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 Abstract: Paraneoplastic neurological syndromes (PNS), such as Guillain-Barre syndrome (GBS) 

are rarely associated with non-Hodkin's lymphoma (NHL), so far only isolated cases have been re-

ported. This study aimed to assess scientific activity regarding non-Hodgkin's lymphoma and Guil-

lain–Barré syndrome related research. We retrieved publications from Web of Science (WoS) and 

the VOSviewer tool was used to perform bibliometric analysis and visualization. In order to (1) 

provide an overview of the research in the field and (2) examine linkages/gaps/frontiers betwen/of 

researches, network diagrams based on authors, keywords, sources, references, citations were cre-

ated. Key-concepts and relevant terminology of the topic are also identified. Paraneoplastic sensory-

motor neuropathies that precede the diagnosis of lymphomas are mainly demyelinating neuropa-

thies that may meet the diagnostic criteria for Guillain-Barré syndrome. The diagnosis, but espe-

cially the treatment of patients with GBS and NHL is a challenge, which requires a good collabora-

tion between neurologists and hematologists as well as the evaluation of specialized studies, in or-

der to choose the optimal therapeutic scheme. Also, using the VOSviewer tool we were allowed to 

find that more patients develop GBS after instituting chemotherapy for the NHL (17 studies) and in 

only 7 cases Guillain-Barré syndrome preceded the diagnosis of non-Hodgkin's lymphoma. Hema-

tological malignancies can be aggravated by neurological disorders, each condition requiring sepa-

rate treatment. Also, most of the time, the treatment of hematological disease induces the onset of 

Guillain-Barré syndrome. This association of diseases, even if it is rare, must be known by specialists 

to allow a rapid therapeutic intervention. In addition, the use of the VOSvieview tool allowed us to 

evaluate publications in the Web of Science (WoS), providing easy access to published studies re-

lated to this topic, so that the therapeutic scheme of this category of patients can be facilitated. 
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1. Introduction 

Guillain-Barre syndrome (GBS) or acute demyelinating inflammatory 

polyneuropathy, is the most common and severe form of acute inflammatory 

demyelinating polyradiculoneuritis. It is a neurological syndrome characterized by 

decreased muscle strength, acute and ascending, associated with loss of osteotendinous 
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reflexes, due to damage to the peripheral nervous system. It is considered one of the most 

common causes of acute flaccid muscle paralysis [1], and can affect people of all ages. 

Triggering etiopathogenic factors can be identified over a variable period of time 

before the onset of the first symptoms of acute polyradiculoneuritis, but sometimes 

further investigation is needed to establish the etiology of this condition. Usually GBS is 

precipitated by an underlying infection, but has been well described in the presence of 

malignant tumors, especially lymphomas [2,3]. 

The neurological manifestations associated with non-Hodgkin's lymphomas (NHL) 

are unusual, often present only in the advanced stages of the disease. Guillain-Barré 

paraneoplastic syndrome (GBS) has been described in association with several 

hematological neoplasms, but especially in association with Hodgkin's lymphoma (HL) 

[4]. GBS as an initial manifestation of the NHL is very unusual [5] and there is little data 

in the literature on this association, so far only isolated cases have been reported. 

This study aimed to assess scientific activity regarding non-Hodgkin's lymphoma 

and Guillain–Barré syndrome related research, in order to (1) provide an overview of the 

research in the field and (2) examine linkages/gaps/frontiers between/of researches, using 

bibliometric analysis and visualization with VOSviewer. 

2. Material and methods 

We searched the WOS (Web of science Core Collection) online database, in March 

2020, for high quality relevant articles focusing on our specific topic: non-Hodgkin's lym-

phoma (keyword group: non-Hodgkin / non Hodgkin’s lymphoma, B-cell lymphoma, 

NHL) and Guillain–Barré syndrome (keyword group: Guillain–Barré / Guillain Barré’s 

syndrome, GBS). Search keywords included the combination of the two terms using the 

Boolean operator AND, without date ore language limits. The search yielded an initial 

number of 31 articles. This initial pool of studies was screened (title, abstract and/or full 

text) and those studies reporting data on patients with non-Hodgkin's lymphoma and 

Guillain–Barré syndrome were included for further analysis. Duplicates (2), literature re-

views (3), studies not reporting necessary data on patients (12), were excluded. Ten addi-

tional studies were identified from the screening of the reference list of the initial pool of 

documents and from Google Scholar search.   

The VOSViewer tool was used to construct bibliometric networks and their visuali-

zation for the studies identified from WOS [6-8]. Bibliometric approach using this tool was 

applied in studies from various area of research [9-13]. 

3. Results 

A final corpus of 24 articles were considered for further analysis. The fact that Guil-

lain-Barre syndrome (GBS) is rarely associated with non-Hodkin's lymphoma (NHL) is 

sustained by the small number of studies published so far (Table 1, Figure 1). 

Table 1. List of analyzed documents. 

Studies References 

Web of science Core Collection 2, 14 - 26 

Other sources 5, 27 - 35 

The most cited document is that of Vallat – 1995 [14] published in Brain journal, with 

122 citations and 5 links (cited by Re – 2000 [16], Zuk – 2001 [21], Wanschitz – 2006 [26], 

Bahl – 2010 [20], Polo – Romero – 2012 [2]), followed by Re – 2000 [16] published in Annals 

of Oncology, with 39 citations and the highest number of links (9). Wanschitz – 2006 [26] 

and Bashir – 1992 [24] are on the third position in the citation hierarchy with 16 citations 

and six respectively zero links. The network of authors and the network of journals are 

detailed in Figure 1 and Figure 2. 
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Figure 1. VOSviewer network visualization map (type of analysis: citations, weights— citations) of documents. Of 14 items, 

3 are not connected with the others and are not presented in the network. 

 

Figure 2. VOSviewer network visualization map (type of analysis: bibliographic coupling, weights— citations) of sources. 

Of 14 items, 2 are not connected with the others and are not presented in the network. 

Network map by co-citation sources is presented in Figure 3. The most cited sources 

(with at least 10 citations) are Neurology with 18 citations (links 84, total link strength 355), 

Annals of neurology with 13 citations (links 69, total link strength 248), Muscle Nerve and 

Brain with 12 citations (links 58, total link strength 222 respectively links 68, total link 

strength 215) and Journal of Neurology and Bone Marrow Transplantation with 10 cita-

tions (links 67, total link strength 212 respectively links 69, total link strength 176).  
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Figure 3. VOSviewer network visualization map (type of analysis: co-citation, weights— citations) of sources. 

The network of organizations is presented in Figure 4. The organizations are grouped 

in 5 clusters and the most cited organizations are Univ. Cologne (39), Innsbruck Medical 

Univ. (16), Medical Univ. of Vienna(16), Univ. Nebraska (16), All India Institute of Medi-

cal Science (12), Hebrew Univ. Jerusalem (11), Pomeranian Academy of Medicine (10). 

 

Figure 4. VOSviewer network visualization map (type of analysis: bibliographic coupling, weights— documents) of or-

ganizations. Of 22 items, 2 are not connected with the others and are not presented in the network. 
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The analysis of the 24 studies revealed various ideas related to the time of GBS onset, 

therapeutic behavior and the evolution of patients with NHL and associated GBS, but also 

regarding the epidemiological data of NHL. The incidence of NHL increases with age (50% 

of patients over the age of 50) and more frequently affected are male patients (50% of 

patients were male, 29.17% were female, and in 5 cases the sex of the patients in the study 

was not specified).  

Malignant tumors may act as sources of antigenic factors that are responsible for 

initiating an immune response in the nervous system, which may later manifest as GBS, 

thus explaining the onset of GBS prior to NHL diagnosis. On the other hand, the toxicity 

of hematological medication is probably the most common cause that triggers GBS in 

these cases [27], this aspect being supported by the results of our analysis. 

The diagnosis of Guillain-Barre syndrome was based on the clinical aspect (acute 

motor deficit areflexive with varying degrees of sensitivity), the biochemical examination 

of the CSF and the study of nerve conduction. The time interval until the onset of GBS 

after the introduction of chemotherapy for lymphoma varied from 2 days to 12 months. It 

should be noted that GBS recurrence was mentioned only in patients who developed GBS 

after the introduction of chemotherapy. 

Regarding the treatment administered, 50% of patients received treatment with 

intravenous immunoglobulins (0.4g/kgc/day). Of the 12 patients treated with 

immunoglobulins, 3 patients relapsed, 2 of them receiving a new immunoglobulin cure, 

and one patient benefited from 2 immunoglobulin cures and associated plasmapheresis. 

Plasmapheresis, as the only therapy, was used in only 2 patients with GBS. Corticosteroid 

therapy was mentioned only in two cases, one of which showed an unfavorable evolution. 

The diagnosis and treatment of patients with GBS and NHL requires a 

multidisciplinary approach, an aspect that also emerges from the field of journals where 

the mentioned articles are published: neurology, hematology, oncology (Figure 3). 

4. Conclusions 

Hematological malignancies can be aggravated by neurological disorders, each con-

dition requiring separate treatment. Also, most of the time, the treatment of hematological 

disease induces the onset of Guillain-Barré syndrome. This association of diseases, even if 

it is rare, must be known by specialists to allow a rapid therapeutic intervention. In addi-

tion, the use of the VOSvieview tool allowed us to evaluate publications in the Web of 

Science (WOS), providing easy access to published studies related to this topic, so that the 

therapeutic scheme of this category of patients can be facilitated. Researchers could also 

combine different bibliometric, review and meta-analysis tools [36-39] for their literature 

mining research in order to achieve a wide / comprehensive overview on their research 

field. 
Author Contributions: Conceptualization, V.S. and I.M.; methodology, V.S. and I.M.; software, I.M 

and G.M.; formal analysis, M.L. and G.S.; data curation, V.S., A.N. and A.T.; writing—original draft 

preparation, V.S. and I.M; visualization, I.M and G.M. All authors have read and agreed to the pub-

lished version of the manuscript 

Institutional Review Board Statement: Not applicable 

Informed Consent Statement: Not applicable 

Conflicts of Interest: The authors declare no conflict of interest 

References 

1. Jasem, J.; Marof, K.; Nawar, A.; Khalaf, Y.; Aswad, S.; Hamdani, F.; Kalil, A. Guillain-Barré syndrome as a cause of acute flaccid 

paralysis in Iraqi children: a result of 15 years of nation-wide study. BMC neurology 2013, 13(1), 1-8. 

2. Polo-Romero, F. J.; Sánchez-Beteta, P.; Perona-Buendía, P.; Perez-Garcia, A. M. Guillain-Barré syndrome as first presentation of 

non-Hodgkin lymphoma. Neurologia (Barcelona, Spain) 2012, 27(8), 511-513.  

3. Hughes, R. A.; Swan, A. V.; van Doorn, P. A. Intravenous immunoglobulin for Guillain‐Barré syndrome. Cochrane Database of 

Systematic Reviews 2014, (9). 



Proceedings 2021, 68, x FOR PEER REVIEW 6 of 7 
 

 

4. Hughes, R. A.; Britton, T.; Richards, M. Effects of lymphoma on the peripheral nervous system. Journal of the Royal Society of 

Medicine 1994, 87(9), 526. 

5. Deb, B.; Pandey, M. R.; Torka, P.; Sundaram, S. Diffuse large B-Cell lymphoma associated with paraneoplastic Guillain–Barré 

syndrome: A diagnostic and therapeutic challenge. Hematology/Oncology and Stem Cell Therapy 2020. 

6. Van Eck, N.J.; Waltman, L. Text mining and visualization using VOSviewer. arXiv preprint arXiv:11092058, 2011. 

7. Van Eck, N.J.; Waltman, L. Software survey: VOSviewer, a computer program for bibliometric mapping. Scientometrics 2009, 84, 

523–538, doi:10.1007/s11192-009-0146-3 

8. Van Eck, N.J.; Waltman, L. VOSviewer manual. Leiden: Univeristeit Leiden 2013.   

9. Homrich, A. S.; Galvao, G.; Abadia, L. G.; Carvalho, M. M. The circular economy umbrella: Trends and gaps on integrating 

pathways. Journal of Cleaner Production 2018, 175, 525-543.  

10. Doleck, T.; Lajoie, S. Social networking and academic performance: A review. Education and Information Technologies 2018, 23(1), 

435–465. 

11. Hosseini, M.R.; Martek, I.; Zavadskas, E.K.; Aibinu, A.A.; Arashpour, M.; Chileshe, N. Critical evaluation of off-site construction 

research: A Scientometric analysis. Automation in Construction 2018, 87, 235-247. 

12. Grosseck, G.; Țîru, L. G.; Bran, R. A. Education for sustainable development: Evolution and perspectives: A bibliometric review 

of research, 1992–2018. Sustainability 2019, 11(21), 6136. 

13. Maniu, I.; Costea, R.; Maniu, G.; Neamtu, B. M. Inflammatory Biomarkers in Febrile Seizure: A Comprehensive Bibliometric, 

Review and Visualization Analysis. In Presented at the 1st International Electronic Conference on Brain Sciences 2020, (Vol. 10, p. 

25). 

14. Vallat, J. M.; De Mascarel, H. A.; Bordessoule, D.; Jauberteau, M. O.; Tabaraud, F.; Gelot, A.; Vallat, A. V. Non-Hodgkin malig-

nant lymphomas and peripheral neuropathies—13 cases. Brain 1995, 118(5), 1233-1245.  

15. Gücüyener, K.; Keskil, S.; Baykaner, M. K.; Bilir, E.; Oğuz, A.; Ceviker, N. Co-incidence of Guillain-Barré syndrome and spinal 

cord compression in non-Hodgkin lymphoma. Neuropediatrics 1994, 25(1), 36-38. 

16. Re, D.; Schwenk, A.; Hegener, P.; Bamborschke, S.; Diehl, V.; Tesch, H. Guillain-Barré syndrome in a patient with non-Hodgkin's 

lymphoma. Annals of oncology 2000, 11(2), 217-220. 

17. Patil, M.; Muppidi, V.; Meegada, S.; Dowell, K. T.; Bowers, J. D. Guillain-Barre Syndrome and Syndrome of Inappropriate An-

tidiuretic Hormone (SIADH) Secretion as Paraneoplastic Syndromes in Splenic Marginal B-cell Non-Hodgkins Lymphoma: A 

Rare Presentation. Cureus 2020, 12(8). 

18. Bishay, R. H.; Paton, J.; Abraham, V. Variant Guillain-Barre syndrome in a patient with non-Hodgkin’s lymphoma. Case reports 

in hematology 2015. 

19. Atamer, A. K.; Okutur, K.; Tüzün, E.; Hasbal, B.; Boyaciyan, A.; Krespi, Y.; Demir, G. Guillain-Barre Syndrome in a Patient with 

Primary Extranodal intestinal Non-Hodgkin’s lymphoma: Paraneoplastic, drug induced or Coincidental?. Nöro Psikiyatri Arşivi 

2014, 51(3), 288. 

20. Bahl, A.; Chakrabarty, B.; Gulati, S.; Raju, K. V.; Raja, A.; Bakhshi, S. Acute onset flaccid quadriparesis in pediatric non‐Hodgkin 

lymphoma: Vincristine induced or Guillain–Barré syndrome?. Pediatric blood & cancer 2010, 55(6), 1234-1235. 

21. Zuk, E.; Nowacki, P.; Fabian, A. Guillain-Barre syndrome in patient with Burkitt's lymphoma and type 2 diabetes mellitus. Folia 

neuropathologica 2001, 39(4), 281-284. 

22. Safadi, R.; Berkman, N.; Haviv, Y. S.; Ben-Yehuda, A.; Amir, G.; Naparstek, Y. Primary non-Hodgkin's lymphoma of the lung 

presenting as bronchiolitis obliterans organizing pneumonia. Leukemia & lymphoma 1997, 28(1-2), 209-213. 

23. Ahmed, T.; Cook, P.; Feldman, E.; Coombe, N.; Puccio, C.; Mittelman, A.; Helson, L. Phase I-II trial of high dose Ara-C, car-

boplatinum, etoposide and steroids in patients with refractory or relapsed lymphomas. Leukemia 1994, 8(4), 531-534. 

24. Bashir, R. M.; Bierman, P.; McComb, R. Inflammatory peripheral neuropathy following high dose chemotherapy and autolo-

gous bone marrow transplantation. Bone marrow transplantation 1992, 10(3), 305-306. 

25. Ma, Y. Y.; Zhang, L.; Zhang, D. L.; Liu, W. S. Guillain Barré syndrome and severe infection following chemotherapy for periph-

eral T cell lymphoma: A case report. Oncology letters 2014, 8(6), 2695-2698. 

26. Wanschitz, J.; Dichtl, W.; Budka, H.; Löscher, W. N.; Boesch, S. Acute motor and sensory axonal neuropathy in Burkitt‐like 

lymphoma. Muscle & Nerve: Official Journal of the American Association of Electrodiagnostic Medicine 2006, 34(4), 494-498 

27. Ertiaei, A.; Ghajarzadeh, M.; Javdan, A.; Taffakhori, A.; Siroos, B.; Esfandbod, M.; Saberi, H. Guillain-Barré Syndrome as First 

Presentation of Non-Hodgkin's Lymphoma, 2016. 

28. Seffo, F. Non-Hodgkin lymphoma and Guillain-Barré syndrome: a rare association. Clin Adv Hematol Oncol 2010, 8, 201-203. 

29. Song, J. H.; Park, G. W.; Sim, Y. J.; Jeon, J. Y.; Lee, S. J.; Hyun, J. K.; Park, S. D. Gullain-barre Syndrome Associated with Non-

Hodgkin's Lymphoma. Korean J Hemato 2008, 43(4), 263-7. 



Proceedings 2021, 68, x FOR PEER REVIEW 7 of 7 
 

 

30. Munir, J.; Aziz Qazi, U. GBS with Non-Hodgkin lymphoma, a rarity. Pakistan Journal of Neurological Sciences (PJNS) 2019, 14(3), 

41-44. 

31. Liang, J. J.; Singh, P. P.; Witzig, T. E. Recurrent acute inflammatory demyelinating polyradiculoneuropathy following R-CHOP 

treatment for non-Hodgkin lymphoma. In Baylor University Medical Center Proceedings 2013, (Vol. 26, No. 2, pp. 156-158). Taylor 

& Francis. 

32. Sinha, S.; Mallick, S. K.; Paul, R.; Bose, D.; Asifullah, M. Guillain Barre Syndrome Complicating Lymphoblastic Lymphoma. 

Asian Journal of Pharmaceutical and Health Sciences 2016, 6(3). 

33. Magné, N.; Foa, C.; Castadot, P.; Otto, J.; Birtwisle-Peyrottes, I.; Thyss, A. Guillain-Barré syndrome and non-Hodgkin's lym-

phoma. Report of one case and review of literature. Revue medicale de Bruxelles 2005, 26(2), 108-111. 

34. López, C. G.; Á lvarez, N. I. P.; Aguilar, S. Q.; Torres, A. V.; Orozco, L. N. Guillain-Barré syndrome as paraneoplastic manifes-

tation of Non-Hodgkin lymphoma: Case report. Revista Mexicana de Neurociencia 2008, 9(3), 239-241. 

35. Carmona, A.; Alonso, J. D.; de las Heras, M.; Navarrete, A. Guillain-Barre syndrome in a patient with diffuse large B-cell lym-

phoma, and rituximab maintenance therapy. An association beyound anecdotal evidence?. Clinical and Translational Oncology 

2006, 8(10), 764-766. 

36. Crisan, A.; Munzner, T.; Gardy, J.L.; Wren, J. Adjutant: An R-based tool to support topic discovery for systematic and literature 

reviews. Bioinformatics 2019, 35, 1070–1072 

37. Crisan, A.; Gardy, J.L.; Munzner, T. A systematic method for surveying data visualizations and a resulting genomic epidemiol-

ogy visualization typology: GEViT. Bioinformatics 2019, 35, 1668–1676, doi:10.1093/bioinformatics/bty832 

38. Maniu, I.; Maniu, G. A Systemic Review with Visualization using Adjutant: Application in Case of Febrile Seizure Research. 

International Conference on e-Health and Bioengineering (EHB) 2020, pp. 1-4. 

39. Lee, H.; Kang, P. Identifying core topics in technology and innovation management studies: A topic model approach. J. Technol. 

Transf. 2018, 43, 1291–1317. 


