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I have > 30 years of personal experience of living 
with diabetes



Summary: 
Novel therapies and AI technologies in the management of Type 

1 Diabetes

HCL in Dialysis –background & theory

HCL in Dialysis – cases 

HCL in Dialysis – key takeaways 
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Medtronic 780G Tandem Control IQ Cam APS Omnipod 5

Pump

CGM

Target 5.5 (default), 
6.1 or 6.7 mmol/L

Range 6.1-8.9 mmol/L 
daytime; 6.1-6.7 mmol/L 
overnight; 7.8-8.9 mmol/L 
activity

Personalised target: 
4.4-11.0 mmol/L – 
default 5.8 mmol/L

Personalised target:
6.1mmol/l- 8.3 
mmol/L

Variables Active insulin time
I:C ratio

I:C ratio
Insulin sensitivity factor
Basal rates

I:C ratio I:C ratio
Insulin sensitivity 
Factor
Active insulin time

Insulin 
delivery

Basal insulin 
adjusted every 5 
minutes

Basal insulin adjusted 
only if SG predicted to 
exit range

Basal insulin set to zero: 
extended bolus given 
every 10-12 minutes

Basal insulin 
adjusted every 5 
minutes

Connectivity Minimed Mobile and 
Carelink Connect 
App
Carelink

Glooko CAMAPS FX App – 
Android only
Glooko

Glooko

CE license 
(age)

>7 years >6 years >1 years (Dexcom G6)
≥ 4 years (Libre 3)
Pregnancy

>2 years   

Commercial 
Closed 
Loops
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Griffin TP, Gallen G, Hartnell S, Crabtree T, Holloway M, Gibb FW, Lumb A, Wilmot EG, Choudhary P, Hussain S. UK's Association of British Clinical Diabetologist's Diabetes Technology 
Network (ABCD-DTN): Best practice guide for hybrid closed-loop therapy. Diabet Med. 2023 Jul;40(7):e15078. doi: 10.1111/dme.15078. Epub 2023 Apr 10.

Nb also
Open-source (DIY) HCL systems



Griffin, TP, et al. Diabet Med. 2023; 40:e15078. doi:10.1111/dme.15078
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What is complex for me may not be complex 
for you!
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What’s complex for me

Haemodialysis

Gastroparesis

Severe mental health and behavioural challenges

Extreme insulin resistance

High-dose steroid use

Visual and manual dexterity issues

Altered physiology – gastrointestinal,  insulin absorption, liver metabolism
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Evidence in these scenarios
• Limited 
• Trials and pivotal studies

• Majority industry supported
• Those with extensive complications and higher levels of glycaemia often excluded 
• Bias towards more engaged and motivated

Real-world evidence
• Access and uptake of technology influenced by social determinants 

of health 
• Insurance driven à higher income
• Public systems à ”inverse care law” 

• HCL : built on principle of “ONE SIZE FITS ALL (or most)”
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Peacock et al. A systematic review of Commercial Hybrid Closed-Loop Automated Insulin Delivery Systems. Diabetes Ther (2021) 
14:839-866
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Using automated insulin delivery to address the clinical challenges of 
glycemic management in people with type 1 diabetes and kidney 

failure on maintenance hemodialysis

J of Diabetes Invest, Volume: 16, Issue: 11, Pages: 2027-2032, First published: 19 August 2025, DOI: (10.1111/jdi.70141) 



Contributors to challenges faced by ESKD on 
AID 
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Adapted from Galindo R, Diabetologia 2024; Pavlou et al. Dialysis meets devices: The use of automated insulin deliery in end stage kidney disease. AJP 2025 - Under review
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Mitigating features of AID against pathophysiological challenges of ESKD

UNPUBLISHED DATA – DO NOT COPY OR DISTRIBUTE Pavlou et al. Dialysis meets devices: The use of automated insulin deliery in end stage kidney disease. AJP 2025 - Under review

Panagiotis Pavlou  



Haemodialysis– Pre-HCL
• 35 y/o Sub-continental Asian 

female
• Type 1 diabetes - SPK in 2016
• Pancreas graft failed in 2017, 

kidney failed in 2022
• Pre-pump MDI and Dexcom G6
• TDD 16.5 units
• Pre pump data: 

• Time in range 31% 
• Time High 33% and V High 35%
• Time below range 0%

Becky Hyslop
Thomas Johnson

Dr Janaka Karalliedde
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Post-HCL: CamAPS FX
• Glucose target gradually reduced to 6.5 mmol/L (117 mg/dl)
• Time in range 59%, Low 2%, High 22%, V High 17%
• GMI 7.1%
• Reduced glucose variability 

• still 39.5%

• More hypoglycaemia
• TDD 12.9 units 

UNPUBLISHED DATA – DO NOT COPY OR DISTRIBUTE



Post-HCL: CamAPS FX
• Algorithm tended to over-correct 

highs (delayed lows)
• Cautious use of Boost function – 

risk of delayed hypos
• Fear of hypos/ bolus- omitted/ 

delayed bolus 
• Connectivity issues 

UNPUBLISHED DATA – DO NOT COPY OR DISTRIBUTE

• Consider using activity mode (ease off) prior 
to/during dialysis sessions

• Reduce bolus prior to dialysis
• Increased target?
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Challenges of HCL in Dialysis

• Advanced complications
• High likelihood of other advanced complications – gastroparesis, 

advanced eye disease
• Potentially mental health issues 
• Increased duration of insulin action
• Hypos are more challenging to treat
• HCL algorithms are not developed with PwD on dialysis
• Sensor accuracy? 
• Very little guidance out there for using them in patients receiving 

haemodialysis
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Haemodialysis with visual impairment
77 y/o White Caucasian Male 
Type 1 diabetes from age 17
PMH of End-Stage Renal Failure
 SPK in 2015 – both grafts failed in 2021

• Haemodialysis: M / W / F

MDI and CGM, Dexcom G6
Impaired hypo-awareness and severe hypoglycaemia history
Impaired vision and dexterity issues
Previously trialled Tandem T:slim X2 Insulin pump X

UNPUBLISHED DATA – DO NOT COPY OR DISTRIBUTE



Post-HCL - Medtronic 780G

Improved time in range (73%)                   
Reduced hypoglycaemia (0%)
Reduced glucose variability



ATTD 2025 @sugarydoc

• Sensor issues 
• Post haemo-

dialysis lows
• Challenges with 

adaptive basal 
when insulin 
sensitivity alters 
• Active insulin 

time (vs 
duration of 
insulin action*)

*Walsh, Heinemann. JDST 2014 DOI: 10.1177/193229681351431



HDx - Pre HCL data 
49 years old 

Background
Type 1 diabetes, diagnosed in 2007.
On haemodialysis for end-stage renal disease.
Co-morbidities:
- Nonalcoholic fatty liver disease
- Chronic diarrhoea
- Hyponatraemia
- Lymphoedema
- Gastroparesis
- Mixed anxiety and depressive disorder
- Low back pain
Diabetic Complications:
- Proteinuric nephropathy
- Quiescent proliferative retinopathy
- Macular oedema
- Diabetic peripheral neuropathy
- Heel ulcer
- Diabetic foot ulcer
51 mmol/mol (March 2025)
Started on Medtronic insulin pump on 27/05/2025.
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Medication
Alfacalcidol
Amlodipine
Atorvastatin
Creon (Pancreatin)
Descovy (Emtricitabine/Tenofovir)
Duloxetine
Eplerenone
Furosemide
GlucoRx
Metoclopramide
Ramipril
Sumatriptan
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780G
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AIT 2 hours
Glu target 5.5 

ABCD DTN 2025 @sugarydoc



Pre-HCL
48 yo Male originally from South Africa 

Background
Type 1 diabetes since 2007
End-stage renal disease secondary to type 1 diabetes, now on 
haemodialysis.
HIV.
Gastroparesis.
Haemodialysis is undertaken on Mondays, Wednesdays, and Fridays

Past Medical History
Admission for peritonitis, which prompted a switch from peritoneal dialysis 
to haemodialysis in January 2024. 
History of bilateral pneumonia, syphilis, and pleural effusion.

Diabetes History & Management
Pre-transplant insulin regimen included Levemir 22 units twice daily and 
NovoRapid, with Dexcom G7 monitoring.
Utilised Dexcom from 2024 to August 2024 prior to commencing hybrid 
closed-loop therapy.
Reviewed Omnipod 5 data from on and before 17/01/2025.

HbA1c (mmol/mol)
August 2024: 98
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Medications
Alfacalcidol
Amlodipine
Aprepitant
Atorvastatin
Dolutegravir/TDF 50 mg
Dorzolamide
Doxazosin
Folic acid
Furosemide
Irbesartan
Lamivudine
Ondansetron
Quinine
Salbutamol
Senna
Sertraline
Sevelamer
Sildenafil

Dialysis-Related Medications
Mircera injections
Dalteparin



Pre-HCL 
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Dexcom G6 + MDI



Started on OP5
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OP5 with HDx MWF 
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HbA1c (mmol/mol)
August 2024: 98
October 2024: 51
January 2025: 57

NB- urgent eye screening!
Post-simultaneous pancreas-kidney (SPK) transplant 8 months ago
Off all insulin therapy following successful SPK transplant.

HbA1c (mmol/mol)
July 2025: 32
September 2025: 33

Current status 



Haemodialysis and HCL 

Case series of 4 adults with T1D on 
haemodialysis
• 3 on Medtronic 780G
• 1 on CamAPSFx 
• Improvement in glycaemic 

metrics and positive feedback
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31%

59%

33%

22%
35%

17%

Before AID After AID

Case 1

> 13.9 mmol/l

10.1-13.9
mmol/l

3.9-10.0 mmol/l

3-3.8 mmol/l

< 3 mmol/l

64%
76%

23%
19%

12% 5%

Before AID After AID

Case 2

21%

50%

30%

32%
49%

18%

Before AID After AID

Case 3

> 13.9 mmol/l

10.1-13.9 mmol/l

3.9-10.0 mmol/l

3-3.8 mmol/l

< 3 mmol/l
58%

74%

29%

22%
11%

4%

Before AID After AID

Case 4

Chaudhry, K., Hyslop, R., Johnston, T., Pender, S., Hussain, S., & 
Karalliedde, J. (2024). Diabetes Research and Clinical Practice, 111800
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people with type 1 diabetes and kidney failure on maintenance hemodialysis. Journal of Diabetes Investigation, 2025 



Peritoneal dialysis? 
• 44yo with 23 y T1D
• Past Medical History

- Type 1 diabetes mellitus with multiple 
complications:
- Diabetic macular oedema
- End-stage renal failure (on peritoneal dialysis)
- Autonomic neuropathy
- Gastroparesis
- Quiescent proliferative retinopathy (previous 
pan-retinal photocoagulation and vitrectomy)
- Peripheral nerve disease
- Essential hypertension
- Gastro-oesophageal reflux
- Hypercholesterolaemia
- Obesity
- Recurrent painful ophthalmoplegic neuropathy
- Posterior vitreous detachment
- History of transient cerebral ischaemia (2019)
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Current Medications
- Doxazosin 2 mg
- Loperamide 2 mg
- Metoclopramide
- Bisoprolol
- Losartan
- Atorvastatin
- Indapamide
- NovoRapid insulin
- Sildenafil
- Alprostadil
- Hydrocortisone
- Clopidogrel
- Renavit one tablet daily
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Recent History & Investigations
- Ophthalmology:
- Mild recurrence of macular oedema in 2023 
and 25

- Renal:
- PDx April 2025
- SPK list
- switch to daytime dialysis (four times a day)
- Diabetes/General:
- HbA1c trend:
- 25/03/2025: 55 mmol/mol
- 17/12/2024: 57 mmol/mol
- 18/06/2024: 60 mmol/mol
- 16/02/2024: 60 mmol/mol
-On MDI and Dexcom 
- Started tandem insulin pump 26/04/2025.



HCL
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Difficult!
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Still difficult!
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Progress? 
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HbA1c 14/10/2025: 53 mmol/mol



Learning points: HCL in HDx

HCL is beneficial at increasing TIR in this high risk group of people
However it is not without challenges

Nil adverse events in a high risk population e.g. DKA or severe 
hypoglycaemia 
Freedom from multiple insulin injections



Tips to consider 
780G
• AIT 4 hours and Glucose target 6.7 
• Activity mode may not be needed 

beyond first few weeks
• Remote connectivity key 

CamAPS FX
• Glucose target 7-7.5
• Avoid boost after HDx
• Ease off if concerns first few HDx 

sessions but avoid (as will not 
adapt in future) 
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OP5
Glucose target 7.8-8.3

Control IQ
More experience needed but 
potential to influence ISF / basal 
Profile changes between 
HDx/Non HDX can be challenging 
for user group, activity mode 
consideration if initial concerns
Remote Tandem Diabetes Source 
needed

Conservative treatment targets / AIT settings 
Avoid bolus dosing during dialysis sessions 



Further tips
• MDT teamwork key - with regular input upon initiation 
• Capacity and training issues
• May need 1:1 start 
• Daily contact 
• Review supervised set change
• Bring back in clinic at 4 wks for review

• Eye assessment
• Close liaison with Renal satellite unit
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Practical considerations for AID in haemodialysis

ABCD DTN 2025 @sugarydoc
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Pavlou et al. Dialysis meets devices: The use of automated insulin deliery in end stage kidney disease. AJP 2025 - Under review



What more is needed? 
Research studies 
• Studies in populations with complications - 

to aid optimal device design, algorithm 
development, features and simplicity 
• Trials to help demonstrate safety and efficacy 

for licensing and remuneration 
• Guidance and consensus from HCPs
• Pseudocode from industry to guide use in 

complex scenarios
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Learn by experience 
Discuss cases as teams

Manage as multidisciplinary teams
Share learnings in regional networks
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Summary

HCL can offer benefits but need 
understanding, teamwork, adaptations 
and tailored advice in complex settings 
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