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complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 
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VERSION 1 - REVIEW 

REVIEWER Nygren, Jonas 
Karolinska Institutet  
Ersta Hospital, Dept Surgery, Stockholm, Sweden 

REVIEW RETURNED 03-May-2015 

 

GENERAL COMMENTS This is a well written paper studying the relation between 
preoperative use of glucocorticoids and postop anastomotic leakage 
in a large national cohort of patients undergoing surgery for 
colorectal cancer.  
 
I have one major concern regarding a common cause for 
preoperative steroid use in this group of patients, being neoadjuvant 
radio- and/or chemo-therapy. I think this may be a confounder, 
specially in the group of patients undergoing rectal surgery. This 
information need to be added to the paper. 

 

REVIEWER Slieker, Juliette 
Department of visceral surgery  
Centre Hospitalier Universitaire Vaudois  
Lausanne, Switzerland 

REVIEW RETURNED 03-May-2015 

 

GENERAL COMMENTS The authors performed a retrospective analysis based on several 
nation-wide databases. The aim of the study was to examine 
whether preadmission glucocorticoid use increases the risk of 
anastomotic leakage after colon and rectal cancer resections. Data 
on preadmission glucocorticoid use was retrospectively obtained 
through a database on drugs dispensed at Dansish pharmacies. 
Current use was defined as ‘prescription filled within 90 days before 
the surgery date’, recent use was ‘most recent prescription filled 
within 91-365 days before the surgery date’, and former use was 
‘most recent prescription filled more than 365 days before the 
surgery date’.  
No increased risk for anastomotic leakage was found in colon 
resection and glucocorticoid use. A small significant increase in 
anastomotic leakage in rectum resection and glucocorticoid use.  
 
A few remarks can be made.  
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Retrospective analysis on drugs, obtained through pharmacy 
dispenses 30days before surgery, seems too unprecise for 
conclusions on anastomotic leakage.  
Also, often glucocorticoids are adapted peri-operatively, however the 
authors have no precise information.  
 
Prescriptions between 30 and 365 days, or > 365days before 
surgery should probably not be included in the analysis since it is 
unclear what the influence on the anastomosis could have been.  
Intestinal-acting glucocorticoids- group was not categorized 
according to the timing of use. Was every prescription within 365 
days of surgery then included??  
 
Data on protective ileostomies should be added.  
Data on peri-operative in-hospital prescription of glucocorticosteroids 
should be added.  
 
Please add p-values to table 1.  
 
Please change the percentages in table 2a so that it is clear how 
many leakages there were per group (current oral use = 26/345 = 
7.54%, instead of 2.2%. No use = 897/14041 = 6.39% instead of 
75.8%. Etcetera. Makes the table easier to interpret.  
 
The flowchart shows 3.7% (905/24379) missing data, compared to 
99-100% complete data described in the text.  
 
A paragraph should be added on the possible influence the different 
glucocorticoids have on anastomosis: oral vs inhaled vs gastro-
intestinal acting. Is it the same for all? (and; enema and capsule the 
same systemic absorption?)  
 
The reason for performing a sub-analysis on anastomotic leakage 
‘needing reoperation’ vs ‘non-surgical management’ is not clear. It 
does not seem relevant: leakage is leakage!   

 

REVIEWER Fujita, Fumihiko 
Department of Digestive Surgery  
Nagasaki University Graduate School of Biomedical Sciences  
Japan 

REVIEW RETURNED 11-May-2015 

 

GENERAL COMMENTS The authors should define "rectal cancer" exactly. Lower rectal 
cancer may be more leaky.  
The authors should mention about the dose of usage of 
glucocorticoid in the discussion. The dose should influence the risk 
factor for anastomotic leakage. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer 1: Jonas Nygren  

This is a well written paper studying the relation between preoperative use of glucocorticoids and 

postop anastomotic leakage in a large national cohort of patients undergoing surgery for colorectal 

cancer.  

 

1.1. I have one major concern regarding a common cause for preoperative steroid use in this group of 

patients, being neo-adjuvant radio- and/or chemotherapy. I think this may be a confounder, especially 

in the group of patients undergoing rectal surgery. This information need to be added to the paper.  

 

Response to Reviewer’s comment 1.1  

We acknowledge that cancer treatment with certain high-emetogen radio-chemotherapy regimens 

could be associated with glucocorticoid use. Unfortunately, data on neo-adjuvant radiochemotherapy 

treatment are not collected in the Danish Colorectal Cancer Database before 2009 and thereby not 

included in our analyses. However, according to the Danish national guidelines for the treatment of 

rectal cancer, neo-adjuvant long-course radiotherapy and concomitant chemotherapy including 5-

flourouracil is standard treatment for some late stage rectal tumors.1 This neo-adjuvant regimen is 

low-emetogen and does not commonly imply the requirement of anti-emetics such as glucocorticoids. 

Therefore, we find it unlikely that preoperative radiochemotherapy completely explains our findings for 

rectal cancer. Preoperative chemotherapy for colon cancer is rarely indicated but may involve 

glucocorticoid use. However, lack of adjustment for this potential unmeasured confounding factor 

would not explain our null results for colon cancer. Nonetheless, we have added the lack of data on 

chemoradiotherapy as a study limitation in the Discussion section, page 19, first paragraph.  

 

Reviewer 2: Juliette Slieker  

The authors performed a retrospective analysis based on several nationwide databases. The aim of 

the study was to examine whether preadmission glucocorticoid use increases the risk of anastomotic 

leakage after colon and rectal cancer resections. Data on preadmission glucocorticoid use were 

retrospectively obtained from a Danish national pharmacy. Current use was defined as ‘prescription 

filled within 90 days before the surgery date’, recent use was ‘most recent prescription filled within 91-

365 days before the surgery date’, and former use was ‘most recent prescription filled more than 365 

days before the surgery date’.  

No increased risk for anastomotic leakage was found in colon resection and glucocorticoid use. A 

small significant increase in anastomotic leakage in rectum resection and glucocorticoid use was 

observed.  

 

A few remarks can be made.  

 

2.1. Retrospective analyses on drugs, obtained from pharmacy dispenses 30 days before surgery, 

seem too imprecise for conclusions on anastomotic leakage. Also, often glucocorticoids are 

administered peri-operatively, however, the authors have no precise information on that.  

 

Response to Reviewers comment 2.1.  

We used The Danish National Registry of Medicinal Products2 to identify all prescriptions of oral, 

inhaled, and intestinal-acting glucocorticoids redeemed before the CRC surgery date. These data 

were recorded prospectively without any relation to the present study and as such have the strength 

of preventing several types of biases. However, we fully acknowledge that information on in-hospital 

use of glucocorticoids would have strengthened the paper further, but as stated in the discussion of 

study limitation (page 18, first paragraph) we did not have access to such data. Accordingly, our 

conclusion relates to pre-operative use of glucocorticoids.  

 

2.2. Prescriptions between 30 and 365 days, or > 365days before surgery should probably not be 
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included in the analysis since it is unclear what the influence on the anastomosis could have been.  

 

Response to Reviewers comment 2.2.  

Wound healing constitutes a series of events including, hemostasis, inflammation, proliferation, and 

remodeling.3,4 Although not fully understood, glucocorticoids interfere with several pro-inflammatory 

cytokines and growth factors that are key mediators of this sequence of actions5,6 and may thereby 

delay or even disrupt healing process. Plausibly, and as indicated by the reviewer, the effects of 

glucocorticoids on wound healing will probably diminish with time since administration. However, by 

including different time spans from glucocorticoid use to surgery, we both examine potential long-term 

effects of glucocorticoids after discontinuation of therapy, and also allow the reader to evaluate 

whether the results correspond to the plausible underlying biology. We see this approach as a 

strength and thus prefer to keep the analysis of patients with discontinued used in our study.  

 

2.3. Intestinal-acting glucocorticoids- group was not categorized according to the timing of use. Was 

every prescription within 365 days of surgery then included??  

 

Response to Reviewers comment 2.3.  

Intestinal-acting glucocorticoid use was not divided into subcategories according to the timing of use 

due to the paucity of individuals in the group (N=54). Thus, in this category, we included prescriptions 

recorded at any time before the surgery date. We have described this limitation of our study in the 

Discussion section, page 18, first paragraph.  

 

2.4. Data on protective ileostomies should be added.  

 

Response to Reviewers comment 2.4.  

Unfortunately, we had no data on protective ileostomies. We acknowledge that glucocorticoid users 

might have been more likely than non-users to have a protective ileostomas together with their 

primary anastomosis. Although ileostomas do not decrease the risk of anastomotic leakage,7 they 

may reduce their clinical symptoms. This situation would lead to underreporting of anastomotic 

leakage among glucocorticoid users, thus biasing the estimates towards the null. We discuss this 

potential bias on page 18, second paragraph.  

 

2.5. Data on peri-operative in-hospital prescription of glucocorticosteroids should be added.  

 

Response to Reviewers comment 2.5.  

As mentioned in our response to Reviewer comment 2.1, we had no data on in-hospital glucocorticoid 

use. Also, as mentioned above, our conclusion relates to pre-operative use of glucocorticoids.  

 

 

2.6. Please add p-values to table 1.  

 

Response to Reviewers comment 2.6.  

Table 1 describes the distribution of covariates (i.e. characteristics) within the study cohort by use of 

pre-operative glucocorticoids. We included these covariates in the subsequent statistical analysis 

based on their clinical/biological relevance as potential confounding factors and not based on 

differences (i.e. p-values) between patients with and without pre-operative glucocorticoid use. In 

addition, our aim was not to compare these covariates between users and non-users of 

glucocorticoids. Thus, we prefer not to include p-values in Table 1. Moreover, BMJ Open recommend 

adherence to the STROBE guidelines.8 According to these guidelines, estimates and their precision 

(e.g., 95% confidence intervals (CIs)) are recommended for reporting rather than p-values. If the 

Editor insists, however, we are willing to provide p-values for Table 1.  
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2.7. Please change the percentages in table 2a so that it is clear how many leakages there were per 

group (current oral use = 26/345 = 7.54%, instead of 2.2%. No use = 897/14041 = 6.39% instead of 

75.8% etc. Hereby the table would be easier to interpret.  

 

Response to Reviewers comment 2.7.  

The proportions requested by the reviewer are presented in the column “Leakage risk”. We have 

therefore not made any changes to Table 2a.  

 

2. 8. The flowchart shows 3.7% (905/24379) missing data, compared to 99-100% complete data 

described in the text.  

 

Response to Reviewers comment 2.8.  

During 2001-2010, completeness of cancer registration (i.e. the proportion of those registered in the 

database out of those registered in the Danish National Registry of Patients) in the Danish Colorectal 

Cancer Database was 98-100%. Figure 1 provides a flow chart referring to exclusions of eligible study 

participants, i.e., colorectal cancer patients recorded in the Danish Colorectal Cancer Database who 

had a primary anastomosis. Eligible study participants were excluded if data on the surgical 

procedure were missing or incompatible with a primary anastomosis or the cancer location (colon 

versus rectum). Also, study participants were excluded if data on anastomotic leakage were missing. 

We have changed the text in the manuscript in the Methods section, page 6, second paragraph to 

ease the understanding of completeness in the Danish Colorectal Cancer Database.  

 

2.9. A paragraph should be added on the possible influence the different glucocorticoids have on 

anastomosis: oral vs inhaled vs gastro-intestinal acting. Is it the same for all? (and; enema and 

capsule the same systemic absorption?)  

 

Response to Reviewers comment 2.9.  

If a causal association between glucocorticoids and anastomotic leakage exists, it seems likely that 

the effects of glucocorticoids may differ by route of administration. In our study, we observed an 

apparent association between current use of inhaled glucocorticoids and leakage in rectal cancer 

patients, whereas no association was found for current use of oral glucocorticoids. Given their limited 

bioavailability, we would not expect a stronger association for inhaled glucocorticoids than for oral 

glucocorticoids. Although we controlled for smoking and associated diseases/medications for chronic 

obstructive pulmonary disease as proxies, residual confounding in the analysis may explain our 

findings. We discuss this on page 19, first paragraph; no further changes have been added.  

 

2.10. The reason for performing a sub-analysis on anastomotic leakage ‘needing reoperation’ vs ‘non-

surgical management’ is not clear. It does not seem relevant: leakage is leakage!  

 

Response to Reviewers comment 2.10.  

Because there are no clear standards for the registration of anastomotic leakage, completeness and 

validity in the database may not be perfect. In a sensitivity analysis, we restricted to those that 

required reoperation to increase the validity of the outcome. We have added an explanatory sentence 

in the Statistical analysis section page 10, second paragraph.  

 

Reviewer 3: Fumihiko Fujita  

3.1. The authors should define "rectal cancer" exactly. Lower rectal cancer may be more leaky.  

 

Response to Reviewers comment 3.1.  

According to the Danish Colorectal Cancer Database, rectal cancer is defined as cancer located 15 

cm or less from the anus.9 We have added a sentence in the Methods section, page 6, second 

paragraph.  
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3.2. The authors should mention about the dose of usage of glucocorticoid in the discussion. The 

dose should influence the risk factor for anastomotic leakage.  

 

Response to Reviewers comment 3.2  

We agree that analyses on doses of glucocorticoids would provide valuable information on the 

association between glucocorticoid use and anastomotic leakage. Unfortunately, we were unable to 

further subcategorize glucocorticoid use due to the limited number of study participants. We have 

added this limitation to the discussion section, page 18, first paragraph.  
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VERSION 2 - REVIEW 

REVIEWER Slieker, Juliette 
Visceral Surgery, CHUV university hospital, Lausanne, Switzerland 

REVIEW RETURNED 02-Jul-2015 

 

GENERAL COMMENTS First, an answer on the previously formulated questions is 
completely missing.  
 
Second, I repeat the same potential important biases, which I find 
major:  
- Prescriptions between 30 and 365 days, or > 365days before 
surgery should probably not be included in the analysis since it is 
unclear what the influence on the anastomosis could have been.  
- Data on peri-operative in-hospital prescription of 
glucocorticosteroids should be added.  
- Please add p-values to table 1.  
- The flowchart shows 3.7% (905/24379) missing data, compared to 
99-100% complete data described in the text.   
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VERSION 2 – AUTHOR RESPONSE 

1. Prescriptions between 30 and 365 days, or > 365days before surgery should probably not be 

included in the analysis since it is unclear what the influence on the anastomosis could have been.  

 

Response to reviewers comment 1.  

We acknowledge that the effects of glucocorticoids on anastomotic healing will probably weaken with 

time since administration. However, by including prescriptions filled between 30 and 365 days, or 

more than 365 days before surgery, we examine potential long-term effects of glucocorticoids after 

discontinuation of therapy. Furthermore, by including analyses of patients with discontinued 

glucocorticoid use, we have the opportunity to evaluate whether the results correspond to the 

underlying biology. Thus, we would expect any effects of glucocorticoids on anastomotic healing to 

diminish with time since administration. We see this approach as a clear advantage and prefer not to 

restrict our analyses to prescriptions filled within 30 days of surgery, since such restriction will cause 

the loss of important information.  

 

2. Data on peri-operative in-hospital prescription of glucocorticosteroids should be added.  

 

Response to Reviewers comment 2  

We fully acknowledge that information on in-hospital use of glucocorticoids would have strengthened 

the paper, but as previously stated in the response to the Reviewers, we did not have access to such 

data. We have mentioned this limitation in the discussion section of the paper (page 18, second 

paragraph). Accordingly, our conclusion relates to pre-operative use of glucocorticoids only.  

 

3. Please add p-values to Table 1.  

Response to Reviewers comment 3.  

As requested by the reviewer, we have added p-values to Table 1. For ease of reading, we have 

separated Table 1 into Table 1.a (colon cancer) and Table 1.b (rectum cancer). We have added a 

comment in the Statistical analysis section, page 9, second paragraph, line 3 regarding the method 

used to calculate p-values.  

 

4. The flowchart shows 3.7% (905/24379) missing data, compared to 99-100% complete data 

described in the text.  

Response to Reviewers comment 4.  

Completeness of cancer registration (i.e. registration of patients diagnosed with colorectal cancer) in 

the Danish Colorectal Cancer Database was 98-100% during the study period. Completeness of 

registration of other variables such as surgical procedures or postoperative complications may be less 

than 98-100%. In our study, we only included colorectal cancer patients recorded in the Danish 

Colorectal Cancer Database who had a primary anastomosis. Thus, patients with missing data on i) 

whether a primary anastomosis was performed or ii) whether an anastomotic leakage occurred 

postoperatively were excluded. Missing data in our study population accounted for 3.7%. We have 

changed the text in the manuscript in the Methods section, page 6, second paragraph to enhance 

readers’ understanding of completeness in the Danish Colorectal Cancer Database. 
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