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[Abstract] Objective To evaluate the prognosis of septic right ventricular dysfunction (SRVD) based on
bedside ultrasound and explore its risk factors. Methods A prospective observational study was conducted involving
septic and septic shock patients admitted to the intensive care unit (ICU) of the General Hospital of Ningxia Medical
University from February 2021 to January 2022. Tricuspid annular plane systolic excursion (TAPSE) was measured hy
M-mode ultrasound within 24 hours after ICU admission. According to the results of TAPSE, the subjects were divided
into SRVD group (TAPSE < 16 mm) and non-SRVD group (TAPSE = 16 mm). The gender, age, occurrence of septic
shock, underlying diseases, source of patients, acute physiology and chronic health evaluation II (APACHE 1II') score,
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sequential organ failure assessment (SOFA) score, maximal body temperature within 24 hours after ICU admission,
location and number of infections, duration of mechanical ventilation, and 28-day mortality were collected. Hemodynamic
parameters, organ function indexes, oxygen therapy parameters and arterial blood gas analysis indexes were recorded
within 24 hours after ICU admission. The differences of the above indexes between the two groups were compared. Binary
multivariate Logistic regression analysis was used to screen out the independent risk factors for SRVD, and a nomogram
of SRVD risk factors was drawn. Results 116 patients with sepsis and septic shock were enrolled, of which 24 (20.7%)
had SRVD and 92 (79.3%) had no SRVD. Compared with the non-SRVD group, the patients in the SRVD group had
higher emergency transfer and infection site = 2 ratio, APACHE II score, SOFA score, higher cardiac troponin I (cTnl),
myoglobin (Mb), MB isoenzyme of creatine kinase (CK-MB), N-terminal pro-brain natriuretic peptide (NT-proBNP),
serum creatinine (SCr), arterial blood lactic acid (Lac) and lower left ventricular ejection fraction (LVEF), platelet count
(PLT) within 24 hours after ICU admission, and higher proportion of norepinephrine application and continuous renal
replacement therapy (CRRT). Binary multivariate Logistic regression analysis showed that LVEF [odds ratio (OR) = 0.918,
95% confidence interval (95%CI) was 0.851-0.991, P = 0.028], PLT (OR = 0.990, 95%CI was 0.981-0.999, P = 0.035),
SCr (OR = 1.008, 95%CI was 1.001-1.016, P = 0.025), and the usage of norepinephrine (OR = 15.198, 95%CI was
1.541-149.907, P = 0.020) were independent risk factors for SRVDringpatients with sepsis and septic shock. Based on
the above four independent risk factors, a nomogram of SRVD risk factors was drawn. The results showed that the score
was 64 when LVEF was 0.50, 18 when SCr was 1007umol/L, 85 whei PLT was 100%:10°/L, and 39 when norepinephrine
was used. When the total score reached 253, thé risk of SRVD was88%. Compared with non-SRVD group, the duration
of mechanical ventilation in SRVD groupwas slightly longer [hours: 80.0 (28.5, 170.0).vs. 47:0 (10.0, 135.0), P > 0.05],
and the 28-day mortality was significantly higher [41.7% (10/24) vs. 21.7% (20/92),.P< 0.05]. ~Conclusions

with sepsis may have right ventriéular dysfunction, impaired*¥énal funetion and increased mortalityyin the early stage.

Patients

The decrease in LVEF and PLT, the incérease in SCr and the application of norepinephrine are.independent risk factors
for SRVD in patients with sepsis.
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HARIE FIIL R B 22 F G4 3  nTRE 59 A
NFEARAESE 1 M7 BROC AN [ AT 5o X TAR IS |
AT TS TRE R SRVD &4 A8 FRIESE .

AT, 5E SRVD 41 [b4s, SRVD 40 i
BRI Lac 25 B AR ER Ho i o s (R 2
SRR AR i e 22 7 TG T X5 R, SRVD 4]
S8 LVEF 5E SRVDAL @ & FAK, O N bRk
¢Tnl . CK-MB F NT=proBNP . & 7155, #2718 SRVD H
AR I A7 AR O R DI RE S, B 5 B
SRR B, B T LA A TR 2GR YT X T R
S FE R I IR B AP o b & AL T e A
BRI A I OTIRERERS , A O I A A0 )
B I O HE I IR D, A R AU R
HATCEAS S N, X BLBEMFRE T SRVD i34 Lac ¢
[EEE

KA SRVD UL PLT W (KT 3E SRVD
44, SCr MICRRT LM 82 = T SRVD 41, P LE
52 SRVD B A5 & BT eI A5 45 B P REAS
& (U AL . —TETHETE A5 B, A ICU
24 h NERH) TAPSE 5 72 h N 2k B vtk & 2k
M7 AR, SR AR5 R . TR, SRVD £
% Lac B, JBFES O WISE R, Lac T J2 e
i AH DG S B 4 & A BB T ST fE R R R
Al figJE SRVD I & B0 —FPLl

Mesquida 257 BIFFE 2 W, HURIGE S 5 i 1
R, A G o, i O S R T
W ABFFEHT T SRVD SGEEIE R E EIT S5
KIS AT HE PRI OC R, UESE SRVD 53E SRVD £
HHUWAE S L] . PEEP . FiO,. PaO,/Fi0, 22 5% 040
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2R S, 5 Pulido 25 AYRIFTE 45 B SR LK
AR EMEE RGP RKLE SRVD ) EE
K%, (BABFSEIESS, LVEF & PLT F&{% . SCr Fh
i P 2 FUEF B R R SRVD Sl fE e R 2, I it
IR AT R T R fE R B ZE AE T SRVD &
A KBS R PR . $R A TCU MBS ERAEFRxT
SRVD HA RLIFH M. Bosch % ) % LVEF
{8 (LVEF=0.50) 5 LVEF J8/>( LVEF < 0.50 ) B /2
O B E AT S NG T T 0 EUFgY , 45 R 9,
G E YRR AT 5 2.0 D RE BRI AH DG B AT A7,
A5 LVEF oK. MAMSE B~ , LVEF M 0.50 3247
SRR, XS ZE T4 T, B LVER FER)S ,
0T Re H BEE R M S 5t T RE RS, ol e F
FENBEAETE ST B, I 38 5 A [y 3 A4 B AR T 3K
H Ko ARBFFERR, SCr> 100 umol/L F 2 T 5 lifatef
N FNZEIPE o, B B e e, 72 SRVD B ZE
IRUBS: H A /E FH 3K 5 Ronco T Di Lullo 75 R it B
ORLO B LRGSR, R 455 PRI, IR
R AR e BERE S T RE , kA L TR
O IIRERERS . AT RN, 24 PLT<100X 10771 £
2 AR, Xk 1 8] 2k L TP 30 8, i 7o R L ) e 2L
AL O DI RERE T & A 1 R o ] Re A A EH . TR
FEAE 2 NS M RERT ¢Tnl >0.04 ugfE 5 LVEE<0.50
YER SIMD HIEbnif , 25 5 3RT, SOFAAT Sy | ki ik
J CK-MB A SIMD 3l 7 S Pl 25 . 1245 5 St
FEEE R R R RAE T SUMEREREI T & O LD RE
TR AN, T5 I B — AR A 7 S b2 B 5

Zx LTk, SRVD ¥4I T Mg et Ws AN R
B RS 5 3 9126 RIS HHeSRVD AU , m] 38
U SRVD 13 XU HEFE s B 2 E AERS BRI, el Tl
J&i o AR IR X D, HeRE SRVD &
AL, AFRFTH R Z AL | KA I REA T
LT A SRVD A B RIS AL 4
FlzEZe A 1R AR 25 nh

EBREARRA 500 BOTRIGERTSE I8 ST 5 IR TR
W SIS B RAE B AT 5 EIRELL - DRFEBeit B sk

S0k

[ 1] Singer M, Deutschman CS, Seymour CW, et al. The third
international consensus definitions for sepsis and septic shock
(Sepsis—3) [J]. JAMA, 2016, 315 (8): 801-810. DOI: 10.1001/
jama.2016.0287.

Parker MM, Shelhamer JH, Bacharach SL, et al. Profound but
reversible myocardial depression in patients with septic shock [J].
Ann Intern Med, 1984, 100 (4): 483-490. DOI: 10.7326/0003-
4819-100-4-483.

FUETF L RUE, HAEN A s IR 2E R e R O U
RIS SER AR (1) PAEEER 2R | 2019, 31 (12):
1457-1461. DOI: 10.3760/cma.j.issn.2095-4352.2019.12.005.

[2]

[4] Martin L, Derwall M, Al Zoubi S, et al. The septic heart:

[5

[6

[7

[8

[9

{10

(11

[16

[18

[19

[20

]

]
]

]

[

[

]

]

[

[

]

]

[

current understanding of molecular mechanisms and clinical
implications [J]. Chest, 2019, 155 (2): 427-437. DOI: 10.1016/
j.chest.2018.08.1037.
IR . TR AE o U —— DA R 9 AL o) 390 1 DA A B (1], B
WA 224, 2022, 35 (5): 449-454. DOI: 10.16571/j.cnki.1008—
8199.2022.05.001.
Chan CM, Klinger JR. The right ventricle in sepsis [J]. Clin Chest
Med, 2008, 29 (4): 661-676, ix. DOIL: 10.1016/j.ccm.2008.07.002.
FAE ML 3 J1 2 IE ST MELL (CHTC  Group). FAEAT LI AEE
PG 1], PR RIEE 2017, 56 (12): 962-973. DOL:
10.3760/cma.j.issn.0578-1426.2017.12.017.
Olmos—Temois SG, Santos—Martinez LE, Alvarez—Alvarez R, et al.
Interobserver agreement on the echocardiographic parameters that
estimate right ventricular systolic function in the early postoperative
period of cardiac surgery [J]. Med Intensiva, 2016, 40 (8): 491-498.
DOLI: 10.1016/j.medin.2016.02.013.
P [ TE B R PSR AR LU B0 0 AR T UM | T
FE I PRI ARG [7]. ARk | 2018, 57 (6): 397-417.
DOI:,10.3760/cma.j.issn.0578-1426.2018.06.004.
Rudski LG, Lai WW, Afilalo J, et al. Guidelines for the
echocardiographic assessment of the right heart in adults: a report
from,the_ American Society of Echocardiography endorsed by the
European-Association of Echocardiography, a registered branch of
the Etiropean Society of, Cardiology, and the Canadian Society of
Echocardiography [J]. ] Am Soc Echocardiogr, 2010, 23 (7): 685-
713; quiz 786-788. DOI: 10.1016/j.echo.2010.05.010.
Lang RM, Badano\LP, Mor=Avi V, et al. Recommendations for
cardiac chamber_quantification by echocardiography in adults: an
update from the ‘American Soeciety of Echocardiography and the
European ‘Association of Cardiovascular Imaging [J]. Eur Heart J
Cardiovasc' Imaging, 2015, 16 (3): 233-270. DOI: 10.1093/ehjci/
jevO14. Erratum in: Eur Heart ] Cardiovasc Imaging, 2016,
17 (4): 412. DOI: 10.1093/ehjei/jew041. Erratum in: Eur Heart J
Cardiovasc Imaging, 2016, 17 (9): 969. DOI: 10.1093/ehjci/jew124.
Wang J, Wang XTyLiu DW, et al. Induction and deduction in
sepsis—induced cardiomyopathy: five typical categories [J]. Chin
Med'] (Engl), 2020,7133" (18): 2205-2211. DOI: 10.1097/CM9.
0000000000000929:
FAAEDS TR SERR A RO B S DRI bR S e R
iR TG A RIBIIE[)]. AR SRR |, 2022, 34 (7):
740-745. DOL:10.3760/ema.j.cn121430-20210826-01281.
Innocenti Fy Palmieri V, Stefanone VT, et al. Epidemiology of right
veftrieular systolic dysfunction in patients with sepsis and septic
shock in the emergency department [J]. Intern Emerg Med, 2020,
15 (7): 1281-1289. DOL: 10.1007/s11739-020-02325-z.
SICS Study” Group. Associations between tricuspid annular plane
systolic excursion to reflect right ventricular function and acute
kidney injury in critically ill patients: a SICS-I sub-study [J].
Ann (Intensive Care, 2019, 9 (1): 38. DOI: 10.1186/s13613-019—
0513+z.
SRR LR L SHTHE S S LR T R IR A DG
B % A K AT RSISL FE R R R ()], AR i A
202234 (7): 714-720:DO1: 10.3760/cma.j.cn121430-20210823—
01238:
Mesquida J, Kim HK, Pinsky MR. Effect of tidal volume,
intrathoracic pressure, and cardiac contractility on variations in
pulse pressure, stroke volume, and intrathoracic blood volume [J].
Intensive Care Med, 2011, 37 (10): 1672-1679. DOI: 10.1007/
s00134-011-2304-3.
Pulido JN, Afessa B, Masaki M, et al. Clinical spectrum, frequency,
and significance of myocardial dysfunction in severe sepsis and
septic shock [J]. Mayo Clin Proc, 2012, 87 (7): 620-628. DOI:
10.1016/j.mayocp.2012.01.018.
Bosch L, Lam CSP, Gong L, et al. Right ventricular dysfunction
in left—sided heart failure with preserved versus reduced ejection
fraction [J]. Eur J Heart Fail, 2017, 19 (12): 1664-1671. DOI:
10.1002/ejh{.873.
Ronco C, Di Lullo L. Cardiorenal syndrome in western countries:
epidemiology, diagnosis and management approaches [J]. Kidney
Dis (Basel), 2017, 2 (4): 151-163. DOI: 10.1159/000448749.
JERE , SIIEA | MU, 25 . eI O LD RERR RGBS I 21 2
PRI R L 7). h S BRS & 2Rk | 2022, 29 (3):
262-267. DOL: 10.3969/j.issn.1008-9691.2022.03.002.
(i B - 2025-02-04)
(A - 7 k)





