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Application of ultrasonic cardiac output monitor in evaluation of cardiac function in
children with severe pneumonia
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Abstract: Objective  To study the clinical application of ultrasonic cardiac output monitor (USCOM) in
evaluation of cardiac function in children with severe pneumonia. Methods  Twenty-nine children with severe
pneumonia were enrolled in the observation group and forty-three children with common pneumonia were enrolled
in the control group. The USCOM was used to measure the cardiac function indices in the two groups. The results
were compared between the two groups. The changes in cardiac function indices after treatment were evaluated in
the observation group. Results  The observation group had a significantly higher heart rate and significantly lower
cardiac output, systolic volume, and aortic peak velocity than the control group (P<0.05). There were no significant
differences in cardiac index or systemic vascular resistance between the two groups (P>0.05). In the observation group,
the heart rate, cardiac output, systolic volume, aortic peak velocity, cardiac index, and systemic vascular resistance
were significantly improved after treatment (P<0.05). Conclusions The USCOM is a fast, convenient, and accurate
approach for dynamic measurement of cardiac function and overall circulation state in children with severe pneumonia.
The USCOM can provide a basis for diagnosis, treatment, and evaluation of the disease, which is quite useful in clinical
practice. [Chin J Contemp Pediatr, 2016, 18(9): 817-820]

Key words: Severe pneumonia; Ultrasonic cardiac output monitor; Cardiac function; Child

fili 9 LB W, Foh 79%~13% J@ TEAE &, O s R R WHDE AR —. ENEY
i, KEPER S B LT ILENEREMR L — SR Gl % e  8 75 0 2l G A e 30 T i
B G TREDR LD, RIFEN 10%~15%, WIE  REIMFAELCE AT D EDIReHE ™. Hit,
His 219, EAEMSORA S, FERL, MAEAR IR L EE R LT O I R M B LLIPAG

[k HH ] 2016-04-14; [ 132 HHY | 2016-06-27
[fE&E I ] s, %, WEmsed, EiREm,
[N ] BREM, T, FATEE,

817



FIBEHE M
2016 4F-9 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.9
Sep. 2016

ORI 48 T M sh ) 27 3CKE, ZHIWHAYT
ROR KU B SCHE, DL 2238 3l 5 HR g i %
JEE T ok B 58 45 X 0 B o 1 P 4 Cultrasonic
cardiac output monitor, USCOM ) JZ— R I A 1Y
OIIRE WAL, AT LAFE PR 55 PR Wl £ LG ) R
Asf, EUARIE . P LR pg s Y.
AL G A O Bl BTG A AN REXS JR LG B REHEA T
PRHZESE W, AR R B X ERE AR AR LG D RE
ML BE LI/ T . i uscoMm AJ
PABRAR X — A2 . 2014 4R = N BFIE & B, 1
USCOM AT LAVER . SEIS B T I 58 3 90 T
BILOTIRRRA "o R FAE T 42 2B LAE H B0
13890 Z AR PR Bl A T AR LG B RE I AR
1, DU B R IBUE I B 1F 0 ) il ry &4, H
i ] P 4 AT USCOM S il ix 26 8L Bl g
ERIEIE . PIASBEFEAI A USCOM R %55 ) %
SLME EAE il B LG BhRE, shaS T R LG
RURE M REAREFOIRES, B 7E 7 & B 0 fii 48
AL RE kS I S g i R0 BE IR TT 1
i, Al R
1 ERETE
1.1 HRMK
TEH 2015 4F 1 A & 8 A 3Bt JLEHES E= 10k
1) 29 {51 SEE i 98 £E LR R4, 5 19 i, < 10 4],
W 1~11 H, F¥ (65+1.3) H; 5 sEEHIH
WA RE MR B 8B L 43 B X RRLL, 55 24 4],
29, AFER1-10 A, FH (6.1+1.7) A, &
SiE . HRE A8 E SCHCHE R I H 8 B (LB ) h
MISBbRiE ™, RREMR . BRIFI RSN, Hih R
GAURMZ R, TS PR, BIEMR: B
P R 495 ) R vy S HoA R e 7R ] 7 E 52 2R
AR, K, BB EEL, 28
SRR, e S A
1.2 MIRFAE

H USCOM ( Pty Ltd, Coifs Har-bour, NSW,
Australia ) 7350 P2 B LIGIFRTE -0 Hife (4
O ) MCHR bR A4 B 0 i i (systolic
volume, SV ) . D&y E (cardiac output, CO ) . F
SHIKIEGHE (aortic peak velocity, Vpk ) « >3 (heart
rate, HR) . #p J& 1l 4 FH (systemic vascular

resistance, SVR ) . 0> #8 %% ( cardiac index, CI) .
PR 2.2 MHz, X FRE VAT Tt 46— AT
PUBHAOTT O REVRTT s WL TE il 58 (4 B Al i
7 EARE LR TR SR R, s —ik
USCOM £ {78 1 i/ L g 38 g Fsf (0 P i A 3%
PELG Y Z-R0E a0 B0 ) 3 48 TR SEK
e . By Zhiil; HRAE USCOM Ao 45 SR R
Pt SR AR b P o 25 R L 8 K
SR IR BER MR SIR SR T
o {91 A Al TP WG ALt B3 <o AP AR O B RE S 1Y
BILTEIRYT 4~8 h JFEAOIIRE, WAy T i 5
o dksE, W) 4~8 h JG A TE A,

Kedr k. (1) BERILGKME. AREER
A USCOM, (2) BILF9u, BHELE TRE L

3 o M AL 2% 2~4 W) (RS T R RO R R i S AR
K, MLy w5 g 7 1 AH R HE S A,
Bf 6 P A R AR B AR e ( = MIBAME, TR
B, &AM ), MLESTT IR COL CIL HR,
Vpk. SVR. SV $0f8, B BCEE. B0l & r 2k
2530, W3R, BOFHE, 1~12 2L
USCOM A5 .o B REFE AR IEH S B {E T : CO
1.49~2.16 L/min, CI 3.7~5.1 L/min - m*, HR
103~145 ¥ /min, Vpk 1.12~1.50 m/s, SVR
2111~3666d-s-cm™, SV 12.9~16.6 cm’ ',
1.3 SFit=ah

K HI SPSS 11.5 A #4704, THEBORILLYY
o+ b2 (2 s)Fom, THEFORHR (% ) 7R,
2H ) LEBER ] ¢ K sl 2 3, P<0.05 S22 554
GiitE .
2 #R
— i IE I
PIZH LRSS . MR 2E S TRGE L (¢
54350 1.034 F10.680, ¥J P>0.05) . WEHA
2 BB LAETRYT AR T B T 0
2.2 MABFTIOINEELLE

SEENGi 1DORAEEAE s 901 IO INSS I N cE: = 0 T - (T
AT 24 BB LALEOUIRE R W . MEAH HR
B X RREH, CO, SV, Vpk B BAKTXI R84,
ERAGIHFE X (P<0.05) . F4H CI, SVR %
SEGIT#EL (P>0.05) . W1,

2.1

-818-



ERRECER ] P E S RILFEE Vol.18 No.9
2016 49 A Chin J Contemp Pediatr Sep. 2016
F1 FERTANLIIBELLE  (xxs)
. CO CI HR SVR SV Vpk
ZH 5 1
4L % ( L/min ) ( L/min-m”) (YK /min ) (d s em™) (em’) (m/s)

Xof IR 2R 43 1.81 £0.25 45+0.6 130+ 10 2794 + 248 15.1+£1.6 1.01 £0.21
WELAL 29 1.62 +0.37 43+04 156 £ 15 2902 + 209 139+ 14 0.86 +0.18
1l 2.603 1.572 8.835 1.927 3.279 3.144
P{H 0.011 0.120 <0.001 0.058 0.0016 0.002

2.3 MEARTHIFLINEEEL
R IRY 7RSS RS0 5 BoR UK £ 45
RPEATHCR, BUWESIRTT G HR BURIT TR,

F2 WBRABRFTAIEOIIEEHEXIERERILE

CO, CI, SVR, SV, Vpk BiGIrmich®, £5A
Gt E L (P<0.05) , WMEHIAIT G & T bRl
PRAZ B IEH L, W 2.

(x+s)

47 AL )l (mirml (rTmt ( biea o) o
NEV IR 29 1.62 £ 0.37 43+04 156 = 15 2902 + 209 139+14 0.86 £0.18
BITIE 29 1.79 £ 0.21 4.6x0.3 127 + 19 2413 + 231 149+ 1.1 1.12+0.19
tE 2.151 3.231 6.451 8.453 3.025 5.349
P1E 0.036 0.002 <0.001 <0.001 0.0037 <0.001
3 g Wongsirimetheekul %5 "™ [ iff 5% & 7k USCOM 5 #8

RN AR PT R A R L BBk
DL RAERFAR R E R 228 . RIEA BAEHIT W A5l
E AL O, HE B RSP O F K
B AERI B0 Sy, AR A0 1
v B LFAER s ik e, A e, A=59)
Mm%k, CL¥TRE, A=A, WEE ke
34 84 5 SUB LIET: " BUR I & Bl
DIBEUE A ROARTT D As, B 10 DI RERE A
FEI v 1 R AR UK R, A B T 0 1 ik
JERNTR G, X LA KOG A B IR E L.

USCOM TAF JR 3 i 258 B I i 22 = s Dk s fiki 2
O B8 S0 F1A) XL S S R, A A 0 R A U U s s
TLsh Jy, AT SE A W RO LR I 2R T R A R AR A
TR 0L X PR g R L E R A, i
INERARTL BRI HAT R, PR, SR PR 5% % 22
W AEE . B AR —T G F USCOM HERf B2 FIDkS 2
J& 1Y Meta 20 BT &t 78 USCOM ZE I 5E 8 O i i
J7 A5 R 5 SR B R A — B0, XA I AR
O AR EZEEM ", Chand 2" HF5E
WRY], USCOM 5 AR BELAEM & w3l 125
AR CO. CI, SV 7 A B Al et

7 2 P A T T SR UL CO K CT 25 A Lt 22
SRGERE X XA R USCOM Xt L
DI RE AN A B — 2 AT R

ARG Sz B0 EE A il 9% £8 LA 3 30 i 4% £B L)
HR. CO. SV. Vpk Z5 A%t 5 L, ik,
HE A B T AR S R AR D, AT A
- T B s 1 5 | AR R ILE % PR P 5 5 3500 UL A
F, CANEAEAEAE ™ 5 B SOE SRR, il 5% s SR
R R KREREN FEH B S5O
Wi ", EAEM AR BURTE B, TR IR R
IR YRR . RAENTAER T O LA A5 58
BEPEREIR, O WL AZ 30 S B0 LR T T R,
Jili gl kR ¥ v, AT = AT A, A0
kb, e B R BT E >, i ERE A L&
FEAE /DA Jo k15 S5 R 25 2R A0 IR B fr AN 2
MFECHR AEPERIE, SV, CO & Vpk TR, O
WU 45 77 2 FAMBUR: 5 43 22 23637 B 0E B LI 5
BT A T R 2021, AR 9 38 5k vy ] USCOM B s
W fs & A LAY SV, CO. SVR. HR, M if2E4z
BOLBAARPEIRA, MHIEMHNI 258, T
PEZ Y. TR S SR SCE IR R, I
XA VRTT A UEA T VAR 2% BRI F IR PR IL T 2654

819~



FIBEHE M
2016 4F-9 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.9
Sep. 2016

MAETETEL Y, JFRB A EReR, BAMR AL
7 e O U RERGAT T RIS .

Zi b, N uscom BoATCa ., P fRifiE,

SR VR RIS A, RTVER. SER TR ERE AR
BILA DI RERS BB LR TEERORE, AR
T I A — 22 W0, 3657 BRI W UG B2 AR 4
HCPRSE: USCOM S W, LA R 5 i S FH A o

(2 % x k]

Rudan I, O'Brien KL, Nair H, et al. Epidemiology and etiology
of childhood pneumonia in 2010: estimates of incidence, severe
morbidity, mortality, underlying risk factors and causative
pathogens for 192 countries[J]. J Glob Health, 2013, 3(1):
010401.

Scott JA, Brooks WA, Peiris JS, et al. Pneumonia research to
reduce childhood mortality in the developing world[J]. J Clin
Invest, 2008, 118(4): 1291-1300.

ZE/ANN , MR, RRIEET AR OB GBI AR R X 2 Al )L
A58 AT DI REEAT D2l RANE (7], 8 MEERESCH . 2013,
10(8): 10-11.

XWARLL | 3B/, 5 . BKih 2355 Tei $8 BEPHN /N L
RE T 98 Oy DI RE M5 (T, I Br 2 25 AR S48, 2013, 1921):
3274-3277.

Dhanani S, Barrowman NJ, Ward RE, et al. Intra- and inter-
observer reliability using a noninvasive ultrasound cardiac
output monitor in healthy anesthetized children[J]. Paediatr
Anaesth, 2011, 21(8): 858-864.

Beltramo F, Menteer J, Razavi A, et al. Validation of an
Ultrasound Cardiac Output Monitor as a Bedside Tool for
Pediatric Patients[J]. Pediatr Cardiol, 2016, 37(1): 177-183.
BHL X0 ko, A5 (EHE RO PO D e e B e R
BIF0 I LD IIREIAESTHO PR SC ). TPE/ ML
FHBEEE |, 2014, 21(5): 285-287.

T, B . LR M) 8 IR . dbat s AR A AL,
2014:277-278.

He SR, Zhang C, Liu YM, et al. Accuracy of the ultrasonic
cardiac output monitor in healthy term neonates during postnatal
circulatory adaptation[J]. Chin Med J (Engl), 2011, 124(15):

820~

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

2284-2289.

Kanmaz HG, Sarikabadayi YU, Canpolat E, et al. Effects of red
cell transfusion on cardiac output and perfusion index in preterm
infants[J]. Early Hum Dev, 2013, 89(9): 683-686.

He SR, Sun X, Zhang C, et al. Measurement of systemic
oxygen delivery and inotropy in healthy term neonates with the
Ultrasonic Cardiac Output Monitor (USCOM)[J]. Early Hum
Dev, 2013, 89(5): 289-294.

Feldman C, Anderson R. Community-acquired pneumonia:
pathogenesis of acute cardiac events and potential adjunctive
therapies[J]. Chest, 2015, 148(2): 523-532.

Hu D, Liu Y, Tao H, et al. Clinical value of plasma B-type
natriuretic peptide assay in pediatric pneumonia accompanied
by heart failure[J]. Exp Ther Med, 2015, 10(6): 2175-2179.
Gregory SD, Cooney H, Diab S, et al. In vitro evaluation of an
ultrasonic cardiac output monitoring (USCOM) device[J]. J Clin
Monit Comput, 2016, 30(1): 69-75.

Zorko DJ, Choong K, Gilleland J, et al. Urgent ultrasound
guided hemodynamic assessments by a pediatric medical
emergency team: a pilot study[J]. PLoS One, 2013, 8(6):
€66951.

Chong SW, Peyton PJ. A meta-analysis of the accuracy and
precision of the ultrasonic cardiac output monitor (USCOM)[J].
Anaesthesia, 2012, 67(11): 1266-1271.

Chand R, Mehta Y, Trehan N. Cardiac output estimation with
a new Doppler device after off-pump coronary artery bypass
surgery[J]. J Cardiothorac Vasc Anesth, 2006, 20(3): 315-319.
Wongsirimetheekul T, Khositseth A, Lertbunrian R. Non-
invasive cardiac output assessment in critically ill paediatric
patients[J]. Acta Cardiol, 2014, 69(2): 167-173.

Minneci PC, Kilbaugh TJ, Chandler HK, et al. Factors associated
with mortality in pediatric patients requiring extracorporeal life
support for severe pneumonia[J]. Pediatr Crit Care Med, 2013,
14(1): e26-¢33.

PR O R DN AR SR L AR R B N RIESE (D).
HREVN LSRR | 2012, 19(6): 607-609.

Chang AC. Determination of cardiac output in critically ill
children: are we any closer to the ideal methodology?[J]. Pediatr
Crit Care Med, 2012, 13(1): 99.

(RSl FIREL)





