

[image: image1]
Physical, Emotional, Medical, and Socioeconomic Status of Patients With NMOSD: A Cross-Sectional Survey of 123 Cases From a Single Center in North China












	
	ORIGINAL RESEARCH
published: 08 September 2021
doi: 10.3389/fneur.2021.737564






[image: image2]

Physical, Emotional, Medical, and Socioeconomic Status of Patients With NMOSD: A Cross-Sectional Survey of 123 Cases From a Single Center in North China

Zhen Jia1,2, XiuYu Dong1,2, Shuang Song1,2, Ruoyi Guo1,2, Lu Zhang1,2, Jia Liu3,4* and Bin Li1,2*


1Department of Neurology, The Second Hospital of Hebei Medical University, Shijiazhuang, China

2Neurological Laboratory of Hebei, Shijiazhuang, China

3Department of Neurology, Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing, China

4Institute for Brain Disorders, Beijing University of Chinese Medicine, Beijing, China

Edited by:
Jorge Correale, Fundación Para la Lucha Contra las Enfermedades Neurológicas de la Infancia (FLENI), Argentina

Reviewed by:
Edgar Carnero Contentti, Hospital Aleman, Argentina
 Omid Mirmosayyeb, Isfahan University of Medical Sciences, Iran

*Correspondence: Bin Li, jack511@163.com
 Jia Liu, liujia860314@163.com

Specialty section: This article was submitted to Multiple Sclerosis and Neuroimmunology, a section of the journal Frontiers in Neurology

Received: 07 July 2021
 Accepted: 16 August 2021
 Published: 08 September 2021

Citation: Jia Z, Dong X, Song S, Guo R, Zhang L, Liu J and Li B (2021) Physical, Emotional, Medical, and Socioeconomic Status of Patients With NMOSD: A Cross-Sectional Survey of 123 Cases From a Single Center in North China. Front. Neurol. 12:737564. doi: 10.3389/fneur.2021.737564



Objective: This study aimed to assess the physical, emotional, medical, and socioeconomic conditions of patients with neuromyelitis optica spectrum disorder (NMOSD) in North China.

Methods: A cross-sectional survey of patients with NMOSD was performed, based on an established questionnaire from the Multiple Sclerosis Patient Survival Report 2018. Logistic regression analysis was conducted to define the significant determinants of certain physical or emotional characteristics of patients. A total of 123 patients were included.

Results: A total of 63.4% of participants were initially diagnosed with conditions other than NMOSD, with a median delay of 6 months for accurate diagnosis. An aggregate of 72.2% of patients had one or more relapses, corresponding to an annual relapse rate of 0.8. Paresthesia was the most frequent physical symptom among patients both at disease onset (53.7%) and throughout the duration of the disease (86.2%). Onset in elderly (>50 years) patients was associated with an annual Expanded Disability Status Scale increase ≥1, compared with onset in younger (<30 years) patients (P = 0.001, OR = 7.83). A total of 76.4% of patients had received attack-prevention treatments in the remission phase, and 31.7 and 10.6% of patients had ever been administered rituximab and traditional Chinese medicine, respectively. Additionally, 63.4 and 43.1% of patients reported participating in few or no social activities and being out of work because of the disease. To be noted, 76.4% of patients reported suffering from negative emotions, with the most frequent being worry (60.2%), with 20.3% of patients experiencing suicidal thoughts. The inability to work and participating in few or no social activities due to NMOSD were two determinants of experiencing negative emotions (Pwork = 0.03, ORwork = 3.34; Psocialactivities = 0.02, ORsocialactivities = 3.19).

Conclusion: This study reported patient perspectives on NMOSD in North China, whereby demonstrating that the inability to work and participating in few or no social activities due to NMOSD rather than the physical impairment caused by the disease, was directly associated with patients experiencing negative emotions. This insight offers potential ways to manage patients' negative emotions by enhancing family and social support and facilitating active employment.
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INTRODUCTION

Neuromyelitis optica spectrum disorder (NMOSD) is an inflammatory demyelinating disease of the central nervous system (CNS), characterized by preferential lesions in the optic nerve, spinal cord, and area postrema (1, 2). The highest incidence of NMOSD has been reported in the Afro-Caribbean region (0.73/100,000 person years), and the lowest incidence has been reported in Australia and New Zealand (0.037/100,000 person years) (3). In China, epidemiological data suggest that the incidence of NMOSD per 100,000 person years is 0.278 (4). The differential incidence of NMOSD indicates that genetic and environmental factors play a key role in developing this disorder (5). Further, the presence of AQP4-IgG in patients' serum and cerebrospinal fluid (CSF) confirms that NMOSD is an autoimmune disease mediated mainly by humoral immunity (6, 7). Although AQP4-IgG plays a pathogenic role in NMOSD, AQP4-IgG titers seem to fail to predict the disease course (8, 9). Moreover, the unpredictive recurrence of the disease not only results in cumulative neurological deficits involving paresthesia and visual and walking impairment (10, 11), but also leads patients to suffer from emotional or psychological disorders, which together significantly influence the quality of life for them and their families (12, 13). A study of 210 primarily AQP4-IgG-positive NMOSD patients from 25 provinces across China reported that NMOSD worsened both the physical and emotional health of patients and imposed a great negative impact on their quality of life (14). However, a study involving 193 patients with NMOSD from North America saw two-thirds of patients reporting that the disease had a strong negative impact on their physical health, whereas their emotional well-being was relatively unimpaired, on average (15). These differences in findings indicate that although NMOSD causes severe neurological dysfunctions, the psychological resilience of patients may be differentiated between ethnicities with different genetic and environmental backgrounds. Notably, the physical and emotional disorders of patients with NMOSD often lead to certain high-risk behaviors, such as self-harm and suicide (16). A more recent study exploring mortality and causes of death among 569 Chinese patients with NMOSD indicated that 8.3% of patients died due to suicide during a 10-year follow-up (17). Another study that evaluated the psychopathological profile and suicidality in an Argentinean NMOSD cohort illustrated that the prevalence of psychiatric disease was 45%, with 30% of patients attempting suicide at least once (16). Therefore, a comprehensive assessment of patients' physical and emotional conditions in certain regions or ethnicities is necessary to propose region-specific management to improve the quality of life for patients and reduce the incidence of high-risk behaviors.

Although the demographic and clinical features of patients with NMOSD had been reported in several regions and ethnicities worldwide (18–21), to our knowledge, there had been no study using patient-reported data to conduct a synthesized evaluation of the physical, emotional, medical, and socioeconomic status of NMOSD patients in North China. Therefore, in our study, we performed a cross-sectional survey in a single center of North China, to help shed light on modifying the personal and clinical care for patients with NMOSD, which in turn will help improve their physical and emotional health and quality of life.



METHODS


Study Design

This study used a cross-sectional survey design based on an established questionnaire from the Multiple Sclerosis Patient Survival Report 2018, which was the first Chinese nationwide survey to reveal the survival status of patients with multiple sclerosis (MS) in China including five aspects: basic characteristics of patients, disease characteristics, diagnosis and treatment, psychological burden, and economic burden (22) (Supplementary Material). The implementation of the present survey was approved by the Research Ethics Committee of the Second Hospital of Hebei Medical University (Ref. no. 2018-P055).



Participants

A total of 123 patients with NMOSD who were treated in the Department of Neurology at the Second Hospital of Hebei Medical University were enrolled in this survey, with informed consent obtained from each participant or his/her legal guardian. The implementation period of this survey was from August 2018 to 2019. All patients fulfilled the 2015 International Consensus Diagnostic Criteria for Neuromyelitis Optica Spectrum Disorders. Patients were given the option of completing the survey with the assistance of a relative, friend, or caregiver if their education status or physical impairments precluded independent participation. Patients with severe dementia, developmental delay, mental abnormalities, chronic kidney failure, tumors, liver cirrhosis, and any diseases or conditions that the investigator considered inappropriate for participation in this survey were excluded. Aside from these factors, there were no sex, age, or other additional restrictions when patients were enrolled.



Survey Items

This survey was based on an established questionnaire from the Multiple Sclerosis Patient Survival Report 2018. The survey instrument was implemented either by telephone or via face-to-face communication to record the following items: basic patient characteristics (sex, current age, marital status, fertility status, and education status); disease characteristics (date of disease onset, symptoms at disease onset, attack history, symptoms during the course of the disease, medical consultation, and diagnostic history); treatment information (medications during the relapse and remission phase, healthcare expenditure, concerns regarding the current treatment); and emotional and socioeconomic conditions (emotional status, employment status, participation in social activities, concerns regarding the disease). The category of social activities included religious meetings; social clubs or leisure, cultural, or sports groups; alumni societies, societies for people from the same hometown, or family councils; and volunteer groups, political parties, non-government organizations, or interest groups.

Each patient data set was assessed for quality, internal consistency, and completeness with access limited to qualified study personnel to ensure security.



Statistical Analyses

The Shapiro–Wilk Normality Test was performed for the Normal Distribution Test. If the variables were in accordance with normal distribution, they were presented as mean ± standard deviations (SD), and an independent sample t-test was used for comparison in two groups. If not in accordance with normal distribution, the variables were described as median (interquartile range), and the Mann-Whitney U-Test was used for comparison between the two groups. To be noted, the annual EDSS increase calculated as EDSS at last follow / disease duration (years) was used to assess the annualized disease exacerbation in this study. The binary logistic regression analysis was conducted to define the significant determinants of certain physical or emotional characteristics of patients, setting the “disease course (monophasic course vs. recurrent course),” “annual EDSS increase (annual EDSS increase < 1 vs. annual EDSS increase≥1,” “attack-prevent treatment (no vs. yes),” or “negative emotions (absent vs. present)” as the dependent variable and some demographic, clinical and socioeconomic data as independent variables (Tables 2–5). All the categorical data were analyzed by the Chi-square Test. Due to the exploratory nature of the study, no a priori sample size calculation was made without adjustment for multiple testing. A threshold of P < 0.05 was considered to indicate statistical significance. All datasets were analyzed using the SPSS 23.0 software.




RESULTS


Demographics and Clinical Characteristics

The study population consisted of 123 patients with NMOSD, with the median age at disease onset being 38 years old and the female to male ratio being 5.2:1. Although the median age at onset was not significantly different, the male patients appeared to have a peak onset age of 40–50 years old, and in female cohorts there were two peaks at 20–30 and 50–60 years old (Figure 1). There were 97 patients (78.9%) who were seropositive for AQP4-IgG, and the proportion of female patients among seropositive patients was significantly higher than that among the seronegative cohort (88.7 vs. 63.6%, P < 0.05). The median disease duration was 3 years and the median Expanded Disability Status Scale (EDSS) score was 2.0. Among patients with disease duration ≥1 year, 72.2% were with relapse disease course, corresponding to an annual relapse rate (ARR) of 0.8. The median time between onset and first recurrence was 11 months, with 49.0% of patients experiencing a second episode within 1 year following disease onset (Table 1). Additionally, the results of logistic regression analysis demonstrated the following: there is no evident association between the factors of sex, age at onset, serostatus of AQP4-IgG, or symptoms at onset and the disease course (Table 2); disease onset in elderly (>50 years) patients is a risk factor of annual EDSS increase ≥1 as compared with disease onset in younger (< 30 years) patients [P = 0.001, OR = 7.83, 95%CI (2.24–27.40)] (Table 3).


[image: Figure 1]
FIGURE 1. The distribution of age at onset in male and female patients with NMOSD.



Table 1. Summary of the demographic and clinical data of patients with NMOSD.
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Table 2. Binary logistic regression analysis of factors associated with disease course (Monophasic course vs. Recurrent course) in NMOSD.

[image: Table 2]


Table 3. Binary logistic regression analysis of factors associated with annual EDSS increase (annual EDSS increase < 1 vs. annual EDSS increase ≥1) in NMOSD.
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The most common initially presenting symptoms in our study were paresthesia (53.7%), limb weakness (46.3%), and visual impairment (42.3%) (Figure 2A). Among 123 patients, 65.9% immediately (< 72 h) sought medical consultation following the appearance of initial symptoms. The delay among patients not seeking immediate medical consultation was 30 (15–60) days. Moreover, the department where patients most frequently visited initially was Neurology (39.8%), Ophthalmology (33.3%), General Internal Medicine (24.4%), and Orthopedics (2.4%). A total of 63.4% of participants were initially diagnosed with a condition other than NMOSD, and of these patients, 43.6% did not receive a definitive diagnosis and 56.4% were diagnosed with other diseases. The median delay between initial symptom episode to receiving an accurate diagnosis of NMOSD was 6 months.


[image: Figure 2]
FIGURE 2. The clinical symptoms at disease onset and throughout the disease course of patients with NMOSD. (A) The clinical symptoms at disease onset. (B) The clinical symptoms throughout the disease course. Cognition indicated attention, concentration, recognition, judgment, and memory.


During the course of the disease, over 80% of patients reported that they had experienced symptoms of paresthesia (86.2%) and limb weakness (82.1%). The proportion of patients reporting visual impairment throughout the course of the disease increased slightly compared with that at disease onset, from 42.3 to 59.4%. As for other neurological dysfunction symptoms, only 16.3, 15.5, 31.7% of patients reported balance disturbance; muscle stiffness, spasm, and cramp; and bladder and bowel dysfunction at onset, respectively, but these proportions increased dramatically to 41.5, 60.2, and 61.8%, respectively, throughout the course of the disease. Further, cognition impairment (attention, concentration, recognition, judgment, and memory), fatigue, and pain were reported by merely 3.3, 16.3, and 18.7% of patients, respectively, at disease onset, whereas during the course of the disease, these proportions increased significantly to 40.7, 62.6, and 46.3%, respectively (Figure 2B).



Treatment

A total of 91.9% of patients chose to be hospitalized for each recurrence, where they received the following treatments: intravenous methylprednisolone (IVMP) (98.4%), IVMP and gamma-globulin (35.8%), and plasma exchange (PLEX, 6.5%). There were two peaks for hospitalization expenditure per recurrence: 15,000–20,000 CNY ($2,300– $3,067 USD) and >50,000 CNY (>$7,667 USD) (Figure 3A).


[image: Figure 3]
FIGURE 3. The treatment selections and expenditure for patients with NMOSD. (A) The hospitalization expenditure per recurrence (ɤ, CNY; $, USD). (B) The medical expenditure in the remission phase per month (ɤ, CNY; $, USD). (C) The medical selections in the remission phase. (D) The choices of immunosuppressants in the remission phase.


During remission, 76.4% of patients underwent attack-prevention therapies including immunosuppressants (IS), low-dose steroids, and Traditional Chinese Medicine (TCM) therapy. The results of logistic regression analysis demonstrate that patients with fatigue were 2.78 times more likely to accept these preventive treatments than those without (P = 0.03), whereas a patient's sex, age at onset, education level, employment status, disease course, EDSS, and other clinical symptoms were not clear factors in whether they chose to receive preventive treatment (Table 4). Time from NMOSD diagnosis to initiation of preventive therapy was ≤ 1 month (57.5%), 1–3 months (8.5%), 3–6 months (8.5%), 6–2 months (7.5%), 12–24 months (2.1%), and ≥24 months (16.0%). The medication selected by patients during remission included IS alone (35.8%), low-dose steroid and IS (26.8%), and steroid alone (4.1%) (Figure 3C). Patients treated with IS were administered rituximab (RTX, 31.7%), azathioprine (AZA, 18.7%), mycophenolate mofetil (MMF, 13.8%), cyclophosphamide (CYC, 2.4%), tacrolimus (TAC, 0.8%), and methotrexate (MET, 0.8%) (Figure 3D).


Table 4. Binary logistic regression analysis of factors associated with receiving attack-prevent treatment (No vs. Yes) in NMOSD.
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Additionally, 10.6% of patients had ever accepted TCM treatment, and 3.3% were treated with TCM alone. Regarding the medical expenditure in the remission phase, more than half (62%) of patients reported their expenditure per month was < 1,000 CNY ($154 USD) (Figure 3B). In the 6 months preceding our survey, only 44.7% of patients underwent routine outpatient health follow-ups. The main concerns surrounding NMOSD treatment in remission among patients was reducing future relapse (83.3%), treatment expenditure (66.0%), and delaying the disability process (50%) (Figure 4A). Furthermore, when it came to present attack-prevention treatment, patients stated that improvements needed to be made with regard to treatment effectiveness (89.4%), side effects (83.0%), and treatment expenditure (81.9%) (Figure 4B).


[image: Figure 4]
FIGURE 4. Concerns and aspects for improvement regarding the current preventive treatment for patients with NMOSD. (A) Patients' concerns about the current preventive treatment. (B) Aspects for improvement in the current preventive treatment reported by the patients.




Socioeconomic and Emotional Conditions

Patients reported completing elementary school (19.5%), middle school (36.6%), high school (12.2%), and university or above (31.7%). Although nearly one-third of patients had completed university education or above, 89 patients (72.4%) were unemployed, 53 (59.6%) of whom reported incapacity to work due to the disease. Alternatively, 15 (12.2%) and 23 (18.7%) patients reported demanding unilateral or bilateral walking aids and family health nursing. Seventy-eight patients (63.4%) reported having few or no social activities after being diagnosed with NMOSD.

During the course of the disease, 94 patients (76.4%) reported suffering from negative emotions, and 25 patients (20.3%) had suicidal thoughts, four of whom had ever committed suicide. The most frequent negative emotion reported by patients was worry (60.2%) (Figure 5A). Logistic regression analysis suggested that the inability to work and participation in few or no social activities due to NMOSD are two determinants of patients experiencing negative emotions [Pwork = 0.03, ORwork = 3.34, 95% CI (1.09–10.19); Psocialactivities = 0.02, ORsocialactivities = 3.19, 95% CI (1.18–8.61)] (Table 5). With regard to the disease, patients reported their concerns primarily in aspects of being unable to take care of themselves (74.6%) or family members (54.1%), and disease-specific economic burdens (48.8%) (Figure 5B).


[image: Figure 5]
FIGURE 5. Emotional status of patients with NMOSD and their concerns regarding this disorder. (A) The negative emotions experiencing by the patients with NMOSD. (B) Patients' concerns about NMOSD.



Table 5. Binary logistic regression analysis of factors associated with negative emotions (Absent vs. Present).

[image: Table 5]




DISCUSSION

The demographic characteristics and clinical profiles of the patients in this study were similar to those in other ethnicities reported by previous publications: NMOSD is more prevalent in females (20, 23–26), with AQP4-IgG detected in over half of NMOSD populations (20, 23, 25, 27). NMOSD patients often suffer from frequent relapse and severe neurological disabilities, with paresthesia, limb weakness, and visual impairment being the most common initial symptoms (15, 20, 23, 27, 28). In this study, disease onset in elderly patients was associated with a higher annual EDSS increase compared with disease onset in younger patients, which is similar to the findings of several other studies and may be due to the following aspects (24, 29–31). (1) In some previous reports, disease onset in elderly patients was often characterized by severe attacks such as longitudinally extensive transverse myelitis, which resulted in disability within a shorter time, thereby carrying a worse outcome (29). (2) During aging, there is a substantial decline in the ability to resist abnormal immune responses and inflammatory responses, as well as a corresponding decline in the generation of robust protective responses (32). (3) Disease onset in elderly patients often exhibits a less positive response to immunosuppressive therapy, and patients experience more side effects with more frequent and severe comorbidities (29, 30). The disease duration of patients with the relapsing–remitting course group was significantly longer than those with the monophasic course. This could be attributed to several reasons: (1) Patients with the monophasic disease had a relatively short follow-up period and the relapse may have occurred over time in some individuals. (2) Patients with the monophasic disease were diagnosed recently and may have received preventive therapy earlier due to current physicians' understanding of the importance of early preventive intervention for NMOSD. Alternatively, our study revealed that there is no significant association between the factors of sex, age at disease onset, serostatus of AQP4-IgG, or symptoms at onset and the disease course, which is consistent with the findings of a previous study (33). The diagnostic delay observed in our study was 6.0 (2.0 – 24.0) months, which seems to be shorter than that reported by another study (3.3 ± 6.3 years) (15), perhaps due to the rapid improvement of specimen transportation and standard antibody detection networks in North China during recent years.

In our study, 98.4% of patients were treated with IVMP and only 6.5% were treated with PLEX during hospitalization. The proportion of patients receiving PLEX was significantly lower than that in the USA (18.2%) and Latin America (62.1%) (15, 27). Furthermore, acute treatment with PLEX appears to be particularly helpful in NMOSD (34). Hence, the low application rate of PLEX therapy for patients in this study should arouse the attention of clinicians, and attach sufficient significance to the application of PLEX therapy in the future treatment of patients. Additionally, 76.4% of patients had received the attack-prevention treatment. In another study analyzing factors affecting the acceptance of immunotherapy for patients with MS in China, education status, patient understanding of the disease, and clinical symptoms all had a much higher probability of appearing in the treated group than in the untreated group (22). However, in our study, only patients with symptoms of fatigue were more likely to accept preventive treatments than those without, which may be partly due to the limited number of patients enrolled in our survey.

In terms of the medications applied in remission, 31.7% of patients selected RTX, which is a similar proportion to that in Korea (41%) but significantly lower than that in Germany (52.6%), Latin America (86.3%), and the USA (60.6%) (15, 27, 35, 36), perhaps partly owing to the high price of RTX. In our study, 10.6% of patients with NMOSD had ever received the TCM treatment, with the effectiveness of TCM in NMOSD treatment still needing to be confirmed via a series of large-scale studies in the future. Regarding the medical expenditure in the remission phase, 62% of patients reported that their expenditure per month was < 1,000 CNY ($154 USD), which was significantly lower than that in the USA ($479 USD) (15). This may be because these patients did not receive routine outpatient health follow-ups and usually selected relatively inexpensive steroid or non-specific immunosuppressants for their remission treatment.

In this study, cognition impairment, fatigue, and pain were reported by 40.7, 62.6, and 46.3%, respectively, throughout the course of the disease. Similar to these findings, previous studies reported that more than half of patients with NMOSD suffered from the above symptoms in different regions among different ethnicities (12, 16, 37, 38). To be noted, 76.4% of patients reported suffering from negative emotions in our current study. This is consistent with the findings of another study on NMOSD patients from 25 provinces of China, which revealed that NMOSD worsened both the physical and emotional health of patients but is inconsistent with the findings of a study of North American NMOSD patients, which reported NMOSD as having a strong negative impact on patients' physical health but not on patients' emotional well-being (14, 15). These findings indicate that different regions and corresponding social cultures may result in a different ability to cope with the pressure and problems brought about by the physical disabilities caused by NMOSD. Traditional Chinese culture advocates introversion and reserved expression of health-related concerns, which leads a certain number of Chinese people to be unaccustomed to talk about the distress caused by disease, thus these patients tend to gain less outside support (39).

Moreover, in our study, 63.4 and 43.1% of patients reported participating in few or no social activities and being out of work because of the disease. These results were similar with the findings of other studies involving patients from China, the Middle East, and North America, suggesting that patients with NMOSD across different ethnicities and regions are often faced with unemployment and reduced participation in social activities (14, 15, 40). Further, the inability to work and participation in few or no social activities, rather than physical impairment or discomfort symptoms (i.e., visual impairment, walking difficulty, pain, and fatigue) was directly associated with having negative emotions. These findings are somewhat different from previous reports. In those studies, the inability to work and the financial burdens, as well as physical impairments (i.e., pain, fatigue, and sexual function impairment) had negatively impacted the emotional health of patients (12). The finding in our study could be attributed to several reasons: (1) The results of this study were obtained from patient-reported data rather than through a systematic scale for symptoms and emotional health evaluation applied by others; (2) Geographical specificity: The economy of Hebei Province in China is underdeveloped, with the capita disposable income per person in 2018 being 23,446 CNY ($3,620 USD) (41). In our study, economic factors were also one of the main concerns of patients in this region with regard to both treatment and disease. Therefore, the reduced income caused by unemployment and the overall economic burden were more likely to cause patients to have negative emotions. Moreover, people in North China are more evidently affected by traditional Chinese culture. Many patients are unwilling to talk publicly about the discomfort and negative emotions caused by the disease. The above consideration affects patients' social activities and significantly reduces the social support they may have received. Therefore, this finding demonstrates that enhancing socioeconomic support networks and facilitating active employment is an effective strategy for coping with health-related challenges and negative emotions for patients with NMOSD in North China.

This study still has several limitations: First, due to the rarity of NMOSD, the number of patients enrolled in the present survey was limited. Second, most of the data were reported by the patients or their families, and no systematic scale for fatigue, pain, emotional health, and quality of life assessment was applied, which may lead to certain recall bias and impede the objective quantification of results. With that said, this patient-reported information enabled our study to directly reflect patient perspectives on NMOSD. The conclusions of our study should be considered with caution, and further studies with larger accounts of patients, employing systematic scales for fatigue, pain, emotional health, and quality of life assessments are needed to confirm the findings of our study.



CONCLUSIONS

Our study reported patient perspectives on NMOSD in North China, and demonstrated that the inability to work as well as participating in few or no social activities is directly associated with patients experiencing negative emotions. This finding provides novel insight into potentially modifiable aspects for helping patients to deal with their negative emotions, including enhancing family and social support and facilitating active employment.
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Sex

Meale (%) 20.0(16.3)
Female (%) 103.0 (83.7)
Current age (years) ' 43.0 (382.0-54.0)
Married (%) 111.0 (90.2)
Procreated (%) 1000 (81.3)
Education status
Elementary school (%) 24.0(19.5)
Middle school (%) 45.0(36.6)
High school (%) 15.0(12.2)
University or above (%) 39.0(31.7)
Age at onset (years) T 38.0 (27.0-50.0)
Disease duration (year) /7 3.0(1.0-5.0)
AQP4-1gG
Positive (%) 97.0(78.9)
Negative (%) 11089
Unknown result (%) 90(7.8)
Not checked (%) 6.0(4.9)
Epss’ 2.0(1.0-3.5)
Disease course*
Monophasic course (%) 300(27.8)
Disease duration (year) T 1.0(1.0-2.3)
Relapsing-remitting course (%) 78.0(72.2)
Disease duration (year)! 5.0 (2.4-7.0)
Annual relapse rate (ARR)* 0.8(0.5-1.0)
Annual EDSS increase’ ' 0.7 (0.2-1.5)
Time between onset and first recurrence (month)' 11.0 (5.0-24.0)
Medical consultation after the first symptom
Immedately (<72h, %) 81.0(65.9)
Not immediately (=72 h, %) 42.0(34.1)
Time of medical consultation delay (day) ** 30.0 (15.0-60.0)
Diagnostic delay (month) ' 6.0 (2.0-24.0)

NMOSD, neuromyelitis optica spectrum disorders; EDSS, Expanded Disability Status
Scale; AQP4, aquaporin-4; IQR, interquartie range.

M indicating median (IQR); “Patients with disease duration > 1 year were assessed
these indexes.
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Lower Upper
Sex (Male/Fernale) 015 003 090 006
Age at onset
Age at onset (<30 y)
Age at onset (30-50y) 049 013 185 029
Age at onset (>50'y) 071 014 878 069
Education status
Elementary school
Middle school 143 035 58 062
High school 184 016 1128 079
University or above 0.81 0.15 4.44 0.81
Disease course (Monophasic/Recurrent) .41 075 775 014
EDSS 097 072 131 085
Symptoms in the entire disease course (Absent/Present)
Visual impairment 176 056 549 033
Limb weakness 260 054 1248 023
Paresthesia 148 034 645 060
Bladder or bowel dysfunction 075 047 825 070
Balance disturbance 179 055 582 034
Muscle stifiness and spasm 043 041 161 021
Dysphasia 8.80 085 9161 0.07
Nausea, vomiting, hicoups 049 006 419 051
Fatigue 278 142 693 008
Pain 128 040 385 072
Cognition impairment 049 016 152 022
Employment status 185 037 497 065

NMOSD, neuromyelitis optica spectrum disorders; y, years; EDSS, Expanded Disability
Status Scale. Bold value indicated significant difference.
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Lower Upper
Sex (Male/Fernale) 064 016 258 053

Age at onset
Age at onset (<30'y)

Age at onset (30-50y) 097 031 3808 09
Age at onset (>50 y) 087 024 328 084

AQP4-gG status (Neg/Pos) 0.73 0.14 37 0.70

Symptoms at onset (Absent/Present)
Visual impairment 1.52 0.40 5.78 0.54
Limb weakness 038 009 165 020
Paresthesia 043 009 204 029
Bladder or bowel dysfunction 255 070 927 016
Balance disturbance 045 011 176 025
Muscle stiffness and spasm 167 083 840 054
Dysphasia 148 008 2626 079
Nausea, vomiting, hicoups 397 026 6180 033
Fatigue 065 016 272 056
Pain 154 040 58 053
Cognition impairment 030 003 318 032

NMOSD, neuromyelitis optica spectrum disorders; y, years; AQP4, aquaporin-4; Neg,
negative; Pos, positive.
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Lower  Upper

Sex (Male/Fernale) 1.92 074 562 0.18
Age at onset

Age at onset (<30 y)

Age at onset (30-50y) 167 057 494 035

Age at onset (>50y) 7.83 224 27.40 0.001
AQP4-1gG status (Neg/Pos) 333 067 1664 014
Preventative treatment (Y/N) 073 026 207 056

NMOSD, neuromyeliis optica spectrum disorders; EDSS, Expanded Disabilty Status
Scale; . years; AQP4, aqueporin-4; Neg, negative; Pos, positive; Y, yes; N, no. Bold value
indicated significant difference.
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Age at onset

Age at onset (<30y)

Age at onset (30-50y)

Age at onset (>50y)

Education status

Elementary school

Middle school

High school
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Disease duration

Disease course (Monophasic/Recurrent)
EDSS

Symptoms in the entire disease course (Absent/Present)

Visual impairment

Limb weakness

Paresthesia

Bladder or bowel dysfunction
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Pain

Cognition impairment
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