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Abstract
Background  Uncomplicated skin and soft tissue infections (uSSTIs) are highly prevalent; however, factors associated 
with outpatient treatment failure and subsequent hospitalization remain poorly defined in the existing literature. 
This prospective, multicenter observational study aimed to identify clinical and laboratory predictors of outpatient 
treatment failure in uSSTIs.

Methods  Adult patients diagnosed with uSSTIs were enrolled from 24 infectious diseases departments across Türkiye 
between April 1st and September 30th, 2024, and their demographic, comorbidity, clinical, and laboratory data 
were systematically recorded. Hospitalization after initial outpatient therapy was considered a proxy for treatment 
failure, based on clinical judgment. Multivariable logistic regression was used to identify independent predictors 
of hospitalization following outpatient treatment failure, while receiver operating characteristic (ROC) analysis was 
performed to assess their discriminative performance.

Results  Of 599 patients, 263 completed outpatient therapy, 169 were hospitalized at presentation, and 167 required 
hospitalization after initial outpatient treatment. Univariate analysis identified higher body mass index (BMI, P = .015), 
chronic kidney disease (P = .044), immunodeficiency (P = .026), insect bite etiology (P = .047), and smoking (P = .019) 
as associated with hospitalization. Clinical predictors included lesion size > 10% body surface area (BSA, P < .001), and 
elevated pulse rate (P < .001). Laboratory predictors included elevated neutrophil-to-lymphocyte ratio (NLR > 4.37, 
P < .001), C-reactive protein (CRP > 67.5 mg/L, P < .001), and other inflammatory markers. Multivariable analysis 
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Introduction
Skin and soft tissue infections (SSTIs) exhibit diverse 
clinical presentations, microbial etiologies, and severity 
levels. Gram-positive bacteria, particularly Staphylococ-
cus aureus and beta-hemolytic streptococci, are primary 
causative agents [1]. Cellulitis often requires hospital-
ization for intravenous antibiotics, especially in patients 
with comorbidities or severe presentations, contributing 
to significant healthcare costs [2]. In the United States, 
over 14 million individuals are treated for cellulitis annu-
ally, accounting for >1% of hospital admissions and costs 
exceeding $7 billion [3]. Antibiotic resistance, particu-
larly methicillin-resistant S. aureus (MRSA), has reduced 
antimicrobial efficacy, necessitating judicious use to curb 
resistance and side effects [4, 5].

Evidence supports a 5-7-day antibiotic course for 
uncomplicated SSTIs [uSSTIs], yet clinical practice 
often extends treatment to ≥ 14 days [6–9]. Predominant 
uSSTI pathogens are aerobic Gram-positive bacteria, but 
broad-spectrum antibiotics targeting Gram-negative or 
anaerobic bacteria are frequently overused, potentially 
exacerbating resistance [1, 6].

Despite the high prevalence of SSTIs, the predictors 
of outpatient treatment failure leading to hospitalization 
remain poorly defined. Previous studies have mostly been 
retrospective, single-center, or based on heterogeneous 
populations, which limits their generalizability [10–12]. 
This study aims to optimize treatment duration through 
the early identification of high-risk patients who may 
benefit from intravenous therapy and hospitalization. It is 
anticipated that this approach will result in reduced treat-
ment duration, minimized antibiotic use, and enhanced 
cost-effectiveness.

Materials and methods
This prospective, multicenter observational study was 
conducted across 24 infectious diseases departments in 
Türkiye from April 1st to September 30th, 2024. A total 
of 599 adult patients (≥ 18 years) diagnosed with such as 
uSTTIs cellulitis or erysipelas were enrolled. Exclusion 
criteria included complicated SSTIS (large or deep soft 

tissue abscesses, surgical site infections, chronic wounds 
or ulcers present ≥ 28 days or unknown duration), nec-
rotizing SSTIs (SSTIs involving deeper structures such as 
tendon, fascia, or bone), diabetic foot infections, osteo-
myelitis, septic arthritis or prior antibiotic use for uSSTIs 
due to their distinct clinical management. Patients with 
uSSTIs received empirical treatment in accordance with 
the 2014 IDSA and 2021 Turkish guidelines for skin and 
soft tissue infections [6, 13].

Data on demographics, comorbidities, clinical charac-
teristics (e.g., lesion size, location), laboratory parameters 
(e.g., white blood cell count [WBC], C-reactive protein 
[CRP], neutrophil-to-lymphocyte ratio [NLR]), and ini-
tial treatment setting (outpatient vs. inpatient) were col-
lected using a standardized case report form. For patients 
initially managed as outpatients but later hospitalized, 
persistent uSSTI symptoms were the primary indication 
for admission, often due to inadequate oral antibiotic 
dosing or insufficient antimicrobial coverage. Outpatient 
treatment failure was defined as clinical deterioration 
requiring inpatient care, as determined primarily by cli-
nician judgment and supported by standardized criteria 
such as worsening clinical symptoms, persistent fever, or 
systemic signs (e.g., sepsis) and elevation of acute phase 
reactants in the blood.

Statistical analysis
Analyses were performed using R version 4.3.0. Data pre-
processing involved variable type checks, outlier detec-
tion via the interquartile range method, and handling 
missing data through multiple imputation. Categori-
cal variables were reported as frequencies and percent-
ages; continuous variables were assessed for normality 
using the Shapiro-Wilk test, Q-Q plots, and histograms. 
Normally distributed variables were presented as 
mean ± standard deviation, non-normally distributed as 
median (interquartile range).

Group comparisons used the t-test or Mann-Whitney 
U-test for two groups, and ANOVA with Tukey’s HSD 
or Kruskal-Wallis with Dunn’s test for ≥ 3 groups, based 
on normality and variance (Levene’s test). Multivariable 

confirmed smoking (OR: 3.403, 95% CI: 1.535–7.542), preseptal cellulitis (OR: 42.354, 95% CI: 4.178–429.336), lesion 
size > 10% BSA (OR: 3.898, 95% CI: 1.598–9.509), elevated CRP (OR: 1.005, 95% CI: 1.001–1.008), NLR (OR: 1.073, 95% CI: 
1.012–1.138), and pulse rate (OR: 1.027, 95% CI: 1.004–1.051) as independent predictors. ROC analysis demonstrated 
moderate discriminative ability with AUC values for CRP, NLR, pulse rate of 0.695, 0.672 and 0.615, respectively.

Conclusions  Smoking, preseptal cellulitis, extensive lesions, and elevated NLR, CRP, and pulse rate may be 
associated with an increased likelihood of hospitalization in patients with uSSTIs. Early identification may guide initial 
management, favoring intravenous therapy in high-risk patients to reduce treatment failure.

Clinical trial  Not applicable.

Keywords  Uncomplicated skin and soft tissue infections, Hospitalization, Neutrophil-to-lymphocyte ratio, C-reactive 
protein, Pulse rate, Outpatient treatment failure
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logistic regression identified independent predictors of 
hospitalization, with variable selection based on clinical 
relevance and univariate analyses (p < .20). Models were 
fitted to imputed datasets and pooled using Rubin’s rules. 
Significance was set at α = 0.05.

Sample size adequacy was evaluated using the Events 
Per Variable (EPV) ratio. Which was 5.57. This meets 
contemporary guidelines recommending EPV ≥ 5 for 
multivariable logistic regression [14, 15].

Results
Of 599 patients, 263 completed outpatient therapy, 169 
were hospitalized at presentation, and 167 required hos-
pitalization after initial outpatient treatment (Fig.  1). 
Outpatient antibiotics were administered orally or intra-
muscularly; inpatients received intravenous antibiotics. 
Mean antibiotic duration was 11.1 ± 2.3 days for outpa-
tient-only, 14.7 ± 3.1 days for direct hospitalization, and 

17.3 ± 4.0 days for those initially outpatient but later hos-
pitalized (Fig. 2).

Univariate analysis identified higher BMI (median 28.7 
vs. 27.0  kg/m², P = .015), chronic kidney disease (12.6% 
vs. 6.8%, P = .044), immunodeficiency (6.6% vs. 2.3%, 
P = .026), insect bite etiology (5.4% vs. 1.9%, P = .047), and 
smoking (16.2% vs. 8.7%, P = .019) as risk factors for hos-
pitalization (Table  1). Clinical predictors included pre-
septal cellulitis (4.2% vs. 0.4%, P < .001), lesion size > 10% 
BSA (18.6% vs. 4.6%, P < .001), elevated pulse rate (median 
81.0 vs. 76.0 beats/min, P < .001), and higher LRINEC 
(median 3.0 vs. 1.0, P < .001), CREST/ERON (median 2.0 
vs. 1.0, P = .001), and modified Dundee (median 2.0 vs. 
2.0, P = .001) scores. The majority of outpatients received 
empirical antibiotics with extended Gram-negative cov-
erage (87.7%), while 69.1% had anaerobic coverage. Anti-
Pseudomonal and anti-MRSA agents were included in 
25.3% and 15.1% of outpatient regimens, respectively. 
There was no statistically significant difference in the 

Fig. 1  Flowchart illustrating the patient’s initial admission status, treatment protocol, and clinical outcomes. Abbreviations: uSSTI: uncomplicated skin 
and soft tissue infections
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antibiotic spectrum between patients who completed 
outpatient therapy and those who subsequently required 
hospitalization (Table 2).

Microbiological data were limited as the study included 
only patients eligible for culture, such as those with fever 
exceeding 38  °C or wound discharge. Wound cultures 
from 74 patients yielded bacterial growth in 31, with 
methicillin-susceptible S. aureus (MSSA) predominant 
(45.1%). Blood cultures from 195 patients showed growth 
in 24, with 16 clinically significant (8 MSSA).

Laboratory predictors included elevated WBC (median 
11,000 vs. 9,490/µL, P < .001), NLR (median 6.0 vs. 3.1, 
P < .001), CRP (median 124.0 vs. 47.9  mg/L, P < .001), 
procalcitonin (median 0.4 vs. 0.1 ng/mL, P = .001), and 
decreased hemoglobin (median 12.4 vs. 13.3  g/dL, 
P < .001) (Table 3).

Multivariable logistic regression confirmed smok-
ing (OR: 3.403, 95% CI: 1.535–7.542, P = .003), preseptal 
cellulitis (OR: 42.354, 95% CI: 4.178–429.336, P = .002) 
lesion size > 10% BSA (OR: 3.898, 95% CI: 1.598–9.509, 
P = .003), elevated NLR (OR: 1.073, 95% CI: 1.012–1.138, 
P = .018), CRP (OR: 1.005, 95% CI: 1.001–1.008, P = .006), 
and pulse rate (OR: 1.027, 95% CI: 1.004–1.051, P = .021) 
as independent predictors (Table 4).

Receiver Operating Characteristic (ROC) analysis 
Clarify AUCs in results identified cutoffs of > 4.37 for 

NLR (sensitivity 61.1%, specificity 69.5%), > 67.5  mg/L 
for CRP (sensitivity 68.9%, specificity 59.0%), and > 80.5 
beats/min for pulse rate (sensitivity 50.9%, specificity 
69.9%). Although statistically significant, the ROC curves 
showed only moderate discriminatory power for CRP 
(AUC: 0.695), NLR (AUC: 0.672), and pulse rate (AUC: 
0.615) (Fig. 3).

Discussion
This study identified smoking, preseptal cellulitis, lesion 
size > 10% body surface area (BSA), and elevated NLR, 
CRP, and pulse rate as independent predictors of hospi-
talization in uSSTIs.

The median age (62.0–64.0 years) was higher than 
reported elsewhere (41.1–61.6 years), with a female 
predominance (51.8% vs. 37.0–50.3%) [10–12]. Lower 
extremity infections aligned with prior reports (74.9% 
in hospitalized vs. 58.6% in outpatient, P < .001) [16, 17]. 
Facial involvement (preseptal cellulitis, was a key deter-
minant of hospitalization, suggesting its role in severity 
assessment in this study (P < .001).

While erythrocyte sedimentation rate (ESR) and 
CRP are not routinely recommended for uSSTI diag-
nosis [18], our findings highlight CRP’s predictive value 
(median 124.0 vs. 47.9 mg/L, P < .001). From a mecha-
nistic perspective, a high NLR indicates a shift toward 

Fig. 2  Antibiotic treatment duration in patients with uncomplicated skin and soft tissue infections. Bar chart comparing mean antibiotic treatment 
duration (days) for uncomplicated skin and soft tissue infections patients treated entirely as outpatients (11.1 ± 2.3 days), hospitalized at presentation 
(14.7 ± 3.1 days), and transitioned from outpatient to inpatient care (17.3 ± 4.0 days) in a multicenter study in Türkiye
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neutrophil-dominant innate immune activation accom-
panied by relative lymphopenia, suggesting an increased 
inflammatory burden and potential impairment of adap-
tive immunity [19]. At the same time, elevated CRP, 
produced by the liver in response to pro-inflammatory 
cytokines such as IL-6, signals a heightened systemic 
acute-phase response [20]. Elevated NLR and C-reactive 
protein CRP levels indicate an enhanced systemic inflam-
matory response, which may reflect a more severe or rap-
idly progressing infection that is less likely to respond to 
outpatient management. Our findings suggest that NLR 
(>4.37), CRP (>67.5 mg/L), and pulse rate (>80.5 beats/
min) may be useful components of a clinical risk score 
to help identify high-risk uSSTI patients in emergency 
departments or outpatient settings. While these param-
eters were associated with hospitalization, the results are 
preliminary and require confirmation through external 
validation before they can be integrated into a clinical 
scoring system.

Randomized trials have reported lower response rates 
in older patients, those with high BMI, or diabetes [21, 
22]. Collazos et al. (2018) found age and immunosup-
pression linked to reduced treatment response in 606 
episodes [23]. Similarly, Haran et al. (2017) reported 
higher outpatient treatment failure in elderly patients 
[24]. However, Esposito et al. (2023) suggested age is 
not an independent predictor, though comorbidities like 
immunosuppression may increase risk [5]. Our study 
found no association between age (P = .584) or immuno-
suppression (P = .381) and treatment failure, possibly due 
to Türkiye’s older patient demographic or study design 
differences.

Broad-spectrum antibiotic use, including anti-MRSA 
agents (17.4% in outpatients vs. 13.2% in hospitalized 
patients, P = .269) and Gram-negative coverage (91.5% vs. 
92.7%, P = .664), did not result in improved clinical out-
comes in this study. Given the relatively low prevalence of 
MRSA in Türkiye compared to global rates, the frequent 
use of broad-spectrum antibiotics may contribute to the 
development of antimicrobial resistance, underscoring 
the importance of more targeted treatment strategies 
for uSSTIs [24, 25]. The Infectious Diseases Society of 
America (IDSA) classifies outpatient treatment failure as 
severe SSTIs and recommends broad-spectrum therapy 
[6]; however, treatment failure is often related to patient-
specific factors or diagnostic uncertainty rather than 
resistant pathogens [24, 26–28]. Despite broad-spectrum 
antibiotic use in most cases, no significant difference in 
treatment outcomes was observed, highlighting the need 
for more targeted stewardship.

Although outpatient treatment approaches for uSSTI 
patients offer greater comfort for the patient and cost-
effectiveness for the healthcare system, failure to achieve 
the expected therapeutic response may necessitate hospi-
talization, thereby prolonging the overall course of man-
agement. In line with this, the mean duration of antibiotic 
therapy among patients who required hospitalization 
after initial outpatient treatment (17.3 days) was signifi-
cantly longer than the guideline-recommended 5–7 days, 
suggesting that delayed hospitalization may contribute to 
unnecessary prolongation of therapy [6, 18]. These find-
ings underscore the need for early risk stratification to 
optimize initial management and minimize resource uti-
lization [9, 18, 28]. Consequently, early decision-making 
regarding the need for hospitalization and the selection 
of the appropriate antibiotic spectrum play a crucial role 
in determining the duration of treatment.

Recurrent SSTIs pose ongoing challenges, with mor-
bidity and costs associated with repeated episodes [6]. 
For necrotizing infections, intensive care units (ICU) 
admission is frequent due to clinical severity, reinforcing 
the importance of early markers like NLR [29]. Türkiye’s 
aging population (median age 62.0–64.0 years) and high 

Table 1  Risk factors associated with outpatient treatment failure 
in uncomplicated skin and soft tissue infections
Variable Completed 

Outpatient 
Treatment 
(n = 263)

Initially Out-
patient, Later 
Hospitalized 
(n = 167)

P-
value

Age, years, median 
(Q1-Q3)

62.0 (49.0-71.8) 64.0 (55.0–74.0) 0.062†

BMI, kg/m², median 
(Q1-Q3)

27.00 
(24.3–30.0)

28.7 (24.9–33.1) 0.015†

Gender, n (%) 0.267*
Male 121 (46.0) 86 (51.5)
Female 142 (54.0) 81 (48.5)
Comorbidities, n (%)
Diabetes mellitus 100 (38.0) 70 (41.9) 0.421*
Chronic kidney disease 18 (6.8) 21 (12.6) 0.044*
Immunodeficiency 6 (2.3) 11 (6.6) 0.026*
Peripheral vascular disease 52 (19.8) 32 (19.2) 0.876*
Underlying history, n (%)
Trauma 50 (19.0) 36 (21.6) 0.520*
Insect bite 5 (1.9) 9 (5.4) 0.047*
Contact with contaminated 
water

1 (0.4) 0 (0) 0.425*

Animal bite 4 (1.5) 2 (1.2) 0.781*
Tinea pedis/unguinum 112 (42.6) 65 (38.9) 0.452*
Saphenous vein graft 8 (3.0) 10 (6.0) 0.137*
Smoking 23 (8.7) 27 (16.2) 0.019*
Secondary infection 0 (0) 1 (0.6) 0.209*
Variables are compared between patients who completed outpatient treatment 
(n = 263) and those who were initially treated as outpatients but subsequently 
hospitalized (n = 167). Continuous variables are presented as medians with 
interquartile ranges (Q1–Q3) and expressed in appropriate units (e.g., age in 
years, BMI in kg/m²). P-values were calculated using the Chi-square test for 
categorical variables (*) and the Mann–Whitney U test for continuous variables 
(†).Significance set at P < .05

Abbreviations: BMI, body mass index; Q1-Q3, interquartile range; uSSTIs, 
uncomplicated skin and soft tissue infections
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Table 2  Clinical characteristics of patients with uncomplicated skin and soft tissue infections
Variable Completed Outpatient Treat-

ment (n = 263)
Initially Outpatient, Later Hospi-
talized (n = 167)

P-value

Diagnosis, n (%) 0.764*
Cellulitis 247 (93.9) 158 (94.6)
Erysipelas 16 (6.1) 9 (5.4)
Number of uSSTIs (last year), n (%) 0.995*
One attack 218 (83.8) 130 (83.9)
Two or more 42 (16.2) 25 (16.1)
Skin involvement, n (%) 0.754*
Unilateral 253 (97.3) 150 (96.8)
Bilateral 7 (2.7) 5 (3.2)
Anatomical site, n (%) < 0.001*
Foot 80 (30.4) a 17 (10.2) b

Lower extremity 154 (58.6) a 125 (74.9) b

Upper extremity 26 (9.9) a 13 (7.8) a

Abdomen 0 (0.0) a 3 (1.8) b

Face (preseptal) 1 (0.4) a 7 (4.2) b

Gluteus 1 (0.4) a 0 (0.0) a

Breast 1 (0.4) a 2 (1.2) a

Local clinical findings, n (%)
Redness 252 (95.8) 166 (99.4) 0.028*
Swelling 221 (84.0) 156 (93.4) 0.004*
Local warmth 226 (85.9) 159 (95.2) 0.002*
Tenderness on palpation 216 (82.1) 132 (79.0) 0.427*
Pain 174 (66.2) 111 (66.5) 0.948*
Lesion size, n (%) < 0.001*
<%5 207 (78.7) a 93 (55.7) b

%5-%10 44 (16.7) a 43 (25.7) b

>%10 12 (4.6) a 31 (18.6) b

Outpatient Antibiotic Type, n (%)
Gram-negative coverage 237 (91.5%) 140 (92.7%) 0.664*
Anaerobic coverage 196 (75.7%) 101 (66.9%) 0.055*
Anti-Pseudomonas 70 (27.0%) 39 (25.8%) 0.791*
Anti-MRSA 45 (17.4%) 20 (13.2%) 0.269*
Systemic symptoms
Fever, °C, median (Q1-Q3) 36.7 (36.4–37.4) 36.7 (36.3–37.3) 0.799†
Pulse rate, beats/min, median (Q1-Q3) 76.0 (70.0–84.0) 81.0 (74.0–90.0) < 0.001†
Respiratory rate, breaths/min, median (Q1-Q3) 18.0 (16.0–20.0) 18.0 (16.0–20.0) 0.883†
Systolic blood pressure, mmHg, median (Q1-Q3) 120.0 (110.0-127.5) 120.0 (110.0-130.0) 0.102†
Diastolic blood pressure, mmHg, median (Q1-Q3) 70.0 (65.0–80.0) 74.0 (70.0–80.0) 0.002†
SaO₂, %, median (Q1-Q3) 96.0 (95.0–98.0) 96.0 (94.0–98.0) 0.612†
Scores
qSOFA, median (Q1-Q3) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.061†
LRINEC, median (Q1-Q3) 1.0 (0.0–3.0) 3.0 (1.0–6.0) < 0.001†
CREST/ERON, median (Q1-Q3) 1.0 (1.0–2.0) 2.0 (1.0–2.0) 0.001†
Modified Dundee, median (Q1-Q3) 2.0 (1.0–2.0) 2.0 (1.0–2.0) 0.001†
Variables are compared between patients who completed outpatient treatment (n = 263) and those who were initially treated as outpatients but subsequently 
hospitalized (n = 167). P-values calculated using Chi-square test (*) for categorical variables and Mann-Whitney U test (†) for continuous variables. Different 
superscripts (a, b) indicate significant differences between groups (P < .05). Significance set at P < .05

Abbreviations: BSA, body surface area; LRINEC, Laboratory Risk Indicator for Necrotizing Fasciitis; CREST/ERON, severity classification systems; MRSA, methicillin-
resistant Staphylococcus aureus; qSOFA, quick Sequential Organ Failure Assessment; SaO₂, oxygen saturation; uSSTIs, uncomplicated skin and soft tissue infections
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rates of comorbidities (e.g., diabetes 41.9%, Table 1), cou-
pled with limited healthcare access, may further elevate 
the risk of hospitalization. The study underscores the 
need for personalized management programs to address 
regional variations in patient demographics and patho-
gen profiles in Türkiye.

Early risk stratification may facilitate the identifica-
tion of high-risk patients and has the potential to reduce 
treatment failure and associated healthcare costs by 
guiding timely hospitalization. However, while our find-
ings suggest that certain patients may benefit from early 
hospitalization, this remains a hypothesis that requires 
validation through randomized controlled trials. Future 
research should assess the feasibility and effectiveness 
of such an approach across different healthcare systems, 
considering resource limitations and regional disparities 
that may influence clinical decision-making and access 
to care. Integrating predictive models with management 
strategies could enable more personalized, risk-based 
management in multicenter settings. This approach is 
also in line with the WHO Global Antimicrobial Resis-
tance Action Plan (2023–2024), which advocates for 

optimized antibiotic use and early risk assessment to 
mitigate the global threat of antimicrobial resistance [30].

Limitations
The absence of a standardized treatment protocol across 
24 centers may have introduced variability, and dif-
ferences in local clinical practices could have affected 
patient management. Additionally, potential unmeasured 
confounders such as socioeconomic status and variabil-
ity in clinicians’ decisions regarding hospitalization may 
have influenced outcomes. Finally, the observational 
nature of the study limits the ability to establish causal 
relationships.

Conclusions
Smoking, preseptal cellulitis, larger BSA, and elevated 
inflammatory markers were associated with hospitaliza-
tion following initial outpatient treatment, which served as 
a proxy for treatment failure in uSSTIs. These findings may 
assist in identifying patients at higher risk of outpatient 
treatment failure; however, causal relationships cannot be 
established due to the observational nature of the study.

Table 3  Laboratory parameters in uncomplicated skin and soft tissue infections
Variable Completed Outpatient Treatment 

(n = 263), median (Q1-Q3)
Initially Outpatient, Later Hospital-
ized (n = 167), median (Q1-Q3)

P-val-
ue*

White blood cell count, ×10⁹/L 9490.0 (7170.0-12600.0) 11000.0 (8380.0-15900.0) < 0.001
Hemoglobin, g/dL 13.3 (11.9–14.6) 12.4 (11.2–13.6) < 0.001
Neutrophil count, ×10⁹/L 6240.0 (4390.0-9590.0) 8310.0 (5340.0-13160.0) < 0.001
Neutrophil percentage, % 67.3 (60.1–78.3) 76.0 (65.0-86.5) < 0.001
Neutrophil-to-lymphocyte ratio (NLR) 3.1 (2.1–5.5) 6.0 (2.9–10.6) < 0.001
Platelet, ×10⁹/L 248.0 (194.8-309.5) 240.0 (188.0-307.0) 0.395
Blood glucose, mg/dL 112.0 (94.0-153.0) 128.0 (101.0-179.0) 0.008
Glomerular filtration rate, mL/min 85.0 (68.0-100.0) 80.0 (58.0–97.0) 0.100
ALT, IU/L 22.0 (15.0–33.0) 20.0 (14.0–34.0) 0.907
AST, IU/L 19.2 (14.0-31.3) 24.0 (16.5–33.0) 0.005
Serum lactate, mmol/L 1.8 (1.2–2.1) 1.9 (1.4–2.5) 0.139
Erythrocyte sedimentation rate, mm/h 38.5 (24.0–56.0) 52.5 (32.0–75.0) < 0.001
C-reactive protein, mg/L 47.9 (13.0-110.5) 124.0 (58.8-243.3) < 0.001
Procalcitonin, ng/mL 0.1 (0.0-0.8) 0.4 (0.1–2.1) 0.001
Data are presented as medians with interquartile ranges (Q1–Q3). Laboratory parameters were compared between patients who completed outpatient treatment 
(n = 263) and those who were initially treated as outpatients but later hospitalized (n = 167). Units for laboratory values are as follows: white blood cell count, 
neutrophil count, and platelet count in ×10⁹/L; hemoglobin in g/dL; blood glucose in mg/dL; glomerular filtration rate in mL/min; ALT and AST in IU/L; serum lactate 
in mmol/L; ESR in mm/h; CRP in mg/L; procalcitonin in ng/mL. P-values calculated using Chi-square test (*) for categorical variables and Mann-Whitney U test (†) for 
continuous variables. Different superscripts (a, b) indicate significant differences between groups (P < .05). Significance set at P < .05

P-values calculated using Mann-Whitney U test (*). Significance set at P < .05

Abbreviations: NLR, neutrophil-to-lymphocyte ratio; CRP, C-reactive protein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; uSSTIs, uncomplicated 
skin and soft tissue infections
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Table 4  Multivariate logistic regression analysis of predictors of hospitalization in patients with uncomplicated skin and soft tissue 
infections initially managed as outpatients
Variable OR (95% CI) P-value
Chronic kidney disease 1.219 (0.495–3.004) 0.667
Immunodeficiency 1.971 (0.433–8.968) 0.381
Insect bite 3.219 (0.811–12.777) 0.097
Saphenous vein graft 1.682 (0.541–5.230) 0.370
Smoking 3.403 (1.535–7.542) 0.003
Site of infection
Lower extremity 1.891 (0.910–3.930) 0.089
Upper extremity 2.077 (0.733–5.886) 0.170
Facial (preseptal) 42.354 (4.178-429.336) 0.002
Gluteus 0.000 (0.000-Inf ) 0.993
Breast 5.960 (0.290-122.405) 0.248
Skin redness 3.234 (0.326–32.037) 0.316
Lesion size
5%–10% 1.517 (0.799–2.879) 0.204
> 10% 3.898 (1.598–9.509) 0.003
Swelling 1.441 (0.581–3.572) 0.431
Local warmth 1.671 (0.523–5.344) 0.387
Age, years 1.006 (0.986–1.026) 0.584
BMI, kg/m² 0.996 (0.945–1.050) 0.884
Pulse rate, beats/min 1.027 (1.004–1.051) 0.021
Systolic blood pressure, mmHg 1.016 (0.994–1.039) 0.154
Diastolic blood pressure, mmHg 1.022 (0.990–1.055) 0.178
White blood cell count, ×10⁹/L 1.000 (1.000–1.000) 0.447
Hemoglobin, g/dL 0.928 (0.804–1.071) 0.305
Neutrophil percentage, % 0.984 (0.940–1.029) 0.476
Neutrophil count, ×10⁹/L 1.000 (1.000–1.000) 0.682
NLR 1.073 (1.012–1.138) 0.018
Blood glucose, mg/dL 1.003 (0.999–1.007) 0.144
Glomerular filtration rate, mL/min 1.009 (0.998–1.020) 0.121
AST, IU/L 1.004 (0.990–1.018) 0.571
CRP, mg/L 1.005 (1.001–1.008) 0.006
ESR, mm/h 1.010 (0.996–1.024) 0.164
qSOFA score 0.904 (0.375–2.177) 0.821
LRINEC score 1.025 (0.873–1.205) 0.760
CREST/ERON score 0.625 (0.272–1.437) 0.270
Modified Dundee score 1.970 (0.880–4.412) 0.100
The analysis includes a total of 430 patients: 263 who successfully completed outpatient treatment and 167 who required subsequent hospitalization following 
initial outpatient management. Continuous variables were included in the model using their original units, as follows: Age (years), BMI (kg/m²), Pulse rate (beats/min), 
Blood pressure (mmHg), White blood cell count and neutrophil count (×10⁹/L), Hemoglobin (g/dL), Neutrophil percentage (%), NLR (unitless), Blood glucose (mg/dL), 
Glomerular filtration rate (mL/min), AST (IU/L), CRP (mg/L), ESR (mm/h). Significance set at P < .05. Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body 
mass index; BSA, body surface area; NLR, neutrophil-to-lymphocyte ratio; CRP, C-reactive protein; AST, aspartate aminotransferase; ESR, erythrocyte sedimentation 
rate; qSOFA, quick Sequential Organ Failure Assessment; LRINEC, Laboratory Risk Indicator for Necrotizing Fasciitis; CREST/ERON, severity classification systems; 
uSSTIs, uncomplicated skin and soft tissue infections
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