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Esketamine Alleviates Postoperative Depressive
Symptoms in Frail Elderly Patients Undergoing
Thoracoscopic Radical Resection of Lung Cancer:
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[Abstract] Objective To investigate the effect of esketamine on postoperative depression in frail elderly patients
undergoing thoracoscopic radical resection of lung cancer. Methods A total of 88 frail elderly patients undergoing
elective thoracoscopic radical resection of lung cancer were assigned randomly (using a randomization table) and in a
double-blind way (blinding applies to both researchers and patients) to an esketamine group (Esk group, n = 44) and a
normal saline group (NS group, n = 44). In the Esk group, 0.25 mg/kg esketamine was injected intravenously during
anesthesia induction, followed by continuous infusion of esketamine at 0.125 mg/kg per hour until 20 min before the end
of surgery. In the NS group, equivalent volumes of normal saline were administered using the same method. The primary

outcome was the score for the 17-item Hamilton Rating Scale for Depression (HAMD-17) on days 7 and 30 after surgery.
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The secondary outcomes included sleep quality and cognitive function. Sleep quality was assessed using the numerical
rating scale (NRS) on days 1, 3, and 7 after surgery and the Pittsburgh Sleep Quality Index (PSQI) on day 30 after surgery.
Cognitive function was assessed using the Mini-Mental State Examination (MMSE) on days 1, 3, 7, and 30 after surgery.
The other indicators included the levels of serum brain-derived neurotrophic factor (BDNF), 5-hydroxytryptamine (5-
HT), S100f protein, and neuron specific enolase (NSE) at 24 hours (T1), 48 hours (T2), and 72 hours (T3) after surgery, as
well as perioperative data and postoperative safety outcomes. Results Three patients were excluded from the Esk group
and the NS group, respectively, and eventually, 41 patients in each group were included in the statistical analysis. There
were no statistically significant differences between the two groups in terms of age, sex, body mass index, American
Society of Anesthesiologists (ASA) classification, comorbidities, educational attainment, and the scores for HAMD-17,
PSQI, and MMSE 1 day before surgery (P > 0.05). Concerning the primary outcome, compared with those of the NS
group, the HAMD-17 scores of patients in the Esk group were significantly lower at 7 days (median [P,;, P,]) (7 [6, 8] vs.
7 [6, 12], P = 0.045) and 30 days (6 [6, 7] vs. 7 [6, 9], P = 0.020) after surgery. Concerning the secondary outcomes,
compared with those of the NS group, the sleep NRS scores of patients in the Esk group were significantly lower at 1, 3,
and 7 days after surgery (P < 0.01), and the MMSE scores were significantly higher (P < 0.05). Concerning the other
indicators, compared with those of the NS group, the concentrations of serum BDNF and 5-HT in the Esk group were
significantly higher (P < 0.05 or 0.01) at T1-T3, while the content of S100p was significantly lower (P < 0.01) at T1-T3; the
levels of serum NSE were significantly lower at T1 and T2 (P < 0.01); the consumption of propofol, sufentanil,
remifentanil, and sevoflurane during surgery in the Esk group was significantly reduced (P < 0.05 or 0.01); the incidence
of postoperative nausea/vomiting and hyperalgesia was significantly lower (P < 0.01); the duration of postoperative
mechanical ventilation, length-of-stay in postanesthesia care unit (PACU), and postoperative length-of-stay in the
hospital were significantly shorter (P < 0.01). Conclusion Esketamine can improve the postoperative depressive state,
sleep quality, and cognitive function in frail elderly patients undergoing thoracoscopic radical resection of lung cancer.
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Table 1 Comparison of baseline data between the two groups

Esk group NS group

Index (n=41) (n=41) ©
Agelyr. 72(69,74) 72 (70,74) 0.579
Sex

Female 20 (48.8) 21(51.2) 0.825

Male 21(51.2) 20 (48.8) 0.825
BMI/(kg/mZ) 23(21,25) 23(21,24) 0.140
ASA grade

| 16(39.0) 21(51.2)  0.187

1 25(61.0) 20 (48.8) 0.187
Comorbidities

Hypertension 19 (46.3) 19 (46.3)  0.588

Diabetes 5(12.2) 6(14.6)  0.500

Coronary atherosclerotic heart disease 5 (12.2) 9(22.0) 0.190
Educational attainment

Primary school 6 (14.6) 5(12.2)  0.500

Junior high school 21(51.2) 19 (46.3)  0.825

Senior high school or above 14 (34.2) 17 (41.5)  0.519
Evaluation scores 1 day before surgery

HAMD-17 6(5,7) 6(,7) 0778

PSQI 8(7,9) 8(7,9) 0.697

MMSE 27(27,28) 28(26,29) 0.522

BMI: body mass index; ASA: American Society of Anesthesiologists;
HAMD-17: 17-item Hamilton Rating Scale for Depression; PSQI: Pittsburgh
Sleep Quality Index; MMSE: Mini-Mental State Examination; Esk:
esketamine; NS: normal saline. The data are presented as median (Pys, P;5)
or case (%).
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Table 2 Comparison of outcome indicators between the two groups

Index Esk group (n = 41) NS group (n=41) P

Primary outcome

HAMD-17 score

7 d after surgery 7 (6, 8) 7 (6,12) 0.045
30 d after surgery 6(6,7) 7 (6,9) 0.020
Secondary outcomes
Sleep quality
1 d after surgery (NRS) 2(1,4) 4(3,6) <0.001
3 d after surgery (NRS) 3(2,4) 4(2,5) 0.006
7 d after surgery (NRS) 2(1,4) 4(2,5) 0.002
30 d after surgery (PSQI) 8(7,11) 7(9,11) 0.566
MMSE score
1 d after surgery 26 (23.5,27) 23 (20, 26) 0.016
3 d after surgery 25(23,27) 24 (21, 25) 0.015
7 d after surgery 25 (23,27.5) 24 (20, 26) 0.018
30 d after surgery 26 (25,27) 26 (25,27) 0.164

NRS: numeric rating scales; the other abbreviaions are explained in the

note to Table 1. The data are presented as median (P,s, P;s).
vs. 7(6, 12) d, P=0.045])F130 d(6(6,7) d vs. 7(6, 9) d,
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Table 3 Comparison of other indicators between the two groups

Index Esk group (n = 41) NS group (n = 41) P

Anaesthetics and analgesics

Propofol/mg 110 (85, 145) 140 (105, 155) 0.013
Sufentanil/pg 40 (35, 45) 50 (45, 50) <0.001
Remifentanil/mg 0.7 (0.5, 0.9) 1.0 (0.8, 1.0) < 0.001

End-expiratory concentration of sevoflurane/%

Skin incision 0.91 (0.76, 1.14) 1.19 (0.88, 1.62) 0.001
30 min of operation 0.84 (0.76, 0.94) 1.08 (0.97,1.17) <0.001
60 min of operation 0.69 (0.60, 0.79) 0.98 (0.88, 1.09) < 0.001

Fluid intake and outflow/mL

Intraoperative fluid infusion 1500 (1150, 1500) 1500 (1250, 1500) 0.344
Intraoperative urine volume 300 (200, 400) 300 (200, 400) 0.965
Intraoperative blood loss 200 (100, 300) 200 (100, 300) 0.846

Intraoperative safety results

Intraoperative hypoxemia 0 0 1.0
Intraoperative hypotension 1(24) 0 0.500
Intraoperative hypertension 0 0 1.0
Intraoperative tachycardia 1(2.4) 2(4.8) 0.500
Intraoperative bradycardia 2(4.8) 1(24) 0.500
Length of surgery/min 110 (95, 125) 120 (100, 130) 0.165
Duration of postoperative ventilator assistance/min 36 (32, 40) 41 (36, 48) <0.001
Length of PACU stay/min 50 (45, 57) 55 (50, 60) 0.008
Length of postoperative hospital stay/d 5(4,6) 7(5,8) 0.001

Pathological diagnosis

Adenocarcinoma 30 (73.2) 31(75.6) 0.592
Squamous carcinoma 4(9.8) 3(7.3) 0.500
Others 7(17.1) 7(17.1) 0.615

PACU: postanesthesia care unit; the other abbreviaions are explained in the notes to Tables 1 and 2. The data are presented as median (P,;, P;;) or case (%).

R4 MHBEREUERILE

\‘ \A
Table4 Comparison of safety outcomes between the two groups 3 1—"--“:'
o BN SRR MR R R A5 HY BRI L VA . RN A
ausea or vomiting . . . - ] o X o
Over 24 to 48 h 0 6(146) 0013 AJEIVAR . BRI A DA S B B i AE — R L mT 388 o £
Pain scores atrest (NRS) HRETH R R RIS B I P 3 SRR %
At24h 2(0,2) 2(0,3) 0.729 S o T
s k3 P N? = ﬁ nl—‘—‘ﬁ 0
e O WARBL TR A AR B AT T B, WL
Pain scores while coughing (NRS) %%ﬂi}ﬁ7 CHEH?)O dEGﬁDﬁB‘l‘jﬁzﬁ, UZUKEI d.3d.7 d%ﬂ
At24h 3(1,4) 3(L4) 0529 30 d) BEAR 5T f A A FI D BER S0 . DRI 32 B it
h N ) =] > 4| =)
— Lo e AT AR WG RIA I A 1S b e
yperalgesia . . . . N N ’ s
I . oo oso BT REXIHIIE AN, ALK T
Headache or dizziness 3(7.3) 2 (4.8) 0.500 7&}%3 d ﬁn{%i%%iﬁ:i{% °
Hallucination or nightmare 1(2.4) 1(2.4) 0.753 Em] ﬁﬁﬁ E@ﬁﬁ*ﬂﬁ‘iu ,\#" Z: EH Efﬁ , E Eﬁi%ﬁﬁdﬂ 5 TEF Zé
Agitation 0 1(2.4) 0.500
s e SJ b L . X N
Do ecosey X T RN MM F R LR

The abbreviaions are explained in the notes to Tables 1 and 3. The data B RAEAMMIA T35 56 BT T HATA Y S50
are presented as median (P,s, P;;) or case (%). n = 41 per group. ﬁBEkﬁz&%Uﬂ jt/% %ﬁ%ﬂ E](JBDNF]EHﬁH@E%}é?qﬂ é}:ﬁ
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Fig 1 Comparison of serum BDNF, 5-HT, S100p, and NSE levels between the two groups at different time points

BDNE: brain-derived neurotrophic factor; 5-HT: 5-hydroxytryptamine; NSE: neuron-specific enolase. TO: before anesthesia induction; T1-T3: 24 h, 48 h, and 72 h

after surgery. “ P < 0.05, "P<0.01,vs. NS group. n = 41 per group.
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