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nsAnwiiingusrasdiiiomanuduiussening anaduiugudnavemasniFend1duliseiuIAI
(IVC diameter %38 IVC,,,,) LLazé’%ﬁﬂmﬂ?{auLmawmmLﬁumuquéﬂmwamaa@Lﬁamﬁﬁu?\lﬁanu’m’n’l (IVC
index) Aiflsermudulunasndensidiunats (CVP) Junsfnwudsdunalaeinudeyaludnemii (prospective
double-blind observational study) a iesgniduveslsswerunayisgiiauianans vnnsanulugiaerlng s
amzarwiulatindiuaglifunisaenaemuynaasnidonsidnunais (central venous catheter) ynseiiniu
33w a siesanidu Tsmerunaiaun fuideuseu fa Weutusiou wa 2564 fidldiaesdanssmida
YunYBIMADAFEnMBUTIFEIILAN (Inferior vena cava; IVC) Tuwauzdifthemeladngn uazmelasengn 1
Adildunduamfvinsiuasuamuadusitugudnarseimasaidensduili3e1u1a11 (VC index)
nihAnsiaduiusCorrelation Coefficient TngldduussAviavduiusyouiiesdu (Pearson’s Correlation
Coefficient = r) WAMUEURLSIZNING IVC,.,, fU CVP waglddulsansanduiusuuuadesuun (Spearman
Correlation Coefficient: r,) mAN@uSszEIINe IVC index fu CVP iflasanndoyauanuasuuylsiund

wansAnwangihefidriamnisinyiteun 31 10 Humends 22 518 (71.0%) wasnage 9 1
(29.0%) 91g10d8 61.8 U (SD = 12.4) ldviesomela 17 910 (54.8%) uazlalldviorremela 14 519 (45.2%)
HaN1SANEINUIT IVC index Sanudunusiual CVP agnsliiedAmeana (r = -0.361, P = 0.046) wagwuin
aunsaldviunean CvP laedinauly 90.48% Az 40% uazauwiugl 74.19% ogalsiniu lany
ANFURUSTZIIN IVC,,,, AU CVP (r = 0.299, p = 0.012)
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Correlation of Inferior vena cava diameter, IVC index, and central venous pressure in adult patients
presenting with shock at the emergency room, Sena hospital
Vareena Laohaphan, M.D., FTCEP., Sena hospital

Abstract

This is a prospective double-blind observational study conducted in the emergency room of a
secondary care center. The objective is to assess the correlation between inferior vena cava diameters
(IVC,a0), IVC collapsibility index and central venous pressure (CVP) for estimating the volume status in
shock patients. The study was performed at the emergency room of Sena hospital during April - September
2021. All adult patients who presented with shock and had a central venous catheter insertion performed
were enrolled. The IVC index was calculated as a relative decrease in the IVC diameter during respiratory
cycle which was measured by emergency physician using abdominal ultrasound. The correlation of CVP
and IVC,,,, was calculated by Pearson’s Correlation Coefficient (r) and the correlation of CVP and IVC
index was calculated by Spearman Correlation Coefficient (r,)

Result: A total of 22/31 (71.0%) females and 9/31 (29.0%) males were included in the study with a
mean age of 61.8 years old (SD = 12.4).17/31 (54.8%) were intubated and 14/31 (45.2%) were not
intubated. The summary statistics that were generated for the participants’ characteristics were divided
into CVP <10 cmH,0, 10-15 cmH,0 and > 15 cmH,0O. The correlation of the CVP measurement and the
IVC index was r=-0.361 (P = 0.046). However there was no correlation between CVP and the end-expiratory
IVC diameter alone; r = 0.299 (p = 0.012). The study also showed that the sensitivity, specificity and accu-
racy of the IVC index to predict CVP were 90.48%, 40% and 74.19% respectively.

Conclusion: The IVC index calculated from the IVC diameter measured by bedside ultrasound in

the emergency room has a good correlation with CVP

Key words: Hemodynamic evaluation, inferior vena cava diameter, IVC index
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(intravascular volume) Tumansu i guagunese
dlelasuansihvsinasnalunaisusings szianme
dAunumn slvUaefisnsnieganiinguitlad
amziiAu wingUaeldsuammindesifuld Aegld
annsautlunmzanusuladnalasaiy lunislvens
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FRudaildtuegaunivats fe n1susziiiuans
ilngldrmnusulunasmdensidiunans (central
venous pressure; CVP) WU FFilthvansnsnean
dnsnsldviediemela andnsinislieinseduainy
fu wazanusnanan lactate Tuidenldiianiingud
Taile3unisuseiivansan’ egaelsiny nsazIaen
CVP 1@ fassindinanisaend@1e@iun1avasnaona
d@unan (central venous catheter) %ﬂLﬁuﬁmﬂﬂ’liﬁﬁ
Fod1in Ao MHaaunu desnseyilnsunmedideney
wazliAnnzunsndoumunldvesity msinde
msuniusevasndon foudesluudnadivininans
audiluven \Judu’ aendsdedinisiaunisusziiu
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Y9IvaonLaonn19uNLT81IUIA177 (inferior vena
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r = ANNAURUSIENINVUINYBINADALADA
Inferior vena cava (IVC,,,), IVC collapsibility index
fiu central venous pressure

In = 8N1FAUTITUYIA AD aBN1FTUFIU e
(e iAlpgUseananyindu 2.7182818)

Tned198a13deues Worapratya P, et al” wu
ANUANNUSTEMINVUINTOMABALER VC diameter
(cm) iU CVP (cm H,0) r = 0.492 (p=0.008)
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uaziu (double-blind) auniiaeduiindeyaiaiadiu

n15AAsIZvitaya (Data analysis)
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IneldadmTanssaun (Descriptive Statistics) lon
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2) 14afi@Lg9itAs1e9 (Analysis Statistics)

'
1Y aada

ANUATEAUNYEIAYNINERRN p<0.05

o

] v

3) Wisuifisudndruteyadiuyana iy
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1) Wisuiflsuaindsvesfuusiidudeyalds
U3u1ad Continuous data Ly 81, fvtisnanie (BMI)
sewing 3 naulunsdiideyadinisuanuasuuuund 14
ahia One-way ANOVA Lagld Post hoc analysis #128735
84 Bonferroni wagnsdlfiteyasiniswanuanuulyl
Uni Toahi@ Kruskal Wallis Test

5) AATIERAIMUEUNUS Correlation Coefficient
5em19 VC,,, U CVP Tgldduseavisanduiusves
\We&u (Pearson’s Correlation Coefficient = 1) Wag
5¥W319 IVC index ffu CVP Tngldduusyandanduiug
wuvaysuau (Spearman Correlation Coefficient: r,)
ilesandoyauanuasuulsiung
nMaRvingANSHId13Ade

mTeileumssusedaennsnssunstsesssu
myIdelunyed lsmeuaiau Jmianszuaseiogsen
aiiniidesuses 88.0032.202.2/006 Tnefionanstuas
AnTiunide wagldsunsBusendumednualdnus
Mnenenasipsnau mathiaueteyaszliifimsUamede
WAEUNLENAYRIIINTINMTIdY

M19199 1 dayanugruniluvangudiagie (N =31)

NAYDINITANEI

Sruaugidimnmsfinuideromn 31 au by
WAL 22 518 (71.0%) waztnAsiy 9 518 (29.0%)
mqu?ia 61.8 U (SD = 12.4) fuilananeiade 23.9
nn/asu. (SD = 4.3) laviedremela 17 918 (54.8%)
waglafldvietionnela 14 510 (45.29%) Wugend
anufuladindiainvateanng Téun nsiaidolu
nIzuaLdan (septic shock) IMIu 24 578 (77.4%) A
i mIeiden (Hypovolemic shock) $1uau 6 318
(19.4%) waza1nszuuUsean (Neurogenic shock)
w1 579 (3.2%) gUrennselasunsaenaigaiy
MIvaoALEaAMAIUNA1Y IABWNNEYAERTANaY

\doduunnguiiinsinnis@nunide auen
Audulunaonifondidiunals (Central venous
pressure; CVP) AR (<10 Y1) Tid1uau 21
s10AmYu 67.7% A1UNR (10-15 ga) fduau 5
10 Aoy 16.1% uazAganinnd (15 gu) 3
$1uau 5 10 Anndu 16.1% wu1 Feyafiugiuiily
vosnguiegdliuanmaiy dauandunised 1

AMANUAUTAaALERAAEIUNANe (CVP) (cmH,0)

Total (n =31)

Anwazdiuyana <10 (n = 21) 10-15(n=5) >15(n=5) p-value
n (%) n (%) n (%) n (%)
LWl 0.856"
‘V@G 22 (71.0%) 15 (71.4%) 3 (60.0%) 4 (80.0%)
U8 9 (29.0%) 6 (28.6%) 2 (40.0%) 1 (20.0%)
21y (V) 0.684°
< 60 14 (45.2%) 10 (47.6%) 1 (20.0%) 3 (60.0%)
60-69 7 (22.6%) 5(23.8%) 1 (20.0%) 1 (20.0%)
> 70 10 (32.3%) 6 (28.6%) 3 (60.0%) 1 (20.0%)
Mean (SD) 61.81 (12.35) 59.90 (12.54) 71.40 (11.78) 60.20 (9.01) 0.248b
BMI (kg/m°) 0.183°
<18.5 4 (12.9%) 3 (14.3%) 1 (20.0%) 0 (0%)
18.5-24.9 12 (38.7%) 7 (33.3%) 2 (40.0%) 3 (60.0%)
25.0-29.9 13 (41.9%) 11 (52.4%) 1 (20.0%) 1 (20.0%)
> 30 2 (6.5%) 0 (0%) 1 (20.0%) 1 (20.0%)
Mean (SD) 23.94 (4.28) 23.79 (4.08) 23.50 (5.59) 25.02 (4.62) 0.848b
Serum Lactate (mmolU/L)
Mean (SD) 71.52 (58.42) 77.14 (63.91) 45.40 (15.74) 74.00 (62.47) 0.865b
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M19199 1 dayanugrunluvaingusiagie (N =31) (o)

Total (n =31)

AIRNUAUARALEIAANEIUNANS (CVP) (cmH,0)

anwazdIuyAAa <10 (n = 21) 10-15(n=5) >15(n=5) p-value
n (%) n (%) n (%) n (%)
SBP (mmHg)
Mean (SD) 82.52 (10.71) 80.57 (12.21) 85.80 (3.70) 87.40 (6.23)  0.441°
DBP (mmHg)
Mean (SD) 56.13 (12.84) 53.48 (14.03) 61.80 (9.81) 61.60 (6.43)  0.176°
RR; respiratory rate (per min)
Mean (SD) 21.94 (6.16) 22.38 (4.75) 18.80 (2.68) 2320 (12.21)  0.412°
Tdviadaemela 0.867"
Taile 14 (45.2%) 9 (42.9%) 3 (60.0%) 2 (40.0%)
9 17 (54.8%) 12 (57.1%) 2 (40.0%) 3 (60.0%)
T5AUS2I 67 1.000°
Taidl 4 (12.9%) 3 (14.3%) 1 (20.0%) 0 (0%)
i 27 (87.1%) 18 (85.7%) 4 (80.0%) 5 (100%)
LU 7 (25.9%) 4 (22.2%) 1 (25.0%) 2 (40.0%) 0.807°
mmé’ﬂaﬁm_jq 12 (44.4%) 8 (44.4%) 3 (75.0%) 1 (20.0%) 0.369°
ludulwdongs 6 (22.2%) 3 (16.7%) 1 (25.0%) 2 (40.0%) 0.533°
1samala 2 (7.4%) 1 (5.6%) 1 (25.0%) 0 (0%) 0.308"
IsAviaenidenauas 2 (7.4%) 2 (11.1%) 0 (0%) 0 (0%) 1.000°
159 3(11.1%) 3 (16.7%) 0 (0%) 0 (0%) 1.000”
fuuda 3(11.1%) 2 (11.1%) 0 (0%) 1 (20.0%) 0.721°
Tsaduy 9 (33.3%) 6 (33.3%) 1 (25.0%) 2 (40.0%) 1.000”

* Fisher’s exact test, > Kruskal Wallis Test

W93ASIENANUFUNUSTENING FBTNIT
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HWSpruna1n (VC index) Auaudulunasaidons
dunane (CVP) wuin danudusiusiululeau ogng
Aded1Agn1eadalaedian r= -0.361 (p=0.046) A3
Amd 1 lumandusy ednzdanuduiusssning
YAUHUAUINAUBIRDALEaAM BUTITELIUAT
11 vaugvnglaeenan (IVC diameter w38 IVC,,,) iU
CVP Wi luflauduiusiu laafian r= -0.299
(p=0.102)

detun3iasnew sensitivity waz specificity
983 VC index 7il§¥urea1 CVP wudn faula
90.48% AITUIILNIE 40.00% LazAITNLLULD
74.19% sauanslunsned 2
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A15199 2 WA sensitivity Wag specificity 984 IVC index #1ldvutgarnunulurasnidannidaunany

(Central venous pressure)

CVP <10cmH,0 Sensitivity Specificity PPV NPV Accuracy

Yes No (95%Cl) (95%Cl) (95%CI)  (95%CI)  (95%Cl)
Ves 19 6 90.48% 40.00% 76.00% 66.67% 74.19%

IVC index (69.62%- (12.16%- (65.20%  (30.41%-  (55.39%-
No 2 4 98.83%) 73.76%) 84.26%) 90.15%)  88.14%)

anUsIELazITAINANITANE
msUseivansilaglgamnusulunasniiaon

frdarunane (CVP) Wuasildiuegraunsnanalunis
auatUreninnzanusulaing ag19lsAnuIsises

Y Y
o w

Fimanisfidnisaenldasarudilulusisnieves
HU7e FeenavilmiAnn1izunsndou nsldia3essa
aswitafssiietavunvemasnidonsduiise
BRI (IVO) Feiumumannau

NsANY UL UINAELLUUS BUL B UIUINYB S
VC fupA CVP Taawudivuinves VC A5alaa1n
wiesdansigidiaiios danuduiusludauantu
uraras VP asdnwluaaiseun Tadinasie
YUInvee VC fiduRusiunisnielagae anis
Usziuansiniusiugtunuuiina o (dynamic markers)
nsiTeluthmdsillfazu dudnsasuulasunn
HUHIUANGNA19YDINARALTDAA BUTLTBLIUIATIIN
(collapsibility index) Aauduiusludsauiua CVP
Sotalurazdifiasiinnguaasiilunaenion”
aenmdaafiunmsanuluadaifiinwnudn f IVC index
AAudunusi@saunual CVP laedlan r= -0.361
(p=0.046) ¥ uLA 82U Nagdev, et al.' > Al#v1
nsfnwilufiasfiasdennsintelunszuaion
WU IVC index> 50% Sinudunusegnsunniu CVP
<8 wu.Usan (10 szm.ﬁfﬂ) wonani Kircher, et al.”?
s1891uRan1sAnwAlulukwImafieafu Tnenudd
IVC index >50% fanudunusiuaiuauluiilaes

'
a

yvuiidosndt 10 uu.Usen Tuamsdl IVC index
<50% Ua¥asnnuduluilatesvnuuiinnnnii 10
3. U50% uaz Brennen, et al.' wudn leldan ve
index squAUA1 IVC azaunsalduseiiuainusulu
hlavesnuuldusiugunnty

dmsunisAnenieafuiideiilulszmelng
Wiwatworapan W, et al."* lgvhnnsfinwilunesiuna
HUheinginisengsnssukarmadumela lsaneuna
UMN319UATIFEUT Tutratfounguaiay 83 thou
dwnay A.A.2008 JEUIEIINUITY 47 $18 WU
n15¥nvuin IVC daauduiusiiaduan cvp Tu
Us¥n5ine soun Thanakitcharu P, et al.” Lévin
nsdnwilunesduragUieinginise1gsnssy
T5sneu1a5193a Tugabiaungadnieu a.a. 2009 69
Wwoudluay A.e.2011 IgUaeidnsiauise 70 91g
WU IVC waz IVC index anansaldussifiuansin
lunasaionvesgUasluniisingdle deun
Worapratya P, et al” ldvinmsanulugtheiifinnzden
 viesgnidu lsamguiaasvaiuaiuns ludiuieu
AUy 09 WoungAIn1gy a.A. 2012 U8
ST 30 518 WU AT IVC,,,, 1Y IVC index i
auduiusiinfuan cvp Tuwaizdinisdnuluaded
WUl A1 VG, laifianudusiusiuan CVP laeidlen
r=-0.299 (p=0.102)

agnuinisAnwasd Sisdniiaonades uwaz
dufuandsnnsAnuiiiuan Tnewudn IVC index
fnudunusiululsay egrelidedrAgnisada Au
A1 CVP (p=0.046) wailofiansaundn IVC,,, AMAET
wudlddarruduiusduai CVP (p=0.102) 819
ilesninvunaveslssmenuiaauidnnilsmeiuia

'
A

8,14-15 | W v v
au 919EINAADAN YL AUTURSITUTOUVDY
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