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Background: Nosocomial pneumonia is a major health and economic burden globally. Multidrug-resistant (MDR) or extensively drug-resistant (XDR) Gram-negative bacteria are the most common causative pathogens in critically-ill patients. Polymyxin B is a salvage therapy for MDR Gram-negative pathogens; however, the current literature on its effectiveness and nephrotoxicity is limited, including in Chinese patients.
Methods: We retrospectively analyzed 107 patients with nosocomial pneumonia caused by MDR or XDR Gram-negative bacteria treated with intravenous polymyxin B (2–3 mg/kg/day). Renal function was evaluated on the day before commencement of polymyxin B therapy and on the third and 7 days of treatment. Univariate and multivariate analyses were conducted to determine risk factors for the effectiveness and nephrotoxicity of polymyxin B. Sixty-seven (62.6%) and sixty-five (60.7%) patients had favorable clinical and microbiological responses, respectively. Acute physiology and chronic health evaluation II (APACHE II) scores, cardio-pulmonary resuscitation (CPR) history, numbers of pathogens per patient and a favorable microbiological response were independently associated with favorable clinical outcomes of polymyxin B treatment in Chinese patients with MDR or XDR nosocomial pneumonia. Initial renal dysfunction was not associated with late nephrotoxicity (on day 7), although early nephrotoxicity (on day 3) was independently associated with late nephrotoxicity (OR = 39.43, 95% CI 7.64–203.62, p = 0.00).
Conclusion: Our findings support polymyxin B treatment for MDR and XDR pneumonia, with the severity of disease and polymicrobial infection being risk factors for a poor clinical outcome. Nephrotoxicity following 3 days of polymyxin B treatment was found to be a reliable risk factor for later nephrotoxicity.
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INTRODUCTION
Polymyxins were approved for clinical use in the late 1950s (Tsuji et al., 2019), but were abandoned in the 1970s mainly due to nephrotoxicity and neurotoxicity (Kelesidis and Falagas 2015; Tsuji et al., 2019). However, Gram-negative bacilli, especially multidrug-resistant (MDR), extensive drug-resistant (XDR) and prodrug-resistant (PDR) pathogens, have become increasingly prevalent in nosocomial pneumonia (Kalil et al., 2016). Given this situation, the polymyxins have been revived as a salvage therapy for otherwise untreatable Gram-negative bacterial infections (Tacconelli et al., 2018; Tsuji et al., 2019).
Only polymyxin B and colistin are available in the clinic. Unlike colistin, which is administrated as an inactive prodrug (colistimethate sodium), polymyxin B is administered as its active form (Tsuji et al., 2019). As a consequence, intravenous use of polymyxin B can achieve efficacious plasma concentrations more rapidly than can colistin. A number of studies have demonstrated that polymyxin B has acceptable efficacy against infections caused by nosocomial MDR Gram-negative bacteria (Falagas et al., 2005; Li et al., 2006; Zavascki et al., 2007; Thomas et al., 2019). Polymyxin B is not significantly eliminated through the kidneys, and several clinical pharmacokinetic (PK) studies have demonstrated that its clearance is not associated with renal function (Sandri et al., 2013; Thamlikitkul et al., 2017). Therefore, it was assumed that the incidence and severity of acute kidney injury (AKI) associated with polymyxin B treatment would be limited. Nonetheless, the incidence of polymyxin B associated nephrotoxicity varies widely in the literature (Zavascki et al., 2017), due in part to the different definitions of nephrotoxicity applied, the wide range of polymyxin dosage regimens employed, and heterogeneities of patients (Tsuji et al., 2019). Several studies suggest that kidney dysfunction at baseline is a predictive factor for nephrotoxicity after intravenous polymyxin B in patients (Rigatto et al., 2015; Crass et al., 2017; John et al., 2018).
Severe infections (e.g., serious pneumonia or sepsis) can induce kidney dysfunction, a portion of which might be reversed by clearing the infection (Kalil et al., 2016; Rello et al., 2018). Thus, it might be difficult to differentiate between polymyxin B-associated AKI and infection-induced AKI without sufficient anti-infective treatment. Given antibiotic treatment less than 48 h is insufficient for pneumonia (Kalil et al., 2016), we speculated that AKI following long-term polymyxin B use represents the true level of drug-induced nephrotoxicity. As polymyxin B has only been available in Chinese hospitals since January 2018, there is limited data regarding its use in Chinese patients. Therefore, we conducted this retrospective study to assess the effectiveness and safety of polymyxin B in Chinese HAP and VAP patients.
METHODS
Study Design
This study was approved and supervised by the Medical Research Ethics Committee of the Second Xiangya Hospital, Central South University (LYF2020059). This retrospective cohort study was performed at a 3500-bed tertiary teaching hospital, the Second Xiangya Hospital of Central South University, Changsha, in mid-southern China. The hospital records database was searched for all adult patients with MDR or XDR HAP and VAP who received intravenous polymyxin B for more than 48 h from January 1, 2018 to May 31, 2019. Written informed consent was waived. The diagnoses of MDR or XDR HAP and VAP were confirmed by two pulmonologists following the 2016 clinical practice guidelines of the Infectious Diseases Society of America and the American Thoracic Society (Kalil et al., 2016). Patients were excluded if they were younger than 14 years old, received polymyxin B therapy for <2 days, or causative MDR and XDR pathogens were not found.
The following medical information was examined: demographics, comorbidity and concomitant diseases, duration of hospitalization and intensive care unit (ICU) stay, incidence of renal dysfunction, mortality, and use of concurrent treatments. Attributive variables of effectiveness were identified by comparison of clinically favorable and unfavorable outcomes in patients, and risk factors for nephrotoxicity were identified by comparison of patients with and without nephrotoxicity on different days of the treatment Figure 1.
[image: Figure 1]FIGURE 1 | Flow chart of the number of eligible patients.
Microbiological Examination
Pathogen isolation and semi-quantitative culture (4-quadrant streaking) were achieved using deep sputum, endotracheal aspirate or bronchoalveolar lavage fluid specimen with an automated identification and susceptibility testing system (Phoenix100, BD, United States). The antibiotic susceptibility of microorganisms was determined via broth microdilution (Tsuji et al., 2019; Quintanilha et al., 2019; European Committee on Antimicrobial Susceptibility Testing, 2016).
Variables and Definitions
To evaluated comorbidities in patients, the Charlson comorbidity index (CCI) was calculated as previous study (Charlson et al., 1994). Patient with GFR <60 ml/min was defined as kidney injury in baseline condition (Levin et al., 2013). Increased creatinine (Cr) was calculated by subtracting the creatinine level before polymyxin B use from the creatinine level after use. According to RIFLE criteria (Kellum et al., 2008), an increased Cr concentration of >1.5 fold or a glomerular filtration rate (GFR) decrease of >25% was defined as the risk stage of renal function, and an increased Cr concentration of >2 fold or a GFR decrease of >50% was defined as renal injury. Increased Cr concentration of >3.3 fold or a GFR decrease >75% was defined as renal failure. Early nephrotoxicity was defined as AKI on the third day of polymyxin B use, whereas late nephrotoxicity was defined as AKI on the seventh day of use.
Clinical outcomes were confirmed by two independent pulmonologists, and a favorable clinical response was defined as a complete or partial recovery of symptoms and signs at the end of polymyxin B treatment (Furtado et al., 2007). To define clinical outcomes, the following symptoms and signs were recorded: fever, leukocytosis and leukocytopenia, use of vasopressors, improvement of PaO2/FiO2 parameters and chest radiographs. An unfavorable clinical response was defined as persistence or worsening of symptoms and signs during polymyxin B treatment. Microbiological outcomes were evaluated by repeated microbiological cultures at the end of treatment. A favorable microbiological response was defined as a decreased quantity or clearance of causative pathogens, according to the results of microbiological semi-quantitative culture.
A patient’s baseline condition was assessed based on white blood cell (WBC), hemoglobin, platelet, albumin, alanine aminotransferase (ALT), aspartate transaminase (AST), total bilirubin (TBIL), Cr, blood urea nitrogen (BUN) and kidney function evaluations prior to polymyxin B administration.
Statistical Analysis
Student’s t-test was conducted for continuous variables between groups. The χ2 or Fisher exact test was performed for categorical variables. Logistic regression models were built after univariate analysis. Variables found to be significantly associated with outcome and nephrotoxicity in the univariate analyses were entered in the multivariate backward logistic regression models. A two-tailed p-value < 0.05 was considered statistically significant. SPSS v. 10.0 (SPSS Inc., Chicago, United States) was employed for the statistical analysis.
RESULTS
This study included 107 cases of nosocomial pneumonia treated with intravenous polymyxin B due to infection caused by MDR and XDR bacilli. The mean age of all patients was 58.8 ± 17.3 years (range 17–91 years), and the total number of male patients was 75 (70.1%) (Table 1). The average APACHE II score was 16.3 ± 8.3 and the overall all-cause mortality and rate of mechanical ventilation were 44.9% (48 patients) and 73.8% (79 patients), respectively (Table 1). The high APACHE II score and mortality indicate the severity of disease in this patient population. In total, 101 patients (94.4%) were administrated intravenous polymyxin B at 2.5–3 mg/kg/day, whereas six patients (5.6%) were administrated 2 mg/kg/day (Table 1). Sixty-seven (62.6%) and sixty-five (60.7%) patients had favorable clinical and microbiological responses, respectively. The culture of responsible pathogens reveals that there were five fungal infection patients underlying with bacterial infection, suggesting a possibility of polymicrobial infection in MDR and XDR HAP patients. On the third day of polymyxin B treatment, the Cr and BUN levels of 100 patients were examined with 24 patients (24.0%) diagnosed with nephrotoxicity (risk stage 18, injury stage 4, failure stage 2). On the seventh day of polymyxin B treatment, kidney function tests were performed on 79 patients, 25 of whom (31.6%) were diagnosed with nephrotoxicity (risk stage 21, injury stage 3, failure stage 1). All of the 79 patients with 7-days treatment had been tested following 3 days of treatment, with 16 (20.3%) of these patients having been diagnosed with early nephrotoxicity on day 3. There was a significant difference between early and late polymyxin B associated nephrotoxicity rate in patients whose kidney function was tested on both day 3 and 7 (p = 0.00). In addition, the analysis of CCI showed that there was no significant difference between favorable and unfavorable clinical outcome groups, or AKI and non-AKI groups (Tables 1–3).
TABLE 1 | Characteristics of cohorts and univariate analysis for clinical response to pneumonia.
[image: Table 1]TABLE 2 | Univariate analysis for early nephrotoxicity.
[image: Table 2]TABLE 3 | Univariate analysis for late nephrotoxicity.
[image: Table 3]Analysis of Clinical Responses
We compared the distribution of various characteristics including demographics, comorbidities, underlying conditions, concomitant antibiotic therapy, pathogens, and adverse events, between groups with clinically favorable and unfavorable outcomes (Table 1). Univariate analysis revealed a favorable clinical outcome in female patients, patients where the polymyxin B minimum inhibitory concentration (MIC) of the infecting organism was ≤0.5 mg/L, patients with favorable microbiologic response or patients with reduced APACHE II scores. Conversely, patients with an unfavorable clinical outcome tended to have hematological disease or cardio-pulmonary resuscitation (CPR) histories or be infected with a greater number of pathogens (bacteria and fungi). Overall, patients with a favorable clinical response had reduced all-cause mortality without a significant difference in nephrotoxicity.
Backward logistic regression analysis showed that the following parameters were independently associated with favorable clinical outcomes: APACHE II scores (odds ratio (OR) = 0.89, 95% confidence interval (CI) 0.82–0.97; p = 0.01), CPR history (OR = 0.09, 95% CI 0.01–0.80, p = 0.03), numbers of pathogens per patient (OR = 0.05, 95% CI 0.01–0.25, p = 0.00), and a favorable microbiological response (OR = 23.44, 95% CI 5.26–104.41; p = 0.00) (Table 4).
TABLE 4 | Multivariate analysis of a favorable clinical outcome.
[image: Table 4]Nephrotoxicity Analysis
Early Nephrotoxicity Analysis
The characteristics of patients with AKI (n = 24) and non-AKI (n = 76) following 3 days of polymyxin B treatment were analyzed (Table 2). Those with early nephrotoxicity on the third day tended to receive a higher total dose of polymyxin B and concomitant tigecycline treatment, and had reduced baseline albumin levels (30.5 ± 5.4 g/L vs. 33.9 ± 5.5 g/L, p = 0.01) and pre-existing kidney injury. Outcomes analysis showed that patients with early nephrotoxicity had increased all-cause mortality and an increased prevalence of late nephrotoxicity. Backward logistic regression showed that higher baseline albumin (OR = 0.84, 95% CI 0.74–0.94, p = 0.00) and concomitant treatment with tigecycline (100–200 mg/day; OR = 6.75, 95% CI 2.05–22.23, p = 0.00) were independently associated with early nephrotoxicity (Table 5).
TABLE 5 | Multivariate analysis of early nephrotoxicity.
[image: Table 5]Late Nephrotoxicity Analysis
We also examined the characteristics of patients with AKI (n = 25) and non-AKI (n = 54) following 7 days of polymyxin B treatment (Table 3). Late nephrotoxicity occurred more frequently in patients who had been hospitalized for longer, who received a higher total polymyxin B dose or concomitant tigecycline treatment, had higher baseline WBC counts or reduced baseline albumin levels, were infected with Escherichia coli or who had experienced nephrotoxicity following 3 days of polymyxin B therapy (i.e. early nephrotoxicity). Interestingly, there were no significant differences in the baseline kidney injury characteristics between patients with and without late nephrotoxicity. Similar to those with early nephrotoxicity, patients with late nephrotoxicity had a higher all-cause mortality than those who did not develop nephrotoxicity. Furthermore, backward logistic regression showed that nephrotoxicity on day three of polymyxin B treatment (OR = 39.43, 95% CI 7.64–203.62, p = 0.00) was independently associated with late nephrotoxicity (Table 6).
TABLE 6 | Multivariate analysis of late nephrotoxicity.
[image: Table 6]DISCUSSION
Over the last decade, polymyxins have become a last-line treatment for nosocomial pneumonia caused by MDR, XDR or PDR bacteria. A limited number of studies have discussed the effectiveness and safety of polymyxin B in European and American patients (Furtado et al., 2007; Nelson et al., 2015; John et al., 2018). To optimize the clinical use of polymyxin B in Chinese patients, we conducted this retrospective study to identify risk factors for favorable outcomes and predictive factors for nephrotoxicity. As many patients had severe comorbidities, we categorized patients based on clinical response rather than all-cause mortality. Neurotoxicity was not discussed in this work because the majority of patients underwent mechanical ventilation with sedation which made assessing neurotoxicity difficult.
Most (94.4%) patients received a dose of polymyxin B of between 2.5 and 3 mg/kg/day, based on the results from a number of previous studies (Nelson et al., 2015; Rigatto et al., 2015) and international consensus guidelines (Tsuji et al., 2019) that have used or recommend a dose of polymyxin B in the range of 2.5–3 mg/kg/day. The relatively narrow range of polymyxin B daily dose reduced sample differences and increased the reliability of our results. Current animal PK/pharmacodynamics (PD) studies (Cheah et al., 2015; Landersdorfer et al., 2017) indicate the currently recommended polymyxin B dosage regimens do not achieve bacterial stasis in lung infections caused by Gram-negative bacteria, suggesting polymyxins might not be ideal for the treatment of pneumonia. However, our study and a Brazilian study (Furtado et al., 2007) both show that intravenous polymyxin B can lead to favorable clinical and microbiological outcomes in pneumonia patients. The reason for the difference between patients and animal models might be different infection pathologies. Unlike pneumonia patients who were infected directly in the lung tissue, mouse models involve spraying bacterial suspension into the trachea (Cheah et al., 2015; Landersdorfer et al., 2017). Further clinical studies on polymyxin B PK/PD in pneumonia patients are urgently needed.
Consistent with previous studies (Furtado et al., 2007; Falagas et al., 2010), a high APACHE II score and CPR history were predictive of an unfavorable clinical response to polymyxin B therapy. As the clearance and plasma concentration of polymyxin B are not affected by APACHE II scores (Sandri et al., 2013), our findings reveal that the severity of disease is directly related to clinical outcomes. The regression model also showed that pneumonia was more frequently cured in patients with reduced numbers of causative pathogens. Our results confirm that polymicrobial infections might lead to polymyxin B treatment failure in some patients. Although the duration of polymyxin B treatment was removed in the regression models, univariate analysis demonstrated that patients with favorable outcomes had increased polymyxin B treatment durations (11.3 ± 5.6 days). This result is at odds with guidelines for HAP/VAP (Kalil et al., 2016) that recommended a 7-days course of antimicrobial therapy for HAP (non-VAP). The reason for this difference might be that patients in our study included both HAP and VAP patients with severe comorbidities and causative pathogens that were drug-resistant. On the other hand, the shorter duration of polymyxin B treatment in unfavorable group could not exclude the influence of early mortality of severe cases.
Furthermore, we observed that a favorable microbiological response was most directly and independently associated with a favorable clinical outcome. In addition, the proportion of patients with a MIC < 0.5 mg/L was significantly greater in the group that had a favorable clinical response than in the group with unfavorable clinical response (59.7% vs. 37.5%). In addition, we observed no significant difference in the age of patients exhibiting different clinical outcomes, indicating that the effectiveness of polymyxin B might not be problematic in elderly patients without severe underlying conditions.
Notably, our study contributes to the understanding of polymyxin B-induced nephrotoxicity by assessing the condition at different time points, specifically, following three and 7 days of polymyxin B treatment. Although the clearance of polymyxin B does not depend on glomerular filtration, in critically ill patients 90–95% of filtered polymyxin B is reabsorbed by tubular cells (Sandri et al., 2013; Zavascki et al., 2017). Mohammad et al. detected (Azad et al., 2015) polymyxin concentrations in human kidney tubular cells ∼4,760-fold higher than extracellular concentrations, indicating an extraordinary intracellular accumulation of polymyxin within these cells. Because of the reabsorption process and intracellular accumulation of polymyxins, tubular cells are exposed to high concentrations of polymyxins which can directly cause damage (Abdelraouf et al., 2012; Sandri et al., 2013). This process might explain how polymyxin B causes damage to the kidney despite its non-renal drug clearance. Previous studies have reported that the prevalence of nephrotoxicity due to polymyxin B ranged from 10.0 to 23.1% (Ouderkirk et al., 2003; Sobieszczyk et al., 2004; Phe et al., 2014). However, different definitions of nephrotoxicity were applied and a wide range of polymyxin B doses administered (12–225 mg/day), which may explain the different results in previous studies. Despite using the same RIFLE criteria (Kellum et al., 2008) to define nephrotoxicity as used in the present study, Kady et al. (Phe et al., 2014) reported a lower incidence of polymyxin B-associated nephrotoxicity than we observed (23.1% vs. 31.6%). The higher doses of polymyxin B administered in our study than in Kady’s (2.63 ± 0.5 vs. 1.5 ± 0.5 mg/kg/day) may explain the higher prevalence of nephrotoxicity.
Several studies suggested that preexisting renal dysfunction prior to polymyxin B treatment may be a risk factor for nephrotoxicity (Crass et al., 2017; John et al., 2018), although it is unclear whether this renal dysfunction is a baseline condition or is caused by a severe infection. Indeed, infection-induced renal dysfunction might be temporary and reversed by adequate antibiotic treatment, yet physicians may be hesitant to use salvageable polymyxin B under such conditions. Our results indicate that the presence of renal dysfunction prior to the commencement of polymyxin B therapy was not associated with nephrotoxicity on the seventh day of polymyxin B administration. This finding may provide physicians with confidence to use intravenous polymyxin B in a timely manner irrespective of the initial renal function. Moreover, decreasing the dose of polymyxin B in patients experiencing renal injury may lead to suboptimal plasma exposure with potentially adverse consequences on clinical and microbiological outcomes, as well as on the development of resistance (Elias et al., 2010; Abdelraouf et al., 2012; Sandri et al., 2013).
To achieve optimal clinical outcome, guidelines for HAP and VAP (Kalil et al., 2016) strongly recommend a seven-day course of antimicrobial therapy. However, 48 h of antibiotic treatment may be inadequate to bring an infection under control by the third day. Given the difficulties in differentiating between drug-associated AKI and infection-induced AKI, it is possible nephrotoxicity observed following 3 days of polymyxin B treatment is incorrectly attributed to the polymyxin rather than the infecting organism. Conversely, intracellular accumulation of and exposure to polymyxin B increases with increasing duration of therapy. The above reasons could explain the different incidences of nephrotoxicity at different time points. Additionally, early nephrotoxicity on the third day of polymyxin B treatment was found to be a promising and reliable predictive factor for later nephrotoxicity, most likely due to potential accumulation of polymyxin B in tubular cells. When nephrotoxicity is experienced after 3 days of therapy, caution is required if polymyxin B treatment is to be continued and close monitoring of kidney function is recommended.
Finally, our study revealed some other interesting findings about nephrotoxicity in Chinese patients. In patients with both early and late nephrotoxicity, albumin levels (30.5 ± 5.4 and 30.7 ± 5.7 g/L, respectively) were reduced, and the prevalence of concomitant treatment with tigecycline was increased. These results suggest that reduced albumin levels and concomitant tigecycline treatment may increase polymyxin B-associated nephrotoxicity. Given that polymyxin B binds to plasma proteins with a percentage range from 82.3 ± 4.30% to 91.4 ± 1.65% (Landersdorfer et al., 2017; Sivanesan et al., 2017), a reduction in the concentration of serum albumin might lead to an increased concentration of unbound drug and greater tubular reabsorption. Further studies are required to assess the PK/PD/toxicodynamics of polymyxin B in different types of patients, including those with hypoproteinemia and tigecycline treatment.
CONCLUSION
Collectively, our findings support the use of polymyxin B to treat pneumonia caused by MDR and XDR Gram-negative pathogens. The severity of disease and polymicrobial infections were risk factors for a poor clinical outcome. Nephrotoxicity that occurred following 3 days of polymyxin B treatment (early nephrotoxicity) was a reliable risk factor for late nephrotoxicity. Future well-designed, controlled trials are warranted to investigate the effectiveness and safety of polymyxin B in patients.
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Load of 2-2.5 mg/kg as first dose 8(333) 19 (25.0 0.42
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unit, CCI: Charlson comorbidity index, WBC: white blood cell, ALT: alanine aminotransferase, AST: aspartate transaminase, TBIL: total bilirubin, Cr: creatinine.
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“Includes amikacin, sulfamethoxazole and ciprofioxacin in this study. APACHE; acute physiology and chronic health evaluation, CPR; cardio-pulmonary resuscitation, ICU; intensive care

unit, CCI: Charlson comorbidity index, WBC: white blood cell, ALT: alanine aminotransferase, AST: aspartate transaminase, TBIL: total bilirubin, Cr: creatinine.
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Entire cohort Favorable clinical response  Unfavorable clinical response  p-value

N =107 (mean+SD,or N =67 (mean + SD, or N = 40 (mean + SD, or
n (%) n (%) n (%)
Demographics
Age (years) 588+ 17.3 57.3+157 61.4 £ 19.8 0.26
Gender (male) 75 (70.1) 31 46.3) 28 (70.0) 0.02
Weight (kg) 635+83 632+87 642+ 77 051
APACHE Il scores 163483 15147.7 25+72 0.00
CPR history 19 (17.8) 600 13 (32.5) 0.00
10U admission 96 (89.7) 58 (86.6) 38 (95.0) 0.16
Duration of ICU stay days since polymyxin B treatment 269+ 198 266 + 18.0 2741226 0.84
Hospitalization days 39+293 405+ 264 36.4+ 338 0.49
Comorbidities
cel 42£29 41+28 46+32 0.17
Malignant disease 15 (14.0) 8 (1.9 7(17.5) 0.42
Hematological malignant disease 5(47) 1(1.5) 4(100) 0.04
Pulmonary diseases 24 (22.4) 14 (20.9) 10 (25.0) 0.62
Heart Diseases 39 (36.4) 25 (37.3) 14.(35.0) 0.81
Digbetes 20 (18.7) 11 (16.4) 9(225) 0.44
Transplantation history 17 (159) 14 (20.9) 3(7.5) 0.07
Surgery 35 (32.7) 24 (35.8) 11 (27.5) 038
Invasive procedures
Tracheotomy and intubation 79 (73.8) 43 (64.2) 36 (90.0) 0.00
Tracheotomy 32 (29.9) 17 (25.4) 15 (37.5) 0.19
Intubation 47 (43.9) 26 (38.8) 21 (52.5) 0.17
Central venous catheter 52 (48.6) 33 49.3) 19 (47.5) 0.86
Responsible pathogen
Klebsiella pneumoniae 39 (36.4) 2131.3) 18 (45.0) 0.28
Acinetobacter baumannii 63 (58.9) 39 (58.2) 24 (60.0) 0.86
Pseudomonas eruginosa 31 (20.0) 17 (25.4) 14 (35.0) 0.29
Stenotrophomonas mattophilia 4@37) 230 2(50) 0.60
Escherichia coli 3(28) 000 3(7.5) 0.02
Fungus 5(47) 000 5(12.5) 0.00
Numbers of pathogens per patient 1306 12+04 1808 0.00
Culture and susceptibility
Favorable microbiological response 65 (60.7) 54 (80.6) 11(27.5) 0.00
Microorganism Clearance 26 (24.3) 24 (35.8) 2(50) 0.00
Polymyxin B MIC <0.5 mg/L before treatment 55 (51.4) 40 (69.7) 15 (37.5) 0.03
Polymyxin B treatment
Total dosage (mg) 1,157.4 + 12723 13151 + 1,517.0 893.3 + 626.7 0.10
2 mg/kg/day 6(56) 5(7.5) 1(25) 0.28
2.5-3 mg/kg/day 101 (94.4) 62 (92.5) 39 (97.5) 0.28
Load of 2-2.5 mg/kg as first dose 30 (28.0) 19 (28.4) 11(27.5) 0.92
Duration days 10453 13156 78+38 0.00
Nebuiization and intravenous use 3(28) 1(1.8) 2(50) 0.29
Polymyxin B monotherapy 2(19) 1(1.5) 1(25) o
Goncomitant with f-actam 42 (39.3) 27 40.3) 15 (37.5) 077
Concomitant with carbapenem 29 (27.1) 22 (328) 7(17.5) 0.08
Concoritant with tigecycline 39 (36.4) 21313 18 (45.0) 0.16
Underline condition (before polymyxin B treatment)
WBC (x10°4) 11467 109+ 6.0 1377 0.80
Hemoglobin (g/L) 88.1+222 914231 827+ 195 0.05
Platelets (x10%/L) 188.4 + 134.8 217.8 + 146.3 139.3 + 96.2 0.00
Albumin (/L) 331+56 33254 329+61 075
ALT () 543+ 946 60.7 + 1131 435+ 50.2 037
AST ) 582+ 59.9 499+ 503 721719 0.7
TBIL (umol) 431+ 79.7 355+ 63.0 558+ 101.4 0.05
Cr (umoi/L) 124.2 + 1259 120.1 + 1206 1309+ 1356 067
Kidney injury 28 (26.2) 16 (23.9) 12 (30.0) 0.04
Outcome
Mortality 48 (44.9) 13 (19.4) 35 (87.5) 0.00
Early nephrotoxicity (on the 3rd day of polymyxin B treatment) 24/100 (24.0) 13/64 (20.3) 11/36 (306) 025
Late nephrotoxicity (on the 7th day of polymyxin B treatment) 25/79 (31.6) 15/57 (26.3) 10/22 (45.5) 0.10

APACHE; acute physiology and chronic health evaluation, CPR; cardlio-puimonary resuscitation, ICU; intensive care unit, CCI; Charlson comorbidity index, WBC; white blood cell, ALT;
alanine aminotransferase, AST: aspartate transaminase, TBIL: total bilirubin, Cr: creatinine.









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Materials





