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Figure S1. Forest plot of the unadjusted hazard-ratios for overall survival after cancer surgery 
according to cancer type, applying a random effect model on time-to-event data. CI = confidence 
interval; HR = hazard-ratio; OS = overall survival; TE = ln(HR); seTE = standard error for ln(HR). 
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Figure S2. Forest plot of the unadjusted hazard-ratios for overall survival after cancer surgery 
according to dexamethasone dose (20 mg as cut-off), applying a random effect model on time-to-event 
data. CI = confidence interval; HR = hazard-ratio; OS = overall survival; TE = ln(HR); seTE = standard 
error for ln(HR). 

 
Figure S3. Forest plot of the adjusted hazard-ratios for overall survival after cancer surgery, applying 
a random effect model on time-to-event data (sensitivity analysis). CI = confidence interval; HR = 
hazard-ratio; OS = overall survival; TE = ln(HR); seTE = standard error for ln(HR). 
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Table S1. PubMed search string for systematic review about perioperative glucocorticoid treatment 
for cancer surgery and long-term outcomes, date of search: 27 March 2019. 

((((((((("Neoplasms"[Mesh]) OR "Surgical Oncology"[Mesh])) OR (((((((((((((((((neoplasm) OR neoplasms) OR 

tumor) OR tumors) OR malignant) OR malignancy) OR malignancies) OR cancer) OR cancers) OR carcinoma) 

OR carcinomas) OR sarcoma) OR sarcomas) OR germinoma) OR germinomas) OR "oncologic surgery") OR 

"oncologic surgeries")))) 

 

AND 

 

((((((((("General Surgery"[Mesh]) OR "Surgical Procedures, Operative"[Mesh])) OR (((((((((((((Surgery) OR 

Surgeries) OR "Surgical treatment") OR "Surgical treatments") OR "Surgical intervention") OR "Surgical 

interventions") OR "Surgical procedure") OR "Surgical procedures") OR Operation) OR Operations) OR 

"Operative treatment") OR "Operative treatments") OR "Operative procedure") OR "Operative 

procedures"))))))) 

 

AND 

 

((((((((((((((((((((((((((((((((((Betamethasone) OR Corticoids) OR Corticosteroid) OR Corticosterone) OR 

Cortisone) OR Dexamethasone) OR Fluprednisolone) OR Glucocorticoid) OR Glucocorticosteroid) OR 

Glucosteroid) OR Hydrocortisone) OR methylprednisolone) OR Prednisolone) OR Prednisone) OR 

Triamcinolone) OR Decadron) OR Cortef) OR Solucortef) OR Solu-cortef) OR Solu cortef) OR Cortef) OR 

Solumedrol) OR Solu-medrol) OR "Solu medrol") OR Medrol)) OR (((((((((((((("Triamcinolone"[Mesh]) OR 

"Steroids"[Mesh]) OR "Prednisone"[Mesh]) OR "Prednisolone"[Mesh]) OR "Methylprednisolone"[Mesh]) OR 

"Hydrocortisone"[Mesh]) OR "Glucocorticoids"[Pharmacological Action]) OR "Glucocorticoids"[Mesh]) OR 

"Fluprednisolone"[Mesh]) OR "Dexamethasone"[Mesh]) OR "Cortisone"[Mesh]) OR "Corticosterone"[Mesh]) 

OR "Betamethasone"[Mesh]) OR "Adrenal Cortex Hormones"[Mesh])))))))))) 
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Table S2. List of relevant foreign articles that could not be translated for eligibility evaluation for systematic 
review about perioperative glucocorticoid treatment for cancer surgery and long-term outcomes. 

Author (Publication Year) Study Title Language 
Fukai et al (2002) [1] Therapeutic options which potentially cure patients with thymoma Japanese 

Ohira et al (2015) [2] 
Perioperative steroid administration for colorectal cancer with 

synchronous unresectable hepatic metastases 
Japanese 

Yano et al (2005) [3] 
Prophylactic administration of steroid for interstitial pneumonia 

after pulmonary resection for lung cancer 
Japanese 

Takemura et al (1999) [4] 
Influence of corticosteroid preoperative administration for surgical 

stress of the oesophageal cancer patients during peri- and 
post-operative periods 

Japanese 
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Table S3. List of contact attempts for systematic review about perioperative glucocorticoid treatment for cancer surgery and long-term outcomes. 

Author Study Title (Year) Comment 

Abou Zeid et al (2002) [5] Dolasetron decreases postoperative nausea and vomiting after breast surgery  
Author contacted for potential long-term data but 

did not respond. 

Alkhamis et al (2014) [6] 
Postoperative immunosuppression markers and the occurrence of sepsis in 

patients with benign and malignant disease  
Author contacted for potential long-term data but 

did not respond. 

Bononi et al (2010) [7] 
Incidence and circumstances of cervical hematoma complicating 

thyroidectomy and its relationship to postoperative vomiting  
Author contacted for potential long-term data and 

responded but was unable to provide data.  

Chirila et al (2008) [8] 
Cortisone treatment in prevention of pharyngocutaneous fistula after total 

laryngectomy  
Author contacted for potential long-term data but 

did not respond. 

Clayburgh et al (2017) [9] 
A randomized controlled trial of corticosteroids for pain after transoral 

robotic surgery  
Author contacted for potential long-term data but 

did not respond. 

De Oliveira et al (2015) [10] 
Perioperative dexamethasone and the development of chronic 

postmastectomy pain a single-center observational cohort study  
Author contacted for potential long-term data but 

did not respond. 

De Oliveira et al (2013) [11] Is dexamethasone associated with recurrence of ovarian cancer?  
Included study. Author contacted for potential 

survival data but did not respond. 

Gomez-Hernandez et al (2010) [10] 
Preoperative dexamethasone reduces postoperative pain, nausea and 

vomiting following mastectomy for breast cancer 
Author contacted for potential long-term data but 

did not respond. 

Park et al (2012) [12] 
Efficacy of intraoperative, single-bolus corticosteroid administration to 

prevent postoperative acute respiratory failure after oesophageal cancer 
surgery 

Author contacted for potential long-term data, but 
email address could not be reached. 

DREAMS Trial (2017) [13] 
Dexamethasone versus standard treatment for postoperative nausea and 

vomiting in gastrointestinal surgery: randomised controlled trial 
(DREAMS trial) 

Author contacted for potential long-term data and 
responded but was unable to provide data. 

McSorley et al (2018) [14] 
The impact of preoperative dexamethasone on long-term survival following 

surgery for colorectal cancer 

Author contacted for full article, as only the 
abstract was published, but was unable to 
provide this. 

Takeuchi et al (2010) [15] 
Factors influencing the long-term survival in patients with esophageal cancer 

who underwent esophagectomy after chemoradiotherapy  
Author contacted for potential long-term data but 

did not respond. 

Zhai et al (2013) [16] 
Prospective randomized study of glucocorticoids in the impact of the liver 

function and the prognosis after hepatectomy of hepatocellular 
carcinoma  

Author contacted for full article, as only the 
abstract was published, but did not respond. 

Kirdak et al (2008) [17] 
Does single, low-dose preoperative dexamethasone improve outcomes after 

colorectal surgery based on an enhanced recovery protocol? Double-
blind, randomized clinical trial  

Author contacted for potential long-term data and 
responded but was unable to provide data. 
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Pulitanò et al (2007) [18] 
Prospective randomized study of the benefits of preoperative corticosteroid 

administration on hepatic ischemia-reperfusion injury and cytokine 
response in patients undergoing hepatic resection  

Author contacted for potential long-term data and 
responded but was unable to provide data. 

Yamashita et al (2001) [19] 
Effects of preoperative steroid administration on surgical stress in hepatic 

resection: prospective randomized trial  
Author contacted for potential long-term data but 

did not respond. 

Shimada et al (1996) [20] 
The effect of a perioperative steroid pulse on surgical stress in hepatic 

resection 
Author contacted for potential long-term data, but 

email address could not be reached. 

Shimada et al (2000) [21] 
Clinical benefits of steroid therapy on surgical stress in patients with 

esophageal cancer 
Author contacted for potential long-term data but 

did not respond. 

Laaninen et al (2016) [22] 
Perioperative hydrocortisone reduces major complications after 

pancreaticoduodenectomy: a randomized controlled trial  
Author contacted for potential long-term data and 

responded but was unable to provide data. 

Bolac et al (2013) [23] 
The impact of postoperative nausea and vomiting prophylaxis with 

dexamethasone on postoperative wound complications in patients 
undergoing laparotomy for endometrial cancer  

Author contacted for potential long-term data and 
responded but was unable to provide data. 

Yano et al (2005) [24] 
Is preoperative methylprednisolone beneficial for patients undergoing 

esophagectomy?  

Included study. Author contacted, as recurrence 
data was not shown in article, and was able 
to provide data. 

Shimada et al (2004) [25] 
Effect of steroid therapy on postoperative course and survival of patients 

with thoracic esophageal carcinoma  

Included study. Author contacted, as recurrence 
data was not shown in article, but did not 
respond. 

Okazumi et al (2004) [26] 
Development of less invasive surgical procedures for thoracic esophageal 

cancer 

Included study. Author contacted for additional 
analyses, but email address could not be 
reached. 

Gan et al (2015) [27] 
Perioperative immunomodulatory therapy does not decrease postoperative 

recurrence rate of rectal cancer 
Included study. Author contacted for recurrence 

and survival data, but did not respond? 

Takeda et al (2003) [28] 
Preoperative administration of methylprednisolone attenuates cytokine-

induced respiratory failure after esophageal resection  
Author contacted for potential long-term data but 

did not respond? 
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Table S4. Results of individual studies included in systematic review about perioperative glucocorticoid treatment for cancer surgery and long-term outcomes 
for (a) recurrence, (b) unadjusted overall survival, (c) adjusted overall survival (d) disease-free survival and (e) cancer-specific survival. 

a 

Non-randomised studies: 

Author (Publication Year) n 
Gluco 

(n) 

1-Year 
Recurrence (n) 

3-Year Recurrence 
(n) 

5-Year Recurrence 
(n) HR 

  
95% CI 

  
Data Source 

Gluco Control Gluco Control Gluco Control 
De Oliveira et al (2014) 

[11] 260 102 39 55 57 99 66 110 1.02 0.77–1.35 Kaplan-Meier curve  

Kim et al (2019) [29] 
262

8 236 4 55 17 152 26 204 1.348 0.91–1.99 
Pre-propensity competing risk 

univariate analysis and 
Kaplan-Meier curve  

Lazzara et al N+ (2018) [30] 90 26 3 9 8 15 - - 0.88 0.25–3.15 Kaplan-Meier curve 
Lazzara et al N- (2018) [30] 159 35 1 4 6 17 - - 2.76 0.94–8.12 Kaplan-Meier curve 

Merk et al (2016) [31] 309 107 15 29 29 49 31 58 0.99 0.62–1.59 
Univariate analysis and 

Kaplan-Meier curve 
Yano et al (2005) [24] 40 20 4 5 10 7 12 8 - - Raw data provided by author 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 

Randomised controlled trials: 

Author 
(Publication Year) n Gluco (n) 

1-Year Recurrence 
(n) 

3-Year Recurrence 
(n) 

5-Year 
Recurrence (n) HR 

 
95% CI 

 
Data Source 

 
Gluco Control Gluco Control Gluco Control 

Gan et al (2015) [27] 100 50 - - - - - - - - - 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 

b 

Non-randomised studies: 

Author (Publication Year) n 
Gluco 

(n) 

1-Year Survival 
(n) 

3-Year Survival 
(n) 5-Year Survival (n) HR 95% CI Data Source 

Gluco Control Gluco Control Gluco Control    
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Call et al (2015) [32] 144 69 14 27 46 62 55 68 0.60 0.40–0.90 
Kaplan-Meier curve and 

Univariate analysis 

Cata et al (2016) [33] 1549 439 15 72 70 247 114 354 1.284 1.01–1.63 
Kaplan-Meier curve and 

pre-propensity 
multivariate analysis 

Huang et al (2018) [34] 588 332 21 6 59 25 83 41 0.67 0.48–0.93 
Multivariate CPH 

analysis and Kaplan-
Meier curve 

Kim et al (2019) [29] 2628 236 1 20 10 70 13 131 1.051 0.65–1.70 
Multivariate analysis and 

Kaplan-Meier curve 
Lazzara et al N+ (2018) [30] 90 26 2 6 3 12 - - 2.23 0.14–34.63 Kaplan-Meier curve 
Lazzara et al N- (2018) [30] 159 35 1 10 1 14 - - 1.79 0.15–20.92 Kaplan-Meier curve 

Merk et al (2016) [31] 309 107 6 16 23 40 34 59 1.33 0.90–1.96 Kaplan-Meier curve 

Okazumi et al (2004) [26] 37 19 2 5 4 9 6 9 0.38 0.04–3.32 Kaplan-Meier curve and 
survival rate calculation 

Sandini et al (2018) [35] 497 81 15 126 37 274 56 318 0.91 0.70–0.18 
Pre-propensity cox 

regression analysis and 
Kaplan-Meier curve 

Shimada et al (2004) [25] 141 78 6 9 19 26 27 29 0.71 0.37–1.36 
Adjusted CPH model 

and Kaplan-Meier curve 

Yu et al (2015) [36] 515 75 3 10 19 76 38 120 1.77 1.05–3.01 
Univariate analysis and 

Kaplan-Meier curve 
Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 

Randomised controlled trials: 

Author (Publication Year) n 
Gluco 

(n) 

1-Year Survival 
(n) 

3-Year Survival 
(n) 

5-Year Survival 
(n) 

HR 95% CI Data Source 

Gluco Control Gluco Control Gluco Control    

Gan et al (2015) [27] 100 50 - - - - - - - - - 

Sato et al (2002) [37] 66 33 4 4 13 12 - - 1.02 0.22–4.77 Kaplan-Meier curve 

Singh et al (2014) [38] 43 20 1 0 2 4 7 4 1.99 0.61–6.46 Kaplan-Meier curve 
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Yano et al (2005) [24] 40 20 6 5 10 8 14 9 1.27 0.31–5.13 Univariate analysis and Kaplan-Meier 
curve 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 

c 

Non-randomised studies: 

Author (Publication Year) n 
Gluco 

(n) 
1-Year Survival 

(n) 
3-Year Survival 

(n) 
5-Year Survival 

(n) 
HR 95% CI Data Source 

   Gluco Control Gluco Control Gluco Control    

Call et al (2015) [39] 144 69 14 27 46 62 55 68 0.56 0.36–0.87 

Kaplan-Meier 
curve and 

Multivariate 
model 2 

Cata et al (2016) [33] 1549 439 15 72 70 247 114 354 1.286 1.01–1.63 

Kaplan-Meier 
curve and pre-

propensity 
multivariate 

analysis 

Huang et al (2018) [34] 588 332 21 6 59 25 83 41 0.70 0.54–0.90 

Multivariate CPH 
analysis and 

Kaplan-Meier 
curve 

Kim et al (2019) [29] 2628 236 1 20 10 70 13 131 1.256 0.77–2.047 

Multivariate 
analysis and 

Kaplan-Meier 
curve 

Lazzara et al N+ (2018) [30] 90 26 2 6 3 12 - - 2.23 0.14–34.63 Kaplan-Meier 
curve 

Lazzara et al N- (2018) [30] 159 35 1 10 1 14 - - 1.79 0.15–20.92 
Kaplan-Meier 

curve 
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Merk et al (2016) [31] 309 107 6 16 23 40 34 59 1.33 0.90–1.96 Kaplan-Meier 
curve 

Okazumi et al (2004) [26] 37 19 2 5 4 9 6 9 0.38 0.04–3.32 

Kaplan-Meier 
curve and 

survival rate 
calculation 

Sandini et al (2018) [35] 497 81 15 126 37 274 56 318 0.67 0.47–0.97 

Pre-propensity 
cox regression 
analysis and 

Kaplan-Meier 
curve 

Shimada et al (2004) [25] 141 78 6 9 19 26 27 29 1.30 0.74–2.28 

Adjusted CPH 
model and 

Kaplan-Meier 
curve 

Yu et al (2015) [36] 515 75 3 10 19 76 38 120 1.77 1.05–3.01 

Univariate 
analysis and 

Kaplan-Meier 
curve 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 
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Randomised controlled trials 

Author (Publication Year) n 
Gluco 

(n) 1-Year Survival (n) 3-Year Survival (n) 
5-Year Survival 

(n) HR 95% CI Data Source 

   Gluco Control Gluco Control Gluco Control    

Gan et al (2015) [27] 100 50 - - - - - - - - - 

Sato et al (2002) [37] 66 33 4 4 13 12 - - 1.02 0.22–4.77 Kaplan-Meier curve 

Singh et al (2014) [38] 43 20 1 0 2 4 7 4 1.99 0.61–6.46 Kaplan-Meier curve 

Yano et al (2005) [24] 40 20 6 5 10 8 14 9 1.27 0.31–5.13 Univariate analysis and 
Kaplan-Meier curve 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 

d 

Retrospective cohort studies 

Author (Publication Year) n 
Gluco 

(n) 

1-Year Disease-
Free Survival (n) 

3-Year Disease-
Free Survival (n) 

5-Year Disease-
Free Survival (n) HR 

 
95% CI 

 Data Source 
Gluco Control Gluco Control Gluco Control 

Cata et al (2016) [33] 1549 439 56 196 129 393 168 506 1.185 0.98–1.44 
Nonmatched univariate analysis and 

Kaplan-Meier curve 
Huang et al (2018) [34] 588 332 - - - - - - 0.70 0.55–0.89 Multivariate CPH model 
Merk et al (2016) [31] 309 107 17 38 40 63 46 81 1.32 0.94–1.85 Kaplan-Meier curve 

Yu et al (2015) [36] 515 75 3 12 29 124 53 202 1.59 1.05–2.39 
Univariate analysis and Kaplan-Meier 

curve 
Zhu et al (2017) [39] 303 94 - - - - - - 0.712 0.55–0.97 Multivariate CPH model 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 
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Randomised controlled trials 

Author (Publication Year) n 
Gluco 

(n) 

1-Year Disease-
Free Survival 

(n) 

3-Year Disease-
Free Survival 

(n) 

5-Year Disease-
Free Survival 

(n) 
HR 

 
95% CI 

 Data Source 

Gluco Control Gluco Control Gluco Control 
Singh et al (2014) [38] 43 20 2 0 5 5 8 5 1.65 0.58–4.71 Kaplan-Meier curve and numbers at risk table 
Yano et al (2005) [24] 40 20 5 5 11 8 13 9 - - Data provided by author 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval 

e 

Retrospective cohort studies 

Author (Publication Year) n 
Gluco 

(n) 

1-Year Cancer-
Specific Survival (n) 

3-Year Cancer-Specific 
Survival (n) 

5-Year Cancer-
Specific Survival (n) HR 

 
95% CI 

 
Data Source 

Gluco Control Gluco Control Gluco Control 

Shimada et al (2004) [25] 
 

 
141 78 4 4 18 14 19 19 1.10 0.54–2.27 Kaplan-Meier 

curve 

Abbreviations: n = number of participants; Gluco = glucocorticoid group; Control = control group; HR = hazard ratio; CI = confidence interval. 
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