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Abstract

Background Delirium and postoperative cognitive dysfunction (POCD) are common complications post-cardiac
surgery, yet no specific medical intervention is currently recommended for prevention. This study aimed to evaluate
the efficacy of gastrodin infusion in preventing delirium and POCD in critically ill patients following cardiac surgery.

Material and Methods A double-blind, randomized, placebo-controlled trial was conducted on patients aged
18-75, scheduled for coronary artery bypass grafting (CABG) surgery, with or without valve replacement. Participants
were randomized in a 1:1 ratio to receive gastrodin infusion 600 mg twice daily or placebo from the day of surgery
until the postoperative day (POD) 6. The co-primary outcomes were the incidences of delirium and POCD, assessed
from ICU admission until POD 7 and at 1 and 3 months postoperatively. This study was registered with the Chinese
Clinical Trials Registry (ChiCTR1800020414).

Results Of 160 randomized participants, 155 were analyzed (77 gastrodin, 78 placebo) according to a modified intention
to treat principle. The incidence of postoperative delirium was 19.5% in the gastrodin group and 35.9% in the placebo
group, with a significant relative risk of 0.54 (95% C1 0.32-0.93, p=0.022). The incidence of in-hospital POCD was 2.9%

and 4.0% in the placebo and gastrodin groups, respectively. The odds of hospital discharge were significantly greater

in the gastrodin group (subhazard ratio, 1.20;95% Cl 1.00-1.84; p=0.049). Adverse events occurred in 9.1% (7/77)

of patients administered gastrodin and 14.1% (11/78) of patients administered the placebo, with none being drug-related.

Conclusion Gastrodin infusion significantly reduced postoperative delirium and improved discharge outcomes
in patients undergoing CABG, but larger studies are needed to confirm its efficacy in preventing delirium.
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Introduction

Delirium is among the most common complications fol-
lowing cardiac surgery, with an incidence varying from
20 to 52% [1, 2], and is associated with prolonged hospi-
tal stay [3], dementia [4], and mortality [5]. While robust
literature has demonstrated its preventability [6, 7], no
specific treatment has been recommended for preventing
delirium.

Gastrodin (PubChem CID: 115,027), the primary active
ingredient of Gastrodia elata with the chemical structure
of 4-hydroxybenzyl alcohol-4-O-B-D-glucopyranoside,
[8] has been approved in China for the clinical treatment
of anxiety, depression, and insomnia [9-11] and exhibits
analgesic, anticonvulsant, and sedative effects [12]. Gas-
trodin could mitigate neuroinflammation and oxidative
stress [9, 11], which are cornerstones in the pathophysi-
ology of delirium [13]. However, clinical trials regarding
its use in preventing delirium following cardiac surgery
lacks.

This study aimed to evaluate the efficacy and safety of
gastrodin in preventing delirium and postoperative cog-
nitive dysfunction (POCD) in critically ill patients after
cardiac surgery.

Methods

Study design

This prospective, randomized, double-blind, placebo-
controlled study was conducted from December 2018
to March 2021 in Union Hospital, Wuhan, China. The
Institutional Ethics Committee approved this study
(2018(S026)) and was registered (ChiCTR1800020414).
Written informed consent was obtained from all
participants.

Patients

Patients aged 18-75 years, scheduled for elective coro-
nary artery bypass grafting (CABG) with or without
valve replacement, and expected to stay in the intensive
care unit (ICU) for at least one night after surgery, were
included. Exclusion criteria included neurological disor-
ders, severe liver or kidney dysfunction, and current sed-
ative use (complete exclusion criteria in Additional file 1).

Randomization and blinding

Before surgery, eligible participants were randomized
into either group in a ratio of 1:1 in blocks of four, accord-
ing to a computer-generated random number sequence.
The infusion solutions were prepared by an independent
nurse uninvolved in the research, ensuring blinding of
investigators and clinicians.
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Intervention

600mg of gastrodin was diluted in 50ml NaCl and admin-
istered twice daily as a one-hour infusion (total daily
dose 1200mg). Treatment or placebo commenced on
the day of surgery and continued to PODS, a total of 7
days. The gastrodin dose was determined according to
the prescribing information [14—16], while the timing of
administration was based on findings from prior clinical
practice. All patients received the same anesthetic pro-
tocol. During the trial, cognitive-affecting medications
were avoided (full list in Additional file 1).

Study outcomes
The co-primary outcomes were the incidence of delirium
and the incidence of POCD.

Delirium assessments were performed twice daily
from POD 1 to POD7 (6:00-8:00 AM and from 6:30 to
8:30 PM) using the confusion assessment method for the
ICU (CAM-ICU). POCD assessments were conducted at
screening, and at 7 days, 1, and 3 months postoperatively
using the mini-mental status examination (MMSE).

Secondary outcomes included changes in the total
MMSE score and its dimension scores, as well as changes
in the 7-item generalized anxiety disorder scale (GAD-
7), activities of daily living (ADL) scale, and the patient
health questionnaire-9 (PHQ-9) between baseline and
postoperative day 7, month 1, and month 3. Additional
secondary outcomes included protocol compliance rate,
cardiopulmonary bypass (CPB) time, cross-clamp time,
intubation time, length of ICU stay and postoperative
hospital stay, and 30-day and 90-day all-cause mortality.

Safety evaluation

All adverse events (AE) possibly or probably related to
the intervention were assessed at each follow-up visit,
with detailed recording of timing, severity, frequency,
and duration of AE alleviation.

Statistical analysis

The sample size was estimated based on a previous study
at the Beth Israel Deaconess Medical Center, where 42%
of cardiac surgery patients experienced postoperative
delirium [17]. Assuming gastrodin reduces this rate by
50%, with a one-sided a of 0.05,  of 0.2, and 10% loss to
follow-up, the required sample size was 160.

Outcome analyses were primarily performed in the full
analysis set (FAS), which follows a modified intention-
to-treat (mITT) principle. For the primary endpoint and
adverse events, we also conducted per protocol analyses.
Data were presented as frequencies and proportions,
means and standard deviations, or medians and inter-
quartile ranges, as appropriate. Continuous variables
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were compared using t-tests or Wilcoxon rank-sum tests,
and categorical variables were analyzed using x* or Fish-
er’s exact tests. Primary endpoints were analyzed using
binary logistic regression, while secondary endpoints
were analyzed using log-linked binomial or generalized
linear models. In post-hoc analyses, the cumulative inci-
dence of delirium was calculated using the Kaplan—Meier
method and Cox proportional hazards model. Compet-
ing risk models (Fine-Gray method) were applied on an
exploratory basis to two outcomes: delirium and hospital
discharge, with death as the competing event.

Statistical analyses were performed using R version
4.2.2 (R Foundation, Vienna, Austria). Statistical signifi-
cance was set at p<0.05. Study protocol and statistical
analysis plan are provided in Additional file 1.

Results

Of 160 randomized participants, 155 (77 in the gastro-
din group, 78 in the placebo group) who received at least
one treatment and completed assessments were ana-
lyzed (Fig. 1). Baseline characteristics were well balanced
between the two groups (Table 1).

The incidence of delirium was 19.5% in the gastro-
din group and 35.9% in the placebo group, demonstrat-
ing a significant relative risk of 0.54 (95% CI 0.32-0.93,
p=0.02) (Fig. 2). Similar results were observed in the
PP population, with a RR of 0.54 (95% CI 0.30-0.95,
p=0.028; Additional File 2 Supplemental Table 1). The
cumulative incidence of postoperative delirium was also
reduced in the gastrodin group (hazard ratio 0.50, 95%
CI 0.27-0.94, p=0.02). Similarly, competing risk analy-
ses also demonstrated reduced the risk of delirium with
gastrodin infusion (subhazard ratio [sHR], 0.53; 95% CI
0.30-0.94; p=0.03).

No significant differences were found in the incidence
of POCD between the two groups at 7 days, 1 month, and
3 months postoperatively in either the FAS or PP popu-
lations (Table 2, Additional File 2 Supplemental Table 1).
In the post-hoc analysis, patients with delirium showed
significantly greater declines in MMSE scores at 7 days,
1 month, and 3 months postoperatively compared to
those without delirium (—1.38 vs. —0.44, 0.14 vs. —0.59,
—0.82 vs. —0.02, respectively; all p <0.05).

Gastrodin infusion did not significantly alter the
median lengths of stay in either the ICU (median, 50.67
vs. 67.12 h; p=0.71) or the hospital (median, 15.0 vs.
15.0 days; p=0.51), nor did it significantly impact CPB
time, cross-clamp time, or intubation time. Compet-
ing risk analyses revealed that the odds of hospital dis-
charge were significantly greater in the gastrodin group
(sHR, 1.20; 95% CI, 1.00—1.84; p=0.049). No significant
differences were observed in MMSE, ADL, GAD-7, and
PHQ-9 at 7 days, 1 month, and 3 months between the
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gastrodin and placebo groups, except for the GAD-7
scores at 3 months (0 (0, 2) vs. 0 (0, 2); p=0.01) (Table 2).
In the post-hoc analysis, patients with postoperative
delirium had longer ICU stay than those without delir-
ium (median, 73.1 vs. 56.5 h; p=0.04). However, no sig-
nificant difference in length of hospital stay was observed
between patients with and without delirium (median,
15.0 vs. 15.0 h; p=0.83). No significant differences in
30-day and 90-day mortality were found during follow-
up (Table 2).

No significant differences in adverse events were
observed between the two groups (Table 2), with none
being drug-related. Adverse events in the PP population
were consistent with those in the FAS population (Addi-
tional File 2 Supplemental Table 2).

Discussion

In this randomized trial involving critically ill patients
after CABG, twice-daily gastrodin infusion from the day
of surgery to POD 6, compared to placebo, reduced the
incidence of delirium and increased the likelihood of
hospital discharge, with no drug-related adverse events.

Gastrodin exhibits antioxidant and anti-inflammatory
effects, making it promising for preventing delirium after
cardiac surgery. Cardiac surgery and CPB trigger the
release of psychoactive inflammatory mediators, which
may lead to delirium through dopamine, GABA, and/or
cholinergic pathways [13]. Inflammation can also impair
microcirculation through leukocyte adhesion, endothe-
lial dysfunction, perivascular edema, and reduced capil-
lary function, potentially compromising the blood—brain
barrier and causing neurological dysfunction [18]. Wang
et al. observed that gastrodin reduced neuroinflamma-
tion and lowered the risk of POCD [19].

Our trial utilized the MMSE, the most widely vali-
dated tool for cognitive assessment, to evaluate POCD
as per guidelines. The observed POCD incidence in the
present study was 4.0% in the gastrodin group and 2.9%
in the placebo group, lower than previously reported
[20]. A prospective study involving 225 cardiac surgical
patients reported that MMSE scores declined initially
postoperatively, reaching a nadir around day 2, then
rapidly increased from day 3 to 5, and slowly improved
thereafter, potentially returning to >24 by day 5 [21].
In our study, the MMSE assessments were conducted
on POD 7 rather than daily, which may have missed
patients who developed POCD earlier and had par-
tially recovered by then, resulting in a lower observed
incidence. In the post-hoc analysis, patients with post-
operative delirium had greater MMSE declines, con-
sistent with previous findings. A recent meta-analysis
has reported that delirium is often accompanied by
long-term cognitive decline [22]. However, our study
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Fig. 1 Participant flow in the trial

demonstrated a significant reduction in delirium but
no significant difference in POCD. Likewise, a recent
multicenter randomized controlled trial in cardiac
surgical populations found significant differences in
delirium but not in POCD between cognitive training
and routine care groups [23]. Discrepant findings may
be due to differences in patient populations, cognitive

v

72 Analyzed under per-protocol set

assessment timing and sensitivity, and definitions of
delirium or POCD across studies.

The competing risk analysis indicated that gastrodin
was associated with a higher likelihood of hospital dis-
charge, yet the median LOS did not differ significantly
between groups. This discrepancy may arise because the
competing risk model simultaneously accounts for death
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Table 1 Baseline characteristics of the participants in the full analysis set

Characteristics Missing Gastrodin (n=77) Missing Placebo (n=78) P value
Age (years), mean (SD) - 58.0(8.5) - 58.3(9.0) 0.666
Sex, n (%) - - 0.858
Male 65 (84.4) 64 (82.1)
Female 12 (15.6) 14 (17.9)
Body mass index, mean (SD) 11 247 (34) 8 250 4.1) 0.719
Current smoker, n (%) 9 11(16.2) 7 21(29.6) 0.094
Current drinker, n (%) 9 9(13.2) 7 15(21.1) 0314
Ethnicity, n (%) - - 0.988
Han 74(96.1) 76 (97.4)
Others 339 2(2.6)
Duration of education (years), n (%) - - 0.645
<=9 35 (45.5) 30(38.5)
9-12 24(31.2) 29(37.2)
>12 18 (23.3) 19 (24.3)
Marital status, n (%) 4 4 0.620
Unmarried 2(2.6) 1(1.3)
Married 71(92.2) 73 (93.6)
Medical history, n (%) - - 0613
Hypertension 27 (35.1) 38(48.7)
Diabetes 15(19.5) 17(21.8)
Dyslipidaemia 1(1.3) 2(2.6)
Chronic obstructive pulmonary disease 2(2.6) 1(1.3)
ADL score at randomization, mean (SD) 1 20.1 (0.6) 2 20.1 (0.4) 0.504
MMSE score at randomization, mean (SD) - 29.0(1.2) - 29.2(1.1) 0.203
ASA class 3, n (%) 68 (88.3) 72(92.3) 0.569
Charlson comorbidity index 1.68 (0.9) 1.74 (1.0) 0610
Procedure, n (%) - - >0.999
CABG 63 (81.8) 63 (80.8)
CABG+Valve repair 14 (18.2) 15(19.2)
Cardiopulmonary bypass, n (%) - - 0.69%4
No 34 (44.2) 31(39.7)
Yes 43(55.8) 47 (60.3)

Data are presented as n (%) or mean (SD), as appropriate
SD, standard deviation; CABG, coronary artery bypass graft; ADL, activities of daily living; MMSE, mini-mental state examination

Gastrodin  Placebo Relative Risk

Endpoint Group Group (95% CI) P Value Favors Gastrodin Favors Placebo
Delirium 15/77 28/78 0.54 (0.32 0 0.93) 0.02 —a—
Postoperative Cognitive 3175 2/70 140 (024108.13)  >0.99 * — —
Dysfunction
: [
T T T T
0 1 2 7 8 9
Risk ratio (95% CI)

Fig. 2 Forest plot of primary endpoints
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Table 2 Primary/secondary outcomes and adverse events

Outcomes Gastrodin Placebo P value

(n=77) (n=78)

Delirium
Delirium at 7 days, n (%) (primary outcome) 15/77 (19.5) 28/78 (35.9) 0.022
Days with delirium, median (IQR) 0(0,0) 0(0,2) 0.021

Postoperative cognitive dysfunction
Cognitive dysfunction at 7 days, n (%) (primary outcome) 3/75 (4.0) 2/70(2.9) >0.999
Cognitive dysfunction at 1 month, n (%) (primary outcome) 1(1.3%) 0 (0%) >0.999
Cognitive dysfunction at 3 months, n (%) (primary outcome) 0 (0%) 1(1.4%) 0.493
MMSE Change from baseline f median (IQR) 0(=2,1 0(=2,0) 0913

Time-related outcomes
CPB time (hours), median (IQR) 1.73 (143, 2.40) 1.87 (150, 2.62) 0.220
Cross-clamp time (hours), median (IQR) 1.08 (0.87,1.45) 1.27 (0.91,1.73) 0.464
Length of postoperative hospital stay (days), median (IQR) 15(11, 20) 15(12,20) 0.508
ICU length of stay (hours), median (IQR) 50.67 (44.00,114.58) 67.12 (44.00, 95.58) 0.714
Intubation time (hours), median (IQR) 20.50 (15.75, 26.42) 20.59 (17.90, 26.20) 0.646

Follow-up outcomes *
30-day all-cause mortality 1(1.30) (6.41) >0.999
90-day all-cause mortality 1(1.30) 6.41) >0.999

Adverse events
Total number, n (%) * 14(18.18) 21(2692) 0267
Constipation, n (%) 0(0) 1(1.28) >0.999
Insomnia, n (%) 0(0) 1(1.28) >0.999
Poor wound healing, n (%) 2 (2.60) 1(1.28) 0.620
Pneumonia, n (%) 1(1.30) 0(0) 0.497
Pleural effusion, n (%) 0(0) 1(1.28) >0.999
Respiratory failure, n (%) 2 (2.60) 0(0) 0.245
Acute kidney injury, n (%) 4(5.19) 7(8.97) 0.534
Liver dysfunction, n (%) 0 (0) 2 (2.56) 0.497
lleus, n (%) 0(0) 1(1.28) >0.999
Stroke, n (%) 0 (0) 0(0) >0.999
Atrial Fibrillation, n (%) 4(5.19) 2 (2.56) 0.442
Death, n (%) 1(1.30) 5(641) 02107

Data are presented as n (%) or median (IQR), as appropriate. Primary outcomes are specifically annotated

*The MMSE is scored on a scale from 0 (worst) to 30 (best)

*The effect on 30-day and 90-day all-cause mortality was assessed with Cox proportional hazards model. One patient in the gastrodin group and one patient in the

placebo group lost to follow-up

5 The total number of adverse events is reported based on the number of occurrences. Adverse events occurred in 7 patients in the gastrodin group and 11 patients in

the placebo group
" From Fisher exact test

IQR, interquartile range; MMSE, mini-mental status examination; CPB, cardiopulmonary bypass; ICU, intensive care unit

and its timing, thus providing a different perspective on
patient outcomes compared to a direct LOS comparison,
which can be skewed by data bias, censoring, and small
sample sizes.

This trial had several limitations. The observed inci-
dence of POCD was lower than previously reported
[20], likely due to MMSE scores recovering by POD 7
and subsequent assessments [21]. We conducted a post-
hoc analysis showing that patients with delirium had

significantly greater declines in MMSE scores, aligning
with previous findings and validating our POCD assess-
ment. Second, this was a single-center study, limiting
the generalizability of our findings. Third, the sample
size was calculated based on an anticipated 50% reduc-
tion in delirium, an estimate derived from prior small-
scale clinical observations with gastrodin, which may
seem ambitious. However, the observed delirium inci-
dence (19.5% in gastrodin vs. 35.9% in placebo) aligned
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closely with our initial assumptions. Fourth, assessment
timepoints for co-primary outcomes were not detailed
in the registration. Fifth, blood samples were collected
during the study primarily to monitor liver and kidney
functions. Consequently, neuroinflammatory mediators
were not analyzed. Finally, our application of compet-
ing risk models was exploratory, intended to generate
preliminary insights and guide future research and clin-
ical practice.

Conclusions

In conclusion, perioperative gastrodin infusion appears
to be an effective and safe pharmacological option for
delirium prevention in critically ill patients after CABG.
Large sample-sized randomized clinical trials are
warranted.

Abbreviations

POCD Postoperative cognitive dysfunction
CABG Coronary artery bypass grafting

POD Postoperative day

ICU Intensive care unit
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GAD-7 7-item generalized anxiety disorder scale
ADL Activities of daily living

PHQ-9 Patient health questionnaire-9

CPB Cardiopulmonary bypass

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513054-025-05331-9.

Additional file1 (DOCX 45 KB)
Additional file2 (DOCX 21 KB)

Acknowledgements

We acknowledge all the physicians and nurses in the Institute of Anesthesia
and Critical Care Medicine, Union Hospital, Tongji Medical College, Huazhong
University of Science and Technology, for their dedication to patient care and
their support of this study.

Author contributions

Yun-Xiao Bai: conceptualization, methodology, formal analysis, writing—origi-
nal draft. Hui-Liang Wu: software, formal analysis, visualization. Wan-Li Xie:
validation, resources, data curation. Xia Li: methodology, formal analysis, writ-
ing—review and editing. Jing-Jing Han: software, data curation, visualization.
Jie Liu: methodology, validation, supervision. Shi-Qiang Chen: Data curation,
validation, supervision. Ping Yin: methodology, data curation. Nian-Guo Dong:
resources, supervision, writing—review and editing. Qing-Ping Wu: concep-
tualization, funding acquisition, resources, supervision, writing—review and
editing.

Funding

This study was supported by the National Key Research and Development
Program of China (Grant Nos. 2023YFC2506901 and 2018YFC2001903), the
National Natural Science Foundation of China (Grant Nos. 81873952 and
81901948).

Availability of data and materials
No datasets were generated or analysed during the current study.

Page 7 of 8

Declarations

Ethics approval and consent to participate

The study was conducted in accordance with the Declaration of Helsinki
and national and institutional standards. The Institutional Ethics Committee
approved this study (2018(5026)). Written informed consent was obtained
from all participants before enrolment.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Anesthesiology, Union Hospital, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan 430022, China. ?Insti-
tute of Anesthesia and Critical Care Medicine, Union Hospital, Tongji Medical
College, Huazhong University of Science and Technology, Wuhan 430022,
China. *Key Laboratory of Anesthesiology and Resuscitation (Huazhong
University of Science and Technology), Ministry of Education, Wuhan 430022,
China. “Department of Cardiovascular Surgery, Union Hospital, Tongji Medical
College, Huazhong University of Science and Technology, Wuhan 430022,
China. °Department of Epidemiology and Biostatistics, School of Public Health,
Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430030, China.

Received: 18 November 2024 Accepted: 22 February 2025
Published online: 11 March 2025

References

1. Rudolph JL, Jones RN, Levkoff SE, Rockett C, Inouye SK, Sellke FW, et al.
Derivation and validation of a preoperative prediction rule for delirium
after cardiac surgery. Circulation. 2009;119(2):229-36.

2. Inouye SK, Westendorp RG, Saczynski JS. Delirium in elderly people.
Lancet. 2014;383(9920):911-22.

3. Thomas RI, Cameron DJ, Fahs MC. A prospective study of delirium
and prolonged hospital stay: exploratory study. Arch Gen Psychiatry.
1988;45(10):937-40.

4. Fong TG, Jones RN, Shi P, Marcantonio ER, Yap L, Rudolph JL, et al.
Delirium accelerates cognitive decline in Alzheimer disease. Neurology.
2009;72(18):1570-5.

5. Robinson TN, Raeburn CD, Tran ZV, Angles EM, Brenner LA, Moss M. Post-
operative delirium in the elderly: risk factors and outcomes. Ann Surg.
2009;249(1):173-8.

6.  Siddigi N, Harrison JK, Clegg A, Teale EA, Young J, Taylor J, et al. Interven-
tions for preventing delirium in hospitalised non-ICU patients. Cochrane
Database Syst Rev. 2016;3(3):Cd005563.

7. Inouye SK, Bogardus ST Jr, Charpentier PA, Leo-Summers L, Acampora D,
Holford TR, et al. A multicomponent intervention to prevent delirium in
hospitalized older patients. N Engl J Med. 1999;340(9):669-76.

8. LiuB, Chen J, Zhang W, Huang Y, Zhao Y, Juneidi S, et al. The gastrodin
biosynthetic pathway in Pholidota chinensis Lindl. revealed by transcrip-
tome and metabolome profiling. Front Plant Sci. 2022;13:1024239.

9. SunT,WangJ, Li X, LiYJ, Feng D, Shi WL, et al. Gastrodin relieved complete
Freund's adjuvant-induced spontaneous pain by inhibiting inflammatory
response. Int Immunopharmacol. 2016;41:66-73.

10. SuiY,Bian L, AiQ, YaoY, Yu M, Gao H, et al. Gastrodin inhibits inflamma-
some through the STAT3 signal pathways in TNA2 astrocytes and reactive
astrocytes in experimentally Induced cerebral ischemia in rats. Neuromo-
lecular Med. 2019:21(3):275-86.

11. Wang X, Li S, Ma J,Wang C, Chen A, Xin Z, et al. Effect of gastrodin on
early brain injury and neurological outcome after subarachnoid hemor-
rhage in rats. Neurosci Bull. 2019;35(3):461-70.

12. Zhan HD, Zhou HY, Sui YP, Du XL, Wang WH, Dai L, et al. The rhizome of
Gastrodia elata Blume—an ethnopharmacological review. J Ethnophar-
macol. 2016;189:361-85.


https://doi.org/10.1186/s13054-025-05331-9
https://doi.org/10.1186/s13054-025-05331-9

Bai et al. Critical Care (2025) 29:108

20.

21.

22.

23.

Yang T, Velagapudi R, Terrando N. Neuroinflammation after surgery: from
mechanisms to therapeutic targets. Nat Immunol. 2020;21(11):1319-26.
Tang Heqing LL. Effects of gastrodin on postoperative cognitive dysfunc-
tion in patients undergoing cardiac value replacement with cardiopul-
monary bypass. Chongqging Med. 2012;41(19):1933-5.

Tang He-Qing WDM, Chun-Hua L. Neuroprotective effect of gastrodin in
patients undergoing replacement of mitral valve under cardiopulmonary
bypass. Chin J Geriatr Heart Brain Vessel Dis. 2009;11(5):346-7.

Qian Z, Xingquan Z, Association BS, Preparations WGoECoCAoG. Chinese
expert consensus on clinical application of Gastrodin preparations(2021).
Chin J Geriatr. 2021,40(4):407-15.

Susheela AT, Packiasabapathy S, Gasangwa DV, Patxot M, O'Neal J, Mar-
cantonio E, et al. The use of dexmedetomidine and intravenous acetami-
nophen for the prevention of postoperative delirium in cardiac surgery
patients over 60 years of age: a pilot study. F1000Res. 2017,6:1842.
Wilson JE, Mart MF, Cunningham C, Shehabi Y, Girard TD, MacLullich AMJ,
et al. Delirium. Nat Rev Dis Primers. 2020;6(1):90.

. Wang X, Chen L, XuY, Wang W, Wang Y, Zhang Z, et al. Gastrodin alleviates

perioperative neurocognitive dysfunction of aged mice by suppressing
neuroinflammation. Eur J Pharmacol. 2021;892: 173734.

Zhang Z, Ma P, XuY, Zhan M, Zhang Y, Yao S, et al. Preventive effect of gas-
trodin on cognitive decline after cardiac surgery with cardiopulmonary
bypass: a double-blind, randomized controlled study. J Huazhong Univ
SciTechnolog Med Sci. 2011;31(1):120-7.

Saczynski JS, Marcantonio ER, Quach L, Fong TG, Gross A, Inouye SK,

et al. Cognitive trajectories after postoperative delirium. N Engl J Med.
2012;367(1):30-9.

Goldberg TE, Chen C, Wang Y, Jung E, Swanson A, Ing C, et al. Associa-
tion of delirium with long-term cognitive decline: a meta-analysis. JAMA
Neurol. 2020;77(11):1373-81.

JiangV, Xie Y, Fang P, Shang Z, Chen L, Zhou J, et al. Cognitive training
for reduction of delirium in patients undergoing cardiac surgery: a rand-
omized clinical trial. JAMA Netw Open. 2024;7(4): e247361.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 8 of 8



	Efficacy and safety of gastrodin in preventing postoperative delirium following cardiac surgery: a randomized placebo controlled clinical trial
	Abstract 
	Background 
	Material and Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Patients
	Randomization and blinding
	Intervention
	Study outcomes
	Safety evaluation
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


