BO GIAO DUC VA PAO TAO BOY TE
TRUONG PAI HOC Y HA NOI

BUI THI HUONG GIANG

NGHIEN CUU MOT SO THONG SO
HUYET PONG VA CHUC NANG
TAM THU THAT TRAI
O BENH NHAN SOC NHIEM KHUAN

Chuyén nganh : Hai sirc cAp ciru va chong doc
Mi s6 : 62720122

TOM TAT LUAN AN TIEN SY Y HQC

HA NOI - 2016




CONG TRINH PUQC HOAN THANH
TAI TRUONG PAI HQC Y HA NOI

Nguoi hwéng din khoa hoc:
PGS.TS. Ping Qudc Tuin
PGS.TS. Pinh Thi Thu Hwong

Phan bién 1: GS.TS Nguyén Gia Binh
Phan bién 2: PGS.TS Lé Thi Viét Hoa
Phan bién 3: TS Pang Lich

Luén an dugc bao vé truéc Hoi dong cap Nha truong

Hop tai: Truong Pai hoc Y Ha Noi

C6 thé tim hiéu luan 4n tai:

- Thu vién Qudc gia
- Thu vién Truong Pai hoc Y Ha Noi
- Thu vién Thong tin Y hoc Trung uong



PAT VAN PE

Sbc nhiém khuan 1a nguyén nhan nhap vién chu yéu ¢ cac khoa
hoi strc cap ciru, dong thoi cling 1a nguyén nhéan tir vong hang dau
trong cac khoa nay. Mic dii, da c6 nhiéu cong trinh nghién ciru trén
thé gidi clia cac tac gia vé co ché bénh sinh, chan doan va diéu tri
SNK véi nhimng k¥ thuat hién dai, nhiing hoi thao qudc té nham dua
ra nhitng huéng dan xir tri SNK, nhung ty 1& tir vong van cao tir 30-
50%. Cac huéng dan vé SNK déu tap trung vao nhirng co ché bénh
sinh, 1am thé nao dé phat hién va diéu trj som nhimg rdi loan huyét
dong va suy giam chtrc ning co tim. Nhimg réi RL huyét dong va
suy giam chirc ning co tim trong SNK cé thé dugc biéu hién nhu:
mach nhanh HA giam, giam oxy, v ni¢u, lactat mau tang. Tinh
trang soc s& tién trién ndng lén néu khong duge chan doan va xir tri
kip thoi. Tuy nhién, dé phat hién sém va chinh xac hon thi cac k¥
thuat tham do huyét dong xam nhap da duoc nhiéu tac gia tng dung
nhu dat catheter tinh mach trung tdm, catheter Swan-Ganz. Catheter
Swan-Ganz di duoc st dung tir nhitng nam 70 cta thé ky trude, va
cho dén nay vin duogc coi 13 bién phap cho két qua tét nhat. Tuy
nhién do chi phi cao, kh6 khin vé ky thuat khi thuc hién trén BN sc
ning va cac bién chimg cua né nén catheter Swan-Ganz hién nay
khong con dugc chi dinh thuong quy dé thim do huyét dong & BN
soc. Trong khi d6 cac ky thuat khong xam nhap nhu SA Doppler tim
cling nhu cac xét nghiém héa sinh ngay cang c6 nhiéu tién bo cho
phép danh gia chinh xac va theo ddi chirc nang co tim.

O Viét Nam, ca hai k§ thuat xam nhap va khong xam nhap nhu
siéu am Doppler tim di dugc ung dung trong chan doan, theo ddi
SNK. Tuy nhién cac cong trinh chi di sdu vé mot van dé hay mot ki
thudt trong chin doan hay diéu tri SNK. Chua c6 cong trinh nao
nghién ctru sy thay doi huyét dong trong qué trinh diéu tri BN SNK
dong thoi véi cac chi s6 sinh hoa (pro-BNP), cac phuong phép it xdm
nhap nhu catheter TMTT, SA Doppler tim liéu cac ki thuat tham do
huyét dong khong xam lan cé thé thay thé cac k¥ thuat xAm lan trong
diéu kign ¢ Vigt Nam khong. Vi vy, ching t6i thuc hién dé tai
“Nghién ciru mgt 6 thong 6 huyet djong va chirc nang tim thu
thit trdi ¢ bénh nhén séc nhiém khudn” nhim hai muc tiéu:
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1. Tim sw thay doi cdc théng so huyét dpng theo dién bién ciia
soc nhiém khudn.

2. Tim moi twong quan giiva cdc chi sé huyét dpng do bing
catheter Swan- Ganz vdi cdc chi sé ScvO2, Pro- BNP, mjt
$6 chi s6 huyét dong do bang siéu am tim 6 bénh nhén soc
nhiém khudn.

* Tinh cép thiét cia dé tai:

SNK 1 mét tinh trang bénh 1y thudng gip tai cac khoa hdi strc, ty
1¢ tir vong cao. Trong diéu tri SNK, danh gia dung tinh trang huyét
dong dé tir d6 c6 lwya chon diéu tri hop 1y c6 vai trd quan trong.
Catheter Swan-Ganz déa dugc st dung tir nhirng nam 1970, va cho
dén nay van duoc coi 13 bién phap cho két qua tt nhét. Tuy nhién do
chi phi cao va cac bién chimg ciia n6 ciing nhu kho khian vé k¥ thuat,
hién nay catheter Swan-Ganz khong con dugc chi dinh thuong quy
dé tham do huyét dong cho BN sdc. Trong khi d6 siéu am ciing nhu
cac xét nghiém hoa sinh ngay cang c6 nhiéu tién bd cho phép danh
gia chiic nang tim. Viéc nghlen ctru ung dung siéu am Doppler tim,
Pro-BNP, ScvO, de danh gia huyet dong gop phan giai quyét mot
trong cac van dé cap thiét ciia hoi sttc SNK, gop phan danh gia dung
va kip thoi rdi loan huyét dong cia BN SNK dé c6 chi dinh diéu tri
chinh xé&c. Do d6 dé tai c6 gié tri thuc tién cao.

* Pong gop méi ciia ludn an

- 24% bénh nhan sbc nhiém khuan c¢6 cung luong tim thap (chi sb
tim <3,5 lit/phat/m?).

- Két qua do cung luong tim bang phwong phéap siéu 4m Doppler
tim tai duong ra that trdi va do qua catheter Swan- Ganz bang
phuong phép hoa lodng nhiét c6 mdi tuong quan tuyén tinh thuan rat
chit ché (1=0,98, p<0,001) & bénh nhan sé¢ nhiém khuén.

C6 thé dung siéu 4m Doppler tim thay thé cho catheter Swan-
Ganz trong viéc danh gia chirc nang tam thu that trdi & bénh nhan soc
nhiém khuan.

* B6 cuc ctia luin an: gdm 132 trang, ngoai phan dat van dé, két
luan va kién nghi, luan 4n c6 bdén chuong bao gébm: tong quan: 36
trang, d6i tugng phuong phap nghién ciru 24 trang, két qua 30 trang,
ban ludn 37 trang. Luén an c6 19 bang biéu, 23 biéu do, 12 hinh anh.
C6 175 tai liéu tham khao bao gdm tiéng Viét va tiéng Anh.
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Chuong 1
TONG QUAN
1.1. Sé¢ nhiém khuén
1.1.1. Tiéu chuén chin dodn NK, NK nding va SNK.

- Nhiém khuén (da c6 bang ching cua nhiém khuan hodc nghi
ngd nhiém khudn va c6 it nhit 1 trong cac tiéu chuén sau):

+ Biéu hién chung: sét, ha nhiét do; mach>90 I/ph; thé nhanh; rdi
loan y thirc; phi can bang dich duong; dudng huyét >6,7mmol/L.

+ Biéu hién viéem: BC>12000/mm®; BC<4000/mm? BC non
>10%; CRP, Procalcitonin mau tang.

+ Réi logn huyét dpng: ha huyét ap; SvO2>70%; CI >3,51/ph/m?.

+ Suy chirc ning cdc tang: Pa0,/FiO, <300; thiéu niéu; creatinin
tang >0,5ml/kg/gid; rbi loan dong mau (INR >1,5 hodc APTT>60s);
liét rudt; tiéu cau <100000/mm?; bilirubin TP > 68 pmol/L)

+ Gidm twéi mdu té chikc: tang lactat mau >1 mmol/L.

- Nhiém Khuén niing: nhidm khuin va suy chuc ning céac tang.

- S6c nhiém Khuin: nhiém khuan ning co tut huyét ap (khong
dap tng véi bu dich) hodc nhidm khuan ning c6 ting lactat mau.
1.1.2. Piéu tri SNK (Surviving Sepsis Campaign 2012).

1. Hoi sikc tudn hoan.

- Muyc tiéu hdi stc trong 6 gio dau: CVP 8-12mmHg; HATB
>65mmHg; Nudc tiéu>0,5ml/kg/gio; ScvO, >70% hodc SVO>65%,
dua lactate vé binh thuong.

- Truyén dich: 30ml/kg dich tinh thé, dugc ap dung cho dén khi
c6 cai thién huyét dong.

- Van mach: Norepinephrine, Vasopressin -=HATB>65mmHg.
Dung Dobutamin khi c6 bang chimg suy chirc ning co tim.

2. Kiém sodt nhiém khudn: Khang sinh tinh mach pho rong sém sau
khi d4 cay mau; Xéc dinh va kiém soat ngudn nhiém khuan

3. Diéu tri phéi hop: dam bao hd hap; loc mau lién tuc hodc than
nhan tao khi c6 chi dinh; corticoid, kiém soat dudng huyét; dy phong
loét da day, du phong huyét khdi tinh mach sau.

1.2. Réi loan tuin hoan trong SNK.

Ha HA do gidn mach lan to6a 13 mot biéu hién ning nhét cia suy
tuan hoan trong SNK, do giai phong cac chat trung gian hoa hoc vai
muc dich 1a ting cudng oxy tdi to chirc dang ¢6 nhu cau rét cao. Su
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gidn mach do ting san xuit NO va giam bai tiét vasopressin. Ha HA
con do rdi loan phéan bd dich trong long mach do ting tinh thim noi
mac, giam truong lyc dong mach dan dén tang ap lyc mao mach.

Tim: giam chirc ning tm thu va tim truong do giai phong chit tc
ché co tim. Mic du vay tAm that van c6 kha niang ting CO theo luat
Frank Starling dé duy tri HA trong tinh trang giam SVR. BN c6 bénh
tim hoic 16n tudi khong c6 kha niang bu trir ting CO theo co ché nay.

Tuan hoan tai cac co quan: giam kha ning co mach din dén mat
kha ning tai phan bd mau tir nhimg co quan khong quan trong dén
nhitng CO quan quan trong trong truong horp giam cung cap Ooxy.

Vi tuan hoan la dich quan trong nhét trong SNK, giam so lugng
mao mach chirc ning, gy nén mat kha ning nha oxy tbi da. Nguyén
nhé&n do chén ép tu bén ngoai mao mach vi t6 chirc phu né, tic cac
mao mach do bach cu hodc hong cau bi mét cac dic tinh bién dang.
1.3. Cac bién phap thim do huyét dong trong SNK.

- Phuong phap hoa loang nhiét ngit quang, tiém nhanh nudc lanh
vao budng nhi phai qua catheter Swan-Ganz va phat hién sy thay doi
nhiét trong mau DM ph01 dugc stir dung dé tinh CO, van duoc xem nhu
12 mot phuwong phap chuan dé tham khao. Uu diém ciia catheter Swan-
Ganz 1a c6 thé do dong thoi nhiéu thong s6 huyét dong: PCWP, CO,
SVR va SvO,. Tuy nhién day la mot ky thuat khé thuc hién va c6 mot
ty 1¢ bién chimg nhét dinh, nén ngay nay catheter Swan-Ganz khéng
con can thiét trong giai doan hoi sic ban dau. Chi dinh cua catheter
Swan-Ganz trong céac truong hop bénh 1y phirc tap nhu rdi loan chirc
nang that phai, khé danh gia liéu phap truyén dich ti wu.

- Siéu @m Doppler tim la phuong phap khong xam nhéap, cho
phép danh gia nhiéu 1an trén mot bénh nhan mot cach thun tién va
chinh xac cac thong s6 CO, ap luc dong mach phéi, danh gia chuc
nang tim, quan sat duoc cic budng tim, van tim va mang ngoai tim.
Kich thudc budng thit nhé c6 kha ning do thiéu dich, néu c¢6 bop co
tim kém thi can chi dinh truyén thudc ting co bop co tim. Thét phai
gidn ¢ thé dinh hudng chan doan tic mach phdi nguy kich, khi cé
tran dich mang ngoai tim goi y chan doan ép tim. Tuy nhién may siéu
am va sy thanh thao vé k¥ thuat khong phai & khoa ndo ciing san co.
1.4. Mot s6 nghién ciru huyét dong trong SNK.

- Mc Lean nghién ciu trén 56 BN sdc, trong d6 c6 28BN SNK,
sau khi bu dich thiy c¢6 SVR thap, CVP cao va chi sé tim cao.
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- Parker, sir dung phuong phap chup hat nhan va do CO bing
phuong phap hoa loang nhiét & 20 BN SNK c6: CO cao, SVR giam.
10/20 BN c6 phén suat tong mau that trai (EF)<40%. 10/13 BN sdng
c6 EF giam <40%, nhung phuc hoi vao ngay thir 10. BN tir vong c6
EF cao hon va khong thay ddi trong qua trinh diéu tri.

- Ngbé Minh Bién nghién ctu trén 34 BN SNK sir dung SA
Doppler tim thiy 1/3 s6 BN c6 EF<40%. CI binh thuong hoic tang.

) Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru.
2.1.1. Tiéu chudn lwa chon bénh nhén vao nghién civu.

Pbi twrong nghién ctru 1a cac BN & khoa Hoi ste tich cuc, bénh
vién Bach Mai tir 1/2009- 11/2013, (1) dugc chan doan SNK theo
tiéu chuan cia ACCP/SCCM nim 2003:

- Hoi chimg dap tng viém hé théng: c6 >2 trong 4 triéu ching:
Nhiét d6 >38°5C hodc <36°C; Nhip thd >20 1/ph hodc PaC0, <32
mmHg; Mach >90 Iph; Bach cau >12.000/mm? hodc <4000/mm>.

- C6 6 nhiém trung hodc ciy mau dwong tinh.

- HA tam thu<90 mmHg hoac giam >40 mmHg so vdi HA tam
thu nén, khong dap tng vé6i bdi phy thé tich (CVP 8-12 mmHg) hoic
phai ding thubc van mach dé duy tri huyét ap.

- C6 biéu hién giam tudi mau t6 chirc, RL chirc ning it nhét tang.

(2). BN hodc ngudi nha BN dong y dit catheter Swan-Ganz.

2.1.2. Tiéu chudén logi trir. BN c6 tinh trang sc khac: sbc tim, sdc
giam thé tich, séc phan vé. BN ¢6 bénh 1y tim mach tir trude va co
chéng chi dinh dat catheter Swan- Ganz.
2.2. Phwong phap nghién ciru.
2.2.1. Thiét ké nghién ciru: phwong phdp mé td tién civu c6 theo doi
doc.
2.2.2. C6 méu: C& mau tinh theo cong thirc ctia nghién ctru mo ta.
n= Z? (1um X (1-p)
p.g
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n: 12 ¢& mau, Z: Hé sb tin cdy. p: ty 1€ BN bi SNK nhap vién. a: la
mirc ¥ nghia thong ké. &: do chinh xac mong mudn. Néu chon a=
0,01 thi Z2 a-w2)= 2,81, € = 0,45 va p= 0,27 (theo David A Harrion)
thay vao cong thurc tinh dugc n= 74.

2.2.3. Ngi dung nghién ciru va cdc chi tiéu danh gia.

2.2.3.1. Panh gid su thay déi cac thdng sé huyér dong va chitc ndng
tam thu that trai theo dién bién cua soc nhiém khuan.

* Ngi dung nghién ciru.

- Xéc dinh sy bién d6i ca: mach, HATB, tién ganh (CVP, PCWP);
chirc nang tam thu thét trai (CO, CI, EF); hau ganh (SVR); nong do
lactat mau theo dién bién diéu tri SNK: tai thoi diém nghién ciru, thoi
diém gio tht 6, gio thi 12, gior thir 24, gio thir 48 va gid thir 72.

- So sanh cac thong sb: mach, HATB, CVP, PCWP, CO, CI, EF,
SVR, lactat mau, giita nhém BN SNK sdng va tir vong.

* Cdc chi tiéu danh gida cho muc tiéu 1.
Mach (I/phiit). HATB do bang catheter dong mach.
Cic thong sé danh gid tien ganh:

+ CVP do qua catheter TMTT, phan nhdm theo Surviving Sepsis
Campaign nam 2008, CVP < 8mmHg, 8-12mmHg, CVP > 12mmHg.

+ PCWP do qua catheter Swan- Ganz. PCWP: 4-12 mmHg.

Cic thong sé ddnh gid chivc nang tém thu thit trdi:

+ CO do bang phuong phap hoa lodng nhiét qua catheter Swan-
Ganz. CO: 4,8-7,3 L/phut. CI= CO/ dién tich da.

+ EF do bang SA tim2D. Phan loai suy chirc ning tdm thu theo
Ho6i SA Hoa Ky. Binh thuong EF > 55%, suy mirc do nhe EF 45-
55%, muc d6 vira EF <45%, mic d6 nang EF < 30%.

Théng sé dinh gid hdu gdnh: SVR do qua catheter Swan-Ganz. Gia
trj binh thuong cia SVR: 700-1600 dynes/sec/cm™.

Néng d¢ lactat mdu: miu mau dong mach. Lactat mau<2 mmol/I.
2.2.3.2. Xdc dinh méi twong quan giira cac chi sé huyét dong do bang
catheter Swan- Ganz véi cac chi s6 ScvO,, Pro- BNP, mét sé chi sé
huyét dong do bang siéu &m tim ¢ bénh nhan sac nhiém khudn.
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* Nji dung 1: Xéc dinh mdi twong quan giita CVP (do qua catheter
TMTT) va PCWP (do qua catheter Swan-Ganz) tai cting mot thoi diém.
* Ngi dung 2: Xac dinh mdi twong quan giita ScvO, (do qua catheter
TMTT) va SvO, (do catherter Swan-Ganz) tai cing mot thoi diém.
* Ngi dung 3: Xac dinh mbi twong quan giita gia tri CO do bang
phuong phap hoa lodng nhiét qua catheter Swan-Ganz va néng do
Pro-BNP tai cung thoi diém.
* N@i dung 4: So sanh gia tri do CO bang phuong phap SA Doppler
qua thanh nguc va gia tri do CO bang phuong phéap pha lodng nhiét
qua catheter Swan- Ganz, tai cing mét thoi diém bang phwong phap
Blan-Altman. Nguoi do CO bang catheter Swan- Ganz doc 1ap véi
ngudi do CO bang SA Doppler tim.
2.2.4. Phuwong ti¢n nghién ciru.

- Bénh 4n nghién ctru.

- May theo ddi bénh nhan Lifecare do Nhat ban san XUuét.

- Catheter Swan-Ganz Corodyn TD Touch-Free, catheter tinh
mach trung tdm 3 nong, catheter dong mach ctua hang B/BRAUN.

- Méy siéu am tim Helmet Packard Sonos 4500, dau do SMHz.

- May GEM. Premier 3000. Instrumention Laboratory do khi mau

- May Roche Elecsys 2010 do nong do Pro-BNP.

- May chup Xquang tai giuong,

- Can dién tir Scale-Tronic do Nhat ban san xuit (loai cin nam).
2.2.5. Phwong thirc tién hanh nghién ciru.
BN lua chon vao nghién ctru s€ dugc kham 1am sang, lam cac xét
nghiém dé chan doan SNK.
2.2.5.1. Diéu tri séc nhiém khudn theo hwéng dan cua Surviving
Sepsis Campaign nam 2008.
a. Céc bién phap dam bao ho hép: thd oxy, thé may.
b. Céc bién phap bdi phu thé tich dich va dung thudc van mach:

- Muc tiéu trong 6 gid dau: CVP 8-12 mmHg hoic PCWP 14-
18mmHg. Huyét 4p tdm thu > 90mmHg hoic MAP > 65mmHg. S6
lwong nuéde tiéu >0.5 ml/kg/ gio. ScvO, >70 hodc SVO, > 60%.
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- Néu CVP 8-12mmHg hoic PCWP 14-18mmHg ma HATB
<65mmHg, do Cl<3.5L/ph/m?: dung noradrenalin va dobutamin; néu
Cl 3.5 L/ph/m?: duing noradrenalin.

c. Kiém soat nhiém khuan va cac diéu tri khac theo khuyén cao cua
Surviving Sepsis Campaign 2008.

2.2.5.2. Céc ky thugt chinh va nhitng chi so nghién cizu.

+ Pit catheter ddng mach theo ddi huyét ap lién tyc.

+ Pit catheter TMTT ba nong dé truyén dich, thudc van mach va
theo doi CVP, do ScvO..

+Dit catheter Swan-Ganz theo phuong phap Seldinger do PCWP,
CO (phuong phap hoa loang nhiét), SVR, SvO..

+ Siéu @m Doppler tim:

Po EF = (Vd - Vs)/Vd x 100. (Vd= thé tich cudi tm truong that
tréi. Vs= thé tich cudi tim thu that trai).

Po CO qua thanh nguec tai dudng ra thit trai (PRTT). Cong
thirc CO (I/ph) = VTl vor) X S X TS. (TS: la nhip tim do trén di¢n
tam db. S= n(d/2)? 1a dién tich cua thiét dién do tai PRTT, d 12 PK
PRTT do tai mat cét truc doc canh tc trai)

+ Xét nghiém Pro-BNP: bang ky thuét dién hoa phat quang.
+ Lactat mau
2.2.6. Thu thdp sé ligu (cé mdu bénh dn kém theo)

- Nhirng thong ) chung: Ho, tén, tudi, gidi, can nang, chiéu cao,
diém APACHE II, diém SOFA, liéu thudc van mach. Can 1am sang:
CTM, bong mau, Sinh hda, procalcitonin, Pro-BNP, lactat mau, khi
méau dong mach, ciy mau, ciy bénh phiam 6 nhiém khuan.

- Thong s6 huyét dong: Mach, HATB, CVP, PCWP, CO, CI, EF,

SVR, Sv0O,, ScvO,, lactat dugc thu thap tai cac thoi diém TO, T6, T12,
T24,T48, T72.
2.2.7. Phén tich va xir Iy sé ligu. Céc s6 lidu duoc xir Iy theo cac phép
toan théng ké y hoc, phan mém SPSS. Sir dung phuong trinh twong quan
tuyén tinh dé tim hiéu mdi tuong quan giira cac théng sb huyét dong
khong xdm nhdp va xam nhap. So sanh, danh gid dd tin cdy cua
phuong phap theo doi sir dung phuong phap Bland- Altman.
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) Chuong 3A ,
KET QUA NGHIEN CUU

3.1. Pic diém ciia nhém nghién ciru.

Tir thang 01/2009 dén 11/2013 ching toi da tién hanh NC 78 BN
duoc chan doan SNK, diéu tri tai khoa Hoi strc tich cuc, BV Bach
Mai. Tubi trung binh 55,6+16,5 tudi (18-90 tudi), c6 53 (67,9%) BN
nam, 25 (32,1%) BN nir. Ti 1¢ tir vong tai bénh vién 1a 42% (33 BN).
Puong vao cia nhiém khuan: ho hap 37,2%, duong tiéu hoa 29,5%,
duong tiét niéu 23,8%. APACHEII 257, SOFA 11+3. Procalcitonin
6.04+37.15ng/ml, lactat mau 4.7+ 3.5 mmol/l, ti 1€ P/F 163 + 99.

3.2. Swr thay ddi cac thong sé huyét dong theo dién bién diéu tri SNK.
3.2.1. Mgch. o ] ; )
Bdang 3.5. Diéen bien mach cia bénh nhan saoc nhiem khuan.

Nhom chung Nh6ém song (1) | Nhom tir vong(2)
n XA + ZS’D n XA + ZS’D n XA + ZS’D (122)
(lan/phut) (lan/phut) (lan/phut)
TO | 78| 125+21 | 30| 125+20 | 33| 128+24 | p>0.05
(80-181)
T6 | 77 | 120+19* | 30| 114+ 16* | 32 | 126 £ 23 | P<0.05
(80-180)
T12 | 75 |119+£23**| 30 |112 £19**| 30 | 129 £ 25 | P<0.05
(70-180)
T24 | 67 |113£21**| 29 |110 £ 18**| 25| 120 + 23 | p>0.05
(75-167)
T48 | 56 | 111 £21** ) 26 | 107 £15**| 19 | 112 £ 27 | p>0.05
(73-170)
T72 | 45 | 106 £ 20** | 21 | 100 £ 15**| 15 | 107 £ 24 | p>0.05
(65-160)

(*p <0,05; ¥*p <0,01, so sanh cac thoi diém sau véi thoi diém 70).
Nhdin xét: Mach cia BN SNK tir vong déu nhanh hon nhém séng,
nhung chi c¢6 thoi diém T6 va T12 ¢ ¥ nghia théng ké (p<0.05).
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3.2.2. Huyét dp trung binh (HATB).
Bdng 3.6. Huyét ap trung binh trong qud trinh diéu tri SNK.

Nhom Nhom t
Nhom chung song(1) vong (2) P
— % HATE — —
n X 25D >65 n X+2sD | N | X 25D (1&2)
(mmHg) mmHg (mmHg) (mmHg)
To |78| 262111 1 25 30| 72+9 |33| 68+9 |p>005
(42-97) p
Te |77 |79 F1397 ) goa | 30 | gex12%% | 32 | 72+14 | p<0,05
(35-105) P
T12 |75 | 7732189% | g7 |30 | 81+11* | 30 | 71+16 |p<0,05
(33-104) P
T24 | 68 81&%_ 11035** 941 | 29 | 86+13**| 25 | 77+13 |p<0,05
T48 | 56 |BLIEI2A™ g9 | o6 | g5agex | 19 | 77+13 | p<0,05
(55- 102)
*
T72 |45 | 7882127% | 919 | 21 |gax12%%| 15 | 75412 | p<0,05
(47-103) P

(*p <0,05; **p < 0,01 so sanh cac thoi diém sau voi thoi diém T0).
Nhdn xét: Trong qua trinh diéu tri HATB >65mmHg: 78%- 94%.
Nhém BN song, HATB ¢ céc thoi diém sau cao hon thoi diém TO
(p<0.05). HATB ctia BN sdng cao hon BN tir vong (p<0,05).

3.2.3. Ap lyec tinh mach trung tim (CVP).
Bdng 3.7. Ap luc finh mach trung tam trong qud trinh diéu trj SNK.

Nhém chung Nhém song (1) | Nhom tir vong (2)
kv % CVP v v p
N| X 25D | =g n| X£2D | n | X £25D | (1&2)

(mmHg) | mmHg (mmHg) (mmHg)

10842
To | 78 | 19057 | 846 | 30 | 94%39 | 33| 122242 | p<005
T6 | 77 11('39_;—’0‘)"0 87 |30 | 10832 | 32 | 129431 | p<0,05
T12 | 75 11('}15_1—’9?)”6 80 | 30| 105+34 | 30 | 11,4+35 | p>0,05
T24 | 68 1()('56_f93)’*7 809 |29 | 102+32 | 25 | 11,5+3,7 | p>0,05
T48 | 56 9'(%_1’1;")’0 75 | 26| 9037 | 19 | 108+3,7 | p>0,05
172 | 45 9'(93_1’1&")’0 646 | 21| 87+36 | 15 | 11,9+4,0 | p<0,05

(* p <0,05, ** p <0,01, so sanh cac thoi diem sau vi thoi diem T0)
Nhdn xét: Thoi diém T0, CVP<8mmHg: 15% s6 BN. Trong qué
trinh diéu tri 64%- 84% BN c6 CVP>8mmHg
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3.2.4. Ap lwc mao mach phoi bit (PCWP).

Tai thoi diém TO: 17,9% BN c6 PCWP<10mmHg, PCWP 10-
15mmHg chiém 50%, PCWP >15mmHg: 32,1%. Khong c6 su khac
biét vé PCWP & hai nhém BN SNK sbng va tir vong (p>0.05).

3.2.5. Chi sé tim (Cl).

Bdng 3.9. Dién bién chi sé tim ¢ bénh nhan séc nhiém khudn.

Nhém chung Nhom séng (1) | Nhom tir vong(2)
_ % ClI _ _ p
0 X +2SD >350 n X +2SD 0 X +2SD (1&2)
(I/ph/m?) (I/ph/m?) (I/ph/m?)
49+272
TO |78 86 | 30 | 48+1,7 | 33| 4721 | p>0,05
(1,9-9.9)
43+1,5*
T6 |77 84,4 | 30 |4,1+1,0%| 32 |4,0+1,4*| p>0,05
(1,5-9,7)
43+15*%
T2 |75 80 | 30 | 42+1,3 | 30|39+1,3*|p>0,05
(1,9-9,8)
41+13*
T24 |68 786 | 29 | 42+1,2 | 25 |3,7+0,9* | p>0,05
(2,1-9,8)
39+1,1*
T48 |56 78,6 | 26 |3,9+1,0*| 19 | 3,9+1,6%| p>0,05
(1,81-6,4)
41+1,3*
T72 |45 844 | 21 |4,0+1,1*| 15 | 3,9+0,9% | p>0,05
(1,79-8,4)

(* p <0,05; ** p <0,01, so sanh cdc thoi diém sau véi thoi diem T0)
Nhdin xét: Tai thoi diém TO: 24% BN c6 CI<3.5l/ph/m? Trong qua
trinh diéu tri 78% dén 80% BN cd CI >3,51/ph/m®. Khong c6 su khac

biét vé CI giira hai nhom BN sdng va tir vong.
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3.2.6. Phin suit tong mdu that trdi. Thoi diém TO: 25% BN c6
EF<45%.
58 4

56+12

57 4
56 -

54+13

55 -
54
53 -
52

51 -
EF BN song EF BN tit vong
Biéu dé 3.14. EF ciia BN SNK séng va tir vong.
Nhan xét: EF cia BN SNK séng thap hon BN tir vong (p>0,05)
3.2.7. Sikc cin mach hé thong (SVR).
Bdng 3.13. Surc can mach h¢ thong ciza BN SNK.

Nh6m chung Nhom song (1) | Nhom t vong (2)
n| X#sp | % || X 25D | |X 25D (122)
(dynesteciom®) | SYR>700] | (dyneskedom®) (Cyneskectm)
TO |78]733+328 49,3 30| 753+259 |33| 693+ 336 |p>0,05
(255-1515)
T6 |76]|902+405**| 68,4 |30[1029+397**| 32 |799 + 365*|p<0,05
(317-1856)
T12 |74|849+339**| 67,6 |30| 894 +337* | 30800 £ 342*| p>0,05
(263-1641)
T24 |67]939+334**| 76,1 [29| 959+ 307* |25|899 £ 341*|p>0,05
(223-1667)
T48 |55|977+374**| 78,2 |26|1045+£277**| 19| 880 + 461 | p>0,05
(255-1508)
T72 |44|940+442**| 70,5 |21]|1053+391**| 15| 874 + 530 |p>0,05
(240-1623)

(* p <0,05; ** p <0,01, o s&nh CAc thoi diém sau véi thoi diém T0)
Nhin_xét: Thoi diém TO, 100% BN dung noradrenalin, SVR<700
dynes/sec/cm’™: 49%. Trong qua trinh diéu tri 30% BN c6 SVR thip.
Khéng c6 su khac biét vé SVR & nhoém sdng va tir vong.
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3.2.8. Nong dp lactat mdu:

Thoi diém TO: 77% BN c0 lactat >2mmol/l,
Bdng 3.16. Nong d¢ lactat mau ciia BN SNK.

Nhom BN song (1) Nhoém BN tir vong (2) p
N | X +2sD(mmo/l) | N | X +2SD (mmo/l) | (1&2)
TO 30 42+31 33 57+38 p>0,05
T12 30 25+14* 30 59+472 p<0,05
T24 29 2,1+£1,0* 25 55£35 p<0,05
T48 26 2,2+1,6% 19 39+£21 p<0,05
T72 21 2,1+14* 15 42+1,7 p<0,05

Nhdn xét: Nong do lactate & nhém BN tir vong cao hon nhém song
c¢6 ¥ nghia thdng ké & tat ca cac thoi diém (p<0,05).

3.3. Méi twong quan giira cac chi sé huyét dong do bing catheter
Swan-Ganz véi cac chi s6 ScvO,, ProBNP, chi s6 huyét dong do

bang SA & BN SNK.

3.3.1. Twong quan giita CVP va PCWP.

20 25

10 15 20 25
15

10

<.
- > PCWP = 4.139 + 0.955 * CVP
R=0.803 p<0.001

0 5 10 15 20
cvPo
® PCWPO

Fitted values

Biéu do 3.9. Twong quan giira CVP va
PCWP ¢ théi diém TO.

.
PCWP = 4.850 + 0.895 * CVP
R =0.769 p<0.001

-

10 15 20

cvp24

‘o PCWP24 Fitted values ‘

Biéu do 3.12. Twong quan giita CVP
va PCWP ¢ thoi diém T24.

“] PcwP =5.594 +0.85 * CVP
R=0746 p <0001

20

PCWP = 3.715 + 0.955 * GVP -
= R=0893 p <0001 . _///'
- 2
Ew - ',://:
g /'((f: -
= « _ae "
Pl

Biéu dé 3.13. Twong quan giira CVP
va PCWP ¢ thoi diém T 48.

Biéu dé 3.14. Twong quan giira CVP
va PCWP ¢ thoi diem T 72.
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3.3.2. Twong quan giita Scv0, va SVO, ¢ BN SNK.

35| 100
30t 30
251 80 +
~ 70 [ 37
§ 20 +1.96 SD *
z 50
o L 178
o e § " (2485 =052
o 10F 5 p<0,05
5 weee) Mean “
@S - 56 "
or 0
K]S -1.96 SD 0
66
-10h | . L L I I 0
40 50 60 70 80 20 100 0 20 0 &0 a0 100

Gia tri trung binh cia SCVO2 va SVO2
Biéu dé 3.15. So sanh ScvO, va SvO,
bang pp Bland- Altman

Scv02%

Biéu dé 3.16. Twong quan giira

ScvO, va SvO,
Nhin xét: Co6 mdi twong quan tuyén tinh giita ScvO, va SvO,
(r=0,69, p<0,05). banh gia do tin cay theo phuong phap Bland-
Altman, sai s6 trung binh 1a 5,6% voi do chinh xac 1a 6,2% va
khoéang giéi han twong dong 13 -6,6 dén 17,8%.
3.3.3. Twong quan giita Pro-BNP va cung lwgng tim.

W >300pg/m| m<300pg/ml s

=

Ex +

E ..

S s .
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= .
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Qe 24 pe =
t

0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

NT-ProBNP pg/ml

Biéu dé 3.17. Nong dé Pro-
BNP ciia BN SNK tgi TO
Nhén xét: C6 mbi twong quan tuyén tinh nghich mtrc d6 trung binh
gitra Pro-BNP va CO ¢ BN SNK (r =-0,48, p<0,05).

Biéu do 3.18. Twong quan giita Pro-
BNP va CO ¢ BN SNK.



15

3.3.4. Twong quan giita CO do bing SA Doppler tim tai PRTT va
do qua catheter Swan- Ganz bang phwong phdp hoa lodng nhigt.

12 2
1.0

os " R=0989

0.6 (P<0,001)

___.+1885D

el ) .42 E s

02

C0_SG-CO_SA
&,

Mean

0.0 - s
002 : 1

02
198 8D
0.38

0.4 f-===

06

Gia tri trung binh ciia CO_SG va CO_SA L P

€0 swan-ganz (Iph)

Biéu do 3.20. So sdnh CO do bang SA Biéu do 3.21. Twong quan giia
Doppler tim va qua cath Swan- Ganz CO bang SA Doppler tim va do
bang phwong phdp Bland — Altman. qua catheter Swan- Ganz.

Nhin xét: Co mbi tuong quan tuyén tinh chit gitta CO do bing

phuong phap SA Doppler va do qua catheter Swan- Ganz (r= 0,98,

p<0,001). Panh gia do tin cay theo phuong phap Bland- Altman, sai

s6 trung binh 1a 0,021/ph véi d6 chinh xac 1a 0,20 1/ph va khoang gidi
han twong ddng 13 -0,38 dén 0,041/ph.

Chuong 4
BAN LUAN

4.1. Pic diém chung bénh nhan nghién ciru.

Tir thang 1 ndm 2009 dén thang 11 nam 2013 ching t6i d tién
hanh nghién ctru trén78 BN duoc chin doan SNK, diéu tri tai khoa
Hbi st tich cuc bénh vién Bach Mai. Tudi trung binh 55,6 + 16,5
tudi (18- 90 tudi), C6 53 (67,9%) BN nam, 25 (32,1%) BN nit. Ti 1&
tur vong tai bénh vién 1a 42% (33 BN).
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4.2. S thay déi cac thong s6 huyét dong theo dién bién diéu tri SNK.
4.2.1. Mach.

BN SNK c¢6 mach trung binh tai thoi diém nhap khoa Héi stic tich
cuc la 125,3+21,4 1/ph. Nghién ctru ctia Bui Van Tdm mach la
133,5+19,0 I/ph, c6 47/48 BN SNK c6 mach >100 I/ph, cé truong
hop 1én toi 175 1/ph. Nghién ciru Payen 1a 112+ 29 I/ph. Khac biét vé
mach & nhom BN SNK song va nhom tr vong khong c6 y nghia
thdng ké (p >0,05).

4.2.2. Huyét dp trung binh (HATB).

Tai thoi diém bat dau nghién ctu, HATB la 71.58+ 11.13
mmHg, 61/78 (78,2%) BN c¢6 HATB >65mmHg. Két qua cua ching
t6i phu hop véi Tuchschmidt, HATB trude diéu tri 12 74+3 mmHg.
Bui Vian Tam, HATB trudc diéu tri 69,0+ 6,9 mmHg, c6 35/48
(72,9%) HATB >65mmHg. HATB tai thoi diém bat dau nghién cau
cua ching tdi cao Vi tat ca cac BN da duogc truyén dich va dung
noradrenalin trudc khi chuyén dén khoa Hai sic tich cuc.

HATB trong qud trinh diéu tri séc nhiém khudn.

Tat ca BN SNK trong nghién ciru cia chung t6i dugc theo ddi va
diéu tri tai khoa Hdi strc tich cuc, Bv Bach Mai. Sau khi dam bao hd
hap, chung t6i tién hanh dat catheter PM xam nhap theo ddi lién tuc
HATB, dit catheter catheter TMTT va catheter Swan-Ganz. Tién
hanh bu dich Natriclorua 9% dam bao CVP 8-12mmHg. Néu CVP
dat dich ma HA chua cai thién, dung thude co mach dé nang HATB>
65mmHg. Két qua, HATB ting tir 71,6mmHg & gio thir nhéat 1én
79,7mmHg gio thi 6. Trong qua trinh diéu tri vin con 20-30% BN
SNK khong dat HA muyc tiéu. NC ciaVii Hai Yén, diéu tri SNK theo
muc tiéu van c6 t6i 30% BN khong dat dich >65mmHg.

Thoi diém TO, HATB ctia BN SNK séng cao hon nhém tir vong,
nhung sy khac biét khong c6 y nghia théng ké. Tét ca cac thoi diém
sau, HATB ctia nhom BN SNK séng cao hon nhéom ti vong, su khac
biét co ¥ nghia thong ké (p<0,05). Nghién ctru ctia Valpura, yéu t du
bao manh nhat ti 1& tir vong 1a HATB, ngudng HA 65mmHg c6 kha
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nang dy bao ty 1€ tir vong véi dién tich dudi duong cong AUC 0,841
(95% CI 0,761-0,921, p=0,013). HATB thuong dugc st dung nhu
mdt chi s6 danh gia ap luc tudi mau toan thé. HATB 60-65 mmHg la
ngudng ma tai d6 kha ning ty diéu hoa luu lvong méu dén co quan
quan trong khong con, dan dén luu luong méu vung phu thude vao ap
luc. HA thép, khong dam bao tudi mau to chirc dé cung cp oxy, chat
dinh dudng cho té bao. Khi tinh trang nay xdy ra & té bao clia cac co
quan quan trong thi sc s& khong hdi phuc va ¢ thé dan toi tir vong.
4.2.3. Ap lwc tinh mach trung tim (CVP).

Thoi diém TO, CVP trung binh 10,8+4,2 (1-22)mmHg, 15% BN
SNK c6 CVP<8mmHg, 47% BN cé CVP 8-12mmHg, 37,2% BN cé
CVP>12mmHg. Nghién ciru cia Bui Vian Tam, CVP trude diéu tri 1a
9,9+4,0 mmHg, trong d6 27,1% BN c6 CVP<8 mmHg.

Trong qua trinh diéu tri (bang 3.4), CVP tir 10.4 mmHg dén 12.4
mmHg, CVP dat dich >8mmHg, ¢ cAc thoi diém dat catheter 1a 84,6%,
gio thir 6 12 87%, gio thir 12 va gio thir 72 12 80% dén 87%.

CVP & nhém BN SNK séng va tir vong (biéu db 3.6): CVP &
nhom BN tir vong cao hon nhém sdng c¢6 ¥ nghia thong ké ¢ thoi
diém nghién ceu, gio tha 6 va gio thir 72 (p<0.05). Két qua cua
chdng tdi khdng phu hop véi nghién ciu cua Varpura: CVP thap ¢
nhom BN séng so véi nhém BN tir vong (p<0,05). Két qua nghién
ctru cua ching ti phu hop véi Mai Vian Cuong, thdy BN SNK tir
vong ¢6 xu hudéng CVP cao hon nhom sdng. CVP cao goi y tinh
trang suy that phai hoic 1a tinh trang qua tai dich trong qué trinh diéu
tri BN SNK
4.2.4. Ap lwc mao mach phéi bit (PCWP)

- Tai thoi diém TO, PCWP 13.65+ 5.00 mmHg. PCWP thay doi
khong c6 y nghia thong ké trong qua trinh diéu tri. Nghién ctu cua
Payen la 14,7+ 6,9 mmHg. Bui Van Tam PCWP 13,6 + 5,6 mmHg
va duy tri xung quanh 13 mmHg trong qua trinh diéu tri.

- PCWP ¢ nhom BN SNK tir vong cao hon ¢ nhom sdng nhung su
khac biét khoéng c6 ¥ nghia thong ké (p>0,05). PCWP duoc sir dung
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dé do tién ganh that trai. Cac nghién ctru ciia Mai Vin Cudng, Parker
thiy khong co su khac biét PCWP giita nhém BN thoat séc va khong
thoét sbc.

4.2.5. Chi 56 tim (CI).

CI trung binh tai thoi diém TO 14 4,9+2,2 (1,9—9.9)L/ph/m2_ Nghién
ctru cua Bui Van Tam, CI 1a 4,73+ 1,18 L/ph/m?. Nghién ctu cua
Payen, CO la 6,6 1,9 L/ph. Trong nghién ctru cta ching t6i BN co6
CI cao, 1a do d3 dugc truyén dich twong ddi du (CVP 11.71%
4.76mmHg) va 56/78 BN dugc dung dobutamin (13.6+ 7.9ug/kg/ph)
mic du chua c6 bang ching suy chirc nang tim. Tuy CI trung binh
trong gidi han cao, nhung van c¢6 24% BN c6 chi sé tim <3,5L/ph/m?.
Vieillard- Baron NC trén 183 BN SNK, 35% BN c6 CI thap.

Trong sudt qua trinh diéu tri, CI déu trong gi6i han binh thuong. CI
ctiia nhom BN sbng ¢6 xu huéng cao hon nhém tir vong, nhung su
khéc biét khong co y nghia thong ké. Phu hop voi NC ciia Vanpura,
Parker thdy ciac BN SNK ¢6 CI cao trong subt qua trinh nghién ctru.
Nhom BN tir vong xu huéng c6 CI cao hon so v6i nhém BN séng,
nhung su khéc biét khong co ¥ nghia théng ké. Cac NC vé huyét dong
trén BN SNK da chirng minh, sau khi bu da dich CO binh thuong hoéc
cao. Cac diéu tri nham ting CO va cung cip oxy bang truyén dich va
thubc ting co bop co tim khong mang lai két qua tét.

4.2.6. Phén sudt tong mdu thit trdi (EF).

Trong qua trinh diéu tri cic BN SNK ¢6 chi s6 tim déu dam bao
trong khoang 3.5-5 L/ph/m?, nhung c6 t6i 25% BN c6 EF<45%. EF
ctia nhom BN sdng 1 54£13%, thip hon ctia nhom BN tir vong 56+
12%, su khac nhau khong c6 ¥ nghia thong ké (p>0,05).

Ng6 Minh Bién nghién ctru 34 BN SNK tai thoi diém trude didu
tri c6 EF gidm so v6i nhom chitng 1a nhitng ngudi khoe manh. 11/34
BN SNK c6 EF<50% chiém 38%. Trudc diéu trj EF ctia nhém song
1a 45,5+8,2% thap hon nhom tir vong 54,59+8,6%. O nhom BN sbng,
EF nhanh chéng cai thién sau diéu tri va dan tré vé mic gan binh
thudng & giai doan hdi phuc con & nhém tir vong EF khong cai thién.
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Parker NC trén 20 BN SNK, thay CI ¢ giai doan dau ting va van
duy tri & muc cao trong sudt qua trinh dién bién bénh, khong c6 su
khéc biét CI giira nhom sdng va tir vong. 10/20 BN c6 EF thap <40%
trong 2 ngay dau tién khi khoi phat SNK. Nguyén nhan cta hién
twong nay theo Parker 1a do c6 su hién dién cua yéu td tre ché co tim.
Trong sb BN song, 10/13 BN c6 EF <40% va tit ca déu ting thé tich
cubi tim thu, tdm truong that trai dé dam bao thé tich tbng mau. Tuy
nhién, nhitng BN tir vong c¢6 EF cao hon va thé tich cudi tdm truong
thip hon, cho thiy gidn tdm thit va e ché co tim co6 thé 1a tac dung
bao vé. O nhitng BN séng, su phuc hdi EF va thé tich tim that binh
thuong vao ngay thur 10, con nhiing BN tir vong c6 EF binh thuong
va thé tich tam that khong thay d6i trong sudt qua trinh theo ddi.

Mic du CO tim thudng duge duy tri @ BN SNK dugc phuc hoi thé
tich, van gap rdi loan chirc nang tim. RSi loan chirc nang tim duoc
dic trung boi giam EF, gidn budng that, dap ing co bop kém véi ting
thé tich dich truyén, va chi sé ap lyc dinh tdm thu/thé tich cudi tim
thu thap. Céc co ché cua rdi loan chirc ning tim trong SNK kha phuc
tap, co thé do nodi doc t6 gy phu té bao co tim, thay déi can bang
canxi ndi mo, rdi loan truyén tin hiéu B-adrenergic. Mot loat cac chét
viém trung gian, bao gdm yéu té gian mach, yéu té hoat hoéa tiéu cau,
yéu t6 hoai tir u a, IL-1 va IL-2, va NO da duoc chimg minh la
nguyén nhan gay ra ton thuong co tim & BN SNK.

4.2.7. Sirc can mach hé thong (SVR).

SVR tai thoi diém TO la 733+ 328 (255- 1515) dynes/sec/cm™. Tai
thoi diém TO, mac du tat ca cac BN déu dugc dung noradrenalin nhung
van c6 téi 49% BN c6 SVR <700 dynes/sec/cm™. NC cua Bui Vin
Tam, SVR trudc loc mau 714,3+ 243,4 dynes/sec/cm'5 (noradrenalin
0,91+0,69 pg/kg/ph). NC caa Wilson trén 132 BN SNK thdy SVR
giam. Céc rdi loan tuan hoan ngoai vi trong SNK: gidn mach, tai phan
bé thé tich mau kém theo hién twong & méu trong 1dng mach, vi huyét
khéi va tang tinh tham thanh mach. Giam SVR la réi loan huyét dong
dau tién, do giam hozc mat trrong luc mach va gidn mach.
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Noradrenalin dugc chi dinh ngay khi HA khong cai thién vai liéu
phap truyén dich, SVR >700 dynes/sec/cm™ tir 49,3% lén 78% va
HATB >65 mmHg & 78%- 88% cac truong hop. Nhu vay van con
khoang gan 20% BN c6 SVR giam, c6 thé trong phac do diéu tri tai
khoa Hbi stc tich cuc chua dung vasopressin. Ngoai vai tro cua
prostaglandin va NO con c6 yéu t6 tham gia vao qua trinh gidn mach
dai dang trong SNK la giam kha ning bai tiét bl trir ciia vasopressin.
Céc nghién ciru da chimg minh néng do vasopressin trong mau BN
SNK thap hon nhiéu so vai sbc tim véi cling mot mic HA.

SVR & nhém BN tir vong thdp hon ¢ nhom séng, nhung su khac
biét khong ¢ ¥ nghia thdng ké va lidu thudc van mach noradrenalin
& nhém BN SNK tir vong cao hon nhém sdng co y nghia théng ké
(p<0,05). Nghién ctru cta Parker, chi s6 SVR & ca hai nhom BN
SNK sbng va tir vong déu thap hon giéi han binh thudng, khong co
su khac biét gifra hai nhom.

4.2.8. Nong d¢ lactat mdu.

Theo déi nong d¢ lactat mau cho két qua: 77% BN SNK c6 lactat
méu >2mmol/L tai thoi diém nhap khoa Hoi sirc tich cuc. Dién bién
lactat cia nhém BN sdng giam nhanh trong vong 12 gio didu tri va
xubng gan mirc 2mmol/L tai cic thoi diém 48 gio va 72 gio. O nhom
BN tir vong: 24 gio dau tién lactat c6 giam nhung van & mirc
5mmol/L va dén thoi diém 48 va 72 gid lactat vin cao>3mmol/L.
Nong d6 lactat & nhom BN tir vong cao hon nhom BN c¢6 ¥ nghia
thong ké & tt ca cac thoi diém (p<0,05).

NC ctia Nguyén Sy Tang, tai thoi diém xudt hién SNK lactat mau
giita nhom sbng va tir vong khong c6 su khac biét nhung tir thoi diém
gior thir 6, lactat ciia nhom tir vong ludn cao hon nhém séng. O nhém
BN séng, lactat mau giam dan vé binh thuong tir 3,8 mmol/L xudng
1,9 mmol/L, & nhom BN tir vong, lactat ting dan tir 3,1 mmol/L dén
4,7mmol/IL. Paker NC trén 48 BN SNK thdy lactat giam rd rét trong
qua trinh diéu tri & nhém BN sng. Nhiéu nghién ctru ghi nhan theo dai
néng d6 lactat méu tai nhiéu thoi diém co gia tri cao trong du doan su
tién trién cua suy da tang.
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4.3. Mbi twong quan giira cac chi s huyét dong do biang catheter
Swan- Gans véi cac chi s6 CVP, SevO,, Pro-BNP, chi s huyét
dong do bang siéu Am Doppler tim & BN SNK.

4.3.1. Moi twong quan giiza CVP va PCWP.

Chung t6i thdy c6 mbi twong quan tuyén tinh giira CVP va PCWP
tai cac thoi diém nghién ctru: thoi TO (r= 0,80, p<0,001), T6 (r= 0,75,
p<0,001), T12 (r= 0,76, p<0,001), T24 (r=0,77, p<0,001), T48 (r=
0,75, p<0,001) va T72 (r= 0,89, p<0,001). NC ctia Wheeler thay luén
c6 su turong xung gitra CVP va PCWP ¢ BN ARDS. Mai van Cuong
ghi nhan c6 mdi twong quan tuyén tinh gitta CVP va PCWP & BN
SNK, khi CVP 8-12 mmHg, tuong quan gitta CVP va PCWP c0 y
nghia thong ké (p<0,01), nhung khi CVP <8 mmHg hoic >12 mmHg
su tuong quan gitta CVP va PCWP khong c6 y nghia thong ké
(p>0,05). Trong khi d6 & BN sdc tim twong quan giita CVP va PCWP
khong c6 y nghia thong ké.

4.3.2. Méi twong quan, dp tin cdy ciia ScvO,va SvO, & BN SNK.

C6 mdi trong quan thuan chit ché co ¥ nghia thong ké gitra ScvO,
voi SvO, (1=0,69, p<0,05). DBanh gia do tin cdy theo phuong phap
Bland- Altman, sai s trung binh giita ScvO, va SvO, 5,6% véi do
chinh xac 6,2% va khoang giéi han twong dong -6,6 dén 17,8%.

NC cua Ladakis thdy c6 mdi twong quan chit ché giita ScvO, va
SVO, trén 61 BN ning (1=0,945) & tit ca cac thoi diém nghién ciru.
Ladakis cho rang nén str dung ScvO, thay thé cho SvO, trong hoi sirc
theo d6i BN ning. Reinhart NC mdi twong quan giira SvO, va ScvO;,
trén 32 BN hdi strc (11 BN SNK) thidy SvO, thap hon ScvO, va c6
tuong quan chat (r=0,88, p<0.05). NC cua Dueck vé SvO, va ScvO,
nhém BN SNK cho két qua tuong tu (r=0,833, sai s trung binh
8,56%, do chinh xac 5,91%) va viéc theo doi ScvO; lién tuc khong bi
anh huong khi truyén dong thoi cac loai dich qua cing catheter tinh
mach trung tim. Su bién thién ctia ScvO, song song véi sy bién thién
cua SvO, trong qua trinh dién bién bénh.
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4.3.3.Moi twong quan giita nong dé Pro-BNP va cung lwong tim.

Nong do Pro-BNP trung binh 1a 1724.13+ 1439.05pg/ml, 80% BN
c6 Pro-BNP>300pg/ml. Kandil va Hoffmann thiy BN SNK c6 Pro-
BNP cao hon nhom chiig ¢ ¥ nghia thong ké. Suy chirc ning tim
thi phat do NK hodc qua trinh dap ung viém hé théng 1a nguyén
nhan lam ting Pro-BNP. Ngoai ra, su giam bai tiét Pro-BNP con do
suy chae nang than. NC cua chdng t6i ¢ 53% BN bi suy than. Co
méi twong quan tuyén tinh nghich bién muc d6 trung binh gitra nong
d6 Pro-BNP véi Cl 6 BN SNK (r=-0,46, p<0,05). Witthaut thdy ndng
d6 BNP c6 méi twong quan tuyén tinh voi EF cua that trai. Tuy nhién
khi ching toi st dung dudng cong ROC dé tim diém cat (cut off)
Pro-BNP dé dy doan kha ning BN bj suy tim (Cl<2.2L/ph/m?), két
qua dién tich dudi duong cong ROC<0,5. Nhu vay, néu nhu Pro-
BPN thap cd thé loai trir réi loan chtrc ning tim niang. Pro-BPN cao
c6 gia tri goi y cac bac sy lam thém cac tham do khac nhu siéu am
Doppler tim, dit catheter Swan-Ganz dé xac dinh réi loan chirc ning
tim & BN SNK.

4.3.4. Méi twong quan, dj tin cdy giiva CO do bang SA Doppler tim
tai dwong ra that trdi (PRTT) va do bing phwong phdp hoa loing
nhiét qua catheter Swan-Ganz.

Chung t6i thidy c6 mdi tuong quan chit giita CO do bang SA
Doppler tim tai DPRTT va CO do qua catheter Swan- Ganz bang
phuong phap hoa loang nhiét (r=0,98, p<0,001). Panh gia d6 tin cay
theo phuong phap Bland- Altman, sai s6 trung binh giita hai phuwong
phap 0,02L/ph véi d6 chinh xac 0,20L/ph va khoang gidi han tuong
dong -0,38 dén 0,04L/ph.

Temporellin NC trén 43 BN suy tim, dat catheter Swan-Ganz va
SA Doppler tim dong thoi. SA Doppler do ap luc ciia tim nhi phai, 4p
luc DM phdi, PCWP, stic can mach phdi va CO so sanh véi cac théng
s6 do bang catheter Swan-Ganz. Vi tit ca cac bién, cac gid tri huyét
dong xam l4n va khéng xam 1an c6 méi twong quan tuyén tinh thuan
rat chat chd (p<0.0001) vé6i cac khoang bién thién rat thap va 95% gidi
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han tin cdy. CO do bang siéu am Doppler tim qua thanh nguc tai
DRTT c6 mdi twong quan tuyén tinh rat chat ché véi CO do qua
catheter Swan- Ganz bang phuong phap hoa lodng nhiét (r=0,94),
su khac biét gitta 2 phuong phap 1a -0,06, khoang gidi han tuong
dong (-0,89 dén 0,78).

Mc Lean danh gia d6 chinh xéac cua cac phuong phap do CO bang
SA Doppler tim qua thanh nguc (do tai duong ra thét trai, Simpson
hai budng va Simpson bon budng) ¢ nhitng BN ning khong c¢6 ho
van ba l4. Tat ca cac BN duoc dit catheter Swan-Ganz dong thoi voi
do CO bang SA Doppler tim va so sanh két qua cua hai phuong phap.
C6 mdi twong quan tét gitta CO do dugc bang phwong phap hoa
lodng nhiét v6i phuong phap Simpson hai budng (r=0,91), nhung it
tuong quan hon v&i phuong phap Simpson bon budng (1=0,77). Mc
Lean thdy c6 mdi twong quan tét dat duoc giira CO do bang SA
Doppler tim tai PRTT va do qua catheter Swan-Ganz (r=0,98,
p<0,0001). Khi phén tich vé su phil hgp cta hai phuong phap thay,
sai sb trung binh 1a 0,2L/ph, d¢ chinh xac 0,82%, 95% khoang gidi
han tuong dong 14 -1,5 dén +1,9L/ph. Ong nhan thay do CO bang SA
Doppler tim tai duong ra that trai 1a phuong phap t6t nhat c6 thé thay
thé duoc bién phap do CO qua catheter Swan-Ganz bang phuong
phap hoa lodng nhiét & bénh nhan héi stc.

KET LUAN

1-Sw thay ddi cac thong s6 huyét dong va chirc ning tim thu thét
trai & bénh nhan soc nhiém khuén.
Tqi thoi diém bit dau nghién ciru:
- 24% s6 BN ¢6 Cl <3,5L/ph/m?va 25% s6 BN c6 EF <45%.
- 100% BN c6 SVR<700 dynes/sec/cm™,
- 15% s6 BN ¢6 CVP <8mmHg va 37,2% BN c6 CVP >12mmHg
- 17,9% BN c6 PWCP<10mmHg va 32,1% BN c6 PWCP>15mmHg.
Trong qua trinh diéu tri séc nhiém khuin:
- Cl13,9 - 4,9 L/ph/m? 87% sb BN.



24

- SVR >700 dynes/sec/cm™: 49,3%- 78,2% s BN.

- CVP >8mmHg: 64,6% dén 87% s6 BN.

Dién bién cac thong s6 huyét dong & BN SNK séng va tir vong:

- Cac BN SNK séng c6 HATB cao hon, ndng d6 lactat mau thap va
nong do lactat mau giam nhanh hon trong qua trinh diéu tri so v6i nhom
tir vong, sy khac biét c6 y nghia thong ké (p<0,05).

- Khong co sy khac biét c6 y nghia thng ké vé CVP, Cl, EF va
SVR giira hai nhém sdng va tir vong
2- MObi tuwong quan giira cac chi s6 huyét dong do bing catheter
Swan- Gans véi cac chi s6 CVP, ScvO,, Pro- BNP; chi $0 huyét
dong do bing siéu 4m tim & BN SNK

-Két qua do CO bang SA Doppler tim tai duong ra thét trai va do
bang phuong phap hoa lodng nhiét qua catheter Swan-Ganz c6 mbi
tuong quan tuyén tinh thuan muc do rat chit ché (= 0,98, p<0,001).

- C6 mbi twong quan tuyén tinh thuén chit ché giita CVP va
PWCP (r=0,74- 0,89; p<0,001), ScvO, va SvO, (r=0,69, p<0,05) &
BN SNK.

- Giira ndong d6 Pro-BNP va CO c6 méi twong quan tuyén tinh
nghich muc dg trung binh (r= -0,46, p<0,05) & BN SNK.

KIEN NGHI

1. C6 thé dung siéu am Doppler tim thay thé cho catheter Swan-
Ganz trong viéc danh gid chic ning tdm thu that trii & bénh
nhan sc nhiém khuan.

2. D bdo hoa oxy méau tinh mach trung tam co thé thay thé do bao
hoa oxy mau tinh mach trén ¢ bénh nhan s6¢ nhiém khuén.
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INTRODUCTION

Septic shock is the major cause of hospitalization and also the

leading cause of death in ICU. Although, there have been many
studies on the world of the pathogenesis, diagnosis and treatment of
septic shock with the modern technology, the international seminars
aimed at offering guidance so that manage the septic shock, but the
mortality rate is still high by 30-50%. International guidelines for
management of septic shock are focused on the pathogenesis, how to
detecting and early treatment hemodynamic and myocardial
dysfunction. These hemodynamic and cardiac dysfunction in septic
shock are characterized as: tachycardia, decreased BP, hypoxia,
anuria, serum lactate elevation. Shock will become more serious if
these are not diagnosed and treated in time. However, for early and
accurate detection doctor have to use invasive hemodynamic
techniques such as central venous catheter, arterial catheter, Swan-
Ganz catheter. Swan-Ganz catheter has been used since the 70s of the
last century, and today it is still considered the standard measurement
for the best results. However, due to high costs, technical difficulties
when performed on patients with severe shock status and its
complications, nowadays they are not used as widely as before in
shock patients. Whereas, advanced non-invasive techniques such as
cardiac Doppler ultrasound and biochemical tests enable us to
monitor and evaluate myocardial function exactly.
In Vietnam, both invasive and non-invasive techniques as Doppler
echocardiography has been used in the diagnosis and monitoring of
septic shock. However, the studies have only gone deep on a problem
or a technique in the diagnosis or treatment of septic shock. There
have been no study on the hemodynamic changes in the treatment of
septic shock with biochemical indicators (pro-BNP), less invasive
methods such as central venous catheter, Doppler echocardiography,
whether noninvasive hemodynamic techniques can replace invasive
technique in Vietnam condition or not. We therefore conducted a
study *'Study on the left ventricular systolic function and
hemodynamic parameters in septic shock patients™ aim at 2
objectives:
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1. To find the changes of hemodynamic parameters in septic shock
patients.

2. To determine the correlation between the hemodynamic
parameters measured by catheter Swan- Ganz with ScvO2, Pro-
BNP and hemodynamic  parameters measured by
echocardiography in septic shock patients.

* The urgent and demand of the study
Septic shock is the common condition with high mortality rate in

the intensive care unit (ICU). In the treatment of septic shock,

appreciating hemodynamic status play an important role for suitable
treatment. Swan-Ganz catheter has been used since the 1970s, and
has so far been considered as a measure for the best result. However,
due to the high cost and its complications, as well as technical
difficulties, Swan-Ganz catheter now no longer be designated
routinely for checking hemodynamic in shock patients. Whereas, the
ultrasound and biochemical tests has increasingly improved in
assessment of heart function. The study of applications of Doppler
echocardiography, Pro-BNP, ScvO, for assessment hemodynamic
contribute to solving one of the urgent issues of septic shock
resuscitation and appreciating exactly disorders of hemodynamic in
septic shock patients, so that we can indicate the exact treatment.

Therefore the topic has high practical values.

* The new conclusions of the trial:

- 24% of septic shock patients had decreased cardiac output
(cardiac index <3.5 L/min/m?).

- There was good correlation between the cardiac output
measurement determined by left ventricular outflow tract Doppler
echocardiographic technique and by thermodilution using catheter
Swan- Ganz (r=0.98, p <0.001) in septic shock patients.

Doppler echocardiographic technique can be used to replace for
Swan- Ganz catheter in the evaluation of the left ventricular systolic
function in septic shock patients.

* The presentation of the study:

The thesis includes 132 pages, with introduction, conclusion and
recommendation. Chapter one: overview 36 pages, chapter two:
subject and method 24 pages; chapter three: results 30 pages; chapter
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four: discussion 37 pages. There are 19 tables of data, 23 charts, 12
pictures and figures. The reference section includes 175 articles in
English and Vietnamese version.

Chapter one

OVERVIEW
1.1. Septic shock.
1.1.1. Diagnostic criteria of sepsis, severe sepsis and septic shock.

+ Sepsis (had evidence of infection or suspected infection and at
least 1 of the following criteria):

- Common symptoms: Fever; Pulse> 90 beats/min; Shortness of
breath; Changes of mental status; Positive fluid balance; Blood
glucose> 6,7mmol/liter.

- Inflammatory status: WBC>12.000/mm® or WBC<4000/mm?;
immature WBC>10%; increased procalcitonin.

- Hemodynamic disorders: hypotension; SvO,>70%; CI>
3,5L/min/m2.

- Organ dysfunction: P/F<300; Oliguria; Creatinine increase or
urine output>0.5ml/kg/hour; Coagulopathy (INR>1.5 or APTT>60s);
ileus; Platelets<100,000/mm?; Bilirubin total>68 umol/L)

- Tissue hypoperfusion: increased blood lactate>1 mmol/I.

+ Severe sepsis: sepsis plus organ dysfunction.

+ Septic shock: severe sepsis plus hypotension (unresponsive to
fluid resuscitations) or severe sepsis plus increased blood lactate.
1.1.2. The treatment of sepsis shock (Surviving sepsis campaign
2012).

1. Circulatory resuscitation.

The goal in the first 6 hours: CVP 8-12mmHg; MAP>65mmHg;
urine output>0.5ml/kg/hour; Scv0,>70% or SvO02>65%, return
lactate levels to normal.

Fluid therapy: 30ml/kg crystalloid is applied until hemodynamic
resuscitation.

Vasopressors: norepinephrine, epinephrine, vasopressin, MAP
goal >65mmHg. Dobutamine is recommended in myocardial
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dysfunction suggested by low cardiac output despite adequate cardiac
filling pressure.

2. Antimicrobial therapy: a broad-spectrum intravenous antibiotics
soon after blood cultures. Identify and control sources of infection.

3. Combination therapy: Ensure breathing; hemodialysis or
CVVH when indicated; steroids, glycemic control; prophylaxic for
stomach ulcers, deep vein thrombosis.

1.2. The circulatory disorders in septic shock.

Hypotension due to diffuse vasodilation is the most severe
expression of circulatory dysfunction in sepsis. It is probably an
unintended consequence of the release of vasoactive mediators, whose
purpose is to improve metabolic autoregulation (the process that
matches oxygen availability to changing tissue oxygen needs) by
inducing appropriate vasodilation. Mediators include the vasodilators
prostacyclin and nitric oxide (NO), which are produced by endothelial
cells. Vasodilation due to increased NO production and decreased
excretion of vasopressin. Lower blood pressure disorders are
distributed by increased intravascular fluid in endothelial permeability,
hypotonia arteries leading to increased capillary pressure.

Heart: reduced systolic function and diastolic by the myocardial
inhibitors. However ventricle is likely to increase cardiac output by
Frank Starling rule to maintain blood pressure in decreased SVR
status. Patients with heart disease are inability to offset increased
cardiac output under this mechanism.

Circulation at the agency: the ability to reduce vasoconstriction
leading to the loss of redistribution of blood from the bodies are not
important to the vital organs in the event of reduced oxygen supply.
Microcirculation is the most important purpose of septic shock,
reducing the number of functional capillaries, causing loss of oxygen
maximum release. Caused by compression from outside the
organization by capillary edema, capillary rules by WBC or Hb lost
deformation characteristics.
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1.3. The probe measures the blood in septic shock patients.

The thermodilution technique, in which boluses of ice-cold fluid
are injected into the right atrium via a Swan-Ganz catheter and the
change in temperature detected in the blood of the pulmonary artery
used to calculate cardiac output, is still widely considered as the
standard method of reference. Advantages of the Swan-Ganz catheter
can be simultaneously measured hemodynamic parameters: CO,
PAP, ventricular filling pressures and SvO,. However this is a
difficult technique and a certain complication rate, the Swan-Ganz
catheter today is no longer necessary in the initial resuscitation, but
should rather be reserved for complex cases such as patients with
right ventricular dysfunction, difficult assessment of optimal fluid
management.

Doppler echocardiography is a non-invasive method. It can be
used not only for measurement of hemodynamic parameters such as
cardiac output, pulmonary artery pressure, pulmonary vascular
resistance, coronary vascular resistance but also for the additional
assessment of cardiac function, observation the chambers of the
heart, heart valves and pericardium. Doppler echocardiography has
been widely used in cardiology and internal medicine, allowing
assessment several times a convenient and accurate way. Small
ventricular chamber size likely due to lack of fluide, if there is less
need myocardial specified infusion increased myocardial
contractility. Ventricular dilatation can be driven diagnosed
pulmonary embolism critically, when a pericardial effusion suggests
the diagnosis of pericardium tamponate... But pressed ultrasound and
technical proficiency in science is not always available, in a hospital,
this is still a field of cardiology specialist.

1.4. Some hemodynamic studies in septic shock.

- MacLean studied on 56 patients with shock, including 28 septic
shock patients. After fluid administration, the septic shock patients
had low SVR, increased CVP and hight CI.

- Research of Parker, using radionucleid cineangiography
methods and cardiac measurements using themodilution technique in
20 septic shock patients show that high CO, decreased SVR, 10 of 20
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patients with LVEF <40%. 10 of the 13 survivors, but none of the 7
nonsurvivors, had an initial EF <40%. Nonsurvivors tend to have
higher initial EF than survivors, EF of survivor was recovery on the
day 10" Nonsurvivors had normal initial EF and did not change
during follow-up.

- Ngo Minh Bien studied on 34 septic shock patients using
Doppler echocardiography: 1/3 of patients with EF <40%. Septic
shock patients had normal ClI or increased ClI.

Chapter two
SUBJECTS AND METHOD
2.1. Subjects
2.1.1. Include criteria.

The object of our study is that the patients treated at the Health
Sciences positive, Bach Mai Hospital (1) diagnosis of septic shock by
the standards of the ACCP / SCCM 2003.

- Systemic Inflammatory Response Syndrome (SIRS): at least 2 of
the 4 symptoms: Temperature>38°C or <36°C. Respiratory rate >20
times/minute or PaC02 <32 mmHg; Pulse> 90 times/minute;
Leukemia >12.000/mm?® or <4000/mm®.

- It drives infection or positive blood cultures.

- SBP <90 mmHg or decrease> 40 mmHg SBP compared with the
background of the patient, not respond to the fluid resuscitation or
vasoactive medications required to maintain blood pressure.

- There expression decreased blood organization.

(2) Patient or the family members agrees Swan-Ganz catheter.
2.1.2. Exclude criteria.

(1) Cardiogenic shock, hypovolemic shock, anaphylactic shock.
Patients with previous cardiovascular disease. Patients with
contraindications to Swan- Ganz catheter placement.
2.2. Methods
2.2.1. Design: prospective descriptive study
2.2.2. Sample size

n= Z (L) X (1-p)

p-€
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n: the sample size, Z: Coefficient of trust. p: percentage of patients
hospitalized with septic shock. a: the level of statistical significance. &:
accuracy desired. If a= 0.01 the Z? a-w2) = 2.81, € = 0.45 and p= 0.27
(according to David A Harrion study) — n=74.

We conducted the study on 78 septic shock patients
2.2.3 . Content and assessment criteria of the study .
2.2.3.1. To find the changes of hemodynamic parameters and left
ventricular systolic function in septic shock.

*Research content:

- Record the changes of hemodynamic parameters: pulse, MAP
preload (CVP, PCWP), left ventricular systolic function (CO, ClI,
EF); afterload (SVR), lactate, at the starting of the Swan-Ganz
catheter insertion (or TO), after 6 hours (T6), 12 hours (T12), 24
hours (T24), 48 hours (T48) and 72 hours (T72).

- Comparison parameters: pulse, MAP, CVP, PCWP, CO, ClI, EF,
SVR, blood lactate, among survivors and nonsurvivors septic shock
patients.

The criteries for the first objective.

- Pulse; MAP (measured through arline catheter).

-The parameters of the preload:

+ CVP measured through central venous catheter. (CVP <8mmHg, 8-
12mmHg, CVP >12mmHg - Surviving Sepsis Campaign 2008).

+ PCWP measured through catheter Swan-Ganz. (4-12 mmHg).

- The parameters of the left ventricular systolic function:

+ CO measured by thermal dilution method using Swan-Ganz
catheter (CO: 4.8 to 7.3 L/min). Cl= CO/ body surface area.

+ EF measured by 2D ultrasound. Classification systolic dysfunction
according to ASE: EF > 55: normal, EF 45-55: mild impairment, EF
45-54: moderate, EF < 30: severity

- The parameter of the afterload: SVR (using Swan- Ganz catheter)
Normal range of SVR: 700-1600 dynes/sec/cm™.

- Blood lactate concentration: arterial blood sample (<2 mmol/l)
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2.2.3.2. To determine the correlation between the hemodynamic
indices measured by catheter Swan- Ganz indicators with ScvO,,
Pro-BNP and the hemodynamic indices measured by
echocardiography in septic shock patients.

- Find the correlation between CVVP and PCWP at the same time.

- Find the correlation between ScvO, and SvO, at the same time.

- Find the correlation between CO values measured by thermal
dilution method using the Swan-Ganz catheter and Pro-BNP levels.

- Compare the CO measured by left ventricular outflow tract
Doppler echocardiography and CO measured by thermodilution
technique using Swan- Ganz catheter, at the same time. The
measured CO by Swan- Ganz catheter independent of the measured
by Doppler echocardiography.

2.2.4. Research facilities.

-B/BRAUN Swan-Ganz catheter, arterial line, central venous catheter.
- Hewlett Packard Monitor, Tronic -Scale of Japan, X-ray machine.

- Helmet Packard Sonos 4500 echocardiography, 5SMHz probe.

- Instrumentation Laboratory GEM. Premier 3000 machine:
measurement of blood gases, blood lactate, SvO, and ScvO,.

2.2.5. The study protocol.

Patients were selected on the study will be a clinical examination,
blood lactate measurements, tests to diagnose of septic shock.

2.2.5.1. Treatment of septic shock as guided by the Surviving sepsis
Campaign 2008.

a. Respiratory therapy: oxygen therapy, mechanical ventilation.

b. Initial Hemodynamic support (Fluid therapy and vasopressors).

- Objective: CVP 8-12 mmHg or PCWP 14-18mmHg; Systolic
BP >90 mmHg or MAP>65mmHg; Urine output >0.5 ml/kg/hour;
ScvO, >70% and SvO, >60%.

- If SvO2 <60%: RBC transfusion to acheave hematocrit>30%

- If CVP 8-12 mmHg and MAP <65mmHg:

+ Cl <3.5 L/min/m?: noradrenalin and dobutamin used.

+ CI>3.5 L/min/m?: noradrenalin used
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c. Infection control and other treatments recommended by the
International Guidelines Surviving Sepsis Campaign 2008.
2.2.5.2.The main techniquesl and research indicators.

* Place the arterial line to measure continuous MAP monitoring

* Place the triple lumens central venous catheter for the infusion
vasopressors, CVP monitoring and measuring ScvO, .

* Place the Swan-Ganz catheter in order measuring CO, SVR,
PCWP and SvO,.

* Doppler echocardiography technique:

- The EF measured on M -mode ultrasound: EF= (Vd- Vs)/Vd x
100. (\Vd: volume of left end-diastolic ventricular, VVs= volume of left
end-systolic ventricular)

- CO measured by left ventricular outflow tract (L\VVOT) Doppler
echocardiography: CO (I/min)= VTI (LVOT)x Sx HR. VTI flow
velocity integral over time of the pulse Doppler spectrum recorded at
LVOT. S: area of the cross section measured at LVOT, S= =t (d/2)2
d: LVOT diameter measured at the left parasternal long axis.

- Pro- BNP test: using of luminescent electrical technique, at the
Department of Biochemistry of Bach Mai hospital.

* Data collection

General and demographics data: age, sex, weight, sites of the
infection, APACHE Il score, SOFAscore, laboratory data, mortality.

The record of hemodynamic parameters: pulse, MAP, preload,
left ventricular functions, afterload, lactat.

The hemodynamic parameters was recorded at starting of the
study or T0), after 6 hour (T6), 12 hour (T12), 24 hour (T28), 48 hour
(T48) and 72 hour (T72).

2.2.6 Analysis and data processing .

* Data collection: There are research samples.

* Analysis and data processing operations in accordance with
biostatistics. Using a linear correlation equation to learn the
relationship between hemodynamic parameters measured by non-
invasive and invasive method. Comparing and evaluating the
reliability of the technique using Bland- Altman method.
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Chapter three
MAIN RESULTS

3.1. Demography of the study group

From 1/2009 to 11/2013 we have conducted a study on 78 septic
shock patients, treated at the Intensive care unit, Bach Mai hospital.
The average age of 55.6 + 16.5 years (17- 90 years), there were 53
male patients (67.9%) and 25 female patients (32.1%). Mortality in
hospital was 42% (33 patients). Sites of the infection: 37.2 %
respiratory infection, 29.5% gastrointestinal infection, 23.8% urinary
tract infection and other causes. APACHE |1 score of 25+ 7, SOFA
of 11+ 3; procalcitonin concentrations: 6:04+ 37.15ng/ml, serum
lactate: 4.7+ 3.5 mmol/l, the P/F ratio 163+ 99.
3.2. The change in hemodynamic parameters according to the
evolution of septic shock.
3.2.1. The pulse.

Table 3.5. The pulse during septic shock treatment.

General group Survivors (1) | Nonsurvivors (2)
kva vl vl p
n | X#28D | | X£28D | | X£2SD | (189)
(times/min) (times/min) (times/min)

10 |78 | 2521 l30| 125420 | 33| 128+ 24 |p>0.05
(80-181) B B '
120+19* -

T6 | 77 (80-180) 30 | 114 +16* | 32 | 126 =23 | p<0.05
119+23** ox

T12 | 75 (70-180) 30 {112+ 19 30| 129+ 25 |p<0.05
113+£21** x

T24 | 67 (75-167) 291110+ 18 25| 120+ 23 |p>0.05

111+ 21** ox

T48 | 56 (73-170) 26 |107 £ 15 19| 112 £ 27 |p>0.05
106+20** x

T72 | 45 (65-160) 211100+ 15 15| 107 £ 24 |p>0.05

(* p < 0.05; ** p <0.01, compare the other times with TO0).
Remakt: The pulse of the nonsurvivors faster than the survivors, but
only at T6 and at T12 with statistical significance (p<0.05).
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3.2.2. The mean blood pressure (MAP).
Table 3.6. The MAP during septic shock treatment.

General group Survivors (1) | Nonsurvivors(2) | p

T Lo [l | g [oo

T0 |78 7%42%71)'1 782 |30 | 7269 |33| 689 [p>0.05
6 |77 79(';51_11%3; “| 883 | 30| 86s12** |32 | 72414 |P<0.05
T12 |75 7Z3'3;j'11§j;* 827 |30 | 81#11* |30 | 7116 |P<0.05
T24 | 68 81(2f1136§; “| 941 | 20| 8ex13+* | 25 | 7713  |p<0.05
T48 | 56 81(595%1126‘2‘;* 929 | 26 | 85+9** |19 | 77:13 |P<0.05
T72 | 45 7?4%1135* 911 | 21 | 84x12+* |15 | 75:12 |P<0.05

*p < 0.05; ** p < 0.01 compare the other times with T0).

Remakt: During treatment 78%- 94% patients had MAP>65mmHog.
Survivor patients, The MAP in survivors were higher than
nonsurvivors, the difference had statistically significant (p<0.05).

3.2.3. The central venous pressure (CVP).
Table 3.7. CVP during septic shock treatment.

General group Survivors (1) | Nonsurvivors(2)
v % CVP N N P
n| X+2sD| g | N | X 225D | n X +25D | (1&2)

(mmHg) | mmHg (mmHg) (mmHg)

108%4.2
To |78 | 0%0° | sas |30 | 94:39 | 33| 122842 |p<005
6 | 77 1%3'?;56‘)'0 87 | 30| 10832 | 32 | 129431 | p<0.05
T12 | 75 1%4%93)-6 80 | 30| 10534 |30 | 11.4%35 | p>0.05
T24 | 68 1(()5":’1593)'7 809 | 20 | 102#432 | 25 | 115#37 | p>0.05
T48 | 56 g(f_il‘;')o 75 | 26| 90437 | 19| 108+37 |p>0.05
172 | 45 9('3?_11%)0 646 | 21| 87436 | 15 | 11.9+40 |p<0.05

(* p <0.05, ** p <0.01,

compare the other times with TO)

Highlight: During treatment 64%-84% septic shock patients had
CVP >8mmHg.
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3.2.4. The Pulmonary Capilary Wedge Pressure (PCWP).

At TO: 17.9% patients had PCWP<10mmHg and 31% patients had
PCWP >15mmHg. There was no difference in PCWP in two groups
of the survivors and nonsurvivors (p >0.05).

3.2.5. The cardiac index (CI).
Table 3.9. The cardiac index during septic shock treatment.

General group Survivors (1) | Nonsurvivors(2)
— %Cl — — P
n| X 28D |>35| n| X +2SD | | X +2SD | (1&2)
(/min/m?) (I/min/m®) (/min/m?)
49122
TO|78| (Ioe) | 86 |30| 4817 |33 | 47:21 |p>0.05
16 | 77| 43EL5" lg4a 30| 41+1.0% | 32 | 4.0+1.4% | p>0.05
(159.7) | ®* A1 01, :
4.3+ 5% N
T12|75| (oo | 80 |30| 42£13 |30 | 3.9513% | p>005
To4) 68| H1EL3™ 1786109 42+12 | 25| 3.7+0.9% | p>0.05
0198 | & 2x1. 720, :
3.0+1.1*
T48|56 | (1’310 | 786 |26| 3.9510% | 10| 39:L6* | p>0.05
4.1+13%
T72|45| (Tons | 844|2L| 405117 | 15 | 3.0:0.0% | p0.05

(* p <0.05; ** p <0.01, compare the other times with T0)
Remark: At TO 24% patients had C1<3.5 L/min/m?. During treatment
78% to 80% of patients had Cl >3.5 L/min/m?. There was no
differences in Cl between the two groups.

3.2.6. Left ventricular ejection fraction (EF).
- At TO: 25% septic shock patients had the EF<45%.

58

56+ 12

57
56
54+13
55
54
53

52

51 . ' .
EF of survivors EF of nonsurvivor

Chart 3.14. EF of nonsurvivor and survivor septic shock.
Remark: The nonsurvivors had a higher EF than the survivors but
this difference lacks statistically significant (p>0.05).
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Bdng 3.13. The systemic vascular resistance of septic shock patients.

General group Survivor (1) | Nonsurvivors(2)
nl X #2sp | PSR 1 X +25D | | X £2SD (122)
(dnestecem) | >7%0 (dhnestedtm) (@ nestecto’)
TO | 78| 733+328 | 49.3 |30| 753+£259 | 33| 693+336 |p>0.05
(255-1515)
T6 | 76| 902+405** | 68.4 | 30 | 1029+397** | 32 | 799 + 365* | p<0.05
(317-1856)
T12|74| 849+339** | 67.6 | 30| 894 +£337* | 30 [800 + 342*| p>0.05
(263-1641)
T24]67| 939+334** | 76.1 |29 | 959+ 307* | 25 (899 + 341*| p>0.05
(223-1667)
T48|55| 977+£374** | 78.2 | 26 | 1045£277**| 19 | 880 + 461 | p>0.05
(255-1508)
T72]44 | 940+442** | 705 |21 |1053+391**| 15 | 874 £ 530 | p>0.05
(240-1623)

(* p <0.05; ** p <0.01, compare the other times with TO)

Remark: At TO, although all patients were on noradrenalin but
there are still 49% of patients with SVR <700 dynes/sec/cm™. During
treatment, 30% of patients had SVR <700 dysney/min/cm™. The
nonsurvivors have a lower SVR than the survivors but this difference
lack of statistically significant (p>0.05).

3.2.8. Serum lactate concentration.

Serum lactate concentration of septic shock patients on admission
to ICU: 77 % of patients with lactate >2mmol/1.
Bdng 3.16. Serum lactate concentration of septic shock patients

Survivors (1) Nonsurvivors (2) p
- — (1&2)
n 1 X £2SD(mmo/l) | N | X £2SD (mmo/l)

0 30 42+3.1 33 57+3.8 p>0.05
T12 30 25+1.4* 30 59+4.2 p<0.05
T24 29 21+1.0* 25 55+35 p<0.05
T48 26 2.2 +£1.6* 19 39+21 p<0.05
T72 21 21+14* 15 42+1.7 p<0.05
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Remark: The serum lactate level in nonsurvivors patients was higher
mortality than survivors, the difference had statistically significant at

all time (p<0.05).

3.3. The correlation between the hemodynamic indices measured
Swan-Ganz catheter with ScvO, indicators, pro-BNP and the
hemodynamic indices measured by Doppler echocardiography in

septic shock patients.

3.3.1. The correlation between CVP and PCWP.

10 15 20 25

<.
- e PCWP = 4.139 + 0.955 * CVP
R=0.803 p<0.001

0 5 10 15 20
cvPo
® PCWPO

Fitted values

Figure 3.9. The correlation
between CVP and PCWP at the TO.

.

PCWP = 4.850 + 0.895 * CVP

R =0.769 p<0.001
.

o 5 10 15 20
cvP24

‘ ® PCwP24

Fitted values |

Figure 3.12. The correlation
between CVP and PCWP at the T24.

PCWP = 5.594 + 0.85 * CVP
R=0.746 p <0.001

Figure 3.13. The correlation

between CVP and PCWP at the T48.

PCWP = 3.715 + 0.955 " CVP
= R=0.893 p <0.001

Figure 3.14. The correlation
between CVP and PCWP at the T72.
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3.3.2. The correlation between ScvO2 and SvO?2 in septic shock patients.

351 100
30 50
25 80 s
8 20f +1.96 SD 0 0“
> 60
Z 151 17.8 § N (( A =05
o 10 >
a o) Mean " w EEs
(0] 5k 56 "
or : 0
S -1.96 SD 10
-10p ! L ! L ! 6'6| 0
40 50 60 70 80 % 100 0 0 0 60 & 100
The average value of SCVO2 and SVO2 Scv02%
Figure 3.15. Compare ScvO, and SvO, Figure 3.16. The correlation
values by Bland- Altman method between ScvO, and SvO,

Remark: There was good correlation between ScvO, and SvO,
(r=0.69, p<0.05). A plot of differences between methods using the
Bland and Altman method demonstrated acceptable agreement with a
mean of 5,6%, standard deviation of 6.2% and 95% limits of
agreement of -6.6 to 17.8%.

3.3.3. The correlation between Pro-BNP and cardiac output.

m>300pg/ml m<300pg/ml P13
=
g_- 20 +
E *
+ 15 *
B . AR
E_ .
»
10 ¥
: + T"—-A__ C
- + ——
= % [ Y _"‘;—‘i_ +
2 s 3 ¥ - e+
o 4 * * ‘—‘

0 500 1000 1500 2000 2500 3000 3500 4000 4500

NT-ProBNP pg/ml
Figure 3.17. Pro-BNP levels Figure 3.18. The correlation
atthe TO between Pro-BNP and CO.

Remakt: There were not good inversely correlation between the Pro-
BNP and the CO in septic shock patients (r=-0.48, p<0.05).
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3.3.4. The correlation between the CO measured by left ventricular
outflow tract Doppler echocardiographic technique and by
thermodilution using catheter Swan- Ganz in septic shock patients.

12 12
1.0
08 " R=0989
08 [P<0,001)
+1.96 8D v

042 e

0.4 ===

02

C0_SG-CO_SA

Mean
002 2y

0.0

02
-1.98 8D
038

0.4 f-===

08

The average value of CO_SG and CO_SA v ! o8 e

€0 swan-ganz (Iph)

Figure 3.20. Compare CO determined  Figure 3.21. The correlation of
by Doppler echo and by catheter Swan- ~ CO measured by Doppler echo
Ganz by Bland- Altman methode and catheter Swan- Ganz.
Remakt: There was good correlation between the CO measurement
determined by LVOT Doppler echocardiographic technique and by
thermodilution using catheter Swan- Ganz (r= 0.98, p<0.001). A plot
of differences between methods using the Bland and Altman method
demonstrated acceptable agreement with a mean of 0.02 I/min,
standard deviation of 0.20 I/min and 95% limits of agreement of -
0.038 to +0.04 I/min.
Chapter four
DISCUSSION

4.1. The demographics feature of the study group

From 1/2009 to 11/2013 we conducted a study on 78 septic shock
patients, treated at the Intensive care unit, Bach Mai hospital. The
average age of 55.6 + 16.5 years (18- 90 years), there were 53 male
patients (67.9%) and 25 female patients (32.1%). Mortality in
hospital was 42% (33 patients).
4.2. The change in hemodynamic parameters according to the
evolution of septic shock.
4.2.1. Pulse.

The mean pulse of septic shock patients at the time admission in
ICU was 125.3+ 21.4 times/min. Bui Van Tam's research with pulse
is 133,5+ 19,0 times/minute, 47/48 septic shock patients have pulse
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>100 times/min, up to 175 times/min. In Payen’s research, pulse was
112 + 29 times/min. The differences of pulse in nonsurvivors and
survivors group have no statistical significance (p> 0.05).

4.2.2. The mean arterial pressure (MAP).

At the start of the study, MAP was 71.58+11.13 mmHg, 61/78
(78.2%) patients had MAP> 65mmHg. Our results is consistent with
Tuchschmidt’s study, MAP before treatment was 74+3 mmHg. Bui
Van Tam, before treatment MAP was 69.0+ 6.9 mmHg, 35/48
(72.9%) MAP>65mmHg. MAP at the start of our study was high
because all patients were transfusion and used noradrenalin before
admited to ICU.

MAP in septic shock treatment. All septic shock patients in our
study were monitored and treated in the ICU, Bach Mai Hospital.
After ensuring respiratory, we placed arterial catheter for continuous
monitoring MAP, central venous catheter and Swan-Ganz catheter.
Compensating fluid by sodium chloride 9%, guaranteed CVP 8-
12mmHg. If CVP reach goals that BP has not improved, using
vasopressor drugs to improve MAP>65mmHg.The result, MAP
increased from 71,6mmHg at first hour to 79,7mmHg at 6-hour
treatment. In the treatment, 20-30% of patients still did not achieve
BP goal. Research by Vu Hai Yen, during septic shock treatment, up
to 30% of patients still not reaching target MAP>65mmHg.

At the time of our study, MAP of septic shock patients that
survivors was higher than nonsurviviors, but the difference was not
statistically significant. All time later, MAP of survivors was higher
than nonsurviviors, the difference was statistically significant. On
Valpura study, the strongest predictor of mortality was MAP, the cut
off 65mmHg capable forecasting mortality with an area under the
curve AUC 0.841 (95% CI 0.761 to 0.921, p= 0.013). MAP often
used as an index to evaluate perfusion pressure. MAP 60-65 mmHg
is a threshold at which the ability to self-regulate blood flow to vital
organs no longer maintained, leading to blood flow depends on the
pressure. BP low, perfusion does not guarantee to supply oxygen and
nutrients to cells. When this situation occurs with the cells of vital
organs, the shock will be irreversible and can lead to death.

4.2.3. Central venous pressure (CVP).

At the time TO, average CVP 10.8+4.2 (1-22) mmHg, 15% of

septic shock patients with CVP <8mmHg and 37.2% of patients with
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CVP>12mmHg. Bui Van Tam's research, before treatment, CVP was
9.9+ 4.0 mmHg, while 27.1% of patients with CVP <8 mmHg.

In the during treatment, CVP from 10.4 mmHg to 12.4 mmHg,
CVP reaches goal >8mmHg, at the time of catheterization was
84.6%, 87% at 6 hour, at 12 hour and the 24 hour is 80% to 87%.

CVP in survivors and nonsurvivors group: CVP in survivors was
higher than nonsurvivors and the difference had statistical
significance at the time of the study, the 6 hour and 72 hour (p
<0.05). Our results were not consistent with the study of Varpura:
CVP of survivors was lower (p <0.05). The results of our study
compatible with Mai Van Cuong, the nonsurvivors tent to be higher
than the survivors patients. High CVP suggests right ventricular
failure or fluid overload in the treatment process of septic shock.
4.2.4. Pulmonary capillary wedge pressure (PCWP)

At the time TO, PCWP was 13.65+5.00 mmHg. The change of
PCWP had no statistical significance in the treatment process.
Research by Payen PCWP was 14.7+6.9 mmHg. Bui Van Tam study,
PCWP was 13.6+5.6 mmHg and maintained around 13 mmHg during
treatment.

PCWP in nonsurvivors was higher than survivors but the
difference was not statistically significant (p>0.05). PCWP used to
measure left ventricular preload pressure. The studies of Mai Van
Cuong, Parker showed that, there was no difference of PCWP
between groups of patients escaping and not escape the shock.

4.2.5. Cardiac index (ClI).

The average Cl at TO was 4.9+2.2 (1.9-9.9) L/min/m?. Bui Van
Tam's study, Cl was 4.73+1.18 L/min/m~. By Payen, CO was 6.6+1.9
I/min. In our study, patients with high CO and CI were due to
relatively adequate perfusion (CVP 11.71+4.76mmHg) and 56/78
patients were on dobutamin (13.6+7.9ug/kg/min), even it was not
evidence of cardiac dysfunction. Although the average Cl was in
upper limit, but 24% of patients still had CI<3.5L/min/m?. The study
of Vieillard- Baron on more than 183 septic shock patients, there
were 35% of patients with low CI (<3.5 L/min/m?).

During treatment, Cl and CO were guaranteed in normal limits. ClI
in surviors was tend to higher than nonsurvivors, but the difference
was not statistically significant. It is consistent with studies of
Vanpura, Parker that saw the septic shock patients have high CI
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during the study. CI in nonsurvivors was tend to be higher, but the
difference was not statistically significant. The studies of
hemodynamics in septic shock patients had proven, after
compensation of fluid, CO is in normal or high limit. The treatment
by increasing perfusion and myocardial contractility drugs couldn’t
show an improvement CO and oxygen supply.

4.2.6. Left ventricular ejection fraction (EF)..

During the treatment of septic shock patients with CI were
guaranteed in about 3.5 5 I/min/m?, but as many as 25% of patients
with EF <45%. EF of survivors (54+13%) was lower than EF of
nonsuvivors (56+12%), but the difference was not statistically
significant (p>0.05).

Ngo Minh Bien studied 34 septic shock patients at the time before
treatment had reduced EF (50.6+9.27%) compared with the control
group (64.745.5%). 11/34 patients (38%) had EF<50%. Before
treatment, EF (45.5+8.2%) of survivors was lower than nonsuvivors
(4.5948.6%). In the survivor patients, EF quickly improved after
treatment and gradually returned to near normal in the recovery
period. The EF of nonsurvivors group did not improve.

Parker's study on 20 septic shock patients, found that the high CI
in the early stages and remains at a high level during the course of the
disease, with no difference in CIl between survivors and
nonsurvivors. 10/20 patients had low EF <40% in the first 2 days of
the onset of septic shock. The cause of this phenomenon may due to
the presence of myocardial depression factor. Of the 13 survivor
patients, 10 patients with initial EF <40% and all increased end-
systolic volume and left ventricular diastolic volume to warrant the
gjection. However, mortality among patients with a higher EF and
end diastolic volume lower, suggesting relaxation and ventricular
myocardial depression may be a protective effect. Among survivors,
revival EF and normal ventricular volume at day 10, but the
nonsurvivors with normal EF and ventricular volume did not change
during follow-up.

Although CO is usually maintained in septic shock patients who
restored volume, still experiencing cardiac dysfunction. Cardiac
dysfunction is characterized by a reduced EF, relaxing ventricular
chamber, poor contractile response to increasing infusion volume,
and index peak systolic pressure/end-systolic volume low. The
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mechanisms of cardiac dysfunction in septic shock is quite complex,
possibly due to endotoxin edema heart muscle cells, alter endothelial
calcium balance, disorders of B - adrenergic signaling. A variety of
inflammatory substances intermediaries, including vasodilation
factor, platelet-activating factor, tumor necrosis factor- o, IL-1 and
the 1L-2, and NO has been shown to cause damage myocardium in
patients with septic shock

4.2.7. Systemic vascular resistance (SVR).

Research by Wilson on 132 septic shock patients saw decreased
SVR. The peripheral circulation disorders in septic shock include:
vasodilation, redistribution of blood volume accompanying with
intravascular blood stasis, micro-thrombosis and increased vascular
permeability. Reduced SVR is the first hemodynamic disorder, due to
lost or reduced vascular tone and vasodilation.

Noradrenaline was indicated as soon as BP did not improve with
infusion therapy, SVR> 700 dynes/sec/cm™ from 49.3% to 78% and
MAP> 65 mmHg in 78% - 88% of cases. Therefore, about 20% of
patients with decreased SVR, possibly, these patients were not on
vasopressin treatment. Besides the role of prostaglandins and NO
also a factor involved in the process of persistent vasodilatation in
septic shock patient is reducing ability of vasopressin secretion.
Studies have demonstrated the concentration of vasopressin in septic
shock patients is significant lower than in cardiogenic shock patients
with the same level of BP.

SVR in nonsurvivors was lower than surviovors, but the difference
was not statistically significant and doses of noradrenalin in
nonsurvivors were higher with statistical significance. Parker's study,
SVR index in both nonsurvivors and survivors were lower than the
normal limit, there was no difference between the two groups.

4.2.8. Serum lactate level.

Flowing serum lactate level result: 77% of septic shock patients
with serum lactate level >2mmol/liter at Intensive care unit
admission. Lactate levels of the survivors decreased rapidly within 12
hours of treatment and down to nearly 2mmol/l at the time of 48
hours and 72 hours. In the nonsurvivors: at the first 24 hours, lactate
levels have reduced but remained 5 mmol/l and to 48 and 72 hour
time, it was still higher >3mmol/l. Lactate levels in nonsurvivors
were statistically higher than survivors at all time points (p<0.05).
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Nguyen Sy Tang, at the appearance of septic shock patients,
serum lactate levels between survivors and nonsurvivors had no
differences, but from the 6 hour time, lactate of the nonsurvivors
group was always higher. In the survivors, serum lactate decreased to
normal from 3.8 mmol/L to 1.9 mmol/l. In the nonsurvivors, lactate
increased from 3.1 mmol/liter to 4,7mmol/liter. Paker studied on 48
patients of septic shock and saw that lactate significantly decreased
during treatment in the survivors. Many researchers recorded,
tracking serum lactate concentrations at various times have high
value in predicting the evolution of multi-organ failure.

4.3. The correlation between the hemodynamic indices measured
by catheter Swan-Ganz with ScvO,, Pro-BNP and the
hemodynamic indices measured by echocardiography in septic
shock patients.

4.3.1. The correlation between CVP and PCWP.

We found a linear correlation between CVP and PCWP at the
time of the study: TO (r=0.80, p<0.001), T6 (r=0.75, p<0.001), T12
(r=0.76, p<0.001), T24 (r=0.77, p<0.001), T48 (r=0.75, p<0.001) and
T72 (r=0.89, p<0.001). Wheeler 's research showed that there were
always the relation between CVP and PCWP in patients with ARDS.
Mai Van Cuong noted a linear correlation between CVP and PCWP
in septic shock patients with CVP of 8-12 mmHg, the CVP and
PCWP correlation is statistical significance (p<0.01 ), but when CVP
<8 mmHg or >2 mmHg the correlation was no statistical significance
(p>0.05). Mean while in cardiogenic shock patients, the correlation
has no statistical significance.

4.3.2. The correlation between ScvO, and SvO, in septic shock.

There was a strong positive correlation with statistical
significance between the SvO, and ScvO, (r=0.69, p<0.05). Review
credibility Bland- Altman method, mean error between ScvO, and
SvO, 5.6% with 6.2% accuracy and limited similarities between -6.6
to 17.8%. Ladakis found a close correlation between ScvO, and SvO,
on 61 severity patients (r=0.945) at all time points studied. Ladakis
thought that using ScvO, can substitute for SvO, to monitoring
patients in intensive care resuscitation. Reinhart studied the
correlation between SvO, and ScvO, resuscitation on 32 patients (11
septic schock patients) saw that the SvO, was lower than ScvO, and
there was the statistical significantly correlated (r=0.88, p<0.05).
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Study of SvO2 and ScvO2 of septic shock patients, Dueck found that
the similar results (r=0.833, an average error of 8.56%, 5.91%
accuracy) and continuous ScvO2 monitoring was not affected when
simultaneous transmission fluids through the central venous catheter.
The variation of ScvO, parallel with the variation of SvO2 in the
course of the disease
4.3.3. The correlation between Pro-BNP and cardiac output.
Pro-BNP concentrations average 1724.13+1439.05pg/ml, 80% of
patients with Pro-BNP levels>300pg/ml. Kandil and Hoffmann found
that septic shock patients with Pro-BNP statistical significance higher
than the control group. Cardiac dysfunction secondary to septic shock
or the system inflammatory response causes Pro-BNP increases.
Additionally, the Pro-BNP secretion decreased also due to impaired
renal function. Our study, there were 53% of patients with kidney
failure. The correlation coefficient of linear inverse average level
between Pro-BNP levels in septic shock patients with CI (r=-0.46,
p<0.05). Witthaut found BNP levels correlated linearly with left
ventricular EF. But when we use the ROC curve to find cut point (cut
off) Pro-BNP to Eredict the likelihood of patients with heart failure
(CI<2.2 L/min/m®), found that the area under the ROC curve <0.5.
Thus, if the low Pro-BNP can eliminate severe cardiac dysfunction.
Pro-BPN high value suggests doctors make more different techniques
as Doppler echocardiography, Swan-Ganz catheterization to
determine cardiac dysfunction in patients with septic shock.
4.3.4. The correlation between the CO measured by left ventricular
outflow tract Doppler echocardiographic technique and by
thermodilution using catheter Swan- Ganz in septic shock patients.
We found that there was a statistically significant correlation
between the left ventricular outflow tract Doppler echocardiography
and thermodilution technique for assessment of cardiac output (r=
0.98, p<0.001). Review credibility Bland- Altman method, mean
error between two methods of CO 0.02 L/min with an accuracy of
0.20 L/min and about similarities limit -0.38 to 0.04 L/min.
Temporellin studied on 43 consecutive patients with heart failure, all
patients received the Swan-Ganz catheters and cardiac Doppler
echocardiography simultaneously. Echocardiographic data required
for estimation of right atrial, pulmonary artery systolic, and
pulmonary capillary wedge pressures; cardiac output; and pulmonary



23

vascular resistance were obtained and compared with hemodynamic
data. For all variables, invasive and noninvasive hemodynamic
values were highly correlated (p<0.0001), with very low bias and
narrow 95% confidence limits. There was a statistically significant
correlation between the left ventricular outflow tract Doppler
echocardiography and thermodilution technique for assessment of
cardiac output (r=0.94), the difference between the 2 methods was -
0.06, some limited similarities (-0.89 to 0.78).

Mc Lean evaluated the accuracy of cardiac output estimations by
three transthoracic echocardiographic techniques in critically
ill patients. All patients requiring pulmonary artery catheterization
underwent echocardiographic cardiac assessment with comparison of
findings to those obtained by thermodilution techniques. Nineteen
studies on eighteen patients were performed, with cardiac output
calculated by the two-chamber Simpson's, four-chamber Simpson's,
and left ventricular outflow tract Doppler methods. Acceptable data
was obtained in those patients without mitral regurgitation. There
was good correlation between the thermodilution technique and
Simpson's two-chamber method (r=0.91), but less so with the
Simpson's four-chamber method (r=0.77). All studies were included
in the LVVOT Doppler method with a good correlation (r=0.94). A
plot of differences between methods using the Bland and Altman
statistical method indicated that only the LVOT Doppler method
demonstrated acceptable agreement with a mean of 0.2 L/min,
standard deviation of 0.82 L/min and 95% limits of agreement of -1.5
to +1.9 L/min. He concluded that the LVOT Doppler method was the
only one which demonstrated acceptable agreement between the
thermodilution method and echocardiographic techniques in
all critically ill patients.

CONCLUSION

1. The changes of hemodynamic parameters and left ventricular
systolic function in septic shock.
At the start of the study :

- 17.9% of patients had SVR <700 dynes/sec/cm™

- 24% of patients had Cl<3.5L/min/m?, 25% of patients had EF<45%.

- 15% of patients had CVP<8mmHg,CVP>12mmHg: 37.2% .

- 17.9% of patients had PCWP<10mmHg, PCWP> 15mmHg: 32.1%.


http://europepmc.org/abstract/MED/9209605/?whatizit_url=http://europepmc.org/search/?page=1&query=%22critically%20ill%22
http://europepmc.org/abstract/MED/9209605/?whatizit_url=http://europepmc.org/search/?page=1&query=%22critically%20ill%22
http://europepmc.org/abstract/MED/9209605/?whatizit_url=http://europepmc.org/search/?page=1&query=%22mitral%20regurgitation%22
http://europepmc.org/abstract/MED/9209605/?whatizit_url=http://europepmc.org/search/?page=1&query=%22critically%20ill%22

24

During treatment septic shock:

- Cl'was from 3.9 to 4.9 L/min/m*:87% of patients.

- 49.3% to 78.2% septic shock patients had SVR>700 dynes/sec/cm™.

- 64.6% to 87% of patients had CVP >8mmHg.

The changes in hemodynamic parameters in the survivors and
nonsurvivors patients:

- The survivors had a significant higher MAP and a significant
lower serum lactate level than the nonsurvivors (p<0.05).

- The nonsurvivors tend to have a lower CVP, higher EF, higher

Cl than the survivors but the difference lack of statistically
significant (p>0.05)
2. The correlation between the hemodynamic indices measured
by catheter Swan-Ganz with ScvO,, Pro-BNP and the
hemodynamic indices measured by echocardiography in septic
shock patients.

- There was perfect uphill correlation between the cardiac output
measurement determined by left ventricular outflow tract Doppler
echocardiographic technique and by thermodilution using catheter
Swan- Ganz in septic shock patients.

- There was strong uphill correlation between CVP and PCWP;
Scv0, and SvO; in septic shock patients.

- There was a moderate downhill correlation between the Pro-
BNP level and the cardiac output in septic shock patients,

RECOMMENDATION

1. Doppler echocardiographic technique can be used to replace for
Swan-Ganz catheter in the evaluation of the left ventricular function
in septic shock patients.

2. The central venous oxygen saturation (ScvO,) may replace the
mixed venous oxygensaturation (SvO5) in septic shock patients.
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