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. PAI CUONG
1.1 H6 hap té bao & hé hap hiéu khi
a. H6 hap té bao

- HO hap t€ bao 1a mot tap hop cac phan rng va qua trinh trao do1 chat di€n ra trong cac t€ bao cua sinh vat dé chuyén

d6i nang lugng hoa hoc c6 trong chat dinh dudng thanh adenosine triphosphate (ATP).

- La cac phan trng d1 hoa, pha v& cac phan tir 1on thanh cac pl
do lién két yeéu "cao niang" s& duoc thay bang lién két manh

nan tu nho hon, giar phong nang luong trong qua trinh do,
hon trong cac san pham. La mét trong nhitng phuong thirc

chinh gitp té bao giai phong & cung cap ning lugng cho té bao hoat dong.

- Ho hap té bao dugc coi 1a phan ung oxy hoa-khtr va giai phong nhiét. Hau hét trong so d6 1a phan tng oxy hoa-khu.

Ho6 hap té bao, néu ndi vé mit ky thuat 1a mot phan ng dot chay, nhung thuc chat thi khong nhu vay. Khi ho hap té bao

xay ra trong té bao song, nang luong dugc giai phong tir tir qua hang loat cac phan ung, chir khong bung no nhiét nhu

phan rng chay thong thuong.

- Céc chat dinh dudng (thudng duge st dung cho ho hap cua cic té bao dong vat va thuc vat) co thé ké dén nhu duodng,

amino acid va axit béo, va chat oxy hoa pho bién nhat (cl

-Nang luong hoa hoc dugce luwu trir trong ATP (¢6 nhom pl

nat n

nan dién tr) 1a oxy phan tir (O2).

10SP!

nate 11€n k€t yéu vo1 phan con lai cua phan tir va b1 pha vo

mot cach dé dang khi hinh thanh lién két manh hon, do d6 chuyén ning luong cho té bao sir dung) dugc s dung dé

thuc day cac qua trinh do1 ho1 nang luong, bao gdom sinh tong hop, van dong, van chuyén cac phan tir qua mang té bao.



b. H6 hap hiéu khi
- Ho hap hiéu khi bat budc phai co oxy (O2) dé tao ra ATP. Mic du carbohydrate, chat

béo va protein déu co6 thé sir dung lam chat phan Ung, nhung phuong phap "ua thich" = [ coxs . 00 [ oo
ciia té bao 1a tao ra pyruvate trong duong phan va pyruvate do sé di vao ty thé dé¢ =

duoc oxy héa hoan toan boi chu trinh Krebs. Cac san pham cua qua trinh nay 1a carbon g. ® |

dioxide va nuéc, nang luong cod dugce sé str dung dé pha v& lién két trong ADP trong khi  esssmmmmes ,,_

nhoém phosphate thi ba dugce thém vao dé tao nén ATP (adenosine triphosphate), theo

phuong phap phosphoryl hdéa mirc co chat. | ,, -

Ngoai ra, san pham con ¢6 NADH va FADHo. ) —

Chu ky lan dau tién duoc lam sang t0 bo1 nha khoa hoc “Sir Hans Adolf Krebs” (1900

dén 1981). Ong di chia sé giai Nobel vé sinh 1y hoc va Y hoc nim 1953 véi Fritz Albert

Lipmann, cha d¢ cua chu trinh ATP.

- Qua trinh oxy hoa cac dan xuat glucose, axit béo va axit amin thanh carbon dioxide mm\/ Krebs (Citric Acid) Cycle
(CO») thong qua mot loat cac bude duge kiém soat bdi enzyme. Muc dich ctia Chu trinh J/m@;\m [_ﬁ‘}’;’wﬁ”’"m
Krebs la thu thap (tém)? dién tr nang ,lu’(,)’ng cao tir cac nhién liéu nay bang cach OXy hoa m? — v\\.%m ‘“’ée-ms,.
chung, duoc van chuyén bdi cac chat mang da hoat hda NADH va FADH2 dén chuoi mm/)\ /\Em oy \

van chuyén dién ti. Chu trinh Krebs cling 1a nguon cung cap tién chat cia nhi€u phan t&t "= ::.. o -

khéc, va do d6 1a mét con dudng ludng tinh (co nghia la nd vira dong hoa vira di hoa).



1.2. Lich sir & cac tinh chat co ban
a. Voi Oxy

+ Vao gilta cac nam 1771 — 1772, mot dugc si nguoi Thuy Dién tén Carl Wilhelm

Scheele da tim ra oxy nho vao hang loat thi nghiém vo1 thuy ngan oxit — mercury oxide

va kali nitrat — potassium nitrate. Khi dun néng ca 2 th{r, 6ng nhan thay sy san sinh ra

ctia mot chat khi khong mui, khong mau, khong vi nhung lai khién cho ngon nén chay

dit doi hon. Tuy nhién, ong lai khong cong bo phat kién ctia minh...

* Joseph Priestly (1733-1804), mot nha than hoc, 2140 duc, nha van, 1y thuyét gia chinh
tri & 1y thuyét hoa hoc nguodi Anh da cong bo trude va duoc ghi nhd nhu ngudi chinh

thirc phat hién ra khi oxygen — mot khi ma ong goi 1a “khi da thanh loc phlogiston™ hay

“Dephlogisticated air”; Priestley c6 thé dd phat hién duoc cac tinh chat gy mé/gay té

cua khi gay cuo1 néu viéc nghien ciru cua ong khong b1 gian doan vi nhirng vu xung dot

ton gido va chinh tri budc 6ng phai di cu sang My nam 1794. Vao cudi nhitng nam 80s,

trén nhirng con duong tap nap cua New York va Berlin, cac ong ox1 dugc phuc vu cho

ngudi dan véi gia 10$ cho 5 phut hit thd, hudng thu loai “Khong khi thuan khiét” nay.

» Ciing vao thoi gian d6, sau khi bac bo Thuyét Phlogiston, Antoine Laurent de Lavoisier

mot nha héa hoc ling danh nguoi Phap d3a dit tén cho dong khi thuan khiét —

Dephlogisticated air kia 1a Oxygen v4i mot sy nham 1an n

N0 n

10 khi nghi rang oxygen

la mot chat khi ludn can thiét cho cac phan tGng tao acid (Oxy = acid, gen = generation
hay tao ra). Tir d6 oxygen chinh thirc duoc sir dung cho dén ngay nay.
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Antoine Laurent de Lavoisier



» Oxy hay Oxygen 1a mot nguyén to hoa hoc nam thtr 8 trong bang tuan hoan hoéa hoc ctia Dmitri Ivanovich Mendeleev —

mot nha hoa hoc vi dai1 ngud1 Nga. Oxygen co SO nguyén tu la 8, khoi lwong phan tr ~ 16 ¢6 nhi€t O dun so1 1a 90.20 do
K hay -1820C do d6 trong moi truong binh thuong, oxy ton tai hau hét & trang thai khi dioxygen hay O2. Ngoai ra, O2 1a
mot khi rat it tan trong méi truong 10ng, do tan — solubility — s ctia n6 chi ¢6 0.0013 mmol/mmHg/dL & 370C. Oxygen
chinh 1a nguyén to pho bién thtr 3 trong vii tru sau hydrogen va helium. N6 cau thanh 21% bau khi quyén, hon 50% trong
lwong vo trai dat, hon 90% khoi luong nude va hon 2/3 khoi luong co thé con nguoi.

» Oxy la mot khi khong mau, khong mui khong vi, trong lugng phan tir 32, trong lugng riéng 1,105. O ap suat binh thuong

oxy hoa 16ng ¢ - 183*C, nhung voi ap suat 50 at s& hoa 16ng ¢ - 119*C. Oxy 1ong c6 thé 1am lanh thanh dang ran va oxy
ran nong chay & - 218*C. Ung dung ha khong khi xuong - 200*C roi ting nhiét dan, Nito s6i bay hoi trudc ¢ -196*C con
lai Oxy long dung cho y té va cong nghiép.

» Oxy rat dé gay chay no, nhiing tai nan xay ra trong diéu tri bang oxy 1a do sy bung chay ctia nhitng vat liéu c6 thé oxy hoa
dugc nhu vai, len cao su... trong mot mo1 truong co néng do oxy cao. Vo1 dau boi tron hodc m&, dudi ap luc co thé no, tia
oxy xit ra dot ngdt tip xuc véi dau m& giy ra nd. Do d6 tranh dung dau m& véi sy hién dién cia oxy.

» Oxygen ton tai trong hau hét cac phan tir thiét yéu cho su song con ngudi nhu protein, carbonhydrate, m& va ca cac cau
tric nhu xuwong, rang.Oxy chiém khoang 21% cua khi thé vao. Do d6 ap suat riéng phan cia oxy trong khong khi 1a: 760 x
21% = 159,6mmHg. Khi khong khi vao hé thong phé quan né tron 1an véi khi tho ra (co it oxy), do d6 ap suat riéng phan
ctia oxy & phé nang chi con 100mmHg. Tuy nhién van du tao mot luc gitip dua oxy qua mang phé nang mao mach dé vao
mau vi ap suat riéng phan cta oxy trong mau tinh mach chi c6 40mmHg.



- Phan ap oxy trong mau dong mach (PaO,): Binh thuong PaO; vao khoang 80- 100mmHg. PaO; khong phan anh su oxy

hoa to chirc ma su thu nhan oxy thay doi tuy thudc vao timg co quan. Noi chung bénh nhan doi hoi phai thd oxy khi ¢é

PaO, tr 60mmHg trd xuong. Khi PaO, dudi 30mmHg bénh nhén co thé tir vong.

- Trong mau dong mach binh thudng 100ml van chuyén duoc 18,9ml oxy két hop voi Hb va chi ¢6 0,3ml oxy hoa tan

trong huyét twong. S6 luong oxy hoa tan khong nhiéu nhung rat quan trong vi qua dé oxy mdi gan két hodc tach roi khoi

Hb dé dén mo. Khi mot ngudi dugce cung cap oxy dudi ap suat 2- 3atm, luong oxy hoa tan du dap (g nhu cau oxy cac

md6 ma khong can Hb (ng dung dung oxy cao ap diéu tri ngd doc CO).

- D0 bao hoa cua oxy vo1 Hb (Sa0,): Sa02 1a do bao hoa oxy trong mau (Saturation of oxygen). Binh thuong SaO;

Pulse oximeter

- SpO> 1a d6 bao hoa oxy trong mau do ¢ vung ngoai bi€n (Saturation of peripheral
oxygen) va dugc dé cap dén nhiéu hon dong thoi véi thiét bi do oxy dang xung nhip -
con dugc goi 1a 'dau hiéu sinh ton thir 5'/(mach, nhiét, huyét ap, nhip thd). Chi s6 nay dé
dang duoc do qua da bﬁng mot loai thiét bi dau do duoc kep ¢ da1 tai, ngdn tay hoac
ngon chan.

4 1
Aid
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hoang 95-100% . PO bio hoa cua oxy voi Hb tuy thudc phan 16n vao ap suat cua oxy trong mau (PaO,). Nhitng yéu to
hac 1am thay doi do bio hoa oxy véi Hb 1a nhiét d6 va pH mau. O toc dd chuyén hoa binh thuong, co thé co thé lay

4 1
.4§.4

hoang Sml oxy tir moi 100ml mAu.




- Nguyén 1y do SpO2: May do SpO» sur dung 2 anh sang co budc soéng 650 nm (anh sang dd) va 950 nm (anh sang hong
ngoai IR-infrared) dé phan tich Hb, ngdn tay s& dugc dit gitta nguon sang va cam bién; oxy Hb (hemoglobin c6 oxy) hap
thu 4nh sang hong ngoai IR nhiéu hon; deoxy Hb (hemoglobin khong c6 oxy) hap thu anh sang dé nhiéu hon; tong lugng

anh sang hép thu phu thuoc nhiéu dic tinh (loai song, su thay doi do hép phu theo tho1 gian cua nhip mach la cua mau &
khong theo nhip mach 1a ctiia da va md) va nhiing dic tinh nay duoc may do dung thuit toan riéng dé cho ra nong do
SpO2%.

- Hypoxia la tinh trang giam oxy ¢ mo, con hypoxaemia la tinh trang giam oxy cua mau. Hypoxia va Hypoxaemia la hai

hién tuong khac nhau. Hypoxia 1a tinh trang nguy hiém cuta sy thiéu oxy té bao, c6 thé 1a hau qua hodc khong phai hau
qua cua hypoxaemia.
- Pulse-oximeter chi c6 thé do va thong bao muic do ctia hypoxaemia. Chi so6 SpO» gitip phat hién sém hién tuong thiéu hut

oxy trong mau bénh nhan trudc khi xay ra tinh trang tim tai. Vi thé viéc theo ddi lién tuc chi so SpO2 ¢ ngudi bénh 1a dicu
rat can thiét, day ciing 1a mot bién phap an toan va hiéu qua cao.
- Néu chi s6 SpO> ¢ mirc tot thi cac co bap mébi cod du ning lugng dé hoat ddng. Tuy nhién néu chi so nay & dudi muirc 95%
thi 1a biéu hién ctia dau hiéu mau thiéu hut oxy. Dudi day 1a thang do tiéu chuan cua chi s6 SpOa:
+ SpO: trong khoang 97- 99%: luong oxy trong mau binh thuong.
+ SpO7 tir 94 - 96%: lugng oxy trong mau trung binh, tiy ting truong hop bénh 1y ma c¢é thé chi dinh bénh nhéan cé can

ho trg thd oxy hay khong.
+ SpO> tir 90 - 93%: chi s6 oxy trong mau & muc thap can ho trg thd Oxy cho bénh nhan va xin ¥ kién chi dinh ctia bac si
chuyén khoa ho hap hoic hoi suc cap cuu.



- SpO2 < 92% khi khong thd oxy, hodc SpOa < 95% khi da trg thd oxy: triéu ching suy ho hap.

- SpO2 < 90%: day 1a bi€u hién cua mot ca cap clru lam sang.

* Do 1a ticu chuan doé1 vo1 nguoi 16n, con ¢ tre so sinh thi s€ co su khac bict: chi so SpO2 > 94% duoc coi 1a mure an toan

do1 vo1 tre so sinh, néu murc nay ro1 xuong < 90% can phai thong bao ngay cho bac si dé dugc can thiép va xu ly kip thor.

- Khong phai may do chi s6 SpO: luc nao ctung cho ra két qua chinh xac hoan toan, ma di€u nay con phu thudc vao cac

yeu t0 nhu sau:

- Bénh nhan

- Nguot bénl

- Nhirng nguo1 b1 ha |

gap cac

- Sai s0 cua thiét bi khi do (thuong dao dong trong khoang + 2%).

vat thuong vé nong do hemoglobin trong mau.
nuyet ap.

1 b1 ha t

nhan gap tin

han nhiét, st dung cac thudc giy tinh trang co that mach mau nghiém trong, thiéu mau hoic bénh

1 trang giam tud1r mau mo do hién tuong choang.

- Ngudi bénh cir dong khi tién hanh do.

- Nguot b1 ngd doc Carbon Monoxide hoac ngd doc cac chat methemoglobin.
- Sac do ciia moéng chan, mong tay dugc dung dé do.

- Néu chi s6 SpO: suy giam, ngudi bénh c6 thé gip cac triéu ching nhu sau:

- Ho. Kho thd, tho nhanh, hoac thd kho khe.

- Tri nhé suy giam, hay nham 1an.

Mau sac da thay doi.

Nhip tim co thé nhanh hodc chdm hon binh thuong.



b. Voi

» Trong thap nién 1750. Joseph Black phat hién ra la da voi (calci cacbonat) c6 thé nung néng hay xir 1y
sinh ra khi ma ong goi 1a "khong khi co dinh". Ong quan sat thay khong khi c6 dinh ning hon khong -

Carbon dioxide

vang cac axit de
<hi va khong ho

trg su chay cling nhu su song cua dong vat. Ong cting phat hién 1a n6 co th€, khi cho chay qua dung dich nuéc cua vo1

toi (calci hydroxide) lam két tua calci cacbonat va st dung hién tuong nay dé minh

noa rang carbon dioxide la san pham

ciia sy ho hap cua dong vat va 1én men vi sinh vat. Nam 1772, Joseph Priestley str dung carbon dioxide tao ra tir phan

rng cua axit sunfuric vo1 da vol dé dieu cheé nudce soda. Carbon dioxide dugc Humphrey Davy va Mic

long |

an dau tien nam 1823 bang tang ap suat. Mo ta dau tién ve carbon dioxide ran la cua Charles Thil

nael Faraday hoa

orier, la nguol

nam |

1834 da m¢ thung chira carbon dioxide long b1 nén, chi dé tim san phém duoc tao ra do |

nhanh ctia carbon dioxide 16ng va thay "tuyét" ctia CO» ran.

 Cac thuQc tinh hoa-ly

o1 lam lan]

1 vi su bay hot

- Carbon dioxide 1a mot khi khong mau ma khi hit thé phai & nong do cao (nguy hiém do né gan lién véi rii ro ngat tho)

tao ra vi chua trong mi€ng va cam giac nhoi1 ¢ mu1 va c6 hong. Cac hi¢u ung nay la do

nhay

- Ty trong riéng cua no nang |

va nudc bot, tao ra dung dich y€u cua axit cacbonic.

khi hoa tan trong mang

hon khoang 1,5 1an khong khi. Phan tir carbon dioxide (O = C = O) chta hai lién két doi va

cO hinh dang tuyén tinh. N6 khong c6 ludng cuc dién. Do no 1a hop chat da b1 oxy hoa hoan toan nén vé mat hoa hoc no

khong hoat dong 1am va cu thé 1a khong chay.
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- O nhiét d6 duéi -78 °C, carbon dioxide ngung tu lai thanh cac tinh thé mau tréng g01 la bang kho. Carbon dioxide long

chi dugc tao ra dudt ap suat trén 5,1 bar; & diéu kién ap suat khi quyén, no chuyén truc tiép tr cac pha khi sang ran hay

nguoc la1 theo mot qua trinh go1 la thang hoa.

- Nudc sé hép thu mot luong nhat dinh carbon dioxide, va nhiéu hon luong nay khi khi b1 nén. Khoang 1% carbon

dioxide hoa tan chuyén hoa thanh axit cacbonic. Axit cacbonic phan ly mdt phan thanh cac ion bicacbonat (HCO3™)
va cacbonat (CO327).

- Khi mot nguon lra duoc dua vao ong thir cd chtra carbon dioxide thi ngon Iira s& tat ngay lap tirc do carbon dioxide

thOong t

wong khong duy tri sy chdy, tuy nhién néu 1a su chay cua cac kim loai mang tinh khir cao nhu Mg, Zn thi

carbon b1 khur, tao ra oxit kim loai va mud1 than. (Mot s6 loa1 binh ctru hoa chtra carbon dioxide hay cac chat khi phan

ung

vO1 nhau s€ tao ra n6 dung dé dap lua).

* Sir dung

- Carbon dioxide long va ran 1a chat 1am lanh quan trong, dac bi¢t la trong cong nghi¢p thuc phém, trong do chung tham

gia vao qua trinh luu trtr va van chuyén cac loai kem va cac thuc pham dong lanh.

- Carbon dioxide duoc st dung dé san xuat nudc giai khat cacbonat hoa va nudc soda. Theo truyén thong, qua trinh

cacbonat hoa trong bia va vang nd c¢6 dugc do 1én men tu nhi€n, nhung mot s6 nha san xuat cacbonat hoa cac dé uong

nay

- BOt n¢ s dung trong cac loai banh nuéng tao ra ki
bot

khi. Men banh mi tao ra khi cacbonic bang su -

mot cach nhan tao.

hi cacbonic lam cho khoi bot bi phinh to ra, do tao ra céc 16 Xép chtra

rak

en men trong khoi bot, trong khi cac loa1 b0t nd hoa hoc giai phong

ni cacbonic khi b1 nung ndng hoac b1 tac dung vd1 cac axit.
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- Carbon dioxide thong thuong ciing dugc st dung nhu 1a khi diéu ap ré tién, khong chay. Cac 4o phao ctru hd thong
thuong chira cac hop nho chtra carbon dioxide dd nén dé nhanh chong thoi phong 1én. Cac 6ng thép chira cacbonic nén

cting duoc ban dé cup cap khi nen cho sung hoti, b1 son, bom 10p xe dap, cing nhu dé lam nudc khoang xenxe. Su boc
ho1 nhanh chong cua carbon dioxide long dugc st dung d€ gay no trong cac mo than.

- Carbon dioxide dap tat Itra, va mot so binh ctru hda, dic biét 1a cac loai duoc thiét ké dé dap chay do dién, co chura
carbon dioxide long b1 nén. carbon dioxide cung dugc st dung nhu la mo1 truong khi cho cong ngh¢ han, mac du
trong ho quang thi né phan ung voi phan 16n cac kim loai. N6 duoc str dung rong rai trong cong nghiép 6 t6 mic du co
chimg cir dang ké cho thay khi han trong mdi truong nay thi moi han gion hon so véi cdc moi han trong moi trudng
cac khi tro nhu agon hay heli.

- Carbon dioxide 16ng 13 mot dung moi tot cho nhiéu hop chat hitu co, va dugc dung dé loai bo cafein tir ca phé. N6 ciing

bat dau nhan dugc su chu y cua cong nghi¢p dugc pham va mot s6 nganh cong nghi¢p ché bién hoa chat khac do no la

chat thay thé it doc hon cac dung mdi truyén thong nhu cac chloride hitu co.
- Thue vat can c6 carbon dioxide dé thuc hién viéc quang hop, va cac nha kinh co thé duoc lam glau bau khi quyén cua
chiing bang viéc bo sung CO, nham kich thich su ting trudng ctia thuc vat. Nguoi ta cling dé xuat ¥ tuong cho carbon

dioxide tur cac nha may nhi€t dién di qua cac ao d¢ phat trién tao va sau do chuyén hoa chiung thanh ngudén nhién

l1éu diezen sinh hoc. Nong dd cao cua carbon dioxide trong khi quyén tiéu diét c6 hiéu qua nhiéu loai sau hai. Cac nha

kinh duoc nang nong d6 CO: téi 10.000 ppm (1%) trong vai gio dé tiu diét cac loai sdu bénh nhu ray trang
(ho Aleyrodidae), nhén v.v.
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- Trong y hoc, t&i 5% carbon dioxide duoc thém vao oxy nguyén chat dé tro thd sau khi nging thé va dé on dinh can
bang 0,/CO; trong mau.
- Mot dang pho bién cua laze khi cong nghiép 1a laze carbon dioxide, st dung carbon dioxide 1am méi truong.

- Carbon dioxide cting hay dugc bom vao hay gan vo1 cac giéng dau. NO ¢o tac dung nhu 1a tac nhan nén va khi hoa tan

trong dau tho dudi long dat thi né lam giam dang ké do nhét ctia dau tho, tao diéu kién dé dau chay nhanh hon tir trong
long dat vao cac giéng hit. Trong cac mé dau da hoan thién thi mot hé thong ong do sd dugc sir dung dé chuyén carbon
dioxide t&i cac diém bom.

e Sinh hoc
- Carbon dioxide 1a san pham cudi cung trong co thé sinh vt c6 su tich lily ning luong tir viéc phan huy duong hay chat

b¢o vO1 oxy nhu la mot phan cua su trao do1 chat cua chung, trong mot qua trinh dugc biet dén nhu 1a sy ho hap cua té

bao. NO bao gdom tat ca cac loar thuc vat, ddng vat, nhi€u loai nam va mot soO vi khuan. Trong cac dong vat bac cao,

carbon dioxide di chuyén trong mau tir cdc mo cua co thé ti phoi va ¢ day né bi thai ra ngoai.
- Ham luong carbon dioxide trong khong khi trong lanh la khoang 0,04%, va trong khong khi b1 thai ra to su tho la

khoang 4,5%. Khi thd trong khong khi voi ndong d6 cao (khoang 5% theo thé tich), nd 1a ddc hai d6i véi con nguoi va
cac dong vat khac

13



- Hemoglobin, phan tir chuyén cho oxy chinh trong hong cau, co thé cho ca oxy va carbon dioxide, mac du theo cac cach

thirc hoan toan khac nhau. Su suy giam lién ket vo1 oxy trong mau do su tang muc carbon dioxide dugc biet dén nhu

l1a hicu irng Haldane, va no la quan trong trong viéc van chuyén carbon dioxide tu cac mo to1 phoi. Nguoc lai, su tang

ap suat thanh phan ctia CO; hay pH thap hon sé sinh ra su rat bot oxy tir hemoglobin. Hiéu tng nay goi 1a hiéu tng

Bohr.

- Theo nghién ctru ciia USDA sy thé ciia mot nguoi trung binh moi ngdy sinh ra khoang 450 lit (khoang 900 gam)

carbon dioxide.

- CO, dugc van chuyén trong mau theo ba cach khac nhau. Phan 16n trong ching (khoang 80%-90%) duogc cac

enzym cacbonic anhydraz chuyén hda thanh cac ion

-

vicacbonat HCOs~ trong céac té bao hong cau. 5%—10% dugc hoa

tan trong huyét tuong va 5%-10% lién két vdi hemoglobin thanh cac hop chat cacbamin. Phan tram chinh xac phu

thudoc vao do 1a mau ¢ dong mach hay tinh mach.

- Hemoglobin lién két voi COz khong giong nhu lién két véi oxy; COz lién két véi cac nhom chira N trén 4 chudi globin.

Tuy nhién, do cac hiéu tmg khac khu vuc hoat hoa trén phan tir hemoglobin, lién két cia CO; lam giam luong oxy dugc

l1€n két do1 vo1 ap suat thanh phan nhat dinh cua oxy.

- Carbon dioxide co6 thé 1a mot trong cac chat trung gian dé tu di€u chinh viéc cung cap mau theo khu vuc. Néu nong do

cua no cao thi cac mao mach no ra dé cho nhi€u mau |
- Cac 10n bicacbonat la chu yéu trong viéc dieu chinl

non dén cac mo.
1 pH cua mau. Do tan suat tho ¢6 anh huong to1 mic CO; trong

mau, nén nhip thd qua cham hay qua ndng s¢€ sinh ra .

hién tuong nhiém axit ho hap,trong khi nhip thé qua nhanh sinh ra

trong cac ching thé qua nhanh s€ dan dén nhi€ém kiém ho hap.

14



- Mot diéu thu vi 12 mic du oxy 1a chat can thiét cia qua trinh trao doi chat cua co thé, nhung khong phai nong do thap

cua

oxy kich thich su hd hap ma lai 1a nong do cao cta carbon dioxide. Két qua 13, su ho hap trong khong khi lodng (ap

suat thap) hay hon hop khi khong c6 oxy (vi du nito nguyén chat) dan dén su bat tinh ma khong can co cac van dé vé hé

ho -

nap cua ca thé do. No 1a dac bi¢t nguy hi€ém cho cac phi cong la1 may bay chi€én dau bay ¢ cao d 16n, va nd cung la

1y ¢

o giai thich tai sao cac huéng dan tai cac may bay thuong mai trong truong hop sut ap suat trong khoang thi nguoi

ta can phai su dung mit na thd oxy cho chinh minh trude khi giap nguoi khac—néu khong thi chinh nguoi d6 sé chiu

ru1 ro bat tinh ma khong hé dugc canh bao trudce vé nguy hi€m sap xay ra.

-Thuc vat hap thu carbon dioxide tir khi quyén trong qua trinh quang hop. Carbon dioxide dugc thuc vat (véi ning luong

tir anh sang Mat Tro1) su dung d€ san xuat ra cac chat htru co bang t6 hgp no vo1 nuoc. Cac phan irng nay giair phong ra

oxy tu do. DPo1 khi carbon dioxide dugc bom thém vao cac nha kinh dé thic déy thuc vat phat trién. Thuc vat cling gial

phong ra CO; trong qua trinh ho hap cia nd, nhung tong thé thi chiing lam giam luong COx.
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e Ky thuat do CO; khong khi
- Cac g161 han cua OSHA cho néng do carbon dioxide tai no1 lam viéc 1a 0,5% cho thot gian dai,
toi da tdi 3% cho phoi nhiém ngan (t6i da 10 phat). OSHA cho ring cac nong do trén 4% la

"nguy hiém ngay lap tic d
5% carbon dioxide trén 30

01 vO1 suc khoe va su song'". Nhirng nguo1 tho khong khi chira trén

phut co cac trieu chirng tang anhydride cacbonic mau cap tinh, trong

khi viéc thd véi nong do carbon dioxide tir 7%—10% c6 thé 1am bat tinh trong vai phut. Carbon
dioxide, du 1a dang khi hay dang ran, chi dugc tiép xuc trong cac méi truong/khu vuc thong gio

tOt.

- Do tac dung ddc hai ctia khi CO» vay nhiéu noi bat budc phai st dung may phat hién khi CO» sé&
hién thi gia tri ctia khi CO» trén man hinh LCD hay phat ra &m thanh bao dong khi ham lugng
khi vurot qua nguong cho phep ma nguot st dung da cai dat trén may. Vi du may GASCO7752
cua My (trong hinh) c¢6 pham vi do: 0 ~ 9.900 ppm (ppm c0 nghia 1a part per million tirc 1a 1
phan mot triéu cua khoi lugng hay thé tich; quy doi 1 ppm = 0.0001%; 1.000 ppm = 0.1%; 5.000
ppm = 0.5%; 40.000 ppm = 4%).

- Theo Co quan Dy bao Khi tugng Vuong quoc Anh (Met Office): Khi thai tir nhién liéu hoa

thach va nan pha rung sé k

hién CO» tiép tuc tich tu trong khi quyén vao nam 2021, v4i nong do

du kién lan dau tién vuot qua 417 ppm trong vai tuan tir thang 4 - 6/2021. Met Office cho hay

muc ky luc d6 s& cao hon 50% so voi nong dd 278 ppm ghi nhan trong thoi ky dau cua ky

nguyén cong nghiép vao cuoi thé ky 18.
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e Capnography

o K& tur su ra doi dau tién cua thiét bi do va ghi CO» bang hong ngoai ctia Luft nim 1943. Capnography tré thanh mot t
)
Cl
o)

han quan trong trong cac phuong tién giam sat bénh nhan trong qua trinh gdy mé. Capnography gitp chan doan n

nanh

nanh

16ng cac tinh hudng c6 thé xay ra céc tinh trang thiéu Oxy trude khi dan tdi tinh trang thiéu Oxy ton thuong nio k

huc hoi.

10ng

Mot su thay doi dang chu ¥ trong nhitng nim gan day, do cong nhan loi ich cia Capnography. Hoi Giy mé My (ASA) da

yéu cau str dung Capnography theo ddi trong bénh nhan thd may co6 an than tir trung binh ti ning.

e Capnography (Than do) 1a

gia truc tiép tinh trang hd hap ctia bénh nhan ciing nhu gian tiép su trao doi chat va tuan hoan ciia bénh nhan.

hiu do ghi lai nong do CO» cua khi thd vao va tho ra trong suot chu ki ho hap, cho phép danh

Mot gia tri quan trong trong Capnography: EtCO» ( End-Tidal- CO;) 1a 4p luc hay nong do CO» cuoi thi thd ra ciia bénh

nhan. Cac phép do Pet CO» trd thanh mot cong cu do khong xam lan hitu ich dé theo ddi PaCO; va tinh trang thong khi

bénh nhan trong gay mé. Trong cac diéu kién sinh 1y binh thuong Pa CO, va Pet CO, chénh 1éch nhau khoang 2 -5 mmHg.

Hinh mo ta: Qua trinh van chuyén CO» trong co thé
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* MOt Capnography binh thuong:

rwmm
Normal
50
C D

=

E

; A B E
- Time (sec.) ] pe

Hinh mo ta mot Capnography binh thuong

» Thanh phan Capnography:
- DE: Giai doan hit vao, 12 giai doan nong 36 CO» giam nhanh chong xudéng duong co so.
- AB: Khoang chét tir giai phau va thiét bi ong thd. B bat dau thi tho ra.
- BC: Giai doan tho ra, ndong dd CO» ting 1én (do su pha tron CO» trong phé nang va khi tir khoang chét)
- CD: Tiép tuc giai doan thd ra — Pudng cao nguyén. D: nong do CO; cudi thi thé ra. (ETCO» )
- (314 tr1 binh thuong ET COz : 30 - 43 mmHg.

18



» Thiét bi do than do:
Cac phuong phap do than do:

-Ghi pho khoi lugng nhu ghi pho laser (nguyén Iy RAMAN)

-Ghi pho quang - am hoc
-Ghi ph6 hong ngoai (hay dung nhat)

* Ghi pho hong ngoai 12 phuong phap hay dung nhat trong 1am sang, dua trén COz c¢6 tin
khong hoan toan cac budc song hong ngoai chon loc 4,3 um véi luong anh sang dugce hap t
cac phan tor COz. Do chuan béng mot té bao nhan cam chira mot néng dd CO, da biét. Khi mé va hoi duoc monitor ghi

va hién thi bang mmHg hodc % (1 thé tich % = 1 KPa = 7,6 mmHg), gia twong d6i thap va gon nhe.

e Céc loai than do:

- Than d6 lay mau trén dudng 6ng may tho:
Dong chinh = main stream, Co sensor (cam
bién) nam gita Ong nodi khi quan va ong
tho.

Sensor

_

‘\\«f i \\‘1
La&u"’l‘ //-./-‘4{'/' )

IR source

circuit
Electrical cord

Airway

Adapter Display

(N ol o M

19

1 chat hap thu dic hiéu va
u ty 1€ thuan vol néng do



- Than d6 lay mau tir duong bén 6ng may tho: Dong bén =

'-

side stream. BO phan cam bién nam trong 1 may monitor

/

Sampling m
ET

(© Capnography.Com

don vi, cO riéng mot day dan 14y khi mau

e Ung dung 1am sang thong qua gia tri Et CO; va cac dang song:

» Tang thong khi: Khi nong d6 Et CO> < 30mmHg
Nguyén nhan c6 thé:
- Tang tan so ho hap. Tang thé tich lwu théng (V) [ =™ ™

- Ha than nhiét. Giam su trao doi cha : Q (T
e imVavat

» Giam thong khi: Khi nong do Et CO, > 43 mmHg
Nguyén nhan co thé:
- Giam tan s6 ho hap. Giam thé tich Ivu thong

- Tang than nhiét. Tang su trao doi chat
- Dung qua liéu thudc an than

- SOt , nhiém trung, suy hé hap, dau

Time
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» Phat hién tac nghén dudng thd:

Nguyén nhan cé thé xay ra:
- Co that phé quan
- Tac nghén dudng thé hodc hé thong vong may gay

mec
_ Di vat duong tho

* Theo do1 su gian co:

CO. (mmHg)

Neuvyén nhan c6 thé xav ra:
sy 4 50 Real-Time Trend

Pay la biéu hién tac dung cua thudc gian co bat dau

hét va co6 dau hi¢u tho lai, vi tri xuat hien tuwong do1 6n 37
dinh

» Phat hién dit 6ng ndi khi quan trong thuc quan:

A \ °* AN h /‘7\ 14 14 1 14 VAN Ll N ° 4 -m
Pay la ti€u chuan chich xac phat hién dat No1 khi :E:
quan vao da day. Séng CO> sé khong dugc cam nhan E
va nhanh chéng vé phang. S

Real-Time
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» Tinh toan ven cua hé thong gy mé:
, cq A XN A ~ v . ) ~ £ CO: (mmHqg)

Cac ta1 bién vé gay me do 1o ri duong the, h¢ thong Real-Time
duong thé bi ho rat hay xay ra. Va diéu nay ciing sé
duoc phat hién sém khi theo do1 capnography

Nguyén nhan c¢é thé xay ra:

- Hé thong duong tho khong kin

- Ong Noi khi quan qua nhé so voi bénh nhan.

 Phat hién van thé ra bi 10i:

* Dat mo No1 khi quan duong mui: Do néng do COz lién tuc trong qua trinh dat mo NKQ qua duong mui trong bénh
nhan tu thd. D6 sé 1a diéu kién dé biét khi nao dau ong NKQ gan véi khi quan nhat.

» Phat hién thuyén tac khi: Trong truong hop gia tri Et CO» giam dot ngot.

* Theo do1 dﬁy du qua trinh tu thd cua bénh nhan trong cac don vi cham soc dac biet, bénh nhan thoat meé trong qua

trinh gay me,
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e Ky thuat do CO: trong mau
» CO» (carbon dioxide) 1a mot chat thai ctia qua trinh trao doi chat, & dang khi. Mau mang CO» dén phoi, noi né dugc thd

ra. C6 hon 90% CO; trong mau ton tai & dang bicarbonate (HCO3). Phan con lai 1a khi carbon dioxide hoa tan (CO») va

axit carb

onic (H2CO3). Than va phdi ¢6 nhiém vu can bang nong d6 CO», H2CO3 va HCO3.

o Xét nghiém CO» 1a xét nghiém mau don gian dé do luong carbon dioxide trong mau. Pay 1a mot phan cia xét nghiém

dién giai. Va vi than va pho1 lam nhiém vu duy tri nong do CO> trong mau nén trong truong hgp nong do CO; trong mau

cao hon muc binh thuong, bénh nhan c6 thé dugc chi dinh kiém tra chirc nang than va phoa.

 Chi dinh xet nghi€ém CO; trong mau

- Xac dinh nguyén nhan gay ra mot so tri€u chirng nhat dinh: Kho thd, budn non hoac non mira, 14 lan hoac cam giac

ngat;
- Chi dinl

1 trong trudng hop cap ciru hodc trude khi phau thuat;

- Chi dinl

1 kem theo xét nghiem dién gia1 d€ kiém tra mirc dO bicarbonate, tr d6 danh gia dugc su can bang chat long cua

co the, nhip tim, co, chirc nang nao, than, phou,...;

- Cung cap cai nhin tong thé v¢ tinh trang dién giai, su can bang cua axit - bazo trong mau.
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II. HA OXY & LIEU PHAP OXY:
2.1. Ha oxy mau (Hypoxemia):

La tinh trang giam paO2 dud1 mirc binh thuong va trong thuc hanh lam sang, ha oxy mau con dugc do bo1 SaO2.
Ngudng chinh xac cia ha oxy mau van con ban cii nhung nhiéu tac gia dong thuan rang paO2 < 60mmHg va/ hoic

Sa02 < 90% duoc xem 1a ha oxy mau. P6i véi bénh nhan ha oxy mau man tinh, giam SpO2 > 3% so vo1 muc on
dinh trude day goi 1a ha oxy mau cap..

2.2a. Nguyéeén nhan ha oxy mau: 2.2b. Nguyeén nhan ha oxy mo:
C6 thé chia cac nguyén nhan gy giam oxi mau thanh La tinh trang cung cap oxy khong du dap tmg cho nhu
5 co ché. Chung lan luot 1a : cau oxy tai vi tri nhat dinh trong co thé. Cé 4 nguyén
1. Giam phan ap oxygen khi hit vao hay Pressure of nhan ha oxy mo:

inspired oxygen — P102 1. Ha oxy mau dan dén ha oxy mo
2. Giam thong khi phé nang — Alveolar 2. Thiéu mau (giam Hb)

hypoventilation 3. Giam luu lugng mau (toan thé hodc cuc bo.
3. Han ché khuéch tan qua mang phé nang — mao 4. Gi1am su dung oxy tai mo (do ngd doc...)

mach — Diffusion limitation

4. Shunt phai tra1 — Right to left shunt

5. Bat twong hop thong khi tudi mau — V/Q
mismatch.
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2.3 Ton thwong té bao do thiéu oxygen — Hypoxia cell injury:

Thiéu oxygen s& gay thiéu ATP va giy ra cac ton thuong tir kha hoi — reversible dén khong kha hoi — irreversible va té

nhat 13 chét t€ bao. Tinh trang thiéu

ox1 t€ bao dugc goi la hypoxia, dugc gay ra bo1 nhi€u nguyén nhan gdm ischemia

(giam tud1 mau - nho1 mau), anemia (thi€u mau), hypoxemia (giam oxi mau), ngd doc CO, soc ...

a. Cac ton thuong kha hoi — Reversible cell injury :

* V¢ co ban, bao quan dau ti€n nhan ra su thiéu hut oxi1 trong t€ bao la t1 thé. Khong co6 oxi, s€ khong c6 phan tir nhan

electron va toan bo chuo1 van chuyén electron s€ ngung tré gay tac nghén con duong ho hap t€ bao hi€u khi va sut

giam ATP.
o Khi s6 lugng ATP sut giam, cc |

hom nay s& khong thé hoat dong va tir d6 dan dén su tich lity Na+ va H20 ndi bao,

that thoat K+ ra ngoai bao. Chin
tric (té bao phinh to ra) 1an chirc

1 su 101 loan di chuyén va phan bo cac dong 1on nay khién t€ bao ro1 loan ca vé cau
nang (ro1 loan di¢n thé mang => khong tai cuc/khu cuc).

o Khi ho hap té bao khong thé thuc hién qua con dudng hiéu khi, cac phan tir glucose s& tham gia con duong ki khi —

anaerobic respiration vo1 san pham chi co 2 ATP va acid lactic. Chinh su tich Ity acid lactic s€ gay giam pH no1 bao

va dan dén ro1 loan cau truc — denaturing hoac pha huy — destroy cac protein va enzyme.

* Tat ca tinh trang ton thuong trén déu co thé ho1 phuc néu kip thor cung cap oxygen cho mo, t€ bao. Tuy nhién thoi

gian chiu dung cua tung loar mo
mo co tim 5 — 10p, mo than 10 —

, t€ bao 1a khac nhau. P1én hinh nhu mod nao chi chiu duoc tor 2 — 4 phut thi€u oxi,
20p, mo co 2h....
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b. Cac ton thuong khong thé hoi phuc — Irreversible cell injury — Cell death :
» Néu tinh trang thiéu oxi trén khong dugc cai thién thi cac ton thuong té bao s& dién tién tdi giai doan khong thé hoi

phuc. Dau hiéu dau tién va la d

iém khong thé quay dau — Point of no return chinh 1a ton thuong mang té bao gy vd,

ro ri mang t€ bao khién calci ngoai bao 0 at tran vao nd1 bao. Dong calci nay s€ lam tang calci nd1 bao va gay ra vo

sO ton thuong khong hoi phuc

nhu: Kich hoat cac enzyme nhu protease (giy huy cytoskeleton — khung xuong té

bao), endonuclease tieu huy cac DNA, phospholipase gay pha huy cac mang bao quan khac nhu lysosome lam phong

thich cac lysozyme tiéu hiy té

Da0.

» Ngoai ra, dong calci con calci hoa, ton thuong mang ti thé gay that thoat cytochrome c ra bao tuong ma day chinh 1a

mot trong cac phan tir chil chot

kich hoat con duong tu hily — chét té bao hay Apoptosis

Cac giai doan ton thwong t& bao do thi€u oxygen

Fhosphoipdd memrane
me rpure
Normal cell damage
I,’ e —— — — -_.‘ . \ - y /
o | -
- - S D) :
/ % | ' o
{_J » < e :
- 5%,. . g =
{ 5. > S

t Micchondnad

Sermeatiy Nuciear changes can result in

® Pytnosls (condersaton) or ‘

* Karyorrhesds (Fagmentation) or s

® Karyolyss (nuciear padiorn)
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2.4 Phan loai:
a. Phan loai thiéu oxy theo c6 dién ~ c6 4 loai (Haldone, 1926)

-Thiéu oxy do khong c6 oxy; Hemoglobine (Hb) khong dugc oxy hoa du trong phoi, nguyén nhan thuong 1a: Tac nghén

duong thd. Khi tho vao it oxy. Liét ho hap. Xep phoi.

-Thiéu oxy do thiéu mau giam kha ning van chuyén oxy cua mau: Thiéu Hb trong mau (thiéu mau, mat mau). Hb bi
bién doi khong van chuyén duoc oxy MetHb. Ngo doc CO.

-Thiéu oxy do & dong tuan hoan mau dén mo qua cham, khong di cung cap oxy: Soc cac loai (chan thuong, mat mau)...

-Thiéu oxy do ngd doc mod do trc ché su oxy hoa cua mo do can tré hé thong men dehydrogenase: Ngd doc cyanide.
Ng0o doc ruou. Ngd doc thuéc mé

b. Phan loai theo giai doan (Van Ziere va Stickney, 1963)
-Thiéu oxy do thay d6i thanh phan oxy trong khi tho vao: Giai doan khi.

-Thi€u oxy do mot yéu to lien quan dén mau: Giai doan dich.

-Thi€u oxy do nguyén nhan tai mo.
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2.5. Chan do4n:
a. Dinh Iuong PO> trong mau van 1a chinh xac nhat.

Binh thuong:
— POz trong mau dong mach > 95 mmHg; tinh mach > 35 mmHg
— Do bao hoa O2 mau dong mach (Sa0z2) > 95 — 100%

b. Qua triéu chirng 1am sang:

- Tim tai: dau hiéu cht yéu nhung mudn (> 5g Hb khir/ 100m]l mau mdi xuat hién). Va d6i khi cling thiéu triéu chimg

tim ta1 (bé€nh nhan thiéu mau, ngd doc CO). Nguoc lai, tim ta rat o, nhung thiéu O» khong nhiéu 1am (bénh da ﬂaéng
cau, tuan hoan cham, dong tinh mach).
- Trong khi mo va gy mé: néu thay mau tai phau truong chuyén sang mau den xam 1a dau hiéu bao dong thicu O».
c. Trén binh dién sinh 1V hoc:

- Luc ban dau, phan tng ctia hé hap do6i vai thiéu O 1a khéng nhiéu lam. Tang luu lugng tim 13 yéu to bu dip chu yéu
khi co thé thiéu O». Nhip tim nhanh xoang xuat hién rat sém, khi thiéu O con & mtc d6 nhe va vira.
- Nhung néu thiéu O nang 1én, xuat hién thé nhanh, trén dién tim xuat hién cac dau hiéu thiéu mau co tim: ST chénh
xuong, song T dao nguoc. Cudi cung nhip tim cham lai, bao hiéu ngimng tim.
o Noi tém lgi: Cdc dau hiéu ddc trung cua thiéu Oz khéng dién hinh, thay doi tuy theo nguyén nhan. Nhung bang su
phdn tich dung ddan cdc biéu hién lam sang, sinh Iy bénh, cé thé chan dodn twong doi chinh xdc, nhat la khi xdc dinh
nguyén nhan cu thé.
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2.6. Diéu tri oxy liéu phap:

o Liéu phdp oxy (thé oxy hay tri liéu oxy) la phwong phdp cho bénh nhan hit khi thé vao ¢6 nong do oxy cao hon nong

do oxy khi troi (FiO2 > 21%).

a. Dwoc dong hoc

* Khi Oxygen dugc sur dung trong diéu tri, ta xem n6 nhu 1a 1 dang thuoc va n6 hoan toan co cac thudc tinh duoc dong

hoc rieng bict

- Pudng dung thudc : Oxygen da phan dugc str dung qua duong hit bang cac dung cu cung cap oxi khac nhau. Ngoai

ra, oxygen con thé dugc sir dung qua duong dong mac
- Hap thu : Hap thu chu yéu tai phoi, vdi toc do trung

h (ECMO).
binh 250 ml/p véi F102 21% khi nghi ngoi. 02 dugc khuéc

truc tiép vao mau va bam dinh vao Hb. Cong thirc

Oxygen con ¢6 thé dugc hap thu qua mot so con dudng khac nhu da (1 Vp véi Patm = 760 mmHg), niém mac (k

dang ké) ...

- Phén phoi : Sau khi dugc cung cap qua cac hé thong nhu trén, Oxygen s& dugc ton tai trong 3 ¢

1€n quan da dugc d€ cap trong cac chuong trude. Tuy nl

1 tan
n1én,

(ton tai trong cac phé nang phoi ) 2. Gan két voi cac phan tir nhu Hb, Myoglobin 3. Hoa tan (trong huyét tuong).

- Chuyén hoa va thai trir : Oxygen dugc sir dung ¢ tat

ang chinh : 1.

10ng

Khi

ca cac mo vi no gan nhu co kha nang khuéch tan tot qua mang

té bao. Chiing dugc st dung chil yéu bai ti thé theo chu trinh chuyén hoa ning luong hiéu khi va tac dong truc tiép
boi enzyme cytochrome ¢ oxidase. Cac san pham ctia qua trinh str dung 02 1a H20 va CO2 duoc thai thang vao mau.

CO2 tiép tuc duoc van chuyén vé phoi dé thai tru.
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b. Nguvén tiic sir dung oxy
e Str dung dtng liéu luong: Can st dung dung chi dinh va dtung liéu luong thich hop. Str dung Iuu lwong oxy toi thiéu dat
duoc hiéu qua mong muon, tranh sir dung qua cao gay tac dung doc ciia oxy.

e Phong tranh nhiém khuan: Khi str dung oxy thi kha niang nhiém khuan cao vi vi khuan phat trién nhanh trong moéi truong
khi oxy va dé dang xam nhap vao bd may hd hap di bi ton thuong san. Do d6 can dé phong nhiém khuan biang cach:

Dung cu v6 khuan, sau moi lan thé dung cu phai duoc 1am sach va tay tring. Tot nhat 1a chi sit dung mot lan. Thay ong
thOong va d6i bén 16 miii 8 gi(‘)’/lén. Lam v¢ sinh miéng cho bénh nhan 3-4 gi(‘)’/lén.
e Phong tranh kho duong hé hap: Oxy dung trong cac binh kin 13 khi kho nén dé 1am kho cac té bao niém mac dudng ho

hap vi vay can lam am oxy tho vao bang dung dich vo khuan. DOng vién bénh nhan udéng nuoc.

e Phong chong chay no: Dung bién “cam lira” hodc “khong huat thudce” treo ¢ khu vuc cho bénh nhan thé oxy. Gido duc
bénh nhan, ngudi nha khong duge str dung cac vat dung phat 1ira nhu bat lira, diém, nén, dén dau. Cac thiét bi dung dién
déu phai c6 day tiép dat dé tranh su phat tia Itra dién

e Khong c6 chong chi dinh tuyét doi cho dicu tri oxy liéu phap khi da co chi dinh thd oxy.

e Han ché cua liéu phap oxy
- It hiéu qua & bénh nhan giam oxy do thiéu mau va suy tuan hoan
- Oxy liéu phap khong thay thé duoc thong khi nhan tao trong truong hop c6 chi dinh thong khi nhan tao..
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¢. Chi dinh theo khuyén cio BTS 2017

e Oxy ligp phap duoc dung trong cac truong hop sau:

1. Diéu tri cac truong hop bénh 1y cap tinh nguy kich

2. Diéu trj trong cac truong hop can ting oxy mau qua muc

3. Diéu chinh ha oxy mau nham ngin ngtra cac triéu ching hoic biéu hién cia thiéu oxy mé (hypoxia).
Chi dinh 1: Diéu tri oxy liéu cao trong cic bénh 1y cap tinh nguy kich

Chi dinh - Oxy liéu cao can cho ngay 1ap tirc & nhitng bénh nhan rat ning de doa tir vong

- Ngung tim hodc can hoi strc tim phoi

- Shock, nhiém khuan huyét, chan thuong nang, dudi nudc, phan v¢, chay mau duong ho hép nhiéu, dong kinh.
- Chan thuong dau ning

- Ngo6 doc CO

Cach dung

- Khéi dau bang oxy 151/phat qua mit na cé tai du trit

- Khi qua khoi nguy cap, giam liéu oxy véi luu luong 1 — 61/ph, SpO2 muc tiéu 94 — 98% néu tuan hoan on dinh. Poi
vO1 bénh nhan COPD va c6 nguy co hypercapnia, SpO2 muc ticu 88 — 92%

Chi dinh 2: Diéu tri oxy trong cac truong hop cin ting oxy mau qua mirc
Chi dinh Chi duogc st dung trong cac truong hop sau
- Ngo doc khi CO va cyanide.

- Tran khi mang phoi tu phat lugng it khong co chi dinh dat ong dan luu mang phoi (thd oxy 151/phut qua mit na gitp
tang hap thu khi trong khoang mang phoi gap 4 lan).
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- Con nhuc dau cluster (oxy 121/ph qua mit na giup cai thién nhttc dau nhanh hon thé khi troi).
- Mot s6 truong hop bién chimg hau phau.
Cach dung
Tho oxy liéu cao 12 - 151/ phut qua mat na co tu1 du trir (troe kh1 bénh nhan thuoc nhom c6 nguy co tang CO2 mau.
Chi dinh 3: Diéu tri oxy trong cac trwong hop ha oxy mau:
Oxy tri liéu chi giup cai thién tinh trang ha oxy mau chtr khong diéu chinh cac nguyén nhan giy ha oxy mau.
SpO2 nén dugc do ¢ tat ca bénh nhan nhu 1a dau hiéu sinh ton thu 5.
Oxy tr1 icu ha oxy mau dugc s dung khi1 SpO2 < 94% hoac giam > 3% so vo1 SpO2 trudce day .
Chi dinh: Céc tinh trang sau ddy can thd oxy liéu trung binh néu c¢6 ha oxy mau
- Ha oxy mau caflp tinh (chua chan doan nguyén nhan); Con hen cap tinh, viém phoi, ung thu phoi; Bénh phoi ké hoic xo
pho1 dién tién xau.
- Tran khi mang phoi; Tran dich mang phoi; Thuyén tac phoi; Suy tim cap; Thiéu mau ning; Kho thé sau mo.
Cach dung:
- Ha oxy mau cap tinh khong c6 nguy co ting CO2 mau, khéi dau bang cannula mili véi luu luong oxy diéu chinh dé dat
Sa02 muc tieu 94 — 98%.
- Ha oxy mau ¢ bénh nhan COPD hoac c6 nguy co tang CO2 mau, khoi dau bang cannula mili v4i luu luong oxy dicu
chinh d€ dat SaO2 muc tiéu la 88 — 92%.
- Néu diéu tri OXY licu trung binh vd1 cannula mtin khong dat dugc SpO2 muc ticu, chuyén sang mat na hoac mat na co
t du trir (xem muc 3.4).

- Doi véi bénh nhan co gién can suy ho hap type II, khéi dau bang cannula miii 1 — 21/phat hoic mit na Venturi 24% véi
2 - 31/ph, di€u chinh dé gitrt SpO2 trong khoang 88 — 92%.
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d. Ky thuat & cac phwong phap cung cﬁp OXYV:
dl. Hé thong oxy luu lwong thap

Phuong tién gom c6: thd oxy qua ong thdong mili, thd oxy qua mit na, 1éu oxy & may
tho .
e Li¢u phap oxy thong thuong (conventional oxygen therapy - COT)
Cung cép OXy qua 6ng thong mu1 hoac mat na da dugc xem la diéu tri dau tay cho
tinh trang thiéu oxy mau cap tinh va mén tinh trong mét thoi gian dai.
Tuy nhién, thiét bi nay c6 luu luong oxy thap (khong qua 15 L/ phit) kém theo khi

hit vao khong dugc swo1 am va lam am du nén gay kho chiu cho bénh nhan khi luu

lwong tang.

e Thé may khong xam lan (Non-invasive ventilation - NIV)
Puoc két hop vai liéu phap oxy thong thuong nhu 1a mot lua chon tot hon dé cai

thién thong khi, giam cong ho hap va cai thién trao d6i khi qua nhiéu co ché khac
nhau.

Mic du c6 hiéu qua rat tot nhu vay nhung NIV lai con nhiéu khuyét diém khac nhu
dung nap kém, tham chi cuc ky kho chiu d6i v6i mot s6 bénh nhan do ap luc cao
trong duong thd, kho khin trong viéc dong bo hoa nhip thd, ciang chudng da day va

cac tac dung phu lién quan dén mit na nhu ton thuong da qua ti dé mili.
e Tho may xam lan
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- Tho oxy qua ong thong miii, canule:

Cho tho O2 qua mui béng cac 6ng thong mém, c¢6 duc nhiéu 16 & dau 6ng thOng, Flow rate (I/p)  FI02
muc dich dé ra oxy manh, nhanh, khong gay ton thuong va khong lam kho niém | 1 24%
? \ 14 ~ N\ 4 o

mac. D¢ co dau ong thong vuot qua 160 miii sau, do chiéu dai ong thong tur canh ; i?"f
14 14 o

mti dén dai tai cfla bénh nhan 1a thich hop. Luu lugong Oz thd qua ong thér}g 4 34%
duong miui co theé tu 2 lit — 6 lit/ phat. Twong quan flow rate va FI02 co thé tham 5§ 37%
6 40%

khao bang sau :

Phuong phap nay c6 thuan loi 1a bénh nhan dé chép nhan, ¢o thé an uéng, noi1
chuyén trong khi tho oxy.
Tuy nhién n6 c6 mot s6 bat 1oi sau:
+ Nong do oxy thd vao (FiO,) thay doi va khong do duogc chinh xac vi tuy thudc
vao kiéu thd va thé tich thd ctia bénh nhan. Khong dat duoc néng do oxy toi da
trong khi tho vao, chi lam tang F10, dugc khoang 3%/1 lit O,.

+ Luu luong khi chi nén gidi han toi da khoang 5- 6 lit/phut. Néu st dung luu lwong cao hon né van khong ting hiéu

qua ma lai ¢co nguy co khi vao da day lam cang gian da day.

+ Dé gay bit tac ong do chat tiét. Kho lam am khi thd.

Thé oxy qua ong thong mili chi nén ap dung cho cac truong hop thiéu oxy nhe bénh nhan con tinh tao.
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- Tho Oxy qua mat na (mask)
+ Mask don gidn (mask bang chat nhua cting, trong suot)
La loa1i mask khong ¢6 van va bong du trit. 1a dung cu dugc coi la ¢o ”3u(‘3ng chtra khi
so dang véi thé tich mit na chinh 1a thé tich buong chira 100 — 200 ml. Dung cu nay
cho phep tho oxi vo1 Flow rate 5 — 10 1/p va dat muc FI02 40 — 60%. Chung dugc
chi dinh khi th¢ oxi1 qua canula mitii khong duy tri dugc Sp02 > 90%. Luu y trong
truong hop thd mask don gian, flow rate luon 16n hon 5 /p nham tranh thé lai khi
CO2 cii. Bat loi 1a tao nén mot khoang chét 16n.

+ Mask khéng thé lai: La mask co bong du trit, ¢ gan buong chira day oxi vdi thé
tich dao dong 600 — 1000 ml va c6 van mot chiéu tranh thd lai. Mask nay co thé
cung cép F10, dat 100% nhung phai that kin dé tranh lot khi troi vao mask va luu
lwong khi phai di dé 1am cing bong du trit. Dung khi bénh nhan con tu thd hay gitp
thd. Véi luu luong O2 nguyén chat 6 lit/phat, FiO2 = 60%. 10-15 lit/phit FiO, =
70-90%.

+ Mask tho lai mot phan: Mask nay chi co bong du trit, khong cé van mot chicu. Véi
[vu lwong 10 lit/phut co thé cung cap FiOs. 50-65%.

+ Mask Venturi: La mask co cau tao theo nguyén 1y Bernulli d¢ dan mot thé tich 16n
khong khi (dén 100lit/phut) dé tron vdi dong oxy vao (2-12 lit/phut). Két qua s& tao
khi tron co néng do oxy on dinh tir 24 - 40%, phu thudc vao luu Iuwong oxy.




- Cung cap O3z bang mét cathéter xuyén qua khi qudn: Qua thanh trudce khi quan, dau Cathéter & caréna. Tac dung tot
cho bénh nhan thd O dai ngay. Nhuoc diém: dé nhiém khuan.

- Liéu Oxy: chi dung cho tr¢ em, khong sur dung dugc mat na. Hién nay, vo1 tré so sinh, thuong dung léng ap, trong
do, khong khi dugc lam am, sudi am, va tang né)ng do Oas.

21%
79%

Khéng khi (khd)

4% 15%
6%

75%

Khi tho ra

6%._ 13.5%
Nitrogen 5.5%-
Oxygen
Carbon dioxide
Hoi nuéc

- May thé: Khong qua hodc qua ong nodi khi quan/mo khi quan. Vi FiOz > 0,50, néu thoi gian thd may > 2 ngay, co thé
ngd doc Oo. Can cho FiO» thép nhat, du dé dat duoc PaO, = 60 mmHg, g161 han ¢co thé chép nhan duoc.

36



d2. He théng oxy luu luong cao:
« Hé thong oxy mili [uu lugng cao (high flow nasal cannula - HFNC) bao gom bd tron khong khi/oxy, may tao do a am chu

dong, mot mach lam a am va ong thong mu1. NO cung cap khi dugc 1am am va lam am day du véi luu luong [én to1 60 L/
phut, tao ra mot so loi ich vé mat sinh ly: giam khoang chét giai phau tao dugc PEEP, diéu chinh phan suat oxy trong
khi hit vao (Fi0») doc 1ap véi toc do luu lugng va hon hop khi, cung cap do am tot.

e MO/ ta thiét b1 HFENC

+ Thiét bi HENC la mot hé thong mach ho bao gom mot thiét bi tao luu [uong (b0 tron khong khi/oxy, tua bin va mat na
Venturi), mot may lam am duoc lam am cht dong va mot mach nhiét lam am). Mach duoc noi voi ong thdong miii silicon
c6 kich ¢& khac nhau dé phu hop véi kich thuét miii ciia bénh nhan.

+ Cac thong sO ¢6 thé cai dit bao gom luu lugng , phan suat oxy khi hit vao (FiO,) va nhiét 6. Luu luong khi c6 thé dugc
diéu chinh 1én t&1 60 L/ phut (tuy thudc vao thiét bi), trong khi F10; ¢6 thé dugc dieéu chinh 1én dén 60% hoac 100%, tuy
thudc vao thi€t bi. Nhiet do dugc khuyen nghi Ia 37°C dé dam bao ham luong 44 mg H>O/L cung vo1 do am tuong doi
100%.
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HFNC lan dau tién duoc dua vao thuc hanh 1am sang vao dau nhirng nam 2000 nhu mot hé théng khong xam lan

dé kiém soat chirng ngung thd & tré so sinh non thang va ké tir d6 né duoc str dung nhiéu trong nhi khoa, dic biét

1a trong suy ho hap do viém tiéu phé quan.

Hién tai, HFNC duoc xem nhu 1a thiét bi hd tro ho hép trong cac chi dinh cho bénh nhan nang: suy ho

thi€u oxy, dot cap cua bénh phoi tic nghén man tinh, sau rit ong nd1 khi quan, thu thuat trén duong tho,

cong ho hap, giam nhu cau leo thang ho trg hd hap ¢ nhitng bénh nhan mac cac bénh nén khac nhau.

hap do
ngung

tho khi ngu, bénh nhan suy giam mién dich. Nhi¢u bao cao dugc cong bo cho thay HFNC lam giam tan so tho va

Chinh vi sy hi¢u qua do ma gan day, viéc st dung thiet b1 mo1 nay da lan rong ra ngoai cac khoa cham soc dac

biét (ICU) t6i cac khoa diéu tri
cho NIV khi

hénh ho hap. N6 duogc sir dung rong rii va ngay cang thuong xuyén nham t

hay thé

b1 that bai tr mot loat cac nguyén nhan. Cudi1 cung, trong vai nam qua su phat trién cua ky tl

lam cho cac t

huat da

hiét bi HFNC don gian hon va than thién hon véi nguoi dung, phu hop cho ca chiam soc strc khoe tai

bénh vién va ca su dung ta1 nha, ttr d0 dem dén nhi€u lwa chon hon cho cac nha lam sang.

Cac (g dung 1am sang hién nay cia HFNC gom c6: Suy hd hap giam oxy cap tinh. Suy ho hap giam oxy mau &

bénh nhan suy giam mién dich. Phu phoi cap. Dot cap bénh phoi tic nghén man tinh. Sau rit ong noi khi quan.

Thu thuat duong ho hap. Cham soéc cudi doi.
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- Tac dung phu cua HFNC:

Bat cir khi ndo bénh nhan dwoc hd tro hod hép khong xam lan thi viéc diéu tri béng cac bién phap xam l4n co thé bi tri hodn

& nhitng bénh nhan bi mat bu ho hap.

Kang va cong su da ghi nhan dugc ki
0 ICU cao hon, kho cal may va rat no1 -

dat nd1 khi quan cham co thé lam tién lwong xau di trén bénh nhan duoc diéu tri béng HFNC, cho nén cac yéu t6 du doan

11 st dung HENC dai hon 48 g10 trudc dat nd1 khi quan ¢6 lién quan vor ty 1€ tir vong
<hi quan hon cting nhu thot gian khong tho may (ventilator-free days) it hon. Do viéc

that

bai dugc dic biét quan tAm: nam 2019 nghién ctru cla tac gia Roca cho thay chi s6 ROX c6 kha ning tién doan dugc két qua

ctia liéu phap HFNC & bénh nhan viém phoi c6 suy hé hap cap.

- Két luan

Liéu phap HFNC d3 chirng minh duoc gia tri cia ndé nhu 1a mot phuong thire ho trg hd hap khong xam lan hiéu qua nhung

don gian va dé dung nap cho nhirng bénh nhan ning.

Cac bac si dad dung liéu phap nay ngay cang rong rii trong nhiéu tinh trang va bénh 1y nén khac nhau.

NO ¢0 ve ¢0 hi¢u qua trong di€u tr1 suy ho hap tang CO; mau va suy ho hap giam oxy mau murc do nhe dén vua. Can ]

nhirng ng

neém

1€n ciru d€ xac dinh ro rang hon mot so tieu chuan co ban: nhu chi dinh cho HFNC, tiéu chuan dé bat dau va cl

dut liéu p

hap va chi dinh khi ndo phai 1én thang diéu tri.
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e. Tac dung khong mong mudn cha oxy liéu phap:
» Gay kich thich dudng hé hap:

lanh. Su kich thich nay khién cac té bao 16ng chuyén giam van dong, t&€ bao nhay giam tiét va

Khi thé oxi voi flow rate cao, bénh nhan thudng hay co cam giac kich thich, kho chiu dudng ho hap do khi O2 kho va

khién niém mac bénh

nhan ton thuong co thé dan dén chay mau mii. Do do, tho oxi qua mat na Venturi vo1 khi O2 duge lam am va am ¢o

thé han ché dugc cac bién chung nay.

» Tinh doc té bao phé€ nang cua oxygen:

Oxygen thuong ton tai ¢ trang thai phan tir O2. Tuy nhién khi thd oxi liéu cao, oxygen con co thé ton tai & cac goc tu

do cuc ky “active” nhu O2 (-), H202, OH (-). Céac gbc tu do nay co tac
khung cua chung. Tac hai cua tho ox1 100% lén nhu mo ph01 dugc goit

hai ton thuong té bao do

la Hi¢u ung Lorrain Smit]

FI102 < 60% (50% theo mdt so tai liéu) thi ton thuong phoi 1a khong dang ke.

o Uc ché van chuyén CO2 hay Hiéu tng Haldane:

La hién twong nguoc lai vol Hieu irng Bohr hay Bohr’s effect. Haldane’s effect am chi tinl
tan trong mau, chen chuc va canh tranh vo1 cac phan tr CO2 mau khi bam vo1 Hb. Nhu da

kha nang ox1 hoa kinh

1 khi ong cho cac chu

chuot thd oxi vai FI02 70 — 80% trong 1 tuan, % trong s6 chung tir vong véi phoi sung huyét. Tuy nhién véi mtc do

1 trang cac phan to O2 hoa
biét, van chuyén CO2 trong

mau nho rat nhiéu vao Hb vi ngoal dang HCO3-, CO2 con dugc van chuyén dud1 dang CarbaminoHb Hb NH — COO.

Do d6, khi nong dd O2 mau ting, s& canh tranh trc ché su bam Hb ctia CO2 qua d6 trc ché su van chuyén chat khi nay.

Tu do, c6 nguy co gay giam pH dan dén ro1 loan toan ki€ém.
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» Uc ché thong khi tir trung khu hod hap:

Pay 1a truong hop hau hét cac khuyén cao vé liéu phap oxi déu luu y. Tho oxi liéu cao véi mot nguodi ting CO2 man

tinh c6 nguy co tc ché hod hap gay giam thong khi phut va ting CO2 gay toan hd hap. Piéu nay duoc 1y giai theo sinh
1y nhu sau : & mot bénh nhan COPD hodc cac bénh 1y &r dong CO2, viéc diéu khién hoat dong thong khi cua cac CCR ¢

trung khu ho hap tré nén kém hiéu qua. Tur d6 cac PCR déng vai tro chu ¢

10t trong nhan cam thiéu Pa02 dé ting thong

khi. Khi thd oxi liéu cao s& ting Pa02 tir d6 e ché di sy diéu hoa thong k

1i nho cac PCR khién bénh nhan c6 nguy co

giam thong khi gay suy ho hap type 2. Tuy nhién, mot so bang chirng nhu so liéu ctia Aubier va cong su cong bd nim
1980 khi cho thd FI02 100% & cac bénh nhan COPD thi s6 thong khi phuat ciia ho giam khong dang ké 10 1/p con 91/p
nhung PaCO2 ting tir 60 1én 95 mmHg. Do d6, c6 thé c6 1 co ché nao do két hop gy ra hién tugng nay chir khong han

100% do Pa02 cao trc ché ho hap.
» Anh hudng thd oxi 1én tuan hoan phdi:

Dé thay néu ta cho bénh nhan thd oxi liéu cao, ting du trit O2 trong phé nang thi s& rc ché hién tugng co mach do

thiéu oxi — Hypoxic vasoconstriction. Tir d6, PVR s& giam va dan t6i viéc ting Q hay Luu luong tuan hoan phdi theo

dung dinh luat Ohm : Q = AP R Do 4o, can can trong khi cho bénh nhan co tim bam sinh shunt T — P tho oxy luu luong

cao vi ¢6 kha ning tang luong shunt Qp/Qs tir d6 dan dén sung huyét phoi/OAP va sup tuan hoan hé thong So liéu cua
Motley va cOng su sau khi cho 5 nguo1 khoe manh tho FI02 10% ( Pa02 35 — 40 mmHg) trong 10 phut 1947
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» Anh hudng thd oxi dén tuan hoan hé thong:

Nhu di dé cap trong bai cac dap ung co thé vdi tinh trang ha ox1 mau, khi cho bénh nhan th¢ oxi liéu cao, s& trc ché
toan bo cac dap ung trén. Cac tiéu dong mach, mao mach sé€ co 1 phﬁn vi mat dap irng dan mach, mot phﬁn vi oxi liéu
cao sinh ra cac goc tu do gay hiy NO. Khi d6 hé mach ngoai vi ting co khién khang luc mach mau toan than tang
cao. Diéu nay tac dong 1én cac thu cam ap — Baroreceptors & cung chu kich hoat hé pho giao cam giy giam nhip tim
(FI02 100% gay giam khoang 10 nhip/phut — Figure 80 dir licu tir nghién ctru cua Daly va Bondurant 1962), giam
cung luong tim (va ca cardiac index). Pac bi€t 1a mach vanh, hién twong co mach vanh co thé giam cung luong vanh

dén 30% & cac bénh nhan bi suy vanh man. Pay cling la 1y giai cho viéc, han ché thé oxi cung luong cao ¢ bénh nhan
nhoi mau co tim dugc khuyén cao boi Guideline ESC 2017 vé chan doan va xt tri STEML.
» Mot s6 anh hudng khac cua tinh trang ting oxi mau — Hyperoxemia :
1. Gay giam tudi mau ndo do co mach do hity NO béi cac goc tu do. FI02 100% s& giam tudi mau ndo di 13 %
(Kety & Schmidt 1948), FI02 10% tang 35% (Davis 2009)
2. Anh hudng chirc ning mot so vung ctia ndo gay roi loan nhan thuc, co giit ...

3. Gay ha duong huyét, giam Na+ mau va ting K+ mau
4. Gi1am tao EPO
5. Uc ché mién dich.

eKét luin:
- Oxy liéu phap rat hiru ich trong y trong y té, nhung ciing gy nén céc tai bién dang ké, néu str dung khong ding voi
tinh trang bénh 1y, ciing nhu thoi gian st dung va luong bo sung Oz trong khi thd vao (FiOz).
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CAP NHAT VE UNG DUNG LIEU PHAP OXY TRONG DICH COVID-19

Vi sao mac Covid-19 can sir dung oxy

 Trong qua trinh diéu tri bénh nhan Covid-19, dung oxy hd tro ho hap 1a diéu quan trong nhat. Khi oxy trong mau
cang giam thi bénh tinh cang tr¢ nang.

e Khi nhiém virus SARS-CoV-2, virus s& tan cong vao cac phé nang, lam phé nang phu né khién dich tiét ting. Khi
dich tiét da lap day, long phé nang va phé quan nhd lai nén khong khi khong dugc trao doi oxy véi mau.

 Néu bénh nhan chi & mirc nhe, khi chup X-quang, phéi van c6 hinh m¢. Tuy nhién, néu bénh nhan nang thi phéi
hau nhu déng dic tréng x6a. Do d6, oxy trong mau van giam du bénh nhan c6 thé manh, thé gap dén dau.

Miic Covid- 19 khi nao can s dung oxy

Muon biét mac Covid-19 khi nao can str dung oxy, can theo ddi va cht y dén nhiing phan g cta co thé khi thiéu oxy

nhu:

* Nguo1 tim ta1, tho nhanh, kho tho.

« Co thé bon chén, vat va, cam g1ac nhu b1 kich thich.

 Ra nhiéu mé hoi, dau dau, buén non.

» Tim dap nhanh, roi loan.

e Thi luc giam.

e Y thuc giam, lo mo.

e Huyét ap tang,...

e Chi s6 SpO2 dudi 93%.

Pay la nhitng dau hiéu cho thay co thé dang thiéu oxy va 1a luc bénh nhéan can dung oxy dé ho tro ho hap.
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Cach cach hé trg ho hép bang liéu phap oxy cho bénh nhan Covid-19

Khi bénh tinh chuyén bién ndng, chi s6 oxy trong mau giam, viec ho trg oxy cho bénh nhan la vo cung quan
trong. Ngoai viéc tim hiéu mac Covid-19 khi nao can st dyng oxy, nén biét thém vé nhirng phuong phap ho trg &
nhiing giai doan khac nhau cua bénh. Hién nay c6 mot so cach ho tro ho hap VvO1 OXYy pho bién nhu sau.

* Tho oxy qua cannula mii

Pay la phuong phap cung cap oxy qua 2 6ng nhé duogc dua vao miii, diy vat qua tai.

Phuong phap thé oxy qua cannula miii kha dé& nén c6 thé thuc hién ngay tai nha va danh cho nhirng nguoi dang &
murc dO nhe.

* Tho oxy qua mat na (mask)

Khi thé oxy qua mat na, mot mat na bé’mg nhua deo s€ dugc up vao mat bénh nhan va dong oxy co tbc d6 cao sé
di vao. So véi phuong phap cannula miii, bénh nhan thd oxy hiéu qua hon, luu lugng di vao cao hon va nong do
c6 thé 1én dén 15 lit/phat. Cach nay c6 thé ap dung cho nhitng bénh nhan kho tho va dang tim nhiéu cach ho trg
khac nhau.

 Tho oxy dong cao

HFNC - High Flow Nasal Cannula la pp mo1 pho bién gan day. Nguyen ly hoat dong cua phuong phap nay la oxy
duoc may hoa tron sau do cung cap cho bénh nhan qua o6ng dan c6 dudng kinh 16n vao miii. Toc do ctia dong oxy
dat tGi 60 lit/phat va nong do gan nhu 100%.

Dong khi oxy cua phuong phap nay lam tang nong do oxy trong mau rat nhanh. Tt d6 tang ap suat phé nang, mo
nhiéu phé nang tham gia vao qua trinh ho hap, chong xep phoi. Thé oxy dong cao gitip nhiéu bénh nhan khong
can phai dit ndi khi quan xAm nhap.




Mt so cach hd tro ddi véi nhitng bénh nhan bwéc vao giai doan ning

Néu bénh nhan khong thé tur thd, kho thé thi can c6 su hd tro cia may tho dé tao ap luc duong, giip bénh nhan hit
Vao.

 Tho may khong xam nhap CPAP va BIPAP

Hién nay, loa1 may tho don gian nhat la may tho khong xam nhap, tao ap lyc duong 6 mask up vao mui va mieng
bénh nhan. Tuy nhién, cac bac si van khuyén cdo dung phuong phap thd oxy cao, néu bénh tinh chuyén ning thi
dung may thé xam nhap.

 Tho may xam nhap

S& di goi 1a thé may xaAm nhap béi lic nay bénh nhan can dit 6ng ndi khi quan hoic ong mé khi quan. Do d9, chi
nhitng bénh vién va nhan vién dugc dao tao k¥ méi duge str dung loai may nay. Khi bat dau cho bénh nhan thd,
cac bac st sé chon kiéu tho, tan so, lugng khi tho vao, ty 1¢ thoi gian thd vao - thd ra va nong do oxy trong dong
khi th¢ vao.

Ctr 30 phut bac si sé thir ndong do oxy trong mau dong mach dé diéu chinh cac thong so trén cho phu hop. Trong
qua trinh cho bénh nhan tho may xam nhap, diéu dudng hoic bac si phai ludn truc dé xu 1y kip thoi sy co, tranh
dé lai hau qua dang tiéc cho bénh nhan.

 Phwong phap ECMO

Pay la phuong phap tim phoi nhan tao, dugc str dung khi bénh nhan di roi vao tinh trang xau nhat. Phoi bénh
nhan lic nay da dong dic hoan toan, viéc thd may xam nhap hau nhu ciing khong cd két qua. Lac ndy, mau cla
bénh nhan sé dugc hut ra ngoai, trao doi oxy sau do dugc bom tr¢ lai.



- Cac yéu to nguy co giy suy ho hap va tir vong trong diéu tri COVID-19

+ Céc yéu to nguy co gay suy ho hap can thd may ¢ bénh nhan COVID-19 dugc ghi nhin trong cac nghién ctru bao
gom 16n tuodi (> 60 tudi), gidi tinh nam va sy hién dién ctia bénh nén phdi hop nhu bénh tiéu dudng, bénh ac tinh va
tinh trang suy gidm mién dich.

+ CDC bao cao ty 1é tir vong chung cia COVID-19 1a 2.3%, & bénh nhan trén 80 tudi ty 1¢ tir vong nay ting 1én t6i
14,8%. O nhirng bénh nhan nguy kich, ty 1& tr vong 1a 49,0% va ty 1& nay cao thém 50% nita & bénh nhan c6 tho
may xam lan. Su hién dién cia cac bénh ly nén nhu bénh tim mach, tiéu duong, bénh ho hép man tinh, tang huyét
ap va ung thu c6 lién quan dén nguy co tir vong cao hon

- Céac khuyén cdo trong diéu tri COVID-19 c¢6 lién quan véi HFNC:

+ O ngwoi I6m bi COVID-19 va suy hé hap cap gidm oxy mdau di da diéu tri bang liéu phdp oxy théng thuong, khuyén
cao nén su dung HFNC.

+ O nguwoi Ién mac COVID-19 va suy hé hap cap gidam oxy mdu ciing dwoc khuyén cdo nén sir dung HFNC hon
NIPPYV.

+ O bénh nhdn ngwoi lon bi COVID-19 dang dwoc tho NIPPV hoac HFNC, khuyén cdo nén theo doi sat tinh trang
xau di ciia hé hap, va nén dwoc ddat néi khi quan sém khi tinh trang xau di nay dien ra.
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[1I. THUA CO; (UU THAN) & THIEU CO; (NHUQC THAN)
3.1 Dai cuwong

a. Dac diém

1v hoa

- CO» khuéch tac qua mang té bao dé dang, co tinh chat thu dong.

CO2 duoc van chuyén dudi 3 dang: hoa tan, trang thai Bicarbonate va gén vo1 Proteine. Vao khoang 90% CO» dugc

van chuyén dud1 dang Bicarbonate, 5% dud1 dang -

noa tan va 5% duo1 dang Carbomino-Heémoglobine. 60% CO2 dao

thai tr Bicarbonate va 30% tu Carbomino-Hemoglobine.
- Bicarbonate hinh thanh trong mau theo phan tng sau day: CO + H20 <= H2CO3 < H+ + HCO3 .

Phan g dau tién xay ra cham trong huyét twong, dugc hoat hoa trong HC bdi men anhydrase carbonique.

CO3H2 p

nan ly thannh 1on H+ va Bicarbonate xay ra nl

- Su van c

hanh. CO3H- tré lai huyét tuong.

huyeén CO2 ¢o tac dung chu yéu do1 vol can

vang toan — ki€m cua co thé. Toc do khuéch tan CO; tr mao

mach qua phé nang nhanh gap 20 lan Oa, boi vi CO2 hoa tan trong nudc rat nhanh.
- Trong mau dong mach, PaCO2 dao dong tir 38 — 45 mmHg. Thuwra CO2 khi PaCO> > 45 mmHg, nhat 1a sau khi ¢o tré
ngai cho viéc dao thai cac phan tr CO> thura.

b. Neuyén nhén lam thay ddi san xuat CO»:

- Tang: Hoat dong co bap. Tinh mé. Sot. Hoi ching ting than nhiét 4c tinh. Hoi ching cuong giap trang. Trang thai

dong kinh. Cung cap nhiéu duong

- Giam: Gay mé. Ha than nhiét
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3.2 Thira COz (Uu than)
a. Nhitng nguyén nhén giy thtra CO» thuong gip trong gay mé hoi strc:
- Ngoai lai: Khi khi tho vao c6 nong do CO, cao hon nong do CO> cta khi troi (binh thuong < 2 mmHg). Vi du: khi tho
tré lai khi tho ra (gdy mé vong kin, do hong hé thong ciia may gay mé...)

- Noi tai: do suy thd, do thong khi phé nang qua kém.

b. Bénh canh
- Giai doan 1: Kho thd (thay doi theo nguyén nhan), va mo hoi, ting tiét phé quan. Tiéu it, huyét ap ting, cang cao néu
tién trién cang nhanbh. Rbi loan vé thai do: hung han hoac tho o, cang ro khi tién trién cang cham. Co thé kich thich
hoidc buon ngu. Cac triéu chung trong giai doan nay co thé rut lui nhanh bang cac bién phap don gian, trir truong hop

nguyén nhan giy bénh tién trién nhanh.

- Giai doan 2: Tho nhanh, c6 hodc khong cé kho thd. VA mo hoi. Tang tiét khi phé quan. Tiéu it. Tim tai: diéu tri bang
O khong giam. HO1 chung Pick-Wick. Huyét ap cao hoac suy that phai: Bénh nhan tran tro, vat va, tién dan dén mé
sang roi hon mé. Roi loan tri thite x4y ra khi PaCO; > 90mmHg.

- Giai doan 3: Hon mé, mat hét phan xa. Tho rat nhanh, tim tai. Pén day, thira CO» khong con don doc, thuong két hop
v6i Oz va nhiém toan ho hap. Ciing nhu & giai doan 3 ctia thiéu oxy, bénh tién trién nhanh dén truy tim mach va soc,

boi vi co tim chiu dung rat kém voéi thiéu Oz + thira COs.
- Giai doan 4: Néu diéu tri khong c6 két qua s& chuyén sang giai doan 4: Ngung tim — Tho thd nac — ngtng thd — Dan
dong tir toi da.
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c. Chan doéan
- Chinh x4c nhat 1a do PaCO» mau dong mach — Co thé chia ra lam 3 thé sinh hoc:
+ Uu than cap tinh khong bu: Bicarbonate khong kip ting, pH | (nhiém toan ho hap).
+ Uu than man tinh con bu: Trong giai doan nay, co su can thiép cta than, Bicarbonate ting dé doi dau vdi ting
PaCO,, pH duoc duy tri binh thuong.
+ Uu than cap tinh trén mot bénh nhan suy ho hap man: ty 1é Bicarbonate ting cao.

- Triéu chung 1am sang vé tim mach va TK & loai cap tinh rat nhiéu, nhung ¢ dang mén tinh con bu, cac dau hiéu 1am
sang nghéo nan, rat kho chan doan. Mot s6 hoan canh bénh 1y bat thuong dic biét, cac dau hiéu 1am sang thay doi rat
nhiéu hodc khong cé. Vi du: giy cot song co, dut tiy cod va chudi hach giao cam, s& khong cé va mo hoi, HA ting khi
vu than xuat hién. Phan ung tim mach d6i véi vu than cé thé giam do chay mau, suy tim hoic do sir dung cac thudc

nhugc giao cam.

d. Diéu tri
Chi c6 bao dam luu théng duong thd, dam bao thong khi ¢6 hiéu qua 1a bién phap chu yéu dé ngin ngira va chong lai
trang thai thira COs».
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3.3. Thiéu CO2 (Nhwoe than)
Hypocapnia dugc dinh nghia la su thiéu hut carbon dioxide (CO») trong mau dong mach.

Y té xac dinh tinh trang giam CO, duéi 35 mmHg d6i voi ap suat CO2 mot phan trong mau dong mach. (Gia tri CO»

trong dong mach dé thd binh thuong |

bién).

a. Nguyén nhan

<hi nghi ngoi 12 40 mmHg, hoic khoang 5,3% ap suat riéng phan CO, & muyc nudc

- Tang thong khi ho hap. Kiém ho hap xay ra khi mot nguoi thd qua nhanh (ting thong khi), khién nhiéu CO> bi tong ra

ngoai co thé. Picu ndy lam giam muc CO, va ting do pH trong mau. Tang thong khi c6 thé ¢

gay ra, chang |

nan n

o cang thang, lo lang, sot va ro1 loan phou.

- Muc CO; tha

D cOt

¢ 1a dau hi¢u cua mot so tinh trang, bao gom:

0 nhi€u yeu to khac nhau

+ Bénh than néu than bi ton thueong, chung co thé khong loc dugc axit ra kho1 mau, diéu nay lam tang néng do axit

trong mau.

+ Ha CO» c6 thé 1a két qua cta hé thong than kinh, tim mach (vi du: huyét ap thap), ho hap (hen suyén) va roi loan

chuyén hoa (vi du: tiéu duong), thay doi hormone (vi du: trong thai ky, bénh Addison), do cao, nhiét, chat kich t
phoi, tap thé duc ning, va nhitng thir khac.

+ Cac nguyén nhan khac bao gdbm nén mura hoic tiéu chay nghiém trong, ¢ thé lam can kiét HCO 3- trong co thé.u
+ Nhicu loai thuoc k

HCO2- trong mau...
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b. Triéu chitg & chan doan

- Triéu ching: Cac triéu chung chung c6 thé bao gom:
+ ROoi loan thi giac.

+ Su lo ngai.

+ Chong mat thoang qua.

+ Co cung co .
+ Mat y thtrc tam thoi.
+ Vi no6 dua trén tinh trang ting thong khi man tinh, cc triéu chimg cua né ciing giong nhu cac triéu chung clia ting

thong khi. Chang rat rong va bao gdbm tir ho man tinh va nghet mtin dén tao bon, ho va co cirng co. Trong so cac tri¢u

chirng pho bién khac ctia bénh nay 1a co that phé quan, lanh chi, thé bang miéng, con hen kich phat, dau that nguc va

nhiéu triéu ching khac.

- Chan doan:Cac xét nghiém sau day ciing co thé giup chan doan cac dot giam CO> mau:
+ Mau mau dong mach.

+ Cac x¢&t nghiém mau khac.

+ Chup X-quang nguc.

+ Quét thong khi / truyén dich.

+ Chup CT nguc.

+ Pién tdm dd (Theo dai tim).
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c. Hau qua cua nhuoc than:

- Lam giam luu thong tim do hoat dong giao cam giam.
- Puong cong phan ly HbO, chuyén sang trai, giy trd ngai cung cap oxy cho cac mo.

- Giam luu luvong tim va giam cung cap Oz lam giam oxy hod cdc mdé — nhiém toan té bao.

- Ca++ ion hod giam, K+ mau giam (giam PaCO, = 10mmHg 1am giam khoang 1,5mmol K+ mau do tai phan phoi giita
cac ngan nQ1 va ngoai bao).
- Nhuoc than lam giam hién tugng co mach do thiéu oxy ¢ phoi (VCH), 1am ting strc can duong thd, ké ca o nguoi co

pho1 lanh va nguo1 suy ho hap man.
- Mtrc do carbon dioxide thap co lién quan dén ty I€ tir vong cao hon, dac bi¢t 1a & nhirng nguo1 b1 bénh than man tinh.

- Murc do carbon dioxide thap c6 thé thu hep dudng thd va lam tram trong thém bénh hen suyén.
- Nhitng nguoi bi r6i loan hoang so va PTSD thuong ¢ mic CO> co ban thap hon .
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d. X1 tri:
* Vi tinh trang giam COz dua trén viéc tho qua nhanh, nén viéc diéu tri thanh cong tinh trang giam CO: dua trén viéc giai

quyét nguyén nhan: ting thong khi man tinh. Do d9, diéu tri giam CO, mau ciing giong nhu diéu tri giam thong khi.
e Trén thuc té, tinh trang giam CO; dang ké & bénh nhan nhap vién, du la tu phat hay co Yy, CO thé dan dén ton thuong tam
thoi hodc vinh vién & ndo cling nhu hé ho hép va tim mach.

N

* Hon nira, viéc diéu chinh nhanh chong tinh trang thiéu canxi tram trong dan dén gian mach cac vung thi€u mau cuc bJ,

dan dén ton thuong tai tudi mau & ndo va phdi. Do d9, tinh trang giam CO, nghiém trong & bénh nhan nhap vién phai
dugc ngan ngua bat cir khi nao c6 thé, va néu co, nén tranh diéu chinh dot ngot.

» Tinh trang kiém mau ning do giam CO> mau nguyén phat cap tinh doi hoi cac bién phap diéu chinh phu thudc vao viéc
cd cac bicu hién 1am sang nghiém trong hay khong. Cac bién phap nhu vay c6 thé hudng dén viée giam nong do

bicarbonat trong huyét twong, ting PaCO» hoic ca hai. Ngay ca khi nong do bicarbonat huyét twong ban dau giam vira

phai, viéc giam nong do thém nita c6 thé dic biét hiru ich trong boi canh nay, vi phuong phap nay két hop hiéu qua véi
twong doi it rui ro.
* Co mot sO khuyén nghi chung c6 thé gitip ngin ngtra cac tinh trang gy mat can bang muc CO», dugc liét ké dudi day:

- Udng nhiéu nudc, mat nudce 1a nguyén nhan pho bién ctia nhiém toan chuyén hoa

- Han ché udng ruou, udng qua nhiéu c6 thé dan dén nhi€m toan chuyén hoa. Kiém soat tot bénh tiéu duong.

- Cac bai tap tho (nhu tho yoga, thd Buteyko) va cac k¥ thuat thu gidn c6 thé gitip giam thong khi cho nhitng nguoi bi lo
lang.
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Multiple-choice questions:
https://forms.gle/qczkZpqvZeV7g37Z18
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