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Background: This study aimed to investigate the differences in neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) between patients with neuromyelitis optica spectrum disorders (NMOSDs) and multiple sclerosis (MS), as well as their potential associations with disease onset and progression.

Methods: Clinical, laboratory, and imaging data of NMOSD and MS patients admitted to Peking University Third Hospital were retrospectively analyzed. Blood test results within 1 week of new clinical symptoms or imaging abnormalities were used to calculate NLR and PLR. These ratios were compared with those of 100 healthy controls.

Results: A total of 79 NMOSD patients, 75 MS patients, and 100 healthy controls were included. The mean age of NMOSD patients was significantly higher than that of MS patients (p = 0.012). The Expanded Disability Status Scale (EDSS) scores at onset and after 1 year were significantly higher in NMOSD patients compared to MS patients (both p = 0.002). NLR was significantly elevated in NMOSD patients compared to both MS patients and healthy controls (p = 0.002 and p = 0.001, respectively), while no significant difference was observed between MS patients and healthy controls (p = 0.407). No significant differences in PLR were found among the three groups. After adjusting for age and gender, significant differences in NLR but not PLR remained between NMOSD and MS patients (p = 0.010 and p = 0.364). Receiver operating characteristic (ROC) analysis revealed an area under the curve (AUC) of 0.717 for NLR (p = 0.001, 95% CI: 0.636–0.798) and 0.567 for PLR (p = 0.152, 95% CI: 0.476–0.658) in distinguishing NMOSD from MS. In NMOSD patients, baseline and 12-month EDSS scores were significantly lower in the low NLR group (NLR < 2.44) compared to the high NLR group (NLR ≥ 2.44; both p = 0.008). Similarly, in MS patients, baseline and 12-month EDSS scores were significantly lower in the low NLR group (NLR < 1.68) compared to the high NLR group (NLR ≥ 1.68; both p = 0.003).

Conclusion: NLR may serve as a useful auxiliary tool for differentiating acute attacks or relapses of NMOSD from MS and is associated with prognosis in both NMOSD and MS patients.
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Introduction

Neuromyelitis optica spectrum disorders (NMOSDs) and multiple sclerosis (MS) are immune-mediated demyelinating diseases of the central nervous system (CNS). Both primarily affect the optic nerve and spinal cord but can also involve other regions such as the brain, cerebellum, and brainstem. Whether NMOSD patients or MS patients, the majority of them have experienced relapses (1, 2). Before the discovery of aquaporin-4 (AQP4) antibodies, NMOSD was often regarded as a subtype of MS. However, with advancements in understanding these conditions, it is now widely recognized that NMOSD and MS are distinct entities. NMOSD is often associated with AQP4 antibodies, tends to have more severe attacks, and is less likely to show brain lesions typical of MS on MRI. In contrast, MS is characterized by oligoclonal bands in the cerebrospinal fluid, a relapsing–remitting course, and a different response to immunomodulatory therapies (1, 2). Early differentiation is critical due to significant differences in disease onset, clinical manifestations, prognosis, and treatment strategies. Currently, several examinations, including blood-based biomarkers, advanced imaging techniques, and novel immunological assays, are available to assist in differentiating NMOSD from MS (3). While lumbar puncture and MRI imaging are essential for diagnosis and differentiation, lumbar puncture is invasive and intolerable for some patients, and repeated MRI scans are costly. Therefore, there is a pressing clinical need to explore alternative diagnostic tools.

Routine blood tests, including white blood cell counts, neutrophils, and platelets, are commonly used in clinical practice to reflect systemic inflammatory changes. Increased neutrophil counts correlate with inflammatory responses triggered by MS relapses (4).

The neutrophil-to-lymphocyte ratio (NLR) reflects systemic inflammation, which is increasingly recognized as a contributor to both NMOSD and MS pathogenesis and may correlate with disease activity or prognosis. NLR serves as a biomarker for various diseases, such as myocardial infarction (5) and chronic obstructive pulmonary disease (6), and is associated with disease prognosis. Studies have shown that NLR is significantly elevated in MS patients (7) and correlates with disease activity in relapsing–remitting MS (8, 9). As an autoimmune disease, NMOSD has been less studied in relation to NLR (10). Research indicates that NLR can help differentiate NMOSD from MS and myelin oligodendrocyte glycoprotein antibody-associated diseases (MOGAD) (11, 12). Elevated NLR is an independent risk factor for neurological dysfunction severity at the onset of first-episode NMOSD (12, 13). Meta-analysis demonstrated that the NLR was significantly elevated in patients with NMOSD, and a moderate-to-low correlation existed between NLR and poor prognosis in NMOSD patients (14). Additionally, NLR could predict the Extended Disability Status Scale (EDSS) score at 6 months in pediatric NMOSD cases (15). The platelet-to-lymphocyte ratio (PLR) has also been associated with several autoimmune diseases (16, 17). Studies indicate that an increased PLR during NMOSD can predict the severity of neurological disability within 2 years in NMOSD patients. Furthermore, PLR may help differentiate MS from NMOSD (18, 19), and other studies have shown its association with MOG antibody-associated disease (MOGAD) recurrence (11). Combining NLR and PLR provides a more comprehensive reflection of systemic inflammatory changes.

This study aims to investigate differences in blood indicators such as NLR and PLR between MS and NMOSD patients, assess their potential utility as adjuncts for distinguishing these two conditions, and examine the association between these markers and patient prognosis 1 year after measurement.



Methods


Study population

We retrospectively analyzed data from NMOSD and MS patients admitted to Peking University Third Hospital. Inclusion criteria were: (1) NMOSD patients meeting the 2015 International NMO Diagnostic Panel criteria (1) and MS patients fulfilling the 2017 McDonald criteria (2); (2) patients who had not received glucocorticoids within 1 month prior to onset or relapse, nor used immunosuppressants or disease-modifying therapies (DMTs) within 3 months before these events; and (3) patients with complete clinical records. Exclusion criteria included: (1) severe hepatic or renal dysfunction; (2) malignancy, trauma, or other autoimmune diseases; (3) recent fever or infection; and (4) pregnancy.



Clinical data

Clinical data comprised sex, age, disease duration, number of relapses, and EDSS scores. EDSS scores were recorded at onset/relapse and again 12 months later. Laboratory tests included complete blood counts, urinalysis, stool tests, hepatic and renal function assessments, erythrocyte sedimentation rate, thyroid function and antibodies, aquaporin 4 (AQP4) status, tumor markers, and immune-related parameters such as anti-nuclear antibodies (ANAs) and anti-extractable nuclear antigen antibodies (ENAs). All patients underwent testing for serum MOG antibodies to rule out MOGAD. AQP4 and MOG antibody detection were performed using cell-based assay (CBA). Blood test results obtained within 1 week of new clinical symptoms or imaging findings were collected, and NLR and PLR values were calculated. Additionally, routine blood test results and demographic information (sex and age) from 100 healthy controls were included. The healthy control group consisted of individuals who underwent routine physical examinations and had no history of autoimmune diseases or recent infections.



Statistical analysis

Data were analyzed using SPSS 25.0 (SPSS Inc., Chicago, IL, United States). Normally distributed continuous variables are presented as means ± standard deviations, while non-normally distributed variables are expressed as medians (P25, P75). Intergroup comparisons for normally distributed data were conducted using t-tests, whereas Mann–Whitney U tests were applied for non-normally distributed data. Categorical data were compared using chi-square tests or Fisher’s exact probability method. Binary logistic regression analysis was performed to evaluate differences in NLR and PLR between NMOSD and MS patients. Receiver operating characteristic (ROC) curve analysis assessed diagnostic accuracy, with areas under the curve (AUC) interpreted as follows: AUC < 0.50 indicates no predictive value, 0.50 ≤ AUC ≤ 0.70 indicates low predictive value, 0.70 < AUC ≤ 0.90 indicates moderate predictive value, and AUC > 0.90 indicates high predictive value. Statistical significance was set at p < 0.05.




Results

A total of 79 patients with NMOSD, 75 patients with MS, and 100 healthy controls were included in this study. The average age of NMOSD patients was 48.19 ± 16.59 years, that of MS patients was 41.79 ± 14.52 years, and that of the healthy control group was 46.21 ± 15.88 years. NMOSD patients were significantly older than MS patients (p = 0.012), while no significant differences in age were observed between NMOSD patients and the control group (p = 0.418) or between MS patients and the control group (p = 0.060). Among NMOSD patients, there were 18 males and 61 females, and among MS patients, there were 23 males and 52 females. No significant differences were found in the male-to-female ratio between the two groups or compared to the control group. The mean EDSS score for NMOSD patients was significantly higher than that for MS patients (p = 0.002). Additionally, NMOSD patients exhibited significantly higher EDSS scores at 12 months compared to MS patients (p = 0.002) (Table 1).


TABLE 1 Comparison of the serological indicators, clinical, and therapeutic characteristics among NMOSD patients, MS patients and controls.

	
	NMOSD (n = 79)
	MS (n = 75)
	Control (n = 100)
	p-valuea
	p-valueb
	p-valuec

 

 	Age (years) 	48.19 ± 16.59 	41.79 ± 14.52 	46.21 ± 15.88 	0.012 	0.418 	0.060


 	Sex (male/female) 	18/61 	23/52 	36/64 	0.269 	0.056 	0.460


 	White blood cell (×109/L) 	7.12 ± 2.30 	6.39 ± 1.88 	5.77 ± 1.49 	0.032 	0.000 	0.016


 	Neutrophil (×109/L) 	4.83 ± 1.95 	3.79 ± 1.68 	3.42 ± 1.35 	0.001 	0.000 	0.108


 	Lymphocyte (×109/L) 	1.77 ± 0.61 	2.01 ± 0.62 	1.88 ± 0.48 	0.018 	0.197 	0.118


 	Platelet (×109/L) 	229.25 ± 65.43 	239.07 ± 68.58 	222.67 ± 40.60 	0.365 	0.410 	0.068


 	NLR 	3.01 ± 1.62 	2.17 ± 1.74 	1.98 ± 1.17 	0.002 	0.000 	0.407


 	PLR 	140.66 ± 57.49 	130.43 ± 56.74 	126.41 ± 40.20 	0.269 	0.053 	0.602


 	Brain (%) 	6 (7.60) 	51 (68.00) 	— 	0.000 	— 	—


 	Optic nerve (%) 	21 (26.58) 	3 (4.00) 	— 	0.000 	— 	—


 	Brainstem/cerebellum (%) 	13 (16.46) 	19 (25.33) 	— 	0.175 	— 	—


 	Spine (%) 	71 (89.87) 	60 (80.00) 	— 	0.086 	— 	—


 	EDSS at onset 	3 (2, 5) 	3 (2, 3) 	— 	0.002 	— 	—


 	EDSS at 1 year later 	2 (1, 3) 	2 (1, 2) 	— 	0.002 	— 	—


 	Acute phase


 	Methylprednisolone (%) 	79 (100) 	72 (96.00) 	— 	0.113 	— 	—


 	IVIG (%) 	0 (0) 	1 (1.33) 	— 	0.487 	— 	—


 	PEX (%) 	1 (1.3) 	0 (0) 	— 	1.000 	— 	—


 	Remission phase


 	Teriflunomide (%) 	0 (0) 	20 (26.67) 	— 	0.000 	— 	—


 	Dimethyl fumarate (%) 	0 (0) 	1 (1.33) 	— 	0.487 	— 	—


 	Ocrelizumab (%) 	0 (0) 	5 (6.67) 	— 	0.026 	— 	—


 	MMF (%) 	33 (41.78) 	8 (10.67) 	— 	0.000 	— 	—


 	Azathioprine (%) 	18 (22.78) 	5 (6.67) 	— 	0.005 	— 	—


 	Oral prednisone (%) 	15 (18.99) 	24 (32.00) 	— 	0.063 	— 	—


 	IVIG (%) 	11 (13.92) 	1 (1.33) 	— 	0.004 	 	





NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; EDSS, Extended Disability Status Scale; IVIG, intravenous immunoglobulin; PEX, plasma exchange; MMF, mycophenolate mofetil.

a p-value: comparison between NMOSD and MS.

b p-value: comparison between NMOSD and the controls.

c p-value: comparison between MS and the controls.
 

The number of brain lesions was significantly lower in the NMOSD group than in the MS group, whereas optic nerve involvement was significantly higher in the NMOSD group than in the MS group (both p = 0.001). No significant differences were observed in the incidence of brainstem, cerebellar lesions, or spinal cord abnormalities between the two groups (p = 0.175, p = 0.086).

White blood cell counts were significantly higher in NMOSD patients compared to both MS patients and healthy controls (p = 0.032, p = 0.001), and white blood cell counts in MS patients were also significantly higher than those in healthy controls (p = 0.016). Neutrophil counts were significantly higher in NMOSD patients compared to both MS patients and healthy controls (p = 0.001, p = 0.001), but no significant difference was observed between MS patients and healthy controls (p = 0.108). Lymphocyte counts were significantly lower in NMOSD patients compared to MS patients (p = 0.018), with no significant differences compared to healthy controls (p = 0.197) or between MS patients and healthy controls (p = 0.118). Platelet counts did not differ significantly among the three groups. The NLR was significantly higher in NMOSD patients compared to both MS patients and healthy controls (p = 0.002, p = 0.001), but no significant difference was observed between MS patients and healthy controls (p = 0.407). PLR did not differ significantly among the three groups. After adjusting for age, gender, NLR, and PLR, significant differences were observed in age and NLR between NMOSD and MS patients (p = 0.010, p = 0.364) (Table 2).


TABLE 2 Logistic regression analysis of the differences in NLR and PLR between NMOSD and MS patients.

	
	β
	SE
	WALD
	p
	Exp. (B)
	95% CI for Exp. (B)

 

 	Sex 	−0.373 	0.401 	0.863 	0.353 	0.689 	0.314–1.512


 	Age 	−0.024 	0.011 	4.573 	0.032 	0.976 	0.955–0.998


 	NLR 	−0.378 	0.146 	6.707 	0.010 	0.685 	0.514–0.912


 	PLR 	0.004 	0.004 	0.824 	0.364 	1.004 	0.996–1.012





NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; EDSS, Extended Disability Status Scale.
 

Of the NMOSD patients, 59 out of 79 cases (74.7%) tested positive for AQP4 antibodies in blood. The age of AQP4 (+) NMOSD patients was significantly lower than that of AQP4 (−) NMOSD patients (p = 0.010). Additionally, the proportion of female patients in the AQP4 (+) NMOSD group was significantly higher compared to the AQP4 (−) NMOSD group (p = 0.006). Notably, the blood lymphocyte count in AQP4 (+) NMOSD patients was significantly higher than that in AQP4 (−) patients (p = 0.044). However, no significant statistical differences were observed in other blood parameters, including NLR, PLR, and EDSS scores, between the two groups (Table 3).


TABLE 3 Comparison of serological indicators and EDSS scores in NMOSD patients with AQP4 (+) and AQP4 (−) groups.

	
	AQP4 (+) (n = 59)
	AQP4 (−) (n = 20)
	p-value

 

 	Age (years) 	45.91 ± 17.57 	54.90 ± 11.11 	0.010


 	Sex (male/female) 	9/50 	9/11 	0.006


 	White blood cell (×109/L) 	7.38 ± 2.33 	6.36 ± 2.05 	0.084


 	Neutrophil (×109/L) 	5.03 ± 1.95 	4.23 ± 1.90 	0.114


 	Lymphocyte (×109/L) 	1.83 ± 0.66 	1.59 ± 0.34 	0.044


 	Platelet (×109/L) 	233.17 ± 66.60 	217.70 ± 62.06 	0.364


 	NLR 	3.09 ± 1.69 	2.78 ± 1.39 	0.456


 	PLR 	141.52 ± 63.77 	138.05 ± 33.81 	0.757


 	EDSS at onset 	4 (2, 5) 	3 (2, 4) 	0.177


 	EDSS at 1 year later 	2 (1, 3) 	2 (1, 2) 	0.061





NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; EDSS, Extended Disability Status Scale.
 

ROC analysis of NLR and PLR for diagnosing NMOSD and MS revealed that the AUC for NLR in NMOSD patients was 0.717 (p = 0.001, 95% CI: 0.636 to 0.798), while for PLR it was 0.567 (p = 0.152, 95% CI: 0.476 to 0.658). The optimal cutoff value for NLR was determined to be 1.712, yielding a sensitivity of 81.7% and specificity of 55.4%, as shown in Figure 1.
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FIGURE 1
 Receiver operating characteristic (ROC) curves of NLR and PLR for the diagnosis patients with NMOSD and patients with MS.


The median NLR in NMOSD patients was 2.44, and these patients were accordingly divided into a low NLR group (NLR < 2.44) and a high NLR group (NLR ≥ 2.44). No significant differences in gender or age were observed between the two groups (p = 0.302, p = 0.312). The positive rate of serum AQP4 antibodies did not differ significantly between the two groups (p = 0.137). White blood cell counts and neutrophil counts were significantly lower in the low NLR group compared to the high NLR group (p = 0.001, p = 0.001), while lymphocyte counts were higher in the low NLR group (p = 0.001). Platelet counts did not differ significantly between the two groups (p = 0.360). PLR was significantly lower in the low NLR group compared to the high NLR group (p = 0.011). The Pearson correlation coefficient between NLR and PLR was 0.513, with a p-value less than 0.001. Baseline and 12-month EDSS scores were significantly lower in the low NLR group compared to the high NLR group (p = 0.008, p = 0.006) (Table 4).


TABLE 4 Comparison of serological indicators and EDSS scores in NMOSD patients with high and low NLR groups.

	
	NLR < 2.44
	NLR ≥ 2.44
	p-value

 

 	Age (years) 	46.28 ± 16.63 	50.15 ± 16.53 	0.302


 	Sex (male/female) 	11/29 	7/32 	0.312


 	AQP4 (−)/(+) 	13/27 	7/32 	0.137


 	White blood cell (×109/L) 	6.28 ± 2.00 	7.99 ± 2.27 	0.001


 	Neutrophil (×109/L) 	3.69 ± 1.31 	5.99 ± 1.82 	0.000


 	Lymphocyte (×109/L) 	2.04 ± 0.63 	1.50 ± 0.45 	0.000


 	Platelet (×109/L) 	235.95 ± 65.83 	222.38 ± 65.15 	0.360


 	NLR 	1.83 ± 0.40 	4.22 ± 1.49 	0.000


 	PLR 	124.60 ± 48.62 	157.12 ± 61.70 	0.011


 	EDSS at onset (IQR) 	3 (2, 4) 	4 (3, 5) 	0.008


 	EDSS at 1 year later (IQR) 	2 (1, 3) 	3 (2, 4) 	0.006





NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; EDSS, Extended Disability Status Scale.
 

In MS patients, the median NLR was 1.68, and they were similarly categorized into low (NLR < 1.68) and high NLR groups (NLR ≥ 1.68). No significant differences in gender or age were observed between the two groups (p = 0.398, p = 0.170). White blood cell counts and neutrophil counts were significantly lower in the low NLR group compared to the high NLR group (p = 0.002, p = 0.001), while lymphocyte counts were higher in the low NLR group (p = 0.001). Platelet counts did not differ significantly between the two groups (p = 0.119). NLR and PLR were significantly lower in the low NLR group compared to the high NLR group (p = 0.001, p = 0.018). The Pearson correlation coefficient between NLR and PLR was 0.664, with a p-value less than 0.001. Baseline and 12-month EDSS scores were significantly lower in the low NLR group compared to the high NLR group (p = 0.001, p = 0.003) (Table 5).


TABLE 5 Comparison of serological indicators and EDSS scores in MS patients with high and low NLR groups.

	
	NLR < 1.68
	NLR ≥ 1.68
	p-value

 

 	Age (years) 	40.45 ± 14.66 	43.31 ± 14.40 	0.398


 	Sex (male/female) 	15/25 	8/27 	0.170


 	White blood cell (×109/L) 	5.76 ± 1.29 	7.11 ± 2.19 	0.002


 	Neutrophil (×109/L) 	2.89 ± 0.80 	4.81 ± 1.84 	0.000


 	Lymphocyte (×109/L) 	2.29 ± 0.55 	1.69 ± 0.53 	0.000


 	Platelet (×109/L) 	246.73 ± 68.93 	224.19 ± 65.41 	0.119


 	NLR 	1.28 ± 0.26 	3.19 ± 2.12 	0.000


 	PLR 	115.46 ± 40.00 	147.55 ± 67.88 	0.018


 	EDSS at onset (IQR) 	2 (2, 3) 	3 (2, 5) 	0.001


 	EDSS at 1 year later (IQR) 	2 (1, 2) 	2 (1, 3) 	0.003





NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; EDSS, Extended Disability Status Scale.
 

Among the 79 patients with NMOSD, all received methylprednisolone therapy during the acute phase, and one patient also underwent plasma exchange. Additionally, 33 were treated with mycophenolate mofetil (MMF), 11 with intravenous immunoglobulin (IVIG), 5 with rituximab, 18 with azathioprine, and 15 received oral prednisone therapy alone. Among the 75 patients with MS, 72 received methylprednisolone therapy during the acute phase, while one patient was treated with IVIG. During the remission phase, treatments included oral prednisone for 24 patients, teriflunomide for 20, MMF for 8, dimethyl fumarate for 1, ocrelizumab for 5, azathioprine for 5, and 12 patients received no treatment (Table 1).



Discussion

We observed that the peripheral blood neutrophil count was significantly higher in NMOSD patients compared to MS patients and healthy controls. Neutrophils, as the most abundant cell type in the innate immune system, are closely associated with the pathogenesis of NMOSD (20, 21). Studies on animal models of experimental autoimmune encephalomyelitis have demonstrated that reducing neutrophil levels may delay disease progression (22). Neutrophils play a critical role in the pathogenesis of experimental autoimmune encephalomyelitis by producing cytokines, damaging the blood–brain barrier, and promoting inflammation in the brain parenchyma (22). It is now well established that neutrophils are the primary inflammatory cells involved in the early stages of NMOSD pathogenesis (23). Inflammatory cells infiltrating NMOSD lesions primarily consist of neutrophils, macrophages, and eosinophils, with relatively few T lymphocytes (20). During NMOSD pathogenesis, neutrophils are the first inflammatory cells to enter the lesion, potentially within a few hours after inflammation onset. Within 12 h of onset, perivascular complement activation, AQP4 loss, and early myelin damage occur. In this study, the WBC counts and absolute neutrophil counts during NMOSD episodes were significantly higher than those in MS patients and the control group, consistent with the pathophysiological process of NMOSD. Unlike MS neutrophils, NMOSD neutrophils exhibit diminished adhesion and migratory capabilities, reduced production of reactive oxygen species, and decreased degranulation (24). Therefore, NMOSD treatment should aim to block persistent inflammation caused by neutrophil apoptosis, promote neutrophil apoptosis, enhance inflammation regression, inhibit excessive tissue injury, and prevent chronic inflammation (25). NMOSD is frequently associated with other autoimmune diseases, such as Sjögren syndrome and myasthenia gravis. To minimize the potential confounding effects of these comorbid conditions and their treatments on the study outcomes, patients with NMOSD accompanied by other autoimmune disorders were excluded from this study.

Additionally, the NLR was elevated in NMOSD patients compared to both MS patients and healthy controls. The NLR serves as a systemic inflammatory marker derived from routine blood tests, which are cost-effective and easily accessible. It reflects both the increase in neutrophils and the decrease in lymphocytes during the inflammatory response. The NLR has been correlated not only with some autoimmune diseases (17, 26) but also with neurological disorders such as Parkinson’s disease (27) and Alzheimer’s disease (28). Several studies have confirmed that the NLR correlates with the prognosis of diseases like rheumatoid arthritis (17), cancer (29, 30), and stroke (31). However, studies on the relationship between NLR and NMOSD remain scarce. Neutrophils are involved in NMOSD pathogenesis (20, 22, 23), and the NLR can reflect changes in neutrophils in vivo. Some studies have found that elevated NLR in MS patients is associated with an increased risk of relapse within 2 years (32), exhibits a weak correlation with the MS severity score (33), and serves as an independent predictor of disability progression (7). Conversely, another study reported no association between NLR and EDSS (9), and no significant relationship was found between the annualized relapse rate (ARR) and NLR values (34). Our study revealed that the NLR was significantly higher in NMOSD patients experiencing episodes compared to MS patients and controls. This change was attributed to an increase in the absolute neutrophil count and a decrease in the absolute lymphocyte count. ROC analysis indicated that the NLR holds significant value in distinguishing NMOSD from MS, demonstrating relatively high sensitivity but limited specificity. Further investigations showed that NMOSD patients in the low NLR group (NLR < 2.44) exhibited significantly lower baseline and 12-month EDSS scores compared to those in the high NLR group (NLR ≥ 2.44). Several studies have demonstrated that the NLR is significantly elevated in NMOSD patients, with a moderate to low correlation between elevated NLR and poor prognosis in NMOSD patients (14, 15). Similarly, in MS patients, the low NLR group (NLR < 1.68) showed significantly lower baseline and 12-month EDSS scores compared to the high NLR group (NLR ≥ 1.68), consistent with previous research (7).

PLR is increasingly recognized as an important indicator of inflammation. When combined with NLR, PLR can more accurately reflect in vivo inflammatory changes while minimizing the influence of other factors on the absolute counts of leukocyte subtypes. The potential discriminatory and prognostic value of PLR in NMOSD and MS remains controversial. PLR has been shown to effectively distinguish between NMOSD patients in the active phase and those in remission (18). Studies indicate that an increased PLR during NMOSD can predict the severity of neurological disability within 2 years in NMOSD patients (18, 19). In the study by Carnero et al. (19) both NMOSD and MS patients were experiencing their first relapse, with a significant difference in baseline PLR but no significant difference in NLR. In contrast, Li et al. (35) investigated 249 NMOSD patients, 244 MS patients, and 249 healthy controls, and found no significant difference in PLR between NMOSD and MS groups, while NLR was significantly different. Notably, patients in both disease groups in Li’s et al. (35) study were assessed during acute attacks. This study indicates that there is no significant difference in PLR values between NMOSD and MS patients, potentially due to variations in baseline characteristics, inclusion criteria, and medication conditions across studies.

In this study, patients had not used glucocorticoids for one month prior to enrollment and had abstained from immunosuppressants or disease-modifying therapies (DMTs) for at least 3 months before enrollment. These exclusion criteria were implemented to reduce potential confounding effects of medications on hematological parameters. Specifically, glucocorticoid use can alter levels of peripheral blood white cells, neutrophils, and lymphocytes, thereby influencing NLR and PLR values. Similarly, immunosuppressants and DMTs, such as teriflunomide, may affect blood cell counts, necessitating the exclusion of patients who recently used these medications.

This study has several limitations. First, it was conducted as a single-center study with a relatively small sample size, warranting further expansion to include more participants. Second, variations in BMI or weight may affect inflammatory markers such as the NLR, potentially introducing bias into the results (36). This study was neither fully controlled nor matched between groups, which might have led to confounding factors. These issues should be addressed in future research to enhance the validity and robustness of the findings. Thirdly, patients received different medications following relapse, which could impact their prognosis and EDSS scores after 12 months. Lastly, NMOSD patients tend to be older than MS patients, which might introduce age-related biases affecting the study conclusions.



Conclusion

In summary, our findings demonstrate that NLR values are significantly higher in NMOSD patients compared to MS patients, suggesting its potential utility as an auxiliary tool for differentiating acute attacks or relapses in NMOSD from those in MS. Patients with high NLR values exhibited higher EDSS scores at the one-year follow-up compared to those with lower NLR values. Thus, NLR may serve as a prognostic indicator for NMOSD and MS patients 1 year following an event.
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