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Abstract. Within the present study, the aim was to identify 
the factors associated with treatment failure in peritoneal dial‑
ysis‑associated peritonitis (PDAP), thereby enabling earlier 
clinical identification and timely recognition of patients at an 
increased risk of worse prognosis. The present retrospective 
study utilized patients diagnosed with PDAP at the Affiliated 
Yongchuan Hospital of Chongqing Medical University 
(Chongqing, China), between May 2016 and December 2024. 
PDAP episodes were classified as treatment success or failure. 
Baseline clinical features and relevant laboratory indices 
were compared across the two groups. Potential risk factors 
for PDAP were explored using Least Absolute Shrinkage and 
Selection Operator (LASSO) regression in conjunction with 
generalized estimating equation (GEE) logistic regression 
analysis. The discriminative performance of the identified 
predictors for treatment failure was subsequently assessed 
through receiver operating characteristic (ROC) curve 
analysis. A total of 72 patients undergoing peritoneal dialysis 
experienced 103 PDAP episodes. Among these, 71 episodes 
(68.93%) resulted in treatment success and 32 (31.07%) resulted 
in treatment failure. LASSO regression identified four poten‑
tial predictors. GEE logistic regression analysis showed that 
D‑dimer [odds ratio (OR)=3.57; 95% CI: 1.83‑6.95; P<0.001], 
systemic inflammatory response index (SIRI; OR=1.10; 95% 
CI: 1.05‑1.15; P<0.001) and serum phosphorus (OR=3.16; 95% 
CI: 1.14‑8.76; P=0.027) were independent risk factors for 
treatment failure in PDAP episodes. ROC analysis indicated 
that D‑dimer exhibited the highest predictive performance 
[area under the curve (AUC)=0.76; 95% CI: 0.64‑0.86], with 
an optimal cutoff value of 1.39 (sensitivity: 62.5%; specificity: 

83.1%), outperforming SIRI (AUC=0.67; 95% CI: 0.54‑0.80) 
and serum phosphorus (AUC=0.64; 95% CI: 0.51‑0.76). The 
present study concluded that elevated D‑dimer, SIRI and 
serum phosphorus were independently associated with treat‑
ment failure in PDAP, with D‑dimer level demonstrating the 
strongest predictive value.

Introduction

Compared with hemodialysis (HD), peritoneal dialysis (PD) 
provides multiple benefits, including greater treatment flex‑
ibility, fewer dietary limitations and improved maintenance of 
residual kidney function (1). Globally, PD accounts for 10‑11% 
of all dialysis modalities, with marked regional variation and its 
utilization has increased steadily over the past decade (2). This 
increase has been largely attributable to health policy measures 
encouraging home‑based dialysis, supported by international 
clinical guidelines such as those issued by Kidney Disease: 
Improving Global Outcomes (3) which recognize PD as a key 
component of patient‑centered and sustainable management of 
end‑stage kidney disease. Consistent with these recommenda‑
tions, national and regional registry data have demonstrated a 
continued rise in both incident and prevalent PD populations, 
highlighting the growing role of PD in contemporary renal 
care (4).

Despite these developments, PD‑associated peritonitis 
(PDAP) remains a major complication of PD and a leading 
cause of technique failure. Although advances in catheter 
technology, connection devices, patient training and anti‑
microbial management have contributed to a reduction in 
peritonitis incidence, PDAP continues to be a predominant 
cause of hospitalization, catheter removal and transfer to 
HD  (5). Importantly, treatment failure not only adversely 
affects individual patient outcomes but also compromises 
long‑term PD technique survival and the sustainability of PD 
programs (6).

Current management strategies for PDAP primarily rely on 
standardized empiric and pathogen‑directed antibiotic regi‑
mens (7). While effective for many patients, these approaches 
do not fully account for the marked heterogeneity in treat‑
ment response observed in routine clinical practice. Existing 
guidelines, including the International Society for Peritoneal 
Dialysis peritonitis recommendations (2016 and 2022 
updates) (7,8), primarily focus on diagnosis and antimicrobial 
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management, but provide limited guidance on validated indi‑
cators for predicting treatment failure, and no standardized risk 
prediction tools have been established (5,9,10), and clinicians 
often lack objective parameters to support timely escala‑
tion or individualized management decisions. As the global 
PD population continues to expand, there is an increasing 
clinical need to more precisely identify determinants associ‑
ated with therapeutic failure in PDAP. Therefore, the present 
study aimed to identify factors associated with unsuccessful 
treatment outcomes in patients with PDAP, with the goal of 
enabling earlier intervention and improving clinical prognosis.

Materials and methods

Study population. Patients diagnosed with PDAP and treated 
at the Peritoneal Dialysis Center within the Department 
of Nephrology and Rheumatology at Yongchuan Hospital 
(Chongqing, China) between May 2016 and December 2024 
were enrolled in the present study. The inclusion criteria were 
as follows: Patients aged ≥18 years who were undergoing PD 
and had a confirmed diagnosis of PDAP. The exclusion criteria 
comprised the following: i) Presence of malignant tumors, 
hematologic malignancies, liver cirrhosis or autoimmune 
diseases; ii) concurrent treatment with PD and HD or a history 
of kidney transplantation; iii)  history of acute or chronic 
infection within the preceding 3 months; iv) occurrence of 
thromboembolic events such as cerebral infarction, myocar‑
dial infarction, pulmonary embolism or deep vein thrombosis 
within the past 3 months; v) use of corticosteroids, immuno‑
suppressive agents, anticoagulants or antiplatelet drugs; and 
vi) incomplete clinical data.

In the present study, PDAP episodes were considered the 
unit of analysis. All patients were followed until discontinuation 
of PD due to transfer to HD, kidney transplantation or mortality, 
or until December 31, 2024, whichever occurred first.

Data collection. Clinical data, including age and sex distribu‑
tion, baseline characteristics, PDAP episode information and 
treatment outcomes were retrospectively extracted from the 
electronic medical records of all eligible patients. A total of 
72 patients who experienced 103 PDAP episodes were included 
in the present study. At the episode level, the mean age was 
51.0 years, with a median of 52 years (range, 20‑79 years; 
interquartile range, 44.5‑56.0 years). Among the 103 PDAP 
episodes, 59 episodes (57.3%) occurred in male patients and 
44 episodes (42.7%) occurred in female patients. The collected 
information included the following: i) General information: 
Patient age, sex, primary renal disease, comorbidities (hyper‑
tension and diabetes), dialysis vintage, precipitating factors for 
PDAP and whether the episode represented the first occur‑
rence of peritonitis; ii) laboratory parameters: White blood cell 
count, neutrophil count, lymphocyte count, monocyte count, 
platelet count, hemoglobin, procalcitonin, serum albumin, 
serum creatinine, blood urea nitrogen, serum phosphorus, 
potassium, calcium, D‑dimer, activated partial thromboplastin 
time, total cholesterol, triglycerides, low‑density lipoprotein 
and microbiological culture results; and iii) calculated indices: 
Systemic inflammatory response index (SIRI) calculated using 
the following formula: SIRI=(neutrophil count x monocyte 
count)/lymphocyte count.

Diagnosis and clinical outcomes of PDAP. PDAP diag‑
nosis was made according to the 2022 International Society 
for Peritoneal Dialysis guidelines for the prevention and 
management of PDAP  (7). PDAP was diagnosed when at 
least two of the following three diagnostic criteria were met: 
i) Clinical manifestations consistent with peritonitis, including 
abdominal pain and/or cloudy dialysis effluent; ii) dialysate 
leukocyte count >100/µl (or >0.1x109/l), with a dwell time of 
≥2 h and polymorphonuclear leukocytes accounting for >50% 
of the total leukocyte count; and iii) positive dialysate culture 
for pathogenic microorganisms. PDAP treatment failure was 
defined as the need for catheter removal or mortality within 
30 days following the onset of peritonitis (11).

Statistical analysis. Statistical analyses were performed using 
R software (version 4.1.3; Posit Software, PBC). The normality 
of continuous variables was assessed using the Shapiro‑Wilk 
test, supplemented by visual inspection of histograms and Q‑Q 
plots. Normally distributed continuous variables are presented 
as the mean ± SD and compared using independent‑sample 
t‑tests, whereas non‑normally distributed variables are 
presented as medians (IQR) and were analyzed using the 
Mann‑Whitney U test. Categorical variables are reported 
as counts and percentages. All categorical variables were 
compared using Fisher's exact test with Monte Carlo simulation 
(10,000 replicates), which provides accurate P‑value estima‑
tion regardless of the expected counts in contingency table 
cells. Variable selection was conducted using Least Absolute 
Shrinkage and Selection Operator (LASSO) regression with 
the λ.1se criterion and variables with non‑zero coefficients 
were entered into a generalized estimating equation (GEE) 
logistic regression model with patient identity as the clustering 
variable to account for repeated peritonitis episodes within 
the same patient. Receiver operating characteristic (ROC) 
curve analysis was used to evaluate predictive performance. 
A two‑sided P<0.05 was considered to indicate a statistically 
significant difference.

In the present study, the unit of analysis was the perito‑
nitis episode rather than the individual patient. As a number 
of patients experienced >1 episode of peritonitis during the 
present study period, GEE logistic regression with patient 
identity as the clustering variable was used to account for 
intra‑patient association arising from repeated episodes. GEE 
logistic regression analysis was performed to identify factors 
associated with treatment failure. The present study primarily 
aimed to explore episode‑level risk factors.

Results

Baseline characteristics. Overall, 72 patients undergoing PD 
experienced a total of 103 episodes of PDAP. Among these, 
71 episodes (68.93%) were classified as treatment successes 
and 32 (31.07%) as treatment failures. The treatment 
success group showed a significantly higher proportion of 
first‑episode peritonitis compared with the treatment failure 
group (P<0.05). By contrast, no significant differences were 
observed between the groups with respect to sex, age, dialysis 
duration, underlying renal disease, comorbid conditions or 
precipitating causes of peritonitis (P>0.05). Detailed results 
are presented in Table I.
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Laboratory characteristics. Significant differences (P<0.05) 
between the two groups were observed for hemoglobin, serum 
albumin, serum phosphorus, monocyte count, lymphocyte 
count, platelet count, D‑dimer level, SIRI and microbiological 
culture results. Detailed data are presented in Table II.

Influencing factors of PDAP treatment failure. To identify 
candidate risk factors for treatment failure, LASSO logistic 
regression with 10‑fold cross‑validation was performed. 
Using the λ.1se rule, the optimal penalization parameter was 
selected at λ.1se=7.038 (λ.min=4.406). At λ.1se, four predic‑
tors retained non‑zero coefficients and were therefore selected 
for subsequent modeling: Serum albumin, serum phosphorus, 
D‑dimer and SIRI (Figs. 1 and 2).

Variables identified by LASSO regression, including 
serum albumin, serum phosphorus, D‑dimer and SIRI, were 
subsequently incorporated into a GEE logistic regression 
model to determine independent predictors of PDAP treat‑
ment failure. After adjustment, higher serum phosphorus 
[odds ratio (OR)=3.16; 95% CI: 1.14‑8.76; P=0.027], higher 
D‑dimer (OR=3.57; 95% CI: 1.83‑6.95; P<0.001) and higher 
SIRI (OR=1.10; 95% CI: 1.05‑1.15; P<0.001) were indepen‑
dently associated with an increased risk of treatment failure 
(Table III).

Predictive factors for treatment failure in patients with PDAP. 
ROC curve analysis showed that the D‑dimer level achieved an 

area under the curve (AUC) value of 0.76 (95% CI: 0.64‑0.86) 
for predicting treatment failure in PDAP. At the optimal cutoff 
value of 1.39, the sensitivity was 62.5% and the specificity 
was 83.1%, indicating an improved predictive performance 
compared with SIRI (AUC=0.67; 95% CI: 0.55‑0.80) and 
serum phosphorus (AUC=0.64; 95% CI: 0.51‑0.76). The corre‑
sponding ROC curves are shown in Fig. 3.

Discussion

Elevated D‑dimer, SIRI and serum phosphorus levels were 
demonstrated to be independent predictors of treatment failure 
in PDAP, with D‑dimer level showing the strongest predictive 
value in the present study.

Peritonitis is one of the most severe complications 
of PD. Despite extensive investigation, to the best of our 
knowledge, no universally accepted predictor of treatment 
failure in PDAP has been established. A previous inves‑
tigation indicated that numerous parameters, including 
dialysis vintage, serum albumin level, dialysate white blood 
cell count on day 5 and the causative microorganism, may 
hold prognostic value for PDAP outcomes  (11). However, 
additional studies have shown that these factors do not 
consistently predict treatment outcomes (5,12). Previously, 
a number of hematologic inflammation‑based markers, 
including the neutrophil‑to‑lymphocyte ratio (13), systemic 
immune‑inflammation index (14) and SIRI (15) have been 

Table I. Baseline characteristics of 103 PD‑associated peritonitis episodes.

Variable	 Treatment success (n=71)	 Treatment failure (n=32)	 P‑value

Age, years (IQR)	 52 (43.50‑55.00)	 53 (46.50‑63.00)	 0.255
Men, n (%)	 40 (56.34)	 19 (59.38)	 0.773
Primary kidney disease, n (%)			   0.180
  Hypertensive nephropathy	 2 (2.82)	 2 (6.25)	
  Chronic glomerulonephritis	 40 (56.34)	 11 (34.38)	
  Diabetic nephropathy	 5 (7.04)	 4 (12.50)	
  Other	 24 (33.80)	 15 (46.88)	
Hypertension, n (%)	 69 (97.18)	 29 (90.63)	 0.348
Diabetes mellitus, n (%)	 9 (12.68)	 8 (25.00)	 0.119
First‑onset peritonitis, n (%)	 48 (67.61)	 12 (37.50)	 0.004
Predisposing factors, n (%)			   0.812
  Diarrhea	 13 (18.31)	 7 (21.88)	
  Improper exchange procedure	 4 (5.63)	 2 (6.25)	
  Constipation	 2 (2.82)	 2 (6.25)	
  Other	 52 (73.24)	 21 (65.63)	
PD duration, n (%)			   0.648
  <1 years	 23 (32.39)	 8 (25.00)	
  1‑2 years	 17 (23.94)	 7 (21.88)	
  2‑3 years	 9 (12.68)	 2 (6.25)	
  3‑4 years	 12 (16.90)	 10 (31.25)	
  4‑5 years	 5 (7.04)	 3 (9.38)	
  5‑6 years	 5 (7.04)	 2 (6.25)	

PD, peritoneal dialysis. 
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JIANG et al:  RISK FACTORS IN PERITONEAL DIALYSIS-ASSOCIATED PERITONITIS FAILURE4

explored as potential prognostic indicators of infectious and 
inflammatory diseases.

D‑dimer level is a biomarker reflecting a hypercoagulable 
state and secondary fibrinolysis (16). Numerous studies have 
indicated that coagulation parameters are associated with 
inflammatory responses and may therefore serve as valu‑
able markers of disease severity and prognosis in infectious 

conditions (17‑20). In severe infections, endothelial damage 
triggers the exposure of tissue factors and activates the 
extrinsic coagulation cascade, triggering secondary fibrino‑
lysis and generation of D‑dimer as a degradation product (21). 
Concurrently, endothelial anticoagulant activity decreases, 
while platelet activation and aggregation increase, ultimately 
leading to microthrombus formation (22). Theoretically, micro‑
vascular thrombosis may impair peritoneal tissue perfusion 
and disturb microcirculatory homeostasis by reducing capil‑
lary blood flow, inducing local hypoxia, promoting endothelial 
dysfunction and triggering inflammatory responses (23,24). 
Thereby limiting solute transfer and reducing the delivery 
of antimicrobial agents and immune effector cells to the 
infection site. Impaired clearance of metabolic byproducts 
may further aggravate local tissue damage and microbial 
growth, mechanisms similar to those previously described 
in microcirculatory dysfunction during intra‑abdominal 
infection‑associated sepsis (25). In the present study, PDAP 
episodes with treatment failure exhibited significantly higher 
D‑dimer levels compared with those with treatment success. 
GEE logistic regression analysis demonstrated that D‑dimer 
independently predicted treatment failure in PDAP episodes. 

Table II. Laboratory characteristics of peritoneal dialysis‑associated peritonitis episodes in the treatment success and failure 
groups.

Variable	 Treatment success (n=71)	 Treatment failure (n=32)	 P‑value

Hemoglobin, g/l	 106.73±22.87	 92.94±16.74	 0.003
Serum albumin, g/l	 32.10±5.22	 28.06±6.85	 0.001
Serum phosphorus, mmol/l	 1.27±0.41	 1.51±0.57	 0.037
Serum calcium, mmol/l	 2.18±0.18	 2.12±0.33	 0.315
Total cholesterol, mmol/l	 4.36±0.82	 4.44±1.20	 0.696
White blood cell, 109/l	 8.20 (6.15‑10.40)	 10.95 (6.57‑14.30)	 0.119
Neutrophil, 109/l	 6.44 (4.89‑9.09)	 9.65 (5.09‑12.69)	 0.105
Monocyte, 109/l	 0.38 (0.28‑0.52)	 0.50 (0.30‑0.86)	 0.040
Lymphocyte, 109/l	 0.74 (0.54‑0.97)	 0.49 (0.39‑0.80)	 0.005
Platelet, 109/l	 194.00 (162.00‑236.50)	 245.50 (182.25‑300.25)	 0.006
Serum creatinine, µmmol/l	 842.00 (654.50‑1027.00)	 899.50 (668.75‑1304.50)	 0.312
Serum urea, mmol/l	 18.40 (14.24‑22.17)	 16.90 (14.01‑26.36)	 0.814
Serum potassium, mmol/l	 3.80 (3.35‑4.10)	 3.65 (3.25‑4.73)	 0.808
D‑dimer, µg/ml	 0.70 (0.47‑1.15)	 1.58 (0.84‑2.25)	 0.000
APTT, sec	 26.20 (24.50‑28.80)	 27.50 (25.67‑30.92)	 0.119
Triglycerides, mmol/l	 1.19 (0.84‑1.82)	 1.33 (0.97‑1.58)	 0.477
LDL, mmol/l	 2.15 (1.89‑2.71)	 2.17 (1.90‑2.84)	 0.845
Procalcitonin, ng/l	 1.20 (0.55‑7.83)	 3.05 (0.54‑12.26)	 0.285
SIRI, 109/l	 3.21 (1.59‑5.64)	 9.90 (2.56‑17.67)	 0.005
Infection type, n (%)			   0.033
  Gram‑positive strain	 31 (43.66)	 11 (34.38)	
  Gram‑negative strain	 11 (15.49)	 9 (28.13)	
  Culture‑negative peritonitis outcome	 21 (29.58)	 8 (25.00)	
  Polymicrobial peritonitis	 8 (11.27)	 1 (3.13)	
  Fungi peritonitis	 0 (0.00)	 3 (9.38)	

APTT, activated partial thromboplastin time; LDL, low‑density lipoprotein; SIRI, systemic inflammatory response index. Values are presented 
as the median (IQR) unless indicated.

Table III. Generalized estimating equation logistic regres‑
sion analysis for predicting treatment failure in peritoneal 
dialysis‑associated peritonitis episodes.

Variable	 Odds ratio	 95% CI	 P‑value

Serum phosphorus	 3.16	 1.14‑8.76	 0.0266
D‑dimer	 3.57	 1.83‑6.95	 0.0002
SIRI	 1.10	 1.05‑1.15	 0.0001
Serum albumin	 0.91	 0.82‑1.01	 0.0638

SIRI, systemic inflammatory response index.
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ROC curve analysis yielded an AUC of 0.76, with an optimal 
cutoff value of 1.39, corresponding to 62.5% sensitivity and 
83.1% specificity, underscoring its potential clinical value for 
the early identification of patients at an increased risk of treat‑
ment failure.

SIRI is an integrated biomarker derived from peripheral 
neutrophil, monocyte and lymphocyte counts (26). It reflects 
the imbalance between pro‑inflammatory mediators (neutro‑
phils and monocytes) and immune regulatory elements 
(lymphocytes) (27). During severe inflammatory responses, 
neutrophil and monocyte counts typically increase, whereas 
lymphocyte levels decrease, resulting in an overall increase in 
SIRI values (28). Such elevation reflects intensified systemic 
inflammation, a higher infectious burden and impaired host 
immune defense (29). Consequently, a high SIRI may indicate 
a pathophysiological state associated with greater disease 
severity and a higher probability of therapeutic failure. 
Previous evidence has demonstrated that SIRI is associated 
with all‑cause mortality among patients receiving PD (30). In 
addition, increased SIRI has been identified as an indepen‑
dent predictor of both all‑cause mortality and cardiovascular 
mortality in patients with chronic kidney disease (31). In the 
present study, SIRI remained an independent determinant 
of treatment failure in PDAP. Specifically, each one‑unit 
increment in SIRI corresponded to an ~10% higher risk of 
treatment failure. ROC analysis indicated that SIRI exhib‑
ited a moderate discriminatory performance in predicting 
treatment outcomes (AUC=0.67). Therefore, SIRI may be 
more appropriately incorporated as part of a composite risk 
stratification model, rather than used as a solitary prognostic 
marker.

A previous study demonstrated that elevated serum phos‑
phorus concentrations are independently associated with an 
increased risk of all‑cause mortality among patients receiving 
PD  (32). However, limited evidence exists regarding the 
association between serum phosphorus concentrations and 
PDAP. In the present study, GEE logistic regression analysis 
indicated that elevated serum phosphorus was associated 
with PDAP treatment failure (OR=3.16; 95% CI: 1.14‑8.76; 
P=0.027). Fibroblast growth factor‑23 (FGF‑23), a hormone 

primarily secreted by osteocytes that regulates phosphate and 
vitamin D metabolism (33‑35), has been shown to increase 
in response to hyperphosphatemia and act to reduce serum 
phosphorus levels (36). However, FGF‑23 may also impair 
immune function. Specifically, it can inhibit the chemotaxis, 
phagocytosis and bactericidal activity of neutrophils (37) and 
macrophages (38) which serve key roles in the early immune 
response to peritoneal infections. Consequently, impairment 
of these immune functions may hinder effective pathogen 
elimination and reduce the effectiveness of infection control. 
In addition, FGF‑23 promotes the production of pro‑inflam‑
matory cytokines, including IL‑6, TNF‑α and C‑reactive 
protein (39), potentially exacerbating inflammatory responses 
and further impairing infection control by promoting immune 
cell dysfunction and suppressing vitamin D‑mediated 

Figure 1. Cross‑validation curve for LASSO logistic regression. Vertical 
dashed lines indicate λ.min and λ.1se. LASSO, Least Absolute Shrinkage 
and Selection Operator; CV, cross validation.

Figure 2. Coefficient paths for predictors across log(λ). Vertical dashed 
line indicates λ.1se. Only the four variables retained in the final model are 
labeled; all other variable paths are shown to illustrate the selection process.

Figure 3. ROC curve of the risk prediction model for PDAP episodes. ROC, 
receiver operating characteristic; AUC, area under the curve; PDAP, peritoneal 
dialysis‑associated peritonitis; SIRI, systemic inflammatory response index.

https://www.spandidos-publications.com/10.3892/etm.2026.13231
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antimicrobial pathways (39). Persistent hyperphosphatemia 
has also been recognized as an important contributor to micro‑
inflammation in patients with chronic kidney disease (40). It 
can stimulate the production of pro‑inflammatory cytokines, 
such as IL6, IL‑1β and TNF‑α in vascular smooth muscle 
cells, endothelial cells and various other cell types (39,41). 
Notably, the relatively wide 95% CI observed for serum phos‑
phorus suggests limited precision in the effect estimate, likely 
associated with the small sample size and limited number of 
treatment‑failure events. Variability in phosphorus levels and 
residual confounding inherent to the retrospective design may 
also have contributed to this finding. Therefore, this result 
should be interpreted cautiously and validated in future larger 
multicenter studies.

Furthermore, numerous studies have reported that hypo‑
albuminemia is associated with adverse outcomes in patients 
undergoing PD, including an increased incidence of perito‑
nitis (42), a higher risk of technique failure (17) and reduced 
long‑term survival (43). In the present study, serum albumin 
demonstrated a borderline inverse association with treatment 
failure (OR=0.91; P=0.064). Despite this finding having not 
reached statistical significance in the GEE logistic regression 
model, the observed trend suggests that serum albumin may 
represent an important clinical factor. Possible explanations 
for the present result include serum albumin levels being 
influenced by both nutritional and inflammatory conditions 
and indirectly affecting infection outcomes by modulating 
immune responses through mechanisms including mainte‑
nance of oncotic pressure, antioxidant activity, binding and 
transport of inflammatory mediators, and support of immune 
cell function (44,45). When stronger inflammatory markers 
such as D‑dimer and SIRI were included in the GEE regres‑
sion analysis, the independent predictive value of albumin may 
have been partially attenuated, thereby diminishing its statis‑
tical significance. Nevertheless, the consistent protective trend 
observed in the present study suggests that nutritional status 
may remain an important contributor to treatment outcomes 
in PDAP.

The present study exhibits a number of limitations. First, 
it was a single‑center retrospective study with a relatively 
limited sample size, including 103 PDAP episodes from 
72 patients. The limited sample size may have reduced 
statistical power of the analysis and contributed to the 
relatively wide CIs observed for certain variables, such as 
serum phosphorus. Second, as a number of patients expe‑
rienced multiple episodes of peritonitis during the present 
study period, the analysis was performed at the episode 
level. Although this approach allowed the evaluation of 
episode‑specific risk factors, repeated episodes occurring 
within the same patient may have introduced intra‑patient 
association. In the present study, GEE logistic regression 
was applied to account for within‑patient association. 
Despite this, residual association among recurrent episodes 
may still have existed, and future studies with larger 
sample sizes should aim to further explore more advanced 
statistical approaches, such as mixed‑effects models, to 
better account for associations among recurrent episodes. 
Third, although the number of variables included in the 
multivariable model was limited and selected using LASSO 
regression, the relatively small number of treatment failure 

events (n=32) may still raise concerns regarding model 
stability. Although only four predictors were included in 
the final model, the event‑per‑variable (EPV) ratio was 
8, slightly below the commonly recommended threshold 
of ≥10 EPV for logistic regression models (46), thus the 
findings should be interpreted cautiously and validated in 
larger studies.

In summary, the present retrospective study examined 
elevated D‑dimer, SIRI and serum phosphorus levels as 
independent predictors of treatment failure in PDAP, with 
D‑dimer demonstrating the strongest predictive performance. 
These findings suggest that readily available laboratory 
indicators reflecting coagulation and systemic inflammation 
may provide useful information for the early identification of 
PDAP episodes at increased risk of treatment failure. Further 
large‑scale multicenter prospective studies are warranted to 
validate these findings and to develop integrated predictive 
models incorporating inflammatory, coagulation, and micro‑
biological indicators to improve risk stratification and clinical 
management of PDAP.
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