Supplemental Methods
Sites and patients
Intensive care units were invited to participate if they had at least 8 beds and previous experience with IAP measurements. Potential sites were identified from published studies around IAH and based on previous collaboration with the Clinical Trials Working Group of WSACS. 

All consecutive patients aged 18 or older and with a bladder catheter in situ and no contraindications for IAP measurements admitted to the participating ICUs during a two-week period or until at least 20 consecutive patients were enrolled. The start of the study period was left to each study site. Participating sites joined the study between November 2011 and February 2016; each site included consecutive patients.
IAP measurements

IAP was measured at least once every 8 hours throughout the study period in accordance with published WSACS Guidelines (2). Each participating site was free to choose between the modified Kron’s method (instillation of maximal 25 ml) and the Foley Manometer method (1,2,16). AbViser or AbdoPressure measurement kits were provided to the sites according to their preference.
Baseline characteristics and daily variables

Baseline characteristics included: gender, age, weight, height, type of admission (elective surgical, emergency surgical, medical), reason for ICU admission, principal pathology, site of surgery, site and severity of infection and APACHE II score.

Detailed description of daily variables (documented for each day until ICU discharge or 14 days) considered for regression analyses is presented in Supplemental Digital Content 2 (http://links.lww.com/CCM/E254). 

Laboratory parameters were documented when available. No additional blood samples were collected. 

Outcome measurements
Follow-up assessment (performed at 90 days): survival data (used for identification of 28- and 90-day mortality), ICU and hospital length of stay, duration of mechanical ventilation, time of definitive closure in case of laparotomy resulting in an open abdomen. 

Definitions

Type of admission:

· medical – no surgery in 4 weeks preceding ICU admission

· elective surgical – surgery in 4 weeks preceding admission, scheduled > 24 hrs in advance

· emergency surgical - surgery in 4 weeks preceding admission, scheduled within 24 hrs of operation

Sepsis = presence of severe sepsis or septic shock

· severe sepsis – sepsis with at least 1 organ failure

· septic shock – severe sepsis with hypotension sustained despite adequate fluid resuscitation

Pancreatitis = presence of 2 out of 3 of the following: abdominal pain suggestive of pancreatitis, serum amylase and lipase levels > 3 times normal, and characteristic findings on CT, MRI or US)

Hepatic failure = defined as INR > 1.5 and mental alterations related to acute or chronic liver disease) or cirrhosis with ascites (clinically or radiologically), on admission.
Management of IAH

Study sites were recommended to use the management algorithm of WSACS (16) in patients presenting with IAH. However, the general management of the patients was left to the discretion of the treating physicians at the site.

Sample size calculation

At the time of planning this study, the literature (7) suggested that 30% of critically ill adult patients have IAH. There are few data on the risk of 90-day mortality by IAH status upon which to base sample size calculations (12). Assuming 1) a 30% prevalence of IAH; 2) 90-day mortality of 35% in those without IAH; 3) a 50% increased risk of 90-day mortality in those with compared to those without IAH; 4) a design effect of 1.5 due to the multicenter nature of the study; and 5) attrition by day 90 of 2.5%, then 320*1.5*1.025 = 492 patients (148 with IAH) were needed to be able to reject the null hypothesis that the relative risk of death at 90 days was equal to unity with probability (power) 0.8.   The Type I error probability associated with this test of this null hypothesis is 0.05. Consequently, it was planned to recruit 25 centers with an average of 20 patients per center. With these numbers, 80% power and 5% Type I error probability, it would be possible to detect relative risks of 1.28 and 2.60 in those with IAH compared with those without IAH when the prevalence of the risk factor was 50% and 5%, respectively, in those without IAH.

Statistical analysis

Statistical Package for the Social Sciences (IBM SPSS Statistics 25.0) and R Statistical Software were used for statistical analysis.

Descriptive analysis

Data are presented as median (interquartile range) if not stated otherwise. Kolmogorov-Smirnov test with Lilliefors correction was used to test normality of distribution. To compare groups, Student’s t-test (normal distribution) and Mann-Whitney U test (non-Gaussian distribution) were used for continuous variables and Chi-square test for categorical variables.

Missing data

Missing data are reported in Supplemental Digital Content 2 (http://links.lww.com/CCM/E254). Variables with missing values for more than 10% of patients were not considered for regression analyses. Some variables were documented only for a subgroup of patients, e.g. PEEP and other ventilation parameters only for patients receiving mechanical ventilation. In such cases, if possible, categorical variables allowing inclusion of all patients were created (e.g. PEEP above or equal to 7 cmH2O was always “no” for spontaneously breathing patients even if PEEP was not documented). Similarly, SOFA sub-scores allowed daily estimation of organ dysfunction in cases where all these laboratory variables (e.g. bilirubin) were not documented every day.

Outcome

Stepwise regression analysis based on generalised estimating equations was employed for prognosis modelling and identification of risk factors.  Such method takes into account possible clustering effects of study sites. First, in bivariate analysis the characteristics possibly associated with mortality were identified. Thereafter the factors were block-wise imputed into regression analysis, so that possible associations between the factors were avoided. The choice of the variables in the models is carried out by a backwards stepwise procedure. In each step, the deletion of each variable is tested by using the p-values, and the variable (if any) with the most statistically insignificant p-value is deleted. The results are given as odds ratios and their 95% confidence intervals. The strength of prediction models was compared by using quasi-likelihood information criterion (QIC). The model with lowest QIC is presented as the best performer. The difference up to 2 points in QIC was considered insignificant, and the models were considered of similar strength.  The difference from 2 to 5 points was considered moderate, and above 5 points large with the clear preference given to the model with lowest QIC. 

Effects of IAH present on day of ICU admission, IAH at any day during the ICU stay and maximum IAH grade during the ICU were separately analyzed.

Risk factors

To identify risk factors of IAH a stepwise regression analysis as described above was employed. Cut-off points for continuous parameters were identified with ROC analysis.

Continuous variables were tested as such and also separately as cut-off based categorical variables. 

To identify the variables associated with IAH at any time point (IAH at any study day = IAH present on day of ICU admission or IAH developing after day 1) only admission day characteristics were used.

Patients who did not have IAH on day of ICU admission were separately analysed. For each day (days 2-7) the risk of IAH beyond that particular day was analysed, using admission day variables and the potential risk factors on that day. Since some levels of categorical variables had only very few representatives in the dataset, the daily variables such as pH<7,2; bowel obstruction; fluids collected from drains, and SOFA hepatic, haematologic and renal subscores as well as daily GCS below 5 were excluded from this particular analysis.

Additionally to accounting for the effect of different sites in all our regression analyses, we estimated the effect of sites using the design effect formula [17].

