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Objective: The aim of this study was to explore the relationship between whole blood cell-derived inflammatory markers and clinical
symptoms in patients with late-life depression (LLD). It also aimed to explore the predictive value of whole blood cell-derived
inflammatory markers on the efficacy of short-term medication.

Methods: Eighty-three patients with LLD were included, and their baseline demographics, routine blood test results and clinical
characteristics before and after 2 weeks of treatment were collected. Whole-blood cell-derived inflammatory markers at pre-treatment
were calculated. Additionally, correlation analysis was used to explore the correlation between inflammatory makers and clinical
characteristics. Multivariable logistic regression was used to analyze the factors influencing short-term outcomes in patients. The
predictive value of whole blood cell-derived inflammatory markers for short-term outcomes was evaluated by plotting receiver
operating characteristic (ROC) curve.

Results: In this study, baseline PLR showed a positive correlation with the patients’ HAMA scores at baseline. Furthermore, the levels
of NLR, MLR, and NPR at baseline were negatively correlated with the patients’ percentage reduction in HAMD score after 2 weeks
of treatment. Regression analysis showed that baseline NPR was an independent risk factor affecting the efficacy of short-term
pharmacological treatment. ROC curve analysis showed that the area under the curve of baseline NPR for predicting the outcome of
short-term treatment was 0.713.

Conclusion: There is a correlation between baseline whole blood cell-derived inflammatory markers and anxiety symptoms and
short-term antidepressant efficacy in patients with LLD. Pre-treatment NPR levels may be an independent risk factor influencing the
short-term treatment outcome in patients with LLD, and it may have a potential predictive value for short-term treatment efficacy.
Keywords: late-life depression, inflammatory biomarker, short-term outcome prediction, predictive value

Introduction

Late-life depression (LLD) is defined as a depressive disorder presenting in people aged >60 years and includes both
patients diagnosed earlier in life who continue to experience episodes in old age, as well as patients with the first onset of
depressive disorder in old age.' More than half of major depressive disorders over 65 years of age are ineffective on first-
line pharmacologic therapy.” Early prediction of antidepressant efficacy aids clinical decision-making and can reduce
ineffective antidepressant treatment, thereby improving treatment adherence and efficacy, and early improvement is the
strongest predictor of long-term outcome in depression.** Furthermore, the prediction of the efficacy of antidepressants
can enhance treatment sensitivity, which will help reduce unnecessary drug exposure, timely identify refractory depres-
sion, and optimize antidepressant treatment as early as possible. This can improve the quality of life of patients, alleviate

the medical burden, and even reduce the risk of suicide for patients.” Inflammatory markers derived from blood cells,
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such as NLR and PLR, can reflect systemic inflammatory responses and can be used as potential diagnostic and
prognostic tools for depressive episodes and their severity. Moreover, they have the advantages of high cost-
effectiveness, high practical value, and ease of access in clinical settings.® The NLR reflects the balance between pro-
inflammatory neutrophils and anti-inflammatory or immunoregulatory lymphocytes,” and can represent the relationship
between the two different immune inflammatory pathways, namely the innate immunity (neutrophil count) and the
acquired immunity (lymphocyte count).® The PLR can reflect the level of systemic inflammation.” The MLR may
represent the peripheral markers of microglial cell activation.'® NPR is an inflammatory marker that can reflect the
degree of acute and chronic inflammation. It represents both the acute inflammatory response (with neutrophils as the
representative) and the degree of chronic inflammatory state of injury (with platelets as the representative) and can be
used as a factor to describe the inflammatory index.'' Previous studies have shown that NPR is independently associated
with an increased risk of depression in patients with sleep difficulties. Depression disorder is a mental disease closely
related to inflammation. The relationships between inflammatory markers such as NLR and PLR and depression
disorders have been studied extensively.'? However, at present, there are still relatively few studies on inflammation-
related biomarkers in late-life depression compared to non-late-life depression, and in particular, whole blood cell-
derived inflammatory markers still need to be further explored as objective indicators in clinical applications. In this
study, we explored the relationship between whole blood cell-derived inflammatory markers and clinical symptoms in
patients with late-life depression. Additionally, the predictive value of whole blood cell-derived inflammatory markers on
the efficacy of short-term drug therapy in patients with late-life depression was further explored. Therefore, this study
aimed to investigate whether baseline blood cell-derived inflammatory markers are associated with clinical symptoms
and short-term antidepressant response in patients with late-life depression.

Materials and Methods

Subjects

Patients with LLD admitted to the Geriatric Medicine Center of Shandong Mental Health Center from January 2024 to
November 2024 were included. Inclusion criteria: (1) aged >60 years, Han nationality, male and female; (2) meeting the
diagnostic criteria for depression in the 10th edition of the International Classification of Diseases (ICD), and having had
at least one depressive episode at age 60 years and later; (3) No systemic antidepressant treatment 2 weeks before
enrollment and no Modified Electroconvulsive Therapy (MECT) treatment 3 months before enrollment. Exclusion
criteria: (1) depression secondary to organic lesions or other mental disorders; (2) the presence of serious violent
aggression or suicidal behavior and other uncooperative people; (3) the combination of intellectual disability, dementia,
epilepsy, and end-stage diseases; (4) the use of medications that may affect the blood count in the last 2 weeks (anti-
inflammatory drugs, glucocorticoids, immunosuppressants, etc) and the presence of infectious medical history. Screening
was performed according to the above inclusion and exclusion criteria, and 83 patients with depressive disorders in old
age were finally included. This study is based on the programme registered at the Chinese Clinical Trial Registry
(ChiCTR2300075161). The study was approved by the Ethics Committee of Shandong Mental Health Center, and all
signed an informed consent form before enrollment. According to the guidelines,'? for patients with depression, systemic
antidepressant treatment can involve the use of selective serotonin reuptake inhibitors (SSRIs) and/or serotonin-
norepinephrine reuptake inhibitors (SNRIs). Short-term combinations of benzodiazepines, newer non-benzodiazepines
(eg, zopiclone, zolpidem, etc), or low-dose antipsychotics may be used to improve sleep or control other psychiatric
symptoms. MECT is not used in the study. LLD patients who had not received systematic antidepressant treatment in the
past two weeks began taking antidepressant drugs after participating in the study. The types and doses of the actual
antidepressants used were as follows: Selective Serotonin Reuptake Inhibitors (SSRIs), including fluoxetine capsules
(40 mg/day), escitalopram tablets (5-20 mg/day), sertraline tablets (50—200 mg/day), and fluvoxamine tablets (150 mg/
day). Serotonin and Norepinephrine Reuptake Inhibitors (SNRIs), including duloxetine enteric-coated capsules
(20-100 mg/day), venlafaxine capsules (50-225 mg/day). All medications were started at low doses and adjusted
according to the patients’ individual conditions. The patients’ symptoms were evaluated and recorded before treatment
and within two weeks after the start of treatment.
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Assessment

A self-administered general information questionnaire was used to collect general socio-demographic data of the
patients. The patient filled out the general demographic data form, the Perceived Deficits Questionnaire-Depression
(PDQ-D), and the Pittsburgh Sleep Quality Index (PSQI) scale under the guidance of two psychiatrists who had
received consistency training. The two psychiatrists conducted the assessment of the Hamilton Depression Scale
(HAMD) and Hamilton Anxiety Scale (HAMA) scales through clinical interviews and observations. The Perceived
Deficits Questionnaire-Depression (PDQ-D) was used to assess the subjective cognitive functions of the patients.'
Hamilton Depression Scale (HAMD) and Hamilton Anxiety Scale (HAMA) were used to assess the depression and
anxiety of subjects with LLD, and the score reduction rate of HAMD-17 before and after the treatment was used
as a criterion for clinical efficacy evaluation. Score reduction rate (%) = (pre-treatment value - post-treatment
value)/pre-treatment valuex100%. In this study, we define the effectiveness of treatment as a reduction rate of
>25% in HAMD score.'” Pittsburgh Sleep Quality Index (PSQI) was used to assess the subjective sleep quality of
the subjects.'® The above-mentioned scales were evaluated, respectively, at baseline and after 2 weeks of
antidepressant treatment. Routine blood indicators were tested using the Myriad BC5390 instrument. Whole
blood cell-derived inflammatory markers were calculated: neutrophil-to-lymphocyte ratio (NLR) = neutrophil
count/lymphocyte count; platelet-to-lymphocyte ratio (PLR) = platelet count/lymphocyte count; monocyte-to-
lymphocyte ratio (MLR) = monocyte count/lymphocyte count; neutrophil-to-platelet ratio (NPR) = neutrophil
count/platelet count. On the first morning after the patient’s admission (between 6 and 8 o’clock), after a 12-hour
fasting period, a blood sample was taken from the patient’s forearm vein, approximately 3 milliliters of blood were
collected.

Statistical Analysis

SPSS 27.0 statistical software was used for data analysis, and Z-Score standardization was used for the standardized
transformation of independent variables included in the multivariable regression analysis. Measurement information that
conformed to normal distribution was expressed as (¥ & s), and comparisons between the two groups were made using
the independent samples #-test. Information that did not conform to normal distribution was expressed as M (P,s, P7s),
and comparisons between the groups were made using the Mann—Whitney U-test. Count data were expressed as relative
numbers, and comparisons between groups were made using the * test. Spearman rank correlation analysis was used to
explore the correlation between baseline whole blood cell-derived inflammatory markers and patients’ clinical character-
istics. Multivariable logistic regression analysis was used to explore the factors influencing short-term treatment efficacy
in patients with LLD. The predictive value of whole blood cell-derived inflammatory markers on the short-term efficacy
of antidepressant treatment in patients was evaluated by applying ROC curve. The difference was considered statistically
significant at P < 0.05.

Results

Comparison of General Information and Baseline Clinical Characteristics of Patients
with Late-Life Depression in the Effective and Ineffective Groups

A total of 83 patients with late-life depression were included in the study, of which 56 cases were in the effective group
and 27 cases were in the ineffective group. The differences in age, gender, marital status, family history, age of first onset,
and years of education between the two groups were not statistically significant (P>0.05). Differences in whole blood
cell-derived inflammatory markers in the two groups were statistically significant (P<0.05) in terms of NLR, MLR, and
NPR. The differences in PDQ-D scale score, HAMD scale total score, HAMA scale total score, PSQI scale total score,
and PLR were not statistically significant between the two groups (P>0.05). See Table 1.
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Table I Comparison of Socio-Demographic Data and Baseline Clinical Characteristics Between the Effective

Group and the Ineffective Group

Effective Group Ineffective Group tZIy? P
(n=56) (n=27)

Sexuality (%)

Male 15 (26.8) 9 (333) 0.380% 0.538

Female 41 (73.2) 18 (66.7)
Marital status (%)

Non-married 0 (0) 0 (0) 1.067° 0.683

Wedlock 45 (80.4) 24 (88.9)

Widowed 10 (17.9) 3(1L)

Dissociation 1 (1.8) 0 (0)
Family history

Positive 6 (10.7) 2(7.4) 2.073* 0.398

Negative 50 (89.3) 24 (88.9)

Unknown 0 (0) I (3.7)
Age (Years, X £ s) 70.80+6.55 71.85+5.58 0.715° 0.476
Age of first onset [Years, M (P,s, P7s)] 65.00 (58.25, 69.00) 63.00 (58.00, 70.00) 0.165° 0.869
Years of education [Years, M (P;s, P7s)] 6.00 (6.00, 9.00) 6.00 (0.00, 12.00) 0.471° 0.637
PDQ-D 41.07+14.60 40.04£17.19 0.285° 0.776
HAMD 20.39+7.03 17.30+7.03 1.881° 0.064
HAMA 23.36+7.28 20.85+8.8I 1.371° 0.174
PSQI 16.00 (13.00, 18.00) 15.00 (11.00, 18.00) 1.291°¢ 0.197
NLR 1.53 (1.28, 2.18) 2.13 (1.59, 3.27) 2.858° 0.004
MLR 0.18 (0.14, 0.24) 0.24 (0.18, 0.34) 3.072¢ 0.002
PLR 124.30 (95.29, 152.84) 124.62 (106.67, 151.61) 0.471°¢ 0.637
NPR 0.013 (0.011, 0.016) 0.018 (0.013, 0.024) 3.130° 0.002

Notes: %is %2 value, %is t value, Sis Z value.

Abbreviations: PDQ-D, The Perceived Deficits Questionnaire-Depression; HAMD, Hamilton Depression Scale; HAMA, Hamilton Anxiety
Scale; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; NPR, neutrophil-to-
platelet ratio.

Correlations Between Whole Blood Cell-Derived Inflammatory Markers and Clinical

Symptoms in Baseline Elderly Patients with Depressive Disorders

Correlation Between Whole Blood Cell-Derived Inflammatory Markers and Anxiety Symptoms

PLR (r,=0.234*P=0.033) was positively correlated with the total HAMA score. The correlation between NLR, MLR,
NPR, and the total HAMA score was not statistically significant (P>0.05).

Correlation Between Whole Blood Cell-Derived Inflammatory Markers and Cognitive Function
None of the correlations between NLR, MLR, PLR, NPR, and PDQ-D scale score were statistically significant (P>0.05).
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Table 2 Multivariate Logistic Regression Analysis of Influencing Factors on
Therapeutic Efficacy of Patients with LLD

B SE Wald y* Value | P Value | OR Value (95% CI)
Z-score (NLR) | 0.459 | 0.58I 0.626 0.429 1.583 (0.507—4.943)
Z-score (MLR) | —0.719 | 0.404 3.164 0.075 0.487 (0.220-1.076)
Z-score (NPR) | —1.141 | 0.477 5.738 0.017 0.319 (0.126-0.813)

Abbreviations: SE, standard error; NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte
ratio; NPR, neutrophil-to-platelet ratio.

Correlation Between Whole Blood Cell-Derived Inflammatory Markers and Sleep Quality
None of the correlations between NLR, MLR, PLR, NPR, and PSQI total score were statistically significant (P>0.05).

Correlation Between Whole Blood Cell-Derived Inflammatory Markers and HAMD-17 Score Reduction Rate
After 2 weeks of Treatment

NLR (r&=-0.274 *P=0.012), MLR (&=—0.275 **P=0.012), and NPR (r,=—0.289 **P=0.008) were negatively correlated
with HAMD-17 score reduction rate after 2 weeks of treatment. None of the correlations between baseline NLR, MLR,
PLR, NPR, and the total score of baseline HAMD were statistically significant (P>0.05).

Multivariable Logistic Regression Analysis of Factors Influencing Short-Term
Treatment Efficacy in Late-Life Depression Patients

Multivariable logistic regression analysis was conducted with the indicators with statistically significant differences
(P<0.05) in the comparison between groups as independent variables and whether the treatment effect was effective as
dependent variables. The results showed that baseline NPR was an independent risk factor affecting short-term treatment
efficacy of patients with LLD (P<0.05). See Table 2.

ROC Curve of NPR for Predicting Short-Term Treatment Effect in Patients with

Late-Life Depression

The results of ROC curve analysis showed that the area under the curve of baseline NPR for predicting the treatment
effect of patients with depressive disorders in old age was 0.713, the sensitivity was 76.80%, and the specificity was
59.30%, as shown in Figure 1 and Table 3.
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Figure | The ROC curve for predicting the therapeutic efficacy of LLD by NPR.
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Table 3 ROC Curve Analysis for Predicting the Therapeutic Efficacy of LLD Based on NPR
Prediction

AUC 95% CI Sensitivity (%) | Specificity (%) | Optimal Cut-off Value | P value

NPR | 0.713 | 0.591-0.835 76.80 59.30 0.016 0.002

Abbreviation: AUC, area under the curve.

Discussion

The aim of this study was to explore the relationship between whole blood cell-derived inflammatory markers and
clinical symptoms in patients with LLD. We also explore the predictive value of inflammatory markers on the efficacy of
short-term drug therapy in patients with LLD. The results of the study showed that (1) some of the whole blood cell-
derived inflammatory markers at baseline in patients with LLD were positively correlated with patients’ total HAMA
scores at baseline and negatively correlated with patients’ HAMD-17 score reduction rate after 2 weeks of treatment; (2)
Our findings consistently highlight pretreatment NPR as a significant independent predictor of short-term antidepressant
response in patients with LLD; (3) pretreatment baseline NPR level at pre-treatment baseline may have a good predictive
value for the short-term treatment outcome of patients with LLD.

Pre-Treatment Baseline PLR Level Is Positively Correlated with HAMA Total Score
We found a statistically significant positive correlation between baseline PLR levels and HAMA scores, suggesting
a potential link between systemic inflammation and anxiety severity in LLD. Depression is a psychiatric disorder closely
related to inflammation, which may impair cognitive functioning and affect sleep, mood and mental status in patients
with mood disorders.'® In older patients with depressive disorders, there is a correlation between the levels of
inflammatory markers and clinical symptoms. PLR may reflect the level of systemic inflammation’ and has a potential
role as an indicator of systemic inflammation in major depression.'” An 18-month prospective study of outpatients with
normal mood showed that PLR levels were positively associated with anxiety levels and poorer overall functioning, with
higher PLR levels predicting more mood episodes and psychiatric hospitalizations.'® Previous findings have shown that
subjects in the moderate-severe to severe anxiety stress groups had higher levels of CPR and monocyte counts compared
to the mild to moderate anxiety stress groups.'® This is similar to our findings, which showed a positive correlation
between baseline PLR levels and HAMA total score in patients with LLD. This suggests that higher baseline inflamma-
tion may be associated with more severe anxiety symptoms. The results of a previous review of the literature?® showed
significant differences between anxious and non-anxious depressive disorders in terms of brain imaging findings of HPA
axis function, structure and functionality as well as inflammatory markers. Chronic inflammatory responses play a role in
the pathophysiologic process of anxiety-depressive symptoms.21 There is an association between anxiety symptoms and
oxidative stress, with multiple signaling pathways of antioxidant, anti-inflammatory and/or anti-apoptotic mechanisms to
modulate anxiety-like behaviors.?? Previous studies have shown that neuroinflammation is a pathological and physiolo-
gical marker of anxiety disorders. Shim et al'® found that, compared with the mild to moderate group, the subjects with
MDD and moderate-severe to severe anxiety had higher levels of monocyte count, which is consistent with our result that
PLR correlated with anxiety (HAMA). Previous studies have found that certain clinical characteristics of patients with
depression may be related to inflammatory markers. For instance, previous research found that patients with depressive
disorders accompanied by psychotic symptoms have significantly higher PLR than those without psychotic symptoms.*
Consistent with our patients, previous studies have also found that anxiety and agitation are common and prominent
characteristics in patients with late life depression, potentially masking the core complaint of depressive disorders.'** We
speculate that the patient’s characteristics might be related to the outcome between PLR and HAMA score rather than the
HAMD score. However, we cannot determine the relationship between PLR and depressive symptoms based on this
study. Further research and verification will be conducted using a large sample size and comparisons across different age
groups in a comparative study method in the future.
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Pre-Treatment Baseline NLR, MLR, and NPR Levels are Negatively Correlated with
HAMD-17 Score Reduction Rate

Our results showed that there was a negative correlation between baseline whole blood cell-derived inflammatory
markers NLR, MLR, and NPR levels and 2-week HAMD-17 score reduction rate. That is to say, the higher the
pretreatment baseline whole blood cell-derived inflammatory markers NLR, MLR, and NPR levels in patients with
LLD, the worse the effect of short-term antidepressant treatment. NLR reflects the relationship between pro-inflammatory
neutrophils and anti-inflammatory or immunomodulatory lymphocytes’ and may represent the relationship between two
different immunoinflammatory pathways, acquired immunity (lymphocyte count) and innate immunity (neutrophil
count).® MLR may represent a peripheral marker of microglia activation.” It may be a risk factor for the development
of depression.® NPR is an inflammatory marker that can reflect the degree of acute and chronic inflammation. It
represents both the acute inflammatory response (represented by neutrophils) and the degree of chronic inflammatory
state of the injury (represented by platelets) and can be used as a factor describing the inflammatory index.”> In
adolescent patients with major depression, those who did not respond/remit to ECT treatment tended to have higher
levels of NPR at baseline compared to those who responded/remitted to ECT treatment, and high levels of NPR were
associated with poorer ECT treatment outcomes in adolescent patients with major depression.”® There is a correlation
between reduced inflammatory cytokines and improved depressive symptoms. The results of a meta-analysis conducted
to explore the relationship between peripheral cytokine levels and response to antidepressant treatment in patients with
depression found that patients with major depression who responded better to antidepressant treatment had lower baseline
IL-8 levels compared to non-responders.”’ In bipolar depressed patients, there was a significant negative correlation
between NLR, MLR and SII levels and changes in HAMD-24 scores.”® However, results of another study showed that in
adolescent major depression, inflammatory markers increased despite clinical improvement of the disease.”” This
heterogeneity may be influenced by age, study design and antidepressant medication.

Pre-Treatment Baseline NPR Levels May Be an Independent Risk Factor for

Short-Term Treatment Outcome
In this study, the whole blood cell-derived inflammatory marker NPR was found to be an independent risk factor
affecting the treatment outcome of depressive disorders in old age, with potential short-term efficacy predictive value.
Levels of the pro-inflammatory milieu were higher in patients who did not respond to medication for depression and
correlated with symptom severity and duration of episodes in patients with LLD.>** Serum baseline IL-6 levels can be
used to predict the prognosis of efficacy of MECT treatment in elderly patients with depressive disorders with suicidal
ideation.®' Several previous studies have shown that the application of escitalopram oxalate treatment reduces the
expression of inflammatory factors in the body, thereby reducing the inflammatory response and inflammation-induced
symptoms.** In a study of 656 older adults followed up over a 5-year period, it was shown that elevated levels of
inflammatory markers predicted depressive symptoms during follow-up and that IL-6 or CRP levels were positively
correlated with the development of depressive symptoms during the 5-year follow-up period.** Higher platelet counts at
baseline with patients with MDD can serve as a potential predictor for those who do not respond to antidepressant
treatment, and SSRI treatment reduces MLR, neutrophil and monocyte percentages.”> The deleterious effects of
inflammation on the brain may hinder the antidepressant response, and gender affects the relationship between
inflammation and response to treatment. NLR levels correlate with the severity of depression and correlate with the
therapeutic effect of antidepressant medication, which is of value in assessing the prognostic outcome of depression.*® In
patients treated with antidepressants, higher baseline NLR levels predicted a poorer prognosis in women, but the opposite
was true for men. This may be due to the differential effects of inflammation on brain regions such as the hippocampus.*’
C-reactive protein has been studied in the inflammatory mechanism of depression. The level of CRP increases due to
inflammation, and MDD is associated with elevated CRP levels.*® Previous studies have shown that the level of
C-reactive protein has a predictive effect on the therapeutic efficacy of depression treatment. CRP can predict the
efficacy of SSRIs in the real world, and patients with depression and high CRP levels may be more likely to have a poor

I.39

response to SSR During the search of previous literature, we found that studies on the efficacy of CRP in the
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treatment of depression and its prediction mainly focused on the prediction of long-term efficacy and the comparison of

40 Most of the current studies on MDD inflammation focus on

the therapeutic effects of various antidepressant drugs.
cytokines or CRP, but these markers are not easily obtainable at the time of admission and require a certain economic
cost. Whole blood cell-derived inflammatory markers are used as signals of systemic inflammation because they are
reasonably priced and easily accessible. In our future research, we will increase the study of predictive markers for long-
term treatment effects, and also add other inflammatory markers to construct a predictive model for further investigation.

A study on adolescents with severe depression have shown that a high baseline NPR is associated with a lower
response rate and remission rate after ECT treatment. Moreover, compared with other blood markers such as NLR, PLR,
and MLR, NPR has better predictive value.”® This is consistent with our research. NPR represents the ratio of neutrophils
to platelets in the peripheral blood. Neutrophils are the first line of defense cells in the innate immune system,
representing the active non-specific inflammatory mediators with phagocytic and apoptotic functions.*' Platelets are
involved in the primary inflammatory response and can regulate the recruitment of neutrophils, macrophages and their
effectors, as well as the endothelial permeability. The formation of neutrophil-platelet aggregates and platelet activation,
among other mechanisms, are involved in the interaction between neutrophils and platelets.*> Although current research
on the association between NPR and depressive disorders is limited, NPR is considered a prognostic factor for other
inflammatory diseases. For example, the pre-treatment NPR level has been used as a potential prognostic marker for the
overall survival time of patients with acute aortic dissection.*> Additionally, NPR can also predict the all-cause mortality
of patients with ST-segment elevation myocardial infarction within 3 years after the first percutaneous coronary
intervention.** Therefore, as a marker of the dynamic interaction between the acute inflammatory response represented
by neutrophils and the chronic inflammatory state represented by platelets, it may help understand the inflammation and
prognosis prediction occurring in elderly depressive disorders.

Limitations

There are some limitations of this study: (1) This study is a single-center clinical study with a small sample size, which
limits the generalizability of the research results to a larger population. Secondly, NPR was only recorded once at
admission, making it impossible to obtain the dynamic changes of NPR during hospitalization and its relationship with
treatment efficacy. Future studies need to be conducted in multiple centers with a large sample size and long-term follow-
up effects to further verify these findings. (2) The scales used to assess the patients’ cognitive status and sleep quality in
this study were all subjective scales. Future research can include objective cognitive assessment and sleep monitoring to
further conduct the study and combine other neuroinflammatory factors as well as structural/functional brain imaging to
further explore the disease mechanism. (3) In addition, we lack other related inflammatory markers such as C-reactive
protein or interleukins to confirm the predictive role of NPR. This study suggests that NPR has the potential to serve as
a predictor of therapeutic efficacy, but further larger sample sizes and external validation are needed to determine its true
effect size and clinical value.

Conclusion

Our results show that baseline whole blood cell-derived inflammatory markers correlate with anxiety symptoms and
short-term treatment efficacy in LLD and that pretreatment levels of NPR may have predictive value for short-term
treatment efficacy in LLD. Furthermore, the results of this study indicate that NPR has the potential to guide personalized
treatment in LLD diseases. These findings suggest that NPR could serve as a simple, cost-effective biomarker to help
guide early treatment decisions in elderly patients with depression. However, further validation in larger, multicenter
studies is needed to confirm these results.

Data Sharing Statement

The data used in this study are available from the corresponding author on reasonable request.
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