
Supplementary Materials 

Table S1. Coded entry diagnoses of the 84 patients eligible for the study. 

 

 

Figure S1. Creatinine levels during observation period in 67 patients included. 



 

Figure S2. Urea levels during observation period in 67 patients included. 

 

Figure S3. Cockcroft-Gault estimation of glomerular filtration rate in whole 
population. 



 

Figure S4. Urinary output during observation period in 67 patients included. 

Statistical analysis  

Our analysis plan is based on the following five steps:  
Step 1: The behavior of serum creatinine and urea levels as well as 

urinary volume during the study period (day 1 to day 7) was analyzed. 

Categorical variables are presented as number and percentage (%), and 
continuous variables as median and interquartile range (Q1-Q3). To 

analyze differences between groups, the Mann-Whitney U-test 
(continuous) and Chi-square (dichotomous) were used. Temporal 
differences between means were determined by Analysis of Variance 

(ANOVA) and paired ANOVA with Bonferroni correction.  
Step 2: The linear association between variables of interest 

(creatinine, urea and total L-AmB dose administered was determined 
by obtaining Spearman (Rho) correlation coefficient due to the non-
parametric distribution of the data.  

Step 3: The incidence of AKI on day 3 of L-AmB administration 
was determined in the general population according to the definition 

considered. A bivariate comparison was made between the groups with 
and without AKI on day 3 of observation.  

Step 4: The impact of the different variables on the development of 

AKI was established by multivariate analysis (multiple logistic 
regression). The result is shown as Odds Ratio (OR) with a 95% 

confidence interval (95% CI). Values below 0.05 were considered 
significant. The assessment of model fit was performed using the 
Akaike's information criterion (AIC).  

Because no significant differences were observed between patients 
with and without AKI. The logistic regression model (glm) was 

performed considering the presence of AKI at day 3 as the dependent 
variable (yes=1/no=0). All variables at day 3 were included as 

independent variables. The inclusion of quantitative variables required 
the presence of at least 10 patients with the event. When running the 
model with all variables a warning message is observed: “Warning: 

glm.fit: fitted probabilities numerically 0 or 1 occurred” and that the 
model does not achieve significance and the CIs are too large.  



 

 
Null deviance:73.660 on 66 degrees of freedom  
Residual deviance:40.241 on 40 degrees of freedom  

AIC: 94.241  

The warning means that when R is computing probabilities 

internally, as part of the fitting process, they sometimes 
"underflow/overflow" - that is, they're so close to 0 or 1 that they can't 
be distinguished from them when using R's standard 64-bit floating-

point precision (e.g. values less than about 1e-308 or greater than about 



1-1e-16). It simply means that one or more observations in the data 

frame have predicted values indistinguishable from 0 or 1.  
The analysis of the residuals confirms that the model does not 

work properly.  

 
Different models were run with the inclusion and exclusion of 

variables. The best model is the one shown in Figure S6. However, we 
did not find any variables independently associated with the 

development of AKI at day 3. The ORs and confidence intervals of the 
model can be seen in Table S2.  

Table S2. Odds ratio and confidence intervals of the model conducted to assess 

factors associated with the development of AKI at day 3. 

 

The study of the residuals also failed to demonstrate adequate 
performance of the model. 



 

With these findings, it can be hypothesised that linear models 
cannot explain or cannot find variables associated with the dependent 

variable (AKI at day 3). For this reason, non-linear models such as 
Random Forest have been used.  

Model Validation  

The models have been run to determine which variables are 
associated with or have an influence on the development of AKI, which 
is why no internal validation of the linear model has been performed. 

In fact, we do not intend to make a predictive model or that it should 
be applied to another population, but only to discover or determine 

which variables are associated with the development of AKI. On the 
other hand, the relatively small number of patients included (n=56) 
makes it impractical to divide it into a development (training) and a 

validation (test) subgroup. 
Due to the instability of linear regression models a non-linear 

Random Forest (RF) model was developed to study the impact of 
covariates on the development of AKI. The Random Forest algorithm is 
a powerful non-linear tree-based learning technique in machine 

learning. The performance of the RF model was evaluated by the out-
of-bag (OOB) error. This method allows measuring the prediction error 

of random forests, boosted decision trees and other machine learning 
models using bootstrap aggregation.  

The models developed are presented in the main body of the 

manuscript (Figures 2 and 3) as well as their evaluation using the out-
of-bag (OOB) error.  

Internal validation of the model has also not been performed for 
the same reasons as stated for the linear models. These models are not 
intended to be predictive and have not been developed for application 

to populations other than the study population. The aim is to discover 
the contribution of the different variables in the development of AKI. 



 

Figure S5. Correlation (Spearman) between creatinine (A) and urea (B) 
(baseline and at day 3) and creatinine (C) and urea (D) at day 3 with respect to 
the total dose of liposomal amphotericin (L-AmB) at day 3. 

 

Figure S6. Variables associated with the development of AKI at day 3 of L-AmB 
administration in whole population (logistic regression analysis) (L-AmB: 
Liposomal amphotericin B; RCP: reactive C protein; K+: serum potassium). 



 

Figure S7. Creatinine levels during observation period in 52 patients with low 
risk of AKI at baseline (Day 0). 

 

Figure S8. Urine output during observation period in 52 patients with low risk 
of AKI at baseline (Day 0). 



 

Figure S9. Cockcroft-Gault estimation of glomerular filtration in low risk of 
AKI patients. 

 

Figure S10. Urea levels during observation period in 52 patients with low risk 
of AKI at baseline (Day 0). 



 

Figure S11. Serum creatinine levels during observation period in 15 patients 
with high-risk AKI at baseline (Day 0). 

 

Figure S12. Cockcroft-Gault estimation of glomerular filtration rate in high risk 
of AKI patients. 



 

Figure S13. Serum urea levels during observation period in 15 patients with 
high-risk AKI at baseline (Day 0). 

 

Figure S14. Urine output during observation period in 15 patients with high-
risk AKI at baseline (Day 0). 

Table S3. Diagnosis of renal dysfunction associated with L-AmB 
administration according to Acute Kidney Injury Network (AKIN) criteria. 

 


