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Utveckling av insulinpennor och uppkoppling

Connected pens / Smartpen systems / Smartcaps

NovoPen 6 / NovoPen Echo Plus                           InPen System                     Mallaya insulin hätta

Novo Nordisk insulin                            Novo Nordisk, Lilly insulin                     Novo Nordisk, Lilly, Sanofi insulin
1 E / 0,5 E bolus o/e basinsulin               0,5 E bolus insulin                     Motsvarande som vald penna
Kompatibel med flera appar               Specifik app (kalkylator etc)  Specifik app 
Glooko + samtliga CGM utom Medtronics              Glooko via Apple Health App                 Roche plattform i Frankrike
3 års garanti/5 års funktion              1 års garanti/funktion    2 års garanti
                       



Mallaya

De flesta individer som använder insulinpennor använder idag 
förfyllda flergångspennor

Några studieresultat finns inte avseende Mallaya men Biocorp har 
knutit ett flertal olika partners inkluderat Novo Nordisk och Sanofi

Nedladdning sker via Glooko







NovoPen 6 och 
NovoPen EchoPlus



NovoPen 6 och 
NovoPen EchoPlus



INPEN



InPen system

Ett data-drivet diabetes management system, Smart Insulin Pen 
SIP* teknologi, glukossensor och en app. 

Ilkowitz J, Wissing V, Gallagher MP. Pediatric Smart Insulin Pen Use: The Next Best Thing. JDST. 2021:19322968211041362.

InPen   Bigfoot Unity (FDA men ej CE-godkänd)

*SIP Session Initiation Protocol



InPen system 

Endast för bolusinsulin, flera tillverkare (Novo, Lilly, Sanofi)

Flertal påminnelser: missad dos, glukoskontroll, byte av ampull, insulin 
temperatur, lågt batteri

Bolus kalkulator / aktivt insulin

Koppling till CGM system (Dexcom och Medtronic) och Glooko möjligt via 
Apple Health App

Basala rapporter i applikation (Companion)

Gildon BW. InPen Smart Insulin Pen System: Product Review and User Experience. Diabetes Spectr. 2018 
Nov;31(4):354-358



Vanligt med missad bolus dos (CSII)

Missad bolus dos <1 per vecka;             
-  medel HbA1c 8.0%
 
Missad bolus dos ≥1 per vecka;      
-  medel HbA1c 8.8% 

38% missade >15% av bolus 
doserna dagen före

Variationen i HbA1c kan förklaras 
av frekvensen bolusdoser 



NP6 Signifikant minskning av missade bolus doser

Adolfsson P et al. Diabetes Technol Ther 2020; doi:10.1089/dia.2019.0411

MBD decreases by 43.1% from 0.74 to 0.42 
per day (p=0.002, n=81)

This means more actual meals 
are dosed

Undetected meals increases - probably 
because well-dosed meals show less 
variation in the CGM signal

From baseline to after ≥5 HCP visits:



At follow-up, there were fewer late doses or missed bolus 
doses per day than at baseline.

NP6 Distribution av bolus doser och effekten av sent givna 
doser  vad gäller glukossvängningar

Jendle J, et al. Presented at the American Diabetes Association 80th Scientific Sessions Virtual Meeting, June 12–16, 2020.

Baseline Follow-up

Number per day, mean (95% CI) p value

Late bolus
doses 0.32 (0.26, 0.39) 0.18 (0.13, 0.27) 0.005

Missed bolus 
doses 0.49 (0.41, 0.57) 0.26 (0.19, 0.35) <0.0001

Late bolus doses Missed bolus doses

-42% -48%

Glycaemic 
measure

Change per 10-minute later 
bolus injection, mean (95% 

CI)
p value

TIR, % −0.19 (−0.43, 0.05) 0.13

TBR L1, % 0.03 (−0.03, 0.08) 0.36

TBR L2, % 0.05 (−0.01, 0.10) 0.11

TAR, % 0.09 (−0.16, 0.34) 0.49

Mean glucose 
concentration, mmol/L 
/ mg/dL

0.03 (0.01, 0.06) / 
0.62 (0.11, 1.13) 0.02

%CV, % 0.47 (0.33, 0.61) <0.0001

Late bolus doses were associated with increased glycaemic 
variability throughout the day. 





Effekter av missade basaldoser



Basinsulin följsamhet

Tendens till missade basaldoser: Estimerad sannolikhet att 
missa minst en basaldos 
under närmaste 14 dagarna 
var 22% (95% CI: 10%;40%)



Basinsulin följsamhet

Större glukosvariabilitet 
hos de som missade 
basaldos



Sammanfattning studier basinsulin variabilitet

• 22% risk att individer med MDI behandling missar minst 1 
basaldos under en 14 dagars period

• Missade bolusdoser noterades i snitt 0,49 respektive 0,74 tillfällen 
per dag – men reducerades till 0,26 respektive 0,42 tillfällen per 
dag efter användning CGM + Smartpen 

• Sent given bolusdos noterades i snitt 0,32 tillfällen per dag – men 
reducerades till 0,18 tillfällen per dag efter användning CGM + 
Smartpen







Advanced Technologies & Treatments for Diabetes, 27–30 April 2022, Barcelona, Spain and online

Influence of bolus injection dosing 
frequency and smart pen engagement 
on glycaemic control in patients with 
type 1 diabetes
Jarl Hellman,1 Niels Væver Hartvig,2 Anne Kaas,2 Jonas Bech Møller,2
Mads Reinholdt Sørensen2 and Johan Jendle3

1Uppsala University, Uppsala, Sweden
2Novo Nordisk A/S, Søborg, Denmark
3Örebro University, Örebro, Sweden

https://sciencehub.novonordis
k.com/attd2022/Jendle.html?c
id=qr-0443819431

https://protect-eu.mimecast.com/s/ax9-CA6QxSYMJrs8qGCV
https://protect-eu.mimecast.com/s/ax9-CA6QxSYMJrs8qGCV
https://protect-eu.mimecast.com/s/ax9-CA6QxSYMJrs8qGCV


Antalet bolus doser är associerat med TIR* och TBR**

Based on estimated least-squares mean with 95% CIs. Effects were averaged with equal weights over factors other than number of bolus doses. The grey shading represents 95% CI values. Dashed lines indicate thresholds for glycaemic targets recommended by the American Diabetes Association for many non-pregnant adults.1 N = 224 patients; 11 467 calendar days. 
*p < 0.0001; **p = 0.0021.
CI, confidence intervals; TBR, time below range (< 3.9 mmol/L [< 70 mg/dL]); TIR, time in range (3.9–10.0 mmol/L [70–180 mg/dL]).
1. American Diabetes Association Professional Practice Committee. Diabetes Care 2022;45(Suppl 1):S83–96.



Sannolikheten att nå högre TIR än 70% vid T!D

Based on estimated least-squares mean with 95% CIs. The grey shading represents 95% CI values. Effects were averaged with equal weights over factors other than number of bolus doses. A standard deviation of 17.7% of 
TIR was assumed. N = 224 patients; 11 467 calendar days. The mean number of daily faster aspart doses among the 224 patients was five.
CI, confidence interval; faster aspart, fast-acting insulin aspart; T1D, type 1 diabetes; TIR, time in range (3.9–10.0 mmol/L [70–180 mg/dL]).

Patients with an average of three daily 
bolus doses have an 8.1% 

(95% CI: 4.9–12.6%) chance of reaching 
the target of 

more than 70% TIR



Ju fler nedladdningar som görs är associerat med bättre TIR*, men inte
med TBR**

Plots of estimated model effects. Estimated least-squares mean with 95% CIs. The grey shading represents 95% CI values. Effects were averaged with equal weights over factors other than number of uploads. N = 224 patients; 11 467 calendar days. 
*p < 0.0001; **p = 0.90. 
CI, confidence interval; TBR, time below range (< 3.9 mmol/L [< 70 mg/dL]); TIR, time in range (3.9–10.0 mmol/L [70–180 mg/dL]).

Days with daily uploads conducted during the previous 14 days had 5% more TIR 
than those with no uploads conducted during the previous 14 days





Association av bolus frekvens, användande av smarta insulinpennor
och glukoskontroll vid T1D

Diabetes Obesity Metabolism, First published: 05 November 2023, DOI: (10.1111/dom.15316) 



New teens, ATTD 2022 Barcelona, poster 156 
Jendle J, Agvall B, Galozy A, Adolfsson P. Better Glycemic Control and Higher Use of Advanced Diabetes 

Technology in Age Group 0-25 Years in Individuals with Type 1 Diabetes. 2022. JSDT. 
Doi10.1177/19322968221096423



New teens - bättre för vart år

Jendle J, et al. Patterns and Predictors Associated with Long-Term Glycemic Control in Pediatric and Young Adult Patients with Type 1 Diabetes. JSDT. 2023;17(5):1243-1251. 

Skillnader barn/unga vuxna
• Fler på rt-CGM
• Fler på CSII och HCL/AID
• Fler och tätare besök HCP



New teens, dietistbesök och psykologbesök

Jendle J, et al. Patterns and Predictors Associated with Long-Term Glycemic Control in Pediatric and Young Adult Patients with Type 1 Diabetes. JSDT. 2023;17(5):1243-1251. 



C
V 

di
se

as
e

Ki
dn

ey
 

di
se

as
e

Ey
e 

di
se

as
e

D
ia

be
tic

 
fo

ot
Hälsoekonomi och smarta pennor
Förväntade resultat (livstid)– färre komplikationer och lägre kostnader med smarta pennor

Figures 1 and 2. Differences between arms (standard care and smart insulin pen) were not statistically analysed. Costs projected in Swedish krona were converted to EUR using an exchange rate of 0.091. CHF, 
congestive heart failure; CV, cardiovascular; DR, diabetic retinopathy; ESRD, end-stage renal disease; EUR, Euro; MI, myocardial infarction; PVD, peripheral vascular disease

Cumulative incidence of
diabetes-related complications
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Diabetes treatment (insulin and
consumables)

Diabetes management

CV complications

Kidney complications

Foot ulcers

Eye complications

Non-severe hypogl ycaemia

73,371

62,556

Mean discounted direct healthcare costs per 
patient

0 20 40 60 80 100

Amputation

Foot ulcer

Neuropathy

  Cataract

  Proliferative DR

  Severe vision loss

  Macular oedema

  Background DR

  Death following ESRD

  ESRD

  Gross proteinuria

  Microalbuminuria

Stroke

CHF

Angina

MI

PVD

Cumulative incidence of complications (%)

Standard care

Smart insulin pen



Oavsett scenario, smarta insulinpennor är dominanta

Table 2. Difference and interpretation reported for smart insulin pens – standard care 
†Insulin lispro biosimilar Sanofi®. EUR, Euro; QALY, quality-adjusted life-year
1. Nationella Diabetesregistret (NDR). https://www.ndr.nu/#/knappen 

Analysis
Discounted direct costs (EUR) Discounted quality-adjusted life expectancy 

(QALYs)
Interpretation

Standard 
care

Smart insulin 
pen Difference Standard 

care
Smart insulin 

pen Difference

Base case 73,371 62,556 –10,816 13.20 14.34 1.13 Smart insulin pen 
dominant 

Combined costs (includes direct costs 
in addition to direct costs) 197,228 151,396 –45,833 13.20 14.34 1.13 Smart insulin pen 

dominant 

3-year time horizon 4007 3687 –319 2.17 2.21 0.04 Smart insulin pen 
dominant 

Baseline HbA1c of 54.1 mmol/mol
(7.1%)1 43,991 38,978 –5012 15.74 16.49 0.75 Smart insulin pen 

dominant 

HbA1c difference between arms of 4.4 
mmol/mol (0.4%) 73,371 66,463 –6908 13.20 14.03 0.83 Smart insulin pen 

dominant 

Biosimilar bolus insulin cost† 72,558 61,467 –11,091 13.20 14.34 1.13 Smart insulin pen 
dominant 



Smarta pennor här för att stanna!
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Frågor?


