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Enrollment

Remimazolam group (n = 32)

Drop out (n = 4)
 OLV for less than 1 hour (n=1)
* Malposition of DLT (n = 1)
* Errors in blood analysis (n = 1)

* Sustained desaturation below 90% [n= 1)

Analyzed (n = 28)

d for eligibility (n = 66)

Excluded (n=1)
+ Age over 80 years

Randomized (n = 65)

Allocation

Sevoflurane group (n = 33)

Follow-up

Drop out (n = 3)
» OLV for less than 1 hour (n = 2)
+ Abdominal surgery prior to thoracic surgery
n=1)

Analysis

Fig. 1. CONSORT flow diagram of patients. DLT: double-lumen endotracheal tube, OLV: one-lung ventilation.




Table 1. Patient Characteristics

Overall Sevoflurane group Remimazolam group

=5 " i - S T S T M o S
N * 1 Demographic data

Age (yr) 659 + 8.0 64.1 + 88 A421° 0.21
Sex (F) 22(37.9] 12 (40.0) 10 (35.7) 737 0.09
BMI (kg/m’) 24.6 + 3. 247 + 3.6 246 £ 3.0 900 0.03
ASA-PS :

4(14.3) 0.25
( 23 (76.7) 20 (71.4) 0.12
9(15.5) 5 (16.7) 4(14.3) 0.07

Diagnosis
Squamous cell carcinoma 9(15.5) 4(13.3) 5(17.9) 536° 0.13
Adenocarcinoma 41(70.7) 23 (76.7) 18 (64.3) 0.27
Other type 2(3.4) 1(3.6) 0.01
Metastasis 1(1.7) 0(0.0) 0.26
o E¥ FEﬁ . ﬁ ,:én\ % 7:; L Non-cancer 5(8.6) (3.3) 4(14.3) 0.39
Preoperative tests
Hemoglobin (g/dl) 133+ 14 3.3 + 1. = 0.900% 0.03
Cardiac output (L/min) 3.1(25,41) 3.1(2.6,3.7) 3.2(24,4.3] 0.452% 0.20
FEV1 (% predicted) 834 + 15.6 33. .6 0.823* 0.06
( predicted) 86.4 +£ 13.3 6 5.0 0.599% 0.14
Jalues are presented as mean + SD, number (%), or median (Q1, Q3). SMD: standardized mean difference, ASA-PS: American Society of
Anesthesiologist physical status, BMI: body mass index, FEV1: forced expiratory volume in one second, FV ced vital capacity. *P values were
derived from independent t test. 'P values were derived from chi-square test. ‘P values were derived from Fisher’s exact test. Shapiro-Willds test was
employed for test of normality assumption.

ZEELFEHZE (SMD) : SMDIE, T IIL—TBIDAR—RSA VNGO REFHET H1=HIZFHE, i€k, 0.2,
0.5.0.8D{EIFX. a—I 2 DEREIZEDWVT. FhZFh/, . KOPREEL TER
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Table 2. Surgical Information
Variable {i::\fl;];} | .Sevn:uilltltriq;{ﬁrt}Llp I Ren'nilﬁe:z:lam group
Types of surgery
VATS 42 (73.7) 23(76.7) 20(714)
Conversion to open 1(1.8) 1(3.3) 0(0.0)
Robot-assisted 14 (24.6) 6(20.0) 8(28.6)
Extent of surgery
Segmentectomy 12 (20.7) 6 (20.0] 6(21.4) 0523
Lobectomy ] (73.3] 7)
Bilobectomy 1(1.7) 0 (0.0 1(3.6)

l/ =JT ‘*/9 - ) L 0) 1§ Fﬁ % ( j: L= Wedge resection 6 (10.3) 4(143)

»= Site of surgery

Left lobe

Remifentanil (pg) 451.0 (330.8, 645.0) 380.5(213.8, 458.5) 613.0 (450.8, 743.5) <0.001*

Inotropes/vasopressors

Norepinephrine (pg) 0.0 (0.0, 0.0) 0.0(0.0, (I.l_l} 0.0 (0.0, 0.0) 0.570°

Phenylephrine (pg) 0.0 (0.0, 0.0) 0 .0, .I: 0.0 (0.0, 0.0) 0.195"

Ephedrine (mg) 0.0 (0.0,0.0) ( 0.0 (0.0,0.0)

Values are presented as number (%) or median (Q1, Q3). Inotropes/vasopressors were administered in 9 of 58 patients (15.5%): 2 patients (7.19

the remimazolam group and 7 patients ( in the sevoflurane group. Because most patients did not require vasoactive support, the median (Q1,
Q3) values appear as 0.0 (0.0-0.0). § ndardized mean difference, VATS: video-assisted thoracoscopic surgery. *P values were derived from
independent t test. "P values were derived from Fisher’s exact test. ‘P values were derived from Mann—Whitney’s U test. Shapiro-Wilk’s test was
employed for test of normality assumption.
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Table 3. Time-course Changes of Intraoperative Parameters

Overall Sevoflurane group  Remimazolam group P value Analysis for repeated measures

Variable (n = 58) (n = 30) (n = 28) ~ Source  Pvalue’

BIS | _ LIV S LEEL, OVEAIA1SS, 305 . 603 #E:BIFIC—EL
TLV10 504 + 8.4 484 + 76 52.5 0.064* Group 0.185 THTMNZEBISEERLUED T TDER. J )L —
OLV15 470 + 7. 4.6 + 7.7 49.6 + 7 0.014* Time 0399 FEBEEDORIcAEHEEERIZELNEN ST D
OLV30 8.7 469 + 7.8° 0.022* Group x Time 0.183 EMNS . EELNDMEETHERENODOLZEL-MRELEENES
OIV6 5 522 + 7.7 <0.001% LNT=CEMNTREINTINS,

PaCO, (mmHg)
TLV10 394 + 50 38.5 + 4.6° 104 + 52° 0.210' Group 0.093 PaCO,LANJLIE. OWHFDEEZHZTILEZ LT AD
OLV15 47.1 + 6.2 46.1 + 58 48.3 + 6.6 Time <0.001 JIL—TTCHEOBBLELIZEEICEML - (FREP <
OLV30 465 + 6.1 162 + 6.8 0.657' Group x Time 0077 0.001), PaCO, (& IL—TFP =0.093) F = (ZF IL—TZENDHA
OLV60 168 + 5.6 46.8 + 4.8 16.8 + 6.4 0.978* BERAP=0.077)I2D2WTHEZITZAHL,

PaO,/FiO,

TIV10 3646 + 957 3848 + 112.2° 3429 + 69.9° 0.427' Group 0.073 PaO,/FIOLEIFEFE DIRBLELLICAELGELERL (K
OLVI5 48.7 + 58.3 157.7 + 6871 139.1 + 438! 0.253' Time <0001 P <0.001), B#(FOVI0THR T REGY . OVEOTIEHHIE
OLV30 350 + 47.0 1362 + 475! 1338 + 472" 0.803' Group x Time 0.158 E%IEITEL,T:O ) o f
03 + 581 VY ATV N IS I = Yo 0.903* 9 )k_jFEﬁ';ﬁE+m’:;ﬁ,%\@% (ZIL—TP=0.073)F 1=
FTIN—TZEDQFEELGHRE/ER (P=0.158) [F7%L,

Values are presented as mean + SD and Bonferroni’s post hoc test was used for multiple comparisons between each of the four time points. BIS:
bispectral index, FiO,: fraction of inspired oxygen, OLV15: 15 min after one-lung ventilation, OLV30: 30 min after one-lung ventilation, OLV60: 60
min after one-lung ventilation, PaCO,: arterial partial pressure of carbon dioxide, PaO,: arterial partial pressure of oxygen, TLV10: 10 min after the
initiation of two-lung ventilation. *P values were derived from independent t test. 'P values were derived from Mann-Whitney’s U test. ‘P values
were derived from Generalized Linear Mixed Model. Shapiro—Wilk’s test was employed for test of normality assumption. Superscript symbols (%, )
denote statistically significant changes over time within the group. A different superscript symbol () from TLV 10 indicates a significant difference

PORRLELNTTHF....
OLVER[ZBIS, PaCO,. & U Pa0,/Fio2 | CEEFHKRTFMNIZEILNHS—FT. h
BDMRINTA—F—(Z BT HHEBE SHERICHEE TIEAELY,

from TLV 10, whereas identical superscripts (°) indicate no significant difference from TLV10.
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Fig. 3. Hemodynamic parameters and serum lactate levels over time in the remimazolam and sevoflurane groups during thoracoscopic surgery.
(A) Changes in HR over time. (B) Changes in MAP over time. (C) Changes in CO over time. (D) Changes in serum lactate levels over time. Values
are presented as mean + SD and Bonferroni correction was used for post hoc comparisons. A significant group-by-time interaction was found for
serum lactate (P = 0.021, GLMM). Between-group differences were significant at OLV30 and OLV60 for MAP ('P = 0.017, 'P = 0.002 by Mann-
Whitney U test; mean differences [95% CI]: 8.8 [2.4-15.3], 10.4 [3.9-16.9] mmHg) and at OLV30 for CO ('P = 0.037 by Mann-Whitney U test; 0.6
[-0.3 to 1.5] L/min). Within-group changes from TLV 10 were assessed at OLV15/30/60. *P < 0.05 (within groups); 'P < 0.05 (between group). CO:
cardiac output, GLMM: generalized linear mixed model, HR: heart rate, bpm: beats per minute, Lac: serum lactate, MAP: mean arterial pressure,
OLV15/30/60: 15/30/60 min after one-lung ventilation, TLV10: 10 min after two-lung ventilation.
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