Ngbi an trua yén tinh khong dung kém rugu




Ngdi trong xe hoi khi xe hoi ngirng trong vai phut 0 1 2 3

trén duong (den do, ket xe)

Téong diém 124d




