Preoperative steroid use and risk of postoperative complications in patients with Inflammatory Bowel Disease undergoing abdominal surgery.
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Abstract

Context: Corticosteroids are the mainstay of medical therapies to induce remission in acute episodes of IBD. However evidence suggests that this may increase the risk of postoperative complications among patients with IBD who go on to have abdominal surgery.

Objective: To estimate the risk of postoperative complications following abdominal surgery in patients with inflammatory bowel disease (IBD) on steroids at the time of abdominal surgery.

Design: Meta-analysis of observational studies. 

Methods: We searched medical electronic databases for full journal articles published after 1965 reporting on postoperative complications in patients with IBD undergoing abdominal surgery provided they compared patients treated with steroids with those not on steroids. We hand searched the reference lists of all retrieved articles. Two independent reviewers extracted data from studies meeting the inclusion criteria and any discrepancies were resolved by discussion. We carried out fixed effects meta-analysis, funnel plot and sensitivity analyses. 

Results: 7 observational studies, involving 1532 patients met the inclusion criteria for risk of total complications and 5 observational studies involving 1714 patients met the inclusion criteria for risk of infectious complications.  Pooled analysis showed an increased risk of all postoperative complications (OR 1.41, 95% confidence interval 1.07-1.87), as well as an increased risk of postoperative infectious complications (OR 1.68, 95% confidence interval 1.24-2.28) among patients on steroids. Patients who received higher doses of perioperative oral steroids (> 40 mg had a higher risk of total complications (OR 2.04 (95% CI 1.28-3.26)). 
Conclusions:  There is an increased risk of total as well as infectious complications following the use of steroids in patients with IBD. 

Introduction

Corticosteroid drugs (CS) are the mainstay of medical therapies for patients with IBD (1). Despite their widespread use however; many patients eventually require surgical intervention. About 70% of patients with Crohn’s disease (CD) and 32% of patients with ulcerative colitis (UC) will ultimately require at least one surgical intervention.(2-4) Within the first year of the first course of  treatment with CS, almost a third of patients with IBD will require surgery.(5) 
Patients with IBD undergoing surgery frequently have co-morbidities that increase their risk of septic postoperative complications. These include  preoperative sepsis, local and systemic infection(6-8), impaired nutritional status(9) and intestinal obstruction.(10) Abdominal surgery in patients with IBD results in more serious postoperative complications than inpatients with non inflammatory conditions.(11-13) Several retrospective series have reported a postoperative complication rate for patients with CD undergoing surgery to be between 6% and 45%(14,15) and mortality between 0.5% and 5.5%.(16,17) Even among patients with UC undergoing ileal pouch-anal anastamoses (IPAA), rate of postoperative complications is  estimated to be 19-58%, but decreases with the experience of the surgeon.(18-20) The most common early postoperative complications include abdominal wound infection, anastamotic leakage, pelvic sepsis and small bowel obstruction. Late complications include anastamotic leak with pelvic sepsis or fistula, anastamotic stricture and following IPAA, pouchitis and pouch dysfunction.(21) Postoperative infections increase patients’ morbidity and mortality, length of stay in hospital and are costly.(22) 

The safety of CS in the perioperative setting is a cause for concern, since CS not only impair wound healing(23,24) but also double the risk of infectious complications when compared to those not on CS(25).  In a meta-analysis of 71 controlled clinical trials Stuck et.al.(26) showed that the risk of postoperative infection in general medical patients not necessarily with IBD, is not increased with a dose of < 10 mg/day. For doses > 10 mg/day, the overall rate of lethal and non lethal infectious complications was 12.7% in CS treated patients and 8% in controls (p <0.001).(26) 

Experimental data has shown that high doses are required to interrupt healing of anastamoses.(27)(24)
. This concern has led some clinicians to advocate stopping or reducing the dose of CS prior to surgery and even delaying surgery for this reason, in the belief that use of these drugs increases the risk of infectious complications in the postoperative period. There is little conclusive evidence to support this practice because published studies have been limited by small sample sizes and reported conflicting results.(12,17,28-36) In addition there are no randomized controlled trials reported so far. 
The aim of this study was to perform a meta-analysis of observational studies and provide risk estimates for preoperative CS use in IBD patients undergoing surgery. Our research question was “Does preoperative CS use increase the risk of postoperative complications in patients with IBD undergoing abdominal surgery?”
Methods

Search strategy

We searched the electronic databases Pubmed (1965-October 2006), Embase (1974-October 2006) and Ovid (1965-October 2006), Cumulative index to nursing and allied health (CINAHL, 1982-October 2006), Zetoc (1993-October 2006), Ingenta (1991-October 2006).  The search terms were (surgical risk or surgical complications or postoperative infections) and (Crohn’s disease or ulcerative colitis or inflammatory bowel disease). Alternative searches using keywords steroids and surgical risk and either Crohn’s disease or ulcerative colitis or inflammatory bowel disease were also performed.  We hand searched the reference lists of all articles selected from the electronic database search and corresponded with authors. 
Study selection 

Studies were included if they met the inclusion criteria: they should have evaluated patients on and off CS prior to abdominal surgery and reported on postoperative total or infectious complications and have been published after 1965 as full articles. (Appendix 1).  
Data from included studies were independently abstracted by two investigators (VS and RP) and information collected on outcomes and characteristics of the studies.  Agreement between the investigators was greater than 95% and differences between the datasets were resolved by discussion. All studies included had sufficient information to allow the calculation of unadjusted odds ratios estimates (and 95% CI’s). We subsequently pooled these unadjusted estimates. Because of the inconsistency in reporting adjusted risk estimates, we estimated the degree of confounding produced by uncontrolled variables in studies that did not report adjusted risk estimates by using a factorization of the relative risk by external adjustment.(37) 
Meta-analysis

We calculated pooled odds ratio and 95% confidence intervals for postoperative complication risks in patients with IBD (either infectious or total complications) on CS using the Mantel-Haenszel  method assuming a fixed effects model.(38) A meta-analysis was also performed using a random effects model(39) to see if it would dramatically change the outcome. We decided to use the random effects model as well because of the belief that there could be variations between the studies on the criteria of patient selection for each surgery and surgical technique used would vary between the studies. These patients would therefore have their own individual risk profiles which would vary between the studies.
Heterogeneity and sensitivity analysis
We used the Cochran’s Q to test heterogeneity among pooled estimates.(40) Statistical heterogeneity was  also measured by the I2 statistic that quantifies the proportion of inconsistency in individual studies that cannot be explained by chance.(41) Values of I2 equal to 25%, 50%, and 75% represent low, moderate, and high heterogeneity, respectively. Finally in order to exclude an excessive influence of any one study we evaluated whether exclusion of each study substantially affected the magnitude or statistical significance of the summary odds ratio.  To test for publication bias we used a test for asymmetry of the funnel plot proposed by Egger et.al.(42,43) This test detects funnel plot asymmetry by determining whether the intercept deviates significantly from zero in a regression of the normalized effect estimate (estimate divided by the standard error) again precision (reciprocal of the standard error of the estimate) weighted by the reciprocal of the variance of the estimate. 
The quality of the study reports were assessed using the Newcastle-Ottawa scale (NOS).(44) The NOS is an ongoing collaboration between the Universities of Newcastle, Australia, and Ottawa, Canada. It was developed to assess the quality of nonrandomized studies with its design, content, and ease-of-use directed to the task of incorporating the quality assessments in the interpretation of meta-analytic results.

Results

Characteristics of selected studies

Our searches retrieved 5980 potentially relevant articles. Figure 1 provides a flowchart, of the fate of the articles.(45)  Table 1 lists all the included studies. Most of the studies provided only unadjusted outcomes. Only 4 studies that provided adjusted measures. Post et. al.(17) did a multivariate analysis utilizing age, sex, symptom duration, serum albumin, pre-operative septic complications, presence of fistula, disease extent, presence of stoma, number of anastamoses made and their location and presence of inflammation at histological margin of resection and showed that the p value for use of steroids and risk of postoperative complications was 0.03.Yamamoto et.al.(35) showed that infectious complications were significantly associated with preoperative steroids use (p=0.03) after adjusting for age, disease duration, number of operations, serum albumin, abscess or fistula at the time of surgery, disease location, type of surgery, presence of stoma, method of anastamoses. Page et.al(33) showed no association between use of steroid’s and postoperative complications (p=0.41) after adjusting for presence of co-morbidities, indication for surgery, prior surgery, use of azathioprine and 5-aminosalicylates.Mahadevan et al.(32) adjusted for age, extent of disease, serum albumin, and body mass index and disease severity and showed that steroid doses greater than 40 mg were associated with a higher risk of postoperative complications (p< 0.01). Aberra et. al.(28) adjusted for age, duration of surgery, refractory disease, presence of CD, and use azathioprine or 6 mercaptopurine and showed that CS use was associated with a higher risk of postoperative infectious complications (odds ratio 3.69, 95% confidence interval 1.24-10.97).  
Corticosteroid use and risk of postoperative complications

Figure 2 shows the pooled odds ratio of risk of total postoperative complications among patients with IBD on CS undergoing abdominal surgery.  The pooled odds ratio for total complications including all 7 studies was 1.41 (95% CI 1.07-1.87). Figure 3 shows the pooled odds ratio of the risk of infectious postoperative complications among patients with IBD on CS undergoing abdominal surgery. 
The pooled odds ratio for infectious complications including all 5 studies was 1.68 (95% CI 1.24-2.28). The use of the random effects model did not affect the outcome, the pooled odds ratio being 1.40 (95% CI 1.05-1.86) for total complications and 1.67 (95% CI 1.13-2.44) for infectious complications. On the basis of the findings from the study by Aberra et.al who provided both adjusted and unadjusted odds ratios, we estimated the effect of confounding variables to reduce the unadjusted odds ratio by a factor of 0.9 using Greenland’s method.(37) Based on these estimates the adjusted pooled odds ratio was 1.79 (95% CI 1.32-2.43) for infectious complications using either a fixed effects or random effects model. None of the studies, reporting on total complications, provided data on unadjusted as well as adjusted odds ratios and hence pooled adjusted analysis was not possible for total complications. 

Heterogeneity and sensitivity analysis
Total Complications

We found no significant heterogeneity between the studies (Cochran’s Q = 1.86 and p=0.93). The I2 value for heterogeneity was 0% (95% CI 0%-58.5%).  Excluding each study in turn did not result in loss of statistical significance of the pooled odds ratio.  Publication bias was excluded by the funnel plot (Figure 4) and regression asymmetry(38) (p= 0.9, intercept = 0.09 and 95% CI: -2.46 to 2.65). Using only high quality studies (7* or above on the Newcastle-Ottawa scale)(44) we found the pooled odds ratio  was 1.46 (95% CI 1.05-2.03).
Infectious Complications
We found no significant heterogeneity between the studies (Cochran’s Q = 5.45 and p=0.24). The I2 value for heterogeneity was 26.6% (95% CI 0%-72.8%). Excluding each study in turn did not result in loss of statistical significance of the pooled odds ratio.  Publication bias was excluded by the funnel plot (Figure 4) and regression asymmetry(38) (p=0.51, intercept = 1.17 and 95% CI: -3.86 – 6.21).  Using only high quality studies (7 * and above on the Newcastle-Ottawa scale)(44) we found that the pooled odds ratio was 1.74 (95% CI 1.11-2.71)
Effect of dose of steroids

We studied the effect of steroid dose on total complications based on 3 studies which provided data which could be extracted. Table2 shows the details of these studies. Patients were grouped into those who received less than 20 milligrams of steroids per day and those who received more than 20 milligrams of steroids per day. Some studies also provided data on patients on more than 40 mg steroids per day.  3 studies provided data on total postoperative complications on patients receiving more than and less than 20 mg Cs per day. We used only the random effects model for pooled analysis of studies looking at dose of steroids as there were very few studies which provided data on dose and hence there was likely to be heterogeneity between the studies. The pooled  odds ratios for total post-operative complications using the random effects model for patients on more than 20 mg steroids per day was 1.35 (95% CI 0.93-1.97). 2 studies provided data on patients receiving CS more and less than 40 mg per day. The pooled odds ratio for postoperative total complications using a random effects model for patients receiving more than 40 mg steroids per day was  2.04 (95% CI 1.28-3.26). Only 2 studies provided data on postoperative infectious complications and dose of steroids. The study from Aberra et. al(28) only provided the odds ratios but exact numbers of patients could not be abstracted from the data. Based on  two studies(30,36) which provided data suitable for analysis, the pooled odds ratios for postoperative infectious complications using a random effects model for patients receiving more than 20 mg steroids per day was 1.17 (95% CI 0.73-1.87). Based on the study from Aberra et. al(28) it is clear that only patients receiving more than 40 mg steroids per day were at higher risk of postoperative infectious complications as well.(Table 2). 
Discussion

Preoperative CS significantly increased the likelihood of post operative complications in patients with IBD. While only unadjusted pooled odds ratios were possible for total complications, adjusted pooled odds ratio remained significantly high for the risk of postoperative infectious complications. Most available studies do not provide adjusted odds ratios or data to make this calculation possible. Colombel et .al. who have published the most recent study on this subject argue that due to the limited number of complications noted, a multivariate predictor variable model with several discrete predictors would not be robust.(30) Of the 4 studies which did multivariate analysis and provided p values (4 studies) or adjusted odds ratios (1 study), 4 showed that CS use was associated with an increase in postoperative complications. In two of these studies the univariate analysis showed that the risk was not significant and in the other multivariate analysis increased the magnitude of the risk, suggesting that the unadjusted pooled odds ratio might be an underestimation of the actual risk. There is also a suggestion that only doses of steroids greater than 40 mg are associated with a higher risk, but this data is to be interpreted with caution as there were a limited number of studies included in the pooled analysis. 
In order to include all relevant articles and reduce the effect of potential publication bias, we reviewed a range of electronic databases and also reviewed references from the retrieved articles. However based on the results of bias detection analysis (funnel plot and statistical test for its asymmetry) we believe that the risk of not having identified relevant trials is low. 
There are several limitations to our meta-analysis. Because individuals were not randomly allocated to treatment, it is not possible to fully evaluate the influence of confounding variables. However the absence of randomized controlled trials could be explained by the fact that it is unethical to perform such a study. . There were minor differences in the duration of follow up, the control groups and the confounding variables studied. Some of the studies were not expressly designed to look at the outcome measure we studied and data for our meta-analysis had to be extracted from secondary data analysis.  Inclusion of such studies could have biased the results towards the null hypothesis. It could be argued that our findings are confounded by severity: patients on CS could have had more severe refractory disease perhaps increasing their risk or that patients not taking CS at the time of surgery were patients with very severe fulminant illness having mainly emergency procedures and there was not enough time to introduce CS therapy. All these factors probably accounted for the heterogeneity noted among the studies.  However despite this the I2 statistic was in the 0-25% range for total complications and 0-50% range for infectious complications. The increased heterogeneity in the analysis based on infectious complications could be partly because we included 3 studies(34-36) which reported only intra-abdominal septic complications as well as 2 studies(28,30) which included all infectious complications. We included the former 3 studies since we felt that intra-abdominal infectious complications were probably the most important complications in this patient group and more likely to be a consequence of immunosuppressive therapy. Our findings support previous studies done on general medical patients, which showed that the risk of postoperative infectious complications associated with CS use was 1.6 (95% confidence internal 1.3-1.9) times higher than control groups.(26) 

The immunosuppressive effects of CS probably accounts for the increased risk of postoperative complications in patients with IBD. Immunomodulator drugs like azathioprine and cyclosporine have not been shown to increase the risk of postoperative complications in patients with IBD but the evidence so far has been limited to a few studies.(46) More studies will be required to clarify the effect of biological agents especially in the light of recent data suggesting increased risk of post operative infectious complications among patients with UC on infliximab.(47) Our data suggests that it may be prudent to stop CS preoperatively where possible or taper doses to lower than 40 mg. Ethical considerations preclude the setting up of randomized control trials on the peri-operative use of CS in patients with IBD but a prospective multi-centre observational study accounting for confounders would help to confirm the findings of this systematic review.
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Appendix 1

Selection Criteria for studies

1. Evaluated patients with IBD who were on treatment with CS, at least in the month preceding surgery. 

2. Reported total complications or infectious complications, which at the minimum included wound infection, sepsis, peritonitis, abdominal abscess, for both patients on CS and a control group. 

3. Reported complications that occurred in a maximum of 30 days post surgery or in the period of hospitalisation. 

4. Provided data for calculation of odds ratios between patients who were on CS and a control group.

5. Were not limited to patients undergoing minimally invasive surgeries like strictureplasty alone and included patients undergoing resection and anastamoses.

6. Published after 1965 as a full article. Studies published only as abstracts were not considered for inclusion.  
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Current Knowledge.


Corticosteroids often used to treat inflammatory bowel disease and effectively induce remission in many patients with IBD


Safety of corticosteroids in the postoperative period a cause of concern as it not only impairs wound healing but also increases the risk of infectious complications.


Available data so far on risk of postoperative complications among patients with IBD is conflicting..


What is new here. 


1.	Preoperative CS significantly increased the likelihood of postoperative complications in IBD. 


2.	Doses of steroids more than 40 mg per day are associated with the highest risk. 











