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Background: Polymyxin B(PMB) is crucial for treating carbapenem-resistant Gram-negative pulmonary infections. Despite existing 
guidelines, real-world dosing varies widely. The clinical and economic outcomes associated with higher versus lower dose regimens in 
routine practice require further elucidation.
Methods: This single-center retrospective cohort study included 235 adult patients with pulmonary infections who received 
intravenous PMB between January 2020 and December 2024. Based on real-world dosing practices, participants were categorized 
into high-dose and low-dose groups for comparative analysis of clinical efficacy, safety, and direct medical costs.
Results: A statistically significant difference in 28-day and 42-day all-cause mortality was observed between the two groups, although 
no significant differences were detected in clinical response rates or hospital length of stay. Safety assessments showed no statistically 
significant differences in hepatotoxicity, nephrotoxicity, or hematologic toxicity between groups; however, most non-significant 
adverse events occurred more frequently in the high-dose group. Direct medical costs analysis showed that the low-dose regimen 
significantly reduced drug costs, although total hospitalization costs did not differ significantly between the two groups.
Conclusion: For pulmonary infections, low-dose PMB (<1.5 mg/kg/day) combined with extended therapy was associated with lower 
mortality, better safety, and similar clinical response vs. high dose. Drug costs were lower, suggesting real-world cost savings. These 
findings support PMB dose optimization, but prospective validation is needed.
Keywords: PMB, pulmonary infections, dosages, efficacy, safety

Introduction
As a major form of hospital-acquired infections, pulmonary infections have attracted global attention due to their high 
incidence and associated mortality.1 Faced with the limited efficacy of carbapenem antibiotics caused by the spread of 
drug-resistant bacteria,2 polymyxin-class drugs, with their unique amphipathic molecular structure, can effectively 
penetrate the outer membrane lipid bilayer of Gram-negative bacteria. Given their efficacy against nearly all carbapenem- 
resistant organisms (CRO), they have now become one of the important treatment options for infections caused by 
multidrug-resistant bacteria.3,4 To mitigate the risk of treatment failure and resistance emergence, PMB is seldom 
administered as monotherapy but is typically combined with other agents based on local antimicrobial susceptibility 
patterns and guidelines.5

Compared with colistin (polymyxin E), PMB demonstrates more linear pharmacokinetics, less renal tubular accu
mulation, and a more predictable safety profile, making it a preferred agent for critically ill patients with severe 
infections.6 However, there is still considerable controversy over the optimal dosing regimen of PMB in clinical 

Infection and Drug Resistance 2026:19 609874                                                                    1
© 2026 Li et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Infection and Drug Resistance                                                          

Open Access Full Text Article

https://doi.org/10.2147/IDR.S609874
Received: 17 March 2026
Accepted: 15 June 2026
Published: 22 June 2026

In
fe

ct
io

n 
an

d 
D

ru
g 

R
es

is
ta

nc
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


treatment.7 The daily dosage recorded in the current drug instructions varies regionally. The Chinese generic drug 
(YaLe®) uses a fixed daily dose (50–100 million IU/day), while the original U.S. drug recommends a weight-adjusted 
dose (15,000–25,000 IU/kg/day).8 More notably, there is a conflict between the evidence from evidence-based medicine 
and the drug’s label recommendations: the 2016 U.S. adult hospital-acquired/ ventilator-associated pneumonia clinical 
practice guidelines suggest a daily dose of 2.5–3 mg/kg (administered in divided doses) for patients with normal renal 
function (1 mg = 10,000 IU), while the 2019 international consensus recommends a loading dose (2.0–2.5 mg/kg) 
combined with a maintenance dose (1.25–1.5 mg/kg, q12h).9

Although some retrospective studies suggest an association between higher doses and clinical outcomes such as in- 
hospital mortality,10 the majority of available research is based on Western populations. Considering the potential ethnic 
differences in body weight, renal function, drug metabolism and clinical practice, the conclusions drawn from these 
studies may not be directly applicable to Chinese patients. Therefore, real-world evidence comparing the effectiveness, 
safety, and economic impact of different dosing strategies in this specific population is needed. Leveraging real-world 
clinical data, this retrospective cohort study aims to compare clinical outcomes, safety profiles, and direct medical costs 
between patients receiving high-dose (HD) versus low-dose (LD) PMB regimens for pulmonary infections. The findings 
are intended to inform clinical practice and provide a basis for further prospective research.

Materials and Methods
Study Design and Patient
This was a retrospective observational study aimed at reflecting the real-world clinical use of PMB. It was conducted as 
a single-center cohort study that enrolled adult patients with pulmonary infections who received intravenous PMB at the 
First Affiliated Hospital of Shandong First Medical University (Qianfoshan Hospital, Shandong Province) from 
January 2020 to December 2024.

All patients received PMB produced by Shanghai No.1 Biochemical & Pharmaceutical Co., Ltd. (Approval Number 
H31020844, specification: 500,000 units/bottle). The dosage conversion was performed according to the drug label (1 mg 
= 10,000 IU).

The dosing threshold for group stratification was set at 1.5 mg/kg/day. The selection of this value was based on the 
Chinese drug label (YaLe®), the US package insert, and the 2019 international consensus guideline: it represents both the 
upper limit of the recommended maintenance dose in the international consensus and a reasonable cutoff between the 
maximum approved dose in China and the minimum recommended dose in the United States. Therefore, the HD group 
was defined as patients receiving PMB at a dose of ≥1.5 mg/kg/d, while the LD group received <1.5 mg/kg/d.

Inclusion criteria were as follows:

1. Hospitalized with a diagnosis of pulmonary infection.
2. Received intravenous PMB for at least 3 consecutive days.
3. Aged 18 years or older.

Exclusion criteria were as follows:

1. Missing key clinical data (eg., baseline liver and kidney function, body weight).
2. Pregnancy or lactation.
3. Hospitalization duration exceeding 75 days.

Data Extraction
All data were obtained from the hospital’s medical big data cloud platform for single diseases. This platform integrates 
data from multiple systems, including the Hospital Information System (HIS), Electronic Medical Record (EMR), 
Laboratory Information System (LIS), Picture Archiving and Communication Systems (PACS), and Nursing 
Information System (NIS). Data were independently extracted and cross-validated by two investigators. Data extraction 
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was performed in strict accordance with the predefined study protocol, and missing data and outliers were managed using 
a uniform standardized procedure. This study was approved by the hospital’s ethics committee, and the requirement for 
informed consent was waived.

Outcomes
The primary outcome of this analysis was the clinical efficacy rate, defined as the improvement or normalization of 
clinical symptoms and signs, along with microbiological clearance and the normalization of relevant biochemical 
laboratory parameters after PMB treatment. Secondary outcome measures included 28-day all-cause mortality, 42-day 
all-cause mortality, length of hospitalization, and adverse events. The definitions are as follows:

1. All-cause mortality: Death during hospitalization or abandonment of treatment due to disease deterioration or other 
reasons within 28 or 42 days of PMB use.

2. Adverse events: Assessed according to the Common Terminology Criteria for Adverse Events (CTCAE) 5.0 
standard.11

3. Nephrotoxicity: Total incidence of nephrotoxicity, acute kidney injury, increased serum creatinine, and increased 
blood urea nitrogen.

4. Hepatotoxicity: Total incidence of hepatotoxicity, increased alanine aminotransferase (ALT), increased aspartate 
aminotransferase (AST), elevated total bilirubin (TBIL), and increased γ-glutamyl transferase (GGT).

5. Hematotoxicity: Total incidence of hematotoxicity, decreased hemoglobin (HGB), and reduced platelet count 
(PLT).

This study is conducted from the perspective of the medical insurance payer, aiming to provide directly applicable 
incremental cost-effectiveness evidence for insurance policy decision-making. The analysis considered only direct 
medical costs, including total hospitalization expenses (covering diagnosis, treatment, examinations, nursing, and bed
ding fees) and medication cost of PMB.

Statistical Analysis
Statistical analysis was performed using the hospital’s health medical big data single-disease cloud platform system 
(based on R language). Categorical data are expressed as n (%), and inter-group comparisons were made using the χ2- 
test. Normally distributed continuous data are presented as mean ± standard deviation, and group comparisons were made 
using the independent samples t-test. Non-normally distributed continuous data are expressed as median (interquartile 
range, IQR), and group comparisons were made using the Wilcoxon rank-sum test. Univariate and multivariate logistic 
regression analyses were employed to identify factors associated with treatment failure and nephrotoxicity. These models 
calculated the odds ratio (OR) and 95% confidence interval (CI). A two-sided P value of < 0.05 was considered 
statistically significant.

Results
Patient Characteristics
This study included 235 patients with pulmonary infections (HD, n=106; LD, n=129) after excluding 350 of 585 initially 
screened patients due to age ≤18 years, treatment duration < 3 days, or missing key data (Figure 1). Baseline 
characteristics differed significantly between groups, including male and concomitant chronic kidney disease (P < 0.05).

These discrepancies were addressed in the outcome analysis using univariate and multivariate logistic regression. 
After adjustment, baseline characteristics were well-balanced (Table 1).

Efficacy
After adjusting for baseline confounding factors using multivariate logistic regression (Table 2), statistically significant 
differences in all-cause mortality were observed between the two groups at 28 days (OR = 2.38, 95% CI: 1.16–4.98, P = 
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0.019) and 42 days (OR = 2.08, 95% CI: 1.02–4.29, P = 0.045). The Kaplan-Meier survival curves (Figure 2) and Log 
rank test corroborated the significant difference in survival between the two groups (P = 0.024). In contrast, no 
statistically significant differences were observed between the two groups in clinical efficacy rate (P = 0.132) or median 
length of hospital stay (P = 0.205).

Both univariate and multivariate logistic regression analyses identified several factors significantly associated with 
28-day all-cause mortality (Table 3), including: hemodialysis (P = 0.002), hypoalbuminemia (P =0.001), PMB dosage of 
≥1.5 mg/kg/day (P = 0.026), central nervous system infection (P < 0.001). Conversely, a longer duration of PMB therapy 
correlated inversely with mortality (OR = 0.88, 95% CI: 0.81–0.95, P = 0.001). Subgroup analysis showed there were 
161 patients in the survivors group, with a PMB treatment duration of 9 (6, 12) days; and 74 patients in the non-survivors 
group, with a treatment duration of 6 (4, 9) days. The P-value for the between-group difference by the two-sample 
Wilcoxon test was < 0.001, indicating a statistically significant difference. Therefore, the treatment duration of PMB was 
significantly longer in surviving patients than in those who deceased.

Safety
After adjusting for confounding factors, no significant differences were observed in the incidence of nephrotoxicity, 
hepatotoxicity, hematotoxicity, or individual adverse events (including decreased hemoglobin) between the two groups 
(Table 4). Multivariate analysis revealed that hemodialysis (OR = 3.91, 95% CI: 1.60–9.95, P = 0.003) and hypoalbu
minemia (OR = 2.57, 95% CI: 1.19–5.96, P = 0.021) were independently associated with the development of 
nephrotoxicity (Table 5). In conclusion, while the incidence of adverse events, including nephrotoxicity, was comparable 
between the LD and HD regimens after adjusting for confounders, multivariate analysis identified hemodialysis and 
hypoalbuminemia as significant independent risk factors for nephrotoxicity. This underscores that the risk of renal injury 
is driven more by patient-specific factors than by the dosage regimen itself. Therefore, the comparable safety profile of 
the LD regimen reinforces its advantages, supporting it as a viable and preferable treatment option given its superior 
efficacy.

Figure 1 Schematic diagram of the patient screening process.
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Table 1 Patient Characteristics

Characteristics HD Group (≥1.5) (n=106) LD Group (<1.5) (n=129) Total (n=235) P-value*

Demographic Features

Age (years) 60 (51.25, 74.75) 64 (53, 77) 63 (52, 77) 0.232

Male 62 (58.5) 108 (83.7) 170 (72.3) <0.01
Body weight (kg) 60 (50, 65) 75 (70, 80) 70 (60, 75) <0.01

Comorbidities

Chronic lung disease 7 (6.6) 17 (13.2) 24 (10.2) 0.098
Chronic liver disease 25 (23.6) 25 (19.4) 50 (21.3) 0.433

Chronic kidney disease 44 (41.5) 30 (23.3) 74 (31.5) <0.01

Hypertension 41 (38.7) 60 (46.5) 101 (43) 0.227
Coronary heart disease 37 (34.9) 42 (32.6) 79 (33.6) 0.705

Diabetes 29 (27.4) 53 (41.1) 82 (34.9) 0.028

Hematological malignancy 1 (0.9) 6 (4.7) 7 (3) 0.201
Solid tumor 14 (13.2) 19 (14.7) 33 (14) 0.738

Concomitant Conditions

ICU 66 (62.3) 74 (57.4) 140 (59.6) 0.446

Shock 33 (31.1) 34 (26.4) 67 (28.5) 0.420
Transplant status 10 (9.4) 8 (6.2) 18 (7.7) 0.354

Mechanical ventilation 76 (71.7) 84 (65.1) 160 (68.1) 0.281

Hemodialysis 27 (25.5) 24 (18.6) 51 (21.7) 0.204
ECMO 3 (2.8) 5 (3.9) 8 (3.4) 0.937

Hypoalbuminemia 71 (67) 80 (62) 151 (64.3) 0.429

Neutropenia 15 (14.2) 12 (9.3) 27 (11.5) 0.246

Concomitant Infection Sites

Bloodstream infection 31 (29.2) 40 (31) 71 (30.2) 0.770

Intra-abdominal infection 13 (12.3) 16 (12.4) 29 (12.3) 0.974

Urinary tract infection 7 (6.6) 6 (4.7) 13 (5.5) 0.515
Central nervous system infection 8 (7.5) 15 (11.6) 23 (9.8) 0.295

Pathogens

Escherichia coli 40 (37.7) 42 (32.6) 82 (34.9) 0.407

Klebsiella pneumoniae 54 (50.9) 65 (50.4) 119 (50.6) 0.932
Enterobacter cloacae 3 (2.8) 7 (5.4) 10 (4.3) 0.512

Pseudomonas aeruginosa 39 (36.8) 56 (43.4) 95 (40.4) 0.304

Acinetobacter baumannii 57 (53.8) 88 (68.2) 90 (38.3) 0.023
CRE 7 (6.6) 10 (7.8) 17 (7.2) 0.735

CRAB 49 (46.2) 72 (55.8) 121 (51.5) 0.143

CRPA 15 (14.2) 28 (21.7) 43 (18.3) 0.136

Combination Medications

PMB + MEM 16 (15.1) 20 (15.5) 36 (15.3) 0.931

PMB + CZA 2 (1.9) 4 (3.1) 6 (2.6) 0.864
PMB + TGC 14 (13.2) 11 (8.5) 25 (10.6) 0.247

PMB + Inhalation CMS 4 (3.8) 5 (3.9) 9 (3.8) >0.99

PMB + Inhalation PMB 11 (10.4) 4 (3.1) 15 (6.4) 0.023
PMB + TZP 10 (9.4) 10 (7.8) 20 (8.5) 0.646

PMB + C/S 19 (17.9) 28 (21.7) 47 (20) 0.471

PMB + AMK 3 (2.8) 11 (8.5) 14 (6) 0.066

(Continued)
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Economic Evaluation
Given comparable efficacy between the two groups, cost-minimization analysis (CMA) was performed after adjusting for 
baseline confounding factors using multivariate logistic regression to evaluate their economic outcomes. Using the HD 
group as the reference, after adjusting for baseline confounding factors, multivariate regression of economic outcomes 
(Table 6) showed that the LD regimen significantly reduced PMB drug costs (β = −13,377.02, standard deviation = 
4,419.84, P = 0.003). However, there was no statistically significant difference in total hospitalization costs between the 
HD group and the LD group (β = 11,168.20, standard deviation = 30,590.13, P = 0.715). Overall, the LD regimen 
significantly reduced drug costs, although total hospitalization costs did not differ significantly between the two groups. 
Several subgroup analyses were conducted; however, these were hypothesis-generating and should be interpreted with 
caution.

Discussion
Recently, the detection rates of Acinetobacter baumannii, Pseudomonas aeruginosa, and carbapenem-resistant 
Enterobacterales have been steadily increasing.12 Global surveillance data highlight a growing resistance to carbapenem 
antibiotics, severely limiting treatment options for treating severe pulmonary infections.13 In response, polymyxins, with 
their unique amphipathic molecular structure that enables effective penetration of the outer membrane of Gram-negative 
bacteria, have become one of the key drugs for salvage therapy in multi-drug resistant (MDR) infections.14 However, 
there remains considerable debate about the optimal administration strategy for PMB in clinical settings.9,15 This study, 
using real-world data, systematically compares the differences in efficacy, safety, and cost between HD (≥1.5 mg/kg/d) 
and LD (<1.5 mg/kg/d) regimens in adult patients with pulmonary infections. Given that most existing dosage 
comparison data are derived from foreign populations, and considering the potential ethnic differences in pharmacoki
netics, genetic factors, and susceptibility to nephrotoxicity between Chinese and foreign populations, the goal of this 

Table 1 (Continued). 

Characteristics HD Group (≥1.5) (n=106) LD Group (<1.5) (n=129) Total (n=235) P-value*

PMB + immunosuppressants 48 (45.3) 50 (38.8) 98 (41.7) 0.313

Other Indicators

PMB treatment duration (days) 8 (5, 11) 8 (5, 12) 8 (5, 11) 0.502
Median Dose (mg/kg) 1.77 (1.62, 2) 1.3 (1.15, 1.37) 1.44 (1.25, 1.71) <0.001

Notes: *Exact P-value; Data are presented as n (%) for categorical variables and median (25th percentile, 75th percentile) for continuous variables. 
Abbreviations: HD, high dose; LD, low dose; ICU, intensive care unit; ECMO, Extracorporeal membrane oxygenation; CRE, Carbapenem-resistant 
Enterobacterales; CRAB, Carbapenem-resistant Acinetobacter baumannii; CRPA, Carbapenem-resistant Pseudomonas aeruginosa; PMB, Polymyxin B; MEM, mer
openem; CZA, ceftazidime/avibactam; TGC, tigecycline; CMS, Colistimethate Sodium; TZP, tazobactam/piperacillin; C/S, cefoperazone/sulbactam.

Table 2 Comparison of Efficiency and Multivariate Logistic Regression Adjustment

Efficiency HD Group 
(n=106)

LD Group 
(n=129)

Total 
(n=235)

P value Multivariate Logistic Regression

OR 95% CI P-value*

Clinical efficacy rate 52 (49.1) 54 (41.9) 106 (45.1) 0.27 1.68 0.86–3.32 0.132

28-day all-cause mortality 42 (39.6) 32 (24.8) 74 (31.5) 0.015 2.38 1.16–4.98 0.019
42-day all-cause mortality 42 (39.6) 35 (27.1) 77 (32.8) 0.042 2.08 1.02–4.29 0.045

β Standard 
Deviation

P-value*

Length of hospital stay (days) 16 (10, 29) 22 (13, 31) 19 (11, 30) 0.069 −3.18 2.50 0.205

Notes: *Exact P-value; Categorical variables are presented as percentages n (%), and continuous variables are presented as median (M (P25, P75)). 
Abbreviations: HD, high dose; LD, low dose; OR, odds ratio; 95% CI, 95% confidence interval.
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study is to provide reliable evidence-based guidance and decision-making support to guide optimized dosing in domestic 
clinical practice.

In terms of efficacy, the HD regimen did not significantly improve the clinical response rate (P = 0.132). This finding 
is consistent with the dose-exploration study conducted by Zhang et al (n = 92).16 In their subgroup analysis of bacterial 
clearance rate, the advantage of the HD group (2 million IU/d) was no longer significant after multivariate adjustment. 
Similarly, a prospective study also found that the bacterial clearance rate in the HD group (150 mg/d) showed no 
significant advantage (35.2% vs 33.3%, P = 0.74).17 However, a study by Xia et al18 on the daily dosage of PMB found 
that the response rate and bacterial clearance rate in the 2 mg/kg/d and 2.5 mg/kg/d groups were significantly higher than 
those in the 1.5 mg/kg/d group (P < 0.05). In addition, our study found a significant difference in all-cause mortality 
between the HD and LD groups at both 28 and 42 days (P < 0.05). In contrast, the study by Liu et al observed no 
statistically significant difference in either 14-day mortality (23.7% vs. 27.8%, P = 0.42) or 28-day mortality (30.9% vs. 

Table 3 Univariate and Multivariate Logistic Regression Analysis of Factors Affecting 28-Day 
All-Cause Mortality

Influencing Factor Univariate Analysis Multivariate Logistic Regression

χ2/w value P value OR 95% CI P-value*

Chronic kidney disease 6.92 0.009 0.85 0.34–1.98 0.705
ICU 8.05 0.005 1.39 0.64–3.06 0.411

Shock 9.49 0.002 1.44 0.69–2.97 0.329

Hemodialysis 16.55 <0.001 4.77 1.84–12.97 0.002
Hypoalbuminemia 17.93 <0.001 4.01 1.85 −9.38 0.001

Central nervous system infection 5.06 0.025 7.87 2.67 −24.55 <0.001

CRAB 4.93 0.027 1.21 0.60–2.44 0.593
PMB treatment duration (days) 7708 <0.001 0.88 0.81–0.95 0.001

PMB dosage ≥1.5 mg/kg/d 5.92 0.015 2.13 1.10 −4.18 0.026

Notes: *Exact P-value; χ2/w can be used to adjust for the influence of model complexity or sample size on the chi- 
square value. 
Abbreviations: OR, odds ratio; 95% CI, 95% confidence interval; ICU, intensive care unit; CRAB, Carbapenem- 
resistant Acinetobacter baumannii; PMB, Polymyxin B sulfate.

Figure 2 42-day survival analysis: Kaplan-Meier survival curve from 42 days after intravenous injection of PMB.
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Table 5 Univariate and Multivariate Logistic Regression Analyses of Factors Influencing 
Nephrotoxicity

Influencing Factor Univariate Analysis Multivariate Logistic Regression

χ2/w value P value OR 95% CI P-value*

Chronic liver disease 7.03 0.0080 0.40 0.08–1.37 0.185

Chronic kidney disease 11.68 <0.001 1.03 0.42–2.38 0.952

Coronary heart disease 5.41 0.0200 1.32 0.63–2.73 0.453
Shock 7.42 0.0060 1.46 0.70–2.99 0.309

Hemodialysis 30.4 <0.001 3.91 1.60–9.95 0.003

Hypoalbuminemia 8.30 0.004 2.57 1.19–5.96 0.021
Klebsiella pneumoniae 5.48 0.019 1.67 0.84–3.39 0.146

CRAB 4.82 0.028 1.46 0.73–2.96 0.288

PMB + immunosuppressants 5.64 0.018 1.03 0.42–2.37 0.952

Notes: *Exact P-value; χ2/w can be used to adjust for the influence of model complexity or sample size on the 
chi-square value. 
Abbreviations: OR, odds ratio; 95% CI: 95% confidence interval; ICU, intensive care unit; CRAB, Carbapenem- 
resistant Acinetobacter baumannii; PMB, Polymyxin B sulfate.

Table 4 Comparison of Safety and Adjustment via Multivariate Logistic Regression

Safety HD Group (n=106) LD Group (n=129) Total (n=235) P value Multivariate Logistic Regression

OR 95% CI P-value*

Nephrotoxicity

Total nephrotoxicity 29 (27.4) 27 (20.9) 56 (23.8) 0.250 1.49 0.67–3.30 0.324

Acute kidney injury 18 (17) 15 (11.6) 33 (14) 0.240 1.71 0.62–4.68 0.297

Elevated serum creatinine, 14 (13.2) 16 (12.4) 30 (12.8) 0.854 1.11 0.39–3.12 0.841
Elevated blood urea 19 (17.9) 17 (13.2) 36 (15.3) 0.315 1.58 0.62–4.04 0.335

Hepatotoxicity

Total hepatotoxicity 26 (24.5) 31 (24) 57 (24.3) 0.929 1.13 0.51–2.48 0.763

Elevated ALT 11 (11.4) 9 (7) 20 (8.5) 0.353 1.37 0.41–4.55 0.606
Elevated AST, 8 (7.5) 10 (7.8) 18 (7.7) 0.953 0.89 0.22–3.21 0.858

Elevated TBIL 14 (13.2) 11 (8.5) 25 (10.6) 0.247 2.27 0.77–6.82 0.135

Elevated GGT 12 (11.3) 15 (11.6) 27 (11.5) 0.941 1.07 0.37–2.97 0.903

Hematotoxicity

Total hematotoxicity 27 (25.5) 26 (20.2) 53 (22.6) 0.332 1.61 0.73–3.58 0.239

Decreased HGB 12 (11.3) 8 (6.2) 20 (8.5) 0.162 1.84 0.54–6.28 0.326
Decreased PLT 19 (17.9) 21 (16.3) 40 (17) 0.738 1.33 0.55–3.22 0.522

Notes: *Exact P-value; Categorical variables are presented as percentages n(%). 
Abbreviations: HD, high dose; LD, low dose; OR, odds ratio; 95% CI, 95% confidence interval; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TBIL, total 
bilirubin; GGT, γ-glutamyl transferase; HGB, hemoglobin; PLT, platelet.

Table 6 Comparison of Economics and Adjustment via Multivariate Logistic Regression

Economic HD Group (n=106) (RMB) LD Group (n=129) (RMB) P value Correction for the Multivariate Logistic 
Regression

β Standard Error P value*

PMB cost 27636 25,333 0.659 −13,377.02 4419.84 0.003

Total cost 148485.43 159,403.85 0.516 11,168.20 30,590.13 0.715

Notes: *Exact P-value. 
Abbreviations: HD, high dose; LD, low dose; RMB, renminbi.
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37.7%, P = 0.21) between the HD group and the LD group (100 mg/d). These findings suggest that outcome 
discrepancies across studies may be influenced by other confounding factors. It is worth noting that the significantly 
higher all-cause mortality in the HD group, despite no difference in clinical response rate compared with the LD group, is 
a counterintuitive result that requires in-depth analysis. Several speculative hypotheses may explain this phenomenon: (1) 
Patients in the HD group may have more severe underlying diseases (eg., advanced organ dysfunction, comorbidities 
such as diabetes or cardiovascular disease) that were not fully captured in this study. These unmeasured clinical 
characteristics could lead to a higher baseline mortality risk, and the HD PMB regimen may not offset this inherent 
risk, resulting in the observed higher mortality rate. (2) Higher doses of PMB within the study range may induce 
subclinical neurotoxicity (eg., peripheral neuropathy, cognitive disturbances) or electrolyte disturbances (eg., hypokale
mia, hypomagnesemia), which are not fully reflected in the safety indicators monitored in this study. For critically ill 
patients with fragile physiological status, these subtle adverse effects may further aggravate their condition and increase 
mortality risk. (3) Patients in the HD group may have been prescribed more concurrent medications (eg., other 
nephrotoxic antibiotics, vasopressors), and the interaction between PMB and these drugs may have exacerbated organ 
damage (especially renal function impairment), thereby increasing mortality. In addition, the higher drug load of the HD 
regimen may impose excessive metabolic burden on the kidneys and other vital organs, which is not conducive to the 
recovery of critically ill patients.

Multivariate analysis identified concurrent CNS infection (OR = 7.87), hemodialysis, and hypoalbuminemia as key 
risk factors for 28-day all-cause mortality, while longer PMB treatment was associated with survival. Central nervous 
system infection was the strongest predictor, potentially due to inflammatory disruption of the blood-brain barrier, 
leading to cerebral edema and neurological damage.19 In hemodialysis patients, catheter-related infections significantly 
raised mortality—CVC use had higher infection (14.3% vs. 2.2%) and mortality rates (25% vs. 12.7%) than AVF.20 

Similarly, studies have also found the treatment duration of PMB was significantly longer in surviving patients than in 
those who deceased.21,22 Although prolonged PMB therapy correlates with better outcomes, DRG payment systems and 
insurance constraints necessitate agile clinical assessment and timely sequential therapy. A patient-tailored approach 
integrating pharmacological and clinical factors is crucial for optimizing outcomes.

Regarding safety, no statistically significant differences were observed in the incidence of nephrotoxicity, hepato
toxicity, or hematological toxicity between the HD and LD regimens of PMB (P > 0.05). This suggests that a moderate 
increase in PMB dosage within the observed range does not significantly elevate the overall risk of adverse events. 
However, the incidence of nephrotoxicity, hepatotoxicity, and hematotoxicity (excluding elevated AST and GGT) was 
numerically higher in the HD group, with a notably higher incidence of decreased hemoglobin (11.3% vs. 6.2%). In 
terms of nephrotoxicity, the incidence of acute kidney injury (AKI) was 17.0% in the HD group and 11.6% in the LD 
group, with no significant difference (P = 0.24). Both univariate and multivariate logistic regression analyses indicated 
that a daily dosage ≥1.5 mg/kg did not increase the risk of nephrotoxicity. However, hemodialysis (OR = 3.91, 95% CI: 
1.6–9.95, P = 0.03) and hypoalbuminemia (OR = 2.57, 95% CI: 1.19–5.95, P = 0.021) were independently associated 
with an increased risk of nephrotoxicity. Notably, a meta-analysis by Zhao et al23 (using a 2 mg/kg/day cutoff) and 
a Brazilian study by Elias et al10 (using a ≥ 200 mg daily dosage) both suggested that higher doses are linked to a greater 
risk of nephrotoxicity. Combining existing evidence, the risk of PMB-related nephrotoxicity appears to remain relatively 
stable within the dosage range of ≤ 1.5–2 mg/kg/day (approximately < 200 mg/day), but increases significantly beyond 
this threshold. The lack of a significant dose-nephrotoxicity relationship in this study may be attributed to the limited 
recommended dosage range for domestic generic products (500,000–1,000,000 IU/day), insufficient samples with 
dosages > 200 mg/day, and relatively short treatment durations (median 8 days). This highlights the need for larger 
sample sizes and longer follow-up periods to further investigate this relationship. For patients undergoing hemodialysis, 
changes in antibiotic clearance lead to fluctuations in drug concentrations, potentially exposing the kidneys to inap
propriate drug levels.24 A review suggests that renal replacement therapy, including hemodialysis, significantly alters 
drug exposure, affecting both PK and PD.25 Additionally, hypoalbuminemia may indirectly increase the risk of 
nephrotoxicity by altering the interaction of PMB with proteins or receptors in certain clearance pathways, thereby 
increasing the drug’s volume of distribution and clearance rate.26,27
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From an economic perspective, the LD group was associated with significantly lower medication costs (β = 
−13,377.02, P = 0.03) compared to the HD group. This is likely due to the pharmacokinetic characteristics of PMB, 
which has a long half-life of 11.9 hours.7 This suggests that the drug tends to accumulate in the body, making higher 
doses more likely to require frequent adjustments to maintain effective and safe concentrations, thereby increasing 
medication usage and cost. Regarding total hospitalization costs, no statistically significant difference was found between 
the two groups (β = 11,168.20, P = 0.715). It is plausible that although the HD group incurred higher medication costs, 
this could have been offset by other factors such as shorter hospital stays resulting from faster infection control in 
critically ill patients. However, it is important to note that in patients with renal insufficiency or those undergoing 
continuous renal replacement therapy, the clearance of PMB is increased (sieving coefficient: 0.32–0.59).18,28 In such 
cases, the need for dosage adjustments might increase, potentially adding to the overall cost.

This study observed a noteworthy phenomenon: among adult patients with pulmonary infections treated with 
polymyxin B, the HD group (≥ 1.5 mg/kg/d) showed higher mortality. This finding is based on the specific 1.5 mg/kg/ 
d threshold; applying a higher threshold (eg., ≥ 2.0 mg/kg/d) might yield different efficacy and safety profiles, warranting 
further investigation. For this paradoxical dose-mortality association, we propose two non-mutually exclusive explana
tions. First, unmeasured confounding—particularly confounding by indication due to disease severity—is likely the 
primary cause. Critically ill patients with more organ dysfunction tend to receive higher doses. Although multivariate 
adjustment was performed, the lack of standardized severity scores (eg., APACHE II, SOFA) precludes full correction, 
making the observed lower mortality in the LD group more reflective of this bias than a causal benefit. Second, dose- 
related toxicity may contribute: higher doses increase risks of neurotoxicity and electrolyte disturbances, and drug 
interactions with other nephrotoxic agents could worsen outcomes.

This study has several inherent limitations that must be fully considered when interpreting the results. First, its 
retrospective observational design limits the strength of causal inference, and residual confounding or confounding by 
indication cannot be fully excluded. Second, therapeutic drug monitoring (TDM) data were unavailable, while PMB 
exhibits significant pharmacokinetic variability, and international consensus recommends TDM to optimize therapy. 
Third, this study reflects real-world practice in China at the time, where no loading dose was administered, which differs 
from international consensus recommendations based on foreign products. Fourth, although outcome assessment 
followed predefined criteria and was performed by researchers blinded to group allocation, the lack of a prospective 
blinded adjudication process remains a methodological limitation.

Conclusion
Based on real-world data, this study found that in adult pulmonary infection patients, the HD PMB regimen (≥1.5 mg/kg/ 
d) showed no superiority over the LD regimen (<1.5 mg/kg/d) in efficacy, safety, or cost-effectiveness, suggesting LD as 
a viable alternative. However, these findings warrant caution: as a retrospective hypothesis-generating study, the observed 
dose-mortality association is likely confounded by disease severity, not causal. Limitations include single-center design, 
small sample, and lack of comparison with novel agents. Future validation via large-scale multicenter prospective trials 
or advanced observational methods (eg., propensity score weighting, target trial emulation) is needed to confirm these 
results and assess generalizability.
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