
Background: Postherpetic neuralgia (PHN) is the most common and debilitating complication of 
herpes zoster, yet predicting PHN occuring remains challenging. 

Objectives: Our study aimed to develop and validate a clinical prediction model for PHN based 
on key demographic, serological, and clinical parameters.

Study Design: Retrospective cohort study.

Setting: This study included 202 patients with herpes zoster treated at the China-Japan Friendship 
Hospital from December 2023 through November 2024.

Methods: Eligible patients were classified into PHN (n = 89) and non-PHN (n = 113) groups. 
Clinical and laboratory data were extracted from electronic medical records. Univariate logistic 
regression (P < 0.20) identified candidate predictors, which were further refined using least 
absolute shrinkage and selection operator regression. A multivariate logistic regression model was 
constructed, and a predictive nomogram was developed. Model performance was evaluated using 
the area under the receiver operating characteristic curve (AUC), calibration plots, and decision 
curve analysis.

Results: Four independent predictors were identified: age ≥ 60 years (odds ratio [OR] = 8.45; 
95% CI. 3.94–18.12; P < 0.001), higher pain intensity measured by the Numeric Rating Scale (OR 
= 1.31; 95% CI, 1.07–1.61; P = 0.009), elevated D-dimer levels (D-dimer > 0.5 mg/L) (OR = 2.19; 
95% CI, 1.10–4.36; P = 0.026), and lower neutrophil-to-lymphocyte ratio (≤ 3) (OR = 0.22; 95% 
CI, 0.10–0.49; P < 0.001). The final model demonstrated robust predictive accuracy (AUC = 0.83; 
95% CI, 0.78–0.89) and good calibration (Hosmer-Lemeshow test, P = 0.326). A decision curve 
analysis confirmed the model’s clinical utility within a risk threshold range of 8%–85%.

Limitations: Our study is limited by its single-center design and small sample size. 

Conclusion: Our study developed a reliable and clinically applicable nomogram for PHN 
prediction in patients with herpes zoster. The model incorporates age, pain intensity, D-dimer 
level, and neutrophil-to-lymphocyte ratio,, enabling early risk stratification and optimized patient 
management. Future prospective studies are warranted to validate this model’s utility across diverse 
populations.

Key words: Postherpetic neuralgia, herpes zoster, predictive model, nomogram, risk factors, 
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PPostherpetic neuralgia (PHN) is the most common 
chronic complication of herpes zoster (HZ) (1). It is 
characterized by persistent pain lasting more than 

90 days after complete resolution of cutaneous lesions 
(2). The lifetime incidence of HZ ranges from 10% to 30% 
(3), with 5% to 35% of affected patients developing PHN 
(4).PHN-related pain is typically severe and may persist 
for months or even years (1,2), severely compromising a 
patients’ quality of life, disrupting sleep, and imposing 
substantial physical, psychological, and financial burdens 
(5-8). Existing treatments are ineffective for nearly 
half of patients with PHN (9), but timely and effective 
interventions for HZ can significantly reduce its incidence 
(10). Therefore, accurate and intuitive prediction of PHN 
occuring is crucial for facilitating timely and proactive 
interventions. 

Chronic pain pathophysiology is closely linked to 
inflammation (11,12). The coagulation cascade has also 
been implicated in neurological disorders (13,14). Mea-
suring inflammatory and coagulation markers in periph-
eral blood is an objective, quantifiable, well established, 
convenient, and cost-effective approach (15). While 
some studies have explored the association between in-
flammatory markers and PHN, research on coagulation 
factors and pathways remains limited (16,17). Our ret-
rospective cohort study analyzed data from 202 patients 
with HZ, integrating clinical factors with peripheral 
blood inflammatory and coagulation markers to assess 
their feasibility and reliability in predicting PHN. 

Methods

Study Design and Population
Our retrospective cohort study analyzed 202 pa-

tients with HZ who were treated in the inpatient de-
partments of the China-Japan Friendship Hospital from 
December 2023 through November 2024. The study 
protocol was approved by the Ethics Committee of 
the China-Japan Friendship Hospital (approval number 
2023-KY-343), and written informed consents were ob-
tained. Our research adhered to the ethical guidelines 
outlined in the Declaration of Helsinki (October 2013). 

Inclusion and Exclusion Criteria
The inclusion criteria were: 1) age ≥ 18 years; 2) 

diagnosed with HZ; 3) within 14 days of HZ onset. 
The exclusion criteria were: 1) incomplete clinical 

data; 2) cognitive impairment or psychiatric disorders 
affecting data reliability; 3) recent use (within 2 months 
pre-enrollment) of anticoagulants, antiplatelet agents, 

antibiotics, corticosteroids, or estrogen-based medica-
tions known to alter hematologic/coagulation param-
eters; 4) invasive procedures within the past month; 5) ac-
tive smoking ( ≥ 1 cigarettes/d) or daily ethanol intake ( > 
12 g/d) within the past 6 months; 6) concurrent infectious 
diseases (excluding HZ) within 30 days; 7) comorbidities 
potentially influencing hematologic/coagulation profiles, 
including diabetes, hypertension, cardiovascular/cere-
brovascular diseases, malignancies, thyroid dysfunction, 
autoimmune disorders, hematologic diseases, or organ 
dysfunction; 8) pregnancy or lactation. 

Data Collection
Clinical data were extracted from the hospital’s 

electronic medical record system using the ICD-10 
diagnostic code for herpes zoster (B02.9). All patients 
included in the analysis were hospitalized for acute 
herpes zoster. The presence of PHN was assessed 
through follow-up, based on telephone interviews and 
review of follow-up documentation in both inpatient 
and outpatient electronic medical records. The dataset 
was categorized into 3 domains: 1) demographics: date 
of clinical visit, age, gender, body mass index (BMI), and 
mean arterial pressure;  2) Disease characteristics: pain 
intensity (Numeric Rating Scale [NRS-11]), dermatomal 
distribution of lesions (categorized as cranial, cervical, 
thoracic, or lumbosacral nerve involvement), and Tradi-
tional Chinese Medicine therapeutic engagement. (3) 
Serological biomarkers: neutrophil-to-lymphocyte ratio 
(NLR), derived neutrophil-to-lymphocyte ratio, platelet-
to-lymphocyte ratio, monocyte-to-neutrophil ratio, sys-
temic immune-inflammation index, hemoglobin, mean 
platelet volume, prothrombin activity,  international 
normalized ratio,  activated partial thromboplastin 
time, fibrinogen,  thrombin time, D-dimer, and fibrino-
gen degradation products.

Definitions
HZ was clinically diagnosed by board-certified phy-

sicians based on characteristic vesicular eruptions and 
associated neuropathic pain. PHN was strictly defined 
as persistent pain lasting ≥ 3 months after complete 
resolution of cutaneous lesions. Clinician-diagnosed HZ 
and PHN exhibited high diagnostic accuracy. 

Statistical Analysis
All statistical analyses were performed using IBM 

SPSS Statistics  26.0 (IBM Corporation) and R 4.3.2 (The 
R Foundation). A two-sided P value < 0.05 was consid-
ered statistically significant.
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Descriptive Statistics
Continuous variables following a normal distribu-

tion were presented as mean (SD) and compared using 
an independent samples t test. Non-normally distrib-
uted continuous variables were expressed as median 
(interquartile range) and analyzed using the Mann-
Whitney U test. Categorical variables were summarized 
as frequencies (percentages) and compared using the 
χ2 test or Fisher’s exact test, as appropriate.

Model Development
Multicollinearity among candidate predictors was 

assessed using variance inflation factors.  A variance 
inflation factor > 10 indicated significant collinearity, 
necessitating variable exclusion. Potential predictors 
of PHN were initially identified via univariate logistic 
regression (P < 0.20). Feature selection and optimiza-
tion were subsequently performed using least absolute 
shrinkage and selection operator (LASSO) regression 
with 10-fold cross-validation to mitigate overfitting. 
Variables retained under the one-standard-error crite-
rion (λ.1se) were incorporated into a multivariate lo-
gistic regression model to develop a clinical prediction 
nomogram.

Model performance was assessed using receiver 
operating characteristic curves, with the area under 
the curve quantifying discriminative ability. Calibration 
accuracy was evaluated through calibration plots with 
bootstrapping (1,000 resamples), while clinical utility 
was assessed using decision curve analysis.

Sample Size Estimation
The required sample size was estimated based on 

the 10 events per variable criterion for multivariate 
analysis. Assuming 3–5 candidate predictors in the final 
model, at least 50 PHN events were necessary. Given the 
reported PHN incidence rate of 29.8% among Chinese 
patients with HZ, the minimum calculated sample size 
was ≥ 168. Ultimately, a total of 202 eligible patients 
were included, ensuring adequate statistical power for 
model development.

Results

Baseline Characteristics
A total of 260 patients were initially enrolled, 

with 58 excluded due to incomplete data or loss to 
follow-up, yielding a final cohort of 202 patients. PHN 
developed in 89 patients (44.06%), who were classified 
into the PHN group, while the remaining 113 consti-

tuted the non-PHN group. The cohort included 68 men 
and 134 women. The average age of the patients was 
62.84 ± 11.98 years. All patients received antiviral and 
neurotrophic therapy. A detailed flowchart of patient 
recruitment and data processing is presented in Fig. 1. 

A comparative analysis revealed significant inter-
group differences (P < 0.05) in NRS-11 score, platelet-
to-lymphocyte ratio, age, NLR and D-dimer level. 
No statistically significant differences (P ≥ 0.05) were 
observed in other variables. Demographic and baseline 
characteristics are provided in Table 1.

Variables Selection
In the univariate logistic regression analysis, vari-

ables with P < 0.2, including NRS-11 score, derived neu-
trophil-to-lymphocyte ratio, platelet-to-lymphocyte 
ratio, systemic immune-inflammation index, prothrom-
bin activity, international normalized ratio, activated 
partial thromboplastin time, dermatomal distribution 
of lesions, body mass index, age, D-dimer level, and NLR, 
were selected for further analysis using LASSO regres-
sion (Supplement Table 1). Variables with P ≥ 0.2, such 
as gender, Traditional Chinese Medicine, monocyte-to-

Fig. 1. Study flowchart.
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Table 1. Baseline and clinical data of  the study population.

Variables
Total 

(n = 202)
Non-PHN Group 

(n = 113)
PHN Group 

(n = 89)
Statistic P

Age, n(%) χ² = 43.87 < 0.001

< 60 years 79 (39.11) 67 (59.29) 12 (13.48)

≥ 60 years 123 (60.89) 46 (40.71) 77 (86.52)

Gender, n (%) χ² = 0.08 0.773

Women 134 (66.34) 74 (65.49) 60 (67.42)

Men 68 (33.66) 39 (34.51) 29 (32.58)

BMI, n(%) χ² = 4.46 0.216

BMI < 18.5 kg/m² 9 (4.46) 3 (2.65) 6 (6.74)

18.5kg/m² ≤ BMI < 24 kg/m² 101 (50.00) 63 (55.75) 38 (42.70)

24kg/m² ≤ BMI < 28 kg/m² 72 (35.64) 37 (32.74) 35 (39.33)

28kg/m² ≤ BMI 20 (9.90) 10 (8.85) 10 (11.24)

MAP, Mean ± SD 91.38 ± 11.00 91.27 ± 10.89 91.52 ± 11.19 t = -0.16 0.875

NRS-11, M (IQR) 4.00 (3.00–5.50) 4.00 (3.00–5.00) 5.00 (4.00–6.00) Z = -4.25 <.001

Dermatomal distribution of lesions, n (%) χ² = 2.70 0.441

Cranial 60 (29.70) 29 (25.66) 31 (34.83)

Cervical 26 (12.87) 17 (15.04) 9 (10.11)

Thoracic 69 (34.16) 41 (36.28) 28 (31.46)

Lumbosacral 47 (23.27) 26 (23.01) 21 (23.60)

TCM therapeutic engagement, n(%) χ² = 0.12 0.730

No 132 (65.35) 75 (66.37) 57 (64.04)

Yes 70 (34.65) 38 (33.63) 32 (35.96)

NLR, n (%) χ² = 10.61 0.001

≤ 3 147 (72.77) 72 (63.72) 75 (84.27)

> 3 55 (27.23) 41 (36.28) 14 (15.73)

dNLR, M (IQR) 1.33 (1.24–1.46) 1.34 (1.26–1.50) 1.33 (1.23–1.43) Z = -1.30 0.193

PLR, M (IQR) 120.12 (92.43–160.59) 129.91 (96.99–166.48) 112.66 (87.17–146.59) Z = -1.99 0.046

MNR, M (IQR) 0.12 (0.09–0.15) 0.11 (0.09–0.15) 0.12 (0.10–0.14) Z = -0.71 0.475

SII, M (IQR) 386.13 (277.23–592.13) 386.56 (289.16–624.18) 367.05 (269.46–529.61) Z = -1.51 0.131

HGB, Mean ± SD 131.74 ± 14.49 131.81 ± 14.28 131.65 ± 14.83 t = 0.07 0.941

MPV, M (IQR) 9.90 (9.12–10.50) 9.70 (9.20–10.30) 10.10 (9.00–10.70) Z = -1.33 0.183

PTA, M (IQR) 102.00 (95.00–108.00) 103.00 (97.00–109.00) 100.00 (95.00–108.00) Z = -1.46 0.146

INR, M (IQR) 0.99 (0.96–1.02) 0.98 (0.95–1.01) 0.99 (0.96–1.03) Z = -1.39 0.164

APTT, M (IQR) 34.05 (32.50–36.38) 34.00 (32.50–35.90) 34.20 (32.60–36.80) Z = -1.08 0.281

FIB, M (IQR) 3.34 (2.97–3.82) 3.24 (2.97–3.86) 3.45 (2.99–3.80) Z = -0.66 0.506

TT, M (IQR) 16.80 (16.30–17.40) 16.90 (16.30–17.40) 16.80 (16.30–17.40) Z = -0.72 0.471

D-dimer, n (%) χ² = 7.81 0.005

≤ 0.5 mg/L 113 (55.94) 73 (64.60) 40 (44.94)

> 0.5 mg/L 89 (44.06) 40 (35.40) 49 (55.06)

FDP, M (Q₁, Q₃) 1.00 (1.00, 2.53) 1.00 (1.00, 2.28) 1.00 (1.00, 2.88) Z = -1.43 0.154

Abbreviations: PHN, postherpetic neuralgia; BMI, body mass index; MAP, mean arterial pressure; SD, standard deviation; NRS, Numerical Rating 
Scale; IQR, interquartile range; TCM, Traditional Chinese Medicine; NLR, neutrophil to lymphocyte ratio; dNLR, derived neutrophil to lympho-
cyte ratio; PLR, platelet to lymphocyte ratio; MNR, monocyte to neutrophil ratio; SII, systemic immune inflammation index; HGB, hemoglobin; 
MPV, mean platelet volume; PTA, prothrombin activity; INR, international normalized ratio; APTT, activated partial thromboplastin time; FIB, 
fibrinogen; TT, thrombin time; FDP, fibrinogen degradation products; t, t test; Z, Mann Whitney test; χ², Chi square test; M, Median.
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neutrophil ratio, hemoglobin, mean platelet volume, 
mean arterial pressure, thrombin time, fibrinogen 
degradation products, activated partial thromboplastin 
time, and fibrinogen, were excluded. LASSO regression 
with 10-fold cross-validation was performed to identify 
key predictors, determining the optimal regularization 
parameter (λ) using both the minimum criteria and the 
one-standard-error (1.se) rule. Four noncollinear pre-
dictors—age, D-dimer level, NLR, and NRS-11 score—
were retained (λ.1.seE = 0.06289906) (Figs. 2A, 2B). 
Subsequent multivariate logistic regression analysis 
confirmed that age (β = 2.13; P < 0.001; odds ratio [OR] 
= 8.45; 95% CI, 3.94–18.12), D-dimer level (β = 0.78; P = 
0.026; OR = 2.19; 95% CI, 1.10–4.36), and NRS-11 score 
(β = 0.27; P = 0.009; OR = 1.31; 95% CI, 1.07–1.61) were 
significant risk factors, while NLR (β = -1.52; P < 0.001; 
OR = 0.22; 95% CI, 0.10–0.49) was inversely associated 
with the outcome. The model intercept was -2.86 (P < 
0.001) (Table 2). 

Predictive Model Construction
Figure 3 presents a nomogram for predicting PHN 

in patients with HZ, incorporating 4 key predictors: age, 
D-dimer level, NLR, and NRS-11 score. The nomogram as-
signs individual scores to each variable and maps the total 
score to the corresponding PHN risk probability. Specifi-
cally, each one point increase in NRS-11 adds 12.5 points, 
while age > 60 years, D-dimer level > 0. 5mg/L, and NLR ≤ 
3 contribute 98.61, 36.11, and 70.37 points, respectively. 
For instance, a patient aged ≥ 60 years with an NRS-11 
score of 7, NLR ≤ 3, and D-dimer level > 0.5 mg/L would 
have an estimated PHN probability of 85.7%. 

Evaluation
The predictive performance of the model was as-

sessed using multiple validation metrics. The area un-
der the curve was 0.83 (95% CI, 0.78–0.89) (Fig. 4), indi-
cating strong discriminative ability. Calibration analysis 
with the Hosmer-Lemeshow test showed a good fit (P = 
0.326, Fig. 5), demonstrating close alignment between 
predicted and actual probabilities. A decision curve 
analysis identified an optimal risk threshold range 
of 8%–85% (Fig. 6), reinforcing the model’s clinical 
applicability.

Discussion

PHN is a major complication of HZ that severely af-
fects a patient’s quality of life. While various predictive 
models have been proposed, most rely primarily on clin-
ical symptoms, with limited incorporation of objective 
serological markers. Our study is the first to integrate 
coagulation factors into PHN risk assessment, high-
lighting their potential role in disease development. 
We developed and validated a novel predictive model 
incorporating age, NRS-11 score, D-dimer level, and the 
NLR, demonstrating strong discriminative ability (area 
under the curve = 0.83) and clinical applicability. 

Our findings not only reinforce existing risk strati-
fication frameworks, but also provide new insights 
into the interplay between coagulation, inflammation, 
and neuropathic pain. The predictive nomogram es-
tablished in our study offers a practical tool for early 
identification of high-risk patients, facilitating timely 
intervention and improved clinical management.

Advanced age has been confirmed by multiple 

Fig. 2. Least absolute shrinkage and selection operator regression analysis for variable selection. (A) Coefficient trajectories of  
candidate variables. (B) Optimal λ selection (λ1.se = 0.063) via 10-fold cross-validation.
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studies as an independent risk factor for PHN and is 
significantly associated with its occurrence (18–20). 
In the overall study population, the incidence of PHN 
increases with age (18), with the risk of PHN rising by 
1.52-fold per decade (21), particularly among individu-
als older than 60 (16), which aligns with our findings. 
Our study revealed that the prevalence of PHN in pa-
tients older than 60 (86.52%) was significantly higher 
than in those younger than 60 (13.48%). This may be 
attributed to age-related decline in cellular immune 
function, impairing the body’s ability to effectively 
clear the varicella-zoster virus and exacerbating nerve 
damage (18,22).

Pain is one of the common clinical manifestations 
of acute HZ, and the NRS-11 scale is often used to assess 
pain severity in patients with HZ. A possible mechanism 
is that the severity of pain in the acute phase positively 
correlates with the degree of nerve damage; more 
severe nerve damage increases PHN risk (20). Another 
study found that among patients with HZ who have ma-
lignancies, higher NRS-11 scores, indicating greater pain 
severity, were associated with an elevated PHN risk (23).

Our study observed a negative correlation be-
tween the NLR and PHN risk. However, previous studies 
have reported that elevated NLR is associated with an 
increased risk of PHN (11). A study on living donor liver 
transplantation found that a higher preoperative NLR 
significantly increased the risk of postoperative HZ and 
PHN (24). While some studies have not directly exam-
ined NLR, they have demonstrated that lymphopenia 
significantly increases PHN incidence (25,26). 

An elevated NLR reflects an increase in neutrophils 
and/or a decrease in lymphocytes, indicating a height-
ened systemic inflammatory response and impaired 
humoral and cellular immunity, which may contribute 
to PHN development (11,27). However, other studies 
have suggested no significant association between 
the NLR and PHN risk (28). A recent machine-learning-
based predictive model found that the median NLR was 
higher in patients who did not have PHN compared to 
those who developed PHN, supporting our findings 
(29). 

The inconsistency in NLR-PHN associations may 
stem from differences in study populations, research 
design, or the complex pathophysiology of PHN. Our 
cohort consisted exclusively of hospitalized patients, 
who are more likely to receive aggressive treatment. 
Early interventions, such as antiviral therapy, may have 
mitigated immune dysfunction and lymphopenia, 

Table 2. Multivariable logistic regression analysis.

Variables β S.E Z P OR (95% CI)

Intercept -2.86 0.58 -4.96 < 0.001 0.06 (0.02–0.18)

Age

< 60 years 1.00 (Reference)

≥ 60 years 2.13 0.39 5.48 < 0.001 8.45 (3.94–18.12)

NRS-11 0.27 0.11 2.59 0.009 1.31 (1.07–1.61)

NLR

≤ 3 1.00 (Reference)

> 3 -1.52 0.41 -3.68 < 0.001 0.22 (0.10–0.49)

D-dimer

≤ 0.5 mg/L 1.00 (Reference)

> 0.5 mg/L 0.78 0.35 2.23 0.026 2.19 (1.10–4.36)

OR: Odds Ratio, NRS-11: Numeric Rating Scale, NLR: neutrophil to 
leukocyte ratio

Fig. 3. Nomogram prediction model. 
NLR: neutrophil to leukocyte ratio, NRS-11: Numeric Rating Scale

Fig. 4. Receiver operating characteristic curve of  the 
Postherpetic Neuralgia Prediction Model. 
AUC: area under the curve
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potentially influencing NLR levels. Moreover, while 
baseline neutrophil counts in older adults are generally 
stable, their stress-induced neutrophil response may be 
impaired, suggesting a unique immune balance in this 
population. Future research 
should control potential 
confounders, systematically 
assess treatment effects, and 
conduct multicenter, large-
scale clinical and mechanistic 
studies. 

Our study identified D-
dimer level as a potential risk 
factor for the progression of 
HZ to PHN. As a soluble fibrin 
degradation product gener-
ated during thrombus break-
down, D-dimer level serves 
as a biomarker of activated 
coagulation and fibrinolysis 
(30). Elevated D-dimer levels 
have been associated with 
various adverse conditions, 
including painful diabetic 
peripheral neuropathy (31), 
malignancies (32), pulmo-
nary embolism (33), and 
coronary heart disease (34). 
Although no direct studies 
have linked D-dimer levels 
to PHN, evidence suggests 
that increased D-dimer levels 
correlate with the severity 
of nerve damage and poor 
prognosis (35,36). Addition-
ally, in vitro studies indicate 
an association between 
D-dimer levels and neuroin-
flammatory cytokines (37), 
implying that enhanced 
fibrinolysis and elevated 
D-dimer levels may impair 
nerve repair. Given the 
complex interplay between 
coagulation, inflammation, 
and immune responses, the 
D-dimer level may serve as 
an indirect marker reflecting 
their involvement in PHN 
progression (38,39). 

Mechanistically, D-dimer level may represent a 
critical link between coagulation dysregulation and 
neuroimmune interactions. The varicella-zoster virus 
can spread to vascular structures, leading to varicella-

Fig. 5. Calibration plot of  the Postherpetic Neuralgia Prediction Nomogram. 

Fig. 6. Decision curve analysis of  the Postherpetic Neuralgia Risk Nomogram. 
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zoster virus-induced vasculopathy, which may further 
amplify thromboinflammatory cascades, hinder neural 
repair through fibrinolytic activation, and exacerbate 
neuroinflammation. Moreover, we hypothesize that D-
dimer activates protease-activated receptors, thereby 
inducing the release of pro-inflammatory cytokines 
such as interleukin-6 and tumor necrosis factor-α, as 
well as glial cell activation in the dorsal horn, ultimately 
promoting central sensitization (37,40). This aligns with 
the studies that reported that beyond peripheral skin 
dissemination, varicella-zoster virus may also invade 
arterial structures, contributing to vascular pathology 
and further complicating the progression of PHN (41).

Limitations and Outlook
Our study has several limitations. First, the single-

center design, limited sample size, and strict inclusion 
and exclusion criteria may reduce statistical power and 
limit the external validity of the model, particularly in 
older or more clinically complex populations. Second, 
all patients were hospitalized, which may introduce 
selection bias, as their pain severity and PHN risk could 
be higher than in the general population. Third, the 
retrospective design is inherently subject to bias, un-
derscoring the need for prospective validation in inde-
pendent, multicenter cohorts across diverse ethnic and 
geographic backgrounds. 

Future research should focus on validating our 
findings in larger, prospective, and multicenter cohorts 
that better reflect real-world populations. Incorporat-
ing novel biomarkers and imaging indicators may fur-
ther improve the model’s predictive performance. Ad-
ditionally, studies should explore early interventional 
strategies—such as optimized antiviral timing and im-
munomodulatory therapies—to enhance PHN preven-
tion and support personalized patient management.

Conclusions

Our findings suggest that age, NRS-11 score, NLR 
and D-dimer level are independent predictors of PHN 

in patients with HZ. These findings may help clinicians 
stratify high-risk patients early, enabling proactive 
interventions such as optimized analgesia or targeted 
antiviral therapy to mitigate PHN development. Future 
studies should validate these biomarkers in multicenter 
cohorts and explore whether modulating these predic-
tors (e.g., anticoagulation for elevated D-dimer levels) 
could reduce PHN incidence, potentially informing 
novel therapeutic strategies.
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Supplement Table 1. Univariate logistic regression analysis.

Variables β S.E Z P OR (95% CI)

Gender

Women 1.00 (Reference)

Men -0.09 0.30 -0.29 0.773 0.92 (0.51–1.65)

Age

< 60 years 1.00 (Reference)

≥ 60 years 2.23 0.36 6.13 <.001 9.35 (4.57–19.10)

Dermatomal distribution of lesions

Cranial 1.00 (Reference)

Cervical -0.70 0.49 -1.44 0.149 0.50 (0.19–1.29)

Thoracic -0.45 0.36 -1.26 0.208 0.64 (0.32–1.28)

Lumbosacral -0.28 0.39 -0.72 0.473 0.76 (0.35–1.63)

TCM therapeutic engagement

No 1.00 (Reference)

Yes 0.10 0.30 0.34 0.730 1.11 (0.62–1.98)

BMI

BMI < 18.5 1.00 (Reference)

18.5 ≤ BMI < 24 -1.20 0.74 -1.63 0.104 0.30 (0.07–1.28)

24 ≤ BMI < 28 -0.75 0.75 -1.00 0.315 0.47 (0.11–2.04)

28 ≤ BMI -0.69 0.84 -0.83 0.407 0.50 (0.10–2.58)

NLR

≤ 3 1.00 (Reference)

> 3 -1.12 0.35 -3.18 0.001 0.33 (0.16–0.65)

D-dimer

≤ 0.5mg/L 1.00 (Reference)

> 0.5mg/L 0.80 0.29 2.77 0.006 2.24 (1.27–3.95)

NRS 0.34 0.09 3.79 <.001 1.40 (1.18–1.67)

dNLR -1.04 0.67 -1.57 0.117 0.35 (0.10–1.30)

MNR 2.26 2.91 0.78 0.438 9.54 (0.03–2847.14)

SII -0.00 0.00 -1.41 0.159 1.00 (1.00–1.00)

HGB -0.00 0.01 -0.08 0.940 1.00 (0.98–1.02)

PLR -0.01 0.00 -2.16 0.031 0.99 (0.99–0.99)

MPV 0.08 0.12 0.64 0.524 1.08 (0.85–1.37)

PTA -0.02 0.01 -1.64 0.102 0.98 (0.95–1.00)

INR 3.57 2.19 1.63 0.102 35.67 (0.49–2602.52)

MAP 0.00 0.01 0.16 0.875 1.00 (0.98–1.03)

APTT 0.06 0.04 1.52 0.129 1.06 (0.98–1.14)

TT -0.12 0.13 -0.98 0.329 0.88 (0.69–1.13)

FDP 0.08 0.09 0.84 0.403 1.08 (0.90–1.29)

Fib -0.04 0.18 -0.20 0.842 0.96 (0.68–1.38)

Abbreviations: S.E., standard error; OR, odds ratio; CI, confidence interval; TCM, Traditional 
Chinese Medicine; BMI, body mass index; NLR, neutrophil to lymphocyte ratio; NRS, Numeri-
cal Rating Scale; dNLR, derived neutrophil to lymphocyte ratio; MNR, monocyte to neutrophil 
ratio; SII, systemic immune inflammation index; HGB, hemoglobin; PLR, platelet to lymphocyte 
ratio; MPV, mean platelet volume; PTA, prothrombin activity; INR, international normalized 
ratio; MAP, mean arterial pressure; APTT, activated partial thromboplastin time; TT, thrombin 
time; Fib, fibrinogen; FDP, fibrinogen degradation products.


