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EXECUTIVE SUMMARY

Background Since 2017, five Steno Diabetes Centers have been established in Denmark [3] aim-
ing to improve the quality of diabetes treatment and the prevention of complications to benefit both
individuals with diabetes and wider society. This ambition underlines the need for a thorough evalu-
ation of the Danish diabetes demography as well as the current state of quality of diabetes care and
risk of acute as well as macro- and microvascular complications.

Research questions and objectives To describe the Danish diabetes demography in comparison
to the background population without diabetes and trends in rates of diabetes-related acute, micro-
and macro-vascular complications. In addition, trends in major cardio-metabolic risk factor levels
and pharmacological treatment patterns are described and examined in relation to each other.

Study design The study is a descriptive, retrospective cohort study using Danish national admin-
istrative health registries and data bases.

Study setting and population The study population consists of subjects living in Denmark be-
tween 1995 and 2017 identified as diabetes patients based on register information of prescription
drug purchases and diabetes diagnoses.

Data sources The cohort was identified from Registry of Medicinal Products Statistics (EMPS),
Danish Adult Diabetes Database (DADD), National Patient Registry (NPR), Danish National Health
Service Registry (NHSR), and Danish Clinical Quality Assurance Database for Screening of Di-
abetic Retinopathy and Maculopathy (OiaBas€). Registries of demography from Statistics Den-
mark (OST) including Civil Personal Registry (CPR) and National Patient Registry (NPR) were used
for identification and to combine data at subject level of acute, micro-, and macro-vascular compli-
cations and death. The Danish National Laboratory Database (NLDO) and Danish Adult Diabetes
Database (DADT) were used to obtain risk factor measurements. See Table &1l for an overview,
and Chapter @ for details.



Executive summary

KEY MESSAGES

TYPE 1 DIABETES

Incidence, prevalence, and mortality rates for type 1 diabetes (T1D) in Denmark in the period
1995 to 2017
Main findings:

» The crude prevalence of T1D in the Danish population has been stable around 0.5% and 0.4%
among men and women

+ A total of 28,401 subjects were diagnosed with T1D by January 1st, 2017; 16,179 men and
12,222 women

* Incidence rates of T1D were slowly increasing after 2005 in subjects aged less than 20 (~0.25-
0.30 per 1000 person years) but decreasing in subjects aged over 30 (~0.25-0.20 per 1000
person years)

» Mortality rates have declined in T1D, particularly after 2005 (~5%/year). E.g. life years lost to
diabetes were 11.6 years in 2005 compared to 7.3 years in 2017 for men at age 40, for women
at age 40 11.2 years in 2005 compared to 7.2 years in 2017

» The excess mortality relative to the background population has declined by 2%/year

Levels of cardio-metabolic risk factors and diabetes care quality indicators in the period 2010
to 2017
Most cardio-metabolic risk factors have improved during 2011-2017 for T1D with:

» Decreasing levels observed for HbA1c, LDL cholesterol, and blood pressure

» Decreasing proportion of smokers, patients with glycemic dysregulation (HbA1¢ >= 58 mmol/mol),
dyslipidemia (LDL-C > 2.5 mmol/l), and hypertension (>=140/85 mmHg). Yet, one fifth of the
T1D population by January 1st, 2017 is severely dysregulated (HbA1c > 75 mmol/mol)

* However, there has been a slight increase in levels of BMI (body-mass index) and Urinary
Albumin Creatinine ratio (UACR) and a slight decrease in estimated glomerular filtration rate
(eGFR) levels

» Correspondingly, the proportion with overweight/obesity (BMI > 25 kg/m2), albuminuria (UACR
>= 30 mg/g) and impaired kidney function (eGFR < 60 ml/min) has increased. By January 1st,
2017, one fourth of the T1D population has eGFR < 60 ml/min

» There are only small differences in risk factor levels across regions and Steno Diabetes Cen-
ters

Prevalence and incidence of acute, micro-, and macro-vascular complications in T1D during
2006 to 2017

Although incidence rates of most acute- and long-term complications to diabetes have decreased
during 2006-2017, the parallel decline in mortality has resulted in increasing prevalence of some
late diabetic complications.

Main time trends in diabetes complications:



» Decreasing incidence rates have been observed for all cardiovascular disease (CVD), cere-
brovascular disease, ischaemic heart disease (IHD), and hospitalization for heart failure (HHF),
amputations, moderate/severe retinopathy, hospitalization for hypoglycemia, and diabetic ke-
toacidosis (DKA)

» Decreasing prevalence has been observed for CVD, HHF and amputations
* Increasing prevalence has been observed for CKD

» Unanticipated, no gender differences in cardiovascular complications are seen in T1D, and
even higher incidence rates of DKA are seen in women compared to men

» As expected, prevalences and incidence rates of CKD, End Stage Renal Disease (ESRD),
amputations, and hospitalization for hypoglycemia are higher in men than in women

« Within regions, prevalences and incidence rates of diabetes complications in T1D are not
different between Steno Centers and other units delivering care to T1D

TYPE 2 DIABETES

Incidence, prevalence, and mortality rates for type 2 diabetes (T2D) in Denmark in the period
1995 to 2017

There is an increasing prevalence of diabetes which is mainly driven by the increasing incidence of
T2D and to a lesser extent by decreasing mortality. In particular it was noted that:

» The crude prevalence of T2D has increased by appr. 5.5% per year from 1.2% in 1996 to
4.5% in 2017

+ A total of 255,856 subjects were diagnosed with T2D by January 1st, 2017; 141,404 men and
114,452 women

* Incidence rates of T2D showed a decrease around 2011-2014 (from ~ 6 to 4/1000 person
years, age 60) followed by an increase (~5.5/1000 person years, age 60)

» The mortality of T2D patients has decreased by 3%/year. E.g. life years lost to diabetes were
4.4 years in 2005 compared to 3.7 years in 2017 for men at age 60, for women at age 60 4.6
years in 2005 compared to 3.8 years in 2017

» The excess mortality relative to the background population has declined by 0.7%/year

Levels of cardio-metabolic risk factors and diabetes care quality indicators in the period 2010
to 2017
Most cardio-metabolic risk factors have improved during 2011-2017 with:

» Decreasing levels have been observed for HbA1c, LDL cholesterol, blood pressure

» Decreasing proportion of smokers, patients with glycemic dysregulation (HbA1c >=58 mmol/mol),
dyslipidemia (LDL-C > 2.5 mmol/l), and hypertension (>= 140/85 mmHg) has declined. Yet,
one third of the T2D population by January 1st, 2017 has HbA1c >= 58 mmol/mol
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» However, there has been a slight increase in Urinary Albumin Creatinine ratio (UACR) and a
slight decrease in estimated glomerular filtration rate (eGFR) levels

 Correspondingly, the proportion with albuminuria (UACR >= 30 mg/g) and impaired kidney
function (eGFR < 60ml/min) has increased. By January 1st, 2017, one third the T2D population
has eGFR < 60ml/min

» There are only small differences in risk factor levels across regions and Steno Diabetes Cen-
ters

Prevalence and incidence of acute, micro-, and macro-vascular complications in T2D in the
period 2006 to 2017

Although incidence rates of most acute- and long-term complications to diabetes have decreased
during 2006-2017, the parallel decline in mortality has resulted in increasing prevalence of some
late diabetic complications. Also, the large increase in T2D prevalence in Denmark in the same
period induces a large number of individuals living with chronic complications to diabetes. This is
especially the case for cardiovascular disease affecting > 100,000 individuals with T2D, and for dia-
betic kidney disease and moderate-severe retinopathy, each affecting some 40,000 individuals.

Main time trends in diabetes complications:

» Decreasing incidence rates have been observed for all cardiovascular disease (CVD), cere-
brovascular disease, ischaemic heart disease (IHD), and hospitalization for heart failure (HHF),
amputations, hospitalization for hypoglycemia, and diabetic ketoacidosis (DKA)

* Increasing incidence rates have been observed for chronic kidney disease (CKD)
» Decreasing prevalence has been observed for CVD, HHF, and amputations
* Increasing prevalence has been observed in T2D for CVD, IHD, atrial fibrillation and for CKD

* Prevalences and incidence rates are higher among men than women for most cardiovascu-
lar complications, CKD, End Stage Renal Disease (ESRD), amputations, hospitalization for
hypoglycemia, and DKA

» Generally, regional differences in prevalences and incidence rates of all diabetes complica-
tions are small. Within regions, as expected, prevalences and incidence rates of cardiovas-
cular complications, CKD, ESRD, amputations, moderate/severe retinopathy, hospitalization
for hypoglycemia and DKA are higher for T2D patients affiliated with a Steno Diabetes Center
compared to the background regional T2D population

Utilisation patterns of lipid lowering drugs in the period 1996 to 2017

The proportion of the T2D population redeeming a lipid-lowering drug increased from 25% in 2006 to
64% in 2013 followed by a plateau. Still one third of T2D however, is not treated with LLD. Lipid levels
are lower for LLD users compared to non-users, and LLD is associated with lower incidence rates of
micro- and macrovascular complications among subjects with type 2 diabetes who are currently on
lipid-lowering treatment when compared to subjects who have ever been on treatment.

COMPARISON T1D vs T2D



* Incidence rates and prevalence for T2D are considerably higher than for T1D, and T2D makes
up 90% of all diabetes in Denmark

» The mortality of T1D patients (50/1000 person years, age 70) is approximately 70% higher
than that of T2D patients (30/1000 person years, age 70)

* For cardiometabolic risk factors, the observed differences between T1D and T2D include
higher mean levels of HbA1c, a higher proportion with hyperglycemia (HbA1c >=58 mmol/mol),
higher mean levels of LDL cholesterol, and a higher proportion with dyslipidemia (LDL-C > 2.5
mmol/l) in T1D, while mean BMI- and blood pressure levels, proportion with overweight (BMI
>25 kg/m2) and hypertension (>=140/85 mmHg) are higher in T2D

+ Age-specific prevalences and incidence rates of microvascular complications: CKD, amputa-
tions, moderate/severe retinopathy, and acute complications: hospitalization for hypoglycemia,
and DKA are higher in T1D compared to T2D

CONCLUSIONS

Quality of diabetes care in Denmark is generally high, and substantial improvements have occurred
over the last decades, both in management- and levels of most risk factors, and there has been
a steady decline in several acute, micro- and macrovascular diabetes complications. The marked
decrease in amputations - a complication known to severely reduce the quality of life and have major
economic consequences for patients and society - is encouraging. Life-threatening acute compli-
cations, such as diabetic ketoacidosis, are on the decline, even though a larger proportion of T1D
patients are using insulin pumps and more T2D patients are treated with SGLT2 inhibitors; both are
conditions known to increase DKA risk.

The report documents however also areas that deserve increased awareness. Hyperglycemia, par-
ticularly severe glycemic dysregulation, remains an important challenge. Although BMI levels have
been stable in T2D, levels are still some five units higher compared to T1D. A disquieting trend
towards a fall in use of lipid-lowering drugs after 2013 calls for broad interventions targeting both
patients, health care providers and even media.

Although the increase in incidence of diabetic kidney disease in both T1D and T2D may partly be
due to a healthy-survivor effect and increased use of RAS blocking agents and SGLT2 inhibitors,
CKD implies a poor prognosis for the individual patient, and the observed increasing trend should
be monitored and managed carefully.

Despite advances in care, mortality rates in the past decades continue to be greater in T1D com-
pared to T2D, most likely explained by the higher incidence of several chronic and acute complica-
tions. Managing risk factors equally intensive in T1D and T2D is important should be a focus area.

Regretfully, the report also documents areas where poor data quality hampers a robust monitoring
of quality of diabetes care. Data shortage include lack of reporting from general practice and from
hospitals in some regions to the Danish Adult Diabetes Database and to the National Laboratory
Database. But also lack of systematic reporting of e.g. lifestyle factors and neuropathy measures is
a general weakness, and the endeavors of the established Steno Diabetes Centers in collaboration
with the Danish Regions will hopefully lead to substantial improvements in data quality.
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The current report provides a detailed overview over diabetes demography in Denmark, cardiometabolic
risk factors and diabetes complications in T1D and T2D, and a full documentation of included data,
data definitions and analyses applied.



DANSK RESUME

Baggrund Siden 2017 er 5 Steno Diabetes Centre etableret | Danmark med det overordnede for-
mal at forbedre kvaliteten af diabetesbehandling og forebyggelse af diabeteskomplikationer, savel for
den enkelte patient med diabetes som for det danske samfund. Med denne ambition er det afgerende
at kende den underliggende diabetesdemografi hvor mange har diabetes, og hvor mange nye til-
feelde ser vi og at veere i stand til at monitorere den nuvaerende kvalitet i diabetesbehandling og
forekomst af diabeteskomplikationer.

Formal At beskrive udviklingen i diabetes preevalens, incidens og dedelighed i sammenligning
med baggrundsbefolkningen samt at beskrive forekomsten af akutte-, mikro- og makrovaskulaere di-
abeteskomplikationer. Desuden kortlaegges kardiometaboliske risikofaktorer, og som eksempel pa
handtering af kardiovaskulaer risiko opgeres udvikling i lipidseenkende behandling og dennes asso-
ciation til lipidniveau og komplikationsudvikling. Endelig er det er integreret formal at dokumentere
samtlige tilgrundliggende analyser som dermed kan inspirere og danne udgangspunkt for fremtidig
kvalitetsmonitorering af diabetes i Danmark.

Design Studiet er et deskriptivt, retrospektivt kohortestudie baseret pa danske nationale sundhed-
sregistre og kvalitetsdatabaser.

Population og periode Analysen er baseret pa personer bosiddende | Danmark mellem 1995 og
2017 administrativt identificeret med diabetes i nedenstaende sundhedsregistre.

Datakilder Kohorten er identificeret pa baggrund af Leegemiddelstatistikregistret, Dansk Voksendi-
abetesdatabase (DVDD), Landspatientregistret, Sygesikringsregistret og den Landsdaekkende klinisk
kvalitetsdatabase for screening af diabetisk retinopati og maculopati (DiaBase). Demografiske opgerelser
baseres pa CPR registret og Danmarks Statistik, og komplikationsopgerelser er primeert baseret

pa diagnosekoder fra Landspatientregistret suppleret med information fra Den Nationale Laborato-
riedatabase. Opgerelser af kardiometaboliske risikofaktorer er baseret pa data fra DVDD og Den
Nationale Laboratoriedatabase.
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HOVEDKONKLUSIONER

TYPE 1 DIABETES

Praevalens, incidens- og mortalitetsrater for type 1 diabetes (T1D) i Danmark i perioden 1995
til 2017
Vigtigste fund:

Den samlede praevalens af T1D i den danske befolkning har vaeret stabil omkring 0,5% for
meend og 0,4% for kvinder

| alt 28.401 personer estimeres at have T1D per 1. januar 2017; 16.179 maend og 12.222
kvinder

Incidensrater for T1D efter 2005 har veeret let stigende blandt unge < 20 &r (~0,25-0,30 per
1000 personar) men faldende blandt personer > 30 ar (~0,25-0,20 per 1000 personar)

Dadeligheden har veeret faldende ved T1D, isaer efter 2005 (~5%/ar). Fx var antal tabte levear
11,6 &r i 2005 sammenlignet med 7,3 ar i 2017 for en mand pa 40 ar. Antal tabte levear var
11,2 &r i 2005 sammenlignet med 7,2 &r i 2017 for en kvinde pa 40 ar

Overdadeligheden i forhold til baggrundsbefolkningen uden diabetes har veeret faldende, ca.
2%/ar

Kardiometaboliske risikofaktorer i perioden 2010 til 2017
De fleste kardiometaboliske risikofaktorer er forbedrede i perioden 2011-2017 med:

Faldende niveauer af HbA1c, LDL-kolesterol og blodtryk

Faldende andel med hyperglykaemi (HbA1c >= 58 mmol/mol), hgijt blodtryk (>=140/85 mmHg),
dyslipideemi (LDL > 2,5 mmol/l) og andelen af daglige rygere er faldet. Dog er fortsat en
femtedel af alle med T1D sveert dysregulerede per 1. januar 2017 (HbA1c > 75 mmol/mol)

Der er observeret en let stigning i BMI, urin albumin-kreatinin ratio og et svagt fald i eGFR.

Tilsvarende er andelen med overveegt (BMI > 25 kg/m2), albuminuri (UACR >= 30 mg/g) og
nedsat nyrefunktion (eGFR < 60 ml/min) steget. Ca. en fjerdedel af T1D populationen har per
1. januar 2017 nedsat nyrefunktion defineret som eGFR <60ml/min

Der er kun sma forskelle i risikofaktorer mellem regioner og mellem Steno Diabetes Centre

Praevalens- og incidensrater af akutte, mikro- og makrovaskulaere komplikationer for T1D i
perioden 2006-2017

Selvom incidensen af de fleste akutte og kroniske diabeteskomplikationer har veeret faldende fra
2006-2017, har det parallelle fald i dedelighed betydet at praevalensen af visse komplikationer har
veeret stigende fordi personer med T1D lever laengere med komplikationer. Vigtigste tidstrends i
diabeteskomplikationer for T1D:



Faldende incidensrater er observeret for kardiovaskulaer sygdom (CVD), cerebrovaskular syg-
dom, iskeemisk hjertesygdom (IHD), hjertesvigt, amputationer, moderat-sveer retinopati, hos-
pitalisering for hypoglykeemi og diabetisk ketoacidose (DKA)

Faldende preevalens er observeret for CVD, hjertesvigt og amputationer
Stigende praevalens er observeret for kronisk nyresvigt (CKD) og for moderat-sveer retinopati,

Uventet ses ingen forskel mellem maend og kvinder i forekomsten af kardiovaskuleere komp-
likationer ved T1D, og incidensrater for DKA er faktisk hgjere hos kvinder end hos meend

Som forventet er preevalens- og incidensrater for CKD, amputationer og hospitalisering for
hypoglykeemi hgjere hos maend end hos kvinder med T1D

Der er ubetydelige forskelle i komplikationsrater mellem regioner

Indenfor regionerne er komplikationsrater for T1D patienter sammenlignelige mellem Steno
Diabetes Centre og de evrige T1D ambulatorier

TYPE 2 DIABETES

Przevalens, incidens- og mortalitetsrater for type 2 diabetes (T2D) i Danmark i perioden 1995
til 2017

Der har veeret en stigende praevalens i T2D, primeert drevet af en stigende incidens af T2D og i
mindre grad af den faldende dadelighed. Vigtigste fund inkluderer:

Den samlede preevalens af T2D i befolkningen er ca. 4,5% men har veeret stigende fra 1,2%
i 1995-2017 med ca. 5,5% per ar

| alt 255.856 personer estimeres at have T2D per 1. januar 2017; 141.404 maend og 114.452
kvinder

Incidensrater for T2D har veeret stigende indtil 2011 (~3-6/1000 personar, alder 60 ar) hvorefter
et betydeligt men midlertidigt fald er observeret indtil 2014 (~4/1000 personér, alder 60 ar),
og herefter har incidensen atter veeret stigende (-~6/ 1000 personar, alder 60 ar)

Dadeligheden ved T2D er faldet med 3%/ar. Fx var antal tabte levear 4,4 ar i 2005 sammen-
lignet med 3,7 &ri 2017 for en mand pa 60 ar. Antal tabte leveéar var 4,6 ari 2005 sammenlignet
med 3,8 ar i 2017 for en kvinde pa 60 ar

Overdadeligheden i forhold til baggrundsbefolkningen uden diabetes er faldet ca. 0,7%/ar

Kardiometaboliske risikofaktorer i perioden 2010 til 2017
De fleste kardiometaboliske risikofaktorer er forbedrede i perioden 2011-2017 med:

Faldende niveauer af HbA1c, LDL-kolesterol og blodtryk

Faldende andel med hyperglykaemi (HbA1c >= 58 mmol/mol), hgjt blodtryk (>=140/85 mmHg),
dyslipideemi (LDL > 2,5 mmol/l) og andelen af daglige rygere er faldet. Dog er fortsat en
tredjedel af alle med T2D dysregulerede per 1. januar 2017 (HbA1c >= 58 mmol/mol)



Dansk resume

 Der er observeret en let stigning urin albumin-kreatinin ratio og et svagt fald i eGFR

« Tilsvarende er andelen med albuminuri (UACR >= 30 mg/g) og nedsat nyrefunktion (eGFR
< 60 ml/min) steget. Ca. en tredjedel af T2D populationen har per 1. januar 2017 nedsat
nyrefunktion defineret som eGFR <60ml/min

« Der er kun sma forskelle i risikofaktorer mellem regioner og mellem Steno Diabetes Centre

Praevalens- og incidensrater af akutte, mikro- og makrovaskulzere komplikationer i perioden
2006-2017

Selvom incidensen af de fleste akutte og kroniske diabeteskomplikationer har veeret faldende fra
2006-2017, har det parallelle fald i dgdelighed betydet at preevalensen af visse komplikationer har
veeret stigende fordi personer med diabetes lever leengere med komplikationer. Samtidig betyder den
store stigning i praevalensen af T2D at et meget stort antal personer lever med kroniske komplika-
tioner. Dette er iseer tilfeeldet for hjertekarsygdom (CVD) som findes hos > 100.000 personer med
T2D, diabetisk nyresygdom (CKD) og moderat-sveer retinopati som hver findes hos ca. ~40.000
personer med T2D. Vigtigste tidstrends i diabeteskomplikationer ved T2D:

* Faldende incidensrater er observeret for hjertekarsygdom (CVD), cerebrovaskular sygdom,
iskeemisk hjertesygdom (IHD), hjertesvigt, amputationer, hospitalisering for hypoglykeaemi og
diabetisk ketoacidose (DKA)

« Stigende incidensrater er observeret for CKD
 Faldende praevalens er observeret for hjertesvigt og amputationer
« Stigende praevalens er observeret for CVD, IHD og atrieflimmer (AF) og for CKD

* Praevalens- og incidensrater er hgjere for maend end for kvinder for de fleste kardiovaskulaere
komplikationer, CKD, amputationer, hospitalsindlaeggelse for hypoglykeemi og DKA

* Der er ubetydelige forskelle i komplikationsrater mellem regioner for T1D

+ Indenfor regionerne er komplikationsrater som forventet markant hejere for T2D patienter pa
et Steno Diabetes Center sammenlignet med den regionale baggrundspopulation med T2D
som overvejende er behandlet i almen praksis

Forbrug af lipidsaenkende behandling hos personer med T2D i perioden 1996-2017

Andelen af patienter med T2D som har indlest recept pa lipidsaenkende behandling har veeret sti-
gende fra ~25% i 2006 til 64% men uaendret derefter. Saledes er en tredjedel af T2D population
ikke i lipidseenkende behandling. Indlgsning af lipidseenkende medicin er associeret med lavere lipid-
niveauer, og sammenlignet med individer som har afsluttet behandling med lipidsaenkende medicin,
er incidensrater for stort set alle mikro- og makrovaskulaere komplikationer lavere hos aktive brugere
af lipidsaenkende medicin.

SAMMENLIGNING MELLEM T1D OG T2D

* Incidensrater og praevalens af T2D er markant hgjere end ved T1D, og T2D udger 90% af al
diabetes | Danmark
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» Dadeligheden ved T1D (50/1000 personar, alder 70) er ca. 70% hgjere end for T2D (30/1000
personar, alder 70)

+ Visse risikofaktorniveauer er hgjere for T1D, primaert HbA1c, andelen med hyperglykaemi
(HbA1c >= 53 mmol/mol), LDL-kolesterol og andelen med dyslipideemi (LDL > 2,5 mmol/l),
mens BMI, blodtryk og andelen med overvaegt (BMI > 25 kg/m2) og hypertension (>= 140/85
mmol/mol) er hgjere ved T2D

« Aldersspecifikke praevalenser og incidensrater for atherosclerotisk karsygdom, CKD, dialyse-
eller transplantationskreevende nyresygdom, amputationer, moderat/sveer retinopati, hospi-
talisering for hypoglykaemi og DKA er hgjere ved T1D end T2D

+ Uventet er aldersspecifikke praevalenser og incidensrater er ens for T1D og T2D for CVD, IHD
og cerebrovaskular sygdom, mest sandsynligt fordi personer med T1D har laengere diabetes-
varighed for en given alder

KONKLUSIONER

Kvaliteten af diabetesbehandling i Danmark er generelt hgj, og betydelige forbedringer er sket i labet
af de sidste 15-20 ar, bade i handtering af og selve niveauet af risikofaktorer. Der har veeret et kon-
stant fald | adskillige akutte, mikro- og makrovaskuleere komplikationer. Der har veeret et opleftende
fald i amputationer; en komplikation som reducerer livskvalitet betydeligt og har enorme gkonomiske
konsekvenser for den enkelte patient og for samfundet.

Ogsa en livstruende komplikation som diabetisk ketoacidose er vedvarende faldende, pa trods af
at et stigende antal patienter med T1D anvender insulinpumpe, og pa trods af en steerkt stigende
andel af T2D patienter i behandling med SGLT2 inhibitorer - begge tilstande forbundet med forhgjet
DKA-risiko.

Rapporten dokumenterer dog ogsa omrédder med behov for gget opmaerksomhed. Hyperglykaemi,
i saerdeleshed sveer glykeemisk dysregulation, er en vedvarende udfordring. Selvom BMI-niveauer
har veeret stabile over tid ved T2D, er niveauerne fortsat ca. 5 enheder hgjere end ved T1D. Et
bekymrende fald i brugen af lipidseenkende behandling er observeret efter 2013 og tyder pa et be-
hov for en bred indsats malrettet bade behandlere og patienter, men maske ogsa medier.

Den stigende incidens i diabetisk nyresygdom kan til dels skyldes en "healthy survivor" effekt samt
gget brug af RAS-blokade og SGLT2 inhibitorer, men ikke desto mindre er kronisk nyrepavirkning
et darligt prognostisk tegn og noget der ber monitoreres og handteres omhyggeligt fremover. Og
pa trods af de dokumenterede forbedringer i diabetesbehandling er dedeligheden ved T1D fortsat
hejere end T2D og hgjere end i baggrundsbefolkningen, mest sandsynligt pa grund af en hgjere
forekomst af akutte og kroniske komplikationer og papeger vigtigheden af at sikre en lige sd intensiv
behandling af risikofaktorer ved T1D som ved T2D.

Desveerre dokumenterer rapporten ogsd omrader hvor darlig datakvalitet begraenser muligheden
for en robust monitorering af diabeteskvaliteten. Dataproblemer skyldes i hgj grad mangelfuld ind-
beretning fra almen praksis og visse regioner til de regionale kvalitetsdatabaser og fra visse regioner
til den nationale laboratoriedatabase. Men ogsa fra indberettende enheder er manglende system-
atisk registrering af fx neuropati og livsstilsfaktorer et generelt problem, og det er gnskeligt hvis
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etableringen af de fem Steno Diabetes Centre i Danmark i samarbejde med regionerne kan bidrage
til betydelige forbedringer i selve datakvaliteten.

Rapporten giver et detaljeret overblik over diabetesdemografi i Danmark, kardiometaboliske risiko-

faktorer og diabeteskomplikationer ved T1D og T2D, og fuld dokumentation af inkluderede data,
datadefinitioner og anvendte analyser er tilgeengelig.
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CHAPTER 1

INTRODUCTION

Diabetes is a chronic condition of considerable public health concern. Despite improvements in the
management of both Type 1 diabetes (IT1D) and Type 2 diabetes (21), negative effects on qual-
ity of life, mortality, and morbidity, especially in the presence of diabetes-related microvascular or
macrovascular complications, are still profound [13, 5, 39]. As in other countries, the prevalence of
diabetes is steadily increasing in Denmark, partly driven by declining mortality [13, @4]. Thus, it is
predicted that the number of subjects, who will live longer and develop diabetes-related cardiovas-
cular complications will also increase and pose a greater burden on the Danish health care services
and expenditures than the present one [69].

Diabetes management requires a comprehensive multifaceted approach at various strategic lev-
els involving clinical care (e.g. intensive management of risk factors including poly-pharmacological
treatment), organization of care (e.g. coordinated services of primary-care physicians, allied health
practitioners, and subspecialists), health promotion (e.g. education and support for patients in
lifestyle changes), and society (e.g. public health prevention policies). All these facets are essen-
tial and could alter the burden of diabetes and the spectrum of acute, micro- and macrovascular
complications.

Despite the growing diabetes epidemic, national and international studies have confirmed that,
improvements in diabetes care, patients’ self-management behaviours, risk factor control, and phar-
macological treatments and medical procedures have in fact taken place in recent decades [P5].
In Denmark, the Novo Nordisk Foundation in collaboration with each of Denmark’s administrative
regions, has taken the initiative to establish five outpatient Steno Diabetes Centers with a vision to
create a framework for fewer people developing diabetes and a longer and higher-quality of life for
people with diabetes [3]. In establishing the Centers, the Foundation aims to improve the quality of
diabetes care and the prevention of complications to benefit both individuals with diabetes as well
as wider society [64].

A comprehensive understanding of the Danish burden of and variation in diabetes-related compli-
cations is lacking, making it difficult to evaluate and associate time trends in diabetes-related compli-
cations with trends in cardiovascular risk factor levels and patterns in cardioprotective medication use
over time. This would be a critical piece of information needed to evaluate diabetes treatment efforts
and to identify treatment areas lacking implementation as well as to guide diabetes care efforts aimed
at reducing the micro- and macrovascular disease burden. Existing diabetes data sources for mon-
itoring diabetes prevalence and incidence in Denmark (https://www.esundhed.dk/Registre/Register-
for-udvalgte-kroniske-sygdomme) captures less than 80% of T2D treated in General Practice, and
an epidemiological classification is used to classify T1D and T2D. To improve sensitivity and clas-
sification, this analysis adds clinically reported and validated register information, primarily from the
regional quality registers [42].
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Chapter 1 Introduction

To this end, the present study examines 21-year trends in diabetes demography in Denmark. Addi-
tionally, major cardiovascular risk factor levels and development of complications in addition to use of
cardioprotective drugs among subjects with diabetes in Denmark using high-quality and national data
sources. This will provide a needed baseline to enable future evaluation of, whether the core aims
of the new Steno Diabetes Centers in Denmark have been achieved. Moreover, the study will serve
as a contribution to the ongoing evaluation of diabetes treatment by other relevant entities respon-
sible for the health care system in the five regions of Denmark.The report has been developed with
regular input from the expert consultant and the group of directors from the Steno Diabetes Centers.
Furthermore, the report is based on discussions and input from an open workshop with participation
i.a. of clinicians, epidemiologists, and representatives of the regional quality databases.
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CHAPTER 2

BACKGROUND

2.1 DIABETES IN DENMARK

The number of subjects with diabetes has risen substantially in Denmark and is estimated to continue
rising [14]. 20 constitutes 90% of all diabetes cases in Denmark [13]. In 2017, 255,856 subjects
(55% which were men) were defined as subjects with while 28,401 as subjects (57% men) with
T1D [A3]. The number of children diagnosed with T1D has previously been estimated to be increasing
with approximately 3% per year (in 2014, 296 new patients 15 years of age were diagnosed with T1D)
[72]. Diabetes is associated with 1.5 times higher risk of death compared to subjects without diabetes
[19]. The excess mortality is mostly due to cardiovascular disease (CMD). More than 80% of subjects
with diabetes experience some form of CV-related mortality [43].

2.2 CARDIO-METABOLIC RISK FACTORS AND DIABETES
COMPLICATION RISK

Previous studies of diabetes care have demonstrated that intensified treatment of major cardio-
metabolic risk factors such as glycated haemoglobin A1c (HBATQ), blood pressure, and low-density
lipoprotein cholesterol (CIDI=0) was associated with a reduction in mortality and risk of diabetes re-
lated complications, including incident CVD [23, 57]. Hence, efforts to optimise cardiovascular risk
factor assessment and management preventing adverse cardiovascular events in this population
must be emphasised for the prevention of insufficient treatment of high risk subjects, as well as to
address inappropriate treatment of subjects at lower risk. In the general Danish population, changes
in risk factors have mostly been towards a more favourable risk factor profile. Recent reports in and
national health profiles for the European Union 2019 show that levels of total cholesterol (Iofal=0),
[DI=C, systolic and diastolic blood pressure, alcohol consumption, and smoking have decreased
[B8, 70, 79]. body-mass index (BMI), physical inactivity, and consumption of unhealthy foods have
increased [686, 70, 79]. In the Danish population the median baseline measurement
before initial glucose-lowering treatment in Denmark declined from 8.9% in 2000-2003 to 7.0% in
2010-2012 [IZ3]. Similar significant improvements have been found in the Danish paediatric and
adult ™ID population but with differences between outpatient centers which could not be explained
by centre size or diabetes management [72]. Whether goal attainment for HbATd, blood pressure,
kidney function markers, D=0, and other risk factors has improved over time in the Danish diabetes
population and whether regional differences exist needs to be investigated.
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Chapter 2 Background

2.3 DIABETES-RELATED COMPLICATIONS

Traditionally, diabetes-related complications have been categorised into: acute, microvascular, and
macro-vascular conditions. These include hypoglycaemic events, keto-acidosis, retinopathy, nephropa-
thy, neuropathy, ischaemic heart disease, cerebrovascular disease, and peripheral vascular dis-
eases with resultant lower extremity amputation. In addition to these, diabetes is also associated
with health conditions whithin the musculoskeletal, hepatic, and digestive system, as well as cog-
nitive functioning and mental health, and is increasingly associated with various cancers [12, 48].
Previous studies of cohorts from high-income countries have reported the risks of morbidity from mi-
crovascular complications among people with diabetes to be at least 10-20 times higher compared
to people without diabetes. For macro-vascular complications, 2-4 times higher rates were found
among people with diabetes compared with people without diabetes [18, 87, 38]. In line with im-
proved risk factor profiles, recent observational studies have found that in the past two decades, the
spectrum of diabetes-related micro-vascular and macro-vascular complications has also experienced
positive change. Reductions in incidence rates have been observed and the greatest reductions
were found for acute myocardial infarction, stroke, and amputations while reductions in incidence
rate for end-stage renal disease were smaller [27, P8]. From existing studies of the Danish diabetes
population, we have learned that, among diabetes-related complications, particularly incidence of
lower extremity amputations have declined [36]. In 2019, concern was raised about an unantici-
pated resurgence in diabetes-related complications [29]. In the United States, the previously noted
long-term improvements for end-stage kidney disease, acute myocardial infarction, and stroke have
stalled after 2010. Updated United States statistics indicate that the recent increase in complication
rates is occurring in young and middle-aged adults among whom the risk of keto-acidosis, acute
myocardial infarctions, stroke, and lower extremity amputations increased by more than 25% dur-
ing only 5 years [24, 29, [75]. Unfortunately, data on Danish trends of diabetes-related complication
have been mainly cross-sectional studies of prevalences; contemporary Danish population-based
studies which examine longitudinal trends in diabetes-related complications are few and this is an
obvious obstacle for clinicians and policy makers who are interested in the monitoring of treatment
and prevention efforts directed to reduce the national diabetes burden.

2.4 PHARMACOLOGICAL TREATMENT FOR THE PREVENTION OF
DIABETES-RELATED COMPLICATIONS

A greater understanding of the physiology of insulin release, lipid metabolism, the cardio-renal axis,
and technological advances in drugs and therapeutics has led to new targets for pharmacologically-
treatable risk factors. Data from the Atherosclerosis Risk in Communities Study and from the Rea-
sons for Geographic and Racial Differences in Stroke Study indicated lipid-lowering medication use
and lower [DI=C as factors accountable for 33.6% and 27.2% of the observed decline in ischaemic
heart disease incidence and mortality in people with diabetes, respectively [8]. Statin treatment is
currently the standard of care in the management of diabetes-related dyslipidaemia. A new class
of lipid-lowering drug (CTO)s which target the enzyme called pro-protein convertase subtilisin/kexin
type 9 (FECSK3J), known colloquially as PCKS9 inhibitors, has become available and appears to ef-
fectively lower CDI=C levels on average by 60% in patients who are at high CVD risk, including those
with 20 [66]. The results of the trials FOURIER and ODYSSEY indicate that inhibitors
taken fortnightly, significantly reduces cardiovascular events and all-cause mortality among subjects
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2.5 The vision of Steno Diabetes Centers

with high risk of CVD [4, 7, 65]. Glucose-lowering treatment options have changed considerably
in the last couple of years, with new additions in the classes of dipeptidyl peptidase 4 inhibitors,
glucagon-like peptide 1 receptor agonists and sodium-glucose co-transporter 2 inhibitors. Several
recent randomised clinical trials have found that newer diabetes drugs exert a CVTI protective effect
beyond their glucose-lowering effect [48, 51I, B0]. No new blood pressure-lowering drugs have been
introduced in recent years. The availability of these new drugs may impact the diabetes treatment
paradigm. In Denmark, little is known about trends in their usage patterns and how these are related
to the trends in risk factor levels and diabetes-related complications. Generating such knowledge
can focus information to patients and health care professionals to improve use of certain treatments
and address areas lacking complete implementation. The report at hand focuses solely on the use of
lipid lowering drugs in Denmark and its association with lipid levels and late diabetic complications.

2.5 THE VISION OF STENO DIABETES CENTERS

Currently, Danish diabetology has a unique international position in a number of areas. The quality
of diabetes care in Denmark ranked third in the Euro Diabetes Index 2014, due to its “impressive
quality monitoring and improvement initiatives has extensive databases on the processes and out-
comes of care. A strong agenda exists to strengthen its information infrastructure; it can also boast
many local clinical guidelines, national guidelines and standards developed as part of disease man-
agement programmes and pathways” [31]. It was mentioned that diabetes care in Denmark is very
high on the political agenda with Novo Nordisk who played a large role in the treatment and care
of diabetes through creating foundations to support the research of diabetes, diabetes centers, and
public awareness of diabetes [31]. To further extend the solid platform for a more coherent health
care system and an overall boost of the national diabetes effort, the five Danish regions and Novo
Nordisk Foundation (NNE) have since 2015, established five regional Steno Diabetes Centers. The
five centres are (an overview can be found in Figure P11.):

+ Steno Diabetes Center Copenhagen (SDCQ)

+ Steno Diabetes Center Nordjylland (SDCN)

 Steno Diabetes Center Aarhus (SDCA)

 Steno Diabetes Center Odense (80CQO)

+ Steno Diabetes Center Sjaelland (SDCS)
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Region

. Hovedstaden
. Midtjylland
B Nordjitana

Sjeelland

Syddanmark

FiGurE 2.1: Steno Center locations within their regions

With the centers, the Novo Nordisk Foundation wants to strengthen the quality of diabetes care
and improve the prevention of complications to benefit both subjects with diabetes and the wider
community. The vision is for the new centres to be the driving force behind comprehensive clinical
co-operation on the treatment and prevention of diabetes which is supported by clinical diabetes
research, health promotion research, and education of patients, relatives, and health profession-
als.Each center has established partnerships with local hospitals to coorperate and extend initiatives
regionally. The Steno centers will have four core activities to raise the level of diabetes care and pre-
vention for patients with diabetes and Danish citizens. The vision will be realised through four core
activities:

1. Improved treatment of diabetes and prevention of late complications
2. Patient-oriented research
3. Inter-sectorial collaboration and disease prevention

4. Education of health professionals
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CHAPTER 3

AIMS AND OBJECTIVES

The overall aim of the study is to describe the disease reality of diabetes incorporating demogra-
phy, trends in acute, micro- and macro-vascular complications, major cardio-metabolic risk factors,
and poly-pharmacological treatment patterns in Denmark. An improved understanding of past and
current trajectories in the disease reality of diabetes provides a baseline for the future evaluation
of diabetes management and an assessment of whether the aim of the newly established Steno
Diabetes Centers in Denmark has been met. Moreover results from the study will contribute to the
ongoing evaluation of diabetes treatment for relevant entities responsible for the health care system
in the five regions of Denmark.

In the Danish population, the specific objectives of the study were to describe:

1.

2.

Incidence rates, prevalences, and mortality rates of [0 and 20 from 1995 to 2017

Trends in levels of: lipids, blood pressure, HbA1c, body mass index, urinary albumin-creatinine
ratio, and glomerular filtration rate in the period 2010 to 2017

Prevalence, incidence rates, and recurrent event rates in 10 and subjects in Denmark
between 1995 and 2017 of:

+ Cardiovascular disease including: ischaemic heart disease, heart failure, atherosclerotic
macro-vascular disease, atrial fibrillation, and cerebrovascular disease

Chronic kidney disease

» Lower extremity amputations

Retinopathy
» Hospitalisation for hypoglycaemia
» Hospitalisation for diabetic ketoacidosis
Exposure to cardioprotective medications. For the current report utilisation of lipid lowering

drugs is shown as an example, and associations with lipid levels and late diabetic complica-
tions are demonstrated.

to provide a detailed open-access documentation of data handling and statistical analyses to
allow for the future monitoring of diabetes care in Denmark with the opportunity of applying
the same data definitions and statistical methods, including code.
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CHAPTER 4

DATA SOURCES

4.1 DATA OVERVIEW AND CHARACTERISTICS

The registries and databases used as well as information on their main characteristics and owners
are presented in Table B3l. Some of the registries are accessible both via Sundhedsdatastyrelsen
(SOS) and Statistics Denmark (OST). Due to sensitivity of data—particularly data contained in Reg-
istry of Medicinal Products Statistics (BEMPS)—all data used is stored and analysed using secure
research servers at DSTL.

4.1.1 Demographics

The Civil Personal Registry (CPR) contains: individual information on the personal identification
number called the CPR-number, sex, date of birth, place of birth, place of residence, and citizenship,
as well as continuously updated information on vital status and the identity of parents and spouses
[68]. The CPR-number is used as a personal identifier in all Danish national registries and databases
enabling linkage of them.

4.1.2 Purchase of medications

Since 1994 has recorded detailed information on prescription drugs redeemed in Denmark
[7]. The registry contains data that characterises: the subject, the redeemed drug including its
package size, strength, form, Anatomical Therapeutic Chemical (BIT) code, the number of defined
daily dose (DDDD), dose, the health provider issuing the prescription, and the dispensing pharmacy.

4.1.3 Hospital visits

The National Patient Registry (NPR) includes administrative data and clinical data [67]. The ad-
ministrative data includes: identification of the subject by CPR-number, the subject’s municipality,
identification of hospital ward, and date and time of activities during the hospital visit. The clinical
data includes: diagnoses and surgical and treatments procedures performed.

4.1.4 Non-hospital-based health services

The Danish National Health Service Registry (NHSE) contains information about health services
which are completely or partially covered by the public healthcare system which are provided by
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non-hospital-based health professionals contracted with the public healthcare system, e.g. general
practitioners, practising medical specialists, chiropractors, and chiropodists [65].

4.1.5 Diabetes quality of care databases

Three independent diabetes quality of care databases exist in Denmark®™. The overall purpose of
such databases is to develop, monitor, and provide a comprehensive picture of the quality of diabetes
care in Denmark.

» Danish Adult Diabetes Database (DADD) records the quality of treatment and control of adult
subjects with diabetes [35]. Annual statuses of subjects are reported by outpatient clinics and
general practitioners.

* A complementary database exists for children and adolescents with diabetes.As of March 23,
2020 this database is not available for the current report, and information on children and
adolescents is based on other sources.

+ Danish Clinical Quality Assurance Database for Screening of Diabetic Retinopathy and Mac-
ulopathy (DOiaBase) records information on the quality of the screening efforts for diabetes-
related eye complications [2].

4.1.6 Laboratory measurements

The Danish National Laboratory Database (NLTJ) contains detailed information on laboratory mea-
surements at major Danish clinical biochemical and clinical immunological laboratories. In addition
to the daily transfer of current laboratory data, historical laboratory data has also been obtained from
several regions and former municipalities. However, data from Region Midt is currently missing in the
NID. In cases where subjects have not consented to their information being exchanged, laboratory
measures were not transmitted to NITTJ. Due to temporal differences in the transfer of data from the
different regions to the database, coverage varies by region.

4.1.7 Danish Diabetes Register

A large diabetes-specific registry exists for Denmark [T3]. The diabetes registry is constructed from
data from NPR, EMPS, NHSR, DADD, and DiaBasd. The diabetes registry contains data on 448,445
subjects with diabetes, approximately 90% of whom are subjects classified as having Type 2 dia-
betes (I2D). Further information on the registry can be found in Section BJl. The registry has been
validated [P8].

'The data bases do not provide complete data coverage as data from general practice stopped during 2014.

22



4.1 Data overview and characteristics

TABLE 4.1: Registries and information used in the study

Registry Owner Contents
RVPS SDS and OST Prescription medication purchases
Annual registrations of clinical health status includ-
ing: smokin m index, bl r r
DADD The Danish Clinical Quality Pro- "J: SMoking, body mass index, blood pressure,
ram kidney function markers, date and type of diabetes
g diagnosis
Diagnoses and procedures at hospitals; contains
NPR and both hospitalisation and discharges (included to
censor periods of unknown drug use)
Annual registrations of retina and maculopath
DiaBasd The Danish Clinical Quality Pro- g pathy
status
gram
Registry of demographical indicators such as:
CPR CPB—number, marltfall status, c.ountry of orlgln,.ml-
gration status, socio-economic status, and time
spend abroad
NHSR Dates of billing for diabetes-related podiatry
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CHAPTER 5

METHODS

5.1 THE DANISH DIABETES POPULATION

5.1.1 Construction of the Danish Diabetes Register

The Danish diabetes registry was constructed from existing Danish health care registries, using all
available sources to obtain maximal sensitivity. More detailed information can be found in Carstensen
et al. [A3].

5.1.2 Definition of subjects with diabetes

Diabetes subjects were defined using as inclusion date—a proxy for the date of diabetes diagnosis—
the earliest date of the following:

+ First occurring diagnosis of diabetes (ICD-8 codes: 249 and 250; ICD-10 codes: E10 and
E11; with the exclusion of gestational diabetes) in the National Patient Registry (NPR) ([67],
valid from 1977)

» First occurring use of diabetes podiatry in the Danish National Health Service Registry (NHSR)
([65], valid from 1990)

« First date of purchase of any anti-diabetic medication (BIT A10xxx) in the Medicines Products
Registry ([Z7], valid from 1995)

 Earliest mentioned date of diagnosis in the Danish Adult Diabetes Database (DADD) ([35],
valid from 2005)

« Earliest date of eye examination recorded in Danish Clinical Quality Assurance Database for
Screening of Diabetic Retinopathy and Maculopathy (DiaBasé), valid from 2009)

The type of diabetes was classified as Type 1 diabetes (I1D) if subjects in the diabetes registry
met any of the following criteria):

* Purchase of insulin before age 30
+ Classified as 11D in the majority of the subject’'s DADD records (and similarly for T2D0)

* Not classified as either 1D or in DADD, but the majority of the subjects’ records from
NPR classified the subject as T11J
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A subject could not be classified as TID if there was no recorded date of insulin purchase. Subjects
not classified as TID were classified as [20. Subjects with an inclusion date in the registry after 1st
January 1996 were considered incident cases of diabetes, whereas those included before were only
considered prevalent cases as of 1st January 1996 with uncertain date of diagnosis.

Documentation of the registry and the analysis files of prevalence and follow-up can be found in
[10] and a complete account of all statistical analyses based on these is available in [9].

5.2 DEFINITION OF REGIONS AND STENO DIABETES CENTER
AFFILIATION

The diabetes register has a region variable defined as the region of residence of each subject at the
beginning of the year in which the subject is included in the diabetes registry (region at diagnosis),
but we also classified persons by the region of residence at the beginning of each year. Itis the latter
we used here for 2017.

From DVDD we have selected the first record after 1 January 2016 for each person. We used a
classification of clinics to determine whether a subject at the end of 2016 belongs to one of the Steno
centres, another clinic (which we coded as Ambu), were reported from clinical practice or were not
reported at all (the latter two categories were coded as Prac), teh coding of clinits to steno centres
is detailed in the appendix O, p. POA.

The number of persons that can be classified as Steno patients is limited even among the T1D
patients, see Table &]; particularly in region Midt. About a quarter of the T1D patients do not have a
record from DVDD after 2016. Some of this may be due to misclassification of patients; it is possible
to be classified as a T1D patient without any DVDD record.
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5.3 Cardio-metabolic risk factor levels

TaBLE 5.1: Prevalent diabetes patients as of 1 January 2017, classified by type of diabetes and clinic
affiliation.
“Ambu” refer to patients reported from a clinic not classified as a SDC clinic, “Prac” to
patients reported from general practice, and “No DVDD” to patients with no DVDD record
after 2016 (most of whom without any).

Region at 1 Jan 2017

Hov Midt Nord Sjll Syd — Sum
Type 1
SDCC 3,321 14 5 56 31 6 3,433
SDCA 9 1,598 15 5 2 0 1,649
SDCN * 17 1,394 * * * 1,418
SDCS 38 * 0 2,468 * 0 2,510
SDCO 6 10 * 14 1,363 0 1,395
SDC 3,376 1,640 1,416 2,545 1,421 7 10,405
Ambu 2,881 3,237 913 369 3,254 23 10,677
Prak 9 15 9 14 34 0 81
noDVDD 1,655 1,472 591 1,157 1,617 746 7,238
Sum 7,921 6,364 2,929 4,085 6,326 776 28,401
Type 2
SDCC 2,320 4 4 26 8 2,368
SDCA 1,991 6 0 * 0 2,002
SDCN 0 4 1,154 0 * 0 1,159
SDCS 18 0 0 3,547 4 * 3,570
SDCO * * * * 1,265 0 1,271
SDC 2,342 2,000 1,166 3,574 1,279 9 10,370
Ambu 8,571 4,148 2,057 393 7,445 38 22,652
Prak 3,125 1,585 652 1,357 1,688 * 8,410
noDVDD 58,413 46,720 23,177 37,649 45,037 3,428 214,424
Sum 72,451 54,453 27,052 42,973 55,449 3,478 255,856

5.3 CARDIO-METABOLIC RISK FACTOR LEVELS

5.3.1 Definition of risk factors and valid ranges

Data on HBATGQ, estimated glomerular filtration rate (GER), urine-albumin creatinine ratio (OACR),
and lipid levels was sourced from the Danish National Laboratory Database (NIJ). The measure-
ments were identified by the Nomenclature for Properties and Units (NPL) codes listed in Table E2.
Data on blood pressure, BMI and smoking habits was sourced from the DADD. Triglycerides are a
risk factor used to examine risk of cardiovascular events [5, 2], 52, 53]. UACR and eGFR are risk
factors used to determine risk of kidney-related adverse outcomes [32, 45, B9]. The ranges of risk
factor values considered valid were determined by subject matter experts, laboratory reference level
values, and existing literature on risk factor levels in different populations.
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TaBLE 5.2: Risk factors of interest and the Nomenclature for Properties and Units (NPU) codes used

to define them

Risk factor NPU code | Risk factor NPU code
NPUO01566 NPU27300
NPU01549 DNK35249

Total-C NPU17029 HbA1c NPU29296
NPU10033 NPU03835
NPU18411 NPU02307
NPU10171 NPU19661
LDL-C NPU01568 UACR NPU28842
DNK35308 DNK05289
NPUO03918
NPU10157
HDL-C
NPU01567 DNK35131
NPU18107 | NPU28811
DNK35301
NPU09256 DNK35302
VLDLC  \puotses | GFR DNk3s303
DNK35304
NPU03620 NPU19597
TRIG NPU04094 NPU28271
NPU18106 NPU10295

5.3.2 The Danish Diabetes Registry supplemented with risk factor

measurements

We augmented the diabetes registry with all risk factor measurements linked by subjects’” CPR-

numbers.

5.3.3 Monitoring of risk factors

To examine trends in monitoring risk factor levels, the frequency of each type of risk factor measure-
ments and the temporal distance between successive measurements was calculated. The latter was
only possible for subjects who had multiple risk factor measurements.

5.3.4 Annual risk factor levels

To describe annual risk factor levels and how these differ by region and type of diabetes, we calcu-
lated the mean risk factor measurement value per subject, per calendar year, and per risk factor. Pro-
portions of subjects within respective risk factor thresholds were calculated. The thresholds for lipid
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5.4 Diabetes-related complications

were defined according to the 2019 European Society of Cardiology (ESTC)/European Atheroscle-
rosis Society (EAS) guidelines for the management of dyslipidaemia [47]. We stratified subjects
according to region, Steno Diabetes Center, and type of diabetes using the previously described
variables. The annual prevalent diabetes population for the years 2010 to 2017 were defined as all
subjects with diabetes alive as of 1st January a given year.

5.3.5 Estimation of risk factors

To estimate risk factor levels, an additive mixed effects model was used containing:
+ Sex (fixed effect)
 Age (fixed effect)
* Year of risk factor measurement (fixed effect)
+ Duration of diabetes (fixed effect)
» Region of residence (fixed effect)
» Subject (random effect)

Using this model, 95% prediction intervals of estimated values were calculated. The 95% predic-
tion interval is a population-level statistic describing the area in which, based on the observed data
and model estimates, we expect future values of risk factors to be contained with a certain probability
(here 95%).

5.4 DIABETES-RELATED COMPLICATIONS

To identify events in registries and databases, we used the International Classification of Diseases
(ICD) (specifically ICD 10th revision (ICD=10)) codes for diagnosis along with surgical procedure
and treatment codes in the National Patient Registry (NPR). For chronic kidney disease (CKD)
and diabetic nephropathy, Nomenclature for Properties and Units (NPL) codes for measurements
of glomerular filtration rate and albumin-creatinine ratio were also used, respectively. We based the
incidence of end-stage renal disease on the number of cases in which dialysis was initiated or kidney
transplantation was performed or glomerular filtration measurements were < 15 mL/min/m? in lab-
oratory measurements. Diabetic nephropathy was based on albumin-creatinine ratio thresholds (i.e.
< 30mg/g as normal, > 30 mg/g for micro-albuminuria and > 300 mg/g for macro-albuminuria).
The cut-off of 30 mg/g has been used as a predictor of diabetes-related complications [71].

5.4.1 Incidence rates of complications

We modelled the first occurrence of a complication of interest following a diagnosis among subjects
with no prior instances of the complication. We used a Poisson regression model to model inci-
dence rates of complications with the following effects (splines are flexible continuous function of the
variable):

» Age at follow-up (current age; spline effect)
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 Duration of diabetes (time elapsed since diagnosis; spline effect)
+ Sex (fixed effect)

+ Calendar time (linear term, fixed change per year)

5.5 CARDIOPROTECTIVE DRUG USE PATTERN

The data used is outlined in Figure ??. We augment the diabetes registry with data on drug use. The
sources of information used to determine drug use patterns are data from the Registry of Medicinal
Products Statistics (EMPS) augmented with information from the diabetes registry. The cardiopro-
tective drugs considered in the present study are listed in the following sections. All redeemed
cardioprotective drug prescriptions in were extracted and categorised into respective drug
groups. Drug coverage at any given day was calculated based on amount purchased (amount of
packages x pack size) and daily dose prescribed.

5.5.0.1 Definitions of lipid-lowering medications considered

The lipid-lowering drugs extracted from the are listed in Table B23. Additionally, Lovastatin,
Fluvastatin, and Cerivastatin are sometimes grouped as the category “Other statins”. When consid-
ering the date of the first purchase or use of a lipid-lowering drug (doLLD ), the date is defined as the
first date of use of any medication.

5.5.1 Deriving cardioprotective drug exposure covariates

For the years 1996 to 2016, we extract those observations from that have an ATC code of
interest. We augment this data with information on dosages from DOSO information which is provided
alongside BMPS. For this data we calculate the following. The amount of defined daily dose (DDD)
is calculated as the number of packages multiplied by the number of DDD in a package

quantity(DDD) = apk - volume (5.1)
The strength is calculated as the number of packages multiplied by the numeric pack size
quantity(STK) = apk - packsize (5.2)

The mg amount of the medication is the number of packages multiplied by the numeric pack size
and the strength of each STK

quantity(MG) = apk - packsize - strnum (5.3)

strnum

If the strength is provided in milligram, the final multiplier is replaced by =555, and if it is provided in
gram, by strnum - 1000. We only calculate drug use for those subjects who have purchased drugs
more than twice to avoid conditioning on the future.

All subjects were followed from 1st January 1996 or date of diabetes diagnosis until date of em-
igration, death or 1st January 2017. Information on emigration periods and death was extracted
from Civil Personal Registry (CPR). Concomitant use of different drugs was allowed. The func-
tion gen.exp in the Epi package for R was developed and used to generate medication exposure
variables. The function provided the following information for each medication:
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5.5 Cardioprotective drug use pattern

TaBLE 5.3: Lipid-lowering medications

ATC code Medication

C10AA01 Statins
C10AA02 Statins
C10AA03 Statins
C10AA04 Statins
C10AA05 Statins
C10AA06 Statins
C10AA07 Statins

C10AB0O1 Fibrates
C10AB02 Fibrates
C10AB04 Fibrates

C10ACO01 Bile acids
C10AC02 Bile acids
C10AC04 Bile acids

C10ADO06 Nicotinic acids
C10AD52 Nicotinic acids

C10AX09 Ezetimibe
C10AX13 PCSK9
C10AX14 PCSK9

C10BA0O2 Statin combinations
C10BA0O5 Statin combinations

» Time since initiation of a medication

* Indicator of not using medication

» Date of most recent cessation of medication

» Time since most recent cessation of medication

« Cumulative time using medication

» Cumulative dose
All covariates were evaluated each tenth of a year of follow-up for each subject. A buffer of one
month was allowed in the calculation of medication coverage.

An adjustment factor of 1.25 to the coverage period based on prescribed dose was used. Finally,

discontinuation was defined as 50 days after most recent prescription filled if no other prescription

was filled since, allowing subjects to discontinue and resume therapy with drugs several times during
follow-up.
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Leegemiddeldatabasen
Information available
« PNR Civil registration number

+ Takstdato Date
arstdare Leegemiddeldatabasen (sup-

plementary infromation)
Information available

« ATC Anatomical Therapeutic Chemi-
cal Classification system code

* DOSO Dosage code « DOSO Dosage code

« APK Number of packages - DAGDOSIS Daily dose
+ VOLUME Volume

+ DOSERING_TOTAL Total dose

* PACKSIZE Size (numeric)

+ STRNUM Strength (numeric)

+ STRENG Strength (character)

Ficure 5.1: Construction of the medication purchases data set which the diabetes registry
is augmented with. We have only listed variables of interest (for full informa-
tion see http://www.dst.dk/extranet/forskningvariabellister/0Oversigt¥
20over}20registre.html (in Danish)). Data was matched on DOSO .

TABLE 5.4: STRNUM values added for missings based on STRENG values

Medication ATC code STRENG STRNUM
Nicotinc acid derivates C10AD52 1000 mg + 20 mg 1020
Statin combinations C10BA02, C10BA05 10 mg + 10 mg 20
Statin combinations C10BA02, C10BA05 10 mg + 20 mg 30
Statin combinations C10BA02, C10BA05 10 mg + 40 mg 50
Statin combinations C10BA02, C10BA05 10 mg + 80 mg 90

5.5.2 Adjustments for missing information

For medications that do not have a quantity(MG) value but where we know the strength from else-
where, we use the STRNUM

Definition of daily dose for combination products where DOSO information is missing is assumed
to be 1 per day

5.5.3 Calculation of use of medication based on purchasing information and
follow up

Follow up information is determined on the basis of the diabetes registry. For the follow-up period
(defined as 1996 to 2016), time since first medication use and cumulative dose at a certain time
point is calculated for the entire period. As inputs for the calculation we use date of purchase (dop),
dosage per time (dpt), and amount (amt). The duration (dur) is calculated as

dur = (5.4)

dpt
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5.5 Cardioprotective drug use pattern

which gives us the length of an exposure period. A subject is defined to not be using medication at
a given date of follow-up (dof) if their dpt is zero and the dof occurs before the dop.

Exposure to medication is then interpolated to match the dates of follow-up provided. We merge
the purchase dates, the indicator for not using medication, and the date of not using medication with
the dates we are interested in obtaining medication use information for (dof). The medication use
indicator is adjusted to the merged dates using the last observation carried forward function from
the zoo package in R, which is a generic function for replacing a missing value with the most recent
non-missing value occurring prior to it. Following this, we perform linear interpolation of cumulative
dose and cumulate time from the purchase data. Given two points, linear interpolation consists of
connecting the points with a straight line. This is performed using the approx function in R. This
is implemented in the gen.exp function from the Epi package. This approach is undertaken for all
medications of interest.

Time of first purchase

T flab June of medication January June
ime of laboratory @

measurement

Window before medication
has an effect

A lllustration of the interaction between first use of medication and laboratory measurements

Time of purchase

of medication

Follow-up time with

chosen breaks

B lllustration of the interaction between first use of medication and laboratory measurements

Ficure 5.2: lllustration of calculation of use of medication

We consider medicine duration to be the amount of medication consumed relative to the dose.
Missing values were replaced with the last observation carried forward and we considered only those
subjects measured twice as we used interpolation. If a daily dose prescribed was not registered for
a medication we assumed one tablet per day for statins and used the defined daily dose for non-
statin medications. Discontinuation was defined as 50 days passing between the latest prescription
without filling another prescription.
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5.5.4 Further analysis of data

We use the R package TraMineR to illustrate medication use as the package is created for visualising
sequences of states or events. Sequences describe life trajectories. We analysed prescription filling
as events meaning they occurred at a certain time point and had no duration. We converted time-
stamped event data to state sequence format (using the function seqdef ), where successive states
of a subject are given in consecutive columns, i.e. long format. State sequence format is required
by the TraMineR package [?2]. Our event variable contains the information on medication at each
time point (dof). We then plot events/transitions as state sequences. An event sequence is an
ordered list of transitions where a succession of transitions are separated by arrows, an example
can be found in Figure 3. From state sequence data we can calculate state distribution tables.
Such tables include the state distributions, number of valid states, and entropy measures for each
time unit. We are also able to calculate the mean time spent in each state.

No medica- Simvastatin No medica-
. —| Simvastatin —{and Eze- — .. —{ Deceased
tion , tion

timbe

Ficure 5.3: Example of a sequence

5.6 SOFTWARE

For registry processing we used SAS version 12.4, including the %Lexis macro [11] and for statistical
analyses and graphics we used R version 3.5.0 [60], using the Epi version 2.30, haven version 2.1.1,
dplyr version 0.8.3, and ggplot2 version 3.2.1. Plots were optimised for black-and-white printing and
colour-blindness using viridis colours.
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CHAPTER 6

RESULTS

6.1 DIABETES DEMOGRAPHY IN DENMARK BETWEEN 1996—2016

In the period 1996-2016, 448,445 persons were recorded in the diabetes register in Denmark, about
9% were coded as T1D and the rest classified as T2D. 83,441 (19%) were prevalent cases as of
1st January 1996. The median age at diagnosis for T1D persons was approximately 30, and slightly
higher among males. The median age at diagnosis was approximately 63 among T2D persons and
slightly higher for females. See Table B for details.

The classification of type of diabetes is based both on diagnosis codes from NPR and from DVDD,
where DVDD is considered the more reliable. But since DVDD has only been in operation from 2005,
persons who died before 2005 will have no DVDD record, and will have the classification based only
on NPR. It is likely that the NPR cassification alone will have a higher misclassification of “true” T2D
as T1D. Thus, we may overestimate the prevalence of T1D in the first period, and this phenomenon
is most pronounced for the older ages (who have a higher likelihood of being dead by 2005). This
should be kept in mind when assessing the trends in T1D.
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TaBLE 6.1: Persons, follow-up time, ages, and dates of entry and follow-up from the Danish Diabetes

Register. Includes persons over 100 years old and persons during during non-residency
in Denmark. Medians and inter-quartile ranges (IQR: 25th and 75th percentiles). The
label <1996 refers to the prevalent cases as of 1st January 1996 and the label 1996+
refers to diabetes cases included in the registry after this date.

No. persons Sex T1D T2D DM
< 1996 M 12,378 30,338 42,716
W 9,596 31,129 40,725
M+W 21,974 61,467 83,441
1996+ M 11,646 192,418 204,064
W 8,173 152,767 160,940
M+W 19,819 345,185 365,004
Total M+W 41,793 406,652 448,445
T1D T2D
Median IQR Median IQR

Date of inclusion®+2
1996+ M 2005.7 2000.5 2010.9 2008.5 2003.1 20124
W 2005.6 2000.4 2011.0 2008.3 2002.8 2012.3

Age at inclusion?

1996+ M 30.7 15.7 47.6 62.1 53.0 70.6
w 26.8 12.4 48.5 64.6 541 74.2
Person-years
< 1996 M 21.0 9.5 21.0 8.9 3.6 18.2
w 21.0 9.3 21.0 9.1 3.8 18.9
1996+ M 8.9 4.3 14.5 6.0 3.0 10.5
w 9.3 4.4 14.9 6.1 3.1 10.9
Date of follow-up?:3
< 1996 M 2006.5 2000.7 2006.5 20004 1997.8 2005.1
w 2006.5 2000.6 2006.5 2000.6 1997.9 2005.5
1996+ M 2011.0 2008.0 2013.9 20125 2008.8 2014.6
w 2011.0 2008.1 2014.0 2012.3 2008.7 2014.6
Age at follow-up?
< 1996 M 53.5 41.3 65.3 70.9 62.5 78.2
w 55.5 41.3 71.0 76.0 66.6 82.7
1996+ M 36.5 20.6 52.4 65.9 571 73.9
w 324 17.4 53.8 68.4 58.2 77.7

1 Persons included before 1996 do not have a reliable date of inclusion;
date and age at inclusion cannot be computed.

2 Dates are coded such that 1st January 2006 is 2006.000 and 31st December 2006 is 2006.997.
3 Median and IQR for the median date and age of follow-up for each subject.
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6.1 Diabetes demography in Denmark between 1996-2016

6.1.1 Diabetes prevalence

The age-specific prevalences for the years 1996, 2003, 2010, and 2017 are shown in Figure B
separately for T1D and T2D. The crude prevalence of T1D (0-99 years of age) was stable at 0.5%
for men and 0.4% for women over the study period, whereas the crude prevalence of T2D tripled
over the study period — from 1.2 to some 4.5%, slightly more for men than women with an annual
increase of 5.5% per year. The fraction of T1D among all diabetes patients has dropped from 25%
in 1996 to 10% in 2017. For T1D the age-specific prevalence increased until age 40 for men and 30
for women (Figure Bl a and b). Age-specific T2D prevalence showed a peak in 2017 at age 80 at
19% for men and 16% for women (Figure B ¢ and d).

6.1.2 Diabetes incidence

In the period 1996 to 2016 there were 363,664 new cases of diabetes of which 19,712 (5.4%)
were T1D. Persons over 100 and those not residing in the country at diagnosis were excluded in
the calculation. For T1D we found that incidence rates in younger ages were slightly increasing,
whereas rates for older ages showed a decrease. The overall average showed a decrease of 3.5%
per year (Figure B2 a and b). For T2D the patterns were almost identical at different ages. They
increased until 2011, decreased until 2014, and have increased since then (Figure B2 ¢ and d).
Poisson regression models with terms of age, date of follow-up (period) and date of birth (cohorte)
showed that men had higher incidence rates than women and that there were different age-patterns
for T1D incidence rates in men and women. For men there was an increase until age 18, a plateau,
and then a slight increase until 40, whereas women’s incidence increases until age 15 and then
decreases. The absolute sizes of the incidence rates of T1D and T2D are hard to compare because
of the differences in ages at diagnosis, but generally T2D occurs at 20—30 times the rates of T1D.

A decomposition of age, period and cohort effects on incidence of T1D and T2D is given in the
appendix, section ??, Figure 22, page P10.
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1.0 Men Women

o
o]
|

T1 diabetes prevalence (%)

T2 diabetes prevalence (%)

Age Age

FIGURE 6.1: Age-specific prevalence of T1D (a and b) and T2D (¢ and d) in Denmark as of 1st
January 1996,2003,...,2017. Note the different y-axes in the upper and lower pan-
els. Shaded areas represent 95% confidence intervals. a: T1D men. b: T1D women.
c: T2D men. d: T2D women
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FIGURE 6.2: Age-specific incidence rates in different ages as of 1st January 2015 from Age-Period-
Cohort models. Note the different y-axes in the upper and lower panels but that the
relative extent of the axes is the same for T1D and T2D. Shaded areas represent 95%
confidence intervals. a: T1D men. b: T1D women. ¢: T2D men. d: T2D women
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6.1.3 Diabetes mortality
6.1.3.1 Mortality Rates

Figure B3 shows the mortality for T1D and T2D patients by current age as well as the T1D/T2D
mortality rate-ratio as of 2015.

We found that the Men/Women mortality ratio was approximately 1.5 both for T1D and T2D patients
at all ages. For T1D patients we observed an increase in mortality by calendar time until 2005, and
a decrease of 4.9% per year after that. Mortality in T2D patients showed a consistent decrease over
the entire study period of 2.9% per year; a 2.5% decrease per year for women and a 3.3% decrease
per year for men.

For the T1D against T2D mortality rate ratio, we found a higher mortality among T1D patients
(RR=1.5), mainly in the age-range 40-80.

6.1.3.2 Effect of diabetes duration

Both for mortality and SMR there is a strong effect of diabetes duration; they are increased in the
first year after diagnosis. This is not detailed here but an overview of the effects is given in section
@, Figure [3 on page P14.

6.1.4 Lifetime lost to diabetes

With known rates of diabetes incidence and mortality among persons with and without diabetes it is
possible to compute the the lifetime risk of T1D or T2D, the expected lifetime spent with diabetes,
and the lifetime lost to diabetes at any age. The latter is defined as the difference in life expectancy
between a person (at a given age) without diabetes and a person with either T1D or T2D.

The calculations are based on a model with separate mortality rates for persons without diabetes
and with T1D resp. T2D, as well as incidence rates of T1D and T2D among persons without diabetes,
using spline effects of age, calendar time and birth cohort, but ignoring diabetes duration. Rates from
these models at specific calendar times were used.

From table B2 we see that in the period 2005—17 the lifetime risk of T1D has declined from 1.5 to
1.2% for men and from 1.1 to 1.0% for women, whereas the lifetime risk of T2D increased from 23
to 26% for men and from 20 to 21% for women (Table B3).

The life time lost is larger for T1D than for T2D and larger for men than for women (Table B2,
Figure 64). At the end of the study period the lifetime lost for a 50-year old T1D person is about 6.5
years, and for a T2D person a bit less than 5 years, a bit less for women than for men. However, the
decline in number of life years lost is larger in T1D than T2D. E.g. life years lost to diabetes were
11.6 years in 2005 compared to 7.3 years in 2017 for men at age 40, for T2D at age 40 7.3 years in
2005 compared to 5.7 years in 2017.
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FIGURE 6.3: Age-specific mortality rates as of 1st January 2015 for T1D patients (broken lines) and
T2D patients (fill lines). The dotted line at the bottom shows the age-specific mortality
rate-ratio between T1D and T2D patients, with the scale on the right.

Women shown in red, men in blue.
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TaBLE 6.2: Life time risk, expected lifetime spent with diabetes and life time lost by type of diabetes,
sex and date (1 January each year). All numbers except the two first columns are in
years. Note the different ages at calculation of life lost for T1D and T2D, accommodating
the different age-distributions of T1D and T2D. The calculations are based on estimated
cross-sectional rates from age-period-cohort models for incidence and mortality for per-

TABLE 6.3: Average change (%/year) in prevalence, incidence, mortality and SMR of diabetes in
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sons without diabetes and persons with T1D and T2D.

Lifetime Expected lifetime Life time lost (years) to

risk (%) (years) spent with T1D, at ages T2D, at ages
Date T1D T2D noDM Ti1D T2D 25 40 50 60 40 50 60 75
Men
2005 1.5 23.3 718 05 34 132 116 97 73 73 59 44 22
2008 1.5 28.1 714 05 44 136 12.0 101 7.8 6.4 51 39 20
2011 14 31.5 714 06 52 124 110 94 75 57 46 35 19
2014 1.3 29.7 727 06 51 102 91 79 64 56 46 36 20
2017 1.2 264 744 06 46 81 73 63 52 57 47 3.7 2A1
Women
2005 1.1 19.8 765 04 32 124 112 99 81 7.0 59 46 25
2008 1.1 234 762 04 40 126 114 102 84 6.2 52 40 21
2011 1.0 25.7 763 05 47 114 104 94 79 57 48 3.7 20
2014 1.0 23.9 774 05 45 98 90 81 69 56 48 3.7 20
2017 1.0 21.1 788 05 41 82 76 69 6.0 57 49 3.8 21

Denmark over the period 1996-2016.

Men Women
% per year Change 95%Cl Change 95%Cl
Prevalence T1D 0.51 ( 0.46; 0.57) 0.52 ( 0.46; 0.59)
T2D 5.64 ( 5.61; 5.67) 5.22 ( 5.19; 5.24)
Incidence T1D —3.27 (—3.59;—2.94) —3.78 (—4.19;—-3.37)
T2D 3.43 ( 3.15; 3.61) 3.16 ( 2.98; 3.34)
Mortality TiID —0.51 (—1.34; 0.33) —0.17 (—1.19; 0.86)
T2D —3.30 (—3.48;—3.13) —2.53 (—2.73;—2.33)
SMR T1D 2.55 ( 1.69; 3.42) 2.45 ( 1.40; 3.51)
T2D —0.46 (—0.28;—0.64) —0.23 (—0.44;—-0.03)
Follow up only > 2005
Mortality TID —5.10 (—3.53;—6.63) —4.98 (—2.88;—7.03)
T2D —3.64 (—3.36;—3.92) —3.06 (—2.74;—3.38)
SMR TID —1.89 (—0.28;—3.48) —2.28 (—0.07;—4.36)
T2D —0.72 (—0.43;—1.01) —0.60 (—0.27;—0.92)




6.1 Diabetes demography in Denmark between 1996-2016
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Chapter 6 Results

6.1.5 Prevalence, incidence, and mortality by regions

In general there is remarkably little variation between the regions in diabetes occurrence, although
there seems to be a general small tendency that region Sjaelland is slightly higher than region Hov-
edstaden, which again is slightly higher than the 3 western regions.

6.1.6 Prevalence of diabetes at 2017 by region

From figure B5 it is clear that the only difference to be seen between regions is between Region
Hovedstaden and Sjlland, with Sjlland slightly higher than Region Hovedstaden — recall that the
median age at diagnosis is 60 years, and that is where the differences are biggest. The pattern is
generally the same for men and women.
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FiGuRE 6.5: Age-specific prevalence of T1D (left panel) and T2D (right panel) in Denmark as of 1
January 2017 by region. Shaded areas indicate 95% confidence intervals.
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6.1 Diabetes demography in Denmark between 1996-2016

6.1.7 Incidence of diabetes by region

From Figure B8 we see the well known higher incidence rates among men, and that the sex-
difference is much larger than the difference between regions, but also that there is no consistent
geographical pattern in the rates.
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FIGURE 6.6: Incidence trends 2006-16 in T1D (left panel) and T2D (right panel) in Denmark by region
and sex. Shaded areas indicate 95% confidence intervals; men in full lines, women in

broken.
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Chapter 6 Results

6.1.8 Mortality in diabetes by region

The time trends in mortality seem to be very similar between the regions, with the same pattern in
trends as in total population. The curves for T1D look very erratic because numbers are small.
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Ficure 6.7: Mortality in T1D (left panel) and T2D (right panel) patients in Denmark by region and sex.
Shaded areas indicate 95% confidence intervals; men in full lines, women in broken.
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2 TRENDS IN CARDIO-METABOLIC RISK FACTOR LEVELS IN THE
PERIOD 2010—-2017

This section describes the trends in cardio-metabolic risk factors in the Danish diabetes population in
the period 2010 to 2017 by region and at Steno Center level as per 2017. Data on cardio-metabolic
risk factors is sourced from the NLD and DADD. All available cardio-metabolic risk factor measures
were linked to the Danish Diabetes Register. As such, the following subsections will address the
annual prevalent diabetes population from the Danish Diabetes Register with corresponding cardio-
metabolic risk factors. The first subsection describes main characteristics of the annually prevalent
T1D and T2D populations, respectively. The following subsections will describe, for each cardio-
metabolic risk factor, and for both T1D and T2D:

« Main findings”

« The number of prevalent persons with at least one available and valid measure tabulated by
region and year to present the available data basis for analyses

+ Estimated cardio-metabolic risk factor levels by region
« Proportion of persons within threshold values by region?

» The number of prevalent persons with at least one available and valid measure tabulated by
Steno Center as per 2017 to present the available data basis for analyses

« Proportion of persons within threshold values by Steno Center as per 2017’

» The median, 1st and 3rd quartile values by Steno Center as per 2017

'Comparisons between regions and Steno Centers are descriptive and were not statistically tested for differences.
2The applied tresholds are based on the current clinical guideline according to the Danish Enocrinological Society[17].
For HbA1c though the treshold defined by current quality standards according to DADD.
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Chapter 6 Results

6.2.1 Population characteristics

TABLE 6.4: Characteristics of the annually prevalent T1D population in 2010 to 2017

2010 2011 2012 2013 2014 2015 2016 2017
Hovedstaden 7,452 7566 7,694 7,815 7,918 8,060 8,170 8,285
Midt 5894 5990 6,082 6,113 6,208 6,287 6,406 6,494
Nord 2,757 2,780 2,802 2,837 2,875 2918 2,969 2,996
Sjeelland 4,026 3,993 3,978 3,986 4,017 4,053 4,129 4,147
Syd 6,051 6,097 6,124 6,208 6,276 6,340 6,416 6,479
Total 26,180 26,426 26,680 26,959 27,294 27,658 28,090 28,401
Men 14,978 15,109 15,241 15,405 15,561 15,765 15,991 16,179
Age 4540 4526 4518 4520 4519 4525 4531 4533
T1D duration  14.79 1525 15.72 16.21 16.66  17.11 17.51 17.95

Data is numbers and mean years for age and diabetes duration

TaBLE 6.5: Characteristics of the annually prevalent T2D population in 2010 to 2017

2010 2011 2012 2013 2014 2015 2016 2017
Hovedstaden 52,263 55,924 61,743 65,791 68,006 70,115 72,208 74,158
Midt 35,718 38,750 43,986 47,150 49,169 51,063 52,847 54,947
Nord 18,362 19,491 21,868 23,642 24,644 25,578 26,497 27,269
Sjeelland 29,185 31,379 34,464 37,071 38,929 40,186 41,668 43,392
Syd 38,054 40,746 44,918 47,763 50,131 52,002 53,852 56,090
Total 173,682 186,290 206,969 221,417 230,879 238,944 247,072 255,856
Men 94,914 102,537 113,639 121,642 126,930 131,580 136,263 141,404
Age 65.81 65.86 66.05 66.22 66.45 66.65 66.84 66.96
T2D duration 6.93 7.06 6.96 7.14 7.47 7.84 8.18 8.49

'Data is numbers and mean years for age and diabetes duration
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.2 Haemoglobin A1c
Main findings:

* HbA1c levels are generally higher in T1D compared to T2D (Figure B8 and Figure 610, Ta-
ble B4 and Table E8)

» HbA1c increases with increasing diabetes duration in T2D but not in T1D (Figure B8 and
Figure 610, Table B7 and Table B-8)

* There has been a small decrease in HbA1c levels from 2010-2017 both in T1D and T2D
(Figure B8 and Figure B30, Table B2 and Table 68)

» The proportion of patients with glycemic dysregulation (HbA1c > 58 mmol/mol) has declined
from 2010-2017 both in T1D and T2D (Figure BE32).According to DADD standards of care,
less than 60% should have HbA1c above 58 mmol/mol

* A larger proportion of patients with T1D in Region Nord has severe hyperglycemia (HbA1c >
75 mmol/mol) while no regional differences are observed for T2D (Figure E12)". According
to DADD standards of care, less than 20% should have HbA1c above 75 mmol/mol

» Steno Diabetes Centers: Median levels of HbA1c and proportion with severe dysregulation in
2017 are higher at SDCN and SDCS compared to the other Steno Diabetes Centers in 2017
(Figure B3, Table B0). According to DADD standards of care, less than 60% should have
HbA1c above 58 mmol/mol

Data basis:

TaBLE 6.6: Annual number of prevalent subjects with T1D and T2D with at least one HbA1c measure
by region

2010 2011 2012 2013 2014 2015 2016 2017

Hovedstaden 40,143 45,588 52,232 54,447 58,423 59,554 61,500 64,118

Midt 8,772 9,904 15,264 23,303 20,459 8,274 8,502 8,126
Nord 8,387 9,019 13,946 17,071 24,743 25,541 26,584 27,404
Sjeelland 4,882 8,349 12,875 17,129 36,737 38,217 39,729 41,656
Syd 8,870 13,006 17,078 23,136 27,821 41,857 53,975 56,242

Figures for T2D from Region Midt are not reliable after 2014 due to lack of laboratory information from general practice
in DADD and lack of data reported to the National Laboratory Database (Table E8)

49
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6.2.2.1 Estimated mean HbA1c at regional level
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Ficure 6.8: Annually estimated mean HbA1c values for 40 years old men with T1D by region
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.7: Estimated HbA1c (mmol/mol) and 95% prediction interval (95% PI) for 40 years old men
and women with T1D per 2010 and 2017 by region

Region Year T1D duration HbA1Cyen 95% Plyen  HbA1Cwomen 95% Plwomen
Hovedstaden 2010 10 years 67.7 36.0 - 99.3 67.1 35.7 -98.6
Midt 2010 10 years 66.7 35.1-98.5 66.8 35.3-98.2
Nord 2010 10 years 67.3 35.5-98.9 66.3 34.9-97.8
Sjeelland 2010 10 years 67.2 35.6-98.9 66.8 35.4-98.3
Syd 2010 10 years 66.7 35.0-98.3 67.0 35.6 - 98.6
Hovedstaden 2017 10 years 66.2 34.4-97.8 65.6 34.1-971

Midt 2017 10 years 65.2 33.6-96.9 65.2 33.7-96.7
Nord 2017 10 years 65.6 34.0-97.4 64.8 33.3-96.3
Sjeelland 2017 10 years 65.8 34.1-97.4 65.3 33.8-96.8
Syd 2017 10 years 65.2 33.4-96.8 65.5 34.1-97.0
Hovedstaden 2010 20 years 68.0 36.3-99.7 67.5 36.1-99.0
Midt 2010 20 years 67.2 35.5-98.8 67.1 35.6 - 98.6
Nord 2010 20 years 67.5 35.9-99.2 66.7 35.3-98.2
Sjeelland 2010 20 years 67.7 35.9-99.3 67.2 35.8-98.7
Syd 2010 20 years 67.0 35.3-98.7 67.5 36.0-99.0
Hovedstaden 2017 20 years 66.5 34.8 - 98.1 66.0 345-97.5
Midt 2017 20 years 65.7 33.9-97.3 65.6 34.1-97.0
Nord 2017 20 years 66.1 34.4-97.7 65.2 33.7-96.7
Sjeelland 2017 20 years 66.0 34.4-97.8 65.7 34.2-97.2
Syd 2017 20 years 65.5 33.8-97.1 65.9 345-974
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.8: Estimated HbA1c (mmol/mol) and 95% prediction interval (95% PI) for 65 years old men
and women with T2D per 2010 and 2017 by region

Region Year T2D duration HbA1Cyen 95% Plyen  HbA1Cwomen 95% Plwomen
Hovedstaden 2010 0 years 50.8 21.9-79.6 49.3 20.3-78.1
Midt 2010 0 years 51.7 22.8 - 80.5 49.3 20.3 - 78.1
Nord 2010 0 years 51.6 22.8 - 80.5 48.2 19.4-77A1
Sjeelland 2010 0 years 50.8 21.9-79.6 49.0 20.2-77.9
Syd 2010 0 years 51.7 22.8 - 80.5 49.3 20.4 - 78.1
Hovedstaden 2017 0 years 49.5 20.6 - 78.3 48.0 19.1-76.8
Midt 2017 0 years 50.4 21.5-79.2 48.0 19.1-76.8
Nord 2017 0 years 50.4 21.5-79.2 47.0 18.1-75.9
Sjeelland 2017 0 years 49.5 20.6 - 78.3 47.7 18.9-76.7
Syd 2017 0 years 50.2 21.4-79.1 48.0 19.1 -76.8
Hovedstaden 2010 5 years 53.9 25.0 -82.7 52.2 23.4-81.1
Midt 2010 5 years 54.7 25.8 - 83.6 52.2 23.4-81.1
Nord 2010 5 years 54.8 25.9-83.6 51.4 22.5-80.2
Sjeelland 2010 5 years 53.9 25.0 - 82.7 52.2 23.3-81.0
Syd 2010 5 years 54.6 25.8-83.5 52.2 23.4-81.2
Hovedstaden 2017 5 years 52.6 23.7-81.4 51.0 22.1-79.9
Midt 2017 5 years 53.5 24.6 - 82.3 51.0 22.1-79.9
Nord 2017 5 years 53.5 24.6 - 82.3 50.0 21.2-78.9
Sjeelland 2017 5 years 52.6 23.7-814 50.8 22.0-79.7
Syd 2017 5 years 53.3 245-82.2 51.1 22.1-79.9
Hovedstaden 2010 10 years 57.0 28.0- 85.8 55.38 26.5-84.2
Midt 2010 10 years 57.8 28.9 - 86.7 55.38 26.5-84.2
Nord 2010 10 years 57.9 29.0 - 86.7 54.46 25.5-83.3
Sjeelland 2010 10 years 56.8 28.0-85.7 55.25 26.3-84.1
Syd 2010 10 years 57.7 28.9 - 86.6 55.41 26.5-84.2
Hovedstaden 2017 10 years 56.5 27.7-854 54.1 25.2-829
Midt 2017 10 years 55.5 26.7 - 84.4 54.1 25.2-82.9
Nord 2017 10 years 56.5 27.7 - 85.4 53.2 24.3 - 82.0
Sjeelland 2017 10 years 55.5 26.7 -84.4 54.0 25.1-82.8
Syd 2017 10 years 56.5 27.6 - 85.3 54.0 25.2-82.9
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Chapter 6 Results

6.2.2.2 Proportions within mean HbA1c thresholds at regional level
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FIGURE 6.12: Annual proportions within mean HbA1c thresholds Bby type of diabetes and region

3Thresholds are defined according to the National Treatment Guidelines 2019 by the Danish Endocrine Society, NBV:
Behandling og kontrol af Type 2 Diabetes 2019 by Dansk Endokrionologisk Selskab [17]
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.2.3 Proportions within mean HbA1c thresholds at Steno Center level
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FIGURE 6.13: Annual proportions within mean HbA1c thresholds per 2017 by type of diabetes and
Steno center

TaBLE 6.9: Number of subjects with T1D and T2D with a HbA1c measure by year and Steno Center
Steno Center 2017

SDCC 5,607
SDCA 2,163
SDCN 2,474
SDCS 5,873
SDCO 2,575
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TABLE 6.10: Median Hbalc (mmol/mol) with 1st and 3rd quartile (Q1 and Q3) per 2017 by Steno
center

Steno Center Diabetes type HbA1c(mmol/mol) Q1 Q8

SDCC T1D 61.5 54.7 70.0
SDCA T1D 60.0 53.0 69.0
SDCN T1D 65.0 56.0 75.0
SDCS T1D 62.3 54.7 72.0
SDCO T1D 60.5 53.0 69.3
SDCC T2D 60.4 53.0 70.0
SDCA T2D 61.0 53.0 71.2
SDCN T2D 63.7 546 73.8
SDCS T2D 62.7 54.0 73.2
SDCO T2D 60.5 523 714
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.3 Blood pressure
Main findings:

+ Blood pressure levels are generally higher in T2D compared to T1D ( Figure 614 Figure B8
Figure B8 Figure and Table 632 Table 613 Table 614 Table B15)

+ Systolic blood pressure increases with increasing diabetes duration in T1D and diastolic blood
pressure in T2D ( Figure B34 Figure B8 Figure B8 Figure and Table B2 Table 613
Table 614 Table E15)

+ Systolic blood pressure levels have decreased from 2010-2017 both in T1D (~3-4 mmHg)
and T2D (~5-6 mmHg), and there has been a small decrease in diastolic blood pressure
(~1 mmHg) for both types of diabetes (Figure B-14 Figure B8 Figure B8 Figure and
Table B2 Table 613 Table 614 Table 615)"

» The proportion of patients with blood pressure < 140/85 has increased from ~ 60-70% from
2010-2014 in T1D although to a lesser extent in Region Nord and with a plateau in 2015 for
Region Sjeelland and Region Syd (Figure 622).?

» The proportion of patients with blood pressure < 140/85 has increased from approximately
50-60% from 2010-2014 in T2D (Figure 6222)

» Median levels of systolic blood pressure (T1D and T2D) and proportion with high blood pres-
sure in 2017 are higher at SDCN compared to the other Steno Diabetes Centers in 2017
(Figure B223, Table B17, Table E18)?

Data basis:

TaBLE 6.11: Annual number of subjects with T1D and T2D with at least one available and valid blood
pressure measure by year and region

Region 2010 2011 2012 2013 2014 2015 2016 2017
Hovedstaden 13,035 17,407 22,739 27,616 24,812 14,432 12,184 3,289
Midt 8,488 9,604 14,342 20,654 18,284 7,831 7,869 7,297
Nord 2,668 5237 6,561 8,774 7,77 3,141 3,884 4,052
Sjeelland 3,928 7,571 11,363 14,741 12,511 5,011 5,123 3,969
Syd 9,030 12,077 16,199 20,824 18,529 9,679 9,712 8,978

TInformation on blood pressure is not representative of the general T2D population after 2014 due to lack of reporting
of data from general practice to DADD (Table ??)

2For Region Hovedstaden and SDCC, information on blood pressure is not representative of the general population
with T1D and T2D after 2016 due to lack of reporting from Sundhedsplatformen
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6.2.3.1 Estimated mean systolic blood pressure at regional level

Type 1

Hovedstaden Midt Nord Sjeelland Syd

[
o
o

[N
[N
o

Systolic blood pressure (mmHg)
8
plo sleak of

1
'

o N < © o N < © o N < © o N < © (=} N < ©
— ~ — — ] ) — ~ = ~ ~ — — Pl - — ] — ~ ]
o o o o o o o o o o o o o o o o o o o o
« [3Y N « [3Y N N [3Y N N 39 N « 34 N « 34 N « «

Year of measurement

Duration of diabetes £ 10 years 20 years

FIGURE 6.14: Annually estimated mean systolic blood pressure values for 40 years old men with T1D
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.12: Estimated systolic blood pressure (SBP) (mmHg) for 40 years old men and women with
T1D per 2010 and 2017 by region

Region Year T1D duration SBPyen 95% Plyen SBPwomen  95% Plwomen
Hovedstaden 2010 10 years 130.6 100.0 - 161.0 126.7 96.3 - 157.3
Midt 2010 10 years 131.6 101.2-162.2 128.0 97.4 - 158.4
Nord 2010 10 years 132.6 102.2-163.2 129.2 98.6 - 159.6
Sjeelland 2010 10 years 129.8 99.4-160.4 126.2 95.6 - 156.6
Syd 2010 10 years 130.6 100.0 - 161.0 126.5 96.1 - 157.1
Hovedstaden 2017 10 years 126.9  96.3-157.3 123.3 92.9 - 153.9
Midt 2017 10 years 128.1 97.5-158.5 124.6 94.1 - 155.1
Nord 2017 10 years 129.0 98.5-159.5 125.7 95.3 - 156.3
Sjeelland 2017 10 years 126.3 95.7 - 156.7 122.8 92.2 - 1638.2
Syd 2017 10 years 126.9 96.3-157.3 123.1 92.7 - 153.7
Hovedstaden 2010 20 years 1321 101.5-1625 128.2 97.8-158.8
Midt 2010 20 years 133.3 102.7 - 163.7 129.5 98.9 - 159.9
Nord 2010 20 years 134.1 103.7 - 164.7 130.7 100.1 - 161.1
Sjeelland 2010 20 years 131.3 100.9-161.9 127.7 97.1 - 158.1
Syd 2010 20 years 132.0 101.5-162.5 128.0 97.6 - 158.6
Hovedstaden 2017 20 years 128.7 97.8-158.8 124.8 94.4 - 155.4
Midt 2017 20 years 129.6  99.0 - 160.0 126.1 95.5-156.5
Nord 2017 20 years 130.4 100.0- 161.0 127.3 96.8 - 157.8
Sjeelland 2017 20 years 127.8  97.2-158.2 124.3 93.7 - 154.7
Syd 2017 20 years 1284  97.8-158.8 124.6 94.2 - 155.2
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.13: Estimated systolic blood pressure (SBP) (mmHg) and 95% prediction interval (95% PI)
for 65 years old men and women with T2D per 2010 and 2017 by region

Region Year T2D duration SBPyen 95% Plyen SBP BPwomen  95% Plwomen
Hovedstaden 2010 0 years 136.3 102.2-170.2 135.2 101.2 - 169.1
Midt 2010 0 years 136.7 102.2-170.2 135.3 101.2 - 169.1
Nord 2010 0 years 1359 101.9-169.8 135.5 101.4-169.4
Sjeelland 2010 0 years 136.2 102.2-170.2 135.1 101.1 - 169.1
Syd 2010 0 years 135.6 101.5-169.5 134.5 100.5 - 168.4
Hovedstaden 2017 0 years 131.5 97.5-1655 130.9 96.8 - 164.7
Midt 2017 0 years 1315 975-1655 130.8 96.8 - 164.7
Nord 2017 0 years 131.2 97.2-165.1 131.0 97.0- 165.0
Sjeelland 2017 0 years 1315 975-1654 130.7 96.7 - 164.7
Syd 2017 0 years 130.7 96.8-164.8 130.1 96.1 - 164.0
Hovedstaden 2010 5 years 136.7 102.7 - 170.6 135.7 101.7 - 169.6
Midt 2010 5 years 136.6 102.7 - 170.6 135.6 101.6 - 169.7
Nord 2010 5 years 136.3 102.3-170.3 135.9 101.9-169.8
Sjeelland 2010 5 years 136.7 102.6-170.6 135.6 101.6 - 169.5
Syd 2010 5 years 136.0 102.0-170.0 134.9 101.0 - 168.9
Hovedstaden 2017 5 years 132.0 98.0-165.9 131.3 97.2-165.2
Midt 2017 5 years 131.9 98.0-165.9 131.5 97.2-165.2
Nord 2017 5 years 131.6 97.6-165.6 131.5 97.5-165.4
Sjeelland 2017 5 years 131.9 97.9-165.9 131.2 97.2-165.1

Syd 2017 5 years 131.3 97.3-165.2 130.5 96.6 - 164.5
Hovedstaden 2010 10 years 137.2 103.1-1711 136.13 102.1 - 170.0
Midt 2010 10 years 137.7 108.2-171A1 136.13 102.1 - 170.0
Nord 2010 10 years 136.8 102.8-170.8 136.38 102.4 - 170.3
Sjeelland 2010 10 years 137.1  1038.1-171A1 136.07 102.1 - 170.0
Syd 2010 10 years 136.5 102.4-170.4 135.44 101.4-169.4
Hovedstaden 2017 10 years 132.4 98.4-166.4 131.72 97.7 - 165.6

Midt 2017 10 years 132.3 98.4-166.4 131.72 97.6 - 165.6

Nord 2017 10 years 132.1 98.1 - 166.0 131.97 98.0 - 165.9

Sjeelland 2017 10 years 132.4 98.4-166.3 131.66 97.6 - 165.6

Syd 2017 10 years 131.6  97.7-165.7 131.03 97.0- 165.0

61



Chapter 6 Results

6.2.3.2 Estimated mean diastolic blood pressure at regional level
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TABLE 6.14: Estimated diastolic blood pressure (DBP) (mmHg) and 95% prediction interval (95% Pl)
for 40 years old men and women with T1D per 2010 and 2017 by region

Region Year T1D duration DBPpen  95% Plyen  DBPwomen  95% Plwomen
Hovedstaden 2010 10 years 784 59.3-974 76.7 57.6-95.7
Midt 2010 10 years 78.6 59.5-97.6 76.9 57.8-95.9
Nord 2010 10 years 785 59.4-97.5 77.2 58.1 - 96.3
Sjeelland 2010 10 years 77.3 58.2-96.3 75.6 56.5-94.6
Syd 2010 10 years 77.8 58.7-96.8 76.0 56.9 - 95.0
Hovedstaden 2017 10 years 779 58.8-96.9 76.4 57.3-954
Midt 2017 10 years 78.1 59.0 - 97.1 76.6 57.5-95.6
Nord 2017 10 years 78.0 58.9-97.0 76.9 57.8-95.9
Sjeelland 2017 10 years 76.6 57.6 - 95.7 75.3 56.1-94.3
Syd 2017 10 years 77.3 58.2-96.3 75.7 56.6 - 94.7
Hovedstaden 2010 20 years 78.0 58.9-97.0 76.4 57.3-954
Midt 2010 20 years 783 59.2-97.3 76.5 57.4-95.6
Nord 2010 20 years 782 59.1-97.2 76.9 57.8-95.9
Sjeelland 2010 20 years 76.8 57.8-95.9 75.2 56.1-94.2
Syd 2010 20 years 775 58.4-96.5 75.6 56.5-94.6
Hovedstaden 2017 20 years 775 58.4-96.5 76.0 56.9 - 95.1
Midt 2017 20 years 776  58.6-96.7 76.2 57.1-95.2
Nord 2017 20 years 77.6  58.5-96.6 76.6 57.5-95.6
Sjeelland 2017 20 years 76.4 57.3-954 74.9 55.8 - 93.9
Syd 2017 20 years 76.9 57.8-95.9 75.3 56.2 - 94.3
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.15: Estimated diastolic blood pressure (DBP) (mmHg) and 95& prediction interval (95% PI)
for 65 years old men and women with T2D per 2010 and 2017 by region

Region Year T2D duration DBPpen  95% Plyen DBPwomen  95% Plwomen
Hovedstaden 2010 0 years 81.0 60.3-101.6 79.8 59.1-100.3
Midt 2010 0 years 80.7 60.3-101.6 79.7 59.1 -100.3
Nord 2010 0 years 80.7 60.0-101.3 80.1 59.4 - 100.7
Sjeelland 2010 0 years 80.6 59.9-101.3 79.4 58.7 - 100.0
Syd 2010 0 years 80.1 59.4 - 100.7 78.9 58.2-99.5

Hovedstaden 2017 0 years 80.1 59.4- 100.7 79.2 58.5-99.8

Midt 2017 0 years 80.2 59.4- 100.7 79.2 58.5-99.8

Nord 2017 0 years 79.7 59.1-100.4 79.6 58.9-100.0
Sjeelland 2017 0 years 79.8 59.1- 100.4 78.9 58.2 - 99.5
Syd 2017 0 years 79.2 58.5-99.8 78.4 57.7 - 99.0
Hovedstaden 2010 5 years 79.8  59.2-100.5 78.6 57.9-99.2
Midt 2010 5 years 79.8 59.1-100.4 78.6 57.9-99.2
Nord 2010 5 years 79.5 58.8-100.1 79.0 58.3-99.6
Sjeelland 2010 5 years 79.5 58.8-100.1 78.2 57.6 - 98.9
Syd 2010 5 years 78.8 58.2-99.5 77.7 57.1 -98.4
Hovedstaden 2017 5 years 78.9 58.3 - 99.6 78.1 57.4 - 98.7
Midt 2017 5 years 79.0 58.3-99.6 78.1 57.4 - 98.7
Nord 2017 5 years 78.7 58.0 - 99.3 78.5 57.8 - 99.1

Sjeelland 2017 5 years 78.6 57.9-99.2 77.7 57.0-98.3
Syd 2017 5 years 78.1 57.4 - 98.7 77.2 56.5-97.8
Hovedstaden 2010 10 years 78.7 58.0 - 99.3 77.5 56.8 - 98.1

Midt 2010 10 years 78.7 58.0 - 99.3 77.5 56.8 - 98.1

Nord 2010 10 years 78.4 57.7 -99.0 77.9 57.2-98.5
Sjeelland 2010 10 years 78.3 57.6-98.9 771 56.4 - 97.7
Syd 2010 10 years 77.8 57.1-98.4 76.6 55.9-97.2
Hovedstaden 2017 10 years 77.7 57.1-98.4 77.0 56.3 -97.6
Midt 2017 10 years 77.8 57.1-98.4 76.9 56.3 - 97.6
Nord 2017 10 years 77.5 56.8 - 98.1 77.3 56.7 - 97.9
Sjeelland 2017 10 years 77.5 56.8 - 98.1 76.6 55.9-97.2
Syd 2017 10 years 76.8 56.2 - 97.5 76.1 55.4 - 96.7
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Chapter 6 Results

6.2.3.3 Proportions within mean blood pressure thresholds at regional level
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FIGURE 6.22: Annual proportions within mean blood pressure thresholds?by type of diabetes and
region

4Thresholds are defined according to the National Treatment Guidelines 2019 by the Danish Endocrine Society, NBV:
Behandling og kontrol af Type 2 Diabetes 2019 by Dansk Endokrionologisk Selskab [17]
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.3.4 Proportions within mean blood pressure thresholds at Steno Center level
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FIGURE 6.23: Annual proportions within mean blood pressure thresholds per 2017 by type of diabetes
and Steno center

TaBLE 6.16: Annual number of subjects with a blood pressure measure by year and Steno Center
Steno Center 2017

SDCC 989
SDCA 2,102
SDCN 1,856
SDCS 3,165
SDCO 1,651
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TABLE 6.17: Median systolic blood pressure (SBP) and 1st and 3rd quartile (Q1 and Q3) per 2017
by Steno center

Steno Center Diabetes type SBP (mmHg) Q1 Qs

SDCC T1D 128.0 120.0 138.0
SDCA T1D 130.0 122.0 138.0
SDCN T1D 133.0 124.0 141.5
SDCS T1D 130.0 120.0 140.0
SDCO T1D 130.0 121.0 138.0
SDCC 12D 130.0 121.0 143.0
SDCA T2D 134.0 125.0 143.0
SDCN T2D 136.0 127.0 145.2
SDCS 12D 134.0 122.7 1442
SDCO 12D 131.0 122.0 140.0

TaBLE 6.18: Median diastolic blood pressure (DBP) and 1st and 3rd quartile per 2017 by Steno center
Steno Center Diabetes type DBP (mmHg) Q1 Q3

SDCC T1D 78.0 72.0 82.0
SDCA T1D 78.0 71.0 83.3
SDCN T1D 76.0 70.0 82.0
SDCS T1D 77.0 70.0 82.0
SDCO T1D 80.0 73.8 85.0
SDCC T2D 77.0 69.0 83.0
SDCA T2D 79.0 71.0 85.0
SDCN T2D 77.0 70.0 84.0
SDCS T2D 78.0 70.0 85.0
SDCO T2D 78.0 70.0 84.0
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.4 Estimated glomerular filtration rate
Main findings:

» eGFR levels are generally higher in T1D compared to T2D (Figure and Figure 628, Ta-
ble and Table B29)) reflecting the higher age for T2D.

+ eGFR decreases with increasing diabetes duration in both T1D and T2D (Figure and
Figure B28,Table and Table B2Z21))

» There has been an unexpected decrease in eGFR levels from 2014-2017 in T1D (~2 ml/min)
and in T2D (~4 ml/min) (Figure and Figure 628, Table and Table 521

» The proportion of patients with impaired kidney function in Region Sjeelland and Region Nord
has declined from 2014-2017 both in T1D and T2D, while the proportion with impaired kidney
function in Region Hovedstaden and Region Syd has increased from 2014-2017 both in T1D
and T2D (Figure E28)"2

+ Steno Diabetes Centers: Median levels of eGFR are lower in SDCC and SDCO in T2D and
proportion with impaired kidney function in 2017 are higher at SDCO compared to the other
Steno Diabetes Centers in 2017 (Figure 6229, Table 623)"2

Data basis:

TABLE 6.19: Annual number of subjects with T1D and T2D with an available and valid e-GFR measure
by year and region

2010 2011 2012 2013 2014 2015 2016 2017

Hovedstaden 29,030 44,793 53,836 56,928 61,872 64,054 66,678 68,418

Midt 73 146 1,337 19,025 14,109 1,351 7,727 7,793
Nord 45 6,159 11,247 17,314 24,844 25,762 26,758 27,523
Sjeelland 1,295 1,896 3,664 16,182 36,683 38,964 40,368 42,148
Syd 90 254 3,546 20,455 28,076 40,435 47,206 52,458

Information on eGFR from DADD is not available, and analyses before available eGFR information from the National
Laboratory Database are based on small numbers of reported s-creatinine values in DADD. Consequently, figures
from Region Hovedstaden are not reliable before 2011, from Region Sjeelland before 2013, from Region Syd before
2013, and from Region Nord before 2014. e-GFR information from Region Midt is scarce and based solely on reported
s-creatinine values in DADD

2Figures for T2D from Region Midt are not reliable after 2014 due to lack of laboratory information from general practice
in DADD and lack of data reported to the National Laboratory Database (Table B-T9 and Table E22)

69



Chapter 6 Results

6.2.4.1 Estimated mean eGFR at regional level
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FIGURE 6.24: Annually estimated mean eGFR values for 40 years old men with T1D by region
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.20: Estimated eGFR(mL/min) and 95 prdiction interval (95%) for 40 years old men and
women with T1D per 2010 and 2017 by region

Region Year T1D duration eGFRyen  95% Plyen €GFRwomen  95% Plwomen
Hovedstaden 2010 10 years 89.2 48.3 - 130.0 94.5 52.9 - 136.0
Midt 2010 10 years 90.0 49.2 - 130.8 98.3 56.7 - 139.8
Nord 2010 10 years 92.0 51.2-132.8 91.8 50.2-133.3
Sjeelland 2010 10 years 88.0 47.1-128.7 94.6 53.0 - 136.1
Syd 2010 10 years 91.2 50.3 - 132.0 96.7 55.1 - 138.2
Hovedstaden 2017 10 years 88.0 47.2-128.8 92.5 50.9 - 134.0
Midt 2017 10 years 88.9 48.0 - 129.6 96.3 54.7 - 137.8
Nord 2017 10 years 90.9 50.0 - 131.7 89.8 48.2-131.3
Sjeelland 2017 10 years 86.8 46.0 - 127.6 92.6 51.0-134.1
Syd 2017 10 years 90.0 49.2 - 130.8 94.8 53.2-136.3
Hovedstaden 2010 20 years 86.5 456 -127.2 91.7 50.1 - 133.2
Midt 2010 20 years 87.3 46.4 - 128.1 95.5 53.9-137.0
Nord 2010 20 years 89.3 48.4 - 130.1 89.0 47.4-130.5
Sjeelland 2010 20 years 85.2 44.4 - 126.0 91.8 50.3 - 133.3
Syd 2010 20 years 88.5 47.6-129.2 94.0 52.4-135.5
Hovedstaden 2017 20 years 85.3 44.4 - 126.1 89.8 48.2-131.3
Midt 2017 20 years 86.1 45.3-126.9 93.6 52.0 - 135.0
Nord 2017 20 years 88.1 47.3-128.9 87.1 45.5-128.6
Sjeelland 2017 20 years 84.1 43.2-124.9 89.9 48.3-131.4
Syd 2017 20 years 87.3 46.4 - 128.1 92.0 50.4 - 133.5
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FiGURE 6.26: Annually estimated mean eGFR values for 65 years old men with T2D by region
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.21: Estimated eGFR (mL/min) and 95% prediction interval (95% PI) for 65 years old men
and women with T2D per 2010 and 2017 by region

Region Year T2D duration eGFRpyen  95% Plyen  €GFRwomen  95% Plwomen
Hovedstaden 2010 0 years 83.7 44.1-123.4 82.5 42.8 - 122.1
Midt 2010 0 years 84.1 445 - 123.8 82.8 43.2-122.5
Nord 2010 0 years 80.7 41.1-120.4 79.5 39.8-119.1
Sjeelland 2010 0 years 82.4 42.8 - 122.1 81.1 41.5-120.8
Syd 2010 0 years 83.4 43.7 - 123.0 82.1 42.4-121.7
Hovedstaden 2017 0 years 79.8 40.2-119.5 78.6 38.9-118.2
Midt 2017 0 years 80.2 40.6 - 119.9 78.9 39.3-118.6
Nord 2017 0 years 76.9 37.2-116.5 75.6 35.9-115.2
Sjeelland 2017 0 years 78.5 38.9-118.2 77.2 37.6-116.9
Syd 2017 0 years 79.5 39.8-119.1 78.2 38.5-117.8
Hovedstaden 2010 5 years 81.8 421 -121.4 80.5 40.8 - 120.1
Midt 2010 5 years 82.1 425-121.8 80.9 41.2-120.5
Nord 2010 5 years 78.8 39.1-118.4 77.5 37.8-117.1
Sjeelland 2010 5 years 80.5 40.8 - 120.1 79.2 39.5-118.8
Syd 2010 5 years 81.4 41.8-121.0 80.1 40.5-119.7
Hovedstaden 2017 5 years 77.9 38.2-117.5 76.6 36.9-116.2
Midt 2017 5 years 78.2 38.6-117.9 77.0 37.3-116.6
Nord 2017 5 years 74.9 35.2-1145 73.6 33.9-113.2
Sjeelland 2017 5 years 76.6 36.9-116.2 75.3 35.6-114.9
Syd 2017 5 years 77.5 37.9-117.1 76.2 36.6-115.8
Hovedstaden 2010 10 years 79.8 40.1-119.4 78.5 38.8-118.1
Midt 2010 10 years 80.2 40.5-119.8 78.9 39.2-118.5
Nord 2010 10 years 76.8 37.1-116.4 75.5 35.8-115.1
Sjeelland 2010 10 years 78.5 38.8-118.1 77.2 37.5-116.8
Syd 2010 10 years 79.4 39.8-119.0 78.1 38.5-117.7
Hovedstaden 2017 10 years 75.9 36.2-115.5 74.6 34.9-114.2
Midt 2017 10 years 76.3 36.6-115.9 75.0 35.3-114.6
Nord 2017 10 years 72.9 33.2-1125 71.6 31.9-111.2
Sjeelland 2017 10 years 74.6 34.9-114.2 73.3 33.6-112.9
Syd 2017 10 years 75.5 35.9-115.1 74.2 34.6-113.9
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Chapter 6 Results

6.2.4.2 Proportions within mean e-GFR thresholds at regional level
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.4.3 Proportions within mean eGFR thresholds at Steno Center level
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TaBLE 6.22: Number of subjects with an e-GFR measure by year and Steno Center
Steno Center 2017

SDCC 4,412
SDCA 1,967
SDCN 2,334
SDCS 5,699
SDCO 2,423
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Chapter 6 Results

TaBLE 6.23: Median e-GFR and 1st and 3rd quartile (Q1 and Q3) per 2017 by Steno Center
Steno Center Diabetes type eGFR (mL/min) Q1 Q8

SDCC T1D 90.0 78,5 90.0
SDCA T1D 96.9 85.6 108.3
SDCN T1D 90.0 80.8 96.8
SDCS T1D 90.0 79.0 91.2
SDCO T1D 90.0 77.7 97.6
SDCC 12D 77.0 54.0 90.0
SDCA 12D 84.7 60.6 97.9
SDCN T2D 80.3 54.9 90.0
SDCS 12D 81.1 52.7 90.0
SDCO 12D 74.3 49.4 90.0
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.5 Urine albumin creatinine ratio

Main findings:

UACR levels are generally lower in T1D compared to T2D reflecting age difference (Fig-
ure B30, Figure 632, Table and Table 626)

UACR increases with increasing diabetes duration in both T1D and T2D (Figure B30, Fig-
ure 632, Table and Table 6-26)

There has been an unexpected increase in UACR levels from 2010-2017 in T1D (~2.5 mg/qg)
and in T2D (~5.5 mg/qg) (Figure B30, Figure B33, Table and Table 628)"

The proportion of patients with micro- and macroalbuminuria has increased from 2014-2017
both in T1D and T2D in all regions but Region Hovedstaden (Figure 6:34)),

Steno Diabetes Centers: Median levels of UACR and proportion with albuminuira in 2017 are
higher at SDCS, SDCN and SDCO compared to the other Steno Diabetes Centers in 2017
(Figure B35, Table 628)"

Data basis:

TABLE 6.24: Annual number of subjects with T1D and T2D with at least one available and valid UACR

measure by year and region

2010 2011 2012 2013 2014 2015 2016 2017

Hovedstaden 22,526 27,533 32,352 34,831 36,962 39,423 32,758 34,852

Midt 6,826 10,028 18,289 23,168 18,231 8,390 8,341 6,713
Nord 2,588 4,835 7,568 9,735 12,724 12,160 13,257 13,601
Sjeelland 3,979 5,357 10,062 13,591 20,476 20,356 21,437 22,862
Syd 7,364 9,475 15,191 18,898 17,382 16,065 29,803 34,533

Figures for T2D from Region Midt are not reliable after 2014 due to lack of laboratory information from general practice
in DADD and lack of data reported to the National Laboratory Database (Table and Table B27)
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Chapter 6 Results

6.2.5.1 Estimated mean UACR at regional level
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.25: Estimated UACR (mg/g) (back-transformed) and 95% Prediction interval (95% PI) for 40
years old men and women with T1D per 2010 and 2017 by region

Region Year T1D duration UACRpen 95% Plyen  UACRwomen  95% Plwomen
Hovedstaden 2010 10 years 7.6 0.1-318.3 7.4 0.1-311.5
Midt 2010 10 years 6.7 0.1-286.0 6.7 0.1-279.8
Nord 2010 10 years 5.1 0.1-213.6 5.0 0.1 -209.1
Sjeelland 2010 10 years 8.2 0.2 - 345.5 8.0 0.1 -338.0
Syd 2010 10 years 6.4 0.1 -267.1 6.2 0.1-261.4
Hovedstaden 2017 10 years 9.6 0.2-404.0 9.4 0.2-3954
Midt 2017 10 years 8.6 0.2-363.0 8.5 0.2 -355.2
Nord 2017 10 years 6.5 0.1-271.2 6.3 0.1-265.4
Sjeelland 2017 10 years 10.4 0.2 -438.5 10.2 0.2 - 429.1
Syd 2017 10 years 8.1 0.1 - 339.1 7.9 0.1-331.8
Hovedstaden 2010 20 years 9.7 0.2-405.5 9.5 0.2 -396.8
Midt 2010 20 years 8.7 0.2-364.3 8.5 0.2 - 356.5
Nord 2010 20 years 6.5 0.1-272.2 6.3 0.1-266.3
Sjeelland 2010 20 years 10.5 0.2 - 440.1 10.3 0.2-430.7
Syd 2010 20 years 8.1 0.1 -340.3 7.8 0.1 -333.0
Hovedstaden 2017 20 years 12.3 0.2-514.7 12.0 0.2 -503.7
Midt 2017 20 years 11.0 0.2 -462.5 10.8 0.2-452.5
Nord 2017 20 years 8.2 0.2 - 345.5 8.1 0.1 - 338.1
Sjeelland 2017 20 years 13.3 0.3 -558.7 13.0 0.3 -546.7
Syd 2017 20 years 10.3 0.2-432.0 10.1 0.2-422.7
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.26: Estimated UACR (mg/g) (back-transformed) and 95% prediction interval (95% PI) for 65
years old men and women with T2D per 2010 and 2017 by region

Region Year T2D duration UACRpmen  95% Plyen UACRwomen  95% Plwomen
Hovedstaden 2010 0 years 12.9 0.43 - 389.4 10.7 0.35-321.7
Midt 2010 0 years 10.9 0.36 - 328.1 9.0 0.30 - 271.1
Nord 2010 0 years 10.5 0.35-316.5 8.7 0.29 - 261.4
Sjeelland 2010 0 years 12.8 0.43 - 386.6 10.6 0.35-319.4
Syd 2010 0 years 11.6 0.38 - 349.4 9.6 0.32 - 288.6
Hovedstaden 2017 0 years 18.5 0.6 - 557.7 15.3 0.5-460.8
Midt 2017 0 years 15.6 0.5-470.0 12.9 0.4 - 388.2
Nord 2017 0 years 15.0 0.5-453.3 12.4 0.4-374.5
Sjeelland 2017 0 years 18.4 0.6 - 553.7 15.9 0.5-4575
Syd 2017 0 years 16.6 0.5-500.4 13.6 0.4-413.4
Hovedstaden 2010 5 years 15.6 0.5-470.8 12.8 0.4 -389.0
Midt 2010 5 years 13.2 0.4 - 396.7 10.9 0.3-327.7
Nord 2010 5 years 12.7 0.4 -382.6 10.5 0.3 -316.1
Sjeelland 2010 5 years 15.5 0.5-467.5 12.7 0.4 -386.2
Syd 2010 5 years 14.0 0.4-422.4 11.58 0.3-349.0
Hovedstaden 2017 5 years 22.4 0.7-674.3 18.5 0.6 - 557.1
Midt 2017 5 years 18.9 0.6 - 568.2 15.6 0.5-469.4
Nord 2017 5 years 18.2 0.6 - 548.0 15.0 0.5-452.8
Sjeelland 2017 5 years 22.2 0.7 - 669.5 18.4 0.6 - 553.1
Syd 2017 5 years 20.1 0.6 - 605.0 16.6 0.5-499.8
Hovedstaden 2010 10 years 18.9 0.6 - 569.3 15.6 0.5-470.3
Midt 2010 10 years 15.8 0.5-479.7 13.2 0.4 -396.3
Nord 2010 10 years 15.4 0.5-462.7 12.7 0.4 -382.2
Sjeelland 2010 10 years 18.8 0.6 - 565.2 15.5 0.5-466.9
Syd 2010 10 years 17.0 0.5-510.7 14.0 0.4-421.9
Hovedstaden 2017 10 years 271 0.9-815.3 22.4 0.7 -673.6
Midt 2017 10 years 22.8 0.7 - 687.0 18.7 0.6 - 567.6
Nord 2017 10 years 22.0 0.7 - 662.6 18.2 0.6 - 547.4
Sjeelland 2017 10 years 26.9 0.8-809.5 22.2 0.7 - 668.7
Syd 2017 10 years 24.3 0.8-731.5 20.1 0.6 - 604.3
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6.2.5.2 Proportions within mean UACR thresholds at regional level
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.5.3 Proportions within mean UACR thresholds at Steno Center level
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Ficure 6.35: Annual proportions within mean UACR thresholds per 2017 by type of diabetes and
Steno center

TaBLE 6.27: Number of subjects with an UACR measure by year and Steno Center
Steno Center 2017

SDCC 4,796
SDCA 1,786
SDCN 1,767
SDCS 4,091
SDCO 1,724
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Chapter 6 Results

TaBLE 6.28: Median UACR and 1st and 3rd quartile (Q1 and Q3) per 2017 by Steno Center
Steno Center Diabetes type UACR (mg/g) Q1 Q3

SDCC T1D 6.0 3.5 17.0
SDCA T1D 6.0 35 145
SDCN T1D 6.7 0.0 26.9
SDCS T1D 14.0 8.0 39.0
SDCO T1D 10.0 6.0 25.0
SDCC T2D 18.3 6.7 79.0
SDCA T2D 16.0 6.0 805
SDCN T2D 21.3 58 96.8
SDCS T2D 37.0 14.0 1420
SDCO T2D 24.7 9.5 1182
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.6 LDL-Cholesterol

Main findings:

Da

LDL-C levels are generally higher in T1D compared to T2D (Figure 6238, Figure 638, Ta-
ble B30 and Table BZ31))

LDL-C decreases with increasing diabetes duration in T2D but not in T1D (Figure B=38, Fig-
ure B238, Table 630 and Table B-37))

There has been a substantial decrease in LDLC levels from 2010-2017 in T2D (~0.2 mmol/L),
less so in T1D (~0.5 mmo/L) (Figure B238, Figure 638, Table 630 and Table E31))”

The proportion of patients with dyslipidemia has declined from 2010-2017 both in T1D and
T2D (Figure B40)

A larger proportion of patients in Region Syd has dyslipidemia (LDL-C > 2.5 mmol/L or LDL-C
> 1.8 mmol/mol, Figure 640)

Steno Diabetes Centers: Median levels of LDL-C and proportion with dyslipidemia in 2017
are higher at SDCN and SDCO compared to the other Steno Diabetes Centers in 2017 (Fig-
ure B4, Table 633)

ta basis:

TaBLE 6.29: Annual number of subjects with T1D and T2D with at least one available and valid LDL-C

measure by year and region

Region 2010 2011 2012 2013 2014 2015 2016 2017
Hovedstaden 34,257 39,918 47,341 49,044 53,495 56,376 57,899 59,774
Midt 7,776 8,758 14,293 21,592 18916 7,574 7,822 6,846
Nord 5870 6,723 10,836 13,623 22,195 22,968 23,807 24,239
Sjeelland 2,234 4618 11,649 15,778 33,319 34,672 35,894 37,720
Syd 5,101 7,870 15,240 21,706 24,454 32,585 50,448 52,835

Figures for T2D from Region Midt are not reliable after 2014 due to lack of laboratory information from general practice
in DADD and lack of data reported to the National Laboratory Database (Table and Table B232)
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6.2.6.1 Estimated mean LDL-C at regional level
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.30: Estimated LDL-C (mmol/L) and 95% prediction interval (95% PI) for 40 years old men
and women with T1D per 2010 and 2017 by region

Region Year T1D LDL-Cyen 95% Plyen  LDL-Cwomen  95% Plwomen
Hovedstaden 2010 10 years 2.5 0.9-4.1 2.4 0.8-4.1
Midt 2010 10years 2.3 0.8-4.0 2.5 0.8-4.0
Nord 2010 10 years 2.3 0.8-4.0 2.5 0.8-4.1
Sjeelland 2010 10yers 2.3 0.8-4.0 2.5 0.8-4A1
Syd 2010 10yars 2.4 0.9-4.1 2.4 09-4A1
Hovedstaden 2017 10 years 2.3 0.7-4.0 2.5 0.8-4.1
Midt 2017 10years 2.4 0.7-3.9 2.4 0.8-4.0
Nord 2017 10years 2.4 0.7-3.9 2.3 0.8-4.0
Sjeelland 2017 10 years 2.4 0.7-3.9 2.3 0.8-41
Syd 2017 10 years 2.3 0.8-4.0 2.5 0.8-4A1
Hovedstaden 2010 20 years 2.5 09-41 2.4 09-4.0
Midt 2010 20 years 2.3 0.8-4.0 2.5 0.7-41
Nord 2010 20 years 2.2 0.8-4.0 25 09-4A1
Sjeelland 2010 20 years 2.3 0.8-4.0 2.5 0.9-4A1
Syd 2010 20 years 2.4 0.9-4.1 2.4 09-4.2
Hovedstaden 2017 20 years 2.3 0.8-4.0 2.3 0.7-4.1
Midt 2017 20 years 2.4 0.7-3.9 2.4 0.8-4.0
Nord 2017 20 years 2.4 0.7-3.9 2.3 0.8-4.0
Sjeelland 2017 20 years 2.4 0.7-3.9 2.3 0.8-4.1
Syd 2017 20 years 2.3 0.8-4.0 25 0.7-4A1
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Ficure 6.38: Annually estimated mean LDL-C values for 65 years old men with T2D by region
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Ficure 6.39: Annually estimated mean LDL-C values for 65 years old women with T2D by region

88



6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.31: Estimated LDL-C (mmol/L) and 95% prediction interval (95% PI) for 65 years old men
and women with T2D per 2010 and 2017 by region

Region Year T2D LDL-Cpen  95% Plyen LDL-Cwomen 95% Plwomen
Hovedstaden 2010 0 years 2.5 0.6-43 2.7 09-45
Midt 2010 Oyears 2.4 0.6-42 2.6 0.8-44
Nord 2010 Oyears 2.4 05-42 2.6 08-44
Sjeelland 2010 Oyears 2.4 0.5-4.1 2.6 08-44
Syd 2010 Oyears 2.5 0.6-4.3 2.7 09-45
Hovedstaden 2017 0 years 2.3 0.5-41 2.5 0.7-43
Midt 2017 Oyears 2.2 04-4.0 2.4 0.6-43
Nord 2017 Oyears 2.2 0.3-4.0 2.4 0.6-4.3
Sjeelland 2017 Oyears 2.2 0.3-4.0 2.4 0.6-43
Syd 2017 Oyears 2.3 0.5-4.1 2.5 0.7-43
Hovedstaden 2010 5 years 2.4 0.5-4.1 2.6 0.8-44
Midt 2010 5years 2.3 0.5-4.1 2.5 0.7-43
Nord 2010 5years 2.3 0.4-4.0 2.5 0.7-43
Sjeelland 2010 5years 2.3 04-40 2.5 0.7-43
Syd 2010 5years 2.4 05-42 2.6 08-44
Hovedstaden 2017 5years 2.2 0.3-4.0 2.4 0.6-4.2
Midt 2017 5years 2.2 0.3-4.0 2.3 05-41
Nord 2017 5Syears 2.1 0.2-3.9 2.3 05-42
Sjeelland 2017 5years 2.0 0.2-3.9 2.3 05-42
Syd 2017 5Syears 2.2 04-4.0 2.4 06-42
Hovedstaden 2010 10 years 2.5 04-4.0 2.5 0.6-4.3
Midt 2010 10years 2.2 04-4.0 2.4 06-42
Nord 2010 10years 2.2 0.3-3.9 2.4 06-42
Sjeelland 2010 10 years 2.2 0.3-3.9 2.4 06-42
Syd 2010 10years 2.3 0.4-4A1 2.5 0.6-4.3
Hovedstaden 2017 10 years 2.1 0.2-3.9 2.3 0.5-4.1
Midt 2017 10 years 2.0 0.2-3.8 2.2 04-40
Nord 2017 10years 2.6 0.1-3.8 2.2 04-40
Sjeelland 2017 10 years 2.0 0.1-3.8 2.2 04-4.0
Syd 2017 10 years 2.1 0.2-3.9 2.3 0.5-4A1
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Chapter 6 Results

6.2.6.2 Proportions within mean LDL-C thresholds at regional level
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FIGURE 6.40: Annual proportions within mean LDL-C thresholdsBby type of diabetes and region

SThresholds are defined according to the ESC/EAS Guidelines for the management of dyslipidaemias [47]
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.6.3 Proportions within mean LDL-C thresholds at Steno Center level
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FiGURE 6.41: Annual proportions within mean LDL-C thresholds per 2017 by type of diabetes and
Steno Center

TaBLE 6.32: Annual number of subjects with a LDL-C measure by year and region
Steno Center 2017

SDCC 3,721
SDCA 1,787
SDCN 2,178
SDCS 5,244
SDCO 2,389

91



Chapter 6 Results

TaBLE 6.33: Median LDL-C and 1st and 3rd quartile (Q1 and Q3) per 2017 by Steno Center
Steno Center Diabetes type LDL-C (mmol/L) Q1 Q3

SDCC T1D 2.2 1.8 2.7
SDCA T1D 2.2 1.8 2.7
SDCN T1D 2.2 1.8 27
SDCS T1D 2.1 1.7 27
SDCO T1D 2.4 1.9 29
SDCC T2D 1.8 1.3 24
SDCA T2D 1.8 1.4 23
SDCN T2D 1.9 14 24
SDCS T2D 1.8 1.3 25
SDCO 12D 1.9 1.5 25
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.7 Body-mass index
Main findings:

» Body Mass Index (BMI) levels are considerably higher in T2D (~30 kg/m2) compared to T1D
(~25 kg/m2) (Figure 643, Figure 644, Table B35 and Table 6-36)

» BMI increases with increasing diabetes duration in T1D but not in T2D (Figure 643, Fig-
ure 644, Table 635 and Table B-36)

» BMI levels have increased slightly from 2010-2017 in T1D (~0.3 kg/m2) while in T2D BMI was
stable (Figure 6243, Figure 6244, Table 635 and Table BIB)“’

» The proportion of patients with normal weight (BMI < 25 kg/m2) has decreased by ~5% from
2010-2014 in T1D while figures are stable in T2D during this period (Figure 648)’

* ~50% of T1D and ~80% of T2D are overweight or obese, more in Region Nord, Region
Sjeelland and Region Syd (Figure 648)"2

« The same pattern is observed for the Steno Diabetes Centers (Figure 547)?

Data basis:

TaBLE 6.34: Annual numbers of subjects with T1D and T2D with an available and valid BMI measure
by region

2010 2011 2012 2013 2014 2015 2016 2017

Hovedstaden 15,466 19,676 26,370 32,423 31,343 16,198 16,839 6,086

Midt 8,914 9,945 15471 24,027 21,348 7,778 7,898 7,805
Nord 2,909 5350 7,198 10,016 8,623 3,409 3,898 3,943
Sjeelland 2,232 8811 13,168 17,666 15,872 5,746 5947 6,238
Syd 8,376 14,340 18,312 24,655 22,198 11,087 10,962 11,695

'Information on BMI is not representative of the general T2D population after 2014 due to lack of reporting of data from
general practice to DADD (Table B=34)

2For Region Hovedstaden and SDCC, information on BMI is not representative of the general population with T1D and
T2D after 2016 due to lack of reporting from Sundhedsplatformen
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Chapter 6 Results

6.2.7.1 Estimated mean BMI at regional level
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FIGURE 6.42: Annually estimated mean BMI values for 40 years old men with T1D by region
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FiGURE 6.43: Annually estimated mean BMI values for 40 years old women with T1D by region

94



6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.35: Estimated BMI (kg/m?) and 95% prediction interval (95% PI) for 40 years old men and
women with T1D per 2010 and 2017 by region

Region Year T1D duration BMlyen 95% Plyen  BMlwomen  95% Plwomen
Hovedstaden 2010 10 years 252 16.6-34.0 25.0 16.4 - 33.8
Midt 2010 10 years 250 16.2-33.6 24.8 16.0 - 33.4
Nord 2010 10 years 253 16.5-33.9 25.1 16.3 - 33.7
Sjeelland 2010 10 years 252 16.6-34.0 25.1 16.3 - 33.7
Syd 2010 10 years 252 16.4-33.8 24.8 16.2 - 33.6
Hovedstaden 2017 10 years 257 16.9-34.3 25.5 16.7 - 34.1
Midt 2017 10 years 253 16.6-33.9 25.1 16.3 - 33.8
Nord 2017 10 years 256 16.9-34.2 25.4 16.6 - 34.0
Sjeelland 2017 10 years 25.7 16.9-34.3 25.3 16.7 - 34.1
Syd 2017 10 years 255 16.8-34.1 25.3 16.5 - 33.9
Hovedstaden 2010 20 years 255 16.9-34.3 25.3 16.7 - 34.1
Midt 2010 20 years 25.1 16.5 - 33.9 25.0 16.3 - 33.7
Nord 2010 20 years 254 16.8-34.2 25.2 16.6 - 34.0
Sjeelland 2010 20 years 256 16.9-34.2 25.4 16.6 - 34.0
Syd 2010 20 years 255 16.7-34.1 25.1 16.5 - 33.9
Hovedstaden 2017 20 years 260 17.2-34.6 25.8 17.0-34.4
Midt 2017 20 years 256 16.8-34.2 25.4 16.6 - 34.0
Nord 2017 20 years 259 171-345 25.7 16.9 - 34.3
Sjeelland 2017 20 years 26.0 17.2-34.6 25.6 17.0-34.4
Syd 2017 20 years 258 17.1-34.4 25.6 16.8 - 34.2
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FIGURE 6.44: Annually estimated mean BMI values for 65 years old men with T2D by region
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TABLE 6.36: Estimated BMI(kg/m?) and 95% prediction interval (95% PI) for 65 years old men and
women with T2D per 2010 and 2017 by region

Region Year T2D duration BMlyen 95% Plyen  BMlwomen  95% Plwomen
Hovedstaden 2010 0 years 299 179-4138 30.7 18.8 -42.7
Midt 2010 0 years 30.0 18.0-41.9 30.8 18.9-42.8
Nord 2010 0 years 299 18.0-41.9 30.7 18.8 - 42.7
Sjeelland 2010 0 years 299 17.9-41.8 30.7 18.8 -42.7
Syd 2010 0 years 30.2 18.3-422 31.1 19.1 -43.0
Hovedstaden 2017 0 years 30.0 18.1-420 30.9 18.9-42.8
Midt 2017 0 years 30.2 18.2-42.1 31.0 19.1 -42.9
Nord 2017 0 years 30.1 18.1-42.0 30.9 19.0 - 42.9
Sjeelland 2017 0 years 30.1 18.1-42.0 30.9 18.9-42.8
Syd 2017 0 years 304 18.4-423 31.2 19.3-43.2
Hovedstaden 2010 5 years 30.1 18.1 -42.0 30.9 18.9-42.8
Midt 2010 5 years 30.2 18.2-421 31.0 19.1 -43.0
Nord 2010 5 years 30.1 18.1-42.0 30.9 19.0-42.9
Sjeelland 2010 5 years 30.1 18.1-42.0 30.9 18.9-42.8
Syd 2010 5 years 304 185-423 31.2 19.3-43.2
Hovedstaden 2017 5 years 30.2 18.3-422 31.1 19.1-43.0
Midt 2017 5 years 30.3 18.4-423 31.2 19.2 - 43.1
Nord 2017 5 years 30.3 18.3-42.2 31.1 19.2 - 43.1
Sjeelland 2017 5 years 30.2 18.3-42.2 31.1 19.1 -43.0
Syd 2017 5 years 30.6 18.6-425 31.4 19.5-43.4
Hovedstaden 2010 10 years 30.2 18.3-422 31.1 19.1 -43.0
Midt 2010 10 years 30.3 18.4-423 31.2 19.2 - 43.1
Nord 2010 10 years 30.3 18.3-422 31.1 19.2 - 43.1
Sjeelland 2010 10 years 30.2 18.3-422 31.1 19.1-43.0
Syd 2010 10 years 30.6 18.6-425 31.4 19.5-434
Hovedstaden 2017 10 years 304 185-424 31.3 19.3-43.2
Midt 2017 10 years 30.5 18.6-425 31.4 19.4 - 43.3
Nord 2017 10 years 30.5 18.5-424 31.3 19.3-43.2
Sjeelland 2017 10 years 304 185-424 31.3 19.3-43.2
Syd 2017 10 years 30.8 18.8-427 31.6 19.7 - 43.5
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Chapter 6 Results

6.2.7.2 Proportions within mean BMI thresholds at regional level
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.7.3 Proportions within mean BMI thresholds at Steno Center level
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FiGURE 6.47: Annual proportions within mean BMI thresholds per 2017 by type of diabetes and Steno
Center

TaBLE 6.37: Number of subjects with a BMI measure by year and Steno Center
Steno Center 2017

SDCC 2,351
SDCA 2,138
SDCN 1,942
SDCS 5,320
SDCO 2,528
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Chapter 6 Results

TaBLE 6.38: Median BMI and 1st and 3rd quartile (Q1 and Q3) per 2017 by Steno Center
Steno Center Diabetes type BMI (kg/m?) Q1 Q3

SDCC T1D 25.1 229 28.0
SDCA T1D 24.9 22.6 275
SDCN T1D 25.2 22.6 28.1
SDCS T1D 25.4 229 287
SDCO T1D 25.6 23.0 289
SDCC 12D 29.6 26.0 33.5
SDCA 12D 30.1 26.2 33.9
SDCN 12D 30.4 26.8 34.8
SDCS T2D 30.5 269 347
SDCO 12D 31.1 271 359
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.8 Smoking habits
Main findings:

» The proportion of daily smokers has declined from 2010-2017 both in T1D and T2D, and the
proportion of prior smokers is increasing (Figure 648)"

» A larger proportion of T1D patients in Region Hovedstaden are never smokers compared to
the other regions (Figure E48)?

+ Steno Diabetes Centers: In T1D a higher proportion of patients at SDCA and SDCO in 2017
are non-smokers (never smokers + prior smokers), while no significant differences are ob-
served across Steno centres for T2D (Figure 6-49)?

Data basis:

TaBLE 6.39: Annual number of subjects with T1D and T2D with at least one available status on
smoking habits by year and region

2010 2011 2012 2013 2014 2015 2016 2017

Hovedstaden 14,545 18,585 25,079 30,748 29,905 15,631 16,242 4,436

Midt 8,635 9412 14,276 22,531 20,605 7,662 7,812 7,391
Nord 2,583 4,407 6,619 9430 8,327 3,368 3,809 3,763
Sjeelland 2,079 8,277 12,476 16,958 15,394 5553 5,761 5,548
Syd 7,720 13,602 17,296 23,550 21,512 10,781 10,691 11,177

'Information on smoking is not representative of the general T2D population after 2014 due to lack of reporting of data
from general practice to DADD

2For Region Hovedstaden and SDCC, smoking information is not representative of the general population with T1D
and T2D after 2016 due to lack of reporting from Sundhedsplatformen (Table and Table B40)
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Chapter 6 Results

6.2.8.1 Proportions according to smoking habits at regional level
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.8.2 Proportions according to smoking habits at Steno Center level
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FiGURE 6.49: Annual proportions according to smoking habits by type of diabetes and Steno Center

TaBLE 6.40: Number of subjects with T1D and T2D a status on smoking habits per 2017 by Steno
Center

Steno Center 2017

SDCC 2,343
SDCA 2,099
SDCN 1,896
SDCS 5,175
SDCO 2,512
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Chapter 6 Results

6.2.9 The T1D child population
Main findings:

* HbA1c levels are only slightly decreasing in children with T1D (Figure and Figure 653,
and Table 643, Table 6744, Table E45)

A larger proportion of children with T1D in Region Hovedstaden and Region sjeelland have
severe hyperglycemia (HbA1c > 75 mmol/mol)®

Data basis:

TaBLE 6.41: Number of subjects with at least one available and valid HbA1c measure by year and

region

Region 2010 2011 2012 2013 2014 2015 2016 2017
Hovedstaden 62 69 84 70 86 100 140 209
Midt 51 40 29 31 35 42 52 38
Nord 166 114 163 174 241 241 256 253
Sjeelland 11 16 14 10 245 287 406 330
Syd 41 50 40 37 158 447 541 535

"Figures from Region Midt and Region hovedstaden are not reliable due to lack of data reported to the National Lab-
oratory Database. In Region Hovedstaden HbA1c is measured at some out-patient clinics using locally available
analyzers with no transfer of sample values to main laboratories and therefore neither to the National Laboratory
Database (Table 6-41)
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

6.2.9.1 Population characteristics

TaBLE 6.42: Characteristics of the annual prevalent T1D child population (<18 years) in 2010 to 2017

2010 2011 2012 2013 2014 2015 2016 2017

Hovedstaden 566 590 619 624 632 652 673 709
Midt 565 571 558 549 564 558 561 575
Nord 294 285 271 259 268 268 279 271
Sjeelland 393 401 401 403 403 434 447 460
Syd 533 555 553 560 571 585 581 581
Total 2351 2402 2402 2395 2438 2497 2441 2596
Male (N) 1,196 1,214 1,208 1,213 1,237 1,269 1,285 1,352
Age (mean years) 12.87 1290 12.83 12.87 12.79 12.82 12.84 12.87

Diabetes duration (mean years) 4.88 488 491 489 489 488 488 4.91
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6.2.9.2 Estimated mean HbA1c at regional level
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Ficure 6.50: Annually estimated mean HbA1c values for 10 years old males with T1D by region
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FIGURE 6.51: Annually estimated mean HbA1c values for 10 years old females with T1D by region
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.43: Estimated HbA1c (mmol/mol) and 95% prediction interval (95% PI) for 10 years old
males and female with T1D per 2010 and 2017 by region

Region Year T1D duration HbA1Cyae 95% Plyae HbBA1CFemae 95% Plremale
Hovedstaden 2010 5 years 70.7 39.2 - 102.1 70.6 39.1 - 102.1
Midt 2010 5 years 70.3 38.8-101.7 70.2 38.7-101.7
Nord 2010 5 years 69.9 38.4-101.3 69.8 38.3-101.3
Sjeelland 2010 5 years 70.4 38.9-101.8 70.3 38.8-101.8
Syd 2010 5 years 70.7 39.1 -102.1 70.5 39.1-102.0
Hovedstaden 2017 5 years 69.2 37.7-100.6 69.0 37.6-100.5
Midt 2017 5 years 68.7 37.3-100.2 68.6 37.1-100.1
Nord 2017 5 years 68.4 36.9-99.8 68.2 36.8 - 99.7
Sjeelland 2017 5 years 68.9 37.4-100.3 68.7 37.3-100.2
Syd 2017 5 years 69.1 37.6 - 100.6 69.0 37.5-100.5
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FiGURE 6.53: Annually estimated mean HbA1c values for 15 years old females with T1D by region
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TABLE 6.44: Estimated HbA1c (mmol/mol) and 95% prediction interval (95% PI) for 15 years old
males and female with T1D per 2010 and 2017 by region

Region Year T1D duration HbA1Cyae 95% Plyae HbBA1CFemae 95% Plremale
Hovedstaden 2010 5 years 70.1 38.6-101.5 70.0 38.5-101.5
Midt 2010 5 years 69.7 38.2-101.1 69.6 38.1-101.1
Nord 2010 5 years 69.3 37.8-100.7 69.2 37.7-100.7
Sjeelland 2010 5 years 69.8 38.3-101.2 69.7 38.2-101.2
Syd 2010 5 years 70.1 38.5-101.5 69.9 38.5-101.4
Hovedstaden 2017 5 years 68.6 37.0-100.0 68.4 37.0-99.9

Midt 2017 5 years 68.1 36.6 - 99.6 68.0 36.5-99.5
Nord 2017 5 years 67.8 36.2-99.2 67.6 36.2 - 99.1

Sjeelland 2017 5 years 68.3 36.7 - 99.7 68.1 36.7 - 99.6
Syd 2017 5 years 68.5 37.0-99.9 68.4 36.9-99.9

Hovedstaden 2010 10 years 70.3 38.8-101.7 70.2 38.7-101.7
Midt 2010 10 years 69.9 38.4-101.3 69.8 38.3-101.2
Nord 2010 10 years 69.5 38.0-100.9 69.4 37.9-100.9
Sjeelland 2010 10 years 70.0 38.5-101.4 69.9 38.4-101.4
Syd 2010 10 years 70.2 38.7-101.7 70.1 38.7-101.6
Hovedstaden 2017 10 years 68.8 37.2-100.2 68.6 37.2-100.1
Midt 2017 10 years 68.3 36.8-99.8 68.2 36.7 - 99.7
Nord 2017 10 years 67.9 36.4-99.4 67.8 36.4-99.3
Sjeelland 2017 10 years 68.5 36.9-99.9 68.3 36.9-99.8
Syd 2017 10 years 68.7 37.2-100.1 68.6 37.1-100.1
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FiGURE 6.54: Annually estimated mean HbA1c values for 20 years old males with T1D by region
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FiGurE 6.55: Annually estimated mean HbA1c values for 20 years old females with T1D by region
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6.2 Trends in cardio-metabolic risk factor levels in the period 2010-2017

TaBLE 6.45: Estimated HbA1c (mmol/mol) and 95% prediction interval (95% PI) for 20 years old
males and female with T1D per 2010 and 2017 by region

Region Year T1D duration HbA1Cyae 95% Plyae HbBA1CFemae 95% Plremale
Hovedstaden 2010 5 years 69.5 38.0-100.9 69.4 37.9-100.9
Midt 2010 5 years 69.1 37.6 - 100.5 69.0 37.5-100.5
Nord 2010 5 years 68.7 37.2-100.1 68.6 37.1-100.1
Sjeelland 2010 5 years 69.2 37.7-100.6 69.1 37.6-100.6
Syd 2010 5 years 69.5 37.9-100.9 69.3 37.9-100.8
Hovedstaden 2017 5 years 68.0 36.4-99.4 67.8 36.4 - 99.3

Midt 2017 5 years 67.5 36.0-99.0 67.4 35.9-98.9

Nord 2017 5 years 67.2 35.6 - 98.6 67.0 35.6 - 98.5
Sjeelland 2017 5 years 67.7 36.1 -99.1 67.5 36.1-99.0

Syd 2017 5 years 67.9 36.4-99.3 67.8 36.3-99.3

Hovedstaden 2010 10 years 69.7 38.2-101.1 69.6 38.1-101.1
Midt 2010 10 years 69.3 37.8-100.7 69.2 37.7-100.6
Nord 2010 10 years 68.9 37.4-100.3 68.8 37.3-100.3
Sjeelland 2010 10 years 69.4 37.9-100.8 69.3 37.8-100.8
Syd 2010 10 years 69.7 38.1-101.1 69.5 38.1-101.0
Hovedstaden 2017 10 years 68.5 36.6 - 99.6 68.0 36.6 - 99.5
Midt 2017 10 years 67.7 36.2-99.2 67.6 36.1 - 99.1

Nord 2017 10 years 67.4 35.8-98.8 67.2 35.8-98.7
Sjeelland 2017 10 years 67.9 36.3-99.3 67.7 36.3-99.2

Syd 2017 10 years 68.1 36.6 - 99.5 68.0 36.5-99.5
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6.2.9.3 Proportions within mean HbA1c thresholds at regional level
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FiGURE 6.56: Annual proportions within mean HbA1c thresholds by type of diabetes and region

112



6.3 Complications

6.3 COMPLICATIONS

6.3.1 Complications as of 2017

This chapter gives a brief overview of the defined diabetes complications as they occured at 1 2017-
1-1.

6.3.1.1 Complications from NPR

The major part of complications are derived from the National Patient Register; the appendix p.
has an exhaustive list of the diagnoses and procedures used for definition of the complications
groups. The date of a given complication is defined as the earliest date of any of the NPR-records
with any of the codes in group defining the complication.

Persons in the diabetes register have been classified at each 1 January 2006—17 by current region
of residence, age, sex, type of diabetes, and the current complication status for each of the chronic
complications. Presence of a complication at a given date is defined as the complication date being
before this date.

Based on these definnitions we produced the tables of number respectively percent of affected
by each complication, classified by diabetes type and date (2006-1-1 through 2017-1-1), shown in
tables 6-48 and 6-47.

6.3.1.2 Models for complications

We also fit a model for the complications prevalence separately for each diabetes type, with a sep-
arate age effect for men and women common across regions, and a (linear) effect of date for each
region. The model is shown by the age-specific prevalences evaluated for region H at 2015, and as
date-specific prevalences form men aged 50 (T1D) and 70 (T2D).

A similar model is fitted for the incidence rates of complications among those were free of compli-
cations at the date of diabetes diagnosis.

6.3.1.3 Acute (recurrent) complications

For the acute complications hypoglycemia and ketoacidosis we collected all occurrences of the di-
agnoses in the NPR, and for the tabulation showed the fraction of patients with 1, 2 or 3 or more
reported occurrences during the last year (the calendar year 2016).

We modeled occurrence of each acute (recurrent) complication (incidence) by number of previous
complation events (None, 1, 2,..., 9+), age ,sex, region of residence and calendar time, similarly to
the model for the chronic complications

6.3.1.4 Kidney complications

Kidney complications have also drawn on the available lab-measurements from DVDD (2006-) and
the LABKA database of clinical measurements (2010-).

For the kidney complications that are ordered (progressiely) by nature, only the most severe com-
plication is counted, whereas the same person can contribute both to minor and major amputations
regardless of timing and laterality.
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Chapter 6 Results

6.3.2 Region and SDC affiliation at 2017

Persons in the following tables are classified by region of residence as of 2017-1-1 and by affiliation
to SDC as defined by the reporting clinical unit in DADD in 2016; the earliest reporting clinic after
2016-1-1 has been used. The reporting units classified as SDC units (and as not) are detailed in
appendix Ol
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6.3 Complications

TaBLE 6.46: No. of diabetes patients (N) at 2017-1-1 and patients with complications by region of
residence and affiliation to SDC. * indicates a number less than 4.

Region at 1 Jan 2017 SDC reporting 2016

Hov Midt Nord Sjll Syd allDK SDCC SDCA SDCN SDCS SDCO allsSbC

Type 1 N: 8,285 6,494 2996 4,147 6,479 28,401 3,433 1649 1,418 2510 1,395 10,405
Cardiovascular Disease 1,377 1,081 472 766 1,110 4,806 700 248 232 522 268 1,970
Cerebrovascular disease 489 350 156 268 414 1,677 268 76 69 178 104 695
Ischeamic heart disease 719 650 244 403 548 2,564 378 147 126 267 139 1,057
Heart failure 242 150 55 129 153 729 122 31 18 89 33 293
Atherosclerotic MV dis. 386 310 137 229 343 1,405 175 61 82 164 75 557
Atrial fibrillation 199 158 79 133 194 763 94 39 29 96 41 299
Chronic Kidney Dis. 226 287 99 149 268 1,029 103 45 59 110 59 376
Moderate CKD 93 108 22 61 98 382 53 18 14 43 20 148
Severe CKD * 13 * 6 21 46 * * 0 6 0 10
End-stage CKD 130 166 74 82 149 601 48 25 45 61 39 218
Chronic Kidney Dis. w/lab 671 329 317 410 621 2,348 344 59 165 293 130 991
Moderate CKD w/lab 471 146 214 285 410 1,526 249 29 106 201 82 667
Severe CKD w/lab 67 17 26 39 59 208 45 5 11 28 7 96
End-stage CKD w/lab 133 166 77 86 152 614 50 25 48 64 41 228
Albuminuria 1,255 937 513 751 1,015 4,471 721 235 262 541 247 2,006
Microalbuminuria 923 682 387 556 787 3,335 507 169 181 391 197 1,445
Macroalbuminuria 332 255 126 195 228 1,136 214 66 81 150 50 561
Amputation 166 162 70 105 148 651 72 23 39 73 27 234
Minor amputation 138 115 56 82 114 505 61 16 32 61 24 194
Major amputation 70 82 29 43 75 299 27 12 14 27 16 96
Mod-sev. retinopathy 1,221 1,153 624 817 1,140 4,955 651 289 355 609 277 2,181
Hypoglycaemia 1yr: 1 114 87 46 79 96 422 41 19 21 52 12 145
Hypoglycaemia 1yr: 2 59 26 17 25 38 165 29 4 5 17 5 60
Hypoglycaemia 1yr: 3+ 17 26 6 10 22 81 7 9 * 7 6 31
Ketoacidosis 1yr: 1 76 47 51 42 82 298 28 6 26 20 10 90
Ketoacidosis 1yr: 2 48 47 34 49 46 224 14 15 14 20 8 71
Ketoacidosis 1yr: 3+ 60 52 16 25 57 210 17 11 5 15 17 65
Type 2 N: 74,158 54,947 27,269 43,392 56,090 255,856 2,368 2,002 1,159 3,570 1,271 10,370

Cardiovascular Disease 27,919 21,269 10,082 16,702 21,320 97,292 1,136 800 474 1,647 580 4,637
Cerebrovascular disease 9,381 6,799 3,197 5,474 7,000 31,851 368 197 139 499 188 1,391
Ischeamic heart disease 15,809 12,330 5,534 9,654 11,459 54,686 727 575 294 1,044 343 2,983

Heart failure 6,299 3,847 1539 3,904 3,923 19,512 288 179 96 518 129 1,210
Atherosclerotic MV dis. 4,785 3,954 1,829 3,048 4,422 18,038 225 161 90 376 158 1,010
Atrial fibrillation 7,994 6,124 3,131 4846 6,294 28,389 283 177 142 482 141 1,225
Chronic Kidney Dis. 3,098 2,690 916 1,586 2,308 10,598 184 154 117 435 128 1,018
Moderate CKD 1,908 1,669 560 1,014 1,356 6,507 116 87 66 262 80 611
Severe CKD 109 278 36 58 282 763 5 22 * 18 * 49
End-stage CKD 1,081 743 320 514 670 3,328 63 45 48 155 47 358
Chronic Kidney Dis. w/lab 14,992 3,088 6,620 8,023 11,072 43,795 672 195 372 1,070 404 2,713
Moderate CKD w/lab 12,396 2,040 5,717 6,774 9,378 36,305 523 126 273 722 297 1,941
Severe CKD w/lab 1,454 303 549 694 981 3,981 84 24 47 183 57 395
End-stage CKD w/lab 1,142 745 354 555 713 3,509 65 45 52 165 50 377
Albuminuria 12,952 4,470 4,193 7,264 6,883 35762 1,005 623 382 1,498 469 3,977
Microalbuminuria 10,529 3,768 3,433 5894 5759 29,383 699 480 276 1,047 364 2,866
Macroalbuminuria 2,423 702 760 1,370 1,124 6,379 306 143 106 451 105 1,111
Amputation 914 740 360 599 760 3,373 90 39 42 157 57 385
Minor amputation 713 485 254 427 551 2,430 76 23 35 126 42 302
Major amputation 356 369 171 288 346 1,530 27 17 18 64 26 152
Mod-sev. retinopathy 5,543 3,691 1,863 3,006 4,115 18,217 460 199 191 553 221 1,624
Hypoglycaemia 1yr: 1 189 101 72 91 130 583 17 5 7 34 5 68
Hypoglycaemia 1yr: 2 52 60 21 43 45 221 * * * 12 * 22
Hypoglycaemia 1yr: 3+ 16 38 10 27 35 126 * 7 * 13 * 28
Ketoacidosis 1yr: 1 48 35 27 26 38 174 4 0 9 11 * 25
Ketoacidosis 1yr: 2 28 25 9 11 12 85 * 6 * 6 0 17
Ketoacidosis 1yr: 3+ 21 21 * 11 13 69 * * 0 * * 7
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TABLE 6.47: Percentage of diabetes patients at 2017-1-1 with complications by region of residence
and affiliation to SDC.

Region at 1 Jan 2017 SDC reporting 2016

Hov  Midt Nord Sjl Syd alDK SDCC SDCA SDCN SDCS SDCO allSDC

Type 1
Cardiovascular Disease 166 166 158 185 171 16.9 20.4 15.0 16.4 20.8 19.2 18.9
Cerebrovascular disease 5.9 5.4 5.2 6.5 6.4 5.9 7.8 4.6 4.9 71 7.5 6.7
Ischeamic heart disease 8.7 10.0 8.1 9.7 8.5 9.0 11.0 8.9 8.9 10.6 10.0 10.2
Heart failure 2.9 23 1.8 3.1 2.4 2.6 3.6 1.9 1.3 3.5 2.4 2.8
Atherosclerotic MV dis. 4.7 4.8 4.6 5.5 5.3 4.9 5.1 3.7 5.8 6.5 5.4 5.4
Atrial fibrillation 2.4 2.4 2.6 3.2 3.0 27 2.7 2.4 2.0 3.8 2.9 2.9
Chronic Kidney Dis. 2.7 4.4 3.3 3.6 4.1 3.6 3.0 2.7 4.2 4.4 4.2 3.6
Moderate CKD 1.1 1.7 0.7 1.5 1.5 1.3 1.5 1.1 1.0 1.7 14 14
Severe CKD 0.0 0.2 0.1 0.1 0.3 0.2 0.1 0.1 0.0 0.2 0.0 0.1
End-stage CKD 1.6 2.6 25 2.0 2.3 21 14 15 3.2 2.4 2.8 2.1
Chronic Kidney Dis. w/lab 8.1 5.1 10.6 9.9 9.6 8.3 10.0 3.6 11.6 11.7 9.3 9.5
Moderate CKD w/lab 5.7 2.2 71 6.9 6.3 5.4 7.3 1.8 7.5 8.0 5.9 6.4
Severe CKD w/lab 0.8 0.3 0.9 0.9 0.9 0.7 1.3 0.3 0.8 1.1 0.5 0.9
End-stage CKD w/lab 1.6 2.6 2.6 2.1 2.3 22 1.5 1.5 3.4 25 2.9 2.2
Albuminuria 151 144 171 181 157 15.7 21.0 143 18.5 21.6 17.7 19.3
Microalbuminuria 111 105 129 134 121 1.7 14.8 10.2 12.8 15.6 141 13.9
Macroalbuminuria 4.0 3.9 4.2 4.7 3.5 4.0 6.2 4.0 5.7 6.0 3.6 5.4
Amputation 2.0 2.5 23 2.5 23 23 2.1 1.4 2.8 2.9 1.9 2.2
Minor amputation 1.7 1.8 1.9 2.0 1.8 1.8 1.8 1.0 2.3 2.4 1.7 1.9
Major amputation 0.8 1.3 1.0 1.0 1.2 1.1 0.8 0.7 1.0 1.1 1.1 0.9
Mod-sev. retinopathy 147 178 20.8 19.7 17.6 17.4 19.0 17.5 25.0 24.3 19.9 21.0
Hypoglycaemia 1yr: 1 1.4 1.3 1.5 1.9 1.5 1.5 1.2 1.2 1.5 2.1 0.9 1.4
Hypoglycaemia 1yr: 2 0.7 0.4 0.6 0.6 0.6 0.6 0.8 0.2 0.4 0.7 0.4 0.6
Hypoglycaemia 1yr: 3+ 0.2 0.4 0.2 0.2 0.3 0.3 0.2 0.5 0.1 0.3 0.4 0.3
Ketoacidosis 1yr: 1 0.9 0.7 1.7 1.0 1.3 1.0 0.8 0.4 1.8 0.8 0.7 0.9
Ketoacidosis 1yr: 2 0.6 0.7 1.1 1.2 0.7 0.8 0.4 0.9 1.0 0.8 0.6 0.7
Ketoacidosis 1yr: 3+ 0.7 0.8 0.5 0.6 0.9 0.7 0.5 0.7 0.4 0.6 1.2 0.6
Type 2

Cardiovascular Disease 376 387 370 385 380 38.0 48.0 40.0 40.9 46.1 45.6 44.7
Cerebrovascular disease 12.7 124 117 126 125 12.4 15.5 9.8 12.0 14.0 14.8 13.4
Ischeamic heart disease 21.3 224 20.3 220 204 214 30.7 28.7 25.4 29.2 27.0 28.8

Heart failure 8.5 7.0 5.6 9.0 7.0 7.6 12.2 8.9 8.3 145 10.1 11.7
Atherosclerotic MV dis. 6.5 7.2 6.7 7.0 7.9 71 9.5 8.0 7.8 10.5 12.4 9.7
Atrial fibrillation 10.8 11.1 115 112 112 1.1 12.0 8.8 12.3 13.5 111 11.8
Chronic Kidney Dis. 4.2 4.9 3.4 3.7 4.1 41 7.8 7.7 10.1 12.2 10.1 9.8
Moderate CKD 2.6 3.0 2.1 2.3 2.4 25 4.9 4.3 5.7 7.3 6.3 5.9
Severe CKD 0.1 0.5 0.1 0.1 0.5 0.3 0.2 1.1 0.3 0.5 0.1 0.5
End-stage CKD 1.5 1.4 1.2 1.2 1.2 1.3 2.7 2.2 4.1 4.3 3.7 3.5
Chronic Kidney Dis. w/lab 20.2 56 243 185 197 171 28.4 9.7 32.1 30.0 31.8 26.2
Moderate CKD w/lab 16.7 3.7 210 156 16.7 14.2 221 6.3 23.6 20.2 23.4 18.7
Severe CKD w/lab 2.0 0.6 2.0 1.6 1.7 1.6 3.5 1.2 4.1 5.1 4.5 3.8
End-stage CKD w/lab 1.5 1.4 1.3 1.3 1.3 1.4 27 2.2 4.5 4.6 3.9 3.6
Albuminuria 17.5 8.1 154 16.7 123 14.0 42.4 31.1 33.0 42.0 36.9 38.4
Microalbuminuria 14.2 69 126 136 103 115 29.5 24.0 23.8 29.3 28.6 27.6
Macroalbuminuria 3.3 1.3 2.8 3.2 2.0 25 12.9 71 9.1 12.6 8.3 10.7
Amputation 1.2 1.3 1.3 1.4 1.4 1.3 3.8 1.9 3.6 4.4 4.5 3.7
Minor amputation 1.0 0.9 0.9 1.0 1.0 0.9 3.2 1.1 3.0 3.5 3.3 2.9
Major amputation 0.5 0.7 0.6 0.7 0.6 0.6 1.1 0.8 1.6 1.8 2.0 1.5
Mod-sev. retinopathy 7.5 6.7 6.8 6.9 7.3 74 19.4 9.9 16.5 155 17.4 15.7
Hypoglycaemia 1yr: 1 0.3 0.2 0.3 0.2 0.2 0.2 0.7 0.2 0.6 1.0 0.4 0.7
Hypoglycaemia 1yr: 2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.2 0.2
Hypoglycaemia 1yr: 3+ 0.0 0.1 0.0 0.1 0.1 0.0 0.1 0.3 0.3 0.4 0.2 0.3
Ketoacidosis 1yr: 1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.0 0.8 0.3 0.1 0.2
Ketoacidosis 1yr: 2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.3 0.2 0.2 0.0 0.2
Ketoacidosis 1yr: 3+ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1
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6.3 Complications

6.3.3 All Cardiovascular Disease (CVD)

Among patients with T1D, 16.9% have prevalent CVD by January 1st, 2017. Among T1D
patients affiliated with a Steno Center as defined by DADD in 2016, 18.9% have prevalent
CVD (table 6-48).

Among patients with T2D, 38.0% have prevalent CVD by January 1st, 2017. Among T2D
patients affiliated with a Steno Center as defined by DADD in 2016, 44.7% have prevalent
CVD (table 648).

In T2D, the prevalence of CVD is higher among men than among women for all ages (figure
B57, left), while no gender difference in CVD prevalence is observed in T1D. Age-specific
CVD prevalences are similar for T1D and T2D.

There has been a small decrease in crude CVD prevalence from 2006—-2017 in T1D from 17.6—
16.9%, while the crude prevalence of CVD in T2D has increased from 34.8-38.0% (tables 648
& 649, figure 648, right). °

In T2D, the incidence rates of CVD are higher among men than among women for most ages
(figure 1.2 (left)), while no gender difference in CVD incidence rates is observed in T1D. Age-
specific CVD incidence rates are similar for T1D and T2D.

Crude CVD incidence rates (table 6E550) and age specific incidence rates (figure B58, right) of
CVD have decreased from 2006—2017 in both T1D and T2D.

Taking age distribution into consideration, incidence rates of CVD are slightly lower in Region
Nord for T2D compared to the other regions while the largest decrease with calendar time is
observed for Region Syd (figure B58, right).

Crude CVD incidence rates are somewhat higher in patients affiliated with a Steno Center as
defined by DADD in 2016 ranging from 1.3—2.0 per 100 person years in T1D and 3.4-5.6 per
100 person years.Due to small numbers, no meaningful comparison across Steno Diabetes
Centers is possible.

The difference in incidence rates and prevalence of CVD according to diabetes type reflects
different age distribution.

8The difference in incidence rates and prevalence of CVD according to diabetes type reflects different age distribution.
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6.3.3.1 CVD prevalence

TABLE 6.48: Number and percentage of diabetes patients with CVD complications each 1 January
by region. The percentages are overall numbers, and so influenced by the different

age-distributions in the regions.

No. complications

Prevalence (%)

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjl Syd Sum
Type 1
2006 1,247 963 414 835 970 4429 173 171 161 208 169 17.6
2007 1,243 965 420 811 988 4427 172 17.0 159 203 169 174
2008 1,226 967 422 820 991 4426 168 16.8 156 204 16.8 17.3
2009 1,230 969 421 814 1,044 4478 16.7 16.7 155 203 174 173
2010 1,252 949 425 797 1,055 4,478 16.8 16.1 154 198 174 1741
2011 1,267 962 428 769 1,024 4450 16.7 16.1 154 193 16.8 16.8
2012 1,290 999 427 749 1,034 4499 16.8 164 152 188 16.9 16.9
2013 1,306 988 438 747 1,041 4520 16.7 162 154 187 16.8 16.8
2014 1,313 1,006 447 754 1,059 4579 16.6 162 155 188 169 16.8
2015 1,341 1,021 457 773 1,067 4659 16.6 162 157 19.1 16.8 16.8
2016 1,373 1,060 472 783 1,097 4,785 16.8 165 159 19.0 171 17.0
2017 1,377 1,081 472 766 1,110 4,806 16.6 166 158 185 17.1 16.9
SDC 700 248 232 522 268 1,970 204 15.0 164 208 19.2 18.9
Type 2
2006 14,655 9,682 4,974 7,836 10,437 47,584 34.0 36.0 342 341 355 3438
2007 15,442 10,393 5,229 8,416 11,272 50,752 346 36.3 344 347 36.1 353
2008 16,321 11,185 5,621 8,936 12,147 54210 349 365 348 349 365 356
2009 17,436 12,123 6,055 9,630 13,111 58355 352 36.8 350 351 36.8 359
2010 18,559 13,152 6,493 10,376 14,005 62,585 355 36.8 354 356 36.8 36.1
2011 19,985 14,436 6,875 11,335 15,112 67,743 35.7 373 353 36.1 37.1 364
2012 22,115 16,396 7,764 12,516 16,653 75,444 358 373 355 36.3 37.1 365
2013 23,685 17,725 8,446 13,634 17,778 81,268 36.0 376 357 36.8 372 36.7
2014 24,887 18,664 8,900 14,505 18,818 85,774 36.6 38.0 36.1 373 375 372
2015 26,063 19,580 9,352 15,188 19,643 89,816 37.2 383 366 378 37.8 37.6
2016 27,089 20,372 9,792 15,908 20,470 93,631 375 385 37.0 382 380 379
2017 27,919 21,269 10,082 16,702 21,320 97,292 37.6 38.7 37.0 385 38.0 38.0
SDC 1,136 800 474 1,647 580 4,637 48.0 40.0 409 461 456 447
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Ficure 6.57: Left: Prevalence of CVD complications by age in region H for T1D (broken lines) and
T2D (full lines) for men (blue) and women (red).
Right: Prevalence of CVD complications by age for 50 year old T1D (broken lines) and
70 year old T2D (full lines) men for each region.

TABLE 6.49: Annual percent change in prevalence of CVD complications among diabetes patients.

Hov
Midt
Nord
Sjll
Syd

T1 T2

%ly 95%Cl %y 95%Cl

02 07 03 04 03 06,
01 -07 05 01 00 0.3
01 -1.0 08 03 01 05
05 -12 02 05 03 07
02 -07 04 01 -0.1 0.2
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Chapter 6 Results

6.3.3.2 CVD incidence

TaBLE 6.50: Newly recorded CVD complications by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 121 83 37 67 110 418 20 1.8 1.7 21 23 2.0
2007 102 96 32 75 89 394 1.7 2.0 14 23 1.8 1.9
2008 105 94 29 69 109 406 1.7 20 1.3 22 22 1.9
2009 117 84 40 56 87 384 19 1.7 1.7 1.7 17 1.8
2010 125 81 36 68 66 376 20 1.6 15 21 13 1.7
2011 121 86 40 70 95 412 19 1.7 1.7 22 19 1.9
2012 110 80 37 51 75 3583 1.7 1.6 15 16 1.5 1.6
2013 95 84 41 67 84 371 14 1.6 1.7 21 1.6 1.6
2014 104 74 38 69 58 343 16 14 16 21 11 1.5
2015 123 85 36 49 85 378 18 1.6 15 15 1.6 1.6
2016 80 81 35 55 70 321 12 15 14 16 1.3 1.4

SDC 36 25 18 40 15 134 13 1.8 15 20 13 1.6

Type 2

2006 1,276 783 387 671 934 4,051 44 44 40 43 48 44
2007 1,240 809 381 641 911 3,982 42 43 3.7 39 44 42
2008 1,312 767 413 721 880 4,093 42 3.8 38 42 40 4.0
2009 1,402 817 442 751 945 4,357 4.3 3.8 3.8 41 441 4.0
2010 1,406 975 412 815 993 4,601 40 4.2 34 42 40 4.0
2011 1,469 998 480 830 1,026 4,803 39 3.8 36 40 38 38
2012 1,545 1,082 459 868 1,010 4964 3.8 3.8 31 38 35 36
2013 1,650 1,074 551 960 1,129 5364 39 3.6 36 40 37 37
2014 1,745 1,123 575 954 1,063 5460 4.0 3.6 36 39 33 37
2015 1,627 1,109 557 941 1,136 5370 36 3.5 34 37 35 36
2016 1,593 1,091 547 1,016 1,112 5359 35 3.3 32 39 33 34

SDC 47 40 31 107 29 254 38 34 46 56 42 4.4
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FiGuRrE 6.58: Left: Incidence rates of CVD complications by age in region H for T1D (broken lines)
and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of CVD complications by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.51: Annual percent change in incidence rates of CVD complications among diabetes pa-
tients.

%/y 95% Cl %/y 95% Cl
T1 T2

Hov -2.7 -47 -07 -23 -29 -1.8
Midt -34 -56 -1.1 -28 -3.5 -21
Nord -04 -39 32 -1.7 -27 -0.7
Sjll -34 -6.0 -0.7 -1.7 -24 -0.9
Syd -45 -67 -22 -35 -41 -28
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Chapter 6 Results

6.3.4 Cerebrovascular disease

Main findings:

Among patients with T1D, 5.9% have prevalent cerebrovascular disease by January 1st, 2017.
Among T1D patients affiliated with a Steno Center as defined by DADD in 2016, 6.7% have
prevalent cerebrovascular disease (table 652).

Among patients with T2D, 12.4% have prevalent cerebrovascular disease by January 1st,
2017. Among T2D patients affiliated with a Steno Center as defined by DADD in 2016, 13.4%
have prevalent cerebrovascular disease (table 652).

In T2D, the prevalence of cerebrovascular disease is higher among men than among women
for most ages (figure B89, left), while no gender difference in cerebrovascular disease preva-
lence is observed in T1D. Age-specific cerebrovascular disease prevalences are similar for
T1D and T2D.

Overall, the crude and age-specific cerebrovascular disease prevalence from 2006-2017 is
roughly unchanged from 2006—2017 for both T1D and T2D (tables E52, 653 & figure 659,
right).?

In T2D, the incidence rates of cerebrovascular disease are slightly higher among men than
among women for most ages (figure 660, left), while no gender difference in cerebrovascular
disease incidence rates is observed in T1D. Age-specific cerebrovascular disease incidence
rates are similar for T1D and T2D.

Crude cerebrovascular disease incidence rates (table & BBH) and age specific incidence
rates (figure B-B0, right) of cerebrovascular disease have decreased from 2006 to 2017 in both
T1D and T2D.

In T2D crude cerebrovascular disease incidence rates are somewhat higher in patients affili-
ated with a Steno Center as defined by DADD in 2016 compared to the regional background
population ranging from 0.4—0.8 per 100 person years (table 6554).Due to small numbers, no
meaningful comparison across Steno Diabetes Centers is possible.

"The difference in incidence rates and prevalence of cerebrovascular disease according to diabetes type reflects dif-
ferent age distribution.

122



6.3 Complications

6.3.4.1 Cerebrovascular disease prevalence

TaBLE 6.52: Number and percentage of diabetes patients with cerebrovascular disease complica-

tions each 1 January by region. The percentages are overall numbers, and so influ-
enced by the different age-distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord  Sjl Syd Sum

Type 1

2006 487 304 132 270 343 1,536 6.8 54 5.1 6.7 6.0 6.1
2007 487 310 130 258 356 1,541 6.7 5.5 49 64 6.1 6.1
2008 482 320 135 272 365 1574 6.6 56 50 6.8 6.2 6.1
2009 481 326 132 274 390 1,603 65 56 48 68 6.5 6.2
2010 483 303 137 271 390 1,584 65 5.1 50 6.7 64 6.1
2011 489 310 144 252 385 1,580 6.5 5.2 52 63 6.3 6.0
2012 467 319 143 240 388 1,557 6.1 5.2 5.1 6.0 6.3 5.8
2013 468 315 147 237 394 1,561 6.0 5.2 52 59 6.3 5.8
2014 475 328 151 249 400 1603 6.0 53 53 6.2 64 5.9
2015 468 319 157 273 400 1,617 58 5.1 54 6.7 6.3 5.8
2016 481 335 160 273 414 1663 59 5.2 54 66 65 5.9
2017 489 350 156 268 414 1677 59 54 52 65 64 5.9
SDC 268 76 69 178 104 695 78 4.6 49 741 7.5 6.7
Type 2

2006 5,159 3,193 1,607 2,530 3,368 15,857 12.0 119 111 11.0 115 116
2007 5,455 3,359 1,687 2,754 3,657 16,912 122 11.7 111 114 11.7 117
2008 5,690 3,591 1,813 2919 3,939 17,952 122 117 112 114 119 118
2009 6,042 3,906 1,938 3,163 4,221 19,270 122 119 112 115 119 11.8
2010 6,396 4,217 2,079 3,389 4,495 20,576 122 118 113 116 118 119
2011 6,765 4,600 2,191 3,672 4,910 22,138 121 119 112 11.7 121 119
2012 7,417 5,201 2460 4,041 5415 24534 120 118 113 11.7 121 119
2013 7,935 5,633 2,687 4,400 5,766 26,421 121 119 114 119 121 119
2014 8,301 5,938 2,828 4,675 6,131 27,873 122 121 115 120 122 12.1
2015 8,636 6,188 2,939 4910 6,448 29,121 123 121 115 122 124 122
2016 9,049 6,439 3,085 5,223 6,728 30,524 125 122 116 125 125 124
2017 9,381 6,799 3,197 5474 7,000 31,851 127 124 11.7 126 125 124
SDC 368 197 139 499 188 1,391 155 98 120 140 148 134
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FicurE 6.59: Left: Prevalence of cerebrovascular disease by age in region H for T1D (broken lines)

and T2D (full lines) for men (blue) and women (red).

Right: Prevalence of cerebrovascular disease complications by age for 50 year old
T1D (broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.53: Annual percent change in prevalence of cerebrovascular disease complications among

124

diabetes patients.

T T2
%ly 95%Cl  %ly 95%Cl
Hov -14 22 -06 -02 -04 00
Midt -0.3 -1.2 07 -02 -04 0.1
Nord 07 -07 22 00 -03 04
Sji 01 1.0 12 04 01 07
Syd 03 -06 12 02 00 05




6.3 Complications

6.3.4.2 Cerebrovascular disease incidence

TaBLE 6.54: Newly recorded cerebrovascular disease complications by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 62 46 11 29 50 198 09 0.9 04 08 09 0.8
2007 65 53 17 39 58 232 1.0 1.0 07 1.0 1.1 1.0
2008 52 47 11 41 47 198 0.8 0.9 04 11 0.8 0.8
2009 45 33 17 28 39 162 0.7 0.6 06 0.7 07 0.7
2010 62 36 19 35 41 193 09 0.6 0.7 09 07 0.8
2011 42 37 17 31 44 171 06 0.6 06 08 0.8 0.7
2012 52 32 15 26 41 166 0.7 0.6 06 0.7 07 0.7
2013 47 45 17 33 46 188 0.6 0.8 06 09 0.8 0.7
2014 39 23 18 44 25 149 05 04 07 12 04 0.6
2015 51 39 11 22 40 163 0.7 0.6 04 06 0.7 0.6
2016 50 38 15 25 29 157 06 0.6 05 06 05 0.6

SDC 25 6 8 18 5 62 08 04 06 08 04 06

Type 2

2006 661 368 195 337 444 2,005 1.7 15 15 16 17 1.6
2007 622 359 171 296 433 1,881 15 14 12 13 15 1.4
2008 644 375 200 347 427 1,993 15 13 1.3 15 1.4 1.4
2009 686 368 208 375 470 2,107 15 1.2 1.3 15 14 1.4
2010 645 442 186 387 524 2,184 14 1.3 11 14 15 1.4
2011 667 467 246 382 517 2279 13 1.3 1.3 13 1.4 1.3
2012 696 501 236 455 461 2349 1.2 1.2 1.2 1.4 1.1 1.2
2013 735 490 245 439 530 2439 1.2 1.2 11 13 1.2 1.2
2014 770 526 258 476 539 2569 13 1.2 1.2 14 12 1.2
2015 840 532 226 478 571 2647 13 1.2 1.0 13 1.2 1.2
2016 787 532 255 486 533 2593 12 11 1.1 1.3 11 1.2
SDC 33 15 12 54 11 125 1.6 0.9 12 18 1.0 1.4
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Ficure 6.60: Left: Incidence rates of cerebrovascular disease by age in region H for T1D (broken
lines) and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of cerebrovascular disease by date of follow-up for 50 year old
T1D (broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.55: Annual percent change in incidence rates of cerebrovascular disease complications

among diabetes patients.

T1 T2

%y 95%Cl %y 95%Cl
_ Hov -39 -68 -1.0 -31 -39 -23
Midt -44 -7.7 -1.0 -28 -3.8 -18
Nord -20 -7.2 34 -30 -44 -15
Sji -35 -70 02 -20 -30 -0.9
Syd -62 -93 29 -38 -48 -29
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6.3 Complications

6.3.5 Ischaemic heart disease (IHD) by region
Main findings:

* Among patients with T1D, 9.0% have prevalent IHD by January 1st, 2017. Among T1D pa-
tients affiliated with a Steno Center as defined by DADD in 2016, 10.2% have prevalent IHD
(table B5H).

« Among patients with T2D, 21.4% have prevalent IHD by January 1st, 2017. Among T2D
patients affiliated with a Steno Center as defined by DADD in 2016, 28.8% have prevalent IHD
(table B258).

» In T2D, the prevalence of IHD is higher among men than among women for all ages (figure
B8], left), while no gender difference in IHD prevalence is observed in T1D. Age-specific IHD
prevalences are comparable for T1D and women with T2D.

» Overall, the crude IHD prevalence from 2006—2017 is roughly unchanged in T1D from 2006—
2017, while the crude prevalence of IHD in T2D has increased from 19.7-21.4% (table
& figure B&1, right). ®

* In T2D, the incidence rates of IHD are higher among men than among women for most ages
(figure BB2, left), while no gender difference in IHD incidence rates is observed in T1D. Age-
specific IHD incidence rates are similar for T1D and T2D.

» Crude IHD incidence rates (table & BE57) and age specific incidence rates (figure 663,
right) of IHD have decreased from 2006—2017 in both T1D and T2D.

 Taking age distribution into consideration, incidence rates of IHD are slightly lower in Region
Nord for T2D during 2006—2012 compared to the other regions while the largest decrease with
calendar time is observed for Region Syd and Region Midt (figure B632, right).

* InT2D crude IHD incidence rates are somewhat higher in patients affiliated with a Steno Center
as defined by DADD in 2016 ranging from 1.2—2.6 per 100 person years (table B558).Due to
small numbers, no meaningful comparison across Steno Diabetes Centers is possible.

8The difference in incidence rates and prevalence of IHD according to diabetes type reflects different age distribution
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Chapter 6 Results

6.3.5.1 IHD prevalence

TaBLE 6.56: Number and percentage of diabetes patients with IHD complications each 1 January by
region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov Midt  Nord Sjll Syd Sum Hov Midt Nord Sjl Syd Sum

Type 1

2006 608 538 211 459 470 2,286 84 96 82 114 82 9.1
2007 616 556 213 437 469 2,291 85 9.8 81 109 80 9.0
2008 615 550 223 436 473 2,297 84 96 83 109 80 9.0
2009 623 549 222 434 496 2,324 85 95 81 108 82 9.0
2010 641 545 226 430 502 2,344 86 9.2 82 107 83 9.0
2011 631 545 224 421 511 2332 83 9.1 81 105 84 88
2012 651 580 226 411 508 2,376 85 95 81 103 83 89
2013 671 579 232 408 507 2,397 86 95 82 102 82 89
2014 668 587 229 409 528 2,421 84 95 8.0 102 84 89
2015 687 603 230 418 534 2,472 85 96 79 103 84 89
2016 712 639 238 426 543 2,558 8.7 10.0 8.0 103 85 91
2017 719 650 244 403 548 2,564 8.7 10.0 8.1 97 85 90

SDC 378 147 126 267 139 1,067 11.0 8.9 89 106 10.0 10.2

Type 2

2006 8,051 5,556 2,823 4,642 5848 26,920 18.7 20.7 194 202 199 19.7
2007 8,545 6,003 2,979 5,045 6,341 28913 191 21.0 19.6 208 20.3 20.1
2008 9,142 6,492 3,210 5,358 6,856 31,0568 19.6 21.2 199 209 206 204
2009 9,774 7,036 3462 5746 7,378 33,396 19.7 214 20.0 209 20.7 205
2010 10,488 7,720 3,672 6,200 7,910 35990 20.1 216 20.0 21.2 20.8 20.7
2011 11,364 8,534 3,871 6,759 8,496 39,024 20.3 220 199 215 209 209
2012 12,656 9,681 4,365 7,381 9,329 43,412 205 22.0 200 214 208 21.0
2013 13,517 10,411 4,741 8,026 9,888 46,583 20.5 221 20.0 216 20.7 21.0
2014 14,176 10,996 4,942 8456 10,412 48,982 208 224 20.1 21.7 20.8 21.2
2015 14,849 11,459 5,156 8,822 10,765 51,051 21.2 224 202 220 20.7 214
2016 15441 11,853 5,379 9,152 11,113 52,938 214 224 20.3 22.0 206 214
2017 15,809 12,330 5,534 9,554 11,459 54,686 21.3 224 203 220 204 214

SDC 727 575 294 1,044 343 2,983 30.7 28.7 254 292 270 2838
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FiGURE 6.61: Left: Prevalence of IHD complications by age in region H for T1D (broken lines) and
T2D (full lines) for men (blue) and women (red).
Right: Prevalence of IHD complications by age for 50 year old T1D (broken lines) and
70 year old T2D (full lines) men for each region.

TasLE 6.57: Annual percent change in prevalence of IHD complications among diabetes patients.

T1 T2

%y 95%Cl %y  95% Cl
Hov 03 -04 10 07 05 09,
Midt 05 -02 13 02 00 04
Nord -0.3 -1.4 09 -02 -04 0.1
sji -06 -15 03 041 -01 03
Syd 02 -06 1.0 -03 -05 -0.2
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Chapter 6 Results

6.3.5.2 IHD incidence

TasLE 6.58: Newly recorded IHD complications by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 71 58 16 41 50 236 1.1 1.1 07 11 0.9 1.0
2007 63 55 22 43 48 231 09 11 09 12 0.9 1.0
2008 59 60 18 44 56 237 09 1.1 07 12 1.0 1.0
2009 75 46 23 3 50 225 141 0.9 09 09 09 0.9
2010 56 56 21 40 49 222 08 1.0 08 1.1 0.9 0.9
2011 71 64 29 39 47 250 1.0 1.2 1.1 11 0.8 1.0
2012 67 53 21 37 34 212 09 1.0 08 1.0 0.6 0.9
20183 47 46 16 40 54 203 0.7 038 06 1.1 0.9 0.8
2014 59 50 17 34 35 195 0.8 0.9 06 09 0.6 0.8
2015 72 56 20 24 36 208 1.0 1.0 0.7 0.7 0.6 0.8
2016 45 46 25 14 40 170 0.6 0.8 09 04 07 0.7

SDC 19 10 11 12 8 60 06 07 09 05 06 06

Type 2

2006 753 469 235 442 537 2436 21 2.1 20 24 22 22
2007 741 505 209 389 509 2,353 20 22 1.7 20 20 20
2008 702 467 206 421 458 2254 18 1.9 1.5 20 1.7 1.8
2009 811 543 222 435 503 2514 20 20 16 19 1.7 1.9
2010 815 636 232 467 540 2,690 19 22 1.5 20 1.7 1.9
2011 920 595 223 465 540 2,743 20 1.8 1.3 18 1.6 1.8
2012 849 607 253 482 491 2682 1.7 1.7 14 17 1.3 1.6
2013 923 637 266 518 567 2911 1.7 17 14 17 15 1.6
2014 942 569 278 519 500 2,808 1.7 15 14 17 12 1.5
2015 857 568 280 486 504 2695 15 14 1.3 15 1.2 1.4
2016 774 517 251 528 485 2555 1.3 1.2 12 16 141 1.3

SDC 29 28 16 66 11 150 1.7 2.0 19 26 1.2 2.0
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FiGURE 6.62: Left: Incidence rates of IHD complications by age in region H for T1D (broken lines)

and T2D (full lines) for men (blue) and women (red).

Right: Incidence rates of IHD complications by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TasLE 6.59: Annual percent change in incidence rates of IHD complications among diabetes patients.

Hov
Midt
Nord
Sjll
Syd

%/y 95% Cl %/y 95% Cl

T1 T2
30 -56 -03 -39 -46 -32
28 56 02 -6.0 -68 -51
20 -65 27 -32 -46 -1.9
-6.6 -100 -3.1 -35 -45 -25
49 79 18 -6.1 -7.0 -52
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6.3.6 Hospitalization for Heart Failure (HHF)

Main findings:

Among patients with T1D, 2.6% have prevalent HHF by January 1st, 2017. Among T1D pa-
tients affiliated with a Steno Center as defined by DADD in 2016, 2.8% have prevalent HHF
(table & B661).

Among patients with T2D, 7.6% have prevalent HHF by January 1st, 2017. Among T2D pa-
tients affiliated with a Steno Center as defined by DADD in 2016, 11.7% have prevalent HHF
(tables & 661)).

In T2D, the prevalence of HHF is higher among men than among women for all ages (figure
B63, left), while no gender difference in HHF prevalence is observed in T1D. Age-specific
HHF prevalences are comparable for T1D and women with T2D.

Overall, the crude HHF prevalence from 2006—2017 has decreased from 3.5-2.6% in T1D and
from 8.1-7.6% in T2D (tables & BB, figure BB3, right)®.

For type diabetes, the incidence rates of HHF are higher among men than among women for
most ages while no gender difference in HHF incidence rates is observed in T1D (6564, left).
Age-specific HHF incidence rates are similar in T1D and T2D.

Crude HHF incidence rates (table & BB3) and age specific incidence rates (figure 664,
right) have decreased from 2006—2017 in both types of diabetes.

Taking age distribution into consideration, incidence rates of HHF are lowest in Region Nord
and highest in Region Sjeelland for T2D during 2006—2012 compared to the other regions
(figure B4, right).

In T2D HHF incidence rates are somewhat higher in patients affiliated with a Steno Center as
defined by DADD in 2016 compared to the regional background population ranging from 0.8—
1.8 per 100 person years, highest for SDCS (table B62). Due to small numbers, no meaningful
comparison across Steno Diabetes Centers is possible.

9The difference in incidence rates and prevalence of HHF according to diabetes type reflects different age distribution.
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6.3 Complications

6.3.6.1 Heart failure prevalence

TasLE 6.60: Number and percentage of diabetes patients with HF complications each 1 January by

region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 264 186 78 178 174 880 3.7 33 30 44 30 3.5
2007 250 182 76 169 166 843 35 3.2 29 42 28 3.3
2008 238 174 76 163 156 807 33 3.0 28 441 2.6 3.1
2009 231 147 74 166 160 778 3.1 2.5 2.7 441 2.7 3.0
2010 219 134 62 156 148 719 29 23 22 39 24 2.7
2011 229 134 64 148 147 722 3.0 22 23 37 24 2.7
2012 246 134 61 145 142 728 32 22 22 36 23 2.7
2013 247 134 63 149 140 733 32 22 22 37 23 2.7
2014 236 140 62 142 141 721 3.0 23 22 35 22 2.6
2015 239 141 55 147 138 720 3.0 22 19 36 22 2.6
2016 240 149 59 151 146 745 29 23 20 37 23 2.7
2017 242 150 55 129 153 729 29 23 1.8 3.1 2.4 2.6
SDC 122 31 18 89 33 293 36 1.9 1.3 35 24 2.8
Type 2

2006 3,607 2,070 1,118 1,923 2423 11,141 84 7.7 77 84 83 8.1

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

SDC

3,799 2,193 1,160 1,990 2,586 11,728 85 7.7 76 82 83 8.1
4,024 2,336 1,189 2,108 2,740 12,397 86 7.6 74 82 82 8.1
4,194 2490 1,222 2216 2,884 13,006 85 7.6 7.1 8.1 8.1 8.0
4,451 2,650 1,232 2,317 2,961 13,611 85 74 67 79 7.8 7.8
4,782 2,837 1,275 2,520 3,115 14,529 86 7.3 65 80 76 7.8
5176 3,139 1,370 2,725 3,310 15,720 84 7.1 63 79 74 7.6
5,452 3,350 1,424 3,009 3,424 16,659 83 7.1 6.0 8.1 7.2 7.5
5731 3,478 1,463 3,290 3,603 17,565 84 7.1 59 85 72 7.6
5962 3,574 1,488 3,481 3,700 18,205 85 7.0 58 87 741 7.6
6,176 3,691 1,543 3,673 3,810 18,893 86 7.0 58 88 71 7.6
6,299 3,847 1,639 3,904 3,923 19,512 85 7.0 56 90 7.0 7.6

288 179 96 518 129 1,210 122 8.9 83 145 101 11.7
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FIGURE 6.63: Left: Prevalence of heart failure by age in region H for T1D (broken lines) and T2D (full

lines) for men (blue) and women (red).

Right: Prevalence of heart failure by age for 50 year old T1D (broken lines) and 70
year old T2D (full lines) men for each region.

TaBLE 6.61: Annual percent change in prevalence of HF complications among diabetes patients.
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T1 T2
%y 95%Cl %y 95%Cl
_Hov -13 -24 -02 -07 -09 -04,
Midt -27 -40 -1.3 -1.7 -20 -14
Nord -42 -6.1 -21 -35 -39 -3.0
Sji 1.6 -30 -03 00 -03 04
Syd -25 -38 -1.2 -24 -27 -21




6.3 Complications

6.3.6.2 Heart failure incidence

TaBLE 6.62: Newly recorded heart failure by region and calendar year.

No. complications Incidence per 100 PY

Hov Midt Nord Sj Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 41 33 11 36 32 153 0.6 0.6 04 09 06 06
2007 33 32 13 28 29 135 05 0.6 05 07 05 05
2008 38 14 7 38 32 129 05 0.2 03 10 06 05
2009 3t 18 7 20 16 92 04 03 03 05 03 04
2010 51 25 7 22 38 143 0.7 04 03 06 06 06
2011 52 21 10 36 22 141 0.7 04 04 09 04 05
2012 35 31 7 30 25 128 05 05 03 08 04 05
2013 27 23 5 25 21 101 04 04 02 06 03 04
2014 28 22 5 24 12 91 04 04 02 06 02 03
2015 33 26 10 24 25 118 04 04 03 06 04 04
2016 25 22 5 12 20 84 03 03 02 03 03 03

SDC 12 5 * 7 4 31 04 03 02 03 03 0.3
Type 2

2006 605 310 149 260 410 1,734 15 1.2 11 12 1.5 1.3
2007 587 334 161 292 379 1,753 14 1.2 11 1.3 13 1.3
2008 592 332 158 338 334 1,754 13 1.1 1.0 14 1.1 1.2
2009 667 328 157 299 368 1,819 14 1.0 09 11 1.1 1.2
2010 668 382 164 358 418 1,990 13 1.1 09 13 11 1.2
2011 667 412 169 334 411 1,993 1.2 1.1 09 11 1.0 1.1
2012 687 438 174 418 373 2,090 1.2 1.0 08 13 09 1.1
2013 747 421 195 483 454 2300 1.2 0.9 09 14 1.0 1.1
2014 733 403 182 454 412 2184 1.2 0.9 08 13 0.9 1.0
2015 787 453 208 480 422 2,350 1.2 0.9 08 1.3 0.9 1.0
2016 736 494 203 491 464 2,388 1.1 1.0 08 1.3 0.9 1.0
SDC 31 15 9 54 17 126 1.5 0.8 09 18 1.5 14
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Incidence of Heart failure (per 100 PY)
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FIGURE 6.64: Left: Incidence rates of heart failure by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Incidence rates of heart failure by date of follow-up for 50 year old T1D (broken
lines) and 70 year old T2D (full lines) men for each region.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

TaBLE 6.63: Annual percent change in incidence rates of HF complications among diabetes patients.
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T1 T2

%y ~ 95%Cl  %ly 95%Cl
. Hov -53 -86 -1.8 -34 -42 -26
Midt -0.8 -51 3.7 -36 -47 -26
Nord -69 -139 07 -38 -54 -23
Sji 51 90 -1.0 -08 -1.9 03
Syd 62 -102 -1.9 -45 -55 -3.4




6.3 Complications

6.3.7 Atherosclerotic macrovascular disease

Main findings:

Among patients with T1D, 4.9% have prevalent atherosclerotic macrovascular disease by Jan-
uary 1st, 2017. Among T1D patients affiliated with a Steno Center as defined by DADD in 2016,
5.4% have prevalent atherosclerotic macrovascular disease (table 664).

Among patients with T2D, 7.1% have prevalent atherosclerotic macrovascular disease by Jan-
uary 1st,2017. Among T2D patients affiliated with a Steno Center as defined by DADD in 2016,
9.7% have prevalent atherosclerotic macrovascular disease (table 664).

For T2D, the prevalence of atherosclerotic macrovascular disease is higher among men than
among women for most ages while no gender difference is observed for T1D (figure 665, left).
Age-specific atherosclerotic macrovascular disease prevalences are higher in T1D compared
to T2D.

Overall, the crude prevalence of atherosclerotic macrovascular disease from 2006—2017 has
decreased from 5.3-4.9% in T1D while unchanged in T2D (table & figure 6685,
right)™.

Taking age distribution into consideration, prevalence of atherosclerotic macrovascular dis-
ease is highest in Region Midt and Region Sjeelland for T2D during 2006-2012 compared to
the other regions (figure 663, right).

For both types of diabetes, the incidence rates of atherosclerotic macrovascular disease are
higher among men than among women for most ages (figure 668, left). Age-specific incidence
rates of atherosclerotic macrovascular disease are higher in T1D compared to T2D.

Crude incidence rates of atherosclerotic macrovascular disease (table & B67) and age
specific incidence rates (figure B68, right) of atherosclerotic macrovascular disease have de-
creased from 2006—2017 for both types of diabetes.

In T2D incidence rates of atherosclerotic macrovascular disease are somewhat higher in pa-
tients affiliated with a Steno Center as defined by DADD in 2016 compared to the regional
background population ranging from 8.0—12.4 per 100 person years (table B68). Due to small
numbers, no meaningful comparison across Steno Diabetes Centers is possible.

0The difference in incidence rates and prevalence of atherosclerotic macrovascular disease according to diabetes type
reflects different age distribution.
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Chapter 6 Results

6.3.7.1 Prevalence of atherosclerotic macrovascular disease

TaBLE 6.64: Number and percentage of diabetes patients with atherosclerotic macrovascular disease
complications each 1 January by region. The percentages are overall numbers, and so
influenced by the different age-distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov Midt  Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 352 297 119 260 307 1,335 49 538 46 65 53 538
2007 343 310 131 263 310 1,357 47 55 50 6.6 53 53
2008 338 294 131 262 308 1,333 46 5.1 48 65 52 52
2009 347 287 128 267 335 1,364 4.7 49 47 66 56 53
2010 356 282 129 259 344 1,370 4.8 4.8 47 64 57 52
2011 359 276 133 242 317 1,327 47 46 48 6.1 52 50
2012 365 288 127 225 317 1,322 47 47 45 57 52 50
2013 371 287 129 216 310 1,313 47 47 45 54 50 49
2014 382 295 139 226 311 1,363 48 438 48 56 50 5.0
2015 396 299 140 227 317 1,379 49 438 48 56 50 5.0
2016 397 312 142 229 328 1,408 49 49 48 55 51 5.0
2017 386 310 137 229 343 1,405 4.7 4.8 46 55 53 49

SDC 175 61 82 164 75 557 5.1 3.7 58 65 54 54

Type 2

2006 2,552 1,829 858 1,384 2,140 8,763 59 6.8 59 60 73 64
2007 2,679 1,964 911 1,494 2357 9,405 6.0 6.9 60 62 75 65
2008 2,828 2,128 981 1,581 2,603 10,121 6.1 7.0 6.1 62 78 6.6
2009 3,028 2,356 1,071 1,691 2,828 10,974 6.1 7.2 62 62 79 6.7
2010 3,174 2,495 1,146 1,847 3,054 11,716 6.1 7.0 62 63 80 67
2011 3,406 2,780 1,206 1,989 3,277 12,658 6.1 7.2 62 63 80 68
2012 3,726 3,166 1,393 2,145 3,621 14,051 6.0 7.2 64 6.2 8.1 6.8
2013 4,017 3,451 1,520 2,364 3,846 15,198 6.1 7.3 64 64 8.1 6.9
2014 4,277 3,657 1,615 2,549 4,049 16,147 63 7.4 66 65 8.1 7.0
2015 4,512 3,765 1,702 2,704 4,242 16,925 6.4 7.4 67 67 82 7.1
2016 4,646 3,849 1,747 2904 4,356 17,502 64 7.3 66 7.0 8.1 7.1
2017 4,785 3,954 1,829 3,048 4,422 18,088 6.5 7.2 67 70 79 741

SDC 225 161 90 376 158 1,010 95 8.0 7.8 105 124 9.7
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FIGURE 6.65: Left: Prevalence of atherosclerotic macrovascular disease by age in region H for T1D
(broken lines) and T2D (full lines) for men (blue) and women (red).
Right: Prevalence of atherosclerotic macrovascular disease by age for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.65: Annual percent change in prevalence of atherosclerotic macrovascular disease among
diabetes patients.

Hov
Midt
Nord
Sjll
Syd

T T2
cVo/y 95% CI cyo/y 95% CI
01 -0.8 10 00 -03 03,
09 -1.9 01 -03 -0.6 0.1
-05 20 1.0 04 00 0.9
-16 27 05 04 00 0.8
-10 19 00 -02 -05 0.1
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Chapter 6 Results

6.3.7.2 Incidence of atherosclerotic macrovascular disease

TaBLE 6.66: Newly recorded atherosclerotic macrovascular disease by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 46 47 22 38 45 198 0.7 0.9 09 1.0 038 0.8
2007 36 36 12 25 38 147 05 0.7 05 07 07 0.6
2008 44 42 11 32 54 183 0.6 0.8 04 09 1.0 0.7
2009 50 39 20 30 44 183 0.7 0.7 08 08 0.8 0.7
2010 43 26 14 24 22 129 0.6 0.5 05 06 04 0.5
2011 50 34 12 24 39 159 0.7 0.6 04 06 07 0.6
2012 56 33 11 17 32 149 0.8 0.6 04 05 05 0.6
2013 44 33 23 3 26 157 0.6 0.6 08 0.8 04 0.6
2014 42 31 15 22 25 135 0.6 0.5 05 06 04 0.5
2015 53 33 12 20 39 157 0.7 0.5 04 05 0.6 0.6
2016 27 30 13 31 33 134 03 0.5 05 0.8 05 0.5

SDC 11 8 10 21 8 58 03 0.5 08 09 06 06

Type 2

2006 378 284 111 218 363 1,354 09 1.1 08 1.0 13 1.0
2007 386 310 130 227 348 1,401 09 141 09 1.0 1.2 1.0
2008 433 315 151 215 3563 1467 1.0 1.1 1.0 09 11 1.0
2009 388 271 151 243 338 1,391 08 0.9 09 09 10 09
2010 417 352 140 240 384 1,533 08 1.0 0.8 08 1.1 0.9
2011 430 364 182 239 441 1656 08 0.9 09 08 1.1 0.9
2012 509 364 176 255 429 1,733 08 0.9 0.8 08 1.0 0.9
2013 557 401 189 331 433 1911 09 09 08 09 10 09
2014 579 360 181 324 425 1869 09 0.8 08 09 09 09
2015 523 345 172 370 382 1,792 08 0.7 07 1.0 08 038
2016 508 353 180 358 400 1,799 0.7 0.7 07 09 08 08

SDC 14 16 12 52 21 115 06 0.9 11 16 19 1.2
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FIGURE 6.66: Left: Incidence rates of atherosclerotic macrovascular disease by age in region H for
T1D (broken lines) and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of Atherosclerotic macrovascular disease by date of follow-up
for 50 year old T1D (broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.67: Annual percent change in incidence rates of atherosclerotic macrovascular disease
among diabetes patients.

T1 T2
o/o/y 95% Cl o/o/y 95% CI

Hov -22 -53 1.0 -20 -29 -1.0
Midt -39 -74 -03 -53 -65 -42
Nord -09 -63 50 -34 -50 -1.7
Sjll -1.7 -57 26 -04 -1.7 0.9
Syd -53 -87 -18 -46 -56 -35

141



Chapter 6 Results

6.3.8 Atrial Fibrillation (AF)

Main findings:

Among patients with T1D, 2.7% have prevalent AF by January 1st, 2017. Among T1D patients
affiliated with a Steno Center as defined by DADD in 2016, 2.9% have prevalent AF (table 668).

Among patients with T2D, 11.1% have prevalent AF by January 1st, 2017. Among T2D pa-
tients affiliated with a Steno Center as defined by DADD in 2016, 11.8% have prevalent AF
(table B68).

For both types of diabetes, the prevalence of AF is higher among men than among women for
most ages (figure 667, left). Age-specific AF prevalences are comparable for type 1 diabetes
and women with T2D.

Overall, the crude AF prevalence from 2006—2017 has increased from from 8.3—11.1% in T2D
(tables & B9, figure B&2, right).™

For T2D, the incidence rates of AF are higher among men than among women for most ages
while no gender difference is observed for T1D (figure B68, left). Age-specific AF incidence
rates are similar in T1D and T2D.

Crude AF incidence rates (tables 670 & E71]) and age specific incidence rates (figure E68,
right) of AF are unchanged from 2006—2017 in T1D but increasing in T2D.

Incidence rates are similar for patients affiliated with a Steno Center as defined by DADD
in 2016 ranging compared to the regional background population (table Z0). Due to small
numbers, no meaningful comparison across Steno Diabetes Centers is possible.

"The difference in incidence rates and prevalence of AF according to diabetes type reflects different age distribution.
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6.3 Complications

6.3.8.1 Prevalence of atrial fibrillation

TaBLE 6.68: Number and percentage of diabetes patients with atrial fibrillation each 1 January by

region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord Sjlll Syd Sum

Type 1

2006 168 155 64 135 169 691 23 28 25 34 29 2.7
2007 167 160 59 127 162 675 23 2.8 22 32 28 2.7
2008 150 149 64 131 159 653 2.1 2.6 24 33 27 2.5
2009 155 146 70 118 158 647 2.1 2.5 26 29 26 2.5
2010 157 150 70 124 169 670 2.1 2.5 25 3.1 2.8 2.6
2011 162 152 67 106 167 654 2.1 2.5 24 27 27 2.5
2012 170 150 68 109 178 675 22 25 24 27 29 2.5
2013 166 140 69 110 171 656 2.1 2.3 24 28 28 2.4
2014 164 150 72 121 173 680 2.1 2.4 25 3.0 28 2.5
2015 177 152 71 130 182 712 22 24 24 32 29 2.6
2016 186 147 80 128 189 730 23 23 27 3.1 2.9 2.6
2017 199 158 79 133 194 763 24 24 26 32 3.0 2.7
SDC 94 39 29 96 41 299 27 24 20 38 29 2.9
Type 2

2006 3,388 2,372 1,262 1,667 2600 11,289 79 8.8 87 73 8.9 8.3
2007 3,589 2,561 1,359 1,775 2,777 12,061 80 9.0 89 73 89 8.4
2008 3,810 2,785 1,477 1,941 3,012 13,025 8.2 9.1 9.1 76 9.1 8.6
2009 4,161 3,005 1,593 2,131 3,300 14,190 8.4 9.1 92 78 93 8.7
2010 4,532 3,358 1,755 2,371 3,551 15567 8.7 9.4 96 8.1 9.3 9.0
2011 4935 3,706 1,897 2,654 3,877 17,069 88 9.6 97 85 95 9.2
2012 5,649 4,323 2,218 3,121 4,314 19,625 9.1 9.8 10.1 9.1 9.6 9.5
2013 6,125 4,781 2,458 3,482 4,750 21,596 93 10.1 104 94 99 9.8
2014 6,632 5,175 2,642 3,808 5,157 23,414 9.8 105 10.7 9.8 10.3 10.1
2015 7,129 5,548 2,833 4,095 5,463 25,068 102 109 111 102 105 105
2016 7,606 5,872 3,015 4,455 5886 26,834 105 111 114 10.7 109 109
2017 7,994 6,124 3,131 4,846 6,294 28,389 10.8 11.1 115 112 112 111
SDC 283 177 142 482 141 1,225 120 88 123 135 111 118

143



Chapter 6 Results

Prevalence of Atrial fibrillation (%)

20

154

10

20

154

10

Midt Nord Sjll Syd

0—
2006

2008

T T 1
2010 2012 2014 2016

FiGURE 6.67: Left: Prevalence of atrial fibrillation by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Prevalence of atrial fibrillation by age for 50 year old T1D (broken lines) and 70
year old T2D (full lines) men for each region.

TaBLE 6.69: Annual percent change in prevalence of atrial fibrillation complications among diabetes
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T1 T2
o/o/y 95% ClI o/o/y 95% Cl
, Hov 06 -07 20 22 20 25,

Midt -04 -18 1.0 16 13 1.9
Nord 16 -04 37 21 1.7 25
Sjll 06 -10 21 32 29 36
Syd 08 -05 21 15 13 1.8




6.3 Complications

6.3.8.2 Incidence of atrial fibrillation

TasLE 6.70: Newly recorded atrial fibrillation by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1
2006 28 30 4 11 26 9 04 05 02 03 05 0.4
2007 14 20 10 22 24 90 0.2 04 04 06 04 0.4

2008 23 21 7 10 24 85 03 04 03 03 04 0.3
2009 27 26 7 27 21 108 04 0.5 03 07 04 0.4
2010 28 21 9 19 21 98 04 04 03 05 04 0.4

2011 30 13 13 26 29 110 04 0.2 05 06 05 0.4
2012 17 16 10 20 14 77 02 03 04 05 02 0.3
2013 24 26 14 26 21 111 03 04 05 07 03 0.4
2014 283 21 6 23 25 98 03 03 02 06 04 0.4
2015 32 19 17 15 21 104 04 03 06 04 03 0.4
2016 32 24 10 19 20 105 04 04 03 05 0.3 0.4

SDC 14 8 5 15 4 46 04 05 04 06 03 0.5

Type 2

2006 449 317 158 231 327 1,482 11 1.3 1.2 1.1 1.2 1.2
2007 464 334 185 261 374 1,618 1.1 1.2 1.3 1.1 13 1.2
2008 524 301 165 295 345 1,630 1.2 1.0 11 12 1.1 1.1
2009 628 370 224 343 415 1,980 13 1.2 14 13 1.2 1.3
2010 644 423 202 367 444 2080 1.3 1.3 12 13 1.2 1.3
2011 767 507 267 449 469 2459 14 14 14 15 1.2 1.4
2012 741 580 244 447 553 2565 1.3 14 12 14 1.3 1.3
2013 860 596 309 506 635 2906 14 14 14 15 14 1.4
2014 940 625 330 557 585 3,037 15 14 1.5 16 1.3 1.4
2015 925 643 332 584 682 3,166 14 14 14 16 1.4 1.5
2016 940 579 359 636 703 3,217 14 1.2 1.5 1.7 1.4 1.4

SDC 30 8 13 68 13 132 14 04 1.3 22 1.2 1.5
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Incidence of Atrial fibrillation (per 100 PY)
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FicurE 6.68: Left: Incidence rates of atrial fibrillation by age in region H for T1D (broken lines) and

T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of atrial fibrillation by date of follow-up for 50 year old T1D (bro-
ken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.71: Annual percent change in incidence rates of atrial fibrillation complications among dia-
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T1 T2
o/o/y 95% CI o/o/y 95% CI

Hov 30 -13 75 18 1.0 26,
Midt -04 -49 44 0.7 -03 17
Nord 3.7 -3.0 11.0 20 06 3.4
Sjll 03 43 51 31 20 41
Syd -21 65 25 17 07 286




6.3 Complications

6.3.9 Chronic kidney disease (CKD) based on ICD10 classification
Main findings™:

» Among patients with T1D, 3.6% have prevalent CKD by January 1st, 2017. Among T1D pa-
tients affiliated with a Steno Center as defined by DADD in 2016, 3.6% have prevalent CKD
(table B72)

» Among patients with T2D, 4.1% have prevalent CKD by January 1st, 2017. Among T2D pa-
tients affiliated with a Steno Center as defined by DADD in 2016, 9.8% have prevalent CKD
(table B72)

 For both types of diabetes, the prevalence of CKD is higher among men than among women
for most ages (figure 669, left). Age-specific CKD prevalences are higher in T1D compared
to T2D.

 Overall, the crude CKD prevalence from 2006—2017 has increased from 2.7-3.6% in T1D and
from 1.4—4.1% in T2D (table B=73, figure B8&9, right) o

 For both types of diabetes, the incidence rates of CKD are higher among men than among
women for most ages (figure BEZ0, left). Age-specific CKD incidence rates are slightly higher
in T1D compared to T2D.

» Crude CKD incidence rates (tables 674 & 675) and age specific incidence rates (figure 670,
right) of CKD are unchanged from 2006-2017 in T1D but increasing in T2D.

+ Taking age distribution into consideration, incidence rates of CKD are slightly lower in Region
Nord for T2D during 2006-2012 compared to the other regions while the largest increase with
calendar time is observed for Region Syd and Region Hovedstaden (figure BZ0, right).

* In T2D CKD incidence rates are somewhat higher in patients affiliated with a Steno Center
as defined by DADD in 2016 ranging from 1.1-2.8 per 100 person years 674. Due to small
numbers, no meaningful comparison across Steno Diabetes Centers is possible.

'2|nformation on CKD based on combined eGFR data from the National Laboratory Database (LABKA) and ICD10
classification is given in appendix.
3The difference in incidence rates and prevalence of CKD according to diabetes type reflects different age distribution

147



Chapter 6 Results

6.3.9.1 Prevalence of Chronic kidney disease

TaBLE 6.72: Number and percentage of diabetes patients with CKD complications each 1 January
by region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord  Sjll  Syd Sum

Type 1

2006 156 200 75 93 146 670 22 3.6 29 23 25 27
2007 154 218 74 103 160 709 21 338 28 26 27 28
2008 162 213 76 119 166 736 22 37 28 30 28 29
2009 172 217 77 127 174 767 23 3.7 28 32 29 30
2010 188 217 73 128 191 797 25 37 26 32 32 3.0
2011 188 228 86 138 192 832 25 38 3.1 35 3.1 3.1
2012 192 260 92 138 197 879 25 43 33 35 32 33
2013 188 262 98 142 200 890 24 43 35 36 32 338
2014 196 271 99 149 240 955 25 44 34 37 38 35
2015 201 271 96 148 263 979 25 43 33 37 41 3.5
2016 203 281 98 154 268 1,004 25 44 33 37 42 36
2017 226 287 99 149 268 1,029 2.7 4.4 33 36 41 3.6

SDC 103 45 59 110 59 376 3.0 27 42 44 42 3.6

Type 2

2006 557 502 248 248 419 1,974 13 1.9 1.7 1.1 1.4 1.4
2007 635 579 271 314 506 2,305 14 20 1.8 1.3 1.6 1.6
2008 779 663 325 397 635 2,799 1.7 22 2.0 1.5 1.9 1.8
2009 915 774 363 496 760 3,308 1.8 24 2.1 1.8 21 2.0
2010 1,069 960 399 557 917 3,902 2.0 27 2.2 1.9 24 2.2
2011 1,268 1,173 461 654 1,031 4587 23 3.0 24 241 25 25
2012 1,552 1,637 570 787 1,211 5757 25 3.7 26 23 27 2.8
2013 1,797 1,927 677 954 1,349 6,704 2.7 441 29 26 28 3.0
2014 2,108 2,166 725 1,130 1,650 7,779 3.1 4.4 29 29 33 3.4
2015 2,390 2,344 794 1,312 1,867 8,707 3.4 4.6 3.1 33 36 3.6
2016 2,628 2,527 851 1,454 2135 9,595 3.6 4.8 32 35 40 3.9
2017 3,098 2,690 916 1,586 2,308 10,598 4.2 49 34 37 441 4.1

SDC 184 154 117 435 128 1,018 78 7.7 101 122 10.1 9.8
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FiGUuRE 6.69: Left: Prevalence of Chronic kidney disease by age in region H for T1D (broken lines)
and T2D (full lines) for men (blue) and women (red).
Right: Prevalence of Chronic kidney disease by age for 50 year old T1D (broken lines)
and 70 year old T2D (full lines) men for each region.

TaBLE 6.73: Annual percent change in prevalence of CKD complications among diabetes patients.

T1 T2
cyo/y 95% Cl cyo/y 95% Cl
CHov 19 07 32 101 96 10.7
Midt 22 1.1 33 9.0 84 9.5
Nord 19 0.1 3.8 59 51 6.7
Sjll 41 26 56 10.0 9.3 10.7
Syd 49 3.6 6.1 89 83 94
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Chapter 6 Results

6.3.9.2 Incidence of Chronic kidney disease

TaBLE 6.74: Newly recorded Chronic kidney disease by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 28 39 6 23 31 127 04 07 02 06 05 0.5
2007 38 31 10 33 26 138 05 0.6 04 0.8 05 0.6
2008 31 39 10 21 34 135 04 0.7 04 05 0.6 0.5
2009 50 31 12 22 43 158 0.7 0.6 04 06 07 0.6
2010 36 40 15 30 36 157 05 0.7 06 0.8 0.6 0.6
2011 43 56 15 28 28 170 06 1.0 06 07 05 0.7
2012 30 31 9 28 24 122 04 0.5 03 0.7 04 0.5
2013 31 35 13 30 68 177 04 0.6 05 08 1.1 0.7
2014 35 36 11 14 43 139 04 0.6 04 04 07 0.5
2015 34 28 12 22 29 125 04 0.5 04 06 05 0.5
2016 50 28 17 20 21 136 0.6 0.5 06 05 03 0.5

SDC 27 4 10 15 * 58 08 03 07 06 02 06

Type 2

2006 234 171 72 125 197 799 05 0.6 05 05 07 06
2007 287 224 92 174 215 992 06 0.8 06 07 07 07
2008 304 243 94 188 248 1,077 06 0.8 06 0.7 07 07
2009 362 292 118 181 284 1,237 0.7 0.9 07 0.7 08 08
2010 427 386 118 197 295 1423 08 1.1 06 07 08 08
2011 470 617 172 269 357 1,885 08 1.5 09 08 09 1.0
2012 494 507 183 321 349 1854 08 1.2 08 09 08 09
2013 621 495 155 344 510 2,125 1.0 1.1 07 09 11 1.0
2014 624 484 173 378 466 2,125 09 1.0 07 10 09 09
2015 591 490 201 370 542 2,194 09 1.0 08 09 11 0.9
2016 882 457 190 382 464 2,375 1.3 0.9 0.7 09 09 1.0

SDC 53 24 16 88 13 194 24 13 16 28 1.1 2.1
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FiGurE 6.70: Left: Incidence rates of Chronic kidney disease by age in region H for T1D (broken
lines) and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of Chronic kidney disease by date of follow-up for 50 year old
T1D (broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.75: Annual percent change in incidence rates of CKD complications among diabetes pa-

tients.

Hov
Midt
Nord
Sjll
Syd

%y 95%Cl %y 95% Cl
T1 T2

09 -43 26 57 46 67,

28 -63 07 02 -09 1.3

18 -43 82 18 00 36

31 72 12 35 21 49

05 -40 32 34 22 46
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Chapter 6 Results

6.3.10 End Stage Renal Disease (ESRD) based on ICD10 classification

Main findings™:

Among patients with T1D, 2.1% have prevalent ESRD by January 1st, 2017. Among T1D
patients affiliated with a Steno Center as defined by DADD in 2016, 2.1% have prevalent
ESRD (table B76)

Among patients with T2D, 1.3% have prevalent ESRD by January 1st, 2017. Among T2D
patients affiliated with a Steno Center as defined by DADD in 2016, 3.6% have prevalent
ESRD (table BE78)

For both types of diabetes, the prevalence of ESRD is higher among men than among women
for most ages (figure 677], left). Age-specific ESRD prevalences are higher in T1D compared
to T2D.

Overall, the crude ESRD prevalence from 2006—2017 is unchanged in T1D and has increased
from 0.8—1.3% in T2D (table 678 & 674, figure 6], right).EEI

For both types of diabetes, the incidence rates of ESRD are higher among men than among
women for most ages (figure 673, left). Age-specific ESRD incidence rates are substantially
higher in T1D compared to T2D.

Crude ESRD incidence rates (table 678 & ) and age specific incidence rates (figure 673,
right) of ESRD are unchanged from 2006—2017 in both diabetes types.

In T2D ESRD incidence rates are substantially higher in patients affiliated with a Steno Center
as defined by DADD in 2016 ranging from 0.4—1.0 per 100 person years compared to the re-
gional background population (table B78). Due to small numbers, no meaningful comparison
across Steno Diabetes Centers is possible.

*Information on CKD based on combined eGFR data from the National Laboratory Database (LABKA) and ICD10
classification is given in appendix.
5The difference in incidence rates and prevalence of ESRD according to diabetes type reflects different age distribution.
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6.3.10.1 ESRD prevalence

6.3 Complications

TaBLE 6.76: Number and percentage of diabetes patients with ESRD each 1 January by region. The
percentages are overall numbers, and so influenced by the different age-distributions in
the regions.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications

Prevalence (%)

Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum
Type 1
2006 121 139 62 75 124 5219 1.7 25 24 19 22 21
2007 116 147 62 75 128 528 1.6 2.6 23 19 22 21
2008 123 150 63 76 134 546 1.7 2.6 23 19 23 2.1
2009 136 154 65 83 137 575 1.8 27 24 21 23 22
2010 143 152 62 82 137 576 1.9 2.6 22 20 23 22
2011 140 148 66 91 132 577 19 25 24 23 22 22
2012 135 154 67 91 136 583 1.8 25 24 23 22 22
2013 127 153 72 91 135 578 16 25 25 2383 22 21
2014 132 153 71 87 142 585 1.7 25 25 22 23 21
2015 122 161 76 87 150 596 15 2.6 26 21 24 22
2016 128 163 74 89 153 607 16 25 25 22 24 22
2017 130 166 74 82 149 601 16 2.6 25 20 23 21
SDC 48 25 45 61 39 218 14 15 32 24 28 21
Type 2
2006 324 254 123 142 212 1,055 08 0.9 0.8 06 07 08
2007 345 285 136 169 248 1,183 08 1.0 09 07 08 08
2008 424 292 153 199 301 1,369 09 1.0 09 08 09 09
2009 494 329 168 246 333 1,570 1.0 1.0 1.0 09 09 1.0
2010 568 400 193 258 375 1,794 1.1 1.1 1.1 09 1.0 1.0
2011 646 440 194 298 410 1,988 1.2 1.1 1.0 09 1.0 1.1
2012 753 475 213 335 476 2252 1.2 1.1 1.0 1.0 11 1.1
2013 837 539 237 367 504 2484 13 1.1 1.0 1.0 141 1.1
2014 910 594 251 400 575 2,730 13 1.2 1.0 10 11 1.2
2015 987 645 281 443 604 2960 14 1.3 1.1 11 12 1.2
2016 1,048 691 285 484 653 3,161 15 1.3 11 12 12 1.3
2017 1,081 743 320 514 670 3,328 15 1.4 1.2 12 1.2 1.3
SDC 63 45 48 155 47 358 27 22 41 43 37 35
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Prevalence of End-stage CKD (%)
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Ficure 6.71: Left: Prevalence of ESRD by age in region H for T1D (broken lines) and T2D (full lines)
for men (blue) and women (red).
Right: Prevalence of ESRD by age for 50 year old T1D (broken lines) and 70 year old
T2D (full lines) men for each region.

TaBLE 6.77: Annual percent change in prevalence of ESRD complications among diabetes patients.

154

Hov
Midt
Nord
Sjll
Syd

T1 T2
o/o/y 95% Cl o/o/y 95% Cl
08 23 06 58 51 65
-01 -14 13 3.1 23 3.9
0.7 13 27 20 08 32
1.5 -03 34 48 38 58
06 -08 21 39 3.0 47




6.3.10.2 ESRD incidence

TaBLE 6.78: Newly recorded ESRD by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

6.3 Complications

No. complications

Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjl Syd Sum
Type 1
2006 17 24 5 16 17 79 02 04 02 04 03 0.3
2007 29 31 6 13 23 102 04 0.6 02 03 04 0.4
2008 30 27 9 15 23 104 04 05 03 04 04 0.4
2009 35 18 7 14 21 95 05 0.3 03 04 04 04
2010 28 15 5 21 18 87 04 03 02 05 03 0.3
2011 23 20 6 21 20 90 03 0.3 02 05 03 03
2012 18 21 7 14 12 72 02 04 03 04 0.2 0.3
2013 21 16 6 12 30 8 03 03 02 03 05 03
2014 15 28 14 10 19 86 0.2 05 05 03 03 0.3
2015 29 16 7 11 24 87 04 03 02 03 04 0.3
2016 21 16 14 9 10 70 03 03 05 02 02 03
SDC 10 4 5 7 0 26 03 0.2 04 03 00 03
Type 2
2006 133 82 31 65 108 419 03 03 02 03 04 03
2007 164 84 40 90 97 475 04 03 03 04 03 0.3
2008 177 112 40 93 114 536 04 04 02 04 03 0.3
2009 201 112 66 81 107 567 04 03 04 03 03 0.3
2010 219 121 34 93 114 581 04 03 02 03 03 0.3
2011 220 118 49 99 150 636 04 0.3 02 03 04 03
2012 235 172 63 116 138 724 04 04 03 03 03 0.3
2013 248 162 60 128 169 767 04 0.3 03 03 03 03
2014 246 168 66 131 145 756 04 0.3 03 03 03 0.3
2015 266 154 72 147 151 790 04 03 03 04 03 0.3
2016 250 191 70 126 136 773 03 04 03 03 03 0.3
SDC 18 9 11 24 5 67 08 05 1.0 07 04 0.7
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Incidence of End-stage CKD (per 100 PY)
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FiGuRre 6.72: Left: Incidence rates of ESRD by age in region H for T1D (broken lines) and T2D (full
lines) for men (blue) and women (red).
Right: Incidence rates of ESRD by date of follow-up for 50 year old T1D (broken lines)
and 70 year old T2D (full lines) men for each region.

TABLE 6.79: Annual percent change in incidence rates of ESRD complications among diabetes pa-
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tients.

T1 T2
o/o/y 95% CI o/o/y 95% CI
_Hov 62 -102 -21 -1.0 -25 04
Midt -56 -99 -10 02 -16 2.1
Nord 6.2 -17 146 -02 -3.0 28
Sjll 47 -101 10 -07 -27 1.4
Syd -37 -82 11 -21 -40 -03




6.3 Complications

6.3.11 Minor amputations

Main findings:

Among patients with T1D, 1.8% have prevalent minor amputations by January 1st, 2017.
Among T1D patients affiliated with a Steno Center as defined by DADD in 2016, 1.9% have
prevalent minor amputations (table 6-80).

Among patients with T2D, 0.9% have prevalent minor amputations by January 1st, 2017.
Among T2D patients affiliated with a Steno Center as defined by DADD in 2016, 2.9% have
prevalent minor amputations (table E.80).

For both types of diabetes, the prevalence of minor amputations is higher among men than
among women for most ages (figure BEZ3, left). Age-specific minor amputations prevalences
are higher in T1D compared to T2D.

Overall, the crude minor amputations prevalence from 2006—2017 is unchanged in T1D and
has marginally increased from 0.8-0.9% in T2D (table 80 & B8, figure 673, right).™

For both types of diabetes, the incidence rates of minor amputations are higher among men
than among women for most ages (figure 674, left). Age-specific minor amputations incidence
rates are higher in T1D compared to T2D.

Crude minor amputations incidence rates (table 682 & 683) and age specific incidence rates
(figure B=Z4, right) of minor amputations are unchanged from 2006—2017 in both diabetes

types.

In T2D minor amputations incidence rates are substantially higher in patients affiliated with a
Steno Center as defined by DADD in 2016 ranging from 0.2—0.7 per 100 person years com-
pared to the regional background population (table 6282). Due to small numbers, no mean-
ingful comparison across Steno Diabetes Centers is possible.

6The difference in incidence rates and prevalence of minor amputations according to diabetes type reflects different
age distribution.
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6.3.11.1 Minor amputation prevalence

TasLE 6.80: Number and percentage of diabetes patients with minor amputations each 1 January by
region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 102 71 34 63 80 350 14 1.3 1.3 16 14 1.4
2007 106 94 35 65 97 397 15 1.7 1.3 16 1.7 1.6
2008 103 94 36 65 91 389 14 1.6 1.3 16 1.5 1.5
2009 114 96 40 78 98 426 15 1.7 15 19 16 1.6
2010 113 93 37 83 98 424 15 1.6 1.3 21 1.6 1.6
2011 126 98 42 82 91 439 1.7 1.6 1.5 21 15 1.7
2012 122 99 43 79 88 431 16 1.6 15 20 14 1.6
2013 113 103 49 77 89 431 14 17 1.7 19 14 1.6
2014 120 108 583 76 93 450 15 1.7 18 19 15 1.6
2015 125 106 53 82 94 460 16 1.7 1.8 20 1.5 1.7
2016 135 115 55 85 104 494 1.7 1.8 19 21 1.6 1.8
2017 138 115 56 82 114 505 1.7 1.8 19 20 1.8 1.8

SDC 61 16 32 61 24 194 18 1.0 23 24 17 1.9

Type 2

2006 378 191 106 162 212 1,049 09 0.7 0.7 0.7 07 0.8
2007 399 212 126 199 256 1,192 09 0.7 08 0.8 038 0.8
2008 431 232 144 212 300 1,319 09 0.8 09 0.8 09 0.9
2009 463 261 165 245 316 1,450 09 0.8 1.0 09 0.9 0.9
2010 472 290 183 265 336 1,546 09 0.8 1.0 09 0.9 0.9
2011 486 333 180 293 357 1,649 09 0.9 09 09 09 0.9
2012 521 360 200 310 388 1,779 0.8 0.8 09 09 09 0.9
2013 567 388 205 326 409 1,895 09 0.8 09 09 09 0.9
2014 572 421 227 342 434 1996 0.8 0.9 09 09 09 0.9
2015 611 448 231 369 460 2,119 09 0.9 09 09 09 0.9
2016 668 463 231 404 484 2250 09 0.9 09 1.0 09 0.9
2017 713 485 254 427 551 2430 1.0 0.9 09 1.0 1.0 0.9

SDC 76 23 35 126 42 302 3.2 11 30 35 33 2.9
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Prevalence of Minor amputation (%)

6.3 Complications
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FiGUuRE 6.73: Left: Prevalence of minor amputations by age in region H for T1D (broken lines) and
T2D (full lines) for men (blue) and women (red).
Right: Prevalence of minor amputations by age for 50 year old T1D (broken lines) and
70 year old T2D (full lines) men for each region.

TasLE 6.81: Annual percent change in prevalence of minor amputations among diabetes patients.

Hov
Midt
Nord
Sjll
Syd

T1 T2

%ly 95%Cl %y 95% Cl

11 -04 27 -02 -09 05,
16 01 33 12 02 2.1

34 08 61 01 -11 14
23 04 43 13 03 23
01 -1.6 18 08 00 1.7
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6.3.11.2 Minor amputation incidence

TaBLE 6.82: Newly recorded minor amputations by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 18 28
2007 14 18
2008 27 17
2009 12 14
2010 17 16
2011 20 10
2012 13 16
2013 18 16 1
2014 16 10
2015 25 15
2016 18 12

SDC 9 *

15 31 99 03 05 03 04 05 0.4

6 8 51 02 03 02 02 01 0.2
17 16 86 04 03 03 04 03 0.3
11 14 57 02 0.2 02 03 02 0.2
15 9 62 02 0.3 02 04 02 0.2
10 14 60 03 0.2 02 03 02 0.2
11 7 54 02 03 03 03 0.1 0.2

9 15 68 02 03 04 02 02 0.3
14 10 56 02 0.2 02 04 02 0.2
12 18 78 03 02 03 03 03 0.3

9 15 59 02 0.2 02 02 02 0.2

7 * 24 03 041 03 03 02 0.2

A O 00O O NO OO © O

Type 2

2006 85 47 31 58 62 283 02 02 02 02 02 02
2007 94 47 32 42 72 287 02 0.2 02 02 02 02
2008 94 53 31 56 50 284 02 0.2 02 02 01 0.2
2009 83 67 38 60 53 301 02 02 02 0.2 01 0.2
2010 87 68 21 60 78 314 02 02 01 02 02 02
2011 92 65 40 57 82 33 02 0.2 02 02 02 02
2012 99 61 43 44 87 334 02 01 02 01 02 0.2
2013 100 78 53 57 77 365 02 0.2 02 02 02 02
2014 115 74 35 62 74 360 02 01 0.1 02 0.1 0.2
2015 141 55 42 85 72 395 02 0.1 02 0.2 01 0.2
2016 134 73 38 85 130 460 02 0.1 01 02 02 02

SDC 16 4 4 24 8 56 0.7 0.2 04 07 07 0.6
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FIGURE 6.74: Left: Incidence rates of minor amputations by age in region H for T1D (broken lines)
and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of minor amputations by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.83: Annual percent change in incidence rates of minor amputations among diabetes pa-
tients.

T1 T2
%ly 95%Cl %y  95%Cl

Hov 0.0 -5.0 52 -06 -27 1.6,
Midt -44 -97 12 -42 -6.8 -1.6
Nord -04 -84 82 -33 -67 0.2
Sjll -03 64 63 -09 -3.7 19
Syd 20 -40 84 -01 -26 24
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Chapter 6 Results

6.3.12 Major amputations

Main findings:

Among patients with T1D, 0.8% have prevalent major amputations by January 1st, 2017.
Among T1D patients affiliated with a Steno Center as defined by DADD in 2016, 0.9% have
prevalent major amputations (table 6-84).

Among patients with T2D, 0.6% have prevalent major amputations by January 1st, 2017.
Among T2D patients affiliated with a Steno Center as defined by DADD in 2016, 1.5% have
prevalent major amputations (table 684)).

For both types of diabetes, the prevalence of major amputations is higher among men than
among women for most ages (figure 273, left). Age-specific major amputations prevalences
are higher in T1D compared to T2D.

Overall, the crude major amputations prevalence from 2006—-2017 has declined in T1D from
1.4-1.1% and in T2D from 0.8-0.6% (table 584 & B85, figure 675, right).™

For T2D, the incidence rates of major amputations are higher among men than among women
for most ages while there is not gender difference in T1D (figure EZZ8, left). Age-specific major
amputations incidence rates are higher in T1D compared to T2D.

Crude major amputations incidence rates (table 6868 & 687 ) and age specific incidence rates
(figure 1.20 (right)) of major amputations are decreasing from 2006—2017 for T1D from 0.4-0.2
per 100 person years while unchanged in T2D.

In T2D major amputations incidence rates are substantially higher in patients affiliated with a
Steno Center as defined by DADD in 2016 ranging from 0.3—0.9 per 100 person years com-
pared to the regional background population (table 686). Due to small numbers, no mean-
ingful comparison across Steno Diabetes Centers is possible.

7The difference in incidence rates and prevalence of major amputations according to diabetes type reflects different
age distribution.
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6.3.12.1 Major amputation prevalence

6.3 Complications

TaBLE 6.84: Number and percentage of diabetes patients with major amputations each 1 January by
region. The percentages are overall numbers, and so influenced by the different age-

distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications

Prevalence (%)

Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum
Type 1
2006 76 88 30 63 84 341 1.1 1.6 12 16 15 1.4
2007 70 100 29 56 83 338 1.0 1.8 11 14 14 13
2008 69 91 28 59 79 326 09 1.6 1.0 15 13 1.3
2009 67 84 28 56 79 314 09 14 1.0 14 13 1.2
2010 62 79 25 53 80 299 08 1.3 09 13 13 1.1
2011 65 80 21 54 73 293 09 13 08 14 12 1.1
2012 59 79 23 50 70 281 08 1.3 0.8 13 1.1 1.1
2013 59 72 28 42 65 266 08 1.2 1.0 11 1.0 1.0
2014 64 70 27 45 60 266 08 1.1 09 11 1.0 1.0
2015 68 76 24 44 63 275 08 1.2 08 11 1.0 1.0
2016 69 82 24 44 71 290 08 1.3 0.8 1.1 1.1 1.0
2017 70 82 29 43 75 299 08 1.3 10 1.0 1.2 1.1
SDC 27 12 14 27 16 9% 0.8 07 1.0 1.1 141 0.9
Type 2
2006 294 294 111 186 232 1,117 0.7 141 0.8 08 08 08
2007 291 297 114 185 250 1,137 0.7 1.0 08 08 08 08
2008 295 290 109 184 247 1,125 0.6 0.9 0.7 0.7 07 07
2009 288 300 124 187 271 1,170 0.6 0.9 0.7 07 08 07
2010 279 316 122 209 282 1,208 05 0.9 0.7 0.7 07 07
2011 278 337 124 216 299 1,254 05 0.9 06 07 07 07
2012 293 345 143 212 304 1,297 05 0.8 0.7 06 07 06
2013 305 359 141 227 314 1,346 05 0.8 06 06 07 06
2014 327 367 147 234 328 1,403 05 0.7 06 06 07 06
2015 335 347 152 257 341 1,432 05 0.7 06 06 07 06
2016 341 358 154 273 350 1,476 05 0.7 06 07 06 06
2017 356 369 171 288 346 1,530 05 0.7 06 0.7 06 06
SDC 27 17 18 64 26 152 1.1 0.8 16 18 20 1.5
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Prevalence of Major amputation (%)
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Ficure 6.75: Left: Prevalence of major amputations by age in region H for T1D (broken lines) and
T2D (full lines) for men (blue) and women (red).
Right: Prevalence of major amputations by age for 50 year old T1D (broken lines) and
70 year old T2D (full lines) men for each region.

TaBLE 6.85: Annual percent change in prevalence of major amputations among diabetes patients.
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T1 T2
%y 95%Cl %y 95%Cl
_Hov -19 -38 01 -41 -50 -32
Midt -2.8 -46 -1.0 -52 -61 -4.3
Nord -24 -55 08 -28 -42 -1.4
Sji -33 -56 -1.0 -27 -37 -16
Syd -35 -54 -1.6 -29 -39 -20




6.3.12.2 Major amputation incidence

TaBLE 6.86: Newly recorded major amputations by region and calendar year.

6.3 Complications

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications

Incidence per 100 PY

Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum
Type 1
2006 18 30 8 15 19 90 03 05 03 04 03 04
2007 19 19 * 183 19 72 03 03 01 03 03 03
2008 14 24 8 9 21 76 02 04 03 02 04 03
2009 16 19 8 9 20 72 02 03 03 02 03 03
2010 11 15 5 17 16 64 01 03 02 04 03 02
2011 16 13 10 11 12 62 0.2 02 04 03 02 02
2012 16 11 8 6 10 51 02 02 03 02 02 02
2013 16 15 9 10 9 59 0.2 02 0.3 03 0.1 0.2
2014 16 16 4 8 10 54 0.2 03 01 02 02 02
2015 20 13 7 1 15 66 0.2 0.2 02 03 02 02
2016 14 13 10 11 12 60 0.2 0.2 03 03 02 02
SDC 6 * 4 7 * 19 0.2 0.1 0.3 03 0.1 0.2
Type 2
2006 74 70 35 57 70 306 02 03 02 02 02 02
2007 89 74 27 62 60 312 02 03 02 03 02 02
2008 80 81 47 58 70 336 02 0.3 03 02 02 02
2009 87 77 37 69 75 345 02 0.2 02 02 02 02
2010 81 84 30 65 84 344 02 02 02 02 02 02
2011 72 82 54 43 81 332 01 02 03 01 02 02
2012 93 79 39 57 65 333 01 02 02 02 0.1 0.2
2013 122 112 40 61 73 408 02 0.2 02 02 0.1 0.2
2014 88 84 45 77 78 372 01 02 02 02 02 02
2015 104 91 51 76 73 395 0.1 02 02 02 0.1 0.2
2016 119 90 60 78 85 432 02 02 02 02 02 02
SDC 7 5 10 17 6 45 03 03 09 05 05 04
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Incidence of Major amputation (per 100 PY)
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Ficure 6.76: Left: Incidence rates of major amputations by age in region H for T1D (broken lines)
and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of major amputations by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.87: Annual percent change in incidence rates of major amputations among diabetes pa-
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tients.

Hov
Midt
Nord
Sjll
Syd

T1 T2
o/o/y 95% CI o/o/y 95% CI
-11 63 44 -24 46 -0.2,
-70 -119 -18 52 -74 -3.0
32 -49 119 -13 45 21
-18 -81 50 42 67 -16
-85 -136 -31 47 -71 -23




6.3 Complications

6.3.13 Moderate to severe diabetic retinopathy (DR)
Main findings:

» Among patients with T1D, 17.4% have prevalent DR by January 1st, 2017. Among T1D pa-
tients affiliated with a Steno Center as defined by DADD in 2016, 21.0% have prevalent DR
(table B88).

* Among patients with T2D, 7.1% have prevalent DR by January 1st, 2017. Among T2D patients
affiliated with a Steno Center as defined by DADD in 2016, 15.7% have prevalent DR (table
B88).

» For both types of diabetes, the prevalence of DR is higher among men than among women
age 40-60 years (figure 6274, left). Age-specific DR prevalences are higher in T1D compared
to T2D.

» Overall, the crude DR prevalence from 2006—2017 has increased in T1D from 14.1-17.4%
and in T2D from 5.8-7.1% (table .88 & B89, figure B2, right).™

» For T2D, the incidence rates of DR are higher among men than among women for most ages
while there is not gender difference in T1D (figure 628, left). Age-specific DR incidence rates
are higher in T1D compared to T2D.

» Crude DR incidence rates (table 688 & 6:89) and age specific incidence rates (figure 678,
right) of DR are decreasing from 2006—2017 for T1D from 1.4—1.1 per 100 person years while
unchanged in T2D.

» In T2D DR incidence rates are substantially higher in patients affiliated with a Steno Center as
defined by DADD in 2016 ranging from 0.5—-2.4 per 100 person years compared to the regional
background population (table EX1l). Due to small numbers, no meaningful comparison across
Steno Diabetes Centers is possible.

8The difference in incidence rates and prevalence of DR according to diabetes type reflects different age distribution.
Retinopathy by region
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Chapter 6 Results

6.3.13.1 Retinopathy prevalence

TaBLE 6.88: Number and percentage of diabetes patients with retinopathy each 1 January by re-
gion. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 968 890 356 538 793 3,545 134 158 13.8 134 138 141
2007 1,012 903 389 587 850 3,741 14.0 159 147 147 145 147
2008 1,040 918 424 615 871 3,868 143 16.0 157 153 148 151
2009 1,072 941 471 647 913 4,044 146 162 173 161 152 156
2010 1,150 957 506 667 942 4222 154 16.2 184 166 156 16.1
2011 1,168 964 527 685 965 4,309 154 16.1 19.0 172 158 16.3
2012 1,171 1,019 545 720 981 4,436 152 16.8 195 181 16.0 16.6
2013 1,191 1,081 565 728 1,019 4,584 152 177 199 183 164 17.0
2014 1,201 1,107 577 756 1,032 4,673 152 17.8 20.1 188 164 17.1
2015 1,213 1,115 593 776 1,069 4,766 15.0 177 203 19.1 16.9 17.2
2016 1,207 1,143 610 806 1,099 4865 148 178 205 195 171 173
2017 1,221 1,153 624 817 1,140 4955 147 178 20.8 19.7 176 174

SDC 651 289 355 609 277 2,181 19.0 175 25.0 243 199 21.0

Type 2

2006 2,476 1,743 723 1,267 1,663 7,872 58 6.5 50 55 57 5.8
2007 2,632 1,870 793 1,361 1,844 8500 59 6.5 52 56 59 5.9
2008 2,808 1,960 863 1,443 2,031 9,105 6.0 6.4 53 56 6.1 6.0
2009 3,030 2,122 970 1,557 2,183 9,862 6.1 6.4 56 57 6.1 6.1
2010 3,288 2,286 1,060 1,684 2,373 10,691 6.3 6.4 58 58 6.2 6.2
2011 3,551 2,371 1,165 1,813 2537 11,437 6.3 6.1 6.0 58 6.2 6.1
2012 3,977 2,649 1,308 2,028 2,751 12,713 6.4 6.0 6.0 59 6.1 6.1
2013 4,373 2,920 1,424 2,280 3,002 13,999 6.6 6.2 6.0 6.1 6.3 6.3
2014 4,702 3,112 1,525 2,465 3,274 15,078 6.9 6.3 62 63 6.5 6.5
2015 5,036 3,288 1,635 2,639 3,589 16,187 72 6.4 64 66 69 6.8
2016 5,295 3,503 1,738 2,791 3,847 17,174 73 6.6 66 6.7 7.1 7.0
2017 5,543 3,691 1,863 3,005 4,115 18,217 75 6.7 68 69 7.3 7.1

SDC 460 199 191 553 221 1,624 194 99 165 1565 174 157
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FiGURE 6.77: Left: Prevalence of retinopathy by age in region H for T1D (broken lines) and T2D (full

lines) for men (blue) and women (red).

Right: Prevalence of Retinopathy complications by age for 50 year old T1D (broken
lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.89: Annual percent change in prevalence of retinopathy among diabetes patients.

Hov
Midt
Nord
Sjll
Syd

T1 T2
cyo/y 95% Cl cyo/y 95% Cl
09 04 15 21 1.8 24
15 09 20 -0.2 -05 0.2
34 26 43 22 1.7 27
38 31 46 1.7 13 2.1
21 15 27 18 15 2.1
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6.3.13.2 Retinopathy incidence

TasLE 6.90: Newly recorded retinopathy by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 80 44 39 67 80 310 13 0.9 18 19 1.6 1.4
2007 87 48 42 38 68 283 14 1.0 19 11 14 1.3
2008 63 50 58 53 66 290 10 1.0 26 16 13 1.3
2009 118 44 49 39 64 314 19 0.9 22 12 13 1.4
2010 65 38 31 40 59 233 10 0.8 14 12 1.2 1.1
2011 62 73 36 63 59 293 10 14 16 19 141 1.3
2012 65 96 34 40 66 301 10 1.9 15 12 13 1.3
2013 54 59 30 51 46 240 08 1.2 1.3 1.6 09 1.1
2014 59 43 29 42 70 243 09 0.8 1.3 1.3 1.3 1.1
2015 48 50 31 51 65 245 07 1.0 1.3 16 1.2 1.1
2016 60 45 36 46 73 260 09 0.8 1.5 14 14 1.1

SDC 35 4 21 32 11 103 1.2 0.3 20 1.7 1.0 1.2

Type 2

2006 282 188 109 160 235 974 0.7 0.7 08 0.7 08 07
2007 298 157 107 146 237 945 0.7 0.6 0.7 06 08 0.7
2008 313 210 128 179 233 1,063 0.7 0.7 08 07 07 07
2009 382 189 131 182 256 1,140 08 0.6 08 0.7 07 07
2010 338 156 126 166 245 1,031 0.7 04 0.7 06 07 06
2011 433 236 148 243 258 1,318 08 0.6 08 08 06 0.7
2012 455 292 123 271 315 1456 08 0.7 06 08 07 07
2013 448 272 167 255 340 1,482 0.7 0.6 07 0.7 07 07
2014 466 268 153 263 403 1,553 0.7 0.6 06 07 08 0.7
2015 433 320 162 247 359 1,521 0.7 0.7 07 06 0.7 07
2016 461 294 183 305 389 1,632 0.7 0.6 0.7 08 08 0.7

SDC 34 8 17 42 25 126 1.8 0.5 18 14 24 1.5
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FiGuRE 6.78: Left: Incidence rates of retinopathy by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Incidence rates of Retinopathy complications by date of follow-up for 50 year
old T1D (broken lines) and 70 year old T2D (full lines) men for each region.

TasLE 6.91: Annual percent change in incidence rates of retinopathy among diabetes patients.
T1 T2
cyo/y 95% CI cyo/y 95% Cl

Hov -66 -90 -41 -08 -19 03,
Midt 04 -25 34 00 -14 14
Nord -53 -86 -19 -1.7 -35 0.1
Sjll 26 -06 59 09 -06 24
Syd 02 -25 29 07 -06 1.9
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6.3.14 Hypoglycaemia

Since hypoglycaemia is a recurrent event we have not made any detailed analysis of prevalence
beyond the calculation of proportion of patients with recent hypoglycaemias at 1 January 2017 in
tables 6486 and B47.

The number of hypoglycaemic cases recorded just around date of diagnosis (£ 3 mdr) is not quite
ignorable; 1921 patients have such recordings, and in addition some have hypoglycaemias recorded
even earlier.

The analysis is therefore based on follow-up starting 3 months after the date of diagnosis recorded
in the register. One might argue that the administrative definition based on registers is likley to pro-
duce a data of diagnosis which is after the clinical diagnosis and that we therefore should have
started follow-up some months before the recorded date of diagnosis. We chose the more conser-
vative approach in order to avoid hypoglycaemic event closely related to diagnosis.

» The incidence rates of hypoglycaemia are unsurprisingly 5-10 times higher in T1D than in
T2D. For both there is only a modearate age-dependence of the rates, and only for T1D is
seen any substantila higher rates among men.

» Crude hypoglycaemia incidence rates (table E92) and age specific incidence rates (figure
B79, right) of hypoglycaemia have decreased from 2006—2017 in both T1D and T2D, very
similar between regions, but with no clear pattern in the differences between regions.

+ Taking age distribution into consideration, incidence rates of hypoglycaemia are slightly lower
in Region Nord for T1D compared to the other regions, and there is a weak indication that the
downward trend is less pronounced in Region Sjaelland (figure 679, right).
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6.3.14.1 Hypoglycaemia incidence

6.3 Complications

TaBLE 6.92: Newly recorded events of hypoglycaemia by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. hypoglycaemias

Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum
Type 2
2006 98 118 57 47 89 409 3.7 57 6.7 33 41 4.5
2007 109 103 57 54 99 422 39 47 6.0 37 42 43
2008 96 125 50 58 129 458 32 53 48 3.7 51 4.4
2009 117 122 38 71 114 462 3.6 49 34 43 43 441
2010 118 111 29 43 95 396 35 41 24 25 34 3.3
2011 120 118 49 48 95 430 3.3 4.1 40 27 32 34
2012 101 134 32 63 92 422 26 45 25 34 30 32
2013 91 123 31 66 90 401 22 39 23 35 28 29
2014 110 115 37 78 108 448 25 35 26 39 32 31
2015 99 104 52 65 92 412 22 30 34 31 26 27
2016 119 63 30 52 106 370 25 1.8 19 24 29 23
SDC 45 13 8 27 16 109 28 1.5 12 23 23 22
Type 2
2006 332 245 103 194 252 1,126 1.0 1.1 09 10 11 1.0
2007 346 209 91 211 241 1,098 09 09 07 1.0 09 09
2008 405 267 99 219 292 1282 10 10 07 1.0 1.0 1.0
2009 461 272 109 194 262 1298 11 09 0.7 08 09 0.9
2010 440 341 112 222 310 1425 09 1.1 0.7 09 09 09
2011 331 313 99 191 229 1,163 06 09 06 0.7 06 07
2012 329 257 87 203 227 1,103 06 06 04 06 05 0.6
2013 316 306 108 204 256 1,190 05 07 05 06 06 0.6
2014 280 232 110 231 262 1,115 04 05 05 06 06 05
2015 283 232 108 204 260 1,087 04 05 05 05 05 05
2016 267 238 107 227 216 1,055 04 0.5 04 06 04 0.5
SDC 25 18 15 67 9 134 14 141 16 22 09 1.6
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Ficure 6.79: Left: Incidence rates of hypoglycaemia by age in region H for T1D (broken lines) and
T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of hypoglycaemia complications by date of follow-up for 50 year
old T1D (broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.93: Annual percent change in incidence rates of hypoglycaemia complications among dia-
betes patients.

T T2
%ly  95%Cl %y  95%Cl

Hov -56 -73 -39 -103 -11.2 -94
Midt -9.0 -106 -74 -89 -99 -7.8
Nord -89 -116 -62 -7.3 -9.0 -56
Sjll 29 53 -05 69 -81 -57
Syd 60 -78 -42 -84 95 -73
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6.3.14.2 Hypoglycaemia among young T1D patients

TaBLE 6.94: Newly recorded hypoglycaemia events among patients < 18 years of age by region and
calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. hypoglycaemias under 18 Incidence per 100 PY
Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum

2006 29 36 21 10 25 121 58 8.6 88 31 56 63
2007 27 24 30 17 33 131 51 54 112 51 69 64
2008 19 28 12 13 34 106 35 538 43 37 69 49
2009 29 29 17 21 44 140 52 56 58 56 83 6.2
2010 26 21 7 9 10 73 45 37 24 22 18 31
2011 32 16 9 8 13 78 53 28 31 19 23 32

2012 19 28 9 23 14 93 3.0 49 33 56 25 38
2013 18 17 4 16 18 73 28 3.0 1.5 39 31 2.9
2014 23 21 6 29 10 89 35 36 22 69 17 35
2015 17 15 13 21 9 75 25 26 47 47 15 29
2016 33 16 10 11 22 92 47 28 36 24 37 35
SDC * * * 0 0 5 72 43 6.2 0.0 00 42

TaBLE 6.95: Annual percent change in incidence rates of hypoglycaemia complications among dia-
betes patients < 18 years.

T1 under 18
Yoly 95% Cl

Hov -39 -75 -0.2
Midt -8.7 -12.4 -4.8
Nord -10.3 -152 -5.0
Sjll 0.3 -43 5.1
Syd -10.9 -147 -7.0
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FicuRE 6.80: Left: Incidence rates of hypoglycaemia among patients < 18 years by age for men

(blue) and women (red).

Right: Incidence rates of hypoglycaemia by date of follow-up for 15 year old T1D (full

lines) men for each region.
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6.3 Complications

6.3.15 Diabetic Ketoacidosis (DKA)

Since DKA is a recurrent event we have not made any detailed analysis of prevalence beyond the
calculation of patients with recent DKAs at 1 January 2017 in tables 6248 and 647.
The number of DKA cases recorded just around date of diagnosis (& 1 month) is not quite ignor-
able; 2940 patients have such recordings, and in addition some have DKA recorded even eatrlier.
The analysis of incidence of DKA is therefore based on follow-up starting 1 month after the date
of diagnosis recorded in the register.

» The incidence rates of DKA are some 10 times higher in T1D than in T2D. For both there is a
decrease of the rates by age, but there are no substantial sex differences in rates.

« Crude DKA incidence rates (table B296) and age specific incidence rates (figure B81], right) of
DKA have decreased very slightly from 2006—2017 in both T1D and T2D, very similar between
regions and with no clear pattern in the differences between regions, although it seems that
Region Hovedstaden has a slightly higher occurrence among T2D patients than the other
regions.

» Taking age distribution into consideration, incidence rates of DKA are slightly lower in Region
Nord for T1D compared to the other regions, and there is a weak indication that the downward
trend is less pronounced in Region Sjlland (figure B8], right).
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6.3.15.1 Diabetic ketoacidosis incidence

TaBLE 6.96: Newly recorded events of diabetic ketoacidosis by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. ketoacidosis events Incidence per 100 PY
Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 98 68 44 48 79 337 3.7 32 50 34 36 36
2007 111 75 54 52 91 383 39 34 56 35 38 3.9
2008 95 82 61 69 140 447 3.1 34 58 44 55 4.2
2009 160 127 45 56 126 514 49 5.0 40 34 46 45
2010 121 99 62 75 134 491 35 36 52 43 47 41
2011 146 103 60 97 122 528 39 36 48 54 41 4.2
2012 127 132 75 82 96 512 32 43 57 44 31 3.9
2013 152 140 75 124 150 641 3.6 4.4 54 64 46 4.6
2014 160 104 80 141 185 670 3.7 3.1 55 7.0 54 46
2015 147 128 75 108 157 615 32 37 49 51 44 40
2016 119 122 83 93 147 564 25 34 52 42 40 35

SDC 38 19 39 37 23 151 20 22 56 32 33 3.0

Type 2

2006 70 32 15 16 29 162 0.2 0.1 01 0.1 01 0.1
2007 73 44 21 3 45 214 02 0.2 02 02 02 02
2008 91 35 13 46 54 239 02 0.1 01 02 02 02
2009 94 41 21 52 44 252 0.2 0.1 01 0.2 01 0.2
2010 98 60 18 35 68 279 02 0.2 01 014 02 0.2
2011 85 41 26 42 68 262 0.2 0.1 01 01 02 0.1
2012 117 42 31 30 48 268 0.2 0.1 02 01 01 0.1
2013 103 47 27 47 93 317 0.2 0.1 01 01 02 02
2014 98 42 25 55 80 300 0.2 0.1 01 01 02 0.1
2015 120 56 23 40 77 316 0.2 0.1 01 01 02 0.1
2016 130 94 36 50 75 38 02 0.2 01 0.1 01 0.2

SDC 6 4 6 15 * 33 03 02 06 05 02 04
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FiGURE 6.81: Left: Incidence rates of diabetic ketoacidosis by age in region Hovedstaden for T1D
(broken lines) and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of diabetic ketoacidosis by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE 6.97: Annual percent change in incidence rates of diabetic ketoacidosis among diabetes pa-

tients.

Hov
Midt
Nord
Sjll
Syd

T1 T2

%ly 95%Cl  %ly  95%Cl
55 -70 -39 -29 -48 -1.0
29 -47 -11 -18 -45 1.0
24 -47 -01 27 65 1.2
01 -21 20 -32 -61 -0.2
30 -46 -14 -09 -33 15
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6.3.15.2 Diabetic Ketoacidosis among young T1D patients

TaBLE 6.98: Newly recorded diabetic ketoacidosis events among patients < 18 years of age by re-
gion and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

No. ketoacidoses under 18 Incidence per 100 PY
Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

2006 36 18 14 24 24 116 7.0 4.2 56 73 562 59
2007 29 16 20 23 43 131 54 35 73 6.7 88 63
2008 19 24 26 29 56 154 34 438 9.0 8.0 11.1 6.9
2009 50 41 18 22 59 190 88 7.6 6.1 57 109 8.2
2010 34 24 24 26 40 148 58 4.1 80 63 72 6.0
2011 55 42 23 43 32 195 89 7.2 77 102 56 7.8
2012 36 35 23 41 27 162 56 6.0 84 98 47 6.5
2013 44 36 28 46 45 199 67 62 101 109 76 7.8
2014 34 28 24 64 45 195 5.0 47 84 149 75 75
2015 38 33 14 38 46 169 55 56 50 83 76 64
2016 40 14 17 27 53 151 565 24 59 57 87 56

SDC * * 4 0 0 7 62 85 78 00 00 56

TaBLE 6.99: Annual percent change in incidence rates of diabetic ketoacidosis among diabetes pa-
tients < 18 years.

T1 under 18
Yoly 95% Cl

Hov -3.6 -6.6 -0.6
Midt -26 -6.1 1.0
Nord -0.9 -49 3.3
Sji 05 -27 37
Syd -33 -6.1 -04
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FiGURE 6.82: Left: Incidence rates of diabetic ketoacidosis among patients < 18 years by age for
men (blue) and women (red).
Right: Incidence rates of diabetic ketoacidosis by date of follow-up for 15 year old T1D
(full lines) men for each region.
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6.4 USAGE OF LIPID-LOWERING DRUGS AMONG T2D SUBJECTS IN
DENMARK IN THE PERIOD 1996 TO 2017

6.4.1 Patterns of lipid-lowering drug use

Characteristics of the study population are given in Table E100. A total of 404,389 subjects with
Type 2 diabetes (I2D) (54.8% male) living in Denmark were included for mapping of lipid-lowering
drug (D) use patterns in the years 1996 to 2017. Of these, 260,004 (64%) subjects redeemed at
least two I prescriptions in the given period. Half of the study subjects were on a 11 at time
of 20 diagnosis. Among [ID-users, the largest proportion were diagnosed with I20 at an age

between 50-80 years while it was 60 years and above for the majority of non-users of LLDs.

TABLE 6.100: Characteristics of [T users and non-users between 1996 and 2017

Ever using lipid-lowering drugs

No Yes

Sor Men 73,759 (51.1 %) 147,859 (56.9 %)
Women 70,626 (48.9%) 112,145 (43.1 %)

0-40 9,382 (6.5 %) 11,614 (4.5 %)

40-50 15,250 (10.6 %) 35,882 (13.8 %)

o 50-60 22,135 (153 %) 69,073 (26.6 %)

Age at T2D diagnosis (years) 60-70 31,709 (22.0%) 81,682 (31.4 %)
70-80 38,087 (26.4 %) 48,116 (18.5 %)

>80 27,822 (19.3%) 13,610 (5.2 %)
. . . No 144,385 (100.0 %) 128,092 (49.3 %)
On 11 at time of diabetes diagnosis Yes 131.912 (50.7 %)
1995-2000 373 (0.3 %) 28,258 (10.9 %)

20012005 1,530 (1.1%) 85,876 (33.0 %)

Year of [T initiation 20062010 2,782 (1.9%) 91,707 (35.3 %)
20112016 5227 (3.6%) 54,163 (20.8 %)

Never 134,473 (93.1 %)

o No 21,550 (14.9%) 17,355 (6.7 %)

Ever on anti-diabetic drugs Yes 122,835 (85.1 %) 242,649 (93.3 %)

The proportion of subjects on LLDs increased from 9% in 2000 to 58% in 2012, whereafter
it declined as shown in Figure B:83. By 2017, 33% of the population was using Simvastatin, 17%
using Atorvastatin, 3% was using Rosuvastatin, 1% was using Ezetemibe, and 1% was using other
medication.
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6.4 Usage of lipid-lowering drugs among T2D subjects in Denmark in the period 1996 to 2017
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FicurE 6.83: Proportion of T2 subjects on different lipid-lowering drugs from 1996-2017
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6.4.2 Lipid levels among users and non-users of lipid-lowering drugs

Characteristics of the annual prevalent population are given in Table BE101. Median time elapsed
between [DI=C measurements was unchanged and about 8 months during the years 2010 to 2017.

TaBLE 6.101: Characteristics of the prevalent population

2010 2011 2012 2013 2014 2015 2016 2017
Subjects 173,582 186,298 206,979 221,461 230,879 238,945 247,078 255,856
Age 63.5 64.1 64.7 65.3 66.0 66.5 67.0 67.4
2D duration 6.5 6.7 6.7 7.1 7.5 7.9 8.4 8.7
Subjects with a 35,301 40,376 50,358 51,539 109,357 134,393 157,212 163,969
lipid measure
D users out of 22,879 26,650 33,355 33,534 72,319 89,171 104,231 99,382
total with a lipid
measurement
(64.7%) (66.0%) (66.1%) (65.1%) (66.0%) (66.3%) (66.3%) (60.1%)

! Data is numbers and mean years for age and T2D duration

The annual mean lipid levels together with levels at the 10th, 25th, 50th, 75th, and 90th percentiles
between 2010 and 2017 among subjects with 210 stratified by use of LI'Os are shown in Figure 684
and tabulated in Table ??. A decline in levels of total cholesterol (Iofal=C) and low-density lipoprotein
cholesterol ((IDI=0)) was observed in the years from 2010 to 2017 in users and non-users of LLDs.
Annual mean total-C and [IDI=0 levels were lower among [T users compared with non-users during
the entire time interval of observation. The mean CDI=0 levels in 2017 were 1.84 ™! and 2.57 mme!
in users and non-users of LLDs, respectively. Similarlevels of high-density lipoprotein cholesterol
(HDIL=Q) and very-low-density lipoprotein cholesterol (M[DI-C) were observed for both users and
non-users of LLDs. For both users and non-users of LLDs, slightly increasing levels of triglyceride

('BIG) were observed between the years 2010 and 2017.
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FIGURE 6.84: Annual mean lipid levels by lipid-lowering drug use
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Chapter 6 Results

6.4.2.1 LDL-cholesterol levels stratified according to threshold levels

Between 2010 and 2017, a higher fraction of [I1J users achieved an [DI=0 target of 1.8 %"' or
lower compared with non-LLD users (Figure BE85). In 2017, 51.7% of 110 users achieved [DI=C
levels of 1.8 %"' or lower while this was only true for 19.0% of non-LLD users.

Proportions within LDL thresholds among the type 2 diabetes population

non-LLD users LLD users
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0.75
1] LDL-C
(5]
-_% . <1.4 mmol/L
z B :4t018mmonL
& 0.50 B :ew026mmon
c
S Il 26t030mmon
8 Il z0t049mmoi
o
2 . >= 4.9 mmol/L
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2010 2011 2012 2013 2014 2015 2016 2017 2010 2011 2012 2013 2014 2015 2016 2017

Year

FiGURE 6.85: Annual mean lipid levels by target levels as outlined in Mach et al. [47]
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6.4 Usage of lipid-lowering drugs among T2D subjects in Denmark in the period 1996 to 2017

6.4.2.2 Estimated LDL-cholesterol and triglyceride levels

Between 2010 and 2017, estimated [IOL=C levels for a male aged 50-70 years old, at diagnosis
and 5 and 10 years afterwards, in relation to [T use, were decreasing for both users and non-users
of LLD, see Figure E86. A 8.3% decrease in [DI=01 between 2010 and 2017 was noted among 65
year old men, five years after diagnosis and who are not on LLDs (Table 6303). For LLD-users
with similar characteristics, a 10.6% decrease in [ID[=C was observed in the given time period.

TaBLE 6.102: Estimated [IOI=C |levels based on age, sex, diabetes duration, and [T use

Year Age Sex Duration LLDuse [MDI=0 95% interval
2010 65years Male 5years non-users 2.88 1.24 4.51

2011 65years Male 5years non-users 2.84 1.21 448
2012 65years Male 5years non-users 2.81 1.17 444
2013 65years Male 5years non-users 277 1.14 4.41

2014 65years Male 5years non-users 274 1.11 438
2015 65years Male 5years non-users 271 1.07 4.34
2016 65years Male 5years non-users 2.67 1.04 4.31

2017 65years Male 5years non-users 2.64 1.00 4.27
2010 65years Male 5years users 227 0.63 3.90
2011 65years Male 5years users 223 0.60 3.87
2012 65years Male 5years users 220 056 3.84
2013 65years Male 5years users 217 053 3.80
2014 65years Male 5years users 213 050 3.77
2015 65years Male 5years users 210 0.46 3.73
2016 65years Male 5years users 206 043 3.70
2017 65years Male 5years users 2.03 0.39 3.67
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Predicted levels for a man of various ages and disease durations

Non-LLD user LLD user
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Ficure 6.86: Predicted CDI=Q levels between 2010 and 2017
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Chapter 6 Results

6.4.3 Type 2 diabetes-related complications among lipid-lowering drug
users and non-users in the period 1996 to 2016

Table B103 shows incidence rate ratios for the complications considered. For the vast majority, rates
are higher among those having ever used LD compared with those who have never used. Rates

for subjects currently using an CI1 are lower than ever users but higher than never users.

TaBLE 6.103: Rate ratios (with 95% confidence intervals) of incidence of complications by [T use

190

among T2D subjects

Complication

CVD

Cerebrovascular disease
Ischaemic heart disease
Heart failure
Atherosclerotic macro-vascular
Atrial fibrillation
Hypertensive disease
Amputation

Nephropathy
Micro-abuminuria
Macro-abuminuria
Moderate CKD

Severe CKD

End-stage CKD
Neuropathy

Retinopathy

Lipid-lowering drug use

Curr vs Never

Ever vs Never

Curr vs Ever

1.11 (1.09;1.12)
0.81 (0.79;0.84)
1.29 (1.25;1.33)
1.13 (1.10;1.17)
1.34 (1.29;1.39)
0.94 (0.91;0.97)
1.38 (1.36;1.40)
0.82 (0.77;0.87)
1.25 (1.23;1.27)
1.40 (1.37;1.44)
1.50 (1.43;1.59)
1.25 (1.22;1.27)
1.21 (1.16;1.25)
1.08 (1.03;1.14)
1.05 (1.01;1.09)
1.13 (1.09;1.18)

1.23 (1.21;1.26
1.20 (1.15;1.24
1.61 (1.55;1.67
1.41 (1.35;1.47
1.55 (1.47;1.62
1.07 (1.03;1.11
1.38 (1.34;1.41
1.22 (1.13;1.33
1.29 (1.27;1.32
1.40 (1.36;1.45
1.59 (1.49;1.69
1.28 (1.25;1.31
1.36 (1.30;1.42
1.29 (1.21;1.37
1.31 (1.24:1.39
1.20 (1.14;1.27

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

0.90 (0.88;0.92)
0.68 (0.66;0.70)
0.80 (0.77;0.83)
0.80 (0.77;0.83)
0.86 (0.83;0.90)
0.88 (0.85;0.91)
1.00 (0.98;1.03)
0.67 (0.62;0.72)
0.97 (0.95;0.98)
1.00 (0.98;1.02)
0.95 (0.90;0.99)
0.98 (0.96;1.00)
0.89 (0.86;0.92)
0.84 (0.80;0.89)
0.80 (0.76;0.84)
0.94 (0.89;0.99)




CHAPTER 7

DISCUSSION

7-1 PREVALENCE, INCIDENCE AND MORTALITY OF DIABETES IN
DENMARK 1996-2017

During a 21-year period we observed increasing prevalence and incidence rates of both T1D and
T2D. We found a substantial decline in T2D incidence after 2012, and comparison with the Danish
Register for Selected Chronic Diseases, RUKS confirms that this drop in incidence is not related to
administrative reasons, such as adding the DADD databases [64]. A similar decline in T2D incidence
from 2011-2014 has been observed in other countries. A register-based study from Norway recently
conducted by Ruiz et al. found a decline in T2D incidence in the period 2009-2014 which after 2012
seemed to level off [63]. Both in Norway and Denmark the recommendation of HbA1c as diagnostic
test for diabetes was introduced in 2012 and is therefore likely to contribute to changes in incidence
rates around this time. Whether the decline in T2D incidence observed after 2011 in ours and other
studies is due to changes in diagnostic criteria, a true decline in incidence or because less undi-
agnosed cases is found, is unknown. The following increase in T2D incidence after 2014 reflects
most likely a delay in diabetes diagnosis following the HbA1c based criteria, and prediction of future
diabetes should carefully take these fluctuations into account to ensure robustness. The incidence
for T1D remained more stable over the period, however, reflecting differential patterns according to
age at diagnosis. The incidence for T1D remained more stable over the period, however, reflecting
differential patterns according to age at diagnosis. There has been a slight increase in increase of
T1D among children and adolescents, but the underlying mechanisms remain unsolved. The appar-
ent decline in T1D among elder persons may partially be an artefact explained by misclassification
of insulin treated T2D as T1D in the 1990’es and early 2000’s. The overall prevalence estimates by
2017-01-01 found in this study of 0.5% for 1D and 4.5% for 21, are in the range of findings from
countries like Sweden, Norway and the US. The decline in mortality was found both among T1D
and T2D, but mostly for T1D in the most recent period, which may be due to improved treatment.
Despite a reduction in mortality, diabetes patients still experience an excess mortality relative to per-
sons without diabetes, highest for T1D patients. This can only partially be attributed to differences
in disease duration, and quality measures of diabetes care in Denmark indicate a less aggressive
approach to manage cardiovascular risk factors in T1D [41]].
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7.2 CARDIOMETABOLIC RISK FACTOR LEVELS IN THE DANISH
DIABETES POPULATION 2010-2017

From 2010 to 2017, we observed a trend towards decreasing levels of HBATd, systolic blood pressure
and [DI=C among individuals with 11 and T20.The decline in HbA1c is encouraging, particularly
in T1D where risk of hypoglycemia with intensified insulin treatment is a barrier towards improved
glycemic control. Even so, parallel to this decline in HbA1c, a decline in hospitalisation for hypo-
glycemia has been observed. Still, the national recommendation of HbA1c below 58 mmol/mol in
>40% and HbA1c above 75 mmol/mol in <20% is only satisfied for children with T1D and to some
extent for the T2D population, though not T2D patients treated at a Steno Diabetes Center. Thus,
glycemic dysregulation is a major concern for adults with T1D and for the T2D population treated at
the Steno Diabetes Centres. Estimated levels of were unexpectedly decreasing over time but
only clinically relevant among individuals with T2D at the same time as increasing levels of UACR
have been observed both in T1D and T2D. This is somehow worrying since kidney damage in dia-
betes is associated with a poor prognosis. However, the magnitude of the changes in kidney param-
eters is small, and could indicate a "healthy survivor" effect, as well as increasingly widespread use
of cardio-renoprotective drugs such as RAS blocking agents and SGLT2 inhibitors known to cause
temporary small declines in kidney function. Levels of diastolic blood pressure and BMI remained
stable over time in T2D, a likely consequence of the significant awareness of overweight in T2D and
the increased use of glucose lowering drugs with ability to reduce weight, primarily GLP-1 analogues
and SGLT2 inhibitors. No major regional differences were noted in the levels or trends of risk factors.
However, at Steno center level some differences in risk factor levels were noted and mostly apparent
for glycaemia control, kidney function markers and lipids, although conclusions should be careful
due to small numbers.

The declining trends in [ofal-C and [DI=0 among subjects with and without diabetes and regard-
less of (I use have previously been reported [62]. In diabetes populations, advances in clinical
care of I20, and an increase in individual diabetes management [1] in addition to effective phar-
macologic approaches—such as the use of LLDs—are believed to have resulted in the favourable
changes in Mofal-0 and [DI=0. Nevertheless in 2017, 48.3% of the (I users did not reach an
DA goal of D=0 < 1.8 %"' and this proportion was even higher (81.0%) among non-users of
LLDs (Figure B285).

7.3 PREVALENCE AND INCIDENCE OF DIABETES-RELATED
COMPLICATIONS IN DENMARK 1996-2017

In line with improved risk factor profiles, recent observational studies have shown that during the
past two decades, the spectrum of diabetes-related micro-vascular and macro-vascular complica-
tions has experienced positive change. Other studies have shown reductions in incidence rates
and the greatest were found for acute myocardial infarction, stroke, and lower extremity amputations
while incidence rate reductions for end-stage renal disease were smaller [27, 28]. At population level,
our results corroborate trends in diabetes-related complications found in other recent studies. We
found the greatest reductions in incidence rates for cardiovascular disease and lower extremity am-
putations. Over the recent decades, national amputation rates among subjects with diabetes have
improved. During 1996-2011, there was an annual reduction both in minor and major amputations
of 9.8% and 15.1% [B1].
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Unexpectedly, however, incidence rates of CKD and end-stage renal disease have been increas-
ing, most likely due to improved survival from CVD leaving more individuals at high risk of kidney
disease. The increase in moderate stages of kidney impairment may also be explained by increased
use of cardio-renoprotective drugs such as RAS blocking agents and SGLT2 inhibitors, known to
cause small reductions in eGFR. There were no important regional differences in annual change in
complication rates. As such, a regional stratification is meaningful to reflect the Danish organisation
of the health care system, but it is more likely that socio-economic differences may provide larger
differences in diabetes outcomes within regions rather than between regions. Interestingly, age-
specific incidence rates of both micro- and macrovascular complications were similar or higher in
T1D reflecting the longer diabetes duration for a given age. Furthermore, it seems that the expected
higher prevalence and incidence of cardiovascular disease among men compared to women is not
observed in T1D where the accumulated risk with long diabetes duration somehow overrules the
gender effects. Even though observations of declining risk factor levels and rates of complications
are encouraging, the population prevalence of T2D is 4.4% and unlikely to decrease any time soon
partly due to a longer life expectancy. This means that the future burden of diabetes complications
will increase in terms of absolute numbers living with complications despite declining incidence rates.

7.4 PHARMACOLOGICAL TREATMENT PATTERNS IN THE DANISH
DIABETES POPULATION 1996-2017

There is no doubt there is widespread use of LLDs in subjects with T2D0. We found that use of statins
increased from 1996 to 2012 but decreases were observed in the following years, as can be seen in
Figure B283. Although subjects with T2D are high risk subjects for CVD and statin use is considered
a lifelong therapy for the vast majority, in the present study only 54.8% were LLD users in 2017.
From 2012, use of Simvastatin declined and use of Atorvastatin increased, most likely because the
Atorvastatin patent expired the year before. In 2017, 53% of the subjects were statin users, 1% were
on Ezetimibe, and 1% on other LLDs including inhibitors.

Current Danish treatment guidelines recommend statin as the first drug of choice for manage-
ment and prevention of dyslipidaemia and Ezetimibe as a second choice. Statin intolerance refers
to those suffering from myopathy rather than myalgia. For myalgia at least three different types of
statins must have been tried, including in reduced doses, before statin intolerance can be considered.
Even then, low doses of Atorvastatin or Rosuvastatin are recommended [68].

Adherence to LLDs is, beyond treatment intensity, the key element to reducing cardiovascular
disease (CVD) events [44]. In general, statins rarely cause serious adverse events. Nevertheless,
symptoms related to statin use—most frequently attributed to muscle-related adverse events—are of-
ten perceived as “statin intolerance”. Recent placebo-controlled randomised trials have established
that true statin intolerance is rare [P0, 30, 50]. Attempts at creating an instrument to determine
drivers behind perceived statin intolerance are ongoing [76]. One driver discussed is the Danish
media which has reported negatively on side effects of statins and which may have caused subjects
to be less inclined to initiate or continue statin treatment [40, 49, [74]. Half of all subjects prescribed
statin treatment stop redeeming their prescriptions within the first year [78]. A study among subjects
from Steno Diabetes Center Copenhagen (SDCO) found that 20% did not initiate prescribed statin
treatment and further 10% discontinued implemented statin treatment [34]. For clinicians, managing
adverse effects related to statins is difficult. To maintain some I therapy, the statin is substituted
with a different type of statin, the dose reduced or combination therapy with another [T such as
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Ezetimibe, bile acid sequestrants, niacin, or when appropriate, an inhibitor of is initiated.

7-5 STRENGTHS AND LIMITATIONS

This study has several strengths. Notably, we used reliable data based on highly valid and com-
plete Danish registries. Compared to the Danish Register for Selected Chronic Diseases (RUKS)
it is considered an important strength that clinically validated information from the Danish Quality
Databases has been added, as well as diabetes specific information on diabetic podiatry. Overall,
we have tried to improve sensitivity by inclusion of several data sources, particularly to capture T2D
patients treated in General Practice without a diabetes diagnose in the National Patient Register.
There is however, still a risk of underestimating the T2D population not receiving antidiabetic treat-
ment and not seeking regular eye-examination or podiatry. As of January 2017, we identify 28,401
individuals with T1D and 255,856 with T2D compared to 25,425 and 235,675 in RUKS. A full com-
parison of the two registers can be found in http://bendixcarstensen.com/DMreg/RUKScmp.pdf. The
risk of including people without diabetes in the register is negligible while all included information is
diabetes-specific.

Furthermore, the population considered was large and we had many years of data. Another
strength was our ability to validly distinguish between different types of diabetes allowing us to focus
on both TN and I20 by inclusion of DADD data, however, particularly after 2005. The detailed
information on prescription records allowed us to create full medication histories at any given time
for our population of interest. The risk factors considered fulfil the four definitions of risk factors:
diagnosis, prognosis, treatment effects, and aetiology [33]. All analyses are fully documented and
can inspire or be used directly for future monitoring to ensure consistent methodology over time.

Regarding limitations, we note that laboratory measurements have only been gradually available
since 2010 and for most risk factors, measurement is lacking since laboratory data from Region
Midt has not joined N[O. Records of nephropathy are based on laboratory measurements in addi-
tion to ICD-10. Since different regions joined NI'DJ at various points in time, this has resulted in the
annual estimated change in number of cases of nephropathy potentially being inflated. Due to the
register-based character of the current work, real-time data are not available and follow-up time is
restricted to the latest available register information. Although Danish registers are reasonably up-
dated compared to most other countries, for the report at hand, it still means that date of follow-up for
most information is January 1, 2017. Furthermore, there may be discrepancies between the absolute
numbers given for the individual regions and Steno centers compared to numbers found in the DADD
annual reports. Typically DADD numbers are lower because quality information is not reported for
patients moving between outpatient clinics, for newly diagnosed patients, and for patients with less
than 12 months of follow up in the reporting clinic. Also, it is well documented that quality information
is not reported for all patients to the DADD. Moreover, for key cardio-metabolic risk factor levels, we
applied thresholds, targets and benchmarks defined by the national treatment guidelines provided,
among others, by the Danish Society of Endocrinology in addition to those applied by the Danish
Diabetes Quality Databases. However, such targets are not universal. Treatment efforts strive to
incorporate individualised targets based on patient characteristics to consider the benefits and risk
associated with reaching certain target levels. As such, the evaluations of proportions of diabetes pa-
tients reaching cardio-metabolic risk factor levels described in this report should be mindful of this. It
should also be noted that, we reported on cases of moderate and severe retinopathy. Desirable was
also to include cases of legal blindness, the ultimate consequence of diabetic retinopathy. However,
surveillance for legal blindness among subjects with diabetes has not been conducted nationally, and
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population-based data on incidence of blindness in the Danish diabetes population compared with
the population without diabetes are limited. However, a Danish study found that from 2000 to 2010
the yearly incidence of legal blindness (from age-related macula degeneration, the leading cause of
blindness in Denmark in persons aged 50 years and older) decreased by one-half among Danes [6].
A particular major decrease occurred with the introduction of intravitreal VEGF-inhibitor treatment of
neovascular age-related macula degeneration in 2006, a treatment which is also applied for vision-
threatening complications of diabetic retinopathy. A more recent study from Germany in the period
2008-2012 confirm a strong decrease in incidence of blindness in both the population with diabetes
and that without (6% and 9% per year, respectively). The relative risk comparing those incidences
was 1.70 during the entire period with similar results for the time trends were found for both sexes
[186]. Neuropathy is a condition which do not require hospitalisation and is poorly recorded particularly
in treated in General Practice. In combination with small absolute numbers, any comparison
between Steno Diabetes Centers should be done with reservations. Finally, neuropathy as a spe-
cific outcome is therefore not reported here. A final note is that usage patterns of anti-hypertensive
drugs were not described. However, from the numbers of diabetes subjects treated with an anti-
hypertensive drug reported in the recent annual report by the Danish Diabetes Quality Databases, it
may seem that anti-hypertensive treatment similar to lipid-lowering drug treatment needs to be more
widely implemented [42].
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CHAPTER 8

CONCLUSION

Quality of diabetes care in Denmark is generally high, and substantial improvements have occurred
over the last decades, both in management- and levels of most risk factors, and there has been a
steady decline in several diabetes complications - acute, as well as micro- and macrovascular com-
plications. The report documents however also areas that deserve increased awareness, particularly
the trend towards higher incidence of diabetic kidney disease for both types of diabetes, and for T1D
the higher age-specific mortality and complication rates for several chronic complications inluding
atherosclerotic macrovascular disease, amputations, moderate/severe retinopathy, hospitalization
for hypoglycemia, and DKA. Regretfully, the report also documents a clear need of improved quality
of reported existing data to the national registers and quality databases for future evaluation of dia-
betes care. The establishment of the Steno Diabetes Centers in Denmark holds the potential not only
to ameliorate quality of existing data, but also to expand diversity of outcome data to additionally in-
clude e.g. patient reported outcomes, neuropathy measures, lifestyle factors and the ever-expanding
field of diabetes technology data. This is to support the continued monitoring of quality of diabetes
care, but primarily as a reliable means to improve life for patients with diabetes.
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.1 CLINICS REPORTING TO DVDD

The table below is a classification of the persons in the diabetes register by whether the person has
a DVDD record in the classification in the diabetes register (hasDVDD/no_DVDD) at any time, and
within this a classification in the groups

+ Ambu DVDD record from clinic after 2016-1-1 available
« Prak DVDD record from general practise after 2016-1-1 available

» noDVDD no DVDD record after 2016-1-1 available (clearly all persons with no_DVDD fall in this
group.

Within each of these groups the single reporting clinic (either first after 2016-1-1, or last before 2016-
1-1) are tabulated against the defined SDC affiliation.

The SDC affiliation is based on which clinic has reported to DVDD, but only for persons with a
reporting after 2016-1-1. Thus no person appearing the the lower half of the table (those without any
DVDD record after 2016-1-1) are classified as SDC paitents.

SDC affiliation at 2016

A1l 3,670 5,973 2,596 2,683 6,162 427361

hasDVDD

Ambu
Alb Endokrin. amb. . . 2,596 .
Alb Endokrinologisk Omréde . . . . . *
Diabetes og stofskifte Ambulatorium Herning . . . . . 1,098
Diabetes og stofskifte Ambulatorium
Holstebro . . . . . 769
Endokrinologi ambulant . . . . . 2,828
Endokrinologisk Amb., AMH . . . . . 1,509
Endokrinologisk Ambulatorium I . . . . . 1,668
Endokrinologisk Ambulatorium Silkeborg . . . . . 1,242
Endokrinologisk Ambulatorium Viborg . . . . . 1,474
Endokrinologisk klinik - Randers . . . . . 1,272
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FRH Medicinsk Ambulatorium . . . . . 1,826
FS Endokrinologisk Afd., amb. . . . . . 85
Far Medicinsk Ambulatorium . . . . . 456
Far Medicinsk amb. . . . . . 51
HI Endokrinologisk Afd., amb. . . . . . 2,125
HJR Medicinsk Sengeafsnit . . . . . *
HOL Endokrinologisk Amb. . . . . 1,189 .
HOL Medicinsk Amb. Kalundborg . . . . . 281
Hob Medicinsk Amb . . . . . *
KOE Endokrinologisk Amb. . . . . 1,693 .
MEDICINSK KLINIK CA, GE . . . . . 626
Med. endokrin. amb. GLO . . . . . 520
Medicinsk Ambulatorium - HEH . . . . . 1,508
Medicinsk Ambulatorium Ringkgbing . . . . . 10
Medicinsk Ambulatorium, FRH . . . . . 714
Medicinsk Endokrinologisk Ambulatorium MEA

NBG 2,105

Medicinsk Endokrinologisk Ambulatorium MEA

THG 1,565 .
Medicinsk ambulatorium . . . . . 290
Medicinsk ambulatorium, Fredericia . . . . . 1,620
Medicinsk ambulatorium, Kolding . . . . . 1,002
Medicinsk endokrinologisk afdeling J,

ambulatorium . . . . . 111
Medicinsk endokrinologisk klinik PE, amb. . . . . . 1,631
NAE Endokrinologisk Amb. . . . . 926 .
NFS Endokrinologisk Amb. . . . . 925

NFS Medicinsk Amb. Nakskov . . . . 194 .
OUH Medicinsk Amb. (Svendborg) . . . . . 1,707
0d Endokrinologisk ambulatorium M . . . 2,683 .
SH Endokrinologisk Afd., amb. . . . 306
SHS Medicinsk Daghospital Ambulatorier

(Tgnder) . . . . . 373
SHS Medicinsk Klinik COM Ambulatorier

(Aabenraa) . . . . . 814
SHS Medicinsk Klinik MC Ambulatorier

(Sgnderborg) . . . . . 1,573
SLA Endokrinologisk Amb. . . . . 1,235 .
SLB Diabetes/Hormonsygdomme, Medicinsk

Ambulatorium (Kolding . . . . . 261
SLB Endokrinologisk Ambulatorium (Vejle) . . . . . 1,067
SVS Endokrinologisk ambulatorium (Esbjerg) . . . . . 2,264
SVS Endokrinologisk ambulatorium (Grindsted) . . . . . 340
Steno Diabetes center, ambulant . 5,973 . . .
Thy Med. Amb. . . . . 460
Thy Med. sengeafdelinger . . . . . 87
Prak . . . . . 8,491
noDVDD . . . . . 109401
Alb Endokrin. amb. . . . . . 383
Diabetes og stofskifte Ambulatorium Herning . . . . . 191
Diabetes og stofskifte Ambulatorium

Holstebro . . . . . 280
Diabetesambulatorium . . . . . 76
Endokrinologi ambulant . . . . . 1,450
Endokrinologi senge . . . . . 45
Endokrinologisk Amb., AMH . . . . . 24
Endokrinologisk Ambulatorium . . . . . 5
Endokrinologisk Ambulatorium I . . . . . 1,384
Endokrinologisk Ambulatorium Silkeborg . . . . . 268
Endokrinologisk Ambulatorium Viborg . . . . . 253
Endokrinologisk ambulatorium Br . . . . . 21
Endokrinologisk klinik - Randers . . . . . 260
FRH Medicinsk Ambulatorium . . . . . 600
FS Endokrinologisk Afd., amb. . . . . . 158
FS Medicinsk Afd., amb. . . . . . 244
Far Medicinsk amb. . . . . . 264
Fzlles Medicinsk ambulatorie M - Randers . . . . . 534
HI Endokrinologisk Afd., amb. . . . . . 825
HJR Medicinsk Ambulatorium . . . . . 253
HL Medicinsk Afd., amb. . . . . . 243
HOL Endokrinologisk Amb. . . . . . 629
HOL Medicinsk Amb. Kalundborg . . . . . 276
Hjerte-Endo. med ambl . . . . . 77
Hob Medicinsk Amb. . . . . . 69
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.1 Clinics reporting to DVDD

Intern medicinsk klinik . . . . . 817
KAL Endokrinologisk Amb. . . . . . 60
KAL Medicinsk Amb. . . . . . 52
KOE Endokrinologisk Amb. . . . . . 963
KOE Medicinsk Amb. . . . . . 296
Kardiologisk-endokrinologisk ambulatorium E . . . . . 194
MEDICINSK KLINIK CA, GE . . . . . 528
Med. endokrin. amb. GLO . . . . . 73
Med. endokrinologisk amb. . . . . . 456
Med.- Endokrinologisk Amb.C . . . . . 180
Med.-endokrinologisk amb. C . . . . . 862
Medicinsk Ambulatorium - HEH . . . . . 1,411
Medicinsk Ambulatorium Ringkgbing . . . . . 20
Medicinsk Ambulatorium, FRH . . . . . 105
Medicinsk Endokrin. Amb. M . . . . . 1,167
Medicinsk Endokrinologisk Ambulatorium MEA

NBG . . . . . 510
Medicinsk Endokrinologisk Ambulatorium MEA

THG . . . . . 571
Medicinsk afd., Sygehus Fyn . . . . . 205
Medicinsk afdeling . . . . . 5
Medicinsk afdeling, Fredericia . . . . . 5
Medicinsk afdeling, amb. . . . . . 190
Medicinsk amb., diabetes . . . . . 148
Medicinsk ambulantklinik, Sygehus Fyn . . . . . 514
Medicinsk ambulatorium . . . . . 349
Medicinsk ambulatorium M . . . . . 147
Medicinsk ambulatorium MA . . . . . 755
Medicinsk ambulatorium ita . . . . . 17
Medicinsk ambulatorium, Fredericia . . . . . 1,288
Medicinsk ambulatorium, Kolding . . . . . 609
Medicinsk ambulatorium, Skive . . . . . 139
Medicinsk ambulatorium, Viborg . . . . . 565
Medicinsk dagafsnit . . . . . 487
Medicinsk endokrinologisk afdeling J,

ambulatorium . . . . . 1,653
Medicinsk endokrinologisk klinik PE, amb. . . . . . 289
Medicinsk klinik FA . . . . . 490
NAE Endokrinologisk Amb. . . . . . 503
NAE Medicinsk Amb. . . . . . 130
NAE Ojen Amb. . . . . . 91
NFS Endokrinologisk Amb. . . . . . 450
NFS Medicinsk Amb. Nakskov . . . . . 79
OUH Medicinsk Amb. (Svendborg) . . . . . 493
0d Endokrinologisk afdeling M . . . . . 226
0d Endokrinologisk ambulatorium M . . . . . 1,375
ROS Pjen Amb. . . . . . 5
SH Endokrinologisk Afd., amb. . . . . . 116
SHS Medicinsk Daghospital Ambulatorier

(Tgnder) . . . . . 67
SHS Medicinsk Klinik COM Ambulatorier

(Aabenraa) . . . . . 202
SHS Medicinsk Klinik COM Ambulatorier

(Haderslev) . . . . . 177
SHS Medicinsk Klinik MC Ambulatorier

(Sgnderborg) . . . . . 230
SLA Endokrinologisk Amb. . . . . . 557
SLB Diabetes/Hormonsygdomme, Medicinsk

Ambulatorium (Kolding . . . . . *
SLB Endokrinologisk Ambulatorium (Vejle) . . . . . 697
SLB Gastroenterologisk Ambulatorium (Vejle) . . . . . 33
SVS Endokrinologisk ambulatorium (Esbjerg) . . . . . 1,126
SVS Endokrinologisk ambulatorium (Grindsted) . . . . . 293
Steno Diabetes Center, RH-enheden . . . . . 136
Steno Diabetes center, ambulant . . . . . 1,979
Steno diabetes center,sengeafd . . . . . *
Thy Med. sengeafdelinger . . . . . 398

no_DVDD
noDVDD . . . . . 241199
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.2 Supplementary incidence and mortality figures

.2.1 Age-period-cohort effects for diabetes incidence

From Figure 22 we see that incidence rates of T1D has a peak around age 15 for women and slightly
later for men, but where the rates for women fall to a plateu from 25—-40 years of age, rates for men
increase slightly to age 40. For both sexes there is a clear decline in T1D rates after age 40, but with
higher rates among men. There is a very string birth-cohort effect with 4-fold increase difference
between birth cohorts 1960 and 2005. At the same time there is a strong calendar time (period)
effect with a halving from 1996 to 2015.

For T2D incidence we see a peak rates around ages 65—-80, with a decline after 80. There is only
a very modest birth-cohort effect, and the period effect shows the same pattern as was seen in the
predicted rates for select ages in figure 62
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.2 Supplementary incidence and mortality figures

.2.2 Standardized Mortality Ratio

Figure [@ shows the standardised mortality ratio (SMR) for T1D and T2D. This is computed as the
mortality in diabetes patients relative to the mortality of patients without diabetes. For T1D we found
a decreasing SMR by age and duration for a given age at diagnosis. The SMR in 2015 was about 4
for men and 6 for women at younger ages. Until age 60 it remained constant at around 5 and then
decreased to 2 over the next twenty years. This was the case for both sexes. We also found that the
SMR on average declined by 2% per year (Table B23) after 2005.

The decline in overall SMR by age for T2D is largely attributable to an effect of age at diagnosis
and to a lesser extent an effect of current age. For T1D we found a larger SMR for women than men,
but we saw only a moderate decline of 0.6% per year (Table B23).

For the ratio of SMRs between T1D and T2D, we found roughly the same pattern as for the mortality
ratios; namely a higher SMR among T1D patients, mainly in the age-range 40-70.
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lines at the bottom show the age-specific ratio of SMRs between T1D and T2D patients,

with the scale on the right.
Women shown in red, men in blue.



.2 Supplementary incidence and mortality figures

.2.3 Mortality and SMR including duration of diabetes

.2.4 Incidence and mortality by region
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Ficure .3: Mortality and SMR among T1D and T2D patients by age, duration and age at diagnosis
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at 2015-1-1.

Each of the thick full curves represents the mortality / SMR of persons diagnosed at a
given age (where the curve starts: ages 15, 25, 35, 45, 55 for T1D and ages 30, 40,
50, 60, 70 for T2D, indicated by thin vertical lines). So they capture the joint effect of
attained age, age at diagnosis and duration of diabetes. These are based only on persons
diagnosed after 1996-1-1, because a reliable date of diagnosis is required.

The thick broken curves represent the mortality from a model ignoring age at diagnosis
and duration of diabetes, based on persons diagnosed after 1996-1-1.

The thin full curves represent the mortality from a model ignoring age at diagnosis and
duration of diabetes, based on all person in the diabetes register, including also prevalent
cases as of 1996-1-1. These are the curves shown in figures B23 and [2.



.2 Supplementary incidence and mortality figures
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FIGURE .4: Age-specific incidence rates in T1D (left) and T2D (right) in Denmark as of 2015 by region
and sex; men in full lines, women in broken.

215



Bibliography

200 200

100 100

50— 50—
> >
o o
3 8
S S
g g

- 20— - 20—
& &
s )
Q Q
k] k]

2> 104 > 10
E E
S S
= g
[a)] [a)]
— N

k54 F 54

2 2

‘e
K
1- T T T T T | 1- T T T T T |
30 40 50 60 70 80 90 30 40 50 60 70 80 90
Age (years) Age (years)

FiGURE .5: Mortality in T1D and T2D in Denmark as of 2015 by region, men in full lines, women in
broken.

216



.3 Supplementary complications rates

.3 SUPPLEMENTARY COMPLICATIONS RATES

This section contains a brief uncommented overview of the complications types we decided not to in-
clude in the main report. Tables and graphs have the same fromat as that for the other complications

reported.

.3.1 Moderate CKD

.3.1.1 Prevalence of moderate CKD

TaBLE .1: Number and percentage of diabetes patients with moderate CKD each 1 January by region.
The percentages are overall numbers, and so influenced by the different age-distributions
in the regions.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications

Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum
Type 1
2006 101 148 55 60 87 451 14 26 2.1 1.5 15 1.8
2007 103 168 56 74 107 508 14 3.0 2.1 1.8 18 20
2008 108 165 64 91 118 546 15 29 24 23 20 21
2009 121 178 66 96 135 596 1.6 3.1 24 24 22 23
2010 138 182 62 100 159 641 19 31 22 25 26 24
2011 138 197 75 113 165 688 1.8 3.3 27 28 27 26
2012 145 231 82 119 175 752 19 38 29 30 29 238
2013 149 237 86 122 176 770 19 3.9 30 31 28 29
2014 158 244 86 131 198 817 2.0 3.9 30 33 32 30
2015 170 243 79 130 224 846 21 3.9 27 32 35 31
2016 169 255 84 133 228 869 21 4.0 28 32 36 31
2017 194 257 82 127 231 891 23 4.0 27 31 36 31
SDC 89 38 51 95 57 330 26 23 36 38 41 3.2
Type 2
2006 387 400 192 178 338 1,495 09 15 13 08 1.2 1.1
2007 467 468 215 240 399 1,789 1.0 1.6 14 1.0 13 1.2
2008 566 550 263 310 497 2,186 1.2 1.8 16 12 15 1.4
2009 658 647 294 394 603 2,596 1.3 2.0 1.7 14 17 16
2010 766 801 315 450 753 3,085 15 22 1.7 15 20 1.8
2011 937 999 378 519 847 3,680 1.7 26 1.9 1.7 21 2.0
2012 1,183 1,438 472 634 996 4,723 1.9 3.3 22 18 22 23
2013 1,399 1,706 573 774 1,119 5571 21 3.6 24 21 28 25
2014 1,683 1,896 621 921 1,340 6,461 25 3.9 25 24 27 238
2015 1,939 2,006 674 1,080 1,537 7,236 28 3.9 26 27 3.0 3.0
2016 2,154 2,124 731 1,220 1,758 7,987 3.0 4.0 28 29 33 32
2017 2,614 2232 775 1,352 1,905 8,878 35 4.1 28 31 34 35
SDC 154 117 99 386 118 874 65 538 85 108 93 84
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Left: Prevalence of moderate CKD by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Prevalence of moderate CKD complications by age for 50 year old T1D (broken
lines) and 70 year old T2D (full lines) men for each region.

.2: Annual percent change in prevalence of moderate CKD among diabetes patients.

T1 T2
%/y 95% Cl %/y 95% Cl
, Hov 46 32 6.1 120 114 126 |,
Midt 40 28 52 90 85 96
Nord 2.7 0.7 47 67 58 76
Sjll 6.3 46 80 11.0 102 11.8
Syd 73 59 88 91 85 938




.3.1.2 Incidence of moderate CKD

.3 Supplementary complications rates

TaBLE .3: Newly recorded moderate CKD by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications

Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum
Type 1
2006 23 39 5 22 833 122 03 0.7 02 06 06 05
2007 30 29 14 33 25 131 04 05 05 08 04 05
2008 27 39 8 16 37 127 04 0.7 03 04 0.6 0.5
2009 42 31 11 21 47 152 06 05 04 05 0.8 0.6
2010 30 41 15 29 34 149 04 0.7 06 0.7 0.6 0.6
2011 40 56 15 26 30 167 05 1.0 06 07 05 06
2012 32 31 7 26 21 117 04 05 03 07 04 0.4
2013 27 31 13 29 43 143 03 05 05 07 0.7 0.5
2014 37 30 * 14 45 129 05 05 0.1 04 07 0.5
2015 23 27 10 19 23 102 03 04 03 05 04 0.4
2016 45 21 8 15 21 110 06 0.3 03 04 03 04
SDC 25 * 7 12 * 48 0.7 01 05 05 0.2 0.5
Type 2
2006 164 135 69 99 137 604 04 05 05 04 05 04
2007 198 186 73 133 165 755 04 06 05 05 05 0.5
2008 208 199 75 146 190 818 04 0.6 05 06 06 05
2009 245 252 88 139 243 967 05 038 05 05 0.7 0.6
2010 325 339 101 151 235 1,151 06 0.9 05 05 06 0.7
2011 381 574 151 231 285 1,622 0.7 14 07 07 07 08
2012 391 432 162 267 277 1,529 0.6 1.0 0.7 08 0.6 0.7
2013 513 404 131 273 380 1,701 0.8 0.9 06 07 08 08
2014 523 375 140 322 384 1,744 08 0.8 06 08 0.8 0.8
2015 483 371 176 312 448 1,790 0.7 0.7 0.7 08 09 0.8
2016 781 335 160 346 359 1,981 1.1 0.6 06 08 0.7 0.8
SDC 45 17 14 90 12 178 2.0 0.9 1.3 28 1.0 1.9
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Ficure .7: Left: Incidence rates of moderate CKD by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Incidence rates of moderate CKD complications by date of follow-up for 50 year
old T1D (broken lines) and 70 year old T2D (full lines) men for each region.

TABLE .4: Annual percent change in incidence rates of moderate CKD complications among diabetes

220

patients.

T1 T2
o/o/y 95% ClI o/o/y 95% CI
_Hov 01 35 39 86 73 98,
Midt -46 -80 -09 -16 -27 -04
Nord -64 -125 02 25 05 45
Sjll 40 -82 05 50 35 6.6
Syd -29 -65 08 35 22 438




.3 Supplementary complications rates

.3.2 Severe CKD

.3.2.1 Prevalence of severe CKD

TasLE .5: Number and percentage of diabetes patients with severe CKD each 1 January by region.
The percentages are overall numbers, and so influenced by the different age-distributions
in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2007 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2008 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2009 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2010 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2011 0 0 0 0 0 0 00 0.0 0.0 0.0 0. 0.0
2012 0 2 0 0 1 3 00 0.0 0.0 00 0.0 0.0
2013 0 10 1 4 8 23 00 0.2 00 0.1 0.1 0.1
2014 1 20 3 6 35 65 00 0.3 0.1 01 0.6 0.2
2015 1 25 3 7 35 71 00 04 0.1 02 0.6 0.3
2016 3 26 4 9 43 85 00 04 0.1 02 07 0.3
2017 9 33 6 9 43 100 0.1 0.5 02 02 07 0.4
SDC 6 4 2 9 3 24 02 0.2 0.1 04 0.2 0.2
Type 2

2006 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2007 0 0 0 0 0 0 00 0.0 0.0 0.0 0.0 0.0
2008 0 0 0 0 0 0 00 0.0 0.0 0.0 0.0 0.0
2009 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2010 0 0 0 1 0 1 00 0.0 0.0 00 0.0 0.0
2011 0 0 0 5 0 5 00 0.0 0.0 00 0.0 0.0
2012 1 7 0 9 0 17 0.0 0.0 0.0 00 0.0 0.0
2013 14 51 2 25 35 127 0.0 0.1 0.0 0.1 0.1 0.1
2014 29 122 4 56 190 401 00 0.2 00 01 04 0.2
2015 49 182 15 81 258 585 0.1 0.4 0.1 02 05 0.2
2016 62 270 36 82 344 794 0.1 0.5 0.1 02 06 0.3
2017 150 351 52 90 377 1,020 0.2 0.6 02 02 07 0.4
SDC 10 29 5 338 4 81 04 14 04 09 03 0.8
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Ficure .8: Left: Prevalence of severe CKD by age in region H for T1D (broken lines) and T2D (full
lines) for men (blue) and women (red).
Right: Prevalence of severe CKD by age for 50 year old T1D (broken lines) and 70 year
old T2D (full lines) men for each region.

TaBLE .6: Annual percent change in prevalence of severe CKD complications among diabetes pa-
tients.

T1 T2
o/o/y 95% Cl o/o/y 95% Cl

Hov 1725 56.7 373.9 893 74.7 1052
Midt 59.3 451 747 683 619 749
Nord 71.1 30.3 1248 1158 839 153.3
Sjll 60.1 355 89.1 473 399 552
Syd 62.3 499 758 66.2 60.6 71.8
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.3.2.2 Incidence of severe CKD

.3 Supplementary complications rates

TaBLE .7: Newly recorded severe CKD by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,

i.e. a department considered to have patients from the centre.

No. complications

Incidence per 100 PY

Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum
Type 1
2006 0 0 0 0 0 0 00 0. 0.0 00 00 0.0
2007 0 0 0 0 0 0 00 0.0 0.0 00 00 0.0
2008 0 0 0 0 0 0 00 00 0.0 0.0 0.0 0.0
2009 0 0 0 0 0 0 00 0.0 0.0 00 00 0.0
2010 0 0 0 0 0 0O 00 00 0.0 0.0 0.0 0.0
2011 0 * 0 0 * * 00 0.0 0.0 00 00 0.
2012 0 8 * 5 7 21 0.0 041 0.0 0.1 01 0.1
2013 * 13 * * 30 48 00 02 01 01 05 0.2
2014 * 9 0 * * 14 0.0 0.1 0.0 0.0 0.0 0.1
2015 * 8 * * 11 25 00 01 01 0.1 0.2 0.1
2016 6 8 * 4 * 24 0.1 0.1 0.1 01 0.0 0.1
SDC 5 * * * * 11 0.1 0.1 01 0.1 01 0.1
Type 2
2006 0 0 0 0 0 0 00 0.0 0.0 00 00 0.0
2007 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2008 0 0 0 0 0 0 00 0.0 0.0 00 00 0.0
2009 0 0 0 * 0 * 0.0 00 0.0 0.0 0.0 0.0
2010 0 0 0 4 0 4 0.0 0.0 0.0 00 00 0.0
2011 * 7 0 * 0 11 00 0.0 00 00 00 0.0
2012 13 46 4 18 37 118 0.0 0.1 0.0 0.1 01 0.1
2013 26 84 * 36 164 313 0.0 0.2 0.0 0.1 03 0.1
2014 30 88 11 34 103 266 00 0.2 0.0 0.1 0.2 0.1
2015 27 126 27 18 134 332 0.0 0.2 01 00 0.3 0.1
2016 106 131 31 26 96 390 0.1 0.2 01 0.1 0.2 0.2
SDC 5 9 4 8 * 28 02 05 04 02 0.2 0.3
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Ficure .9: Left: Incidence rates of severe CKD by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Incidence rates of severe CKD by date of follow-up for 50 year old T1D (broken

lines) and 70 year old T2D (full lines) men for each region.

TaBLE .8: Annual percent change in incidence rates of severe CKD complications among diabetes
patients.

T1 T2
%y  95%Cl %y  95%Cl

Hov 146.7 32.7 3585 79.8 63.8 97.5
Midt 364 206 542 486 417 559
Nord 61.7 10.6 136.5 915 62.1 126.3
Sjll 424 133 789 286 19.6 383
Syd 29.4 16.2 441 406 349 46.6
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.3 Supplementary complications rates

.3.3 Chronic kidney disease (lab extended)

The complication “Chronic kidney disease (extended)” is defined both from the diagnoses in NPR
(listed in appendix, [4) and from eGFR measurements from LABKA. We also computed the eGFR
from the formulae given in the paper by Levey [? ], using the plasma creatinine values reported in

the DVDD records. We defined moderate CKD, severe CKD and ESRD as values below 60, 30 and
15.

Note that the LABKA / DVDD values are used in addition to the NDR diagnoses.

.3.3.1 CKD(lab) prevalence

20

Midt Nord Sjll Sy
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Prevalence of Chronic Kidney Dis. w/lab (%)
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Ficure .10: Left: Prevalence of CKD(lab) by age in region H for T1D (broken lines) and T2D (full
lines) for men (blue) and women (red).
Right: Prevalence of CKD(lab) by age for 50 year old T1D (broken lines) and 70 year
old T2D (full lines) men for each region.

225



Bibliography

TasLE .9: Number and percentage of diabetes patients with CKD(lab) each 1 January by region. The
percentages are overall numbers, and so influenced by the different age-distributions in the
regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord  Sjll Syd Sum

Type 1

2006 156 200 75 93 146 670 22 3.6 29 23 25 2.7
2007 154 218 74 103 160 709 21 3.8 28 26 27 2.8
2008 162 213 76 119 166 736 22 37 28 30 28 2.9
2009 172 217 77 127 174 767 23 3.7 28 32 29 3.0
2010 188 217 73 128 191 797 25 37 26 32 32 3.0
2011 244 229 86 140 194 893 32 338 3.1 35 3.2 3.4
2012 385 260 93 154 199 1,091 50 43 33 39 32 4.1
2013 534 262 122 172 202 1,292 6.8 43 43 43 33 4.8
2014 569 276 173 190 249 1,457 72 44 6.0 47 4.0 5.3
2015 623 286 273 334 360 1,876 7.7 45 94 82 57 6.8
2016 661 301 321 403 494 2,180 8.1 47 108 98 7.7 7.8
2017 671 329 317 410 621 2,348 8.1 51 106 99 96 8.3

SDC 344 59 165 293 130 991 100 36 116 11.7 93 9.5

Type 2

2006 557 502 248 248 419 1974 13 1.9 1.7 1.1 1.4 1.4
2007 635 579 271 314 506 2,305 1.4 20 1.8 13 1.6 1.6
2008 779 663 325 397 635 2,799 1.7 22 20 15 19 1.8
2009 915 774 363 496 760 3,308 1.8 24 2.1 1.8 2.1 2.0
2010 1,069 960 399 557 917 3,902 2.0 27 22 19 24 22
2011 2,790 1,175 461 686 1,033 6,145 5.0 3.0 24 22 25 33
2012 6,186 1,644 603 872 1,221 10,526 10.0 3.7 28 25 27 5.1
2013 9,279 1,941 1,098 1,100 1,369 14,787 141 4.1 46 3.0 29 67
2014 10,902 2,203 2,316 1,417 1,714 18,552 16.0 4.5 94 36 34 8.0
2015 12,303 2,597 5,142 4,781 2,756 27579 175 51 201 119 53 115
2016 13,469 2,799 6,210 6,970 5,442 34,890 187 53 234 16.7 10.1 14.1
2017 14,992 3,088 6,620 8,023 11,072 43,795 202 56 243 185 19.7 171

SDC 672 195 372 1,070 404 2,713 284 9.7 321 30.0 31.8 26.2
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TABLE .10: Annual percent change in prevalence of CKD(lab) complications among diabetes pa-
tients.

T1 T2
%ly  95%Cl  %ly  95%Cl

Hov 16.2 151 174 273 269 276 ,
Midt 32 21 43 105 10.0 11.0
Nord 17.3 154 19.1 39.1 383 39.9
Sjll 16.3 148 178 384 37.6 39.1
Syd 134 122 147 32.0 31.3 326
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.3.3.2 CKD(lab) incidence

TaBLE .11: Newly recorded CKD(lab) by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1
2006 557 502 248 248 419 1,974 13 19 1.7 141 1.4 1.4
2006 28 39 6 23 31 127 04 0.7 02 06 05 0.5

2007 38 31 10 33 26 138 05 0.6 04 08 05 0.6
2008 31 39 10 21 34 135 04 0.7 04 05 06 0.5
2009 50 31 12 22 43 158 0.7 0.6 04 06 0.7 0.6
2010 94 41 15 32 37 219 13 07 06 08 06 0.9
2011 213 55 16 40 26 350 29 1.0 06 1.0 04 1.4
2012 203 31 33 40 25 332 28 0.5 12 1.0 04 1.3
2013 86 39 71 41 75 312 1.2 07 26 1.1 1.2 1.2
2014 105 45 121 168 131 570 14 0.8 45 45 22 2.2
2015 105 32 72 89 165 463 14 0.5 27 24 28 1.8
2016 66 51 22 58 158 355 09 038 08 16 27 1.4

SDC 28 14 13 28 23 106 09 0.9 1.0 1.3 1.8 1.1

Type 2

2006 557 502 248 248 419 1974 13 1.9 1.7 141 1.4 1.4
2006 234 171 72 125 197 799 05 0.6 05 05 0.7 0.6
2007 287 224 92 174 215 992 06 0.8 06 0.7 0.7 0.7
2008 304 243 94 188 248 1,077 06 038 06 07 0.7 0.7
2009 362 292 118 181 284 1237 0.7 09 0.7 07 0.8 0.8
2010 1,973 386 118 227 296 3,000 38 1.1 06 08 038 1.7
2011 3,690 620 203 314 359 5,186 6.8 1.6 1.0 1.0 0.9 2.8
2012 3,699 511 592 366 3583 5521 6.6 1.2 27 141 0.8 2.7
20183 2,414 513 1,454 446 549 5376 42 1.1 65 1.2 1.2 2.6
2014 2,226 691 3,125 3,616 1,296 10,954 39 14 148 98 26 5.2
2015 2,117 505 1,376 2,641 3,007 9,646 36 1.0 68 76 6.1 4.5
2016 2,558 596 769 1,561 6,195 11,679 43 1.2 38 45 134 5.5

SDC 68 60 32 112 106 378 39 34 41 45 118 4.9
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FiGure .11: Left: Incidence rates of CKD(lab) by age in region H for T1D (broken lines) and T2D (full
lines) for men (blue) and women (red).
Right: Incidence rates of CKD(lab) by date of follow-up for 50 year old T1D (broken lines)
and 70 year old T2D (full lines) men for each region.

TaBLE .12: Annual percent change in incidence rates of CKD(lab) among diabetes patients.

T1 T2
°/o/y 95% Cl o/o/y 95% Cl
Hov 74 51 98 133 127 139
Midt 21 -1.3 5.6 3.1 2.0 4.2
Nord 271 222 322 36.0 34.7 37.3
Sjll 216 178 255 400 386 41.3
Syd 29.0 253 329 654 63.7 671
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.3.4 Moderate CKD(lab) complications by region

The definition of this was detailed in section [3-3.

.3.4.1 Prevalence of moderate CKD(lab)

TaBLE .13: Number and percentage of diabetes patients with moderate CKD(lab) each 1 January by
region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)
Hov Midt  Nord Sjll Syd Sum Hov Midt Nord Sjlll Syd Sum
Type 1
2006 101 148 55 60 87 451 14 26 2.1 15 15 1.8

2007 103 168 56 74 107 508 1.4 3.0 2.1 1.8 1.8 2.0
2008 108 165 64 91 118 546 1.5 29 24 23 20 2.1
2009 121 178 66 96 135 596 1.6 3.1 24 24 22 2.3
2010 138 182 62 100 159 641 1.9 3.1 22 25 26 24
2011 184 198 75 116 168 741 24 33 27 29 28 2.8
2012 336 232 84 135 177 964 44 3.8 30 34 29 3.6
2013 488 238 112 152 179 1,169 6.2 3.9 39 38 29 4.3
2014 534 250 160 174 207 1,325 6.7 4.0 56 43 33 4.9
2015 595 258 257 315 326 1,751 74 441 88 78 51 6.3
2016 639 274 310 386 463 2,072 78 43 104 93 7.2 7.4
2017 652 299 307 394 506 2248 79 46 102 95 9.2 7.9

SDC 338 50 159 283 130 90 98 30 112 113 93 9.2

Type 2

2006 387 400 192 178 338 1,495 09 15 1.3 08 1.2 1.1
2007 467 468 215 240 399 1,789 1.0 1.6 14 1.0 1.3 1.2
2008 566 550 263 310 497 2,186 1.2 1.8 16 12 15 1.4
2009 658 647 294 394 603 2,596 1.3 20 1.7 14 17 1.6
2010 766 801 315 450 753 3,085 15 22 1.7 15 2.0 1.8
2011 2,409 1,001 378 551 849 5,188 43 26 19 18 21 2.8
2012 5,781 1,445 505 721 1,006 9,458 94 33 23 2.1 22 46
2013 8,909 1,720 988 923 1,139 13,679 135 3.6 42 25 24 6.2
2014 10,586 1,933 2,184 1,212 1,404 17,319 156 3.9 89 3.1 28 75
2015 12,027 2,267 5,006 4,522 2,411 26,233 172 44 196 113 46 11.0
2016 13,215 2,404 6,099 6,758 5,103 33,579 183 45 23.0 162 95 136
2017 14,763 2,640 6,526 7,844 10,719 42,492 199 48 239 181 191 16.6

SDC 661 159 362 1,033 389 2604 279 79 312 289 306 25.1
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Ficure .12: Left: Prevalence of moderate CKD(lab) by age in region H for T1D (broken lines) and
T2D (full lines) for men (blue) and women (red).
Right: Prevalence of moderate CKD(lab) by age for 50 year old T1D (broken lines) and
70 year old T2D (full lines) men for each region.

TaBLE .14: Annual percent change in prevalence of moderate CKD(lab) among diabetes patients.

T1 T2
°/o/y 95% Cl o/o/y 95% Cl
, Hov 208 195 221 29.8 29.3 30.2
Midt 5.2 4.0 6.5 11.0 104 115
Nord 20.2 182 222 43.1 422 44.0
Sjll 204 187 222 434 425 443
Syd 178 16.3 192 36.6 358 37.3
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.3.4.2 Incidence of moderate CKD(lab)

TaBLE .15: Newly recorded moderate CKD(lab) by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 387 400 192 178 338 1,495 09 1.5 1.3 0.8 1.2 1.1
2006 23 39 5 22 33 122 03 0.7 02 06 06 0.5
2007 30 29 14 33 25 131 04 05 05 08 04 0.5
2008 27 39 8 16 37 127 04 0.7 03 04 06 0.5

2009 42 31 11 21 47 152 06 0.5 04 05 038 0.6
2010 78 42 15 32 36 203 1.1 0.7 06 08 06 0.8
2011 217 56 17 38 27 355 29 1.0 06 1.0 05 1.4
2012 202 31 32 38 23 326 28 0.5 12 1.0 04 1.3
2013 93 35 69 42 50 289 13 0.6 25 11 0.8 1.1
2014 109 38 116 164 138 565 1.5 0.6 43 43 23 2.2
2015 106 31 73 91 163 464 14 0.5 28 24 27 1.8
2016 66 45 21 57 162 351 09 07 08 15 27 1.3

SDC 29 9 12 28 23 101 09 0.6 1.0 1.3 1.8 1.1

Type 2

2006 387 400 192 178 338 1495 09 15 1.3 08 1.2 1.1
2006 164 135 69 99 137 604 04 05 05 04 05 0.4
2007 198 186 73 133 165 755 04 0.6 05 05 05 0.5
2008 208 199 75 146 190 818 04 0.6 05 06 06 0.5
2009 245 252 88 139 243 967 05 0.8 05 05 0.7 0.6
2010 1,823 339 101 183 236 2682 34 09 05 06 06 1.5
2011 3,613 577 181 280 287 4938 6.6 14 09 09 07 2.6
2012 3,666 436 565 315 281 5263 65 1.0 26 09 06 2.6
2013 2,412 422 1,406 375 419 5034 42 09 62 1.0 09 2.4
2014 2,217 589 3,096 3,539 1,199 10,640 38 12 145 96 24 5.0
2015 2,074 387 1,383 2,639 2968 9,451 35 0.8 68 75 6.0 4.4
2016 2,538 476 775 1,565 6,125 11,479 43 0.9 38 44 131 5.4

SDC 67 54 33 119 106 379 38 3.0 42 47 116 49
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Ficure .13: Left: Incidence rates of moderate CKD(lab) by age in region H for T1D (broken lines)
and T2D (full lines) for men (blue) and women (red).
Right: Incidence rates of moderate CKD(lab) by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE .16: Annual percent change in incidence rates of moderate CKD(lab) among diabetes patients.
T1 T2
°/o/y 95% Cl °/o/y 95% Cl

Hov 93 6.9 11.7 148 142 154
Midt 07 -28 43 21 09 32
Nord 26.2 21.3 31.3 38.1 36.7 39.5
Sjll 226 18.7 26.6 441 427 456
Syd 289 251 328 754 734 77.4
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.3.5 Severe CKD(lab) complications by region

The definition of this is detailed in section [3=3.

.3.5.1 Prevalence of severe CKD(lab)

TaBLE .17: Number and percentage of diabetes patients with severe CKD(lab) each 1 January by
region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 0 0 0 0 0 0 00 00 0.0 00 00 0.0
2007 0 0 0 0 0 0 00 00 0.0 0.0 00 0.0
2008 0 0 0 0 0 0 00 00 0.0 00 00 00
2009 0 0 0 0 0 0 00 00 0.0 0.0 00 0.0
2010 0 0 0 0 0 0 00 00 0.0 0.0 00 00
2011 33 0 0 * 0 36 04 0.0 0.0 0.1 00 0.1
2012 55 * 0 7 * 66 0.7 0.0 0.0 02 00 02
2013 95 10 9 18 9 141 12 0.2 0.3 05 01 0.5
2014 114 21 36 25 37 233 14 03 13 06 06 09
2015 125 30 56 67 46 324 16 0.5 19 17 0.7 1.2
2016 135 32 64 78 86 395 1.7 05 22 19 13 1.4
2017 142 43 69 75 108 437 1.7 07 23 18 17 1.5
SDC 77 8 40 54 23 202 22 05 28 22 16 1.9
Type 2

2006 0 0 0 0 0 0 00 00 0.0 0.0 00 0.0
2007 0 0 0 0 0 0 00 00 0.0 00 00 0.0
2008 0 0 0 0 0 0 0.0 0.0 0.0 00 0.0 0.0
2009 0 0 0 0 0 0 00 00 0.0 00 00 0.0
2010 * 0 0 * 0 * 0.0 0.0 0.0 0.0 00 0.0
2011 213 0 0 14 0 227 04 0.0 0.0 00 0.0 0.1
2012 630 7 5 28 * 672 1.0 0.0 0.0 01 00 03

2013 1,112 54 76 53 37 1,332 1.7 041 0.3 0.1 01 0.6
2014 1,293 128 228 98 198 1,945 19 03 09 03 04 0.8
2015 1,492 197 528 500 359 3,076 2.1 0.4 21 12 07 1.3
2016 1,635 295 647 756 620 3,953 23 0.6 24 18 1.2 1.6
2017 1957 382 700 896 1,198 5,133 26 0.7 26 21 241 2.0

SDC 118 32 72 261 69 562 50 1.6 62 73 54 5.3
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FiGURE .14: Left: Prevalence of severe CKD(lab) by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Prevalence of severe CKD(lab) by age for 50 year old T1D (broken lines) and 70
year old T2D (full lines) men for each region.

TaBLE .18: Annual percent change in prevalence of severe CKD(lab) among diabetes patients.

T T2

%ly  95%Cl %y  95%Cl
, Hov 390 348 433 373 360 386,
Midt 63.8 49.8 79.2 69.3 632 758
Nord 703 582 833 709 664 754
Sl 650 549 758 832 781 88.4
Syd 834 703 975 1040 97.6 110.6
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.3.5.2 Incidence of severe CKD(lab)

TaBLE .19: Newly recorded severe CKD(lab) by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 0 0 0 0 0 0 00 0.0 0.0 00 0.0 1.0
2006 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2007 0 0 0 0 0 0 00 0.0 0.0 0.0 0.0 0.0
2008 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2009 0 0 0 0 0 0 00 0.0 0.0 0.0 0.0 0.0
2010 35 0 0 * 0 38 05 0.0 00 01 0.0 0.1
2011 41 * 0 * * 47 05 0.0 00 01 0.0 0.2
2012 55 8 9 13 7 92 0.7 01 03 03 0.1 0.3
2013 25 13 32 9 30 109 03 0.2 11 02 05 0.4
2014 29 11 28 47 13 128 04 0.2 1.0 12 0.2 0.5
2015 28 8 14 21 43 114 03 0.1 05 05 07 0.4
2016 24 13 11 14 32 94 03 0.2 04 03 05 0.3
SDC 13 5 5 6 5 34 04 03 04 02 04 0.3
Type 2

2006 0 0 0 0 0 0 00 0.0 0.0 0.0 0.0 0.0
2006 0 0 0 0 0 0 00 0.0 0.0 00 0.0 0.0
2007 0 0 0 0 0 0 00 0.0 0.0 0.0 0.0 0.0
2008 0 0 0 0 0 0 00 0.0 00 00 0.0 0.0
2009 * 0 0 * 0 * 0.0 00 0.0 00 0.0 0.0
2010 226 0 o 11 0 237 04 0.0 0.0 0.0 0.0 0.1
2011 478 7 5 13 * 505 0.8 0.0 0.0 00 0.0 0.3

2012 622 48 84 26 37 817 1.0 041 04 01 0.1 0.4
2013 378 88 190 47 167 870 06 0.2 08 0.1 03 0.4
2014 457 95 383 436 200 1,571 0.7 0.2 1.5 11 04 0.7
2015 434 135 235 358 334 1,49 06 0.3 09 09 06 0.6
2016 625 139 181 287 737 1,969 09 0.3 07 07 14 0.8

SDC 36 13 15 56 28 148 16 0.7 14 17 23 1.5
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Ficure .15: Left: Incidence rates of severe CKD(lab) by age in region H for T1D (broken lines) and

T2D (full lines) for men (blue) and women (red).

Right: Incidence rates of severe CKD(lab) by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TaBLE .20: Annual percent change in incidence rates of severe CKD(lab) among diabetes patients.

T1 T2
%ly  95%Cl %y  95%Cl
_Hov 144 92 198 200 183 216
Midt 419 257 602 491 423 56.1
Nord 38.7 26.7 51.7 431 39.0 47.5
Sjl 427 311 553 607 554 66.2
Syd 61.0 465 77.0 941 86.8 101.7
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.3.6 End stage renal disease (lab extended)

The definition of this is detailed in section [3=3.

.3.6.1 ESRD(lab) prevalence

TaBLE .21: Number and percentage of diabetes patients with ESRD(lab) each 1 January by region.
The percentages are overall numbers, and so influenced by the different age-distributions
in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 121 139 62 75 124 5219 1.7 2.5 24 19 22 21
2007 116 147 62 75 128 528 16 26 23 19 22 21
2008 123 150 63 76 134 546 1.7 2.6 23 19 23 21
2009 136 154 65 83 137 575 18 27 24 21 23 22
2010 143 152 62 82 137 576 19 26 22 20 23 22
2011 141 148 66 91 132 578 19 25 24 23 22 22
2012 137 154 67 91 136 585 1.8 25 24 23 22 22
2013 131 1583 72 91 135 582 1.7 25 25 23 22 22
2014 135 153 71 87 142 588 1.7 25 25 22 23 22
2015 125 161 78 88 151 603 16 26 27 22 24 22
2016 131 163 77 91 155 617 16 25 26 22 24 22
2017 133 166 77 86 152 614 16 26 26 21 23 22

SDC 50 25 48 64 4 228 15 1.5 34 25 29 2.2

Type 2

2006 324 254 123 142 212 1,055 08 0.9 08 06 0.7 0.8
2007 345 285 136 169 248 1,183 08 1.0 09 07 038 0.8
2008 424 292 153 199 301 1,369 09 1.0 09 08 09 0.9
2009 494 329 168 246 333 1570 1.0 1.0 1.0 09 09 1.0
2010 568 400 193 258 375 1,794 1.1 1.1 11 09 1.0 1.0
2011 650 440 194 299 410 1,993 1.2 1.1 1.0 1.0 1.0 1.1
2012 774 475 213 336 476 2,274 13 11 1.0 1.0 1.1 1.1
2013 876 540 241 369 504 2530 1.3 1.1 1.0 1.0 11 1.1
2014 947 595 263 401 575 2,781 14 1.2 11 1.0 141 1.2
2015 1,040 646 306 468 608 3,068 1.5 1.3 12 12 12 1.3
2016 1,107 692 316 516 667 3298 15 1.3 12 12 1.2 1.3
2017 1,142 745 354 555 713 3,509 15 1.4 13 13 13 1.4

SDC 65 45 52 165 50 377 27 22 45 46 3.9 3.6
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FiGuRE .16: Left: Prevalence of ESRD(lab) by age in region H for T1D (broken lines) and T2D (full
lines) for men (blue) and women (red).
Right: Prevalence of ESRD(lab) by age for 50 year old T1D (broken lines) and 70 year
old T2D (full lines) men for each region.

TaBLE .22: Annual percent change in prevalence of ESRD(lab) complications among diabetes pa-

tients.

T1 T2
%ly 95%Cl %y 95% Cl
_Hov -05 -20 09 65 58 7.2
Midt -01 -1.4 13 31 23 39
Nord 1.0 -1.0 31 3.2 20 44
Sjii 18 00 37 56 46 66
Syd 08 -06 22 43 35 52
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.3.6.2 ESRD(lab) incidence

TaBLE .23: Newly recorded ESRD(lab) by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Incidence per 100 PY

Hov Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1
2006 324 254 123 142 212 1,055 0.8 0.9 08 06 0.7 1.8

2006 17 24 5 16 17 79 02 04 02 04 03 0.3
2007 29 31 6 13 23 102 04 0.6 02 03 04 0.4
2008 30 27 9 15 28 104 04 0.5 03 04 04 0.4
2009 35 18 7 14 21 95 05 03 03 04 04 0.4
2010 29 15 5 21 18 88 04 03 02 05 03 0.3
2011 25 20 6 21 20 92 03 03 02 05 03 0.4
2012 20 21 7 14 12 74 03 04 03 04 02 0.3
2013 20 16 6 12 30 84 03 03 02 03 05 0.3
2014 15 28 16 11 20 90 0.2 0.5 06 03 03 0.3
2015 29 16 8 13 25 91 04 03 03 03 04 0.3
2016 21 16 14 12 12 75 03 03 05 03 02 0.3
SDC 9 4 6 9 * 30 03 0.2 04 04 0.1 0.3

Type 2

2006 324 254 123 142 212 1,065 08 0.9 08 06 07 0.8
2006 133 82 31 65 108 419 03 0.3 02 03 04 0.3
2007 164 84 40 90 97 475 04 03 03 04 03 0.3
2008 177 112 40 93 114 536 04 04 02 04 03 0.3
2009 201 112 66 81 107 567 04 0.3 04 03 03 0.3
2010 226 121 34 93 114 588 04 03 02 03 03 0.3
2011 240 118 49 99 150 656 0.4 0.3 02 03 04 0.3
2012 265 173 67 117 138 760 04 04 03 03 03 0.4
2013 258 162 69 127 169 785 04 0.3 03 03 03 0.4
2014 278 168 83 159 149 837 04 03 03 04 03 0.4
2015 294 154 86 164 162 860 04 0.3 03 04 03 0.4
2016 274 192 81 145 174 866 04 04 03 03 03 0.3

SDC 17 9 10 29 7 72 0.7 05 09 09 06 07
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Ficure .17: Left: Incidence rates of ESRD(lab) by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Incidence rates of ESRD(lab) by date of follow-up for 50 year old T1D (broken
lines) and 70 year old T2D (full lines) men for each region.

TABLE .24: Annual percent change in incidence rates of ESRD(lab) complications among diabetes

patients.

T1 T2

%ly  95%Cl %y 95%Cl
Hov 63 -102 -22 02 -12 16
Midt -56 -10.0 -1.0 02 -1.6 2.1
Nord 7.2 -0.6 157 25 -04 54
Sji 26 -79 30 13 -0.8 3.3
Syd -28 7.3 20 -03 -22 1.5
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.3.7 Microalbuminuria

The prevalence of albuminuria is assessed solely on the records from DVDD, as we do not have
albumin measurements from LABKA. Microalbuminuria is defined as two values at least 60 days
apart exceeding 30 mg/g in A/C ratio or mg/24h.

Because the DVDD has incomplete reporting and reporting increasing by time, the time trends in
these measurements are highly biased by changes in data availability, mostly for T2D. Result for
T1D may be more reliable.

.3.7.1 Prevalence of microalbuminuria

20— 20— 1,
. 1

Midt Nord Sjll Sydl:,':
1

15+
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Prevalence of Microalbuminuria (%)
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FiGurE .18: Left: Prevalence of microalbuminuria by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Prevalence of microalbuminuria by age for 50 year old T1D (broken lines) and 70
year old T2D (full lines) men for each region.
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TaBLE .25: Number and percentage of diabetes patients with microalbuminuria each 1 January by
region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications

Prevalence (%)

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord Sjl Syd Sum
Type 1
2006 0 16 5 0 6 27 00 03 02 0.0 01 0.1
2007 7 47 14 0 12 80 0.1 0.8 0.5 0.0 0.2 0.3
2008 111 108 21 19 56 315 1.5 1.9 0.8 0.5 0.9 1.2
2009 308 189 32 59 132 720 4.2 3.3 1.2 1.5 2.2 2.8
2010 483 276 40 103 215 1,117 6.5 4.7 1.5 2.6 3.6 4.3
2011 630 386 58 158 321 1553 83 64 21 40 53 59
2012 768 513 108 273 495 2,157 10.0 8.4 3.9 6.9 8.1 8.1
2013 861 629 182 366 625 2,663 11.0 10.3 64 9.2 101 9.9
2014 952 734 252 438 723 3,099 12.0 11.8 88 109 115 114
2015 1,022 778 360 541 796 3,497 127 124 123 1383 126 126
2016 1,116 848 437 627 858 3,886 13.7 132 147 152 134 138
2017 1,192 885 474 712 962 4225 144 13.6 158 172 148 149
SDC 696 225 240 511 236 1,908 203 136 169 204 16.9 183
Type 2
2006 24 25 10 0 6 65 0.1 0.1 01 0.0 00 0.0
2007 59 98 26 0 50 233 01 03 02 00 02 02
2008 308 268 47 14 179 816 0.7 0.9 03 01 05 05
2009 730 428 60 45 377 1,640 1.5 1.3 0.3 0.2 1.1 1.0
2010 1,204 614 89 180 647 2,734 2.3 1.7 0.5 0.6 1.7 1.6
2011 2,230 908 149 407 967 4,661 4.0 2.3 0.8 1.3 2.4 2.5
2012 4,186 1,401 319 849 1,492 8,247 6.8 3.2 1.5 25 3.3 4.0
2013 6,299 2,246 773 1,464 2,281 13,063 9.6 4.8 3.3 3.9 4.8 5.9
2014 7,969 3,295 1,343 2,350 3,221 18,178 11.7 6.7 54 6.0 6.4 7.9
2015 9,490 3,943 2,326 3,970 3,989 23,718 135 77 91 99 7.7 99
2016 10,993 4,164 3,178 5,542 4,636 28513 15.2 79 120 133 86 115
2017 12,383 4,282 3,970 6,882 6,539 34,056 16.7 7.8 146 159 11.7 13.3
SDC 971 590 348 1,403 436 3,748 41.0 295 30.0 393 343 36.1
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TaBLE .26: Annual percent change in prevalence of microalbuminuria among diabetes patients.
T1 T2
Yly 95% Cl Yly 95% Cl

Hov 225 215 235 325 320 33.0,
Midt 234 222 246 268 262 27.5
Nord 39.7 37.1 424 544 529 559
Sjll 36.7 349 38.7 53.1 521 542
Syd 28.6 27.3 299 33.7 33.0 345

244



.3.7.2 Incidence of microalbuminuria

.3 Supplementary complications rates

TaBLE .27: Newly recorded microalbuminuria by region and calendar year.
The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications

Incidence per 100 PY

Hov  Midt Nord Sjll Syd Sum Hov Midt Nord Sjll Syd Sum
Type 1
2006 7 32 9 0 6 54 0.1 06 0.3 0.0 0.1 0.2
2007 105 61 7 18 44 235 1.5 1.1 0.3 04 0.8 0.9
2008 202 83 11 39 76 411 2.8 1.5 0.4 1.0 1.3 1.6
2009 186 92 8 43 87 416 2.7 1.6 0.3 1.1 1.5 1.7
2010 170 125 15 63 113 486 24 22 0.5 1.6 1.9 1.9
2011 173 131 55 121 181 661 25 23 2.0 32 832 2.7
2012 127 134 77 98 144 580 18 24 2.9 27 26 24
2013 128 116 78 84 107 513 1.8 21 3.0 23 1.9 2.1
2014 115 77 111 118 102 523 1.6 1.4 4.3 33 1.8 2.2
2015 141 84 88 103 91 507 2.0 1.5 3.5 29 1.6 2.1
2016 130 71 57 111 125 494 18 1.3 23 32 23 20
SDC 63 21 29 63 28 204 23 1.5 24 31 24 24
Type 2
2006 36 73 17 0 44 170 01 0.3 0.1 0.0 01 0.1
2007 251 170 22 15 131 589 06 06 0.1 01 04 0.4
2008 441 174 13 27 197 852 09 06 0.1 01 0.6 0.5
2009 542 204 32 132 281 1,191 1.1 0.6 0.2 05 0.8 0.7
2010 1,097 330 63 221 355 2,066 2.1 09 03 07 09 12
2011 1,977 509 178 437 566 3,667 3.6 1.3 09 14 14 19
2012 2,253 878 465 621 863 5,080 3.8 20 2.1 18 19 25
2013 1,976 1,143 614 917 1,033 5,683 33 25 2.7 25 22 2.7
2014 1,851 767 1,033 1,696 874 6,221 3.1 1.6 4.4 47 1.8 2.9
2015 1,961 376 972 1,736 824 5869 32 0.8 4.2 48 1.7 2.7
2016 1,947 329 930 1,581 2,159 6,946 3.2 0.7 4.0 44 4.4 3.2
SDC 96 89 78 272 76 611 6.7 64 94 122 838 9.0
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Incidence of Microalbuminuria (per 100 PY)
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Ficure .19: Left: Incidence rates of microalbuminuria by age in region H for T1D (broken lines) and

T2D (full lines) for men (blue) and women (red).

Right: Incidence rates of microalbuminuria by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

TasLE .28: Annual percent change in incidence rates of microalbuminuria among diabetes patients.
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Hov
Midt
Nord
Sjll
Syd

T1 T2

%ly  95%Cl %y  95%Cl
21 -38 -03 132 125 139
08 -13 30 49 38 60
26.6 223 31.0 39.8 37.8 41.8
174 145 204 37.9 364 39.3
6.3 41 86 236 224 248




.3 Supplementary complications rates

.3.8 Macroalbuminuria

The assessment of albuminuria is assessed solely on the records from DVDD, as we do not have
albumin measurements from LABKA. Macroalbuminuria is defined as two values at least 60 days
apart exceeding 300 mg/g in A/C ratio or mg/24h.

Because the DVDD has incomplete reporting and reporting increasing by time, the time trends in
these measurements are highly biased by changes in data availability, mostly for T2D. Result for
T1D may be reliable.

.3.8.1 Prevalence of macroalbuminuria
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FiGuRrE .20: Left: Prevalence of macroalbuminuria by age in region H for T1D (broken lines) and T2D
(full lines) for men (blue) and women (red).
Right: Prevalence of macroalbuminuria by age for 50 year old T1D (broken lines) and
70 year old T2D (full lines) men for each region.
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TaBLE .29: Number and percentage of diabetes patients with macroalbuminuria each 1 January by
region. The percentages are overall numbers, and so influenced by the different age-
distributions in the regions.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno Center,
i.e. a department considered to have patients from the centre.

No. complications Prevalence (%)

Hov Midt Nord Sjll Syd  Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 0 * 0 0 0 * 00 00 00 00 0.0 0.0
2007 0 13 0 0 0 13 0.0 02 00 00 0.0 0.1
2008 9 19 * * * 35 0.1 0.3 00 0.1 0.1 0.1
2009 58 27 * 11 12 110 08 05 0.1 0.3 0.2 0.4

2010 105 48 4 24 22 203 14 0.8 0.1 06 04 0.8
2011 139 72 11 34 46 302 18 1.2 04 09 08 1.1
2012 188 119 13 62 89 471 24 20 05 16 1.5 1.8
2013 233 162 40 88 117 640 3.0 27 14 22 1.9 24
2014 270 194 68 125 136 793 34 3.1 24 31 22 2.9
2015 289 218 100 161 168 936 3.6 3.5 34 40 26 3.4
2016 302 241 117 183 199 1,042 3.7 3.8 39 44 341 3.7
2017 332 255 126 195 228 1,136 4.0 39 42 47 3.5 4.0

SDC 214 66 81 150 50 561 6.2 4.0 57 6.0 3.6 54

Type 2
2006 * * 0 * 4 00 00 0.0 00 0.0 0.0
2007 * 9 4 4 19 0.0 0.0 0.0 00 0.0 0.0

2008 25 30 9 14 78 0.1 0.1 0.1 0.0 0.0 0.1
2009 101 58 10 39 216 02 0.2 0.1 0.0 0.1 0.1
2010 241 90 12 23 75 441 05 03 0.1 0.1 0.2 0.3
2011 423 144 24 51 125 767 08 04 0.1 02 03 0.4
2012 733 250 47 135 262 1,427 12 06 02 04 06 0.7
2013 1,114 404 119 271 363 2,271 1.7 0.9 05 07 0.8 1.0
2014 1,462 484 204 390 453 2,993 2.1 1.0 0.8 1.0 0.9 1.3
2015 1,780 565 427 701 576 4,049 25 11 1.7 1.7 11 1.7
2016 2,102 637 596 1,054 735 5,124 29 12 22 25 14 2.1
2017 2,423 702 760 1,370 1,124 6,379 33 1.3 28 32 20 2.5

SDC 306 143 106 451 105 1,111 129 71 91 126 83 107

0 O O O
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.3 Supplementary complications rates

TaBLE .30: Annual percent change in prevalence of macroalbuminuria among diabetes patients.
T1 T2
Yly 95% ClI Yly 95% ClI

Hov 263 243 284 341 33.1 352,
Midt 29.0 265 316 272 256 28.9
Nord 52.3 459 589 59.7 56.0 63.5
Sjll 40.4 36.6 442 582 555 60.9
Syd 373 339 40.7 37.8 358 397
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.3.8.2 Incidence of macroalbuminuria

TaBLE .31: Newly recorded macroalbuminuria by region and calendar year.

No. complications Incidence per 100 PY

Hov Midt Nord Sjl Syd Sum Hov Midt Nord Sjll Syd Sum

Type 1

2006 0 12 0 0 0 12 0.0 0.2 0.0 00 00 0.0
2007 10 6 * * * 23 0.1 041 0.0 0.1 0. 0.1
2008 51 9 * 6 9 76 0.7 02 00 01 02 03
2009 52 23 * 13 9 99 0.7 04 0.1 03 0.1 0.4

2010 44 28 7 11 23 113 0.6 0.5 03 03 04 0.4
2011 60 52 4 3 44 191 08 0.9 0.1 08 0.7 0.7
2012 54 46 28 29 35 192 0.7 0.8 1.0 0.7 06 0.7
2013 51 35 29 40 24 179 0.7 0.6 1.0 1.0 04 0.7
2014 38 34 37 44 32 185 05 0.6 1.3 1.1 05 0.7
2015 33 31 20 33 35 152 04 0.5 0.7 08 06 0.6
2016 46 26 15 30 39 156 0.6 04 05 08 0.6 0.6

SDC 29 8 12 19 8 76 09 05 09 08 06 08

Type 2

2006 0 8 4 0 * 15 0.0 0.0 0.0 00 0.0 0.0
2007 23 23 6 0 10 62 0.1 0.1 0.0 0.0 0.0 0.0
2008 79 30 * 9 25 144 02 0.1 00 00 0.1 0.1
2009 148 33 * 13 39 236 03 0.1 0.0 0.0 01 0.1

2010 200 59 13 28 60 360 04 0.2 01 01 02 0.2
2011 335 121 26 85 144 711 06 03 0.1 03 03 0.4
2012 434 166 73 138 116 927 0.7 04 03 04 03 0.4
2013 425 116 99 128 115 883 06 0.2 04 03 02 0.4
2014 423 112 243 340 153 1,271 0.6 0.2 10 09 03 0.5
2015 489 107 210 399 198 1,403 0.7 0.2 08 1.0 04 0.6
2016 495 106 213 400 461 1,675 0.7 0.2 08 1.0 0.9 0.7

SDC 49 30 17 93 30 219 23 17 16 3.0 26 24
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FiGURE .21: Left: Incidence rates of macroalbuminuria by age in region H for T1D (broken lines) and

T2D (full lines) for men (blue) and women (red).

Right: Incidence rates of macroalbuminuria by date of follow-up for 50 year old T1D
(broken lines) and 70 year old T2D (full lines) men for each region.

The line with “SDC” is for the persons reported to DVDD during 2016 from a Steno
Center, i.e. a department considered to have patients from the centre.

TasLE .32: Annual percent change in incidence rates of macroalbuminuria among diabetes patients.

T1 T2

%ly  95%Cl  %ly  95%Cl
Hov 15 -1.7 49 158 142 17.4
Midt 84 41 130 7.1 45 98
Nord 26.8 18.8 354 43.8 39.1 486
Sjl 206 150 265 432 39.7 46.8
Syd 162 11.0 216 30.0 269 33.1
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.4 DIAGNOSIS AND PROCEDURE CODES FOR CLASSIFICATION OF

COMPLICATIONS

The following is a print of the classification of diagnoses and procedures from LPR that we used for
definition of complications. The nubers on the right are the number of records we retrieved from LPR

with each of the codes — they do not represent persons.

It is two-level classification, for example Amputation has two sub-classes: Major and Minor am-
putations, and the table below shows which diagnoses and procedures from LPR that are included
in each of these: Amp is to the left, MajA and MinA are indented 1 position, and the LPR codes are

indented 2

Note on CVD: Among the subclasses of CVD in this table is “Hypertensive disease”. This group
of diagnoses has however been omitted from the classification, so the diagnosis codes under “Hy-
pertensive disease” are not included in the class “CVD”. For technical reasons it is still included

here.

No. of NP

positions.

R records retrieved in total DK population

All

Amp: Ampu
MajA: Ma
KNFQO09
KNFQ19
KNFQ99
KNGQO9
KNGQ19

tation

jor amputation

Eksartikulation i hofteled

Amputation pd larben

Anden amputationsoperation p& hofte/lar
Eksartikulation i knzled

Amputation pa& underben

MinA: Minor amputation

KNHQOO
KNHQO2
KNHQO3
KNHQO5
KNHQO7
KNHQ11
KNHQ14
KNHQ17
KNHQ99
ankel/f
CVD: Card
AFib: At
DI48 A
DI480
DI481
DI482
DI483
DI484
DI489
DI489A
DI489AA
DI489AB
DI489AC
DI489AD
DI489AE
DI489B
DI489BA
DI489BB
DI489BC
DI489BD
AtMD: At
DI70 &
DI700
DI701
DI702
DI702A
DI702B
DI708
DI708A
DI709
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Eksartikulation i talokruralled
Intertarsal eksartikulation
Tarsometatarsal eksartikulation
Metatarsofalangeal eksartikulation
Eksartikulation af td i interfalangealled
Amputation i ankelled a.m. Syme
Transmetatarsal amputation
Partiel amputation af t&
An. amputations- el. eksartikulationssoperation pa
od
iovascular Disease
rial fibrillation
trieflagren og atrieflimren
Paroksysmatisk atrieflimren
Persisterende atrieflimren
Kronisk atrieflimren
Typisk atrieflagren
Atypisk atrieflagren
Atrieflagren eller atrieflimren UNS
Atrieflagren
Almindelig typisk atrieflagren
Reverse typisk atrieflagren
Lower loop-atrieflagren
Venstre atrie makro-reentry atrieflagren
Postoperativ (ar) makro-reentry atrieflagren
Atrieflimren
Atrieflimren, fgrste anfald
Paroksysmatisk atrieflimren
Persisterende atrieflimren
Permanent atrieflimren
herosclerotic macrovascular dis
reforkalkning
Aterosklerose i aorta
Aterosklerose i nyrearterie
Aterosklerose i arterie i underekstremitet
Aterosklerotisk gangran
Ménckebergs mediasklerose
Aterosklerose i anden arterie
Aterosklerotisk retinopati
Aterosklerose UNS

17,471,304

968
36,751
427
5,874
25,141

49
404
1,163
4,753
2,116
148
18,703
11,152

724

678
53,287
13,979
22,581

5,202
1,436
1,199,882
21,651
308

72

*

18

13
173,506
2,722
32,856
4,194
5,290

42
7,380
2,427

334,720
49,839



.4 Diagnosis and procedure codes for classification of complications

DI71 Aorta-aneurisme og aortadissektion
DI710 Aortadissektion UNS

DI710A Aortadissektion, type A

DI710B Aortadissektion, type B

DI711 Rumperet torakalt aorta-aneurisme

DI712 Torakalt aorta-aneurisme uden ruptur

DI713 Rumperet abdominalt aorta-aneurisme

DI714 Abdominalt aorta-aneurisme uden ruptur

DI715 Rumperet torakoabdominalt aorta-aneurisme
DI716 Torakoabdominalt aorta-aneurisme uden ruptur
DI718 Rumperet aorta-aneurisme UNS

DI719 Aorta-aneurisme UNS uden ruptur

DI719A Dilateret aorta

DI719B Hyalin nekrose i aorta

DI739A Claudicatio intermittens

DI739C Iskamiske hvilesmerter i underekstremitet

CbVD: Cerebrovascular disease

DG45 Transitorisk cerebral isk®mi og beslzgtede syndromer
DG450 Vertebrobasilart syndrom

DG450A Arteria vertebralis-syndrom

DG450B Arteria basilaris-syndrom

DG451 Arteria carotis-syndrom

DG452 Insufficiens af fl. el. dobbeltsidige przcerebrale arterier
DG452A Insufficiens af dobbeltsidige przcerebrale arterier

DG453 Amaurosis fugax

DG454 Global forbigdende amnesi

DG458 Anden transitorisk cerebral iskazmi eller beslazgtet syndrom
DG459 Transitorisk anfald af cerebral iskami UNS

DG459A Spasme i cerebral arterie
DI60 Subaraknoidalblgdning

DI600 Subaraknoidalblgdning fra karotissifonen eller bifurkaturen
DI601 Subaraknoidalblgdning fra arteria cerebri media

DI602 Subaraknoidalblgdning fra arteria communicans anterior
DI603 Subaraknoidalblgdning fra arteria communicans posterior
DI604 Subaraknoidalblgdning fra arteria basilaris

DI605 Subaraknoidalblgdning fra arteria vertebralis

DI606 Subaraknoidalblgdning fra anden intrakraniel arterie
DI606A Subaraknoidalblgdning fra arteria cerebri posterior
DI606B Subaraknoidalblgdning fra arteria cerebri anterior
DI606C Subaraknoidalblgdning fra flere intrakranielle arterier
DI606D Haemorrhagia subarachnoidalis, anden arterie

DI607 Subaraknoidalbl@gdning fra intrakraniel arterie UNS
DI607A Bristet medfgdt intrakranielt sakkulzrt aneurisme

DI608 Anden form for subaraknoidalblgdning

DI609 Subaraknoidalblgdning UNS

DI609A Bristet (medf@gdt) intrakranielt aneurisme UNS
DI61 Hjerneblgdning

DI610 Subkortikal blgdning i hjernehemisfazre

DI610A Dybtliggende blgdning i hjernehemisfzre

DI611 Kortikal blgdning i hjernehemisfazre

DI611A Blgdning i hjernens overflade

DI611B Haemorrhagia lobi cerebri

DI612 Intracerebral blgdning i hjernehemisfzre UNS
DI613 Blgdning i hjernestammen

DI614 Blgdning i lillehjernen

DI615 Blgdning i hjerneventrikel

DI616 Blgdning flere steder i hjermen

DI618 Anden form for hjerneblgdning

DI619 Hjerneblgdning UNS

DI62 Andre ikke-traumatiske intrakranielle blgdninger

DI620 Akut ikke-traumatisk subdural blgdning
DI621 TIkke-traumatisk epidural blgdning
DI629 Ikke-traumatisk intrakraniel blgdning UNS

DI63 Hjerneinfarkt

DI630 Hjerneinfarkt fordrsaget af trombose i przcerebral arterie
DI631 Hjerneinfarkt fordrsaget af emboli i prazcerebral arterie
DI632 Hjerneinfarkt f.a. tilluk./stenose i przcerebral arterie
UNS

DI633 Hjerneinfarkt fordrsaget af trombose i cerebral arterie
DI634 Hjerneinfarkt fordrsaget af emboli i cerebral arterie
DI634A Embolia cerebri

DI635 Hjerneinfarkt f.a. tillukning/stenose i cerebral arterie
UNS

DI636 Hjerneinfarkt f.a. ikke-pyogen cerebral vengs trombose

207
7,807
2,561
2,450
1,973

11,905
16,603
84,623
1,069
5,587
1,169
16,983
3,657
4
143,549
51,064

133
2,517
132
175
5,105
64

7
14,099
9,228
5,422
191,614
178
138
3,258
4,778
6,715
1,582
1,753
625
1,264
79

160

40

132
4,859
16
2,475
21,772
41
225
7,734
1,926
3,024
122
546
16,870
2,745
4,441
2,722
1,393
1,822
52,059
42
5,146
354
1,632
171
2,719
1,192

10,907
29,731
10,408

140

9,375
509
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DI638 Anden form for hjerneinfarkt 4,220
DI639 Hjerneinfarkt UNS 289,077
DI64 Slagtilfzlde uden oplysning om bl@gdning eller infarkt 2,061
DI649 Apoplexia cerebri UNS 362,743
DI65 Okklusioner og stenoser af przcerebrale arterier u/infarkt 5
DI650 Okklusion/stenose af arteria vertebralis uden hjerneinfarkt 643
DI650A Okklusion af arteria vertebralis uden hjerneinfarkt 40
DI650B Stenose af arteria vertebralis uden hjerneinfarkt 72
DI651 Okklusion el. stenose af arteria basilaris u. hjerneinfarkt 577
DI651A Okklusion af arteria basilaris uden hjerneinfarkt 26
DI651B Stenose af arteria basilaris uden hjerneinfarkt 16
DI652 Okklusion el. stenose af arteria carotis uden hjerneinfarkt 27,440
DI652A Okklusion af arteria carotis uden hjerneinfarkt 615
DI652B Stenose af arteria carotis uden hjerneinfarkt 4,324
DI653 Okklusion/stenose af fl/bilat prazcerebrale aa. u/infarkt 458
DI653A Okklusion af bilaterale prazcerebrale aa. u/infarkt 28
DI653B Okklusion af flere przcerebrale arterier u/infarkt 19
DI653C Stenose flere prazcerebrale arterier u/infarkt 34
DI653D Stenose af bilaterale pracerebrale arterier u/infarkt 23
DI658 Okklusion/stenose af an. prazcerebral arterie u.

hjerneinfar. 668
DI659 Okklusion/stenose af przcerebral arterie u. hjerneinfa. UNS 5,138
DI66 Okklusioner og stenoser af cerebrale arterier u/infarkt 4
DI660 Okklus. el. stenose af arteria cerebri media u. hjerneinfa. 585
DI660A Okklusion af arteria cerebri media u/infarkt 69
DI6B0B Stenose af arteria cerebri media u/infarkt 138
DI661 Okklusion/stenose af arteria cerebri anterior u.

hjerneinfa. 54
DI661A Okklusion af arteria cerebri anterior u/infarkt 8
DI662 Okklusion/steno. af arteria cerebri posterior u.

hjerneinfa. 109
DI662A Okklusion af arteria cerebri posterior u/infarkt 9
DI662B Stenose af arteria cerebri posterior u/infarkt 10
DI663 Okklusion el. stenose af cerebellar arterie u.

hjerneinfarkt 117
DI663A Okklusion af cerebellar arterie uden hjerneinfarkt 5
DI663B Stenose af cerebellar arterie uden hjerneinfarkt *
DI664 Okklusion/stenose af fl/bilaterale cerebrale aa. u/infarkt 178
DI664A Okklusion af bilaterale cerebrale arterier u/infarkt *
DI664B Okklusion af flere cerebrale arterier u/infarkt 10
DI664C Stenose af bilaterale cerebrale arterier u/infarkt *
DI664D Stenose af flere cerebrale arterier u/infarkt 9
DI668 Okklusion/stenose af an. cerebrale arterier u.

hjerneinfarkt 563
DI668A Okklusion af en el fl. af aa. perforantes cerebri

u/infarkt 6
DI669 Okklusion/stenose af cerebrale arterie UNS u. hjerneinfarkt 1,599
DI67 Andre cerebrovaskulzre sygdomme *
DI670 Dissektion af cerebral arterie uden ruptur 1,783
DI671 Cerebralt aneurisme uden ruptur 16,236
DI671A Erhvervet cerebral arteriovengs fistel 541
DI672 Cerebral aterosklerose 8,124
DI672A Atheroma arteriae cerebri 25
DI673 Progressiv vaskular leukoencefalopati 1,579
DI673A Binswangers sygdom 111
DI674 Hypertensiv encefalopati 1,238
DI675 Moyamoya-sygdom 456
DI676 Ikke-pyogen intrakraniel vengs trombose 2,193
DI676A Tkke-pyogen trombose i sinus venosi cerebri 387
DI677 Cerebral arteritis IKA 1,148
DI677A Primzr cerebral vaskulitis 267
DI678 Anden cerebrovaskular sygdom 2,504
DI678A Akut cerebrovaskulzr insufficiens 162
DI678B Cerebral (kronisk) iskzmi 539
DI679 Cerebrovaskular sygdom UNS 3,508
DI68 Karforandringer i hjernen ved sygdomme klas. andetsteds *
DI680 Cerebral amyloid angiopati 715
DI681 Cerebral arteritis ved infektigs eller parasitar sygdom KA 38
DI681A Arteritis cerebri ved infektigs sygdom 4
DI682 Cerebral arteritis ved anden sygdom klassificeret

andetsteds 116
DI688 Anden karforandring i hjernen ved sygdom klas. andetsteds 210
DI69 Senfglger efter karsygdomme i hjernen 16

254



.4 Diagnosis and procedure codes for classification of complications

DI690 Senfglge efter tidligere subaraknoidalblgdning 7,417
DI691 Senfglge efter tidligere hjerneblgdning 16,352
DI692 Senfglge eft. tidl. an. art ikke-traum. intrakran. blgdning 1,776
DI693 Senfglge efter tidligere hjerneinfarkt 81,887
DI694 Senfglge efter tidligere apoplexia cerebri 315,922
DI698 Senfglge efter tidligere an/ikke spec. cerebrovaskulzr sygd 8,634
HF: Heart failure

DI110 Hypertensiv hjertesygdom med inkompenseret hjertesvigt 21,801
DI130 Hypertensiv hjertesygdom og nyresygdom med hjertesvigt 1,512
DI132 Hypertensiv hjertesygd. og nyresygd. m. hjerte- og

nyresvigt 1,241
DI50 Hjertesvigt 1,059
DI500 Kronisk hjerteinsufficiens 181,375
DI500A Hgjresidig hjerteinsufficiens 3,551
DI501 Venstresidig hjerteinsufficiens 84,295
DI501A Asthma cardiale 377
DI501B Kardielt lungegdem 6,480
DI501C Kardiel lungestase 6,961
DI501D Biventrikular hjerteinsufficiens 738
DI502 Hgjresidig inkompenseret hjerteinfufficiens 247
DI503 Biventrikulzr inkompenseret hjerteinsufficiens 248
DI508 Hjerteinsufficiens, andre former 370
DI508A Kompenseret hjerteinsufficiens 431
DI509 Hjertesvigt UNS 596,348
DI509A Incompensatio cordis biventricularis 734
DI509B Biventrikul®r hjerteinsufficiens 414
HypD: Hypertensive Disease

DI10 Blodtryksforhgjelse af ukendt arsag 1,308
DI109 Essentiel hypertension 2,168,381
DI11 Hypertensiv hjertesygdom 36
DI119 Hypertensiv hjertesygdom uden inkompensation 23,566
DI119A Hypertensiv hjertesygdom UNS 1,242
DI12 Hypertensiv nyresygdom 7
DI120 Hypertensiv nyresygdom med nyresvigt 13,602
DI129 Hypertensiv nyresygdom uden nyresvigt 8,344
DI129A Hypertensiv nyresygdom UNS 349
DI131 Hypertensiv hjertesygdom og nyresygdom med nyresvigt 1,028
DI139 Hypertensiv hjertesygdom og nyresygdom UNS 1,249
DI15 Blodtryksforhgjelse med kendt arsag 49
DI150 Renovaskulzr hypertension 11,382
DI151 Hypertension sekundzrt til anden nyresygdom 19,748
DI152 Hypertension sekundzrt til endokrin sygdom 2,884
DI1568 Anden form for sekundzr hypertension 3,743
DI159 Sekundzr hypertension UNS 25,658
IHD: Ischeamic heart disease

DI20 Angina pectoris 4,680
DI200 Ustabil angina pectoris 134,783
DI200A Praeinfarkt syndrom 303
DI200B Klinisk vurderet ustabil angina pectoris 3,314
DI200C Ustabil angina pectoris med dokumenteret iskami 1,664
DI201 Prinzmetals angina pectoris 15,392
DI201A Angina pectoris, variant 52
DI201B Angina pectoris, Prinzmetal 23
DI208 Anden form for angina pectoris 50,927
DI208A Angina pectoris, anstrengelsesudlgst 4,334
DI208B Stenocardia 83
DI208D Mikrovaskulazr angina 754
DI208E Stabil angina pectoris 999
DI208E1 Klinisk vurderet angina pectoris 100
DI208E2 Angina pectoris med dokumenteret iskami 73
DI209 Angina pectoris UNS 770,107
DI21 Akut myokardieinfarkt 8,432
DI210 Anteriort akut myokardieinfarkt med Q-taksudvikling 35,983
DI210A Anteriort non-ST-elevations AMI med Q-taksudvikling 1,607
DI210B Anteriort ST-elevations akut myokardieinfarkt med Q-

taksudv. 7,778
DI211 Inferiort/posteriort akut myokardieinfarkt med Q-taksudv. 28,207
DI211A Inferiort el posteriort non-ST-elevations AMI m Q-

taksudvikl 1,407
DI211B Inferiort el posteriort ST-elevations AMI m Q-

taksudvikling 7,949
DI212 Infarctus myocardii acutus transmuralis m anden lokalisatio 3,319
DI212A Infarctus myocardii acutus transmuralis posterolateralis 20
DI212B Infarctus myocardii acutus transmuralis septalis 23
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DI212C Infarctus myocardii acutus transmuralis posterobasalis 7
DI212E Infarctus myocardii acutus transmuralis apicolateralis 4
DI212G Infarctus myocardii acutus transmuralis lateralis 13
DI212H Infarctus myocardii acutus transmuralis posterioris 26
DI213 ST-elevations akut myokardieinfarkt uden (-taksudvikling 48,258
DI214 Non-ST-elevations akut myokardieinfarkt uden Q-

taksudvikling 167,339
DI219 Akut myokardieinfarkt UNS 218,256
DI23 Komplikationer i efterforlgbet af akut myokardieinfarkt 10
DI230 Hazmoperikardium efter akut myokardieinfarkt 486
DI231 Atrieseptumruptur efter akut myokardieinfarkt 146
DI232 Ventrikelseptumruptur efter akut myokardieinfarkt 813
DI233 Ruptur i hjertevag u hezmoperikardium eft AMI 126
DI234 Ruptur af chordae tendineae efter akut myokardieinfarkt 83
DI235 Papillzrmuskelruptur efter akut myokardieinfarkt 128
DI236 Trombose i atrie eller ventrikel efter akut

myokardieinfarkt 468
DI236A Trombose i atrieaurikel efter akut myokardieinfarkt 12
DI236B Trombose i ventrikel akut myokardieinfarkt 54
DI238 An. akut kompl. i efterforlgbet af AMI 761
DI238A Perikardieansamling efter akut myokardieinfarkt 117
DI24 Andre former for akut iskazmisk hjertesygdom 258
DI240 Koronartrombose uden infarkt 1,196
DI240A Arteriel eller vengs koronaremboli uden infarkt 24
DI241 Postmyokardieinfarktsyndrom 1,286
DI241A Dresslerts syndrom 19
DI248 Anden form for akut iskzmisk hjertesygdom 3,274
DI248A Insufficientia coronaria 313
DI249 Akut isk®misk hjertesygdom UNS 14,091
DI25 Kronisk iskamisk hjertesygdom 317
DI250 Arteriosclerosis cardiovascularis 11,466
DI251 Arteriosklerotisk hjertesygdom 511,026
DI251A Ateriosclerosis arteriae coronariae 166
DI251B Klinisk vurderet angina pectoris 3,348
DI251C Angina pectoris med dokumenteret iskami 1,745
DI252 Gammelt myokardieinfarkt 254,583
DI252A Tidligere myokardieinfarkt (non-Q-tak) 2,289
DI252B Tidligere myokardieinfarkt (Q-tak, anteriort) 1,295
DI252C Tidligere myokardieinfarkt (Q-tak, inferiort/posteriort) 768
DI253 Hjerteaneurisme 1,772
DI254 Koronararterieaneurisme 455
DI254A Fistula arteriovenosa coronaria acquisita 11
DI255 Iskazmisk kardiomyopati 9,735
DI256 Stum myokardieiskemi 2,046
DI256A Sgvnrelateret iskzmisk hjertesygdom *
DI258 Anden form for kronisk iskamisk hjertesygdom 24,012
DI259 Kronisk iskamisk hjertesygdom UNS 467,067
KFNAOO Anastom. mellem a. mammaria interna og kor-a. 46,273
KFNA10 Sekventielle anastomoser mellem a. mamm. interna og kor-a. 2,963
KFNA20 Anastomoser mellem bilat. aa. mamm. internae og kor-a. 2,819
KFNA96 An. anastomoseoperation mellem a. mammaria interna og kor-

a. 301
KFNBOO Anastom. mellem a. gastroepiploica og kor-a. 41
KFNB20 Sekventielle anastomoser mellem a. gastroepiploica og kor-

a. 4
KFNB96 An. anastomoseoperation mellem a. gastroepiploica og

kor.ea. 5
KFNC10 Aortokoronar byp. m. enkelt distal anastom. 16,396
KFNC20 Aortokoronar byp. m. to distale anastomoser 22,500
KFNC30 Aortokoronar byp. m. tre distale anastomoser 14,143
KFNC40 Aortokoronar byp. m. fire distale anastomoser 4,129
KFNC50 Aortokoronar byp. m. fem distale anastomoser 579
KFNC60 Aortokoronar byp. m. seks distale anastomoser 62
KFNC96 Anden aortokoronar bypass-operation 76
KFND10 Aortokoronar bypass med enkelt protese 51
KFND20 Aortokoronar bypass med to proteser 6
KFND96 Anden aortokoronar bypass-operation m. protese *
KFNEOO Kor. byp. m. anv. af frit a.transpl. fra a. mammaria

interna 613
KFNE10 Kor. byp. m. anv. af frit a.transpl. fra a.

gastroepiploica 35
KFNE20 Kor. byp. m. anv. af frit a.transpl. fra a. radialis 185
KFNE96 An. kor. byp. m. anv. af frit a.transpl. 4,314
KFNFOO Trombendarterektomi i hg. kor-a. 80
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KFNF10
KFNF20
KFNF30
KFNFO6
KFNGOO
KFNGOOA
KFNGOOB
KFNGOOC
KFNGO2
KFNGO2A
KFNGO5
KFNGO5A
KFNG10
KFNG12
KFNG20
KFNG30
KFNG40
KFNG96
HpoG: Hyp
HpoG: Hy
DE100
DE110
DE120
DE130
DE140
DE160
DE161
DE161B
DE162
DT38 F
DT380
DT383
DT383A
DT389
Keto: Ket
Keto: Ke
DE101
DE111
DE121
DE131
DE141
DE872A
Nefr: Nep
ESRD: En
BJFD D
BJFDO
BJFDOO
BJFDO1
BJFDO2
BJFD2
BJFD20
BJFD21
BJFD22
BJFD23
BJFD24
BJFD25
BJFD26
BJFD27
BJFZ D
BJFZO
BJFZ00
BJFZ01
BJFZ1
BJFZ10
BJFZ11
BJFZ4
BJFZ40
BJFZ40A
BJFZ41
BJFZ41A
BJFZ42
BJFZ43
BJFZ43A
BJFZ44

.4 Diagnosis and procedure codes for classification of complications

Trombendarterektomi i ramus desc. ant. fra hg. kor-a.
Trombendarterektomi i ramus circumflexus fra hg. kor-a.
Trombendarterektomi i ve. koronararteries hovedstamme
Anden koronar trombendarterektomi
Udvidelse af koronararterie
Dilatation af coronararterie (PTCA)
Dilatation af coronararterie (PTCA) m. stent
Dilatation af coronararterie (PTCA) med rotablator
Perkut. translum. plastik pa kor-a. (PTCA)
Prim. perkut. translum. plastik pa kor-a. (PTCA)
Perkut. translum. plastik p& kor-a. (PTCA) m. stent
Prim. perkut. translum. plastik pa& kor-a. (PTCA) m. stent
Embolektomi p& koronararterie
Perkut. translum. embolektomi pa& kor-a.
Fjernelse af fremmedlegeme i kor-a.
Udvidelse af kor-a. m. anvendelse af patch
Laserbehandling af koronararterie
Anden udvidelse el. rekanalisering af kor-a.
oglyceamia
poglyceamia
Type 1-diabetes med koma
Type 2-diabetes med koma
Diabetes fordrsaget af underernzring med koma
Anden diabetes med koma
Diabetes UNS med koma
Hypoglykami uden koma fordrsaget af lazgemiddel
Anden form for hypoglykami
Encefalopati efter hypoglykzmisk koma
Hypoglykami UNS
orgift. m. hormoner og syntetiske substit. og antagon. IKA
Forgift. m. hormon/synt-substitut/antagon. af kendt art IKA
Forgiftning med insulin eller andet antidiabetika
Insulin-shock
Forgift.med hormon, syntetisk substitut el. antagonist UNS
oacidosis
toacidosis
Type 1-diabetes med ketoacidose
Type 2-diabetes med ketoacidose
Diabetes fordrsaget af underernzring med ketoacidose
Anden diabetes med ketoacidose
Diabetes UNS med ketoacidose
Laktacidose
hropathy
d-stage CKD
ialysebehandling
Akut dialyse
Akut hzmodialyse
Akut peritonealdialyse
Kontinuerlig vene-vene-diahazmofiltration (CVVDHF)
Dialyse ved kronisk nyresygdom
Hemodialyse ved kronisk nyresygdom
Kontinuerlig ambulant peritonealdialyse, CAPD
Intermitterende peritonealdialyse, IPD
Natlig peritonealdialyse, NPD
Kontinuerlig cyklisk peritonealdialyse, CCPD
Daglig ambulant peritonealdialyse, DAPD
Hzmodiafiltration
Automatisk peritonealdialyse, APD
elprocedurer ved dialysebehandling
Tilslutning af dialyseapparatur til patient
Tilslutning af h®zmodialyseapparatur til patient
Tilslutning af peritonealdialyseapparatur til patient
Fjernelse af dialyseapparatur fra patient
Fjernelse af hzmodialyseapparatur fra patient
Fjernelse af peritonealdialyseapparatur fra patient
Delprocedure vedrgrende dialysekateter
Anl=zggelse af hxzmodialysekateter
Anlzggelse af tunnelleret h®zmodialysekateter
Skift af hazmodialysekateter
Skiftning af tunneleret hamodialysekateter
Skylning af hzmodialysekateter
Fjernelse af hzmodialysekateter
Fjernelse af tunnelleret hzmodialysekateter
Omlzgning af hazmodialysekateter

63

18

*

38
8,265
1,052
3,638
24
30,270
9,015
164,611
66,447
74

204

9

588

46
1,614

6,497
10,492
514
206
1,301
13,735
3,928
69
70,151
37
3,116
618
124
774

25,569
3,936
218
716
3,333
1,570

17,629
2,831
219,045
9,988
52,427
507
4,063,609
94,848
8,003
496

*
1,996
81,280
14,617
142
170
249
565
178
430
129
1,470
11,0563
1,805
765

14
2,366
1,321
1,281
54
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BJFZ45 Anlzggelse af peritonaldialysekateter 2,576
BJFZ46 Skift af peritonaldialysekateter 146
BJFZ47 Skylning af peritonaldialysekateter 4,625
BJFZ48 Fjernelse af peritonaldialysekateter 2,457
BJFZ49 Omlzgning af peritonealdialysekateter 206
BJFZ4A T=ztning af peritoneal dialysekateter uden omlzgning 14
BJFZ6 Slangeskift ved dialysebehandling 157
BJFZ60 Slangeskift ved peritonealdialysekateter 3,715
BJFZ9 Tilpasning af dialyseapparatur til patient 337
BJFZ90 Programmering af kort til individuel dialysebehandling 759
BJFZ91 Justering af individuel dialysebehandling 3,141
DN185 Kronisk nyreinsufficiens, terminal stadie 5 34,156
KJAK10 Laparotomi m. indl. af kateter til peritonealdialyse 2,724
KKASOO Autolog nyretransplantation 48
KKAS10 Allogen nyretransplantation m. nyre fra kadaverdonor 3,079
KKAS20 Allogen nyretransplantation m. nyre fra levende donor 1,784
KKAS40 Excision af transplanteret nyre 738
KKAS41 Perkut. endoskopisk excision af transplanteret nyre *
KKAS50 Pyelocystotomi p& transplanteret nyre 9
KKAS60 Operation for lymfocele v. transplanteret nyre 63
KKAS61 Perkut. endoskop. op. for lymfocele v. transplanteret nyre 19
KKAS70 Uretertransposition til transplanteret

urinleder/nyrebzkken 58
KKAS96 Anden operation i forbindelse m. nyretransplantation 138
KKAS97 An. perkut. endoskop. op. i forb. m. nyretransplant. *
KPBL10 Anlzggelse af av-fistel fra a. axillaris 50
KPBL10A Anlzggelse af av-fistel fra a. axillaris m. protese 8
KPBL20 Anlzggelse af av-fistel fra a. brachialis 6,979
KPBL20A Anlzggelse af av-fistel fra a. brachialis m. protese 316
KPBL30 Anl=zggelse af av-fistel fra a. radialis el. a. ulnaris 14,646
KPBL30A Anlzggelse af av-fistel fra a. radialis/ulnaris m.

protese 350
KPBL99 Anlzggelse af av-fistel fra an. a. i overekstrem. 172
ModC: Moderate CKD

DN183 Kronisk nyreinsufficiens, stadie 3 9,609
DN189 Kronisk nyreinsufficiens UNS 263,728
SevC: Severe CKD

DN184 Kronisk nyreinsufficiens, stadie 4 7,962

Neur: Neuropathy
Neur: Neuropathy

DE104 Type 1-diabetes med neurologisk komplikation 26,100
DE114 Type 2-diabetes med neurologisk komplikation 46,063
DE124 Diabetes f.a. underernzring med neurologisk komplikation 180
DE134 Anden diabetes med neurologisk komplikation 625
DG590 Diabetisk mononeuropati 389
DG632 Diabetisk polyneuropati 6,877
DG990 Autonom neuropati ved endokrin eller metabolisk sygdom KA 245

Reti: Retinopathy
Reti: Retinopathy

DH350I Retinopati UNS 1,021
DH352 Anden proliferativ retinopati 6,625
DH36 Forandringer i gjets nethinde ved sygdomme klas. andetsteds 4
DH360 Diabetisk retinopati UNS 115,659
DH360A Retinopathia simplex IDDM 2,900
DH360B Retinopathia proliferativa IDDM 5,733
DH360C Retinopathia simplex NIDDM 2,932
DH360D Retinopathia proliferativa NIDDM 2,290
DH360E Maculopathia diabetica IDDM 2,039
DH360F Maculopathia diabetica NIDDM 3,591
DH360H Simpel diabetisk retinopati 5,060
DH360J Proliferativ diabetisk retinopati 8,411
DH360K Diabetisk makulopati 9,390
DH368 Anden retinal forandring ved sygdom klassificeret

andetsteds 931
DH368A Dystrophia retinae, ved forstyrrelse i lipidmetabolismen 6
DH368B Retinopathia atherosclerotica 56
DH368C Retinopathia proliferativa, segl-celle 4
DH368D Retinopati ved anden sygdom klassificeret andetsteds 110
DH368D1 Retinal dystrofi ved anden sygdom klassificeret

andetsteds 28
DH368D2 Proliferativ retinopati ved anden sygdom klas. andetsteds 54
DH420 Glaukom v. endokrin, ernzringsbet. el. metabolisk sygdom KA 391
KCKCOO Fotoruptur i corpus vitreum 247
KCKC10 Lokal fotokoagulation af nethinde 135,270
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KCKC10A Photocoagulatio retinae (lokal), argonlaser

KCKC10B Photocoagulatio retinae (lokal), diodelaser

KCKC15 Panretinal fotokoagulation af nethinde

KCKC15A Photocoagulatio retinae (panretinal), argonlaser
KCKC15B Photocoagulatio retinae (panretinal), diodelaser
KCKC20 Kryopeksi pd tilliggende nethinde

KCKC30 Kryopeksi pa& aflgst nethinde

KCKC40 Elektrokoagulation af nethinde

KCKC50 Transskleral laserterapi af nethinde

KCKC60 Skleraimpression med implantat

KCKC65 Fjernelse af impressionsimplantat fra sklera

KCKC70 Sklerainvagination med cerklage

KCKC75 Fjernelse af invaginationscerklage fra sklera

KCKC99 Anden ekstraokulzr operation pd corpus vitreum og nethinde
KCKDOO Dekompressionpunktur af corpus vitreum

KCKDO5 Punktur af corpus vitreum m. injektion af lzgemiddel
KCKDO5A Punktur af corpus vitreum m. injektion af ranibizumab
KCKDO5B Punktur af corpus vitreum m. inj. af angiostatisk
lzgemiddel

KCKDO5C Pkt. af corpus vitreum m inj af implantat indh.
dexamethason

KCKD10 Injektion af luft i corpus vitreum

KCKD15 Injektion af vaskesubstitut i corpus vitreum

KCKD20 Fjernelse af corpus vitreum-substitut

KCKD25 Ekstern drznage af subretinal vaske

KCKD30 Intern drznage af subretinal vaske

KCKD40 Intrabulbzr fotokoagulation af nethinde

KCKD45 Intrabulbzr kryobehandling af nethinde

KCKD50 Intrabulbzr diatermi af nethinde

KCKD60 Forreste vitrektomi

KCKD65 Vitrektomi genn. pars plana el. pars plicata

KCKD70 Excision af prazretinal el. epiretinal membran

KCKD75 Retinotomi

KCKD80 Retinektomi

KCKD85 Fjernelse af subretinal membran el. streng

KCKD90 Fjernelse af subretinal blgdning

KCKD99 Anden intrabulbazr operation pd corpus vitreum el. nethinde
KCKD99A Intrabulbzr fakoemulsifikation

1,657
159
173,399
1,914
22
3,276
13,045
290

488
12,767
1,834
22,962
1,257
247

243
181,544
2,144

764,946

6,011
36,729
21,882
21,616

8,864

6,268
41,141

102

8,289

11,153

105,473
26,383
2,781
2,986
707

158
2,163
161
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