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Predictive value of blood
routine-derived inflammation
indexes for varicella-zoster
virus meningitis in patients
with acute herpes zoster
Yan Zhang*, Yanrong Yuan, Huili Liu, Jun Wang
and Yongxing Yan*

Department of Neurology, Hangzhou Third People’s Hospital, Hangzhou, China
Background: Blood routine-derived inflammation indexes have been studied in

many diseases. However, their roles in varicella-zoster virus (VZV)-related central

nervous system (CNS) infection diseases are unclear. This study analyzed the

value of blood routine-derived inflammatory indexes in the diagnosis and

prognosis of VZV meningitis in patients with acute herpes zoster (HZ).

Methods: A total of 31 cases of VZV meningitis were selected as the research

subjects, with 64 cases of acute HZ admitted to our hospital during the same

period as the control group. The blood routine markers and blood routine-

derived inflammatory indexes were compared between the two groups.

Univariate analysis, logistic regression, and receiver operating characteristic

(ROC) curve analysis were used to evaluate the correlation between the levels

of each inflammatory marker and the occurrence of VZV meningitis, as well as to

evaluate the relationship between the inflammatory markers and the prognosis

of VZV meningitis at discharge.

Results:Compared with those in the HZ group, the patients in the VZVmeningitis

group showed significantly increased platelet-to-lymphocyte ratios (PLRs),

neutrophil-to-lymphocyte ratios (NLRs), and systemic immune-inflammation

index (SII) scores (p < 0.05 and p < 0.01), while the absolute counts of

lymphocytes decreased (p < 0.05). Multivariate logistic regression analysis

showed a correlation between the PLR and the occurrence of VZV meningitis.

The PLR also showed a significant correlation with the prognosis of VZV

meningitis patients at discharge (r = 0.774, p < 0.01).

Conclusion: The PLR, as a potential inflammatory index, may have certain clinical

value in predicting the occurrence and prognosis of VZV meningitis.
KEYWORDS

varicella-zoster virus, herpes zoster, meningitis, inflammation, platelet-to-
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1 Introduction

Varicella-zoster virus (VZV) is a DNA virus with humans as its

only natural host. It can be transmitted through droplets and/or

contact. The primary infection mainly causes chicken pox. Residual

VZV can travel retrograde along the sensory nerve axons or

through the fusion of infected T cells and neuronal cells, transfer

to the posterior root ganglia or cranial ganglia of the spinal cord,

and lurk. When the host’s resistance decreases, the VZV-specific

cellular immunity decreases and the latent virus can be reactivated,

replicating in large quantities, then transferring to the skin through

the sensory nerve axons, penetrating the epidermis, and causing

herpes zoster (HZ) (Sauerbrei, 2016). Relevant studies have shown

that the incidence of HZ is increasing year by year (Harpaz and

Leung, 2019; Soysal et al., 2021; van Oorschot et al., 2021). From

2011 to 2019, the incidence of HZ in Turkey was 1.82–2.85/1,000

person-years, showing a slow upward trend (Soysal et al., 2021).

This growth phenomenon was also found in the United States

(Harpaz and Leung, 2019). In China, there are some differences in

the incidence rates of HZ in different regions, but they are also

increasing with each passing year (Li et al., 2016; Lu et al., 2018).

Although most patients with acute HZ can fully recover after

treatment, there are still many patients who may have a series of

complications. A number of patients may experience complications

of central nervous system (CNS) infections, among themmeningitis

being a common CNS complication. Previous studies have also

found that VZV is one of the most common pathogens of aseptic

meningitis (Becerra et al., 2013). Once CNS infection occurs in

patients with HZ, this will prolong their hospitalization time, affect

their quality of life, increase the economic burden on both patients

and society, and, in severe cases, even endanger their lives. The

clinical manifestations of VZV meningitis are diverse and lack

specificity. They may present with clinical symptoms such as

fever, headache, nausea and vomiting, and cognitive impairment,

among others. However, most patients with VZV meningitis have

good prognosis after early active treatment, even without any

sequelae. Therefore, early diagnosis and treatment of VZV

meningitis are extremely important. At present, cerebrospinal

fluid (CSF) testing has significant value for the diagnosis of VZV

meningitis, of which VZV DNA positivity in the CSF is the gold

standard. However, obtaining CSF samples is relatively difficult. For

clinicians, it is essential to determine more easily obtainable

objective indicators for the early diagnosis of VZV meningitis. Of

these, blood biomarkers are the preferred choice.

Previous studies found that the pathogenesis of VZV-related

CNS infection may be associated with viral infection, inflammatory

response, and vasculitis, among others. Currently, many scholars

believe that vasculitis is the most likely cause (Hung et al., 2012;

Nagel et al., 2020; Yan et al., 2022). However, a study analyzed the

clinical characteristics and prognosis of 123 patients with VZV

meningitis confirmed by positive VZV DNA in the CSF and

compared these with those of 12 patients with VZV encephalitis.

The leukocyte counts in the CSF of VZV meningitis were

significantly higher than those of VZV encephalitis. Brain

magnetic resonance imaging (MRI) of VZV meningitis showed
Frontiers in Cellular and Infection Microbiology 02
no abnormalities, while imaging of the patients with VZV

encephalitis showed vasculitis in 50% of cases. It is believed that

the pathogenesis of VZV meningitis might be different from that of

VZV encephalitis, with the pathogenesis of VZV meningitis being

more related to the host’s inflammatory response (Dulin et al.,

2024). Our study on CSF proteomics in patients with VZV-related

meningitis found that the expression levels of the proteins that

reflect inflammation activation, such as IL-1RN, MPO, CXCL10,

and PRTN3, were significantly increased (Liu et al., 2023).

Ramachandran et al. (2021) found that 10 typical inflammatory

markers, namely, IL-6, IL-8, IL-10, IL-17F, IL-1RA, interferon R,

CXCL-9, CXCL-10, CCL-2, and G-CSF, were significantly elevated

in the CSF of patients with VZV meningitis. This further suggests

that the inflammatory response may be an important

pathophysiological mechanism of VZV meningitis. Therefore, we

hypothesized that the level of blood inflammatory markers may be

beneficial for the early diagnosis of VZV meningitis.

The measurement of blood routine is convenient and fast, and

patients can obtain the results quickly after outpatient testing. In

blood routine markers, there are both single inflammatory

indicators and combined “inflammation indexes” that can be

calculated through multiple single indicators. Among them, the

platelet/lymphocyte ratio (PLR), the neutrophil/lymphocyte ratio

(NLR), the neutrophil/platelet ratio (NPR), and the systemic

immune inflammation index (SII) are the commonly used derived

inflammation indexes. They can not only predict infectious diseases

but also play a crucial role in the assessment of the prognosis of

diseases, with their effect being better than that of a single indicator.

Therefore, this study analyzed the value of the blood routine-

derived inflammation indexes for the diagnosis and prognosis of

VZV meningitis, which can provide a reference for clinicians for

early identification and intervention.
2 Patients and methods

2.1 Patients and grouping

A retrospective study was conducted on 31 patients with VZV

meningitis, diagnosed by positive VZV DNA in the CSF, who were

admitted to our hospital from January 2021 to December 2023. The

inclusion criteria were: 1) diagnosis of VZV meningitis based on the

criteria in our previous study (Yan et al., 2022) and meets

the criteria of the European consensus-based guidelines on the

management of HZ (Akya et al., 2015); 2) age over 14 years; and 3)

complete clinical data (e.g., symptoms, signs, auxiliary

examinations, and treatment). The following were excluded: 1)

patients with incomplete clinical records; 2) those with zoster sine

herpete; 3) breastfeeding or pregnant women; and 4) individuals

with tumor or with HIV infection.

A total of 64 patients with acute HZ who were hospitalized

during the same period and who were matched for age, gender, and

comorbidities with the VZV meningitis group were selected as the

control group. The inclusion criteria were as follows: 1) all of the

patients’ clinical symptoms, signs, and auxiliary examinations meet
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the diagnostic criteria for HZ (Akya et al., 2015), with the diagnosis

being determined by a dermatologist; 2) within 2 weeks of onset and

without relevant treatment; 3) age of over 14 years; and 4) complete

clinical data. The exclusion criteria were the same as those for the

VZV meningitis group.

This study was approved by the Ethics Committee of Hangzhou

Third People’s Hospital (no. 2021KA013). All procedures were

conducted in accordance with the Helsinki Declaration.
2.2 Methods

2.2.1 Data collection
The clinical data of these patients were collected through the

hospital’s clinical electronic medical record system and the hospital

information system, which included: 1) demographic characteristics

and disease-related information, e.g., gender, age, comorbidities,

disease duration, herpes location, and herpes treatment status, and

2) laboratory blood routine test results at admission, e.g., red blood

cell counts, hemoglobin, platelet counts, white blood cell counts,

neutrophil counts, and lymphocyte counts, as well as the NLR

(calculated as NLR = neutrophil count/lymphocyte count), the PLR

(calculated as PLR = platelet count/lymphocyte count), the

NPR (calculated as NPR = neutrophil count/platelet count), and

the SII (calculated as SII = platelet count × neutrophil count/

lymphocyte count).
2.2.2 Prognostic assessment of VZV meningitis
patients at discharge

The prognosis of patients with VZVmeningitis was evaluated at

discharge using the modified Rankin Scale (mRS). The mRS ranges

from level 0 to level 6, with each level representing a different degree

of neurological recovery and disability status of the patient.
Fron
Level 0: The patient has no obvious symptoms, has fully

recovered, or is close to normal neurological function.

Level 1: The patient has mild sequelae, but no obvious

functional impairment. Patients can complete all daily

responsibilities and activities, and their daily work and

life are basically not affected.

Level 2: The patient has mild sequelae and is restricted on some

daily activities, but can handle personal affairs without the

need for assistance.

Level 3: The patient is moderately disabled and requires some

assistance to complete daily activities, but can

walk independently.

Level 4: The patient has severe disability sequelae and cannot

walk independently, requiring assistance in daily life.

Level 5: The patient has severe disabilities, requires bed rest

and is incontinent, and requires continuous care

and attention.

Level 6: The patient has died.
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The mRS scores of each patient at discharge were established

unblinded by consensus of two authors (neurologists), with levels

0–2 indicating a favorable prognosis and levels greater than 2

indicating an unfavorable prognosis.

2.2.3 Statistical analysis
SPSS 17.0 statistical software was used for data processing.

Count data are expressed in numbers (percentage). Comparisons

between groups were performed using the chi square or Fisher’s

exact method. The measurement data conform to a normal

distribution and are represented as the mean ± standard deviation

(X ± SD). Comparisons between two groups were conducted using a

grouped t-test. Multiple logistic regression analysis was used to

investigate the influencing factors of HZ complicated with

meningitis. Before the logistic regression analysis, the

multicollinearity among the PLR, NLR, SII, and lymphocyte

counts was evaluated by calculating the variance inflation factor

(VIF). Receiver operating characteristic (ROC) curve analysis was

used to evaluate the value of PLR in predicting meningitis in

patients with HZ. Given that the mRS score is an ordinal variable,

we used Spearman’s rank correlation analysis to evaluate the

correlation between the inflammatory markers and the prognosis

of patients with VZV meningitis. The difference is statistically

significant with p < 0.05.
3 Results

3.1 Baseline characteristics of the two
groups

Among the 31 patients with VZVmeningitis, there were 19 men

and 12 women, aged 21–70 years (55.2 ± 15.6 years). Of the 64

patients in the HZ group, 29 were men and 35 women, aged 22–80

years (56.7 ± 14.8 years). There were no significant differences

between the two groups in terms of age, sex, and comorbidity

[hypertension, diabetes, coronary heart disease, stroke, chronic

obstructive pulmonary disease (COPD), chronic kidney disease,

autoimmune disease, etc.] (p > 0.05) (Table 1).

In the VZV meningitis group, 21 cases had herpes lesions in the

head and neck, seven cases in the chest and back, two cases in the

waist and abdomen, and one case in the limbs. In the HZ group, 30

cases had herpes lesions in the head and neck, 13 cases in the chest

and back, 11 cases in the waist and abdomen, and 10 cases in the

limbs. There was no significant difference in the location of herpes

between the two groups (p > 0.05) (Table 1).
3.2 Comparison of the inflammatory index
levels between the two groups of patients
at admission

Compared with that in the HZ group, the PLR (194.0 ± 111.8 vs.

127.0 ± 40.0), NLR (3.61 ± 2.10 vs. 2.70 ± 1.72), and SII (790.7 ±
frontiersin.org

https://doi.org/10.3389/fcimb.2025.1617460
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org


Zhang et al. 10.3389/fcimb.2025.1617460
467.6 vs. 526.4 ± 281.4) in the VZV meningitis group were

significantly increased (p < 0.05 and p < 0.01). The lymphocyte

counts (1.43 ± 0.74 vs. 1.73 ± 0.57) decreased (p < 0.05). There were

no significant differences in the counts of white blood cells, red

blood cells, platelets, and hemoglobin and in the NPR between the

two groups (p > 0.05) (Table 2).
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3.3 Multivariate logistic regression analysis

Using the presence of concurrent meningitis as the dependent

variable, multivariate binary logistic regression analysis was conducted,

with the statistically significant factors in the univariate analysis (PLR,

NLR, SII, and lymphocyte counts) as independent variables. It was
TABLE 1 Baseline characteristics of patients in different groups at admission.

Characteristics VZV meningitis group (n = 31) Herpes zoster group (n = 64) t/c2 p

Age (mean ± SD) (years) 55.2 ± 15.6 56.7 ± 14.8 0.453 0.651

Gender

Men, n (%) 19 (61.3) 29 (45.3) 2.133 0.144

Women, n (%) 12 (38.7) 35 (54.7)

Comorbidity (cases)

Coronary heart disease 0 4 NA NA

COPD 0 2 NA NA

Hypertension 12 19 0.773 0.379

Immune diseases 3 2 1.798 0.180

Stroke 1 2 0.001 0.979

Diabetes 2 9 1.182 0.277

Chronic kidney disease 0 1 NA NA

Herpes zoster site, n

Head and neck 21 30 6.277 0.099

Chest and back 7 13

Waist and abdomen 2 11

Limb 1 10
VZV, varicella zoster virus; COPD, chronic obstructive pulmonary disease; NA, not applicable.
TABLE 2 Comparison of the inflammatory index levels between the two groups.

Characteristics VZV meningitis group (n = 31) Herpes zoster group (n = 64) t p

White blood cell (×109/L) 6.26 ± 2.65 6.46 ± 2.04 0.414 0.680

Red blood cell (×1012/L) 4.25 ± 0.41 4.47 ± 0.58 1.886 0.063

Hemoglobin (g/L) 132.5 ± 13.0 136.6 ± 16.8 1.210 0.230

Platelet (×109/L) 220.3 ± 43.0 201.7 ± 59.2 1.563 0.122

Lymphocyte count (×109/L) 1.43 ± 0.74 1.73 ± 0.57 2.156 0.034

Neutrophil count (×109/L) 4.27 ± 2.35 4.16 ± 1.65 0.261 0.795

PLR 194.0 ± 111.8 127.0 ± 40.0 4.278 0.000

NLR 3.61 ± 2.10 2.70 ± 1.72 2.253 0.027

NPR 0.02 ± 0.01 0.02 ± 0.01 0.985 0.327

SII 790.7 ± 467.6 526.4 ± 281.4 3.428 0.001
VZV, varicella zoster virus; PLR, platelet-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; NPR, neutrophil-to-platelet ratio; SII, systemic immune-inflammation index.
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found that the PLR is an independent risk factor for meningitis in

patients with HZ (p < 0.05), while the NLR, SII, and lymphocyte counts

were not independent risk factors (p > 0.05) (Table 3).

The ROC curve for the prediction of VZV meningitis was

established based on the PLR. The results showed the predictive

effect of PLR on the occurrence of VZV meningitis, with area under

the curve (AUC) = 0.720. The sensitivity and specificity were 58.1%

and 82.8%, respectively (Figure 1).
3.4 Comparison of the inflammatory index
levels in VZV meningitis patients with
different prognosis

The mRS scores among the 31 VZV meningitis patients at

discharge were as follows: 14 cases at level 0, nine cases at level 1,

four cases at level 2, three cases at level 3, and one case at level 4.

According to the prognostic criteria for VZV meningitis, 27 cases

had a favorable prognosis, while four cases had an unfavorable

prognosis. Compared with that in the group with favorable

prognosis, the PLR in the group with unfavorable prognosis was

significantly increased (p < 0.01). However, there were no

significant differences in the other parameter such as age, gender,

NLR, NPR, and SII (p > 0.05) (Table 4).
3.5 Correlation analysis between the blood
routine-derived inflammation indexes and
the prognosis of VZV meningitis

The correlation analysis showed that the PLR was positively

correlated with the mRS scores of patients with VZV meningitis at

discharge (r = 0.774, p < 0.001), as shown in Figure 2. There was no

significant correlation (p > 0.05) between the mRS scores and other

inflammatory indexes such as the NLR, NPR, and SII in patients

with VZV meningitis.
4 Discussion

VZV, also known as human herpes virus 3 (HHV-3), belongs to

the alpha herpes virus subfamily and has a double-stranded DNA

(Ozdemir et al., 2000). VZV has nerve invasiveness. Under natural

conditions, it only infects humans (Bhojwani et al., 2022). The initial

infection of VZV in children can lead to chicken pox, and the virus
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remains dormant in the ganglia of the cranial nerves, dorsal roots, and

autonomic nervous system for a long time. The reactivation of VZV

can cause HZ (Kennedy and Mogensen, 2020). It can also cause CNS

infections (Andrei and Snoeck, 2021; Werner et al., 2017).

Epidemiological studies have shown that the incidence of VZV-

related CNS infection is approximately 0.65–3.0 per 100,000 person-

years (Arruti et al., 2017; Becerra et al., 2013). The relative incidence of

CNS infection among patients with HZ ranged from 0.02% to 2.7%

(Forbes et al., 2021; Giannelos et al., 2024; Schmidt et al., 2016), with a

higher incidence of CNS infections being reported in HZ patients with

immunocompromised comorbidities including HIV infection, stem

cell transplantation, and solid organ and hematological malignancies

(Blank et al., 2012; Blennow et al., 2014; Yenikomshian et al., 2015).

The incidence of varicella has significantly decreased since the

application of the VZV vaccine, but the complications of VZV-

related CNS diseases are more common and diversified than

previously thought (Gershon et al., 2015). Meningitis, encephalitis,

cerebellitis, cerebral vasculitis, and myelitis are the main clinical

phenotypes of VZV-related CNS infections. Previous studies have
TABLE 3 Multivariate logistic analysis of the risk factors of concomitant meningitis in patients with acute herpes zoster (HZ).

Variable b value SE value Wald OR value 95%CI p value

Lymphocyte count 0.809 0.648 1.561 2.246 0.631–7.996 0.212

PLR 0.023 0.009 6.916 1.023 1.006–1.041 0.009

NLR −0.138 0.256 0.291 0.871 0.528–1.438 0.590

SII 0.001 0.001 0.407 1.001 0.998–1.004 0.524
PLR, platelet-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; SII, systemic immune-inflammation index.
FIGURE 1

The area under the curve (AUC), sensitivity, and specificity of the
platelet-to-lymphocyte ratio (PLR) in predicting the occurrence of
varicella-zoster virus (VZV) meningitis in patients with acute herpes
zoster were 0.720, 58.1%, and 82.8%, respectively.
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reported that meningitis is the most common type. For example, in a

multicenter study on viral meningitis from Spain (Becerra et al., 2013),

enterovirus (76.8%) was found as the most common pathogen, with

VZV (10.3%) ranking second among the causes of viral meningitis. In

the VZV-related CNS infection group collected in France, meningitis

accounted for 58.3% and encephalitis accounted for 41.7% (Kennedy

and Mogensen, 2020). Once HZ patients present with concurrent CNS

infection, this not only increases their economic burden but also

reduces their quality of life. Early diagnosis and treatment can

improve patients’ quality of life.
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The diagnosis of VZV meningitis is mainly based on clinical

symptoms, imaging, and CSF characteristics. Of these, positive VZV

DNA in the CSF is the gold standard for the diagnosis of VZV-

related CNS infection. Positive VZV DNA was found in the CSF of

the included patients in this study, and all showed herpes on the

skin, ensuring the accuracy of patient inclusion. However, in the

real-world clinic, some patients with HZ may only experience pain

in the early stages and may not present with a rash, which can be

easily misdiagnosed as, e.g., coronary heart disease, digestive tract

disease, and cervical and lumbar spine disease (Kennedy and

Mogensen, 2021), as well as acute abdomen, leading to surgical

errors (Amjadi et al., 2017). The diagnosis of VZV-related CNS

infection without rash manifestations in the early stages is more

difficult. Therefore, it is extremely necessary to search for more

easily accessible laboratory biomarkers for the early prediction of

VZV meningitis.

At present, the mechanism of VZV meningitis is not fully

understood. It may be related to inflammation and immune

dysfunction when commonly recognized, but differs from that of

VZV encephalitis (Dulin et al., 2024; Parkes-Smith and Chaudhuri,

2022). As is well known, neutrophils, lymphocytes, monocytes, and

platelets can be utilized as experimental markers to reflect the

inflammatory and immune status of the body. However, these

single indicators vary and fluctuate greatly among different

individuals and are influenced by multiple factors. By combining

the ratios of the above indicators, individual differences and

instability can be eliminated. These ratios also reflect the balance

between the host inflammatory response and the immune status.

Many research studies have shown that the combination of

indicators such as NLR, PLR, and SII can more sensitively reflect
FIGURE 2

There was a positive correlation between the platelet-to-
lymphocyte ratio (PLR) and the modified Rankin Scale (mRS) scores
of patients with varicella-zoster virus (VZV) meningitis at discharge
(r = 0.774, p < 0.001).
TABLE 4 Comparison of the inflammatory index levels in varicella-zoster virus (VZV) meningitis patients with different prognosis.

Characteristics Favorable prognosis VZV
meningitis group (n = 27)

Unfavorable prognosis VZV
meningitis group (n = 4)

t/c2 p

Age (years), mean ± SD 56.1 ± 15.6 48.8 ± 16.5 0.878 0.387

Gender

Men, n (%)
Women, n (%)

18 (66.7)
9 (33.3)

1 (25.0)
3 (75.0)

2.549 0.110

White blood cell (×109/L) 6.6 ± 2.7 4.1 ± 0.9 1.784 0.085

Red blood cell (×1012/L) 4.3 ± 0.4 4.0 ± 0.2 1.129 0.268

Hemoglobin (g/L) 132.6 ± 13.9 131.5 ± 4.8 0.160 0.874

Platelet count (×109/L) 221.7 ± 41.8 215.3 ± 57.4 0.249 0.805

Lymphocyte count (×109/L) 1.5 ± 0.7 0.8 ± 0.4 1.896 0.068

Neutrophil count (×109/L) 4.5 ± 2.4 2.8 ± 1.0 1.399 0.172

PLR 172.4 ± 70.2 339.3 ± 223.5 3.181 0.004

NLR 3.6 ± 2.2 4.0 ± 1.8 0.385 0.703

NPR 0.02 ± 0.01 0.01 ± 0.003 1.426 0.165

SII 778.4 ± 481.3 873.4 ± 410.3 0.374 0.712
PLR, platelet-to-lymphocyte ratio; NLR, neutrophil-to-lymphocyte ratio; NPR, neutrophil-to-platelet ratio; SII, systemic immune-inflammation index.
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the balance between the host’s inflammatory response and the

immune status (Le Bot et al., 2021; Ozdemir et al., 2000).

The NLR is known as one of the best validated peripheral blood-

derived inflammatory markers. It has been used in various diseases

such as different types of cancers, in total of over 80,000 patients

(Dolan et al., 2017). It has also been extensively used in non-cancerous

conditions, including in the prognosis of patients with acute

myocardial infarction (Zhang et al., 2018) and COPD (Sakurai

et al., 2018), among others. It has been reported that an increased

NLR may be an independent risk factor for diabetes peripheral

neuropathy (DPN). When the NLR is higher than 2.13, the

specificity and sensitivity of diagnosing DPN are 48.1% and 81.3%,

respectively (Xu et al., 2017). Another study reported that an NLR of

7.3 was an effective cutoff to detect acute exacerbations of COPD

(Farah et al., 2017). Kazancioglu et al. (2023) also reported that the

NLR can be used as a biomarker to differentiate bacterial meningitis

from viral meningitis and to predict the prognosis of CNS infection.

However, it is difficult to establish an exact cutoff value. PLR is one of

the biomarkers related to inflammation in the body, and as a

composite indicator of inflammation, it is closely related to the

immune inflammatory state. Platelets are subcellular fragments of

megakaryocytes in the bone marrow, and they have been considered

as an extension of the cellular immune system, playing a role in

leukocyte functioning and the subsequent release of inflammatory

signals. When platelets detect microorganisms through Toll-like

receptors (TLRs), they are activated and can release many pro-

inflammatory cytokines. These pro-inflammatory factors are

recruiters and activators of leukocytes, playing important roles in

the immune regulatory functions of platelets (Carestia et al.,

2023).Platelet–neutrophil interactions increase the oxidative burst,

phagocytosis, and neutrophil survival, playing an important role in

the host inflammatory reaction (Wu et al., 2009). Disease and the

effects of drugs can affect the production of platelets, and lymphocytes

are responsible for immune monitoring and editing. Therefore, the

PLR is often used for the diagnosis and prognostic evaluation of

chronic inflammation, sepsis, and other diseases. A previous study

used 262 as the cutoff value and found that the PLR had a sensitivity

and specificity of 75% and 85.7%, respectively, in predicting the

efficacy of systemic corticosteroid therapy in ulcerative colitis (Endo

et al., 2021). Another study reported that, when the PLR cutoff value

was 85.9, the sensitivity of detecting inflammatory bowel disease

activity was better (93.6%) (Nassri et al., 2020). Some studies have

suggested that the SII could also be used to predict the prognosis of

patients with cancer (Zhong et al., 2017), vasculitis (Kim et al., 2019),

and dementia (van der Willik et al., 2019), among others. This study

analyzed the above indicators in patients with VZV meningitis.

Compared with those in patients with HZ, the PLR, NLR, and SII

in patients with VZV meningitis were significantly increased. The

absolute counts of lymphocytes decreased. Further analysis revealed

that the PLR has a good predictive effect on the occurrence of VZV

meningitis. Based on the previous analysis, we believe that the

increased PLR may reflect the intensity of the inflammatory

response in patients with VZV meningitis and that it may be related

to the platelets involved in the host inflammatory and immune
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response. Our research findings further indicated that patients with

VZV meningitis exhibit significant inflammatory responses.

After early active and formal treatment, most patients with

VZV meningitis have a good prognosis (Becerra et al., 2013; Grahn

and Studahl, 2015). This study included 31 patients with VZV

meningitis. The favorable prognosis at discharge was 87.1% (27/31),

which is similar to that in previous reports. At present, there are

differences in the criteria for evaluating prognosis, with most of

them using the Glasgow Outcome Scale (GOS) for assessment.

However, the GOS is mostly used for predicting the prognosis of

patients with severe brain injury. VZV meningitis patients have no

symptoms of brain parenchymal damage, and their symptoms are

milder compared with those of encephalitis patients. Using the GOS

to determine the prognosis of VZV meningitis patients may lead to

bias. This study used the mRS to assess the severity of the

neurological symptoms and to determine the prognosis of

patients. It is an easy-to-use scale, which scores disability from 0

to 6 and describes patient functionality in general terms, and can

quantify the neurological function status of patients, which helps

doctors in developing treatment plans and predicting prognosis. It

is also simple, practical, and has good reliability and authenticity.

There is no physical examination-related content in the mRS, and

remote evaluation can be achieved through telephone or

questionnaire forms. It is suitable for evaluating the prognosis of

various neurological diseases. Of course, the mRS also has some

shortcomings, and using more objective laboratory markers to

assess prognosis is of great value to clinicians. This study found a

positive correlation between PLR and the prognosis of VZV

meningitis at discharge, which may be an effective objective

indicator for predicting prognosis and is beneficial for clinicians.

This study has several limitations. Firstly, due to the low incidence

rate of VZV-related meningitis and the strict criteria for patient

enrollment, the study has a relatively small sample size (31 VZV

meningitis cases), which limited the statistical power and

generalizability of the findings. Moreover, the 31 patients with VZV

meningitis in this study all received active intervention treatment in

the early stage, and most of them achieved good prognosis, with only

four patients presenting an unfavorable prognosis at discharge,

rendering the prognostic correlation findings preliminary. A larger-

scale multicenter study is needed to validate these findings and to

improve the generalizability and reliability of the prognostic

conclusions. Secondly, the inflammatory markers were measured

only at admission without dynamic observation over time, limiting

understanding of their temporal relationship with disease progression.

In the future, more rational prospective studies should be designed to

avoid this deficiency. Thirdly, the mRS score also has certain

limitations. Its evaluation method was relatively subjective and may

be affected by comorbidities and the patient’s socioeconomic status.

Furthermore, the mRS is mainly used to evaluate the clinical outcomes

of stroke patients, and its application in the assessment of the

prognosis of patients with CNS infection may have low sensitivity.

However, previous scholars have used the mRS to evaluate the clinical

prognosis of patients with VZV-related CNS infection, which achieved

good results (Corral et al., 2020).
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5 Conclusion

Patients with VZV meningitis exhibit significant inflammation

dysfunction. The PLR has certain clinical value in the diagnosis and

prognosis of VZV meningitis. Clinicians should pay attention to

acute HZ patients with elevated blood PLR levels and be alert to the

possibility of CNS infection. An early and timely intervention may

reduce the incidence of VZV-related CNS infections and improve

the quality of life of patients.
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