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摘  要 

脑卒中(Stroke)是常见的心脑血管疾病，严重威胁着人类的健康。流行病学研究显示，脑卒中是我国居

民首位致死、致残的疾病。脑卒中患者的临床并发症很多，其中卒中后疲劳是中风最常见且持久的后遗

症，卒中后疲劳(fatigue after stroke, PSF)的病因尚不清楚，治疗也相对局限。本综述旨在研究卒中后

疲劳的相关危险因素，为脑卒中患者的临床康复提供帮助。 
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Abstract 
Stroke is a common cardiovascular and cerebrovascular disease that seriously threatens human 
health. Epidemiological studies have shown that stroke is the first fatal and disabling disease in 
Chinese residents. There are many clinical complications in stroke patients, of which post-stroke 
fatigue is the most common and long-lasting sequela of stroke, and the etiology of post-stroke fa-
tigue (PSF) is still unclear and the treatment is relatively limited. The aim of this review was to 
determine the risk factors associated with studying post-stroke fatigue and provide help for the 
clinical rehabilitation of stroke patients. 
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1. 引言 

卒中后疲劳是中风幸存者普遍经历的障碍[1]。最近的一项荟萃分析包含 50%的合并患病率估计值

[2]。疲劳可以被定义为一种主观上缺乏体力或脑力(或两者兼而有之)，个人认为这会干扰正常或期望的

活动。卒中后疲劳与较差的生活质量显著相关，即考虑了年龄、残疾和抑郁[3]，但这对患者也很重要，

40%的患者表示疲劳是他们最严重的症状或最严重的症状之一[4]。卒中后疲劳会降低功能独立性，限制

社会参与，并与死亡率增加有关[5] [6]。这会对患者的生活质量和日常生活活动产生负面影响[7] [8]，也

会加重家庭成员和护理人员的负担，尽管研究人员试图解释 PSF 的机制[9]，但其病因仍不清楚。这在一

定程度上是因为 PSF [10]有许多影响因素，因此，本研究针对卒中后躯体疲劳的流行病学、相关危险因

素等方面展开综述，为脑卒中患者找到预防、治疗或管理 PSF 的途径。 

2. 流行病学 

疲劳是脑卒中常见且持续的后遗症[11]，占所有脑卒中[12]患者的 39%至 79%。大约 40%的患者报告

疲劳是中风最严重的后遗症之一[13]。林晓琼等[14]调查发现，随着时间间隔的延长，疲劳得分呈现逐渐

增高的趋势，在患病后 1 年疲劳得分达到了峰值。然而，王敏[15]研究发现患者发病后 2 周、1 个月、3
个月、6 个月的疲劳得分随时间呈现出逐渐下降趋势。卒中后疲劳(fatigue after stroke, PSF)对老年卒中幸

存者的短期功能结果有负面影响。在年轻中风患者中，这种影响可能更为深远，因为他们面临着来自工

作和家庭的要求更高[16]。然而，导致卒中后疲劳发病率差异性较大的原因可能与纳入人群、样本量和测

量工具有关。研究者采用不同的疲劳量表可导致不同的疲劳患病率，其中最常用的疲劳评价量表有疲劳

严重度量表、个人疲劳强度问卷和疲劳影响量表[17]。 

3. 影响因素 

3.1. 一般因素 

有研究考察了 PSF 的潜在决定因素(如种族差异) [18]。许多因素已被证明与 PSF 有关，包括年龄[19]、
性别[20]、中风严重程度[21]、抑郁[21]、中风类型和病变部位[19]。然而，这些风险因素在所有研究中并

不一致[18]。关于哪种预测因子可以准确预测卒中患者 PSF 风险增加，仍有许多不确定性，事实上，对

于临床实践来说，识别那些 PSF 风险高的患者更为关键。促发风险因素，无论是可控制的还是不可控制

的，都值得研究，以便更好地指导 PSF 的管理。近年来，随着对 PSF 的日益重视，来自不同地区的研究

人员进行了一些临床研究，以确定 PSF 的预测因素，在按地区分层的亚组分析中，在欧洲和亚洲人群中，

女性和抑郁症与 PSF 显著相关，研究中分别没有异质性和中高度异质性。 

3.2. 脑卒中合并相关疾病的影响 

研究表明，患有糖尿病和睡眠障碍的欧洲中风患者更易患 PSF，各研究的异质性较低。白质疏松症
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也与 PSF 易感性增加有关，研究中没有异质性(I2 = 0%)。令人惊讶的是，在欧洲中风患者中，只有幕下

位置和 PSF 之间的关系发生了显著变化(OR = 2.92, p < 0.01)。在中风后的前 6 个月，疲劳是一种相对常

见的并发症，对各种功能结果有负面影响[22] [23]。对中风后疲劳半年多的危险因素进行了亚组分析，发

现丘脑、白质疏松症、焦虑症、糖尿病，在中风存活时间超过半年的患者中，糖尿病和睡眠障碍往往与

疲劳有关。与中风后不到半年的病程相比，在中风存活半年以上的患者中，抑郁与对 PSF 的易感性增加

显著相关，研究中存在中度异质性。据报道，大约 10 名中风幸存者中有 6 名在中风发作的第 1 个月内出

现 PSF，而在指数事件发生后的几个月内，大约 4 名中风幸存者中有 1 名出现 PSF [24]。PSF 与中风患者

的较高死亡率相关[25]。与 PSF 相关的因素包括神经缺陷、睡眠障碍、抑郁和中风部位[26] [27]。 

3.3. 脑卒中部位 

研究显示，对于年龄等个人因素，人们发现了相互矛盾的证据[28] [29]。一些研究认为，疲劳的患病

率随着年龄的增长而增加，但我们的结果没有显示出 PSF 与年龄之间的明确趋势，这可能是由于我们对

老年人的限制。根据相关研究结果，社会人口因素(如年龄和独居)、既往中风和物质相关行为(如吸烟)似
乎与 PSF 没有显著相关性，但在亚组分析中考虑的另一个研究特定因素是地理区域。无论是在欧洲还是

亚洲人群中，可发现女性和抑郁症都会显著增加对 PSF 的易感性。在某种程度上，世界不同地区的女性

通常更抑郁，与中风无关，但这取决于她们的社会经济因素[30] [31]。到目前为止，神经影像学特征对

PSF 的影响仍然存在争议。虽然有几项研究强调了中风部位在疲劳发作中的重要作用，但没有证据表明，

诸如大脑皮层、皮质下白质、基底节、左侧中风、右侧中风和幕下位置等危险因素与 PSF 密切相关。然

而，病变的存在可能非常重要，因为丘脑和白质疏松症被发现是 PSF 的危险因素。在区域和中风亚组分

析中，这些因素导致 PSF 增加 1.73 至 2.92 倍。有研究发现 PSF 与白质疏松症和丘脑等因素之间存在独

立关联[32]。以前的研究也表明，即使血管再通成功，脑白质疏松症的严重程度与缺血性卒中后的不良临

床结局也存在相关性。此外，有研究结果表明，抑郁症和睡眠障碍几乎是 PSF 发病率的两倍。疲劳是抑

郁症的症状之一。因此，这两个实体具有很强的相关性。然而，目前尚不清楚 PSF 是否能在将来被纳入

中风后抑郁症的范畴。之前的研究发现，即使在控制了抑郁之后，PSF 仍然可能发生，这表明疲劳和抑

郁是两个独立的实体，并支持这两种后遗症都应该作为中风恢复的一部分独立处理的观点[33]。按随访时

间分层的亚组分析结果表明，焦虑和抑郁可在卒中后半年内加速疲劳。事实上，这些发现与之前的研究

和临床实践一致。早期 PSF 似乎主要归因于中风的严重程度[23]，而慢性疲劳则发生在复杂的医学共病

环境中。很明显，中风后残疾患者可能患有慢性共病，不仅容易产生负面情绪，而且还会恶化康复。尽

管目前的研究存在一些局限性，但迄今为止的文献数据表明，中风幸存者之间存在许多相关关系，包括

抑郁、睡眠障碍、糖尿病和焦虑。研究结果表明，多种因素增加了中风患者的疲劳风险，PSF 的多因素

基础强调，对抑郁症和睡眠障碍的适当治疗可能会减轻 PSF 的负担，尤其是在慢性疲劳过程中[34]。 
另有研究发现，情绪健康(应对策略和控制点)、临床因素(睡眠、疼痛、中风特征、生物学和免疫学

因素)、社会因素(社会支持、残疾和日常生活功能)和认知功能等均与 PSF 相关。在调查与 PSF 相关的个

人特征(即年龄、性别、婚姻状况)和控制点，以及抑郁、中风特征、中风损伤和认知缺陷时，观察到年龄、

性别、抑郁和控制点解释了 20%的疲劳变异[35]。社会支持在 Michael 等人[36]的一项研究中，与非疲劳

个体相比，疲劳个体的社会支持显著减少。他们还发现疲劳的受试者在不摔倒的情况下进行日常生活活

动的信心较低，事实上这是疲劳的最强预测因子。Wang 等人[37]还调查了中国中风样本(N = 265)中疲劳

与社会支持之间是否存在关联。在他们的研究中，对家庭功能的满意度与中风后急性期的 PSF 相关。他

们进一步报告说，那些疲劳的人来自功能失调家庭的可能性是正常家庭的两倍多。同样，Wei 等人[38]
还发现，社会利用程度低是与 PSF 相关的风险因素。在卒中患者入院时和 3 个月随访时都发现了这种关

https://doi.org/10.12677/acm.2022.125650


孟会娟，刘冀 
 

 

DOI: 10.12677/acm.2022.125650 4499 临床医学进展 
 

联。在 Wei 等人[38]的一项研究中，脑卒中 3 个月后，基底节、放射冠或内囊与 PSF 独立相关。Mutai
等人[39]发现，右侧病变、丘脑和脑干病变与急性卒中后期的 PSF 相关(在卒中后两周内进行的测量)。在

另一项研究中，与基线检查时(中风后 6 至 8 周)的所有其他梗死区域相比，幕下梗死与 PSF 风险增加显

著相关[40]。此外，当 Naess 等人[41]在分析中排除抑郁症患者时，观察到中风部位与疲劳之间存在关联

[42]。Tang 及其同事[43]的几项研究结果强调了疲劳与中风特征之间的关系，他们的研究中，发现急性尾

状核梗死独立预测中风后 3 个月的疲劳，而壳核或苍白球梗死则没有。此外，一些研究观察到，在长期

随访测量中，白质高信号(WMH)与 PSF 独立相关[41]。 

3.4. 免疫炎症 

Ormstad 等人[44]从中风患者中采集血液样本，以确定犬尿氨酸途径是否可以预测随后的疲劳和抑

郁，此外还测量了急性血清色氨酸分解代谢产物和竞争性氨基酸水平，然而没有观察到抑郁症的预测因

子，研究结果还表明，中风后 12 个月 FSS 评分升高的患者急性色氨酸指数显著降低，血清犬尿氨酸水平

较高。因此，急性细胞因子水平与疲劳评分之间的显著关系在卒中后 18 个月不再存在。此外，最近的一

项研究表明，PSF 与全身炎症有关，而全身炎症又与影响免疫反应的两个基因有关。研究发现 IL1RN (白
细胞介素-1 受体激动剂) C 等位基因携带者更容易发生 PSF，而 TLR4 (toll 样受体 4 基因)携带者似乎对

PSF 有保护作用。IL1RN 的 C 等位基因与更高的促炎细胞因子循环浓度有关[45]。Choi Kwon 等人[46]
最近的一项研究也表明，血清素合成相关的基因多态性与 PSF 相关。另外，一些观察性研究表明，PSF
的发生涉及心理、生物、行为和环境因素的相互作用[47]，更全面地了解 PSF 的机制可能有助于早期发

现和开发有效的治疗方法策略。PSF 的发展通常与全身炎症和免疫反应紊乱有关[48]，随着对大量炎症生

物标志物的研究，hs-CRP 因其在动脉粥样硬化和脑血管疾病中的应用而受到广泛关注。一项荟萃分析发

现，hs-CRP 水平升高与缺血性中风风险独立相关[49]，最近的研究表明，hs-CRP 的升高可以预测中风患

者的临床结果、死亡率和复发事件[50] [51] [52]，同时，尼娜·格罗文报道，与健康对照组相比，慢性疲

劳综合征与 hs-CRP 水平升高密切相关。综合以上多项研究结果，hs-CRP 作为急性期反应物和非特异性

炎症指标，参与调节中风和疲劳的病理生理学，hs-CRP 是一种敏感的炎症标志物。因此，它被认为是一

种敏感和可靠的指标，反映潜在的炎症活动。一些学者报道，与健康对照组相比，慢性疲劳综合征患者

的 hs-CRP 升高[53]。此外，一系列研究也已经证实了 hs-CRP 与冠心病[54]、高血压[55]、中风等疾病之

间的关系。这些发现表明，免疫炎症改变可能是 PSF 发病机制发展的原因[56]。 

4. 小结与展望 

随着 PSF 的发病率逐年增加，我们对卒中后疲劳的危害越发重视，它不仅影响患者的康复进程，还

会增加脑卒中患者死亡的风险以及再次入院的可能。但 PSF 发病机制极其复杂并且涉及多个学科领域，

对其病因学的分析仍需大量研究，而对于影响因素而言，虽然本综述中很多研究结果表明年龄、性别、

疼痛、睡眠障碍与卒中后疲劳有关，但有些机制尚不完全清楚。目前关于卒中后疲劳发病机制、影响因

素的相关研究仍有限，因此，还需进一步探索。 

参考文献 
[1] Hinkle, J.L., et al. (2017) Poststroke Fatigue: Emerging Evidence and Approaches to Management: A Scientific State-

ment for Healthcare Professionals from the American Heart Association. Stroke, 48, e159-e170.  
https://doi.org/10.1161/STR.0000000000000132 

[2] Cumming, T.B., et al. (2016) The Prevalence of Fatigue after Stroke: A Systematic Review and Meta-Analysis. Inter-
national Journal of Stroke, 11, 968-977. https://doi.org/10.1177/1747493016669861 

https://doi.org/10.12677/acm.2022.125650
https://doi.org/10.1161/STR.0000000000000132
https://doi.org/10.1177/1747493016669861


孟会娟，刘冀 
 

 

DOI: 10.12677/acm.2022.125650 4500 临床医学进展 
 

[3] Tang, W.K., et al. (2010) Is Fatigue Associated with Short-Term Health-Related Quality of Life in Stroke? Archives of 
Physical Medicine and Rehabilitation, 91, 1511-1515. https://doi.org/10.1016/j.apmr.2010.06.026 

[4] Ingles, J.L., Eskes, G.A. and Phillips, S.J. (1999) Fatigue after Stroke. Archives of Physical Medicine and Rehabilita-
tion, 80, 173-178. https://doi.org/10.1016/S0003-9993(99)90116-8 

[5] Glader, E.L., Stegmayr, B. and Asplund, K. (2002) Poststroke Fatigue: A 2-Year Follow-Up Study of Stroke Patients 
in Sweden. Stroke, 33, 1327-1333. https://doi.org/10.1161/01.STR.0000014248.28711.D6 

[6] Mead, G.E., et al. (2011) Fatigue after Stroke: Baseline Predictors and Influence on Survival. Analysis of Data from 
UK Patients Recruited in the International Stroke Trial. PLoS ONE, 6, e16988.  
https://doi.org/10.1371/journal.pone.0016988 

[7] Lerdal, A. and Gay, C.L. (2017) Acute-Phase Fatigue Predicts Limitations with Activities of Daily Living 18 Months 
after First-Ever Stroke. Journal of Stroke and Cerebrovascular Diseases, 26, 523-531.  
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.11.130 

[8] Ramírez-Moreno, J.M., et al. (2019) Health-Related Quality of Life and Fatigue after Transient Ischemic Attack and 
Minor Stroke. Journal of Stroke and Cerebrovascular Diseases, 28, 276-284.  
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.09.046 

[9] De Doncker, W., et al. (2018) Mechanisms of Poststroke Fatigue. Journal of Neurology, Neurosurgery and Psychiatry, 
89, 287-293. https://doi.org/10.1136/jnnp-2017-316007 

[10] Paciaroni, M. and Acciarresi, M. (2019) Poststroke Fatigue. Stroke, 50, 1927-1933.  
https://doi.org/10.1161/STROKEAHA.119.023552 

[11] Choi-Kwon, S. and Kim, J.S. (2011) Poststroke Fatigue: An Emerging, Critical Issue in Stroke Medicine. International 
Journal of Stroke, 6, 328-336. https://doi.org/10.1111/j.1747-4949.2011.00624.x 

[12] Morley, W., Jackson, K. and Mead, G.E. (2005) Post-Stroke Fatigue: An Important Yet Neglected Symptom. Age Ageing, 
34, 313. https://doi.org/10.1093/ageing/afi082 

[13] Jaracz, K., Mielcarek, L. and Kozubski, W. (2007) Clinical and Psychological Correlates of Poststroke Fatigue. Pre-
liminary Results. Neurologia i Neurochirurgia Polska, 41, 36-43. 

[14] 林晓琼, 陈锦秀. 脑梗死患者疲劳现状的调查研究[J]. 中华护理教育, 2016, 13(2): 124-127. 

[15] 王敏. 缺血性脑卒中患者疲劳发生率及其影响因素研究[D]: [硕士学位论文]. 郑州: 郑州大学, 2017: 90. 
[16] Maaijwee, N.A., et al. (2015) Post-Stroke Fatigue and Its Association with Poor Functional Outcome after Stroke in 

Young Adults. Journal of Neurology, Neurosurgery and Psychiatry, 86, 1120-1126.  
https://doi.org/10.1136/jnnp-2014-308784 

[17] 任思强, 等. 脑卒中后疲劳发病机制及影响因素的研究进展[J]. 临床神经病学杂志, 2021, 34(3): 223-226. 
[18] Ponchel, A., et al. (2015) Factors Associated with Poststroke Fatigue: A Systematic Review. Stroke Research and Treat-

ment, 2015, Article ID: 347920. https://doi.org/10.1155/2015/347920 
[19] Tang, W.K., et al. (2014) Subcortical White Matter Infarcts Predict 1-Year Outcome of Fatigue in Stroke. BMC Neu-

rology, 14, Article No. 234. https://doi.org/10.1186/s12883-014-0234-8 
[20] Blaauw, E., et al. (2002) Traumatic Life Events and Suicide Risk among Jail Inmates: The Influence of Types of Events, 

Time Period and Significant Others. Journal of Traumatic Stress, 15, 9-16.  
https://doi.org/10.1023/A:1014323009493 

[21] Moos, R.H., et al. (2006) Older Adults’ Coping with Negative Life Events: Common Processes of Managing Health, 
Interpersonal, and Financial/Work Stressors. The International Journal of Aging and Human Development, 62, 39-59.  
https://doi.org/10.2190/ENLH-WAA2-AX8J-WRT1 

[22] van de Port, I.G., et al. (2007) Is Fatigue an Independent Factor Associated with Activities of Daily Living, Instrumen-
tal Activities of Daily Living and Health-Related Quality of Life in Chronic Stroke? Cerebrovascular Diseases, 23, 
40-45. https://doi.org/10.1159/000095757 

[23] Barker-Collo, S., Feigin, V.L. and Dudley, M. (2007) Post Stroke Fatigue—Where Is the Evidence to Guide Practice? 
New Zealand Medical Journal, 120, U2780. 

[24] van Eijsden, H.M., et al. (2012) Poststroke Fatigue: Who Is at Risk for an Increase in Fatigue? Stroke Research and 
Treatment, 2012, Article ID: 863978. https://doi.org/10.1155/2012/863978 

[25] Sarfo, F.S., et al. (2019) Prevalence, Trajectory, and Predictors of Poststroke Fatigue among Ghanaians. Journal of 
Stroke and Cerebrovascular Diseases, 28, 1353-1361. https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.02.002 

[26] Staub, F. and Bogousslavsky, J. (2001) Fatigue after Stroke: A Major But Neglected Issue. Cerebrovascular Diseases, 
12, 75-81. https://doi.org/10.1159/000047685 

https://doi.org/10.12677/acm.2022.125650
https://doi.org/10.1016/j.apmr.2010.06.026
https://doi.org/10.1016/S0003-9993(99)90116-8
https://doi.org/10.1161/01.STR.0000014248.28711.D6
https://doi.org/10.1371/journal.pone.0016988
https://doi.org/10.1016/j.jstrokecerebrovasdis.2016.11.130
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.09.046
https://doi.org/10.1136/jnnp-2017-316007
https://doi.org/10.1161/STROKEAHA.119.023552
https://doi.org/10.1111/j.1747-4949.2011.00624.x
https://doi.org/10.1093/ageing/afi082
https://doi.org/10.1136/jnnp-2014-308784
https://doi.org/10.1155/2015/347920
https://doi.org/10.1186/s12883-014-0234-8
https://doi.org/10.1023/A:1014323009493
https://doi.org/10.2190/ENLH-WAA2-AX8J-WRT1
https://doi.org/10.1159/000095757
https://doi.org/10.1155/2012/863978
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.02.002
https://doi.org/10.1159/000047685


孟会娟，刘冀 
 

 

DOI: 10.12677/acm.2022.125650 4501 临床医学进展 
 

[27] Liu, Y., et al. (2019) Leukoaraiosis Is Associated with Poor Outcomes after Successful Recanalization for Large Ves-
sel Occlusion Stroke. Neurological Sciences, 40, 585-591. https://doi.org/10.1007/s10072-018-3698-2 

[28] Wu, S., et al. (2014) Psychological Associations of Poststroke Fatigue: A Systematic Review and Meta-Analysis. 
Stroke, 45, 1778-1783. https://doi.org/10.1161/STROKEAHA.113.004584 

[29] Chen, K. and Marsh, E.B. (2018) Chronic Post-Stroke Fatigue: It May No Longer Be about the Stroke Itself. Clinical 
Neurology and Neurosurgery, 174, 192-197. https://doi.org/10.1016/j.clineuro.2018.09.027 

[30] Donnellan, C. and Werring, D. (2020) Cognitive Impairment before and after Intracerebral Haemorrhage: A Systematic 
Review. Neurological Sciences, 41, 509-527. https://doi.org/10.1007/s10072-019-04150-5 

[31] Tang, W.K., et al. (2014) Cerebral Microbleeds and Fatigue in Stroke. European Neurology, 71, 213-216.  
https://doi.org/10.1159/000354845 

[32] Naess, H., et al. (2012) Fatigue among Stroke Patients on Long-Term Follow-Up. The Bergen Stroke Study. Journal of 
the Neurological Sciences, 312, 138-141. https://doi.org/10.1016/j.jns.2011.08.002 

[33] Feigin, V.L., et al. (2012) Prevalence and Predictors of 6-Month Fatigue in Patients with Ischemic Stroke: A Popula-
tion-Based Stroke Incidence Study in Auckland, New Zealand, 2002-2003. Stroke, 43, 2604-2609.  
https://doi.org/10.1161/STROKEAHA.112.660886 

[34] Zhang, S., et al. (2021) Related Risk Factors Associated with Post-Stroke Fatigue: A Systematic Review and Me-
ta-Analysis. Neurological Sciences, 42, 1463-1471. https://doi.org/10.1007/s10072-020-04633-w 

[35] Schepers, V.P., et al. (2006) Poststroke Fatigue: Course and Its Relation to Personal and Stroke-Related Factors. Arc-
hives of Physical Medicine and Rehabilitation, 87, 184-188. https://doi.org/10.1016/j.apmr.2005.10.005 

[36] Michael, K.M., Allen, J.K. and Macko, R.F. (2006) Fatigue after Stroke: Relationship to Mobility, Fitness, Ambulatory 
Activity, Social Support, and Falls Efficacy. Rehabilitation Nursing, 31, 210-217.  
https://doi.org/10.1002/j.2048-7940.2006.tb00137.x 

[37] Wang, S.S., et al. (2014) Determinants of Fatigue after First-Ever Ischemic Stroke during Acute Phase. PLoS ONE, 9, 
e110037. https://doi.org/10.1371/journal.pone.0110037 

[38] Wei, C., et al. (2016) Factors Associated with Post-Stroke Depression and Fatigue: Lesion Location and Coping Styles. 
Journal of Neurology, 263, 269-276. https://doi.org/10.1007/s00415-015-7958-2 

[39] Mutai, H., et al. (2017) Factors Associated with Multidimensional Aspect of Post-Stroke Fatigue in Acute Stroke Pe-
riod. Asian Journal of Psychiatry, 26, 1-5. https://doi.org/10.1016/j.ajp.2016.12.015 

[40] Snaphaan, L., van der Werf, S. and de Leeuw, F.E. (2011) Time Course and Risk Factors of Post-Stroke Fatigue: A 
Prospective Cohort Study. European Journal of Neurology, 18, 611-617.  
https://doi.org/10.1111/j.1468-1331.2010.03217.x 

[41] Naess, H. and Nyland, H. (2013) Poststroke Fatigue and Depression Are Related to Mortality in Young Adults: A Co-
hort Study. BMJ Open, 3, e002404. https://doi.org/10.1136/bmjopen-2012-002404 

[42] van Dijk, E.J., et al. (2005) C-Reactive Protein and Cerebral Small-Vessel Disease: The Rotterdam Scan Study. Circu-
lation, 112, 900-905. https://doi.org/10.1161/CIRCULATIONAHA.104.506337 

[43] Tang, W.K., et al. (2013) Poststroke Fatigue Is Associated with Caudate Infarcts. Journal of the Neurological Sciences, 
324, 131-135. https://doi.org/10.1016/j.jns.2012.10.022 

[44] Ormstad, H., et al. (2014) Activation of the Kynurenine Pathway in the Acute Phase of Stroke and Its Role in Fatigue 
and Depression Following Stroke. Journal of Molecular Neuroscience, 54, 181-187.  
https://doi.org/10.1007/s12031-014-0272-0 

[45] Becker, K., et al. (2015) Poststroke Fatigue: Hints to a Biological Mechanism. Journal of Stroke and Cerebrovascular 
Diseases, 24, 618-621. https://doi.org/10.1016/j.jstrokecerebrovasdis.2014.10.008 

[46] Choi-Kwon, S., et al. (2017) Post-Stroke Fatigue May Be Associated with the Promoter Region of a Monoamine Oxi-
dase A Gene Polymorphism. Cerebrovascular Diseases, 43, 54-58. https://doi.org/10.1159/000450894 

[47] Duncan, F., et al. (2014) Clinically Significant Fatigue after Stroke: A Longitudinal Cohort Study. Journal of Psycho-
somatic Research, 77, 368-373. https://doi.org/10.1016/j.jpsychores.2014.06.013 

[48] Wu, S., et al. (2015) Model of Understanding Fatigue after Stroke. Stroke, 46, 893-898.  
https://doi.org/10.1161/STROKEAHA.114.006647 

[49] Zhou, Y., et al. (2016) Hs-CRP in Stroke: A Meta-Analysis. Clinica Chimica Acta, 453, 21-27.  
https://doi.org/10.1016/j.cca.2015.11.027 

[50] Welsh, P., Lowe, G.D.O., et al. (2008) Associations of Proinflammatory Cytokines with the Risk of Recurrent Stroke. 
Stroke, 39, 2226-2230. https://doi.org/10.1161/STROKEAHA.107.504498 

[51] Whiteley, W., et al. (2009) Inflammatory Markers and Poor Outcome after Stroke: A Prospective Cohort Study and 

https://doi.org/10.12677/acm.2022.125650
https://doi.org/10.1007/s10072-018-3698-2
https://doi.org/10.1161/STROKEAHA.113.004584
https://doi.org/10.1016/j.clineuro.2018.09.027
https://doi.org/10.1007/s10072-019-04150-5
https://doi.org/10.1159/000354845
https://doi.org/10.1016/j.jns.2011.08.002
https://doi.org/10.1161/STROKEAHA.112.660886
https://doi.org/10.1007/s10072-020-04633-w
https://doi.org/10.1016/j.apmr.2005.10.005
https://doi.org/10.1002/j.2048-7940.2006.tb00137.x
https://doi.org/10.1371/journal.pone.0110037
https://doi.org/10.1007/s00415-015-7958-2
https://doi.org/10.1016/j.ajp.2016.12.015
https://doi.org/10.1111/j.1468-1331.2010.03217.x
https://doi.org/10.1136/bmjopen-2012-002404
https://doi.org/10.1161/CIRCULATIONAHA.104.506337
https://doi.org/10.1016/j.jns.2012.10.022
https://doi.org/10.1007/s12031-014-0272-0
https://doi.org/10.1016/j.jstrokecerebrovasdis.2014.10.008
https://doi.org/10.1159/000450894
https://doi.org/10.1016/j.jpsychores.2014.06.013
https://doi.org/10.1161/STROKEAHA.114.006647
https://doi.org/10.1016/j.cca.2015.11.027
https://doi.org/10.1161/STROKEAHA.107.504498


孟会娟，刘冀 
 

 

DOI: 10.12677/acm.2022.125650 4502 临床医学进展 
 

Systematic Review of Interleukin-6. PLOS Medicine, 6, e1000145. https://doi.org/10.1371/journal.pmed.1000145 
[52] Tu, W.J., et al. (2013) Combination of High-Sensitivity C-Reactive Protein and Homocysteine Predicts the Short-Term 

Outcomes of Chinese Patients with Acute Ischemic Stroke. Neurological Research, 35, 912-921.  
https://doi.org/10.1179/1743132813Y.0000000228 

[53] Groven, N., Fors, E.A. and Reitan, S.K. (2019) Patients with Fibromyalgia and Chronic Fatigue Syndrome Show In-
creased hsCRP Compared to Healthy Controls. Brain, Behavior, and Immunity, 81, 172-177.  
https://doi.org/10.1016/j.bbi.2019.06.010 

[54] Danesh, J., et al. (2004) C-Reactive Protein and Other Circulating Markers of Inflammation in the Prediction of Coro-
nary Heart Disease. The New England Journal of Medicine, 350, 1387-1397. https://doi.org/10.1056/NEJMoa032804 

[55] Schillaci, G. and Pirro, M. (2006) C-Reactive Protein in Hypertension: Clinical Significance and Predictive Value. Nu-
trition, Metabolism & Cardiovascular Diseases, 16, 500-508. https://doi.org/10.1016/j.numecd.2006.05.001 

[56] Liu, X., Wang, B., et al. (2020) Elevated Plasma High-Sensitivity C-Reactive Protein at Admission Predicts the Oc-
currence of Post-Stroke Fatigue at 6 Months after Ischaemic Stroke. European Journal of Neurology, 27, 2022-2030.  
https://doi.org/10.1111/ene.14430 

https://doi.org/10.12677/acm.2022.125650
https://doi.org/10.1371/journal.pmed.1000145
https://doi.org/10.1179/1743132813Y.0000000228
https://doi.org/10.1016/j.bbi.2019.06.010
https://doi.org/10.1056/NEJMoa032804
https://doi.org/10.1016/j.numecd.2006.05.001
https://doi.org/10.1111/ene.14430

	卒中后疲劳相关危险因素的研究
	摘  要
	关键词
	Study on Risk Factors of Fatigue after Stroke
	Abstract
	Keywords
	1. 引言
	2. 流行病学
	3. 影响因素
	3.1. 一般因素
	3.2. 脑卒中合并相关疾病的影响
	3.3. 脑卒中部位
	3.4. 免疫炎症

	4. 小结与展望
	参考文献

