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Den kliniska utmaningen – gåtan med långtids-T1D utan 
tecken till allvarliga komplikationer – varför?

• Epidemiologi – tidstrender?
• Mekanismer?
• Finns sanna skyddsfaktorer, eller inte?
• Behandlingsrelaterat?
• Personlighet – psykologi – coping strategier?
• Sociala nätverk, stöd, pedagogik?
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Svensk diabetologi i ett historiskt perspektiv

• Karl Petrén (1868-1927) var 
professor i internmedicin i Lund, 
samt sin samtids störste svenske 
auktoritet inom diabetesvården

• Han genomförde noggranna försök 
med en fettrik, kolhydrat-fattig kost 
på diabetespatienter

• Resultaten publicerades i en 
monografi 1923; ”Översikt över 
behandlingen av diabetes”

• Samma år introducerades insulin i 
kliniken då Petrén startade 
insulinbehandling av diabeteskoma 
vid lasarett i Lund (BMJ 1927)



Petrén K. Brit Medical J 1927 Dec 3;2(3491):1019-20.

Karl Petrén
Lund



Hirsch IB, et al. The Evolution of Insulin and How it Informs Therapy and Treatment Choices. Endocr Rev. 2020; 41:733–55. 



Fallbeskrivning av en typ 1 diabetes ”escaper”
• 87-årig kvinna av svensk (norrländsk) etnicitet, diabeteshereditet okänd

• Insjuknade 1941 (vid 3 års ålder) i insulinkrävande diabetes

• Aldrig använt tobak/alkohol

• Personlighet: Noggrann och bestämd, men ej pedantisk, alltid varit mycket noga med att sköta 
insulinbehandling och glukoskontroll

• Klinik: Alltid mycket god glykemisk kontroll, HbA1c 33-49 mmol/mol senaste 15 åren. Ingen 
mikroalbuminuri och normal njurfunktion (eGFR 74 ml/min 2024). BMI 22.3 kg/m2

• Autoantikroppar x 3 (GAD65, IA2, ZnT8) negativa. C-peptid fastande och måltidsstimulerad < 0.10 
nmol/L

• På äldre dagar fått behandling mot dyslipidemi och hypertoni (båda välreglerade)

• Komplikationer: Endast mild-måttlig diabetesretinopati trots 84 års diabetesduration

• Insulinbehandling: Humulin NPH x 2, Humalog inför måltid

Prof/öl Åke Sjöholm, 2025



Internationella studier



Diabetes 1975 Jun;24(6):559-65. 

“This group of patients demonstrates that juvenile diabetics can survive forty or longer years without crippling 
complications. We don't know precisely the reasons for their long survival. Multiple factors are probably 
involved, but a meticulous day-by-day care of their illness might have been an important one.”



In 1970, the Joslin Diabetes Clinic team began awarding a 50-Year Bronze Medal. Then Joslin 
presented the first 75-Year Medal in 1996 and the first 80-Year Lifetime Achievement Award in 2013



J Clin Invest. 2019 Jul 2;129(8):3252-3263.

George L King
Joslin Diabetes Clinic

N= approx. 1000 TID Joslin Medalists with more than 50 year´s diabetes duration



• 400 T1D subjects (54% male)

• Mean age was 68.9 years and mean age-at-onset of diabetes 13.7 years. 
Features of long duration diabetes in this cohort include normal body 
mass (mean BMI 25.0 kg m−2 ), low insulin dose (mean 0.52 units kg−2 ) 
and greatly elevated HDL-cholesterol (mean 1.84 mmol/l)

• Mean HbA1c was 7.6% (normal range 3.8–5.0%) and no patient had a 
normal HbA1c at the time of sampling

• In all, 29% were taking anti-hypertensive medication. Screening for micro-
and macroalbuminuria was positive in 35.7%

Bain SC, et al. Diabet Med. 2003;20(10):808-11

Diabetes, UK





Presence and Determinants of Cardiovascular Disease 
and Mortality in Individuals With Type 1 Diabetes of Long 

Duration: The FinnDiane 50 Years of Diabetes Study

• From 5,396 individuals included in the Finnish Diabetic 
Nephropathy Study (FinnDiane), 729 diagnosed in 1967 or 
earlier survived with T1D for >50 years

• In individuals with diabetes duration of >50 years, the 60-year 
cumulative incidence of CVD from the diagnosis of diabetes 
was 64.3%

• 15.0% had no advanced diabetic complications at all 

Harjutsalo V, et al. The FinnDiane 50 Years of Diabetes 
Study. Diabetes Care. 2021; 44(8):1885-1893



Cohort profile: the ‘Biomarkers of heterogeneity in type 1 diabetes’ study -
a national prospective cohort study of clinical and metabolic phenotyping of 

individuals with long-standing type 1 diabetes in the Netherlands

• A cross-sectional cohort included participants with ≥35 years of T1D 
duration (currently n=160; median age 64 years; median diabetes duration 
45 years; 45% female. 

• Mean HbA1c was 58 mmol/mol (7.4%); 51% on insulin pump; 83% on CGM), 
recruited from five centers and measurements. Samples and 5-year 
retrospective data were collected

• Research groups are invited to consider the use of these data and the 
sample collection. Future work will include additional hormones, beta-cell-
directed autoimmunity, specific immune markers, microRNAs, 
metabolomics and gene expression data, combined with glucometrics, 
anthropometric and clinical data, and additional markers of residual beta-
cell function

Aanstoot HJ, et al. BMJ Open. 2024;14(6):e082453.



Svenska studier



Johnsson S. Diabetes 1960 Jan-Feb;9:1-8. 

Series 1: Pts. <40 years with a DM diagnosis in 1922 to 1935
Series 2: Pts. <40 years with a DM diagnosis in 1936 to 1945



Lithner F. Acta Med Scand. 1978;203(1-2):143-4.

“The low degree of long-term diabetic complications in both father and daughter is 
remarkable and so is the fact that the father’s diabetes was not well regulated”. 



Brechter C, Malmquist J. Acta Med Scand 1981;210(3):239-40.



In 1972 the patient travelled in USA and visited Joslin Clinic in Boston. He 
was examined and found to qualify for the Joslin 50-year medal, which he 
was awarded in the following year together with nine other Swedish 
diabetics.

In 1979 the plasma C-peptide concentration was measured after a breakfast 
meal, employing radioimmunoassay reagents from the Novo Research 
Institute, Copenhagen, Denmark. 

The sample contained a low concentration of C-peptide, 0.08 nmol/L 
(detection limit 0.06 nmol/L). The immunoreactivity may be due to the 
presence of small amounts of either C-peptide or proinsulin. In either case, 
it would seem that a low level of B-cell secretory activity has been 
retained. 

Brechter C, Malmquist J. Acta Med Scand 1981;210(3):239-40.



Type 1 diabetes 
group

 N = 154 identified in 

hospital and/or 
military registers  

Control group(s) 
A: Family history of diabetes n=237

B: Randomly selected n=238

N=120  N=469 

N = 34 lost to 
follow-up

N = 6 excluded 
(type 1 diabetes)

The Southern Sweden Diabetes in Conscripts Study (SSDCS)
PI: Sven E Nilsson, Kristianstad-Jönköping

18-year old Swedish military recruits (men):
• Born 1934 to 1943

• Military conscript testing in 1959-1961

• Followed in national registers until 2018 for 

morbidity and mortality outcomes

Image: Armémuseum

Dybjer E, et al. Type 1 diabetes, 
cognitive ability and incidence of 
cardiovascular disease and death 
over 60 years of follow-up time 
in men. 
Diabet Med. 2022; 39(8):e14806. 



Methods

• SSDCS: Prospective cohort study 

with 65 years of follow-up time

• 120 men with type 1 diabetes and 

469 controls 

• Cognitive ability (g-factor) at age 18

• Mortality, cardiovascular events 

and diabetes complications 

(national registry data)

Image: Armémuseum

Elin Dybjer. MD, PhD
ST-allmänläkare, Göteborg
Avhandling: Diabetes och hjärnan
Lunds universitet 2022



Mortality and cardiovascular events in groups of men with 
and without type 1 diabetes until 2018

Cox regression analyses: 
Type 1 diabetes: 4.6 times higher HR of all-cause mortality, 5.6 times higher HR of cardiovascular 
mortality and 4.0 times higher HR of cardiovascular events, p<0.001



• Att studera patienter som haft diabetes under lång tid utan förekomst av allvarliga 
komplikationer kan lära oss något om protektiva faktorer som har betydelse för 
sjukdomen och dess behandling.

• I en longitudinell studie (JÖNDI) från Jönköping beskrivs långtidsöverlevnaden för 
diabetiker från olika tidsperioder efter införande av insulinbehandling.

• Sedan den förste patienten med 50 års diabetesduration (DD) registrerades 1973 har 
denna kategori successivt ökat. Av de patienter som insjuknade under 1940-talet har 
cirka en tredjedel överlevt i 50 år. Antal patienter >50 års DD var 28, och 50 >45 års DD

• Endast 16 procent (män 12 procent, kvinnor 20 procent) av diabetikerna har efter 50 år 
inga mera uttalade förändringar i ögon, perifera nerver eller njurar. Av dessa hade 
ingen heller haft hjärtinfarkt, angina pectoris eller stroke. 

Nilsson SE, Nilsson ED, Nilsson MS, Nilsson PM. Läkartidningen 2005; 102:2066-70

Sven E Nilsson
1927-2009



Risk of future microvascular and macrovascular disease in people with Type 1 diabetes of very 
long duration: a national study with 10-year follow-up

Adamsson Eryd S, et al. Diabet Med. 2017; 34(3):411-418.

For T1D > 50 years (n= 1023) in all 31% (n= 319) did not have any signs of major complications



Risk of future microvascular and macrovascular disease in people with Type 1 diabetes of very 
long duration: a national study with 10-year follow-up

Adamsson Eryd S, et al. Diabet Med. 2017; 34(3):411-418.

For T1D > 50 years (n= 1023) in all 31% (n= 319) did not have any signs of major complications



Valeriya Lyssenko
Bergen University,

LUDC, Malmö

NP: Non-progressor, no diabetes complication over 30 years duration of type 1 diabetes

RP: Rapid-progressors, diabetes complications before 25 years duration of type 1 diabetes

Jain R, et al. Sci Rep. 2020;10(1):11561.

PROLONG

N= 385

DIALONG

N= 71
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Blood gene expression in PROLONG escapers (non-progressors: 
NP) and Neanderthals: same genes… 

Synchronized expression of OXPHOS and DNA damage genes in NP

Ozgumus et.al. Sci Reports, 2021
Lyssenko V (unpublished) 2024



ESCAPER studien
• Typ 1 DM-patienter med lång duration (>30 år) men utan betydande 

komplikationer (MACE, DN) inbjuds för fenotypning och omik analys

• Jämförs med (a) ålders- och könsmatchade T1DM med komplikationer 
(PROLONG), och (b) ålders- och könsmatchade individer utan diabetes 
från lokala befolkningsstudier

• 116 T1D patienter har undersökts (november 2024) i Malmö; MRT av 
hjärta och aorta i en undergrupp, biobanksprover för OLINK proteomik

• Anders Gottsäter (PI), Peter M Nilsson (co-PI)



Linköping Diabetes Complications Study

• Rekrytering av 269 T1D patienter för långtidsuppföljning (PI: Johnny 
Ludvigsson, LiU), diagnosticerade före 15 års ålder mellan 1961-1985

• Fokus på utveckling av komplikationer, gynnsamma trender över tid
• Nordwall M, et al. Diabetologia. 2004 Jul;47(7):1266-1272. 

• Aktuell registerlänkning (2024) med Patientregistret och NDR

• Sammanlagt har cirka 33 patienter (15.8%) av 209 överlevande klarat 
sig utan allvarliga diabeteskomplikationer trots i medeltal 40 års 
diabetesduration

Maria Nordwall, Hans Arnqvist, Ola Ekström, Peter M Nilsson, Johnny Ludvigsson, 2025

J. Ludvigsson



Nordwall M, Bojestig M, Arnqvist 
HJ, Ludvigsson J. Declining 
incidence of severe retinopathy 
and persisting decrease of 
nephropathy in an unselected 
population of Type 1 diabetes-the 
Linköping Diabetes Complications 
Study. Diabetologia. 2004 
Jul;47(7):1266-1272.



Protektiva mekanismer



To date, findings imply that the following mechanisms exist: 

• Strategies to maintain or recover beta cells and their function

• Activation of specific glycolytic enzymes such as pyruvate kinase 

M2 

• Modification of AGE production and processing 

• Novel mechanisms for modification of renin–angiotensin–

aldosterone system activation, in particular those that may 

normalize afferent rather than efferent renal arteriolar resistance 

• Activation and modification of processes such as retinol binding 

and DNA damage checkpoint proteins



Among the many clinical and public health insights, 

research into this special study population has 

identified putative mechanisms that may in future 

serve as therapeutic targets, knowledge that likely 

could not have been gained without studying long-

term survivors.





Yu MG, Gordin D, Fu J, Park K, Li Q, King GL. Protective Factors and the Pathogenesis of Complications in Diabetes. 
Endocr Rev. 2024 Mar 4;45(2):227-252. 











Sammanfattning
• Typ 1-diabetes med lång duration men utan större komplikationer erbjuder en 

klinisk modell för undersökning av förmodade skyddsmekanismer

• Det finns flera kohorter för att utforska dessa mekanismer, inklusive Joslin-
medaljörerna, PROLONG, FinnDiane, ESCAPER, etc. om de också har 
biobankresurser (dock ej tillgängligt i Golden Year's Cohort, Storbritannien)

• Kvarvarande betacellsfunktion eller bättre lipidsammansättning kan vara en del 
av förklaringen. Hypotes: Kronisk inflammation är nedreglerad i T1D-escapers på 
grund av genetisk påverkan av leverfunktionen, eller inverkan av GI mikrobiota

PMN 2025



Peter.nilsson@med.lu.se
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