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Pre-registered in PROSPERO
PRISMA guidelines

2448 studies imported for
screening
Embase 1154
PubMed 609

Cochrane Library 685
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] Systematisk review
Studie |

2017 studies screened
Title and abstract screening

SEARCH Adolescents AND Type 1 diabetes AND Neuropathy or diagnostic methods

252 studies assessed for
eligibility
Full text screening
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Population Intervention Comparison Outcome
LITTTI T BN e BV G ]
Adolescents Diagnostic techniques Normative Primary:prevalence of 42 studies included
(10-19 years) assessing large fiber, reference data or neuropathy Quality synthesis
with type 1 small fiber, and an included Secondary: results of
diabetes autonomic neuropathy control group comparison 27 studies included

o e /
n = 7589 participants

_— Quantitative synthesis

431 duplicates removed

1765 studies irrelevant

210 studies excluded

133 Wrong population
52 Wrong intervention
8 Wrong comparators
7 Missing data
4 Duplicates
4 Wrong languages
2 Not available in full text

Fig. 1. Flow diagram of the selected studies.
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Review > J Diabetes Complications. 2021 Nov;35(11):108027.

doi: 10.1016/j.jdiacomp.2021.108027. Epub 2021 Aug 18.

Large fibre, small fibre and autonomic neuropathy in
adolescents with type 1 diabetes: A systematic review

Confirmatory test

“gold standard”

12 studies

Large fiber neuropathy

and/or
small fiber neuropathy

12-51%

LFN: 10-57%
SFN: 62%

6 studies

Cardiovascular
neuropathy

12-75%

41%






Diabetisk neuropati — pavirkning af nerverne
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Neurologisk undersggelse
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Storfiber Smafiber
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J Touch sensation |+ Pain sensation (NeuroTip)
J Proprioception <% J Cold / warm sensation

J Vibrationsense
Hyporeflexia
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Muscle atrophy V' 4
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Diagnostiske tests
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Nerveledningsundersggelse Hudbiopsi Autonome tests
Nerve conduction studies Intraepidermal nerve fiber density Cardiovascular reflex tests (CARTs)

Tilt table test
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Quantitative sudomotor axon reflex test
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Unge med type 1 diabetes, n = 60

15-18 arige med diabetes varighed > 5 ar
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2-40%

> Diabetes Res Clin Pract. 2023 Jul:201:110736. doi: 10.1016/j.diabres.2023.110736.
Epub 2023 Jun 3.

Neuropathy in adolescents with type 1 diabetes:

Confirmatory diagnostic tests, bedside tests, and risk
factors

Vinni Faber Rasmussen 7, Mathilde Thrysee 2, Jens Randel Nyengaard 3, Hatice Tankisi 4,
Pall Karlsson 2, John Hansen ©, Klaus Krogh 7, Christina Brock &, Konstantinos Kamperis 2,
Mette Madsen 10, Wolfgang Singer 1, Esben Thyssen Vestergaard 12, Kurt Kristensen 13,
Astrid Juhl Terkelsen 4

Confirmed Subclinical

Large fiber: 40% 14% 26%

Small fiber: 27% 2% 25%

Autonomic: 8-20%
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Sympathetic System - Parasympathetic System
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Gastrointestinal neuropati

Studie Il Early Gastrointestinal Neuropathy Assessed by Wireless
Motility Capsules in Adolescents with Type 1 Diabetes

[

Vinni Faber Rasmussen 2% *, Mathilde Thrysee 12, Pall Karlsson 40, Esben Thyssen Vestergaard 5

Kurt Kristensen 37, Ann-Margrethe Ronholt Christensen 67, Jens Randel Nyengaard 48 Astrid Juhl Terkelsen 19,
Christina Brock '° and Klaus Krogh !!

Temp, pH, pressure Stomach | Small Bowel

T "

28% af de unge med T1D havde forlaenget
transittid og/eller en lavere motilitets index

SBTT -4:56 CTT -21:13
Normal <8h Normal <58h




> Clin Auton Res. 2023 Dec;33(6):691-703. doi: 10.1007/s10286-023-00973-7. Epub 2023 Sep 8.

O=
E _‘ _ 1 . : . Sweat gland nerve fiber density and association with
_ 3D-kvantificeri ng af nerverne i svedkirtler sudomotor function, symptoms, and risk factors in
Studie IV adolescents with type 1 diabetes

Vinni Faber Rasmussen ' 2 3, Ann Schmeichel 4, Mathilde Thrysge 9,

Jens Randel Nyengaard ® 7, Ann-Margrethe Renholt Christensen & 2,
Esben Thyssen Vestergaard 1© ", Kurt Kristensen © 1, Astrid Juhl Terkelsen 5 12,
Pall Karlsson 5 10 & wolfaana Sinaer 4
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Volume Total nerve fiber length

A

Orthogonal
view

34% af de unge med T1D
havde reduceret nerve fiber
densitet i svedkirtlerne

Total nerve fiber length in sweat gland

Sweat gland nerve fiber density =

Sweat gland volume
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ﬁ Screening

i%ff‘:-ISPAD

International Society for Pediatric
and Adolescent Diabetes

1.2.5 | Neuropathy

¢ Screening for peripheral neuropathy should start from age 11 years
with 2 to 5 years diabetes duration and annually thereafter. C
e Specific tests to evaluate diabetic neuropathy include assessment

of sensation, vibration and reflexes in the feet for peripheral

Morketal?

neuropathy, and orthostatic, heart rate variability for cardiac auto-

nomic neuropathy. E

Donaghue K et al. ISPAD Clinical Practice Consensus Guidelines. 2018
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Conduction velocity HR response to deep breathing
Acceptable, AUC=0.73 Acceptable, AUC=0.72




ﬁ Ingen behandling, men vi kan...

EE— ™ HbAlc - | Sweat responses

Reducere risikofaktorer
/ Diabetes duration 2> * Gastric motility index

J» Time in range for blood glucose = 1 Colonic motility index
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Behandle symptomer

-

RR: Previous smoking

Fokusere pa sygdomslaere il
MLDL - sweat responses
RR: Cholesterol 2 5
4 RR: Other microvascular complications

RR: Basal insulin dose per kg per day > 0.5

RR: Total insulin dose per kg per day > 1.0

Insulin |

Relative risk ratio (RR) and linear regression analysis



‘%‘
Undga

Diabetisk neuropati 2>
- Invaliderende symptomer
- Reduceret livskvalitet
- Pget risiko for amputationer,

kardiovaskuleere haendelser og dgd
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Research Article

Cranial Nerve Affection in Adolescents with Type 1 Diabetes
Assessed by Corneal Confocal Microscopy, Smell and Taste Tests

Vinni Faber Rasmussen (,">* Dorthe Rasmussen,’ Mathilde Thrysee,' Pall Karlsson,"”
Mette Madsen,*’ Kurt Kristensen,® Jens Randel Nyengaxu'cl,s’8 Astrid Juhl Terkelsen,"’
Esben Thyssen Vestergaard (,° and Therese Ovesen ('

Treatment-induced neuropathy of diabetes in an adolescent
with rapid reduction in HbA1c and weight loss: Persistent
neuropathic findings at follow-up after 1.5 years

Vinni Faber Rasmussen 3%, Mathilde Thrysg@e, Hatice Tankisi, Pall Karlsson, Esben Thyssen Vestergaard,
Kurt Kristensen, Jens Randel Nyengaard, Klaus Krogh, Christina Brock, Astrid Juhl Terkelsen

First published: 10 February 2022 | https://doi.org/10.1002/ccr3.5415

> J Pediatr Urol. 2024 Apr 23:51477-5131(24)00199-2. doi: 10.1016/j.jpurol.2024.04.007.
Online ahead of print.

Bladder dysfunction in adolescents with type 1
diabetes

Vinni Faber Rasmussen ', Mathilde Thrysge 2, Pall Karlsson 3, Mette Madsen 4,
Esben Thyssen Vestergaard °, Jens Randel Nyengaard €, Astrid Juhl Terkelsen 7,
Konstantinos Kamperis 2, Kurt Kristensen 8

Open access Original research

BM) Open Cross-sectional study investigating the
association between inflammatory
biomarkers and neuropathy in
adolescents with type 1 diabetes

Vinni Faber Rasmussen © ,"?® Verena Hirschberg Jensen @ ,* Mathilde Thrysoe,?
Esben Thyssen Vestergaard,® Joachim Sterling,*® Kurt Kristensen'

Submitted
Neurofilament light chain — ny biomarkgr?
Neuropati — nogen indflydelse pa livskvalitet?
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