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Abstract 

The potential role of Helicobacter species in the development of neuropsychiatric disorders has 

been a subject of interest, particularly in idiopathic parkinsonism (IP), where core motor 

symptoms can be objectively quantified. This systematic review, based on an EMBASE search, 

evaluated evidence addressing the association between Helicobacter infection and IP, the impact 

of bacterial eradication, and the outcomes of untreated infection, following Oxford Centre for 

Evidence-Based Medicine guidelines. Applying PRISMA criteria, 21 of 204 identified articles 

were included. Findings indicate that improvements following Helicobacter eradication are not 

solely due to enhanced levodopa absorption. A strong relationship exists between Helicobacter 

infection and IP, with H. pylori virulence factors—linked to autoimmune and immune tolerance 

mechanisms—affecting disease susceptibility, progression, and severity. The usual age-related 

pattern of virulence marker antibodies seen in healthy controls is absent in IP patients, 

supporting a causal role. Successful eradication in IP patients, including those naive to anti-

parkinsonian therapy, appears to modify disease course but does not prevent onset. Motor 

symptoms such as hypokinesia improve, and overall motor impairment decreases. Nonetheless, 

eradication may alter gut microbiota in ways that potentially contribute to subsequent rigidity. 

Persistent H. pylori, even at molecular levels, or failed eradication, worsens hypokinesia. Short 

follow-up durations limit the assessment of long-term consequences of untreated infection. 

Overall, evidence supports Helicobacter as a significant pathophysiological contributor to IP. 
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Introduction 

Helicobacter pylori is among the most prevalent human 

pathogens, infecting an estimated 4.4 billion individuals 

worldwide, with 45–80% remaining asymptomatic [1, 2]. 

Its primary colonization site is the gastric mucosa, where 

the bacterium is protected from acidic conditions by 

mucus and the production of ammonia via urease activity 

[3]. Warren and Marshall first isolated these spiral-shaped 

bacteria in patients with chronic gastritis (1983) and peptic 

ulcers (1984) [4, 5]. H. pylori is now recognized as the 

principal cause of chronic gastritis, peptic ulcer disease, 

non-cardia gastric cancer, and gastric mucosa-associated 

https://creativecommons.org/licenses/by-nc-sa/4.0/
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lymphoid tissue (MALT) lymphoma, with eradication 

significantly reducing the incidence of gastric carcinoma 

[6, 7]. Colonization has also been reported in extra-gastric 

sites, including the oral cavity and liver [8–10], and 

evidence continues to mount for systemic effects beyond 

the stomach [11–20]. Certain conditions, such as iron and 

vitamin B12 deficiencies, result directly from gastric 

infection and atrophy, while others, including idiopathic 

thrombocytopenic purpura, respond positively to 

eradication therapy [16]. Associations have also been 

suggested with Sjögren’s syndrome, atherosclerosis, 

migraine, and rosacea, though these remain largely 

correlative [17, 18, 21]. 

Interestingly, H. pylori infection—particularly CagA-

positive strains—appears inversely related to Barrett’s 

esophagus [22] and may help maintain immune 

homeostasis, potentially lowering the risk of chronic 

immune-mediated conditions like asthma, rheumatoid 

arthritis, and inflammatory bowel disease [23, 24]. 

Conversely, eradication may increase susceptibility to 

autoimmune or inflammatory bowel conditions, as 

suggested by registry data from Taiwan [24]. 

Evidence linking Helicobacter to neuropsychiatric 

disorders has emerged, particularly for idiopathic 

parkinsonism (IP). Prior observations noted a higher 

prevalence of peptic ulcers in IP patients as early as the 

1960s [25, 26], and it was later hypothesized that an 

infectious agent might underlie both conditions [27, 28]. 

Dopaminergic therapy can prevent duodenal ulcer 

recurrence [29], though the mechanism—possibly via 

Helicobacter modulation—remains uncertain. 

Epidemiological data support the association: H. pylori 

infection is ubiquitous, often lifelong, shows familial 

aggregation, and is linked to environmental exposure, 

rosacea, and migraine [17, 18, 30–33]. Transmission 

typically occurs within close household environments, 

from parent or sibling to infant, and infection persists. 

Notably, Charlett et al. demonstrated that both IP patients 

and their siblings were more likely than controls to test 

seropositive for H. pylori antibodies, and siblings 

exhibited measurable early IP signs [34]. The current 

review systematically examines evidence defining 

Helicobacter’s role in IP. 

Methods 

Search strategy 

This systematic review followed the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyses) guidelines [35] and applied a PICO framework: 

population (individuals with or without IP), intervention 

(anti-Helicobacter therapy), comparison (pre- vs. post-

eradication IP severity, or by Helicobacter status), and 

outcomes (clinical severity, manifestations, or 

prevalence). 

A comprehensive literature search was conducted in the 

Ovid EMBASE database, limited to studies published 

between 2000 and 2019 in peer-reviewed journals, in 

English or with available translations. Keywords 

combined terms for Helicobacter infection (Helicobacter, 

Helicobacter pylori) with IP-related terms (Parkinson’s 

disease, idiopathic parkinsonism). Eligible studies 

included randomized or open-label Helicobacter 

eradication trials, as well as cross-sectional observational 

designs (cohort or case–control). Case reports, reviews, 

and meta-analyses were excluded from the systematic 

review but were considered for contextual background. 

Assessment of IP outcomes 
Clinical outcomes in IP included global motor severity 

(e.g., UPDRS Part III [36], Webster scale [37]), disability 

measures (PDQ-39 [38]), functional staging (Hoehn and 

Yahr [39]), independence in activities of daily living 

(Schwab and England [40]), and changes in symptomatic 

treatment requirements. Preference was given to objective 

assessment of individual cardinal motor signs on 

continuous scales—for example, mean stride length at free 

walking speed as a measure of hypokinesia [41]. Immune 

manifestations and levodopa-related motor complications 

(UPDRS-IV) [36] were also included to account for 

potential effects of Helicobacter eradication on drug 

bioavailability. 

Microbial outcomes included current infection status 

(biopsy, urea breath test, stool antigen) and historical or 

serological evidence of exposure. When available, 

antibody titers or virulence marker profiles were extracted. 

Study selection 
Figure 1 illustrates the study selection process. Two 

reviewers (R.M.T. and A.D.A.) independently screened 

titles and abstracts for relevance, followed by full-text 

review of potentially eligible studies. Discrepancies were 

resolved through consensus, with a third reviewer (R.J.D.) 

adjudicating any remaining uncertainties. 
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Figure 1. Preferred reporting for systematic review and meta-analysis (PRISMA) flow chart 

Data extraction and key questions 
From each included study, the following data were 

systematically extracted (Tables 1–5): (i) bibliographic 

citation; (ii) study design—classified as randomized or 

open-label eradication trials, or cross-sectional 

observational studies with retrospective or prospective 

data; (iii) cohort size; (iv) methods for determining 

Helicobacter infection and confirmation of eradication; (v) 

clinical outcomes; and (vi) the country where the study 

was conducted. 

The review addressed key questions following the Oxford 

Centre for Evidence-Based Medicine (OCEBM) 

framework [42]: (i) Does Helicobacter eradication confer 

a therapeutic benefit? (ii) What are the likely outcomes if 

eradication therapy is not undertaken? (iii) How prevalent 

is Helicobacter infection among people with IP? 

Risk of bias 
Two reviewers (R.M.T. and A.D.A.) independently 

assessed methodological quality, followed by a consensus 

discussion and review with a senior investigator (R.J.D.). 

Randomized controlled trials were evaluated using the 

Cochrane risk-of-bias tool [43]. 

Results and Discussion 

Search results 
The initial database search yielded 204 records (Figure 1). 

After removing duplicates (n=2), irrelevant studies 

(n=18), conference abstracts (n=33), animal studies (n=4), 

reviews or meta-analyses (n=120), a case report (n=1), and 

non-English articles (n=5), 21 original studies met the 

inclusion criteria. Among these, one study was published 

as an interim report [45] with a subsequent final report 

[46]. Included studies were geographically distributed: 

Europe (11/20), East Asia (4/20), Southeast Asia (3/20), 

and the Middle East (2/20). 

Study characteristics 
Tables 1 and 2 summarize the trials evaluating 

Helicobacter eradication and its impact on IP severity or 

cardinal motor signs. 

Randomized Controlled Trials (RCTs): Two RCTs 

[44–46] used a 7-day triple therapy regimen consisting of 

two antimicrobials and a proton pump inhibitor, with 

infection confirmed by endoscopic biopsy. The first study 

[44, 45] tailored antimicrobials according to in vitro 

sensitivities and applied molecular methods to detect low-
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level infections, whereas the second study [46] employed 

a fixed drug regimen. Control arms differed: the first trial 

used placebo tablets matching the active regimen, while 

the second employed allopurinol (antioxidant) with a 

placebo balance to equalize tablet count between groups. 

In the first trial, participants on short half-life levodopa 

were excluded to prevent confounding from drug-induced 

motor fluctuations, while the second trial included patients 

exhibiting levodopa-related motor fluctuations. 

Recruitment in the first trial was halted when hypokinesia 

worsened among participants with failed eradication. 

Despite this, the one-year intention-to-treat effect size 

exceeded initial power calculations by 1.5-fold. The final 

report [45] extended follow-up to two years, incorporating 

participants who crossed over to open active eradication 

after placebo. In the second trial [46], sample size 

exceeded the first RCT but lacked a pre-specified effect 

size, with a follow-up of three months. Both trials 

compared outcomes between successful and failed 

eradication. 

Non-Randomized Trials: Table 2 details four non-

randomized studies. One used a fixed-order crossover 

from placebo to active therapy with two-week follow-up 

per phase [47]. Three were open-label trials with follow-

up periods of three months [48, 49] or one year [50]. 

Infection was assessed using isotope-labelled urea breath 

tests (UBT) [48–50] or serology. Motor fluctuations due 

to levodopa were an inclusion criterion in two trials [47, 

48], and all participants received levodopa in a third [50] 

and partially in a fourth [50]. 

Cross-Sectional Observational Studies: Table 3 

summarizes two eradication trials [48, 51] plus six 

additional observational studies [51–56] evaluating the 

association between Helicobacter status and IP severity or 

cardinal signs. Infection was determined by UBT [48, 49, 

54], stool antigen [52], or serology. Seven studies included 

participants on levodopa therapy [48, 49, 51–55], with 

motor fluctuations as an inclusion criterion in two [2, 55]. 

Other Outcome Studies: Table 4 lists studies examining 

Helicobacter’s influence on outcomes beyond global 

motor severity [57–60]. Table 5 presents studies assessing 

Helicobacter prevalence by IP status, or vice versa, 

including analyses of national registry data [51, 53, 55, 56, 

59–64]. Some studies evaluated the obliteration of birth 

cohort effects in IP [51, 61], while others compared the 

frequency of H. pylori or non-H. pylori Helicobacter 

(NHPH) infections in IP patients and controls [59, 63]. 

Limitations include potential household transmission 

confounding in studies using spousal controls [59] and 

lack of IP-status data in large control cohorts [63]. 

 

Table 1. Randomised controlled trials of effect of H. pylori eradication on severity of, and hypokinesia in, idiopathic 

parkinsonism 

Study 

Helicobacter 

Positivity 

Assessment 

Interventions 

Number of 

Participants 

(Levodopa 

Status) 

Primary 

Relevant 

Outcome 

Measure 

Duration of 

Blinded Phase 

(Eradication 

Confirmation) 

Findings 

Bjarnason 

et al.; 

Dobbs et 

al. [44, 45] 

Urea breath test 

(UBT), 

endoscopic 

biopsy 

(histopathology, 

culture, 

sensitivities, 

PCR) 

1-week triple therapy 

based on in vitro 

sensitivities/suspected 

intolerance or matched 

placebo 

(tablets/capsules 

without active drug) 

30: 14 active, 

16 placebo 

(no levodopa) 

Mean stride 

length at 

free 

walking 

speed 

De-blinded at 

54 weeks (UBT 

for all at 1 year, 

repeat biopsy 

for active 

group) 

Intention-to-treat: 

Effect size 1.02 

times between-

subject SD (study 

designed for 0.75 

SD with n=56). 

Protocol analysis 

(excluding two 

eradication failures 

in active group): 

Stride length 

improved by 7.3 

cm/year in active 

group vs. placebo. 

Effect consistent in 

patients on stable 

long-half-life anti-

parkinsonian drugs 

or treatment-naïve. 

Pierantozzi 

et al. [46] 

Serology 

(ELISA), stool 

antigen, 

endoscopic 

biopsy (rapid 

urease test, 

histopathology, 

culture) 

1-week fixed triple 

therapy or allopurinol 

100 mg twice daily for 

15 days (balanced with 

placebo to match pill 

count and duration) 

36: 19 active, 

17 allopurinol 

(all with 

levodopa-

induced 

motor 

fluctuations) 

Sum of 

serial 

UPDRS-III 

scores post-

levodopa 

dose (4 h, 

including 

two 

additional 

De-blinded at 3 

months (repeat 

biopsy for all at 

3 months) 

Triple therapy 

group (excluding 

two eradication 

failures) showed 

improved UPDRS-

III scores; 

allopurinol group 

showed no 

significant change 

or worsening. 
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doses over 

11 h) 

* Interim analysis when recruitment stopped because of marked deterioration with failed eradication. At this stage, 31 participants had been randomised, 

including one drop-out with no data after blinded treatment, and 20 had reached de-blinding. ** Final analysis includes all 30 with post-treatment assessment 

and follow-up to 3 years after blinded-active treatment or to 2 years after open-active (following blinded-placebo). † Isotope-labelled urea breath test. †† Proton 

pump inhibitor plus two antimicrobials. # Standard deviation. ¶ Sample size calculation. 

‡ Unified Parkinson’s Disease Rating Scale Part III-motor section. 

 

Table 2. Non-randomised trials of effect Helicobacter eradication on severity of, and hypokinesia in, idiopathic 

parkinsonism 

Study 

Helicobacter 

Positivity 

Assessment 

Interventions 

Number 

Helicobacter-

Positive 

(Levodopa 

Status) 

Primary 

Relevant 

Outcome 

Measures 

Duration of 

Follow-Up 

(Eradication 

Confirmation) 

Findings 

Pierantozzi 

et al. [47] 

Anti-urease-

IgG serology 

(ELISA) 

1-week placebo 

followed by 1-

week fixed 

triple therapy 

6 (all with 

levodopa-

associated 

wearing-off 

phenomenon) 

UPDRS-

III 

2 weeks after 

each 

intervention (no 

confirmation) 

UPDRS-III score lower after 

triple therapy compared to 

placebo at 2 hours post-

levodopa test-dose, but not at 

1 hour. 

Lee et al. 

[48] 

Urea breath 

test (UBT) 

1-week fixed 

triple therapy 

35 (all with 

levodopa-

induced motor 

fluctuations) 

UPDRS-

III 

3 months (UBT 

at 9 weeks) 

Numerical, but not statistically 

significant, reduction in 

UPDRS-III score after 

eradication (excluding one 

eradication failure). 

Hashim et 

al. [49] 

Urea breath 

test (UBT) 

1-week fixed 

triple therapy 

21 (on levodopa 

therapy for ≥1 

month) 

UPDRS-

III, PDQ-

39 

12 weeks (UBT 

at 12 weeks) 

Significant improvements in 

UPDRS-III (by 13 points) and 

PDQ-39 (by 19 points, 

including mobility) after 

eradication. 

Liu et al. 

[50] 

Urea breath 

test (UBT) 

2-week fixed 

triple therapy 

24 (half 

untreated, 

levodopa used 

but not an 

inclusion 

criterion) 

UPDRS-

III 

1 year (UBT at 

1 year) 

Improvement in UPDRS-III 

score, particularly in 

bradykinesia/hypokinesia 

subscores, in triple therapy 

group compared to untreated 

group (excluding two 

eradication failures). 

* After excluding six drop-outs. † Parkinson’s Disease Questionnaire (disability). 

 

Table 3. Cross-sectional observational studies of relationship of Helicobacter-status to motor severity and hypokinesia 

within idiopathic parkinsonism 

Study 

Helicobacter 

Positivity 

Assessment 

Number of IP Participants 

(Levodopa Status) 

Primary Relevant 

Outcome 

Measures 

Findings 

Weller et al. 

[51] 

Serum 

immunoblot 

antibody profile 

124 with immunoblot profile 

(81% on levodopa, evenly 

spaced to minimize 

fluctuations) 

Stride length, 

deterioration over 4 

years, Webster 

Rating Scale 

Clinically relevant associations 

between discriminant index for IP 

status (based on immunoblot) and 

shorter stride length, greater 

deterioration over 4 years, and worse 

Webster rating. 

Lee et al. 

[48] 

Urea breath test 

(UBT) 

30 Helicobacter-negative, 35 

positive (all on levodopa) 
UPDRS-III 

No difference in UPDRS-III scores 

between Helicobacter-positive and -

negative groups. 

Hashim et al. 

[49] 

Urea breath test 

(UBT) 

53 Helicobacter-negative, 21 

positive (all on levodopa for ≥1 

month) 

UPDRS-II, 

UPDRS-III, PDQ-

39 

Helicobacter-positive group had worse 

UPDRS-II, UPDRS-III, and PDQ-39 

scores compared to Helicobacter-

negative group. 

Narozanska 

et al. [52] 
Stool antigen 

48 Helicobacter-negative, 25 

positive (all with levodopa-

induced motor fluctuations) 

UPDRS-III 

No difference in UPDRS-III scores 

between Helicobacter-positive and -

negative groups. 

Bu et al. [53] 

Anti-urease-IgG 

serology 

(ELISA) 

131 with antibody status against 

six pathogens (including H. 

pylori), compared with 141 

without IP (unspecified number 

on levodopa) 

Schwab and 

England Stage 

Infection burden (based on 

seropositivity for six pathogens) 

associated with having IP and worse 

Schwab and England Stage. 
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Tan et al. 

[54] 

Urea breath test 

(UBT) 

69 Helicobacter-negative, 33 

positive (unspecified number on 

levodopa) 

UPDRS-III, Timed 

walking test, Purdue 

Pegboard test 

Helicobacter-positive group had worse 

UPDRS-III scores, longer timed 

walking test, and inserted fewer pegs in 

the Purdue Pegboard test compared to 

Helicobacter-negative group. 

Esmael et al. 

[55] 

Anti-urease-IgG 

serology 

(ELISA) 

27 Helicobacter-negative, 23 

positive (all with levodopa-

induced motor fluctuations) 

Total UPDRS (six 

parts), PDQ-39 

Helicobacter-positive group had worse 

total UPDRS and PDQ-39 scores 

compared to Helicobacter-negative 

group. 

Roshan et al. 

[56] 

Anti-urease-IgG 

serology 

(ELISA) 

66 Helicobacter-negative, 33 

positive (no information on 

levodopa receipt) 

UPDRS-II, 

UPDRS-III 

No difference in UPDRS-II and 

UPDRS-III scores between 

Helicobacter-positive and -negative 

groups. 

* idiopathic parkinsonism. † Hoehn & Yahr Stage also performed but no difference found in Stage according to Helicobacter-status. 

 

Table 4. Cross-sectional observational studies of relationship of Helicobacter-status to other outcomes in idiopathic 

parkinsonism 

Study 

Helicobacter 

Positivity 

Assessment 

Number of Participants 

(Levodopa Status) 

Primary 

Relevant 

Outcome 

Measure 

Findings 

Dobbs et al. 

[57] 

Serum 

immunoblot 

antibody profile 

124 with IP, 194 without 

IP (81% on levodopa, 

evenly spaced to minimize 

fluctuations) 

Body mass index 

Presence of anti-VacA antibodies 

tripled the odds of being underweight, 

regardless of IP status. 

Suwarnalata 

et al. [58] 

Serology (ELISA), 

anti-CagA, anti-H. 

pylori whole cell 

60 with IP, 30 seropositive 

(unspecified number on 

levodopa) 

Autoantibody 

screen 

13 autoantibodies against proteins 

essential for normal neurological 

functions distinguished Helicobacter-

positive from Helicobacter-negative 

participants. 

Fasano et al. 

[59] 

Urea breath test 

(UBT) 

33 with IP, 11 UBT-

positive, 18 hydrogen 

breath test positive for 

SIBO (all with levodopa-

induced motor 

fluctuations) 

Levodopa-

induced motor 

complications 

Unpredictable motor fluctuations were 

significantly more frequent with both 

SIBO and Helicobacter positivity, and 

tended to be more frequent with SIBO 

alone, compared to absence of both 

conditions. 

Rahne et al. 

[60] 

Urea breath test 

(UBT) 

40 with IP, 20 UBT-

positive (all taking 

levodopa) 

Levodopa-

induced motor 

complications 

Helicobacter-positive participants had 

worse UPDRS-IV scores compared to 

Helicobacter-negative participants. 

† anti-vacuolating toxin. †† anti-cytotoxin-associated gene product. # SIBO = small intestinal bacterial overgrowth. 

 

Table 5. Observational studies of comparative frequency of associated Helicobacter and idiopathic parkinsonism and its age 

relationship 

Study 

Helicobacter 

Positivity 

Assessment 

Country 

Number of 

Participants or 

Samples 

Participant/Sample Source Findings 

Dobbs et 

al. [61] 

Anti-urease-IgG 

serology 

(ELISA) 

UK 
105 with IP, 210 

controls 

Volunteers with and without IP 

screened for inclusion/exclusion 

criteria 

Controls exhibited a birth 

cohort effect for Helicobacter 

positivity, which was absent 

in IP. Higher Helicobacter 

positivity in IP up to age 72.5 

years compared to controls. 

Weller et 

al. [51] 

Immunoblot 

serology, Anti-

urease-IgG 

serology 

(ELISA) 

UK 
124 with IP, 196 

without 

Consecutive IP patients from 

clinic and healthy volunteers 

from the same locality, with 

similar inclusion/exclusion 

criteria (except IP diagnosis 

excluded in controls) 

Birth cohort effect for VacA 

antibody odds in controls, 

absent in IP. Highest IP 

probability with CagA-

positivity, VacA-negativity, 

and urease-B negativity. 

ELISA did not enhance 

discrimination. 
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Nielsen 

et al. 

[62] 

Helicobacter 

eradication 

course 

Denmark 
4484 with IP, 

22416 controls 

Danish National Patient Register 

for IP diagnosis (2001–2008), 

National Prescription Registry 

for eradication, Civil Registration 

System for 5 matched controls 

per IP patient 

Increased frequency of 

historical Helicobacter 

eradication in IP, even when 

limited to eradications ≥5 

years before IP diagnosis. 

Blaecher 

et al. 

[63] 

H. pylori: culture 

and PCR in 

culture-negative; 

H. suis: PCR 

UK 

60 DNA extracts 

from IP, 256 from 

endoscopy 

departments 

Serial archived DNA extracts 

from Helicobacter Reference 

Laboratory, selected for 

documentation and IP clinic 

status 

Relative risk of H. suis vs. H. 

pylori 10 times higher in IP 

compared to controls. 

Fasano et 

al. [59] 

Urea breath test 

(UBT) 
Italy 

33 with IP, 30 

spouses of IP 

probands 

Consecutive IP patients and their 

spouses from a hospital 

Similar frequency of 

Helicobacter positivity in IP 

patients and their spouses. 

Bu et al. 

[53] 

Anti-urease-IgG 

serology 

(ELISA) 

China 
131 with IP, 141 

controls 

Consecutive IP patients from 

hospital, controls randomly 

recruited from hospital clinics 

Higher frequency of 

Helicobacter positivity in IP 

compared to controls. 

Esmael 

et al. 

[55] 

Anti-urease-IgG 

serology 

(ELISA) 

Egypt 
50 with IP, 20 

controls 

IP patients from neurology 

outpatients, age- and gender-

matched controls without 

neurological disease 

Higher frequency of 

Helicobacter positivity in IP 

compared to controls. 

Huang et 

al. [64] 

Endoscopic 

biopsy, UBT for 

those not 

tolerating 

endoscopy 

Taiwan 

9186 

Helicobacter-

positive (9105 

after matching), 

9105 

Helicobacter-

negative 

2000 Longitudinal Health 

Insurance Database, propensity 

score matching (age, sex, 

income, urbanization, 

comorbidities, medication), 

follow-up 2000–2012 

Increased estimated IP 

incidence in Helicobacter-

positive individuals ≥60 years, 

regardless of eradication 

therapy. 

Roshan 

et al. 

[56] 

Anti-urease-IgG 

serology 

(ELISA) 

Iran 

99 with IP, 297 

controls (excluded 

if history of 

Helicobacter 

eradication) 

Consecutive IP patients from 

neurology clinic, controls from 

Amirkola Health and Ageing 

Project matched for age and 

gender 

Lower frequency of 

Helicobacter positivity in IP 

compared to controls. 

 

Study Findings 

Helicobacter eradication trials in idiopathic 

parkinsonism 

Randomized controlled trials on IP severity and 

motor features 

In the first RCT [45] (Table 1), analysis of 6-weekly 

observations over one year revealed that participants 

receiving blinded active Helicobacter eradication therapy 

experienced a mean increase in stride length of 7.3 cm 

compared with the placebo group. This improvement 

occurred regardless of whether participants were 

treatment-naïve or on long half-life anti-parkinsonian 

medications. By contrast, four participants with failed 

eradication showed a substantial decline in stride length 

(29 cm), even though in two cases H. pylori persistence 

was only detectable at the molecular level. Corresponding 

global visual analogue scores for stance and gait also 

reflected these changes. Notably, improvement in 

hypokinesia was observed despite a slight post-eradication 

increase in rigidity. This dissociation between hypokinesia 

and rigidity persisted in the open-label post-placebo phase. 

Hypokinesia gains plateaued after one year and remained 

stable through the three-year study endpoint, whereas 

rigidity plateaued in the second year and showed minor 

deterioration in year three. 

In the second RCT [46], three months post-treatment, 

participants receiving eradication therapy demonstrated 

improved daily total UPDRS motor scores across repeated 

assessments, except for two individuals in whom 

eradication failed. In contrast, the allopurinol comparator 

group exhibited either no improvement or worsening. 

Measurements of “on-time” (the duration of at least 20% 

improvement from baseline UPDRS motor scores) 

mirrored these findings. 

Non-Randomized trials on IP severity and motor 

features 

Among four open-label trials (Table 2), one study [49] 

reported substantial improvement in the total UPDRS 

motor score and the PDQ-39 mobility domain at 12 weeks 

after eradication. Another [50] observed improvement 

over baseline in total UPDRS motor scores and 

upper/lower limb bradykinesia subscores at one year post-

eradication, after excluding two participants with 

eradication failure. These gains exceeded changes seen in 

a comparator group of IP patients with untreated 

Helicobacter infection. 

In two trials that specifically included participants with 

motor fluctuations, one [47] found that the UPDRS motor 

score, measured two hours after levodopa administration, 
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improved at two weeks following active eradication 

compared with the preceding placebo phase. The other 

[48] showed a numerical, though not statistically 

significant, improvement in total UPDRS motor scores 

three months after eradication, after excluding a 

participant with eradication failure. 

Biological gradients of helicobacter serology and 

disease severity in IP 

The first observational study [51] (Table 3) highlighted 

pronounced biological gradients linking Helicobacter 

serology to clinically meaningful differences in IP 

severity. Using a discriminant index derived from Western 

blot IgG antibody patterns against electrophoretically 

separated H. pylori antigens, higher index values were 

correlated with shorter stride lengths and greater overall 

severity on the Webster scale. Moreover, participants with 

higher index scores experienced a more pronounced 

decline in stride length over a four-year follow-up period. 

Cross-Sectional associations of helicobacter status 

in IP 

With global and facet measures 

Among other studies in Table 3, Helicobacter-positive 

individuals consistently demonstrated worse total UPDRS 

motor scores [49, 54, 55], higher PDQ-39 scores [49, 55], 

and slower performance on timed walking and pegboard 

tests indicative of brady/hypokinesia [54]. Most of these 

studies assessed current infection status, with the 

exception of one [55]. In contrast, two studies [52, 56] 

reported no significant differences in total UPDRS scores 

between Helicobacter-positive and -negative participants 

(assessed via stool antigen or serology). One study [53] 

combined Helicobacter seropositivity with broader 

measures of infection burden. Functional staging using 

Hoehn and Yahr scores generally showed no sensitivity to 

Helicobacter status. 

With Other Outcomes 
Four cross-sectional studies (Table 4) explored additional 

outcomes: body mass index [57], serum autoantibodies 

[58], and motor complications of levodopa therapy [59, 

60]. For BMI, seropositivity for the H. pylori virulence 

factor VacA was associated with nearly threefold 

increased odds of being underweight, independently of IP 

status [57]. Elevated autoantibodies targeting proteins 

critical for neurological function were more common 

among H. pylori-positive IP patients compared to 

seronegative IP participants [58]. 

Effects of helicobacter eradication or status on 

levodopa 

Pharmacokinetics 

Eradication of H. pylori has been linked to increased area 

under the curve (AUC) for levodopa over both 4-hour and 

11-hour periods in a pilot study [47] and an RCT [46], 

assessed via serology and endoscopic biopsy. However, a 

cross-sectional study found no significant effect of current 

H. pylori status on either levodopa AUC or its long half-

life metabolite, 3-O-methyldopa, whether measured over 

4 hours or extrapolated beyond [52]. 

Pharmacodynamics 

Motor complications associated with levodopa—either 

decreased, increased, or unchanged—have been variably 

linked to Helicobacter infection, with most reports 

indicating reduced complications. Post-eradication, 

improvements included shorter onset time for levodopa, 

longer periods of being “on,” and reduction of end-of-dose 

wearing-off [46, 48, 49]. Cross-sectional studies indicated 

that UBT- or seropositivity was associated with delayed 

onset and shorter “on-time” [48, 55], particularly when co-

occurring with small intestinal bacterial overgrowth 

(SIBO) [59]. Contradictory findings include one study 

reporting less wearing-off with UBT positivity [60], and 

others observed no differences in dyskinesias or motor 

fluctuations between seropositive and seronegative groups 

[56]. 

Longitudinal Follow-Up of untreated helicobacter 

infection 

In one study [50], 12 UBT-positive IP participants who 

declined eradication were followed for one year. Rigidity 

improved numerically, while brady/hypokinesia and rest 

tremor worsened. By contrast, the placebo arm in a year-

long blinded RCT [45] showed no significant changes in 

objective measures of brady/hypokinesia, rigidity, or hand 

tremor during stance or walking. 

An inception cohort [64] demonstrated that Helicobacter 

infection, confirmed by biopsy or UBT, was associated 

with increased risk of subsequent IP diagnosis over four 

years, regardless of whether eradication therapy was 

administered. 

Inter-Relationship between helicobacter and IP 

Prevalence of IP with or following helicobacter 

infection 
Two studies [62, 64] explored the risk of IP in the context 

of Helicobacter exposure. Danish national registry data 

indicated that prior prescription of Helicobacter 

eradication therapy (≥5 years before) was associated with 

a 45% higher likelihood of IP diagnosis [62]. Similarly, 

Taiwan’s National Health Insurance Registry revealed a 

129% elevated risk of developing IP among individuals 

with confirmed H. pylori infection via endoscopic biopsy 

[64]. 
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Prevalence of helicobacter in IP 

Among three cross-sectional studies comparing 

Helicobacter seropositivity in individuals with and 

without IP (Table 5), two reported a significant positive 

association [50, 52], whereas one found a lower frequency 

of seropositivity in IP patients [53]. The reduced 

prevalence in the latter study may partly reflect the 

exclusion of participants with prior Helicobacter 

eradication therapy. Another study found no difference in 

urea breath test (UBT) positivity between IP patients and 

controls; however, the control group consisted of IP 

probands’ spouses, raising the possibility of shared 

environmental exposure [59]. Interestingly, infections 

with non-H. pylori Helicobacter species appear more 

frequent in IP: the relative prevalence of H. suis detected 

by PCR on gastric biopsies was tenfold higher in IP 

patients compared to routine gastroenterology patients 

undergoing endoscopy [63]. 

Influence of age on the Helicobacter-IP relationship 
One study [61] (Table 5) demonstrated that anti-urease 

IgG seropositivity was higher in IP patients compared with 

controls up to 72 years of age. This finding contrasts with 

the typical birth cohort effect—an increasing prevalence 

of seropositivity with age—observed in controls of 

comparable social backgrounds. Furthermore, a specific 

profile of H. pylori virulence marker antibodies [51] was 

associated with the highest predicted probability of 

developing IP. For individuals with this antibody profile, 

the odds of parkinsonism began to rise around age 70, 

reaching a fivefold increase by age 80. 

Risk of bias 
Table 6 summarizes risk of bias in the two double-blind 

RCTs evaluating Helicobacter eradication [44–46]. 

Overall, both trials were judged to have a low risk of bias. 

Nevertheless, one study [46] had unclear allocation 

concealment and did not clearly report whether analyses 

were restricted to participants with proven eradication. 

Additionally, repeated subjective assessments introduced 

potential detection bias, including the possibility of carry-

over effects. 

 

Table 6. Risk of bias assessment of randomised placebo-controlled trials 

Citation 

Selection Bias Performance Bias Detection Bias Attrition Bias 
Reporting 

Bias 

Random 

Sequence 

Generation 

Allocation 

Concealment 

Blinding of 

Participants & 

Personnel 

Blinding of 

Outcome 

Assessment 

Incomplete 

Outcome Data 

Selective 

Reporting 

[44,45] low low low low low low 

[46] low unclear * low moderate † low unclear # 

* Patients allocated to either 7 days of twice daily Helicobacter eradication triple-therapy or 15 days of a twice daily allopurinol pill. All participants 

“received the same number of tablets”, but 7 (rather than 8) days of placebo specified at end of triple therapy. † “An expert neurologist unaware of study 

design clinically evaluated patients.” This involved serial within-day and between-day subjective scoring. # Whether intention-to-treat or protocol analysis 

of proven eradication. 

Discussion 

Our central focus is whether Helicobacter infection plays 

a causative role in idiopathic parkinsonism (IP) and, if so, 

through which mechanisms. Understanding this requires 

examining the interplay between Helicobacter and IP, as 

well as the effects of eradication therapy compared with 

no treatment or failed eradication. Given the long 

prodromal phase and heterogeneity of IP, where different 

disease facets progress at varying rates, it is unlikely that 

a single pathogenic driver explains all outcomes [65]. 

Eradicating Helicobacter may interrupt one pathological 

pathway while allowing progression along others. 

Additional modifiers, such as host genetics or 

environmental factors like smoking, may influence disease 

trajectory. 

Three prior systematic reviews and meta-analyses have 

addressed Helicobacter in IP. A 2011 review of six studies 

through 2006 concluded that potential benefits of 

eradication must be weighed against screening and 

treatment costs, without integrating the observed 

improvement in hypokinesia with successful eradication 

[66]. A 2017 meta-analysis of eight studies through 2015 

reported a positive association between IP and 

Helicobacter [67]. The 2018 meta-analysis of ten studies 

through 2017 confirmed this association, noting higher 

global IP severity in infected individuals (seven studies) 

and improvements following eradication (five studies) 

[68]. In contrast, our review of 20 studies through 2019 

addresses additional evidence and three specific questions. 

Key questions addressed by this systematic review 

Effect of helicobacter eradication therapy in IP 

This review builds on the 2018 meta-analysis [68] by 

elevating the level of Oxford Centre for Evidence-Based 

Medicine (OCEBM) evidence to Level 1 for the question, 

“Does Helicobacter eradication help?” This upgrade 

incorporates Level 2 evidence from RCTs [44–46] and a 

high-impact observational study [51], as well as 

supportive Level 3 evidence from three of four non-

randomised trials [47, 49, 50]. In one non-randomised trial 

[48], improvements did not reach statistical significance. 
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The clinical benefit of eradication manifested as 

reductions in global motor severity and 

brady/hypokinesia. Short-term effects may reflect non-

specific benefits of infection clearance [46, 47], but longer 

follow-up data—including a three-year RCT [45] and a 

one-year open eradication study [50]—demonstrate 

sustained improvement. Cross-sectional studies also link 

Helicobacter infection to brady/hypokinesia [51, 54], 

while hypokinesia improves after eradication [45, 50] and 

worsens with failed eradication [44, 45]. The latter may 

reflect immune activation triggered by bacterial antigens 

released during unsuccessful therapy. 

Eradication appears to be disease-modifying: in IP patients 

(mean age 60), hypokinesia improved while rigidity 

increased [44, 45]. In contrast, untreated patients showed 

reciprocal trends, with worsening brady/hypokinesia and 

reduced rigidity [50]. A pilot study tested whether the 

same antimicrobial intervention for other indications 

would produce similar effects; IP patients negative for H. 

pylori showed no disease-modifying benefit [57]. 

Further evidence from surveillance of antimicrobial 

prescriptions in IP patients on stable anti-parkinsonian 

therapy confirmed that improvements in hypokinesia and 

bradykinesia were specific to Helicobacter infection 

(mean stride length 15 cm/year; free walking speed 0.2 

m/s/year) [69]. However, the effect on rigidity was non-

specific, increasing cumulatively after successive 

antimicrobial courses for unrelated indications (18% after 

a second course, further 17% after a third). This suggests 

that H. pylori may suppress rigidity-promoting 

inflammation, or that eradication may allow the 

emergence of rigidity-inducing intestinal microbiota. 

Indeed, in IP, H. pylori presence is inversely related to 

small intestinal bacterial overgrowth (SIBO) [70]. 

Supporting this, longitudinal data show a plateau in 

rigidity progression following the introduction of 

maintenance laxatives, further implicating gut dysbiosis in 

rigidity [71]. 

Consequences of not eradicating helicobacter in IP 
Level-1 OCEBM evidence from inception cohort studies 

[50, 64], supplemented by the placebo arm of an RCT [44, 

45], addresses the question, “What happens if 

Helicobacter is not eradicated?” At first glance, short-term 

follow-up (1–4 years) suggests little change. However, 

this period is insufficient to capture the evolution of IP, a 

disease that develops over decades with a median age at 

diagnosis of 60–69 years [72]. Given the carcinogenic 

potential of Helicobacter, leaving the infection untreated 

for more than a year—even after ruling out neoplasia 

endoscopically—is generally inadvisable [44, 45]. In fact, 

many participants had pangastritis or corpus-predominant 

gastritis, and a third showed atrophy or intestinal 

metaplasia. 

In one cohort [64], biopsy-confirmed infection and the 

decision to treat or not at a mean age of 51 years did not 

influence the increased risk of IP diagnosis four years 

later. Although eradication did not prevent disease, its 

potential disease-modifying effects remain uncertain 

[4.1.1]. In another cohort [50] (mean age 63 years), 

untreated patients had numerically lower rigidity scores 

after one year, though not statistically significant. 

Similarly, the placebo arm of a year-long blinded RCT 

showed no notable changes in brady/hypokinesia or 

rigidity [45]. Prospective recording of sensitive 

biomarkers, such as plasma interleukin-6, is required to 

better evaluate disease evolution [73]. 

Inter-Relationship between helicobacter and IP 
Level-1 evidence on “How common is Helicobacter in 

IP?” comes from registry-based studies with matched 

controls [62, 64], emphasizing that prior infection may be 

as relevant as current infection to IP pathogenesis. This is 

reinforced by systematic reviews [67, 68] and non-registry 

surveys [51, 53, 55, 61, 63], indicating that historical or 

current Helicobacter infection is more frequent in IP than 

expected, albeit with regional variation. 

Geographical differences are notable: the association 

appears stronger in Taiwan [64] than Denmark [62], likely 

due to increased virulence conferred by East Asian-type 

cag pathogenicity island genes, which trigger gastric 

inflammation, interleukin-8 secretion, and CagA 

translocation [74]. Even in Europe, specific antibody 

profiles against pathogenicity markers predict disease 

burden and progression [51]. Interestingly, the birth cohort 

effect seen in gastric cancer does not apply to IP: IP 

patients lack the expected age-related increase in anti-

urease and anti-VacA antibodies [51, 61]. 

Infection with non-H. pylori Helicobacter (NHPH), such 

as H. suis, is also relevant. Endoscopic biopsy positivity 

for H. suis in IP patients is associated with a 12-fold 

increase in all-cause mortality [75]. H. suis is 10 times 

more frequent relative to H. pylori in IP [63] and may 

occupy the gastric niche after H. pylori eradication, 

consistent with its differing antibiotic susceptibilities [76]. 

Human NHPH infection is typically sparse, often 

undetectable by UBT [63, 75]. One case report describes 

successful eradication of NHPH in an IP patient, resulting 

in improved mobility, weight gain, and resolution of 

gastritis over four years [57]. In contrast, repeated failed 

eradication attempts were associated with persistent 

disease and pangastritis. 

Evidence for a causal relationship 
Applying Koch’s postulates (1884) to Helicobacter in IP: 

1. Presence in disease: H. pylori is not found in every IP 

case, and other Helicobacter species are generally 

unexamined. 
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2. Isolation and culture: H. pylori has been isolated and 

cultured from IP patients in RCTs [44–46]. 

3. Reproduction of disease: IP occurs only in humans, 

but Helicobacter may exacerbate parkinsonism in 

genetically modified animal models. 

4. Recovery from experimentally infected host: 

Marshall’s self-infection experiments confirm gastritis 

induction, but the decades-long latency of IP complicates 

direct replication. 

Bradford Hill’s concept of a dose–response relationship is 

illustrated by the discriminant index of anti-H. pylori 

antibodies, which correlates with IP severity and 

progression [51]. Understanding the underlying 

mechanisms remains a key challenge. 

Limitations and avoiding a priori assumptions 
Several limitations are intrinsic to this systematic review. 

First, study timeframes are short relative to IP’s decades-

long prodrome [65, 73]. A narrow definition of IP was 

avoided, as clinical diagnosis remains critical even without 

early biomarkers [77, 78]. 

Second, objective assessments of IP facets were used in 

only a few studies [44, 45, 51, 54]. Measures such as mean 

stride length are highly sensitive for detecting treatment 

effects [40, 79] and reduce bias from global scoring or 

observer carry-over. Composite scores may mask effects 

on specific IP features. 

Third, inclusion of patients with levodopa-induced motor 

fluctuations may confound results. Studying anti-

parkinsonian treatment-naïve individuals is ideal, while 

those on stable long-half-time medications are a secondary 

option. 

Finally, failed Helicobacter eradication and low bacterial 

load—particularly relevant for NHPH—may lead to false-

negative conclusions. Accurate determination of 

Helicobacter status requires endoscopic biopsy with 

histology, culture, and molecular methods, which is 

optimal for mechanistic research in IP [65]. 

Avoiding A Priori Assumptions 

Assuming that improvements in IP following Helicobacter 

eradication are solely due to enhanced levodopa 

bioavailability diverts attention from the central 

hypothesis that Helicobacter itself drives disease 

pathogenesis. The first RCT [44, 45] addressed this by 

excluding participants on levodopa, though most 

subsequent studies included patients receiving the drug. 

Whether Helicobacter truly alters levodopa 

pharmacokinetics remains unclear. Levodopa absorption 

is inherently complex, with multiple plasma peaks [52] 

and delayed gastric emptying affecting its own uptake 

[80]. Faster gastric emptying post-eradication has been 

documented in both dyspepsia [81] and IP [57]. Some 

studies report that eradication increases the area under the 

levodopa concentration/time curve [46, 47], but these 

findings lack robust comparisons with uninfected 

individuals [52]. 

Improved performance after eradication may arise 

independently of altered levodopa kinetics. Elevation of 

baseline motor function following eradication [4.1.1] 

would naturally shorten apparent levodopa onset, prolong 

“on-time,” and reduce wearing-off. Notably, an increased 

area under the curve does not necessarily reduce motor 

fluctuations; in fact, higher effective levodopa levels may 

exacerbate them over time [82]. Dyskinesia and on/off 

fluctuations are likely influenced by time spent outside 

therapeutic windows and by pulsatile dopaminergic 

stimulation [83]. Inflammation may further lower 

thresholds for motor complications, as exemplified by a 

case report where severe dyskinesia coincided with NHPH 

recurrence [57]. Coexisting Helicobacter and SIBO also 

amplify fluctuations [59]. Accumulation of the long half-

life metabolite 3-O-methyldopa may contribute to 

wearing-off [84]. 

Processes, Mechanisms, and Explanations 

Genetic associations between IP and HLA-DR loci 

suggest a role for classical autoimmunity [65], though 

cross-reactivity via innate recognition of Helicobacter or 

the broader microbiome may also be relevant. In IP, 

hypokinesia improvement after H. pylori eradication 

appears independent of bacterial load [45]; even low-

density infections are detrimental. All eradication failures 

were ANA-positive, with ANA positivity reducing the 

benefits of successful eradication. Autoantibodies 

potentially harmful to neurons correlate with H. pylori 

seropositivity [58]. 

A distinct antibody profile—anti-CagA positivity 

combined with anti-VacA and urease B negativity—

predicts global IP severity, hypokinesia, and its 

progression over four years [51]. CagA is linked to 

autoimmunity, as demonstrated in thrombocytopenic 

purpura [85], where anti-CagA antibodies decline after 

eradication and platelet counts improve. VacA, 

conversely, modulates immune tolerance, skewing T-cell 

responses toward regulatory functions [86]. The absence 

of VacA may predispose to autoimmunity, and reliance on 

anti-urease B antibodies alone could misclassify prior 

infection [87]. 

Clinical and research implications 

The association between Helicobacter and IP is well-

established. In later adulthood, H. pylori eradication is 

disease-modifying but not preventive. Early-life 

eradication may reduce IP risk. Clinically, eradication 

regresses hypokinesia and improves overall motor 

function but may also facilitate the emergence of rigidity, 
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highlighting the need for interventions targeting intestinal 

transit [69, 71]. 

Screening for H. pylori and considering eradication should 

become a routine aspect of IP management. From a 

research perspective, this provides a foundation for 

unraveling IP pathogenesis. Helicobacter virulence 

markers offer mechanistic insights, and the impact of 

eradication on gastrointestinal microbiota—including 

interactions with NHPH species—warrants further study. 

IP is an ideal starting point for investigating Helicobacter’s 

role in neuropsychiatric disease because its cardinal signs 

are objectively measurable, allowing for the definition of 

pre-symptomatic stages [34, 41]. 
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