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Background: Survivors of herpes simplex encephalitis (HSE) commonly experience significant neurological sequelae, imposing
a substantial burden on both society and families. The efficacy of glucocorticoids in treating patients with HSE remains controversial.
This study aims to evaluate the effectiveness of glucocorticoids in patients with HSE and analyze the clinical characteristics of this
patient population.

Methods: This retrospective study evaluated the clinical characteristics, auxiliary examinations, and patient prognosis of HSE patients
diagnosed with mNGS, and analyzed the prognosis of patients in both Glucocorticoid and Non-glucocorticoid groups. Assess the
prognosis based on the improvement of GOS score and MMSE score at 1 and 3 months after discharge.

Results: A retrospective analysis was conducted in 29 hSE patients who met the criteria for GOS score improvement 3 months after
discharge. The hormone group was better than the non-hormone group (2 (0-2) scores VS 1 (1-2) scores). There was no significant
difference between the two groups in GOS score 1 month after discharge. However, no statistical difference was found in improving
patient outcomes between the two groups.

Conclusion: Despite the hormone group not obtaining the anticipated positive outcomes, potentially due to the relatively limited
sample size in this study, previous case series reports have indicated that glucocorticoids, when used as an adjunct to acyclovir therapy,
may enhance patient outcomes. Consequently, further extensive clinical studies involving multiple centers and larger sample sizes are
warranted to investigate this matter further.
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Introduction

Infection with herpes simplex virus type 1 (HSV-1) has the potential to lead to life-threatening herpes simplex
encephalitis." In recent years, advancements in diagnostic techniques such as Polymerase Chain Reaction(PCR),
metagenomic Next Generation Sequencing (mNGS), and imaging, as well as the widespread clinical use of acyclovir,
have contributed to a decreased mortality rate among HSE patients, dropping from 70% to 20%. Nonetheless, 70% of
surviving patients continue to experience permanent neurological symptoms.>> Consequently, there is a pressing demand
for the exploration of more efficacious treatment strategies in order to achieve improved clinical outcomes.

Brain damage resulting from HSE is well known to be caused by viral replication and an excessive inflammatory
response, offering potential targets for the exploration of novel therapeutic approaches. Recent studies have assessed the
long-term prognosis of HSE patients following antiviral treatment with acyclovir. Findings indicate a 15% mortality rate
after 180 days from symptom onset. Among the surviving population, 14% experience full recovery, 23% have mild
sequelae, 28% exhibit moderate neurological dysfunction, and 20% suffer from severe neurological sequelae.* These
neurological disabilities impose a substantial economic burden on society, necessitating the urgent improvement of
treatment plans to reduce the occurrence of long-term HSE sequelae. Some researchers postulate that sustained low-level
virus replication in the brain may contribute to neurological dysfunction in HSE patients. However, high-dose acyclovir
(15mg/kg every 8 hours for 14 or 21 days) does not enhance the prognosis of adult patients.” Another randomized,
placebo-controlled clinical trial evaluated the efficacy of valacyclovir in HSE treatment. Results indicate that oral
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administration of valacyclovir for an additional 3 months (3 times a day, 2g each time) does not provide additional
benefits compared to standard acyclovir treatment. The evaluation, based on Mini-mental State Examination (MMSE)
and Mattis Dementia Rating Scale 12 months after onset, suggests that current active antiviral therapy falls short of
achieving optimal therapeutic effects for HSE patients.°

Glucocorticoids, commonly used as broad-spectrum anti-inflammatory drugs, exert their anti-inflammatory effects
through both genomic and non-genomic mechanisms.” The genomic mechanism involves the interaction between
glucocorticoid receptors and transcription factors, such as AP-1 and NF-«kB, leading to the inhibition of pro-
inflammatory genes. Non-genomic mechanisms involve the regulation of signal transduction pathways by glucocorticoid
receptors and various kinases.® However, glucocorticoids can also exhibit pro-inflammatory effects in the presence of
injury or pathogens. In a study, rats with depleted glucocorticoid levels due to adrenalectomy, pituitary resection, or drug
blockade were inoculated with HSV-1 into their brain ventricles one day later. Results revealed comparable viral titers in
the brains of rats with depleted circulating glucocorticoids compared to the control group. Additionally, the synthesis of
IL-1B and prostaglandin E2 was reduced.’ These inflammatory factors are associated with decreased fever, physical
activity, and aggressive behavior, suggesting the involvement of autoimmune responses in the progression of HSE in
patients.

Currently, guidelines recommend the use of glucocorticoids in the treatment of HSE only for specific conditions such
as cerebral edema, intracranial hypertension, and cerebral herniation. While animal studies, case reports, and small case
series have suggested the potential benefits of adjunctive glucocorticoid therapy in HSE, the lack of clinical trial
validation hinders its widespread application in patients.” The efficacy of glucocorticoids has been demonstrated in large-
scale clinical trials for other central nervous system infections, such as bacterial and tuberculous meningitis.'® Several
case series reports suggest that the use of glucocorticoids as adjunctive therapy with acyclovir may confer additional
benefits.” However, the German trial of acyclovir and glucocorticoids for the treatment of herpes simplex virus
encephalitis (GACHE trial) was terminated prematurely due to slow recruitment of participants, and no statistical
differences were observed in the main endpoint events of the study.'' Therefore, this study aims to evaluate the
therapeutic impact of glucocorticoids in patients with HSV and explore the clinical characteristics of these cases.

Materials and Methods

Research Subjects

We retrospectively collected clinical data from patients diagnosed with HSE who were hospitalized in the neurology
department of our institution between January 2018 and June 2023. This study received approval from the Ethics
Committee of our institution and was conducted in accordance with the principles outlined in the 1964 helsinki
Declaration.

Patients were selected based on the following inclusion criteria: (1) detection of HSV-1 virus infection through
cerebrospinal fluid mNGS (2) fulfillment of diagnostic criteria for herpes simplex virus encephalitis; (3) adherence to the
standard protocol for antiviral treatment and follow-up for 1-3 months after discharge; (4) receipt of written informed
consent from either the patient or their family members. Exclusion criteria were as follows: (1) presence of central
nervous system tumors; (2) encephalitis combined with multiple pathogen infections; (3) autoimmune encephalitis; (4)
incomplete clinical data and non-standard case records; (5) previous history of puncture injury.

Data Collection

The recorded baseline characteristics, such as demographic information, time from symptom onset to hospital admission,
infection risk factors, and presenting symptoms, contribute to a comprehensive understanding of the studied infection.
The patient underwent antiviral treatment, cranial imaging, and laboratory tests to further evaluate their condition.

Clinical Outcomes
As per the Glasgow Outcome Scale (GOS), patient prognosis is categorized into five groups: death, vegetative state,
severe sequelae necessitating daily assistance, moderate sequelae necessitating independent living, no sequelae, or mild
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sequelae. Assessment of outcomes occurs at discharge and during follow-up at 1 and 3 months post-discharge. A GOS
score of < 4 indicates a poor prognosis. The MMSE yields a total score of 30 points, with a rating of 27-30 points being
deemed normal and a score below 27 indicating cognitive impairment. Dementia classification criteria vary based on the
subjects’ educational levels: < 17 points for illiteracy, < 20 points for primary school education, < 22 points for secondary
school education, and < 23 points for university education. Mild dementia is defined as MMSE scores > 21 points,
moderate dementia as MMSE scores of 10-20 points, and severe dementia as MMSE scores of < 9 points.

Statistical Analysis

Data analysis was performed using SPSS 22.0 software, with the chi-square test employed to assess differences between
two groups for count data. Results were presented as n (%), representing the number and percentage within each group.
For normally distributed measurement data, 7-test was utilized and outcomes were reported as mean+SD, indicating the
mean and standard deviation. In the case of non-normal distribution, non-parametric tests were used and results were
expressed as M (IQR), denoting the median and interquartile range (25th to 75th percentile).

Results

Clinical Characteristics of the Patient

Through rigorous adherence to inclusion and exclusion criteria, we enrolled 29 patients, all of whom received a diagnosis of
herpes simplex virus type 1 encephalitis utilizing mNGS technology. Table 1 outlines the demographic characteristics of
these patients, including 20 males and 9 females, with an average age of (45.83 + 17.41) years. Notably, 2 patients (6.9%)
had comorbid type 2 diabetes. The mean duration from symptom onset to hospital admission for treatment was 5 (3-7.5)
days. Upon admission, 23 patients (79.3%) presented with a body temperature exceeding 38.0°C. Regarding symptoms, 16
cases (55.2%) experienced headaches, 12 cases (41.4%) reported nausea and vomiting, and 4 cases (13.8%) manifested

Table | Clinical Characteristics of 29 Patients with HSE

Characteristic Average/Median/Number
(SD/IQR/Proportion)

Age, mean*SD 45.83+17.41

Gender, Male, n (%) 20 (69.0)

Diabetes, n (%) 2 (6.9)

Time from onset to admission, M (IQR) 5 (3-7.5)

Body temperature upon admission>38.0, n (%) 23 (79.3)

Headache, n (%) 16 (55.2)

Nausea and vomiting, n (%) 12 (41.4)

Motor/sensory disorders, n (%) 4 (13.8)

Advanced cortical dysfunction, n (%) 21 (72.4)

Admission GCS score, M (IQR) 13 (12-15)

Time from onset to completion of imaging 7 (4-11)

Frontal lobe involvement, n (%) 15 (51.7)

Temporal lobe involvement, n (%) 22 (75.9)

Parietal lobe involvement, n (%) 5(17.2)

Occipital lobe involvement, n (%) 4 (13.8)

Thalamic involvement, n (%) 8 (27.6)

Brain stem cerebellar involvement, n (%) 2 (6.9)

Meningeal involvement, n (%) 12 (41.4)

Number of affected areas, M (IQR) 2 (14

White blood cell count, mean * SD 7.95+2.90

Blood neutrophil count, mean + SD 6.01£2.41

Blood lymphocyte count, M (IQR) 1.24 (0.56—1.94)

(Continued)
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Table | (Continued).

Characteristic Average/Median/Number
(SD/IQR/Proportion)
Total protein, mean * SD 64.47+7.45
Albumin, mean * SD 39.35+4.54
Globulin, mean * SD 25.11£5.56
Cr, mean * SD 70.30+19.09
UA, M (IQR) 177.00 (124.67-281.28)
CSF cell count, M (IQR) 90 (19-263)
CSF protein, M (IQR) 59.20 (34.65-95.60)
CSF glucose, mean + SD 3.63%1.27
CSF chloride, mean * SD 121.20+7.32
Synchronized blood glucose, mean + SD 8.10+2.70
Lumbar puncture pressure, mean * SD 175165
Number of mNGS sequences, M (IQR) 17206 (729-47,722)
Total length of hospital stay, M (IQR) 18 (11-22)
Admission GOS score, M (IQR) 3.00 (3.00—4.00)
GOS score at discharge, M (IQR) 5.00 (4.00-5.00)
GOS score | month after discharge, M (IQR) 5.00 (4.00-5.00)
GOS score 3 month after discharge, M (IQR) 5.00 (4.50-5.00)
Admission MMSE score, M (IQR) 10.00 (4.00-17.50)
MMSE score at | month, M (IQR) 23.00 (16.00-25.00)

Abbreviations: GOS, Glasgow Outcome Scale; UA, Uric acid; CSF, Cerebrospinal fluid; mNGS, metagenomic Next
Generation Sequencing; MMSE, Mini-mental State Examination.

abnormal motor sensations. Additionally, 21 cases (72.4%) demonstrated advanced cortical dysfunction, characterized by
personality changes, decreased memory, and abnormal mental behavior. The average interval from symptom onset to
completion of imaging examination for each patient was 7 (4—11) days, with variation in lesion distribution across different
brain regions. Cerebrospinal fluid (CSF) analysis revealed an average of 90 CSF cells (predominantly lymphocytes) in all
patients. All patients underwent mNGS testing, yielding an average sequence number of 17206 (729-47,722). The average
length of hospital stay for all patients was 18 (11-22) days. The table below presents the Glasgow Coma Scale (GCS),
GOS, and MMSE scores at admission, discharge, and one month post-discharge.

Univariate Analysis of Hormone Use and Nonuse Groups

We conducted a meticulous analysis of the data from these 29 patients, 15 of whom received Glucocorticoid therapy.
A comparative assessment of the two groups revealed that a single time point GOS score of 5, denoting a normal state,
may not adequately reflect a patient’s recovery. As such, we utilized the admission score as a baseline and assessed
efficacy by examining changes in GOS and MMSE scores post-treatment. Our findings demonstrated superior improve-
ment in GOS scores three months post-discharge in the glucocorticoid group compared to the non-glucocorticoid group
(2 (0-2) points vs 1 (1-2) points, P=0.780) (Table 2). And the improvement in GOS score after 3 months is better than
that after 1 month (Figures 1 and 2). However, there was minimal disparity in GOS scores at one month post-discharge
between the two groups. Regrettably, statistical analysis did not reveal a significant difference in patient prognosis
improvement between the glucocorticoid and non-glucocorticoid groups.

Univariate Analysis of Good Prognosis Group and Poor Prognosis Group

We classified patients into two groups based on their GOS score after one month of discharge, with scores less than 5
indicating a poor prognosis group and a score of 5 indicating a good prognosis group. Out of the total sample, 11 patients
(37.9%) were in the poor prognosis group, while 18 patients (62.1%) were in the good prognosis group. The average age
of the good prognosis group was lower than that of the poor prognosis group (42.50 + 17.35 years vs 51.27 + 16.87 years,
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Table 2 Comparison of the Prognosis and CSF Characteristics Between the Glucocorticoid Group and Non-

Glucocorticoid Group

Characteristic Glucocorticoid Non-glucocorticoid | P value
Group (N=15) Group (N=14)
Age, mean * SD 50.27+18.69 41.07x15.16 0.159
Gender, Male, n (%) 11 (73.3) 9 (64.3) 0.700
CSF cell count, M (IQR) 90 (5-246) 72 (28-314) 0.568
CSF protein, M (IQR) 81.00 (51.20-101.00) | 55.76 (23.58-79.57) 0.115
CSF glucose, mean + SD 3.59%1.35 3.67x1.22 0.872
CSF chloride, mean * SD 119.68+8.29 122.82+6.00 0.255
Synchronized blood glucose, mean + SD 8.03+2.89 8.19+2.59 0.882
Lumbar puncture pressure, mean * SD 169+75 180+56 0.672
| month after discharge minus admission GOS score, M (IQR) 1 (0-2) 1 (0-2) 0.880
3 month after discharge minus admission GOS score, M (IQR) 2 (0-2) 1 (1-2) 0.780
| month after discharge minus admission MMSE score, M (IQR) 8 (4-17) 10 (7-15) 0.683

Abbreviations: GOS, Glasgow Outcome Scale; CSF, Cerebrospinal fluid; MMSE, Mini-mental State Examination.

P=0.193). The hospital admission time was significantly earlier in the good prognosis group compared to the poor

prognosis group (5 cases (2-6) vs 7 cases (5-13), P=0.028). The proportion of patients with advanced cortical

dysfunction was significantly higher in the poor prognosis group (11 cases, 100.0%) compared to the good prognosis

group (10 cases, 55.6%). Similarly, the proportion of patients with temporal lobe involvement was significantly higher in

the poor prognosis group (11 cases, 100.0%) compared to the good prognosis group (11 cases, 61.1%). Additionally, the

number of viral sequences was significantly lower in the good prognosis group (6612, 550-53208) compared to the poor

prognosis group (23732, 12,907-7306) (Table 3).

Improvement of GOS score at 1 month after discharge
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Figure | Improvement of GOS score at | month after discharge.
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Table 3 Compare the Clinical Characteristics of Patients with Good and Poor Prognosis Groups

Characteristic GOS<5, (N=11) GOS=5, (N=18) P value
Age, mean * SD 51.27+16.87 42.50£17.35 0.193
Gender, Male, n (%) 9 (81.8) I (6l.1) 0412
Whether to use hormones, n (%) 7 (63.6) 8 (44.4) 0.450
Tumor/chemotherapy/diabetes, n (%) 1 (9.1) I (5.6) >0.999
Time from onset to admission, M (IQR) 7 (5-13) 5 (2-6) 0.028
Admission GCS score, M (IQR) 12 (10-14) 15 (12-15) 0.061
Admission temperature>38.0, n (%) 8 (72.7) 15 (83.3) 0.646
Nausea and vomiting, n (%) 4 (36.4) 8 (44.4) 0.717
Motor/sensory disorders, n (%) 2 (18.2) 2 (11.1) 0.622
Advanced cortical dysfunction, n (%) 11 (100.0) 10 (55.6) 0.012
Frontal lobe involvement, n (%) 8 (72.7) 7 (38.9) 0.128
Temporal lobe involvement, n (%) 11 (100.0) I (61.1) 0.026
Parietal lobe involvement, n (%) 4 (36.4) I (5.6) 0.054
Occipital lobe involvement, n (%) 2 (18.2) 2 (I1.1) 0.622
Thalamic involvement, n (%) 3(27.3) 5 (27.8) >0.999
Brainstem or cerebellar involvement, n (%) | | (9.1) I (5.6) >0.999
Meningeal involvement, n (%) 4 (36.4) 8 (44.4) 0.717
Number of affected areas, M (IQR) 2 (24) 3 (1-3) 0.092
White blood cell count, mean + SD 7.8612.46 8.01+3.20 0.891
Blood neutrophil count, mean + SD 6.22+2.38 5.88+2.48 0.719
Blood lymphocyte count, M (IQR) 1.31 (0.58-1.98) 1.01 (0.53-1.93) 0.740
Total protein, mean * SD 62.19£5.55 65.86+8.24 0.204
Albumin, mean * SD 39.03+3.77 39.55+5.06 0.770
Globulin, mean + SD 23.16+4.97 26.30%5.69 0.143
CSF cell count, M (IQR) 35 (18-95) 123 (16-291) 0.173
CSF protein, M (IQR) 74.30 (23.50-95.39) 58.78 (36.58-96.83) | 0.740
CSF glucose, mean + SD 3.94+1.58 3.44x1.04 0.306
CSF chloride, mean * SD 118.88+4.66 122.61+8.37 0.189
CSF ADA, mean = SD 2.55+0.98 2.36+2.56 0.889
Synchronized blood glucose, mean + SD 8.09+2.54 8.11+2.88 0.984
Lumbar puncture pressure, mean + SD 17590 175+50 0.993
Number of mNGS sequences, M (IQR) 23732 (12,907-73,066) | 6612 (550-53,208) | 0.350
Total length of hospital stay, M (IQR) 18 (10-22) 17 (11-22) 0.711

Abbreviations: GOS, Glasgow Outcome Scale; CSF, Cerebrospinal fluid; GCS, Glasgow Coma Scale; mNGS, metagenomic
Next Generation Sequencing.

Multivariate Analysis of Grouping Based on |-month GOS Scores

We categorized the patients into two groups based on their GOS scores one month after discharge. We then conducted
a binary logistic regression analysis on potential predictors and confounding factors (variables with p<0.1 in univariate
analysis) between the group with a good prognosis and the group with a poor prognosis. The specific factors assessed
included the time from onset to admission, symptoms of advanced cortical dysfunction, GCS score, involvement of the
temporal lobe, involvement of the parietal lobe, and the number of affected areas. However, the multivariate regression
analysis did not identify any independent prognostic factors (Table 4).

Discussion

HSE is responsible for 50-75% of cases of viral encephalitis, with an annual incidence rate of approximately 2—4 cases
per million individuals.'? In adults and children, more than 90% of HSE cases are caused by HSV-1 infection, whereas
encephalitis caused by HSV-2 typically occurs in newborns or immunocompromised patients.'* Around 30% of HSE

cases result from primary HSV-1 infection, while the remaining cases are attributed to virus reactivation or reinfection.'
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Table 4 Logistic Regression Analysis of Potential Predictive Factors for Two Groups of Patients with Different Prognosis

Standard Significance Exp(B) 95% Confidence Interval
Error for EXP (B)
Lower Upper
Limit Limit
Step 1* | Time from onset to admission (d) 0.340 0.152 0.614 0315 1.197
Advanced cortical dysfunction 19686.884 1.000 2.520 0.000
GCS score 0.504 0.309 0.598 0.223 1.608
Temporal lobe 12043.763 0.999 0.000 0.000
Parietal lobe 22999.582 0.999 0.000 0.000
MR displays the number of affected areas 1.024 0.944 1.074 0.144 7.989
Constant 13542.364 0.998 | 52361164569592.860

Note: “refers to the input variable.
Abbreviations: GCS, Glasgow Coma Scale; MR, Magnetic Resonance.

Unlike arboviruses and enteroviruses, the incidence of HSE remains constant throughout the year and is not influenced
by geographical location. The disease exhibits a bimodal age distribution, with a small peak occurring in children (aged 6
months to 3 years) and a larger peak in adult patients (over 50 years old).'” In our study, the average age of onset was
45.83+17.41 years, with males accounting for 69.0% of cases. Although there is no significant difference in the incidence
rate of HSE between individuals with normal immune function and those with impaired immune function, the latter
group experiences higher incidence rates and mortality.'"® Among our patients, only two had diabetes, and no other
immune deficiency diseases were identified.

The typical clinical manifestations of HSE encompass various symptoms and signs. These include headache,
vomiting, alterations in consciousness, mental symptoms, memory loss, cognitive decline, aphasia, mild hemiplegia,
hemiblindness, ataxia, hyperactivity (such as tremors, myoclonus, and dance-like movements), and others.
Approximately one-third of patients experience partial or systemic seizures.'”"'® In some cases, the onset of HSE is
subacute or chronic, and patients may initially seek psychiatric treatment due to abnormal mental behavior, which can
lead to misdiagnosis and impact treatment and prognosis. In our study, non-specific HSE symptoms such as fever,
headache, nausea, and vomiting were commonly observed in all patients. Conversely, characteristic clinical symptoms of
HSE, such as personality changes, abnormal behavior, and other impairments in higher-level cortical function, were
frequently present. However, motor sensory disorders and disturbances in consciousness were relatively rare, indicating
a correlation with the affected brain regions and the extent of tissue damage.

The immune response elicited during HSE serves to initially restrict viral replication and subsequently needs to be
controlled to prevent excessive inflammation and damage to vulnerable organs like the brain. Therefore, the host immune
response is considered a delicate balance, functioning as a double-edged sword. Immunomodulatory drugs should be
administered at critical stages of HSE to attenuate delayed and excessive inflammation in the central nervous system,
thereby reducing the risk of neurological complications. This immune regulation strategy should be combined with
antiviral therapy to suppress viral replication and inflammatory response.”'? The role of glucocorticoids, commonly used
as broad-spectrum anti-inflammatory drugs in HSV treatment, remains controversial. Multiple studies have demonstrated
that glucocorticoids can enhance both inflammation and immunity, but their effects appear to be dose-dependent. Lim’s
study revealed that low levels of glucocorticoids can promote the production of nitric oxide and the mRNA expression of
enzymes necessary for the synthesis of pro-inflammatory cytokines, chemokines, and mediators. Conversely, high
concentrations of glucocorticoids strongly inhibit macrophage function, thereby suppressing the transcription of inflam-
matory genes.*

Our dataset comprised 15 patients who received steroid treatment and 14 patients who did not. By evaluating the
prognosis based on the improvement of GOS scores and MMSE scores during the first and third months after discharge
in both groups, as well as performing univariate analysis of cerebrospinal fluid and other indicators, we observed that the
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hormone group exhibited better improvement in GOS scores compared to the non-hormone group at the three-month
mark after discharge. This finding aligns with the majority of previous studies, which indicate that short-term outcomes
following viral meningitis are often unfavorable but show improvement during long-term follow-up.?! However, the two
datasets did not demonstrate significant statistical differences (Table 2), possibly due to the limited number of cases
included in our study.

The GOS score at one month post-discharge was categorized into two groups: good prognosis and poor prognosis.
Univariate analysis revealed that a shorter duration from symptom onset to admission was associated with a better
prognosis for patients. Therefore, it is recommended to initiate antiviral treatment promptly for patients suspected of
having herpes simplex virus encephalitis based on clinical manifestations and initial cerebrospinal fluid examination.'**
Furthermore, the combination of advanced cortical dysfunction and involvement of the temporal lobe indicates a poorer
prognosis, possibly due to the retrograde entry of HSV into the skull through cranial nerves, with the frontal and temporal
lobes being the initial sites of infection. Routine and biochemical indicators of cerebrospinal fluid did not show
significant differences between the two groups. However, the number of virus detection sequences (Reads) was
significantly lower in the good prognosis group compared to the poor prognosis group. The number of detected
sequences reflects the pathogen’s load, nucleic acid extraction amount, and the proportion of human source sequences
in the sample. This suggests that the group with a poor prognosis had a higher viral load, although the difference between
the two groups did not reach statistical significance.

Limitations

The study’s sample size is relatively small and may not be representative of the entire population, limiting the general-
izability of the results. Future research will utilize larger sample sizes to validate findings and offer more precise and
comprehensive results. Additionally, the GOS score, employed to assess prognosis and recovery, was designed for
evaluating recovery after brain injury and may not fully capture subtle neurocognitive impairments in patients with
central nervous system infections, potentially leading to an exaggerated effect. Overall, larger and more comprehensive
studies are needed to enhance understanding of the clinical symptoms, imaging features, and hormone therapy effects in
HSE patients.

Conclusion

In summary, this retrospective study examined the potential impact of hormones in patients with HSE, analyzed the
clinical and imaging features of 29 hSV patients, and compared the clinical indicators between patients with favorable
and unfavorable prognoses. Although the hormone group did not yield the expected positive results, extensive prior case
series reports suggest that incorporating glucocorticoids as adjunctive medication with acyclovir treatment may enhance
benefits. This warrants further multicenter, large-scale clinical trials to validate our hypothesis.
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