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Abstract
Purpose The current health crisis has drastically impacted patient management in many fields, including neuro-urology, 
leading to a mandatory reorganization. The aim of this work was to establish guidelines regarding the prioritization and 
optimal timing of each step of neurogenic lower urinary tract dysfunction management.
Methods A steering committee included urologists and physical medicine and rehabilitation practitioners. Based on a lit-
erature review and their own expertise, they established a comprehensive risk-situation list and built a risk scale, allowing 
multiple other experts to score each clinical situation. New recommendations were generated using a Delphi process approach.
Results Forty-nine experts participated in the rating group. Among the 206 initial items, 163 were selected and divided into 
four domains, diagnosis and assessment, treatment, follow-up, and complications, and two sub-domains, general (applicable 
for all neurological conditions) and condition-specific [varying according to the neurological condition (spinal cord injury, 
multiple sclerosis, brain injury, Parkinsonism, dysraphism, lower motor neuron lesions)]. The resulted guidelines are expert 
opinions established by a panel of French-speaking specialists, which could limit the scalability of this work.
Conclusions The present multidisciplinary collaborative work generates recommendations which complement existing 
guidelines and help clinicians to reorganize their patients’ list in the long term with a personalized medicine approach, in 
the context of health crisis or not.
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Abbreviations
EAU  European Association of Urology
AFU  French Association of Urology
SOFMER  French Society of Physical and Rehabilita-

tion Medicine
SIFUD-PP  French-speaking Interdisciplinary Society of 

Urodynamics and Pelvi-Perineology
GENULF  French-speaking Neuro-Urology Working 

Group
AFIGAP  International French-speaking Association of 

Paraplegia
ICS  International Continence Society
MS  Multiple sclerosis
NLUTD  Neurogenic lower urinary tract dysfunction
PMR  Physical medicine and rehabilitation
SCI  Spinal cord injured

Introduction

Management of patients with neurogenic lower urinary tract 
dysfunction (NLUTD) is well established; aiming to prevent 
complications and to improve patients’ quality of life [1]. 
Before the COVID-19 pandemic, the guidelines of scientific 
societies focused on the initial assessment, the therapeutic 
management, and the long-term follow-up, mainly in spinal 
cord injured (SCI), multiple sclerosis (MS), and patients 
with dysraphism [2–4]. However, no specific timeline for 
each step of the management and no prioritization of risk sit-
uations have been included in the current existing guidelines.

The current health crisis has drastically impacted patient 
management in many fields, including neuro-urology, lead-
ing to a mandatory reorganization. To improve practices and 
to help setting priorities, scientific societies established rec-
ommendations in an emergency context to postpone a large 
majority of patients’ assessment and non-urgent treatments 
[5–7]. Since the virus continues to spread, recommendations 
helping to reorganize the diagnosis, treatment, and follow-up 
of neuro-urological patients are required to prevent urologi-
cal complications and to preserve patients' quality of life. 
The present work aimed to establish guidelines regarding 
the prioritization and optimal timing of each step of NLUTD 
management.

Methods

A steering committee with recognized expertise in neuro-
urology was created, including urologists and physical 
medicine and rehabilitation (PMR) practitioners (Supple-
mentary material 1). The ten members were involved in 
French-speaking scientific societies: AFU (French Asso-
ciation of Urology), SOFMER (French Society of Physical 

and Rehabilitation Medicine), SIFUD-PP (French-speaking 
Interdisciplinary Society of Urodynamics and Pelvi-Perin-
eology), and GENULF (French-speaking Neuro-Urology 
Working Group). The role of the steering committee was to 
devise the comprehensive risk-situation list, build the risk 
scale for participants, score each clinical situation, and gen-
erate recommendations using a Delphi process.

Generation of a comprehensive risk‑situations list

All risk factors for complications inherent to NLUTD, rang-
ing from purely functional to life-threatening complications, 
were listed based on a systematic literature review conducted 
by the steering committee. The research was conducted in 
May 2020 using the Medline and Embase databases, with-
out date limitation. All articles written in French or English 
were eligible. Only studies that considered the following 
outcomes were included: upper urinary-tract complications, 
hydronephrosis, chronic kidney disease, urinary-tract infec-
tions, urolithiasis, device erosion, device infection, death, 
anxiety/depression, social impairment, quality of life impair-
ment. The complete research algorithm is described in Sup-
plementary material 2. Additional searches were included 
after the selection of the key articles.

Out of the 2036 articles selected (1937 articles from the 
literature review and 99 additional ones), 192 had a level of 
evidence ≥ 2b according to the Oxford classification [8]. The 
steering committee drafted a list of 206 proposals depict-
ing the various risk situations identified from their exper-
tise and the literature review. Four domains were described: 
diagnosis, treatment, follow-up, and complications, and 
split between the members of the steering committee (Sup-
plementary material 1). Two sub-domains were also estab-
lished: general (applicable for all neurological conditions) 
and condition-specific [varying according to the neurological 
condition (spinal cord injury, multiple sclerosis, brain injury, 
Parkinsonism, dysraphism and lower motor neuron lesions)].

Risk scale

To define each situation's level of risk, we used the Global 
Risk Analyzing[9, 10]. Five levels of risk were defined, 
and the timing of healthcare for each level of risk was vali-
dated by a group of 16 experts using a Delphi process: no 
delay, less than 1 month, 1–6 months, 6–12 months, over 
12 months (supplementary material 3).

Delphi scoring

The 206 propositions were divided into 5 groups with a 
balanced number of items, and split between the experts 
according to their field of competence.
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A panel of French-speaking specialists from different dis-
ciplines (urology, PMR, gynecology, and pediatric urology), 
with extensive neuro-urology experience, was selected and 
split into 5 groups to rank the proposals submitted by the 
steering group. All the experts were members of at least one 
of the following French-speaking scientific societies: AFI-
GAP (International French-speaking Association of Paraple-
gia), AFU, SOFMER, SIFUD-PP, and GENULF.

Experts were asked to grade the level of risk according 
to the aforementioned risk scale for clinical scenarios in the 
first rating round. If an inter-rater’s agreement of ≥ 90% was 
reached, the proposition and the level of risk were accepted. 
Otherwise, the proposition with the predominantly desig-
nated level of risk was selected after validation by the steer-
ing committee and submitted to further rounds. From the 
second round, each expert rated individual propositions on 
a scale ranging from 1 (totally inappropriate proposal) to 7 
(totally appropriate proposal). Agreement level was defined 
according to the French health authority recommendations 
to build Delphi-based guidelines [11]. The proposals for 
which an agreement was not reached during the two first 
rounds were submitted to a third round, and a fourth round 
if necessary, giving the median score for each as a feedback 
to the panel. The definitions of agreement are depicted in 
supplementary material 4.

Results

Scoring

Forty-nine experts participated in the rating group. The 
experts were divided into different rating subgroups accord-
ing to their subspecialty (Supplementary table 5).

Among the 206 initial proposals, 163 were accepted after 
the final rating process (Supplementary material 4).

Guidelines

Diagnosis and initial assessment

The initial assessment is an essential step of lower urinary 
tract symptoms management since it contributes to the 
diagnosis of an underlying neurological condition. No stud-
ies have been done to determine the timeframe in which 
patients with NLUTD should be assessed, and the potential 
harm resulting from an increase in this assessment time. 
Twenty-one general items and 4 SCI patient-specific items 
were validated after the Delphi process. The guidelines on 
initial assessment are reported in Table 1 and supplementary 
material 6 and 7.

Treatment

The neuro-urological treatment often combines the manage-
ment of the bladder reservoir and of the voiding mechanism. 
Despite randomized controlled studies and well-established 

Table 1  Diagnosis—general population
Guidelines for a neuro-urological assessment in patients with NLUTD Schedule 
In a patient with urinary incontinence and a quality-of-life impairment and/or a restriction of participation, a neuro-urological assessment is recommended 

(regardless of the modalities) within  
1 to 6 months 

In a patient with neurological disease who experience sudden deterioration of the urinary symptoms, a neuro-urological assessment is recommended 

(regardless of the modalities) within  
< 1 month 

In a patient with neurological disease and voiding dysfunction or chronic urinary retention, a neuro-urological assessment is recommended (regardless of 

the modalities) within  
1 to 6 months 

Before the introduction of overactive bladder treatment in a patient with neurological disease, a neuro-urological assessment is recommended (regardless 

of the modalities) within  
1 to 6 months 

Before the treatment of urinary stress incontinence in a patient with neurological disease, a neuro-urological assessment is recommended (regardless of the 

modalities) within  
1 to 6 months 

In a patient with recurrent non-febrile urinary tract infections (≧ 4 episodes per year), a neuro-urological assessment is recommended (regardless of the 

modalities) within 
1 to 6 months 

In a patient with NLUTD who experience new perineal/vesical/pelvic pain, a neuro-urological assessment is recommended (regardless of the modalities) 

within  
< 1 month 

In a patient with perineal pressure sore, a neuro-urological assessment is recommended (regardless of the modalities) within  < 1 month 
In a patient with impossibility to perform urethral catheterization (intermittent or change of indwelling catheter), a neuro-urological assessment is 

recommended (regardless of the modalities)  
as a matter of 
urgency 

In a patient with erectile dysfunction, a neuro-andrology consultation is recommended within 1 to 6 months 
In a patient with ejaculatory dysfunction, a neuro-andrology consultation is recommended within 1 to 6 months 
In a male patient with a procreation project, a neuro-andrology consultation is recommended within  1 to 6 months 
In a female patient with sexual dysfunction, a neuro-sexology consultation is recommended within  1 to 6 months 
In a female patient with a procreation project, regardless of the micturition status and the neurological pathology, a pre-conception consultation is 

recommended within 
1 to 6 months 

Bold: strong agreement; Non-bold: relative agreement. NLUTD: Neurogenic Lower Urinary Tract Dysfunction 

Bold: strong agreement; non-bold: relative agreement. The full table is available in supplementary material 6
NLUTD neurogenic lower urinary tract dysfunction
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treatment algorithms [1], there is not sufficient data in the 
literature to recommend the timing to initiate treatment of 
detrusor overactivity with a high level of evidence. For the 
voiding mechanism, evidence demonstrated that indwelling 
urethral catheters increased the risk of urological compli-
cations (urinary tract infections, lithiasis, bladder cancer, 
devastated bladder outlet) in patients with NLUTD. Urethral 
intermittent self-catheterization remains the best voiding 
modality for most patients with chronic urinary retention and 
should be introduced as soon as possible [12]. The scoring 
validated 18 general items and 39 condition-specific items. 
The guidelines on treatments are reported in Table 2 and 
supplementary material 8.

Follow‑up

Follow-up is one of the cornerstones of NLUTD manage-
ment. Some previous guidelines recommended an annual 
follow-up of SCI patients, patients with MS and dysraphism 
[2–4]. They are based on the “bladder risk factor” of urinary 
tract deterioration. The definition of a “high risk” bladder 
remains controversial. However, a cut-off of 40 cmH2O 
discriminating high vs low detrusor pressure and 20 ml/
cmH2O dichotomizing lower or normal bladder compliance 
are mainly used [13, 14].

Despite this, no robust data is available to assess the 
optimal follow-up schedule in patients with NLUTD. The 

scoring validated 19 general items and 18 condition-specific 
items. The guidelines on follow-up are reported in Table 3 
and supplementary material 9 and 10.

Complications

NLUTD complications are numerous, including urinary 
tract infections, lithiasis, reflux and renal failure. In addi-
tion, specific complications should be addressed, such as 
sores, cognitive and functional impairment, and autonomic 
dysreflexia. There is no robust data available regarding the 
optimal timing to manage previous complications. The Del-
phi scoring validated 42 general items and 2 items specific to 
SCI patients. The guidelines on complications are reported 
in Table 4 and supplementary material 11 and 12.

Discussion

To the best of our knowledge, the present work provides 
the first grading risk-situation guidelines in patients with 
NLUTD. In the existing guidelines established when the 
COVID-19 pandemic started, patients with NLUTD were 
barely considered, and often lumped together with func-
tional urology, which was not considered as an emergency 
condition by a few scientific societies [7, 15–17]. Only the 
EAU [18, 19], the AFU [5], and the ICS[20] described the 

Table 2  Treatment—general population

Guidelines for treatment (general condition) the following propositions eludehcSDTULNhtiwstneitapotrefer
In a patient with urinary symptoms with an impact on social, professional, or familial activities, a consultation to discuss a treatment 

is recommended within  
1 to 6 months 

In a patient with urinary symptoms with an impact on thymic status, a consultation to discuss a treatment is recommended within 1 to 6 months 

In a patient with stress urinary incontinence with a significant impact on social, professional, or familial activities, and failure of 

physical and physiotherapy training, a consultation to discuss a treatment is recommended within  
1 to 6 months 

In a patient with stress urinary incontinence with a mild impact on social, professional or familial activities, and failure of physical 

and physiotherapy training, a consultation to discuss a treatment is recommended within  
6 to 12 months 

In a patient with stress urinary incontinence and risk of maceration or poor skin safety, and failure of physical and physiotherapy 

training, a consultation to discuss a treatment is recommended within  
< 1 month 

In a patient with acute and complete urinary retention (Male/Female) (secondary to a recent decompensation of NLUTD) managed 

with a urethral indwelling catheter, a therapeutic education for intermittent catheterization in a specialized unit is recommended 

within  

< 1 month 

In a patient with acute and complete urinary retention (Male/Female) (secondary to recent decompensation of NLUTD) managed with

a suprapubic catheter, a therapeutic education for intermittent catheterization in a specialized unit is recommended within  
< 1 month 

In a patient with acute and complete urinary retention (Male/Female) (secondary to recent decompensation of NLUTD) managed with

intermittent catheterization by a third, a therapeutic education for intermittent catheterization in a specialized unit is recommended 

within 

< 1 month 

In a patient with bowel symptoms with an impact on social, professional, or familial activities, a consultation to discuss a treatment is 

recommended within  
1 to 6 months 

In a patient with bowel symptoms with an impact on thymic status, a consultation to discuss a treatment is recommended within  1 to 6 months 

In a patient with bowel symptoms that can impact bladder conditions, a consultation to discuss a treatment is recommended within  1 to 6 months 

In a patient with fecal incontinence and mobility and/or sensory disorders, a consultation to discuss a treatment is recommended 

within 
1 to 6 months 

In a pregnant patient with NLUTD, a reassessment of the detrusor overactivity treatment is recommended within  < 1 month 

In a pregnant patient with NLUTD, a reassessment of infectious urinary risk is recommended within  < 1 month 

In a pregnant patient with NLUTD, a reassessment of constipation treatment is recommended within  < 1 month 

Bold: strong agreement; Non-bold: relative agreement; NLUTD: Neurogenic Lower Urinary Tract Dysfunction 

Bold: strong agreement; non-bold: relative agreement
NLUTD neurogenic lower urinary tract dysfunction
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Table 3  Follow-up—general population

Guidelines for follow-up (general condition) the followin eludehcSDTULNhtiwstneitapotrefersnoitisoporpg
After the introduction or modification of treatment for OAB without detrusor overactivity (drug, medical device, pelvic floor muscle 

training), a follow up (regardless of the modalities) is recommended within 
1 to 6 months 

After the introduction or modification of treatment for OAB with detrusor overactivity (drug, medical device, pelvic floor muscle 

training), a follow up (regardless of the modalities) is recommended within 
1 to 6 months 

After the introduction or modification of treatment for low bladder compliance, a follow-up (regardless of the modalities) is 

recommended within  
1 to 6 months 

In a patient with neurological disease who just learned the use of a sheath / condom catheter, a follow-up (regardless of the 

modalities) is recommended within  
1 to 6 months 

In a patient with intermittent catheterization by a third, for whom no change in the micturition status has opted, a follow-up 

(regardless of the modalities) is recommended within 
6 to 12 months 

In a patient with NLUTD and suprapubic catheter, for whom no change in the micturition status has opted, a follow-up (regardless of 

the modalities) is recommended within 
6 to 12 months 

After the post-surgery stabilization phase of a continent urinary diversion (Mitrofanoff, Monti, Casale), without any complication, a 

follow-up (regardless of the modalities) is recommended within 
6 to 12 months 

After the post-surgery stabilization phase of an augmentation enterocystoplasty, a follow-up (regardless of the modalities) is 

recommended within 
6 to 12 months 

After the post-surgery stabilization phase of an external sphincterotomy, in a patient with reflex micturition who was operated on 

more than a year ago and is stable, a follow-up (regardless of the modalities) is recommended  
6 to 12 months 

After the post-surgery stabilization phase of an upper urinary tract lithiasis surgery, a follow-up (regardless of the modalities) is 

recommended within  
6 to 12 months 

In a patient with a cystectomy and urinary diversion for more than a year and no complication, a follow-up is recommended 

(regardless of the modalities) within 
6 to 12 months 

In a patient with a cystectomy and urinary diversion for a urethrocutaneous fistula with a pressure sore, it is recommended to reassess 

the sore healing within 
1 to 6 months 

In a pregnant patient with NLUTD, regardless of the micturition status and neurological pathology, a follow-up in an expert center 

with a multidisciplinary approach is recommended within  
< 1 month 

Bold: strong agreement; Non-bold: relative agreement; NLUTD: Neurogenic Lower Urinary Tract Dysfunction 

Bold: strong agreement; non-bold: relative agreement. The full table is available in supplementary material 9
NLUTD neurogenic lower urinary tract dysfunction

Table 4  Complications—general population

Guidelines for complication (general condition) the following propositions refer to patients with NLUTD Schedule 
In a patient with complete urinary retention secondary to NLUTD, with temporary or permanent cognitive or functional impairments 

leading to the impossibility to perform intermittent self-catheterization, a neuro-urological assessment is recommended (regardless of 

the modalities)  

as a matter of 
urgency 

In a patient with recent urethral bleeding in a patient with NLUTD performing intermittent catheterization, a neuro-urological 

assessment is recommended (regardless of the modalities) within  
< 1 month 

In a patient with an isolated febrile urinary tract infection, a follow-up (regardless of the modalities) is recommended within 1 to 6 months 
In a patient with recurrent febrile urinary tract infections (≧ 4 episodes per year), a follow-up is recommended within 1 to 6 months 
In a patient with urethrocutaneous or vesicocutaneous fistula, a neuro-urological assessment is recommended (regardless of the 

modalities) 
as a matter of 
urgency 

In a patient with perineal pressure sore and urinary/fecal incontinence, a neuro-urological assessment is recommended (regardless of 

the modalities)  
as a matter of 
urgency 

In a patient with complication (autonomic dysreflexia, urinary tract infection, etc.) during pregnancy, regardless of the micturition 

status or the neurological pathology, a neuro-urological assessment (regardless of the modalities) is recommended  

as a matter of 
urgency 

In a patient with a discovery of bilateral pyelocaliceal dilation, a neuro-urological assessment (regardless of the modalities) is 

recommended  
as a matter of 
urgency 

In a patient with a discovery of unilateral vesicoureteral reflux grade 1-2 and a NLUTD with detrusor overactivity and/or low bladder 

compliance and/or symptomatic reflux and/or if the detrusor function is unknown, a neuro-urological assessment (regardless of the 

modalities) is recommended within  
1 to 6 months 

In a patient with a discovery of bilateral vesicoureteral reflux grade 1-2, a neuro-urological assessment (regardless of the modalities) 

is recommended within  
1 to 6 months 

In a patient with a discovery of unilateral vesicoureteral reflux grade 3 or more, and a NLUTD with detrusor overactivity and/or low 

bladder compliance and/or symptomatic reflux and/or if the detrusor function is unknown, a neuro-urological assessment (regardless 

of the modalities) is recommended within 

< 1 month 

In a patient with a discovery of bilateral vesicoureteral reflux grade 3 or more, and a NLUTD with detrusor overactivity and/or low 

bladder compliance and/or symptomatic reflux and/or if the detrusor function is unknown, a neuro-urological assessment (regardless 

of the modalities) is recommended within

< 1 month 

In a patient with a discovery of renal failure (DFG<15ml/min), a neuro-urological assessment (regardless of the modalities) is 

recommended  
as a matter of 
urgency 

In a patient with a discovery of renal failure (DFG 15-30ml/min), a neuro-urological assessment (regardless of the modalities) is 

recommended within  
< 1 month 

Bold: strong agreement; Non-bold: relative agreement; NLUTD: Neurogenic Lower Urinary Tract Dysfunction.  

Bold: strong agreement; non-bold: relative agreement. The full table is available in supplementary material 11
NLUTD neurogenic lower urinary tract dysfunction
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neurologic population and suggested a management sched-
ule for these patients in times of health crisis. Our present 
guidelines are in accordance with many aspects to exist-
ing guidelines. However, several specific factors have been 
addressed, allowing a significant improvement in current 
recommendations.

Considering the initial assessment and the diagnosis, 
these new guidelines are consistent with existing recommen-
dations, which suggest an early assessment in both congeni-
tal and acquired neurological diseases to diagnose NLUTD 
to prevent irreversible deterioration of the lower and upper 
urinary tract [21]. The optimal timeline was defined in SCI 
patients, with an assessment as soon as possible after the 
end of the spinal shock phase and urodynamic testing at 6 
and 12 months after the initial injury. The GENULF sug-
gested performing a urodynamic testing every six months 
[2] within the two first years. Based on the specificities of 
the neurological patients and their risk factors, we proposed 
individual guidelines and a schedule for assessment and 
treatment relative to each individual situation. For example, 
we recommended a neuro-urological assessment as a matter 
of emergency in the case of autonomic dysreflexia without 
any obvious etiology and a reassessment of the treatment 
efficacy in the following month in the case of identified 
neuro-urological cause.

The assessment following treatment would depend on the 
therapy. The delay to introduce a treatment has not been 
characterized in the literature until the COVID-19 pandemic, 
which has led to new recommendations to face this crisis. 
The scientific societies proposed to postpone patients’ man-
agement with different delays depending on the severity of 
the pathology [5, 18–20]. In addition to these recommen-
dations built for short time crisis, we propose a risk-level 
based timeframe for NLUTD management, applicable in a 
context of sanitary crisis or not. For example, a surgical 
alternative in case of refractory detrusor overactivity should 
be proposed within a month in SCI patients with high risk, 
but within 1 to 6 months in MS patients.

The follow-up has been well standardized. The ICS rec-
ommended annual urological monitoring, to detect compli-
cations and to adjust bladder management [22]. More spe-
cifically, Schurch et al. and the GENULF recommended in 
patients with dysraphism or spinal cord injury a yearly exam-
ination because of their “high-risk” bladder, which could 
be delayed by one to two years after attaining controlled 
NLUTD [2, 3]. De Sèze et al. recommended a cystometry 
every one to three years in MS patients [4]. In more general 
terms, the EAU recommended in “high-risk” patients, to 
assess upper urinary tract every 6 months and perform a 
physical and urine laboratory examination every year [21]. 
However, during the crisis, most of the scientific societies 
proposed postponing urodynamic assessment [5, 20]. Only 
Goldman et al. proposed to assess neurogenic patients with 

urodynamic with up to 4 weeks of delay [23]. We recom-
mend an assessment every 6–12 months in patients with 
initially “high risk” NLUTD, based on the urodynamics, 
regardless of the pathology. In patients with “low risk”, this 
assessment should be done after 12 months.

Concerning emergency procedures, as previously rec-
ommended by all scientific societies, they should not be 
delayed. However, we also underscored SCI patients' spe-
cific complications which required urgent treatment such as 
Brindley device impairment or autonomic dysreflexia result-
ing from urolithiasis.

However, we must acknowledge several limitations to the 
present study. Indeed, the literature review has not been able 
to bring out enough data to drive recommendations with 
a high level of evidence. These guidelines are, therefore, 
an expert opinion. Moreover, these recommendations were 
established by a panel of French specialists, and some situ-
ations may not respond to another system of care, limiting 
the scalability of this work. Care organisation and resources 
should differ between countries, leading to difficulties to 
apply strictly these recommendations. However, due to the 
robust methodology and the exhaustiveness of the work, they 
shall help most clinicians to manage their patients.

Conclusions

This multidisciplinary collaborative work helped to estab-
lish recommendations which may be complementary with 
existing guidelines. By creating a comprehensive risk scale 
listing all relevant clinical situations encountered in neuro-
urology, these recommendations would help clinicians to 
reorganize their patients' list in the long term with a person-
alized medicine approach, whatever is the situation.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00345- 021- 03804-4.
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