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                    Abstract
The study aimed to identify the predictors of response to selective serotonin reuptake inhibitors (SSRIs) for 12 weeks in patients with persistent postural–perceptual dizziness (PPPD). Short-term treatment responses were studied in 197 outpatients [127 (64.5%) women, mean age ± SD = 51.7 ± 15.9] diagnosed with PPPD. Clinical and self-rated assessments were analyzed at the baseline and at the end of pharmacotherapy for 12 weeks. Multivariable logistic regression analysis was used to determine the following variables as the potential predictors of treatment response as measured by scoring in clinical global impression-improvement scale (CGI-I) scores: age, sex, comorbidity, baseline CGI-S score, Beck Depression Inventory–II score, State-Trait Anxiety Inventory score, Dizziness Handicap Inventory score at the baseline, and prescribed doses of antidepressants or benzodiazepines. The overall response rate to pharmacotherapy was 65.0% (128/197). Female sex and greater disease severity at the baseline (higher CGI-S score) were associated with a better response to the pharmacotherapy. Subgroup analyses by sex identified younger age and lower anxiety as the indicators for better outcomes in men, and absence of comorbidities in women. During the initial assessment, the severity of PPPD was associated with depressive symptoms and subjective functional handicap due to dizziness. The response to pharmacotherapy is favorable in PPPD. Sex, age and initial disease severity are the predictors of the response to SSRIs in patients with PPPD.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Treatment of Persistent Postural-Perceptual Dizziness (PPPD)
                                        
                                    

                                    
                                        Article
                                        
                                         21 August 2023
                                    

                                

                                Aaron Trinidade, Verónica Cabreira, … Jon Stone

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Persistent Postural-Perceptual Dizziness (PPPD) and quality of life: a cross-sectional study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         31 May 2023
                                    

                                

                                Malin Herwander Steensnaes, Mari Kalland Knapstad, … Jan Erik Berge

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Efficacy of Propranolol, Bisoprolol, and Pyridostigmine for Postural Tachycardia Syndrome: a Randomized Clinical Trial
                                        
                                    

                                    
                                        Article
                                        
                                         02 March 2018
                                    

                                

                                Jangsup Moon, Do-Yong Kim, … Kon Chu

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Murdin L, Schilder AG (2015) Epidemiology of balance symptoms and disorders in the community: a systematic review. Otol Neurotol 36(3):387–392. https://doi.org/10.1097/mao.0000000000000691
Article 
    PubMed 
    
                    Google Scholar 
                

	Strupp M, Brandt T (2009) Current treatment of vestibular, ocular motor disorders and nystagmus. Ther Adv Neurol Disord 2(4):223–239
Article 
    
                    Google Scholar 
                

	Staab JP, Eckhardt-Henn A, Horii A, Jacob R, Strupp M, Brandt T, Bronstein A (2017) Diagnostic criteria for persistent postural-perceptual dizziness (PPPD): consensus document of the committee for the classification of vestibular disorders of the Bárány Society. J Vestib Res 27(4):191–208
Article 
    
                    Google Scholar 
                

	Xue H, Chong Y, Jiang ZD, Liu ZL, Ding L, Yang SL, Wang L, Xiang WP (2018) Etiological analysis on patients with vertigo or dizziness. Zhonghua yi xue za zhi 98(16):1227–1230. https://doi.org/10.3760/cma.j.issn.0376-2491.2018.16.008
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Adamec I, Juren Meaški S, Krbot Skorić M, Jažić K, Crnošija L, Milivojević I, Habek M (2020) Persistent postural-perceptual dizziness: clinical and neurophysiological study. J Clin Neurosci 72:26–30. https://doi.org/10.1016/j.jocn.2020.01.043
Article 
    PubMed 
    
                    Google Scholar 
                

	Kim HJ, Lee JO, Choi JY, Kim JS (2020) Etiologic distribution of dizziness and vertigo in a referral-based dizziness clinic in South Korea. J Neurol 267(8):2252–2259. https://doi.org/10.1007/s00415-020-09831-2
Article 
    PubMed 
    
                    Google Scholar 
                

	Staibano P, Lelli D, Tse D (2019) A retrospective analysis of two tertiary care dizziness clinics: a multidisciplinary chronic dizziness clinic and an acute dizziness clinic. J Otolaryngol. https://doi.org/10.1186/s40463-019-0336-9
Article 
    
                    Google Scholar 
                

	Yan Z, Cui L, Yu T, Liang H, Wang Y, Chen C (2017) Analysis of the characteristics of persistent postural-perceptual dizziness: a clinical-based study in China. Int J Audiol 56(1):33–37. https://doi.org/10.1080/14992027.2016.1211763
Article 
    PubMed 
    
                    Google Scholar 
                

	Popkirov S, Staab JP, Stone J (2018) Persistent postural-perceptual dizziness (PPPD): a common, characteristic and treatable cause of chronic dizziness. Pract Neurol 18(1):5–13
Article 
    
                    Google Scholar 
                

	Popkirov S, Stone J, Holle-Lee D (2018) Treatment of persistent postural-perceptual dizziness (PPPD) and related disorders. Curr Treat Options Neurol 20(12):50. https://doi.org/10.1007/s11940-018-0535-0
Article 
    PubMed 
    
                    Google Scholar 
                

	Bittar RSM, von Söhsten Lins EMD (2015) Clinical characteristics of patients with persistent postural-perceptual dizziness. Braz J Otorhinolaryngol 81(3):276–282
Article 
    
                    Google Scholar 
                

	Staab JP, Ruckenstein MJ (2003) Which comes first? Psychogenic dizziness versus otogenic anxiety. Laryngoscope 113(10):1714–1718. https://doi.org/10.1097/00005537-200310000-00010
Article 
    PubMed 
    
                    Google Scholar 
                

	Kim SK, Kim YB, Park I-S, Hong SJ, Kim H, Hong SM (2016) Clinical analysis of dizzy patients with high levels of depression and anxiety. J Audiol Otol 20(3):174
Article 
    
                    Google Scholar 
                

	Grunfeld E, Gresty M, Bronstein A, Jahanshahi M (2003) Screening for depression among neuro-otology patients with and without identifiable vestibular lesions: identificación de la depresión en pacientes neuro-otológicos con y sin lesiones vestibulares identificables. Int J Audiol 42(3):161–165
Article 
    CAS 
    
                    Google Scholar 
                

	Ketola S, Havia M, Appelberg B, Kentala E (2007) Depressive symptoms underestimated in vertiginous patients. Otolaryngol Head Neck Surg 137(2):312–315
Article 
    
                    Google Scholar 
                

	Staab JP, Rohe DE, Eggers SD, Shepard NT (2014) Anxious, introverted personality traits in patients with chronic subjective dizziness. J Psychosom Res 76(1):80–83
Article 
    
                    Google Scholar 
                

	Chiarella G, Petrolo C, Riccelli R, Giofrè L, Olivadese G, Gioacchini FM, Scarpa A, Cassandro E, Passamonti L (2016) Chronic subjective dizziness: analysis of underlying personality factors. J Vestib Res 26(4):403–408. https://doi.org/10.3233/ves-160590
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Staab JP (2012) Chronic subjective dizziness. Continuum (Minneapolis, Minn). Neuro-otology. https://doi.org/10.1212/01.con.0000421622.56525.58
Article 
    
                    Google Scholar 
                

	Staab JP, Ruckenstein MJ, Amsterdam JD (2004) A prospective trial of sertraline for chronic subjective dizziness. Laryngoscope 114(9):1637–1641. https://doi.org/10.1097/00005537-200409000-00025
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Staab JP, Ruckenstein MJ (2005) Chronic dizziness and anxiety: effect of course of illness on treatment outcome. Arch Otolaryngol-Head Neck Surg 131(8):675–679
Article 
    
                    Google Scholar 
                

	Staab JP (2011) Clinical clues to a dizzying headache. J Vestib Res 21(6):331–340. https://doi.org/10.3233/ves-2011-0426
Article 
    PubMed 
    
                    Google Scholar 
                

	Horii A, Imai T, Kitahara T, Uno A, Morita Y, Takahashi K, Inohara H (2016) Psychiatric comorbidities and use of milnacipran in patients with chronic dizziness. J Vestib Res 26(3):335–340
Article 
    
                    Google Scholar 
                

	Staab JP, Ruckenstein MJ, Solomon D, Shepard NT (2002) Serotonin reuptake inhibitors for dizziness with psychiatric symptoms. Arch Otolaryngol Head Neck Surg 128(5):554–560. https://doi.org/10.1001/archotol.128.5.554
Article 
    PubMed 
    
                    Google Scholar 
                

	Horii A, Mitani K, Kitahara T, Uno A, Takeda N, Kubo T (2004) Paroxetine, a selective serotonin reuptake inhibitor, reduces depressive symptoms and subjective handicaps in patients with dizziness. Otol Neurotol 25(4):536–543
Article 
    
                    Google Scholar 
                

	Horii A, Uno A, Kitahara T, Mitani K, Masumura C, Kizawa K, Kubo T (2007) Effects of fluvoxamine on anxiety, depression, and subjective handicaps of chronic dizziness patients with or without neuro-otologic diseases. J Vestib Res 17(1):1–8
PubMed 
    
                    Google Scholar 
                

	Kim T-H, Cha HE, Lee J-G, Im GJ, Song J-J, Kim SH, Moon IJ, Kim YH, Byun JY, Chae S-W (2019) The study of standardization for a Korean Dizziness Handicap Inventory for patient caregivers. Korean J Otorhinolaryngol-Head Neck Surg 62(8):442–447. https://doi.org/10.3342/kjorl-hns.2019.00416
Article 
    
                    Google Scholar 
                

	Park K, Jaekal E, Yoon S, Lee S-H, Choi K-H (2020) Diagnostic utility and psychometric properties of the beck depression inventory-II among Korean adults. Front Psychol 10:2934–2934. https://doi.org/10.3389/fpsyg.2019.02934
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Spielberg C, Gorsuch R, Lushene R, Vagg P, Jacobs G (1983) Manual for the State-Trait Anxiety Inyentory (Form Y). Palo Alto. CA: Consulting Psychologist Press,

	Hayasaka Y, Purgato M, Magni LR, Ogawa Y, Takeshima N, Cipriani A, Barbui C, Leucht S, Furukawa TA (2015) Dose equivalents of antidepressants: evidence-based recommendations from randomized controlled trials. J Affect Disord 180:179–184. https://doi.org/10.1016/j.jad.2015.03.021
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ashton CH (2002) Benzodiazepines: how they work and how to withdraw. The Ashton Manual, Aug

	Forkmann T, Scherer A, Boecker M, Pawelzik M, Jostes R, Gauggel S (2011) The clinical global impression scale and the influence of patient or staff perspective on outcome. BMC Psychiatry 11:83. https://doi.org/10.1186/1471-244x-11-83
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Sramek JJ, Murphy MF, Cutler NR (2016) Sex differences in the psychopharmacological treatment of depression. Dialogues Clin Neurosci 18(4):447
Article 
    
                    Google Scholar 
                

	Kornstein SG, Schatzberg AF, Thase ME, Yonkers KA, McCullough JP, Keitner GI, Gelenberg AJ, Davis SM, Harrison WM, Keller MB (2000) Gender differences in treatment response to sertraline versus imipramine in chronic depression. Am J Psychiatry 157(9):1445–1452
Article 
    CAS 
    
                    Google Scholar 
                

	Khan A, Brodhead AE, Schwartz KA, Kolts RL, Brown WA (2005) Sex differences in antidepressant response in recent antidepressant clinical trials. J Clin Psychopharmacol 25(4):318–324
Article 
    
                    Google Scholar 
                

	Berlanga C, Flores-Ramos M (2006) Different gender response to serotonergic and noradrenergic antidepressants. A comparative study of the efficacy of citalopram and reboxetine. J Affect Disord 95(1–3):119–123
Article 
    CAS 
    
                    Google Scholar 
                

	Wohlfarth T, Storosum JG, Elferink AJ, van Zwieten BJ, Fouwels A, van den Brink W (2004) Response to tricyclic antidepressants: independent of gender? Am J Psychiatry 161(2):370–372
Article 
    
                    Google Scholar 
                

	Kornstein SG, Clayton AH, Soares CN, Padmanabhan SK, Guico-Pabia CJ (2010) Analysis by age and sex of efficacy data from placebo-controlled trials of desvenlafaxine in outpatients with major depressive disorder. J Clin Psychopharmacol 30(3):294–299
Article 
    CAS 
    
                    Google Scholar 
                

	Meibohm B, Beierle I, Derendorf H (2002) How important are gender differences in pharmacokinetics? Clin Pharmacokinet 41(5):329–342
Article 
    CAS 
    
                    Google Scholar 
                

	Yonkers KA, Kando JC, Cole JO, Blumenthal S (1992) Gender differences in pharmacokinetics and pharmacodynamics of psychotropic medication. Am J Psychiatry 149(5):587–595. https://doi.org/10.1176/ajp.149.5.587
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	McLean CP, Asnaani A, Litz BT, Hofmann SG (2011) Gender differences in anxiety disorders: prevalence, course of illness, comorbidity and burden of illness. J Psychiatr Res 45(8):1027–1035. https://doi.org/10.1016/j.jpsychires.2011.03.006
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Broner SW, Bobker S, Klebanoff L (2017) Migraine in women. Semin Neurol 37(6):601–610. https://doi.org/10.1055/s-0037-1607393
Article 
    PubMed 
    
                    Google Scholar 
                

	Fedorowski A (2019) Postural orthostatic tachycardia syndrome: clinical presentation, aetiology and management. J Intern Med 285(4):352–366. https://doi.org/10.1111/joim.12852
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Christiansen DM (2015) Examining sex and gender differences in anxiety disorders. A fresh look at anxiety disorders. 17–49

	Lay CL, Broner SW (2009) Migraine in women. Neurol Clin 27(2):503–511. https://doi.org/10.1016/j.ncl.2009.01.002
Article 
    PubMed 
    
                    Google Scholar 
                

	Hart EC, Charkoudian N, Miller VM (2011) Sex, hormones and neuroeffector mechanisms. Acta Physiol 203(1):155–165. https://doi.org/10.1111/j.1748-1716.2010.02192.x
Article 
    CAS 
    
                    Google Scholar 
                

	Fournier JC, DeRubeis RJ, Hollon SD, Dimidjian S, Amsterdam JD, Shelton RC, Fawcett J (2010) Antidepressant drug effects and depression severity: a patient-level meta-analysis. JAMA 303(1):47–53
Article 
    CAS 
    
                    Google Scholar 
                

	Mallery L, MacLeod T, Allen M, McLean-Veysey P, Rodney-Cail N, Bezanson E, Steeves B, LeBlanc C, Moorhouse P (2019) Systematic review and meta-analysis of second-generation antidepressants for the treatment of older adults with depression: questionable benefit and considerations for frailty. BMC Geriatr 19(1):1–11
Article 
    
                    Google Scholar 
                

	Tedeschini E, Levkovitz Y, Iovieno N, Ameral VE, Nelson JC, Papakostas GI (2011) Efficacy of antidepressants for late-life depression: a meta-analysis and meta-regression of placebo-controlled randomized trials. J Clin Psychiatry 72(12):1660–1668. https://doi.org/10.4088/JCP.10r06531
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Riley RD, Ensor J, Snell KI, Harrell FE, Martin GP, Reitsma JB, Moons KG, Collins G, van Smeden M (2020) Calculating the sample size required for developing a clinical prediction model. BMJ 368

	Söhsten E, Bittar RS, Staab JP (2016) Posturographic profile of patients with persistent postural-perceptual dizziness on the sensory organization test. J Vestib Res 26(3):319–326. https://doi.org/10.3233/ves-160583
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgement
This work was supported by a National Research Foundation of Korea (NRF) grant funded by the Korean government (NRF-2020R1A2C1102105).


Author information
Authors and Affiliations
	Department of Neuropsychiatry, Seoul National University Hospital, Seoul, Republic of Korea
Sooyeon Min

	Department of Neurology, Seoul National University of College of Medicine, Seoul National University Bundang Hospital, Seoul, Republic of Korea
Ji-Soo Kim

	Dizziness Center, Seoul National University Bundang Hospital, Gyeonggi, Republic of Korea
Ji-Soo Kim & Hye Youn Park

	Department of Psychiatry, Seoul National University Bundang Hospital, Gyeonggi, Republic of Korea
Hye Youn Park


Authors	Sooyeon MinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ji-Soo KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hye Youn ParkView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
All authors contributed to the conception and design of the study. Dr. HY Park and Dr. J-S Kim contributed to data requisition. Dr. S Min and Dr. HY Park contributed to data analysis and evaluation. The first draft of the manuscript was written by Dr. S Min. Dr. J-S Kim and Dr. HY Park read and revised the manuscript and approved the final version.
Corresponding author
Correspondence to
                Hye Youn Park.


Ethics declarations

              
              
                Conflict of interest

                The authors declare that they have no conflict of interest.

              
              
                Ethical approval

                All procedures were approved by the Institutional Review Board of Seoul National University Bundang Hospital (B-2007-625-101), and have therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments.

              
            

Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Min, S., Kim, JS. & Park, H.Y. Predictors of treatment response to pharmacotherapy in patients with persistent postural–perceptual dizziness.
                    J Neurol 268, 2523–2532 (2021). https://doi.org/10.1007/s00415-021-10427-7
Download citation
	Received: 21 December 2020

	Revised: 22 January 2021

	Accepted: 25 January 2021

	Published: 05 February 2021

	Issue Date: July 2021

	DOI: https://doi.org/10.1007/s00415-021-10427-7


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Dizziness
	Persistent postural–perceptual dizziness
	Selective serotonin reuptake inhibitors
	Anxiety depression
	Treatment response








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.205.135.189
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    