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Appendix 1:
I-Antibiotic administration adequacy:

In order to evaluate for antibiotic administration adequacy, definitions previously utilized by Kumar and colleagues were applied in this study as follows (


29 ADDIN EN.CITE ): 1- To qualify as potential pathogens causing shock, isolates from both local site and/or blood cultures were required to have been obtained within 48 hours of onset of shock. 2- The time of initiation of effective antimicrobial therapy (i.e., with in vitro activity appropriate to isolated pathogenic organisms or, if a pathogenic organism was not isolated, appropriate for the underlying clinical syndrome) following onset septic shock was determined for all cases. 3- A series of predetermined rules were created to assess effectiveness and timing of antimicrobial therapy: a) Numerically dominant fungal or Gram negative isolate was generally considered to have the primary role for mixed flora intraabdominal infections, b) for intraabdominal infections, semiquantitatively similar organism densities, the most resistant Gram-negative (or fungal organism if present) was considered to be the primary pathogen, c) for multiple lung isolates, enterococci were considered to be the primary etiological organism only in the absence of other, more plausible pathogens, d) Candida species isolated from lung were considered to be colonizers (unless also present at multiple other sites and/or the patient was immunosuppressed, in which case disseminated infection was diagnosed, e) coagulase negative staphylococci were considered to be unlikely to cause septic shock unless present as a sole isolate in multiple blood cultures in the absence of evidence of endovascular infection, f) for culture-negative septic shock, effective therapy was deemed to be initiated when antimicrobials consistent with broadly accepted guidelines for empirical management of the typical pathogens for the clinical syndrome (in the context of host immune/health status, environmental factors, and local flora) were given. For the purposes of this study, effective (empirical) therapy of culture negative infections leading to septic shock was defined by the recommendations enumerated in the Mayo Clinic Antimicrobial Therapy Guide (54).  

II-Elaboration of the final model using logistic regression analysis

1-Selection of variables for the final model: 

As outlined in the methods section, variables were considered for multivariable logistic regression models if they occurred before the development of AKI, had less than 10% missing data and presented the following assumptions: had p values <0.1 in the univariate analysis; and were clinically plausible. Furthermore, the final model was determined taking into consideration colinearity (described above), interaction, and the number of patients who experienced the outcome of interest (237 developed AKI, outcome of interest).

From the univariate analyses, the following variables presented a statistical difference of p <0.1: Phenylephrine use, transfusion of blood products before development of AKI, CVP after 6  hours of onset of shock,  urine output after 6 hours of onset of shock >0.5mL/Kg/min, adequate antibiotics, adequate resuscitation, time to initiation of adequate antibiotics, PaO2 / FiO2 < 300 mmHg, bicarbonate levels at onset of shock, total bilirubin at onset of shock,  CVP at onset of shock, ScVO2 or SvO2 at onset of shock, hematocrit at onset of shock, pH at onset of shock, base excess at onset of shock, anion gap at onset of shock, duration of hypotension, resolution of lactic acidosis, adequate mental status after 6 hours of resuscitation, adequate skin perfusion after 6 hours of resuscitation, use of norepinephrine, lactate levels at onset of shock, respiratory rate at onset of shock, predicted hospital mortality by APACHE III, APACHE III score, use of mechanical ventilation, cardiovascular SOFA at onset of shock, intraabdominal infection, line related infection, baseline creatinine, baseline GFR, baseline CKD stage, baseline BMI, history of smoking and use of ACE or ARB.

The following variables presented significant colinearity: 

· Predicted hospital mortality by APACHE III, APACHE III score, use of mechanical ventilation, PaO2 / FiO2 < 300 mmHg, cardiovascular SOFA at onset of shock, total bilirubin at onset of shock,  respiratory rate at onset of shock, CVP at onset of shock, ScVO2 or SvO2 at onset of shock, hematocrit at onset of shock, phenylephrine and norepinephrine use.  Most of these variables are included in the APACHE III calculation and overall reflect severity of disease. Predicted hospital mortality by APACHE III was selected for the model because it had the stronger association in the forward selection process (very close to APACHE III score). APACHE III score does not include the ICU admission diagnosis and ICU admission source; thus its performance as a severity of disease score is not as good as the predicted mortality. 

· pH, lactate levels, bicarbonate levels, anion gap and base excess. Bicarbonate level at onset of septic shock was initially chosen for the model because it had the stronger association in the forward selection process; however, it was strongly correlated with predicted hospital mortality by APACHE III as expected given the fact that is a marker of severity of disease and therefore was not included in the model.

· CVP after 6  hours of onset of shock,  UO after 6 hours of onset of shock >0.5mL/Kg/min, adequate resuscitation, duration of hypotension, resolution of lactic acidosis, adequate mental status after 6 hours of resuscitation, adequate skin perfusion after 6 hours of resuscitation. We chose adequate resuscitation for the model because it had the stronger association in the forward selection process, and its definition includes several of these highly correlated variables as detailed in the methods section (Adequate early goal-directed resuscitation was defined as central venous oxygen saturation [ScVO2] >70 percent and/or a combination [at least two] of clinical factors: CVP >8 mmHg, MAP >65 mmHg, UO > 0.5 mL/kg/hour, and/or improvement in mental state (Glasgow Coma Scale), base excess, or lactate at any point within the first six hours).

· Baseline creatinine, baseline GFR, and baseline CKD stage; this was clearly expected and given the advantage of GFR over baseline creatinine and its advantage over CKD (continuous variable over ordinal variable), we chose GFR for the final model. 
We chose time to initiation of adequate antibiotics over adequate antibiotics to take into account the importance of giving the correct antibiotic as early as possible which might have a positive impact in survival as previously documented by Kumar et al


29 ADDIN EN.CITE . Line related infection was a very unstable variable in the model and was excluded for this reason. The following variables were therefore considered for the final model: Predicted hospital mortality by APACHE III, transfusion of blood products before development of AKI, time to initiation of adequate antibiotics, adequate resuscitation, intraabdominal infection, baseline GFR, baseline BMI, history of smoking and use of ACE or ARB before development of shock. 

2-Colinearity handling: 

It is well known that colinearity in logistic regression models is a result of strong correlations between independent variables; and as a result, the existence of colinearity inflates the variances of the parameter estimates. That may result, particularly for small and moderate sample sizes, in lack of statistical significance of individual independent variables while the overall model may be strongly significant. Furthermore, colinearity can also result in wrong signs and magnitudes of regression coefficient estimates, consequently reaching incorrect conclusions about relationships between independent and dependent variables. We assessed colinearity in different ways. First, we performed scatterplot matrix analysis of suspected colinear variables; below we present a classic example of colinearity between bicarbonate and base excess with a very strong and positive correlation.

Secondly, when no pair of variables is highly correlated, but several variables are involved in interdependencies, we used colinearity diagnostic statistics produced by linear regression analysis. For nominal independent variables, we created dummy variables for each category except one (reference category); then we used the dependent variable from logistic regression analysis, as a dependent variable in the linear regression model. We used the Variance Inflation Factor (VIF) for each variable. VIF is 1/Tolerance, it is always > 1 and it is the number of times the variance of the corresponding parameter estimate is increased due to colinearity as compared to as it would be if there were no colinearity.  There is no formal cutoff value to use with VIF for determining presence of colinearity; however, VIFs exceeding 10 are often regarded as indicating colinearity (P.D. Allison, Logistic Regression Using the SAS System, SAS Institute, 1999). In our model we utilized VIF ≥ 10 as a marker of colinearity.
