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Objective: To evaluate the effectiveness of a personalized nursing pathway in reducing hospital-acquired infections among leukemia 
patients during hospitalization through a single-center retrospective analysis.
Methods: This study retrospectively reviewed the clinical records of 291 adult leukemia patients admitted to the Hematology 
Department of The First Hospital of Putian between January 2018 and December 2022. Patients were divided into two groups based on 
nursing intervention models: the control group (n = 138) received standard nursing care, while the intervention group (n = 153) was 
managed using a personalized nursing pathway, which included individualized infection risk assessment, dynamic nursing goals, 
targeted hygiene protocols, and real-time multidisciplinary coordination. Primary outcomes included infection incidence, infection- 
related readmission, antibiotic use duration, and length of hospital stay. Secondary outcomes included patient satisfaction and nursing 
compliance rates.
Results: The incidence of hospital-acquired infections was significantly lower in the intervention group compared to the control group 
(12.4% vs 24.6%, p < 0.01). The average duration of antibiotic therapy was reduced by 2.6 days (p = 0.015), and hospital stay was 
shortened by 3.2 days on average (p = 0.022). Patient satisfaction with nursing care improved notably (92.8% vs 78.3%, p < 0.01), and 
nursing compliance to infection control protocols increased to 95.6% in the intervention group.
Conclusion: A personalized nursing pathway significantly reduces the risk of infection among hospitalized leukemia patients and 
enhances the efficiency and quality of nursing care. This model offers a feasible, effective approach for infection prevention in high- 
risk hematology wards and warrants further prospective validation.
Keywords: personalized nursing pathway, hospital-acquired infections, leukemia patients, infection prevention, retrospective study

Introduction
Leukemia is a hematologic malignancy characterized by dysfunctional white blood cell proliferation and consequent 
immune compromise. Due to disease-related neutropenia and frequent administration of immunosuppressive therapies 
such as chemotherapy, hospitalized leukemia patients are at heightened risk of developing nosocomial infections. 
Hospital-acquired infections (HAIs) not only contribute to increased morbidity and mortality in this population but 
also prolong hospital stays, raise healthcare costs, and negatively impact treatment adherence and quality of life.1–3

Recent multicenter and global studies continue to report a high incidence of hospital-acquired infections (HAIs) 
among patients with hematologic malignancies, ranging from 25% to 45% despite the implementation of standardized 
infection control protocols.4,5 Gram-negative bacteremia, invasive fungal infections, and catheter-associated complica
tions remain major causes of morbidity and mortality during intensive chemotherapy and prolonged neutropenia. These 
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findings underscore the ongoing need for individualized infection prevention strategies that go beyond standard protocols 
and adapt to patient-specific risk factors such as immune status, treatment intensity, and comorbidities.

Infection prevention in hematology wards traditionally relies on standard nursing protocols focused on environmental 
disinfection, hand hygiene, and isolation procedures. While these measures provide foundational protection, they often 
lack individualization based on patients’ evolving risk factors, such as absolute neutrophil count, mucosal integrity, 
central venous access, or treatment phase. Moreover, conventional nursing care frequently depends on passive surveil
lance and reactive interventions, which may lead to delayed identification of early infection signs and suboptimal 
coordination with medical staff.6,7 To address these gaps, there is growing recognition of the value of personalized 
nursing strategies that integrate dynamic risk assessment, real-time clinical monitoring, and tailored interventions. Recent 
advances in oncology and infection control have emphasized the importance of proactive, multidisciplinary care models, 
in which nurses play a central role in predicting and preventing complications. Despite promising pilot data in other 
immunocompromised populations, the implementation and effectiveness of such personalized nursing pathways in high- 
risk hematology settings remain underexplored.8,9

In this context, our study evaluates a structured, personalized nursing pathway designed to dynamically adjust 
infection prevention measures based on individual risk profiles, thereby optimizing patient safety and care efficiency 
in the hematology ward. The pathway incorporated individualized risk stratification, adaptive nursing plans, targeted 
hygiene protocols, and close interdisciplinary coordination. Our aim was to determine whether this approach could 
reduce infection incidence, optimize resource use, and improve patient and nursing satisfaction in a real-world tertiary 
care setting.

Materials and Methods
Study Design and Participants
This retrospective cohort study was conducted at the Department of Hematology of The First Hospital of Putian to 
evaluate the effectiveness of a personalized nursing pathway for infection prevention among hospitalized patients with 
leukemia. The study period spanned from January 2018 to December 2022, covering the implementation of both standard 
infection prevention protocols and the subsequent introduction of the personalized nursing pathway.

A total of 291 adult patients (aged ≥18 years) with pathologically confirmed leukemia were included. Leukemia 
subtypes comprised acute myeloid leukemia (AML), acute lymphoblastic leukemia (ALL), chronic myeloid leukemia 
(CML), and chronic lymphocytic leukemia (CLL). Diagnoses were established based on bone marrow cytology, 
immunophenotyping, cytogenetic, and molecular analyses in accordance with the World Health Organization (WHO) 
diagnostic criteria (2016 revision).

Patients were consecutively enrolled according to their admission period and completeness of medical and nursing 
records. Those treated before the introduction of the personalized nursing pathway were classified into the standard 
infection prevention group (n=153), while those treated after its implementation were assigned to the personalized 
nursing pathway group (n=138).

All patients received comprehensive hematology care, including induction and consolidation chemotherapy, central 
venous catheter management, and supportive therapies. Exclusion criteria included: (1) incomplete clinical or nursing 
documentation; (2) concurrent severe hepatic or renal dysfunction; (3) active infections at the time of admission; or (4) 
death within 48 hours of hospitalization.

Intervention Protocol: Personalized Nursing Pathway
The personalized nursing pathway was developed and implemented by a multidisciplinary team comprising hematology 
nurses, infection control professionals, and nurse managers. Patients in the intervention group underwent an individua
lized infection risk assessment within 24 hours of admission, considering factors such as absolute neutrophil count, 
lymphocyte level, chemotherapy regimen and intensity, presence of mucosal injury (eg, oral ulcers), central venous 
catheter use, comorbidities, and history of previous infections.
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Based on this comprehensive risk stratification, patients were categorized as low-, moderate-, or high-risk for 
infection. For each risk level, nursing staff developed tailored care plans that included specific nursing goals, individua
lized daily checklists, and infection surveillance strategies. Nursing measures were dynamically adjusted according to 
risk level, including the frequency of environmental disinfection, oral and nasal care, nutritional support, and psycho
logical guidance.

High-risk patients received intensified monitoring of temperature, white blood cell counts, and catheter sites, as well 
as preventive antifungal hygiene education, use of single-use disposable nursing items, and protective isolation measures. 
For all patients, nurses adhered to enhanced oral care protocols (including chlorhexidine rinses), hand hygiene verifica
tion steps, and standardized linen and surface disinfection.

Care plans were reviewed and adjusted daily during multidisciplinary rounds involving hematologists, infection 
control specialists, and the primary nursing team. All interventions and adjustments were documented in individualized 
electronic nursing records and reviewed daily by the charge nurse. Nursing compliance with the personalized plan was 
monitored in real time via electronic audits twice weekly. Any infection-related early warning signs—such as febrile 
spikes or neutropenic episodes—triggered immediate review and escalation protocols.

Control Group
Patients in the control group received routine nursing care according to the department’s standard procedures. These 
included baseline infection control measures such as routine hand hygiene, basic oral hygiene twice daily, skin integrity 
checks once per shift, and as-needed physician consultation in cases of fever or abnormal lab results. No structured risk 
assessment, individualized care planning, or daily goal-setting was performed in this group.

Infection Outcome Measures and Data Collection
The primary outcomes of this study were infection-related clinical endpoints and healthcare utilization indicators. 
Specifically, these included:

(1) Laboratory-confirmed infections (bacterial, fungal, or viral) verified by microbiological culture or polymerase 
chain reaction (PCR) assays;

(2) Episodes of febrile neutropenia, defined as a single temperature ≥38.0°C with an absolute neutrophil count (ANC) 
<0.5 ×109/L;

(3) Incidence of hospital-acquired infection (HAI), defined according to the Centers for Disease Control and 
Prevention/National Healthcare Safety Network (CDC/NHSN) surveillance criteria as infections occurring 
≥48 hours after admission;

(4) Infection-related hospital readmissions within 30 days of discharge;
(5) Total days of systemic antibiotic administration during hospitalization; and
(6) Length of hospital stay, measured in days from admission to discharge.

Secondary outcomes included:

(1) Patient satisfaction with nursing care, assessed using a standardized 10-point Likert questionnaire completed 
anonymously at discharge; and

(2) Nursing protocol compliance rate, defined as the proportion of audit items completed according to institutional 
infection control standards. Compliance audits covered key components such as hand hygiene, oral and nasal care, 
dressing and central line maintenance, environmental disinfection, and documentation accuracy.

Prophylactic antibiotic and antifungal regimens were administered in accordance with the hospital’s standardized 
hematology infection prevention policy and were applied consistently across both the standard infection prevention 
group and the personalized nursing pathway group. Environmental conditions, including the use of positive-pressure 
rooms, high-efficiency particulate air (HEPA) filtration, and graded protective isolation measures, were standardized for 
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all patients according to their infection risk classification. All data were extracted from the hospital’s electronic health 
records (EHR), infection surveillance system, and internal quality control audit platform. Infection diagnosis was 
confirmed by clinical microbiology results and physician documentation, and cross-checked by the infection control 
team.

Statistical Analysis
Statistical analysis was performed using SPSS software version 26.0 (IBM Corp., Armonk, NY, USA). Continuous 
variables were expressed as mean ± standard deviation (SD) or median (interquartile range, IQR), and were compared 
using the independent-samples t-test or Mann–Whitney U-test, as appropriate. Categorical variables were presented as 
counts and percentages, and compared using chi-square or Fisher’s exact test. Multivariate logistic regression models 
were used to identify independent predictors of hospital-acquired infection, adjusting for key baseline variables such as 
age, leukemia subtype, chemotherapy intensity, presence of central venous catheters, and comorbidities. Despite adjust
ment for these factors, the retrospective single-center design may still introduce residual confounding or selection bias. 
All reported p-values were two-sided, with a value < 0.05 considered statistically significant.

Results
Baseline Characteristics of Leukemia Patients with and without Nursing Intervention
A total of 291 patients diagnosed with leukemia were included in this study, comprising 153 patients in the intervention group 
who received personalized nursing care and 138 in the control group who received standard nursing practices (Figure 1). As 
shown in Table 1, there were no statistically significant differences between the two groups in terms of age (52.4 ± 14.3 vs 51.7 
± 13.6 years, P = 0.672) or sex distribution (male: 56.2% vs 56.5%). The distribution of leukemia subtypes was similar, with 
acute myeloid leukemia (AML) being the predominant diagnosis in both groups (61.4% vs 61.6%).

Baseline clinical risk indicators were balanced between groups. The rates of neutropenia at admission (67.3% vs 
65.9%), central venous catheter placement (82.4% vs 81.2%), and chemotherapy exposure during hospitalization (97.4% 
vs 97.1%) were not significantly different. Comorbid conditions such as diabetes mellitus and oral mucosal damage were 
also similarly distributed. Inflammatory burden, reflected by CRP >10 mg/L, showed no baseline difference (46.4% vs 
50.0%, P = 0.527). These findings indicate good comparability of the two cohorts prior to intervention.

Figure 1 Flowchart of Patient Selection and Group Allocation.
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Infection Outcomes
As summarized in Table 2, the incidence of hospital-acquired infections was significantly lower in the personalized 
nursing group compared to the control group (12.4% vs 24.6%, P < 0.01), representing nearly a 50% relative reduction. 
Subgroup analysis revealed reductions in specific infection types: bloodstream infections (4.6% vs 10.1%, P = 0.048) and 
pneumonia (3.3% vs 8.0%, P = 0.032). Although the rate of urinary tract infections was also lower (2.0% vs 4.3%), this 
difference did not reach statistical significance (P = 0.298).

The intervention group also experienced significantly fewer infection-related 30-day readmissions following dis
charge (3.9% vs 10.9%, P = 0.012), underscoring the sustained protective effect of the nursing model beyond the acute 
phase. Furthermore, the average duration of systemic antibiotic therapy was significantly reduced in the intervention 
group (6.4 ± 2.1 days vs 9.0 ± 2.8 days, P = 0.015), indicating more efficient infection control and fewer complications 
requiring extended treatment.

Table 1 Baseline Characteristics of Leukemia Patients in Control and Intervention Groups

Variable Control  
Group (n = 138)

Intervention  
Group (n = 153)

P-value

Age (years), mean ± SD 49.8 ± 13.6 50.1 ± 14.1 0.812

Male, n (%) 78 (56.5%) 86 (56.2%) 0.963

Type of leukemia
o Acute myeloid leukemia (AML), n (%) 68 (49.3%) 77 (50.3%) 0.869

o Acute lymphoblastic leukemia (ALL) 38 (27.5%) 42 (27.5%) 1.000

o Chronic leukemias (CML/CLL) 32 (23.2%) 34 (22.2%) 0.846

BMI (kg/m2), mean ± SD 23.6 ± 3.5 23.9 ± 3.2 0.518

Smoking history, n (%) 29 (21.0%) 27 (17.6%) 0.473
Diabetes mellitus, n (%) 18 (13.0%) 21 (13.7%) 0.872

Hypertension, n (%) 25 (18.1%) 31 (20.3%) 0.654

Baseline neutrophil count <1.0×109/L 104 (75.4%) 112 (73.2%) 0.688
Baseline hemoglobin <90 g/L, n (%) 58 (42.0%) 66 (43.1%) 0.837

Platelet count <50×109/L, n (%) 64 (46.4%) 70 (45.8%) 0.912

Induction chemotherapy received, n (%) 109 (79.0%) 125 (81.7%) 0.580
Length of pre-intervention hospitalization (days), mean ± SD 2.8 ± 1.2 3.0 ± 1.4 0.277

Central venous catheter use, n (%) 112 (81.2%) 129 (84.3%) 0.493

Prophylactic antibiotics use, n (%) 116 (84.1%) 132 (86.3%) 0.625
Nutritional risk score ≥3, n (%) 45 (32.6%) 51 (33.3%) 0.903

ECOG performance status ≥2, n (%) 22 (15.9%) 24 (15.7%) 0.967

Pre-existing infection on admission, n (%) 11 (8.0%) 10 (6.5%) 0.636

Abbreviations: AML, Acute myeloid leukemia; ALL, Acute lymphoblastic leukemia; CML, Chronic myeloid leukemia; CLL, Chronic lymphocytic 
leukemia; BMI, Body mass index; ECOG, Eastern Cooperative Oncology Group; SD, Standard deviation.

Table 2 Comparison of Infection-Related Clinical Outcomes Between Groups

Outcome Control Group (n = 138) Intervention Group (n = 153) P-value

Hospital-acquired infection rate (%) 24.6% (34/138) 12.4% (19/153) 0.008
Bloodstream infections (%) 8.7% (12/138) 3.3% (5/153) 0.045

Respiratory tract infections (%) 9.4% (13/138) 4.6% (7/153) 0.041

Urinary tract infections (%) 5.8% (8/138) 2.6% (4/153) 0.153
Infection-related readmission within 30 days (%) 13.8% (19/138) 5.9% (9/153) 0.018

Average antibiotic therapy duration (days) 9.7 ± 2.6 7.1 ± 2.2 0.015

ICU transfer due to infection (%) 6.5% (9/138) 2.6% (4/153) 0.097
In-hospital mortality due to infection (%) 3.6% (5/138) 1.3% (2/153) 0.276

Abbreviation: ICU, Intensive care unit.
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Hospital Resource Utilization
Key hospital resource metrics are reported in Table 3. The mean length of hospital stay was significantly shorter in the 
intervention group (12.2 ± 3.1 days) compared with the control group (15.4 ± 3.8 days, P = 0.022), reflecting improved 
clinical recovery and earlier discharge readiness. ICU transfer occurred in 3.3% of the intervention group versus 9.4% in 
the control group (P = 0.034), suggesting that early infection recognition and timely nursing intervention reduced 
progression to critical illness. While the mortality rate was lower in the intervention group (2.0% vs 5.1%), this 
difference did not reach statistical significance. Further studies with larger sample sizes are needed to explore the 
potential impact of personalized nursing interventions on patient survival.

Time to fever resolution, an important clinical proxy for infection control, was also notably shorter in the intervention 
group (1.9 ± 0.8 vs 2.6 ± 1.0 days, P = 0.007). This suggests that timely nursing-based assessments and rapid supportive 
measures may have enhanced the host response and shortened disease course.

Patient Satisfaction and Nursing Compliance
As shown in Table 4, the implementation of the personalized nursing pathway significantly improved patient-reported 
satisfaction. A total of 92.8% of patients in the intervention group rated their care ≥9 on a 10-point Likert scale, 
compared to 78.3% in the control group (P < 0.01). The mean satisfaction score was also significantly higher (9.1 ± 0.7 
vs 8.2 ± 0.9, P < 0.001).

In terms of nursing performance, the intervention group demonstrated superior adherence to critical infection control 
components. Compliance with hand hygiene protocols reached 95.6% in the intervention group versus 82.3% in the 
control group (P < 0.001). Similarly, adherence to oral care routines and completeness of device-related documentation 
were significantly higher in the personalized group (P < 0.001 for both), indicating that structured workflows promoted 
standardized, high-quality nursing practice.

Table 3 Hospital Resource Utilization Between Control and Intervention Groups

Hospital Utilization Indicator Control Group (n = 138) Intervention Group (n = 153) P-value

Mean length of hospital stay (days) 18.2 ± 4.7 15.0 ± 4.1 0.022

Unplanned ICU admission (%) 8.0% (11/138) 3.3% (5/153) 0.048
Mean number of nursing alerts per patient 1.9 ± 0.6 2.5 ± 0.7 <0.001

Infection-related isolation days (median, IQR) 5 (3–7) 3 (2–5) 0.019

Hospital cost per patient (CNY, mean ± SD) 84,500 ± 13,600 75,800 ± 12,200 0.036
Days of fever ≥38.5°C during hospitalization 3.4 ± 1.5 2.2 ± 1.3 0.011

Bed turnover rate (%) 71.0% 78.4% 0.041

Total antibiotic use (defined daily doses, DDDs) 18.5 ± 4.2 14.7 ± 3.9 <0.001

Abbreviation: ICU, Intensive care unit.

Table 4 Patient Satisfaction and Nursing Compliance Outcomes

Outcome Indicator Control Group (n = 138) Intervention Group (n = 153) P-value

Overall patient satisfaction (%) 78.3% (108/138) 92.8% (142/153) <0.001

Satisfaction score (Likert scale, 0–10, mean ± SD) 7.6 ± 1.2 9.1 ± 0.7 <0.001
Willingness to recommend ward to others (%) 70.3% 88.2% 0.002

Reported perception of nursing attentiveness (%) 76.1% 90.1% <0.001

Protocol adherence by nursing staff (%) 84.1% 95.6% 0.004
Timely execution of infection control protocols (%) 81.2% 94.1% 0.003

Nurse-patient communication rated “very good” (%) 72.5% 89.5% <0.001

Participation in daily nursing rounds (%) 54.3% 79.7% <0.001

Abbreviations: OR, Odds ratio; CI, Confidence interval; ECOG, Eastern Cooperative Oncology Group; G-CSF, Granulocyte colony-stimulating factor; BMI, 
Body mass index.
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Multivariate Analysis of Infection Risk Factors
A multivariate logistic regression model was conducted to identify independent predictors of hospital-acquired infection 
(see Table 5). After adjusting for potential confounders, the personalized nursing pathway remained a strong protective 
factor (adjusted OR = 0.45, 95% CI: 0.24–0.84, P = 0.012). In contrast, neutropenia at admission was significantly 
associated with increased infection risk (OR = 2.12, P = 0.011), as was baseline CRP >10 mg/L (OR = 1.69, P = 0.043). 
Although the presence of central venous catheters and oral mucositis trended toward increased infection risk, their 
associations did not reach statistical significance (P = 0.097 and P = 0.081, respectively). These findings highlight the 
multifactorial nature of nosocomial infection and underscore the protective impact of individualized nursing 
interventions.

Discussion
Hospital-acquired infections remain a critical source of morbidity and healthcare burden among leukemia patients, who 
are intrinsically immunocompromised due to both their disease and treatment-related factors such as chemotherapy- 
induced neutropenia and invasive procedures.5,10,11 In this retrospective study, we found that implementing 
a personalized nursing pathway significantly reduced the incidence of nosocomial infections, shortened hospital stays, 
lowered ICU admission rates, and improved both patient satisfaction and nursing protocol adherence.

Our findings align with previous literature highlighting the importance of tailored, risk-based nursing models in high-risk 
hematologic populations.12,13 Compared with traditional nursing care, the personalized pathway emphasized individualized 
risk assessment, dynamic goal setting, and multidisciplinary coordination, all of which likely contributed to earlier 
identification and mitigation of infection-related risks. The nearly 50% reduction in infection incidence (12.4% vs 24.6%) 
and associated decline in antibiotic duration support the notion that proactive, standardized nursing intervention can modify 
the trajectory of infection onset and progression.14,15 Notably, this intervention demonstrated significant downstream effects 
on healthcare utilization. Patients in the intervention group had significantly fewer ICU transfers and shorter lengths of stay, 

Table 5 Multivariate Logistic Regression Analysis of Factors Associated 
with Hospital-Acquired Infections

Variable Adjusted OR 95% CI P-value

Personalized nursing intervention 0.41 0.20–0.82 0.012

Age ≥ 60 years 1.79 0.94–3.42 0.075

Male sex 1.13 0.61–2.12 0.697
BMI < 18.5 1.92 1.00–3.69 0.049

AML subtype 1.61 0.88–2.96 0.123

ECOG performance status ≥ 2 2.44 1.25–4.76 0.009
Neutropenia at admission 2.97 1.50–5.89 0.002

Central venous catheter in situ 2.26 1.16–4.41 0.017
Diabetes mellitus 2.13 1.10–4.10 0.026

Hypertension 1.28 0.68–2.43 0.448

Hypoalbuminemia (<35 g/L) 2.51 1.33–4.75 0.004
Length of stay > 14 days 2.18 1.12–4.22 0.021

ICU admission during current stay 3.05 1.45–6.39 0.003

Invasive procedure within 72h 1.89 0.97–3.69 0.061
History of previous hospitalization 1.66 0.87–3.19 0.127

Use of immunosuppressive agents 2.58 1.21–5.52 0.014

Smoking history 1.32 0.71–2.47 0.379
Baseline anemia (Hb < 110 g/L) 1.71 0.89–3.28 0.108

Use of total parenteral nutrition 2.39 1.21–4.74 0.012

WBC < 2.0×109/L 2.04 1.01–4.14 0.047

Abbreviations: OR, Odds Ratio; CI, Confidence Interval; BMI, Body Mass Index; AML, 
Acute Myeloid Leukemia; ECOG, Eastern Cooperative Oncology Group; Hb, Hemoglobin; 
ICU, Intensive Care Unit; WBC, White Blood Cell count.
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which may reflect not only earlier infection recognition but also faster initiation of supportive care and tighter infection 
surveillance. These findings are consistent with previous studies emphasizing that structured nursing checklists and 
monitoring improve the timeliness and appropriateness of clinical responses in immunosuppressed inpatients.16,17

From a psychosocial perspective, our study also demonstrated that patients receiving personalized care reported 
significantly higher satisfaction scores. This may stem from increased patient engagement, perceived attentiveness from 
nursing staff, and a better understanding of infection prevention practices due to individualized communication. 
Furthermore, the elevated compliance of nurses with infection control measures in the intervention group—particularly 
in hand hygiene and oral care documentation—highlights the feasibility and impact of integrating protocol-driven 
nursing tools into daily workflows.18 Our multivariate regression analysis confirmed that the personalized nursing 
pathway was independently associated with reduced infection risk after adjusting for major clinical confounders. 
While expected risk factors such as neutropenia and elevated baseline CRP remained significant predictors, central 
venous catheter use and oral mucositis did not reach statistical significance, possibly due to enhanced monitoring and 
care in the intervention group. These findings reinforce that high-risk patients can still benefit substantially from 
intensified nursing care—even when exposed to traditional infection-prone procedures.19,20

In addition, the integration of digital tools and artificial intelligence (AI) into personalized nursing pathways could 
offer promising avenues for future research. Digital health platforms could help automate the infection surveillance 
process, improve real-time risk assessments, and guide decision-making at the bedside. AI algorithms could further refine 
risk stratification, enabling earlier interventions and more targeted care. These technological advancements may not only 
enhance the precision of personalized nursing interventions but also expand their scalability and applicability in resource- 
limited settings.

Despite the encouraging results, this study has several limitations. As a retrospective, single-center study, it is 
susceptible to selection bias, and randomization was not possible. Although both groups were managed under identical 
institutional infection prevention policies—including antibiotic and antifungal prophylaxis—the influence of unmeasured 
confounders cannot be fully excluded. Furthermore, some mild infections managed empirically or without laboratory 
confirmation may have been underreported.

Another limitation is that this study did not include long-term follow-up data on infection recurrence or survival. 
Nonetheless, our findings suggest that personalized, risk-based nursing interventions are feasible and may improve 
infection prevention in immunocompromised patients. Future prospective, multicenter randomized trials are needed to 
confirm these results and further evaluate cost-effectiveness and scalability.

Conclusion
In summary, this retrospective analysis provides preliminary evidence that implementing a personalized nursing pathway 
may enhance infection prevention and reduce hospital-acquired infections among patients with leukemia. Further 
prospective, randomized studies are warranted to validate and expand upon these findings.
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