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Esmolol improves clinical outcome and tissue oxygen metabolism in patients with septic shock through
controlling heart rate Liu Xingiang, Huang Weiping, Wen Miaoyun, Zeng Wenxin, Jiang Wenqiang, Chen Shenglong,
Zeng Juhao, Zeng Hongke. Department of Emergency & Critical care Medicine, Guangdong General Hospital,
Guangdong Academy of Medical Science, Guangzhou 510080, Guangdong, China
Corresponding author: Zeng Hongke, Email: zenghonghke@vip.163.com

[ Abstract] Objective To investigate whether esmolol could improve clinical outcome and tissue oxygen
metabolism by controlling heart rate (HR)) in patients with septic shock. Methods A single—center double—blinded
randomized controlled trial was conducted. The patients suffering from septic shock received 6-hour early goal directed
therapy (EGDT) with pulmonary artery wedge pressure = 12 mmHg (1 mmHg = 0.133 kPa) or central venous pressure
(CVP) = 12 mmHg requiring norepinephrine to maintain mean arterial pressure (MAP) = 65 mmHg and HR =
95 bpm admitted to intensive care unit (ICU) of Guangdong General Hospital from September 2013 to September 2014
were enrolled. They were randomly divided into esmolol group and control group by computer—based random number
generator. All patients received conventional basic treatment, while those in the esmolol group received in addition
persistent esmolol infusion by micro pump with dosage of 0.05 mg'kg '*min™" with the dosage adjusted to maintain
HR lower than 100 bpm within 24 hours. The patients in control group did not receive drug intervention for HR. The
primary end—points consisted of length of stay in ICU and 28-day mortality. The secondary end—points included
hemodynamic parameters [ HR, MAP, CVP, cardiac index (CI), stroke volume index (SVI), systemic vascular resistance

index (SVRI)] and tissue oxygen metabolism parameters [ central venous oxygen saturation (Scv0,), lactate level (Lac) |
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before and 24, 48, 72 hours after the treatment. Results A total of 48 patients with septic shock were enrolled with
24 patients in esmolol group and 24 in control group. (D The primary end—points: compared with control group, the length
of stay in the ICU in the esmolol group was significantly shortened (days: 13.7548.68 vs. 21.70£6.06, ¢ = 3.680,
P =0.001), and 28-day mortality was significantly lowered [25.0% (6/24) vs. 62.5% (15/24 ), x* = 6.857, P = 0.009].
@ The secondary end-points: there were no significant difference in the hemodynamic and tissue metabolism
parameters before treatment between two groups. No significant difference was found between before and after treatment
of all above parameters in control group. HR and Lac in the esmolol group were obviously declined, SVI, SVRI, ScvO,
were gradually increased, but no significant difference in MAP, CVP, and CI was found. Compared with the control
group, HR in the esomolol group was significantly lowered (bpm: 84.4 +3.5 vs. 111.2+7.2, P < 0.01), SVRI and ScvO,
were significantly increased from 24 hours [ SVRI (kPa's"L™*m™): 137.9+ 1.6 vs. 126.9 + 1.3, Scv0,: 0.652+0.017
vs. 0.620+0.017, both P < 0.01]; SVI was significantly increased (mL/m’* 39.9+2.2 vs. 36.8+1.7, P < 0.01) and
Lac level significantly declined from 48 hours (mmol/L: 2.8 £0.3 vs. 3.4 £0.3, P < 0.01). Conclusion

demonstrate that HR controlled by a titrated esmolol infusion given to septic shock patients was associated with an

The results

improvement in tissue metabolism, reduction in the length of ICU stay and lowering of 28—day mortality.
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AHERANAFTEZRT P I GER%IE

R HLAH A E 51455 (ventilator induced lung injury, VILI)
W HLAH AL 98 (ventilator-associated pneumonia, VAP)
W HIUAR SRR LS A

(ventilator-induced diaphragmatic dysfunction, VIDD )
APERFI A ZR AR

(acute respiratory distress syndrome, ARDS)
2V (acute kidney injury, AKI)
S VEE W (acute renal failure, ARF)
ML/ HE (thrombocytopenia, TCP)
BB G SR EAIE

(systemic inflammatory response syndrome, SIRS )
Z fn B I RERE AT LR S

(multiple organ dysfunction syndrome , MODS )
P EF Sk TR (Glasgow coma score,, GCS)
AP SIS P HER BT > R 2T

(acute physiology and chronic health evaluation, APACHE)
P BB TS (sequential organ failure assessment, SOFA)
AP EHATMER (acute kidney injury network , AKIN )
R AR B 19U 221

(Kidney Disease : Improving Global Outcomes, KDIGO )
W™ BRIP4 (injury severity scale, 1SS)
RUSIREEIE AL T XU P53

(the mortality in emergency department sepsis, MEDS #£4}-)
RIFLE 7348 (fal 45 g E IhREede AR WE )
VRKUMFEAEIZ BN (Surviving Sepsis Campaign, SSC)
R HPRFMIRYT (early goal-directed therapy, EGDT)
Bl RIS (passive leg raising, PLR)
2 AR (volume expansion, VE)

S AR - G

] 35 PRI 38 56 (spontaneous breathing trial , SBT)
P45 2 it (procalcitonin, PCT)
C- Wi H (C- reactive protein, CRP)
A _EARBE 2 (proadrenomedullin, pro—~ADM )
ANFE4IHE DR $1J5 (human leukocyte antigen-DR, HLA-DR)
R (stroke volume, SV)
O (cardiac output, CcO)
ik (Z252) 1A A (percutaneous oxygen saturation, SpO,)
HHLC K I 48U

(central venous blood oxygen saturation, ScvO,)
TRAFIK ML E I AE (mixed venous oxygen saturation, Sv0,)
IRAMENT %84 (extra corporeal membrane oxygenation, ECMO )
HLNEE AT

(continuous renal replacement therapy, CRRT)
VAR 7S S I U i 2 e

(pulse index continuous cardiac output, PiCCO )
P 200 B J AR DG B 1 48 1

(neutrophil gelatinase—associated lipocalin, NGAL)
FFi 4 B E AR (matrix metalloproteinase , MMP)
4 AR A 2 K

(tissue inhibitor of metalloproteinase, TIMP)
ML (extracellular matrix, ECM)
SARE TARRFE ML

(receiver operating characteristic curve, ROC k)
ZARFH TAEEFAEHEZ T FH (area under the curve, AUC)
FEHLAT P3RS (randomized controlled trial, RCT)
HBEHLGT IEIXES (clinical controlled trial, CCT)
Y {5 %F HEFST (case—control studies, CCS)



