
 1 

 

 

 

 

 

 

 

Supplementary Material 

 

 



 2 

Supplementary Material Table of Contents 

Author names and affiliations for the Association of British 

Clinical Diabetologists (ABCD) COVID-19 audit group ............................................................... 3 

Table S1: Comparison of Confirmed DKA and Unconfirmed 

DKA cohort demographics ............................................................................................................. 5 

Table S2: Admission biochemistry of Confirmed DKA cohort ..................................................... 6 

Table S3: Latest available HbA1c and interval between 

hospital admission and HbA1c assay for Confirmed DKA 

cohort .............................................................................................................................................. 7 

Table S4: Comparison of Confirmed DKA cohort clinical 

characteristics by mortality ............................................................................................................. 8 

Table S5: Comparison of Confirmed HHS and Unconfirmed 

HHS cohort demographics ............................................................................................................ 11 

Table S6: Admission biochemistry of Confirmed HHS cohort .................................................... 12 

Table S7: Comparison of Confirmed HHS cohort clinical 

characteristics by mortality ........................................................................................................... 13 

Table S8: Latest available HbA1c and interval between 

hospital admission and HbA1c assay for Confirmed HHS 

cohort ............................................................................................................................................ 16 

 

 



 3 

Author names and affiliations for the 

Association of British Clinical Diabetologists (ABCD) COVID-19 audit group 

England: 

Barts Health NHS Trust, Newham University 

Hospital:  Amy Edwards, Susan Gelding, Kirun 

Gunganah. 

Bolton NHS Foundation Trust, Royal Bolton Hospital:  

Pyei Aung, Moulinath Banerjee. 

Brighton and Sussex University Hospitals NHS Trust 

(University Hospitals Sussex NHS Foundation Trust), 

Royal Sussex County Hospital: Ali Chakera, 

Dominique Rouse. 

Countess of Chester Hospital NHS Foundation Trust, 

Countess of Chester Hospital: Syed Haris Ahmed, Ho 

Yee Cheung, Hywel Roberts, Susan Seal, Syed Saah 

Shah. 

Dartford and Gravesham NHS Trust, Darent Valley 

Hospital: Amir Hayat, Cynthia Mohandas. 

East and North Hertfordshire NHS Trust, Lister 

Hospital: Htet Htet Aung, Su Khant Chel, Nyan Lin, 

Kavitia Narula, Furruq Quadri, Su Lei Yin, Yin Yin. 

East Kent Hospitals University NHS Foundation 

Trust, William Harvey Hospital (Ashford):  Alamin 

Alkundi , Abdelmajid Musa. 

East Suffolk and North Essex NHS Foundation Trust, 

Colchester General Hospital: Emma Birbeck, Charles 

Bodmer. 

East Sussex Healthcare NHS Trust, Conquest Hospital 

& Eastbourne District General Hospital: Irene 

Bossman, Sathis Kumar, Umesh Dashora, Elizabeth 

Toubi, Mansoor Zafar. 

George Eliot Hospital NHS Trust, Diabetes Care 

Team, George Eliot Hospital: Vinod Patel, Amitha 

Gopinath. 

Hull University Teaching Hospitals NHS Foundation 

Trust, Hull Royal Infirmary: Belinda Allan, Remat 

Karim. 

King's College Hospital NHS Foundation Trust, 

King's College Hospital: Raphael Levy, Maia Aquino, 

Ayesha Rahman, Sophie Harris. 

Lancashire Teaching Hospitals NHS Foundation 

Trust, Royal Preston Hospital: Susan Baxter. 

London North West University Healthcare NHS Trust, 

Ealing Hospital: Malgorzata Adamus, Kevin Baynes. 

Maidstone and Tunbridge Wells NHS trust, Maidstone 

Hospital: Siva Sivappriyan. 

Mid Yorkshire Hospitals NHS Trust, Pinderfields 

Hospital: Ryan D’Costa, Dinesh Nagi. 

North Bristol NHS Trust, Southmead Hospital: 

Vernon Parfitt. 

North West Anglia NHS Foundation Trust, 

Hinchingbrooke Hospital: Mazharul Islam, Sadia 

Nasir. 

Oxford University Hospitals NHS Foundation Trust, 

Oxford Centre for Diabetes, Endocrinology and 

Metabolism, Churchill Hospital: Rustam Rea, Gail 

Roadknight, Kinga Várnai, Senthil Vasan. 

Pennine Acute Hospitals NHS Trust, Diabetes Centre, 

North Manchester General Hospital: Vilashini Arul 

Devah. 

Royal Berkshire NHS Foundation Trust (Berkshire 

Healthcare NHS Foundation Trust), Centre for 

Diabetes & Endocrinology: Foteini Kavvoura. 

Royal Devon and Exeter NHS Foundation Trust, 

Royal Devon and Exeter Hospital (Wonford): Lina 

Ficken, James Gilham, Vincent Simpson, Neil 

Walker. 

Royal Free London NHS Foundation Trust, Royal 

Free Hospital: Umaira Aziz, Efthimia Karra, Dipesh 

Patel, Miranda Rosenthal. 

Salford Royal NHS Foundation Trust, Salford Royal 

Hospital: Tracy Curran, Angela Paisley. 



 4 

Sandwell & West Birmingham NHS Trust, Diabetes at 

SWBH: Melissa Cull, Parijat De, Robert Ryder, 

Priscilla Sarkar. 

Sheffield Teaching Hospitals NHS Foundation Trust, 

Northern General Hospital: Rajiv Gandhi. 

Surrey & Sussex Healthcare NHS Trust, East Surrey 

Hospital: James Clark, Jamie-Leigh Williamson, 

Younes R Younes, Vesna Hogan, Lauren Jackson, 

Ben Field. 

Taunton and Somerset NHS Foundation Trust, 

Musgrove Park Hospital: Lucy Robin. 

The Newcastle Upon Tyne Hospitals NHS Foundation 

Trust, The Royal Victoria Infirmary: Lydia Grixti, 

Suann Tee. 

University Hospital of Derby and Burton NHS 

Foundation Trust, Royal Derby Hospital and Queen’s 

Hospital Burton: Abilash Sathya, Emma Wilmot. 

University Hospital Southampton NHS Foundation 

Trust, Diabetes at UHSNHSFT: Mayank Patel. 

University Hospitals Birmingham NHS Foundation 

Trust, Heartlands Hospital: Catherine Holmes. 

University Hospitals Birmingham NHS Foundation 

Trust, University Hospital of Birmingham: Wasim 

Hanif, Sandip Ghosh, Parth Narendran. 

University Hospitals of Leicester NHS Trust, Diabetes 

Research Centre, Leicester General Hospital: 

Ehtasham Ahmad, Ejaz Ahmed, Melanie Davies, 

Steven Hartshorn, Kamlesh Khunti, Lee Simons, 

David Webb. 

University of Leicester: Ben Maylor. 

University of Oxford: Jim Davies, Oliver Freeman, 

Steve Harris, Yue Ruan. 

West Suffolk Hospital NHS Foundation Trust, West 

Suffolk Hospital: Anupam Brahma. 

Yeovil District Hospital NHS Foundation Trust, Yeovil 

District Hospital: Seshadri Pramodh. 

 

Scotland: 

NHS Forth Valley, Forth Valley Royal Hospital: Katy 

Frew, Alison Mackenzie, Abigail Wild. 

NHS Greater Glasgow and Clyde, Queen Elizabeth 

University Hospital: Helen Casey, Deborah Morrison, 

Conor McKeag, Anne Sillars, Angus Stirling. 

 

Wales: 

Aneurin Bevan University Health Board, Nevill Hall 

Hospital: Fiona Smeeton. 

Aneurin Bevan University Health Board, Royal Gwent 

Hospital: Syed Muhammad, Kofi Obuobie, Win Yin. 

Cardiff & Vale University Health Board, University 

Hospital Llandough: Neera Agarwal, Mike Atkinson. 

Cardiff & Vale University Health Board, University 

Hospital of Wales: Sai Ambati, Rahim Khan, Preethi  

Nalla,  Arshiya Tabasum. 

Hywel Dda University Health Board, Glangwili 

General Hospital: Stamatios Zouras. 

Hywel Dda NHS Trust, Prince Philip Hospital: Akhila 

Mallipedhi. 

Swansea Bay University Health Board, Singleton 

Hospital: Richard Chudleigh, David Williams.

 

 



 5 

Variable  Confirmed DKA  Unconfirmed DKA  P-value 

Sex (n) †       

Male  55  55   

Female  30  33  0.875 

Ethnicity group (n) ‡       

White  36  39   

Asian  6  9   

Black  15  15   

Other  2  2  0.948 

IMD quintile (n) ‡       

1 (most deprived)  11  16   

2  12  15   

3  7  9   

4  5  9   

5 (least deprived)  6  5  0.917 

Type of diabetes (n) ‡       

Type 1 diabetes  26  27   

Type 2 diabetes  57  60   

Unknown type  2  1  0.950 

Age (years) §       

n  85  88   

median  61  67   

IQR  47.5 – 74.5  52.25 – 76.00  0.183 

BMI (kg.m-2) §       

n  37  52   

median  25.83  24.62   

IQR  23.77 – 29.72  20.75 – 28.82  0.105 

Table S1: Comparison of Confirmed DKA and Unconfirmed DKA cohort demographics. Tests 

indicated by † (Fisher’s Exact), ‡ (Fisher-Freeman-Halton Exact), and § (independent-samples 

Mann-Whitney U).
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  Total (N = 85)  Alive (n = 63)  Deceased (n = 22)   
  Mean SD n  Mean SD n  Mean SD n  P-value 

pH               
Type 1 diabetes 
Type 2 diabetes 

Unknown type 
Combined types 

 7.10 
7.13 
7.10 
7.12 

0.16 
0.15 
0.17 
0.16 

26 
57 

2 
85 

 7.10 
7.11 
7.10 
7.10 

0.16 
0.16 
0.17 
0.16 

25 
36 

2 
63 

 7.26 
7.17 

- 
7.17 

- 
0.14 

- 
0.14 

1 
21 

- 
22 

  
 
 

0.0554 
Bicarbonate (mmol/L)               

Type 1 diabetes 
Type 2 diabetes 

Unknown type 
Combined types 

 11.3 
10.7 
11.8 
10.9 

4.5 
4.5 
5.2 
4.5 

26 
55 

2 
83 

 11.1 
9.8 

11.8 
10.4 

4.6 
4.8 
5.2 
4.8 

25 
34 

2 
61 

 15.1 
12.3 

- 
12.4 

- 
3.3 

- 
3.3 

1 
21 

- 
22 

  
 
 

0.1473 
Glucose (mmol/L)               

Type 1 diabetes 
Type 2 diabetes 

Unknown type 
Combined types 

 28.8 
26.3 
45.9 
27.5 

12.9 
14.0 
11.2 
14.0 

26 
†56 

2 
†84 

 29.4 
27.3 
45.9 
28.8 

12.9 
15.0 
11.2 
14.5 

25 
†35 

2 
†62 

 14.2 
24.5 

- 
24.1 

- 
11.9 

- 
11.8 

1 
21 

- 
22 

  
 
 

0.2229 
β-hydroxybutyrate (mmol/L)               

Type 1 diabetes 
Type 2 diabetes 

Unknown type 
Combined types 

 5.1 
5.2 
4.5 
5.2 

1.3 
1.3 
0.5 
1.3 

†20 
†54 

2 
†76 

 5.2 
5.3 
4.5 
5.2 

1.3 
1.2 
0.5 
1.2 

†19 
†33 

2 
†54 

 4.1 
5.1 

- 
5.1 

- 
1.5 

- 
1.5 

1 
21 

- 
22 

  
 
 

0.6428 
Lactate (mmol/L)               

Type 1 diabetes 
Type 2 diabetes 

Unknown type 
Combined types 

 3.2 
3.1 
5.0 
3.2 

2.0 
2.1 
2.6 
2.1 

21 
46 

2 
69 

 3.2 
2.8 
5.0 
3.0 

2.0 
1.3 
2.6 
1.7 

21 
27 

2 
50 

 - 
3.5 

- 
3.5 

- 
2.8 

- 
2.8 

- 
19 

- 
19 

  
 
 

0.6918 
Creatinine (µmol/L)               

Type 1 diabetes 
Type 2 diabetes 

Unknown type 
Combined types 

 190 
151 
137 
161 

218 
98 
35 

142 

20 
51 

2 
73 

 190 
143 
137 
160 

218 
89 
35 

151 

20 
32 

2 
54 

 - 
163 

- 
163 

- 
110 

- 
110 

- 
19 

- 
19 

  
 
 

0.5143 

Table S2: Admission biochemistry of Confirmed DKA cohort. Assays were conducted on a variety of main hospital laboratory analysers, 

and/or emergency department point-of-care bench-top machines, and/or hand-held point-of-care meters. Assay methods were not 

recorded in the audit. † Missing values for blood glucose and β-hydroxybutyrate were indicated by contributors to have been above the 

upper limit of the respective assay reportable ranges (URR). Missing values for other analytes were not recorded. P-values denote a 

comparison between Alive and Deceased groups by Mann-Whitney U-test for each analyte, combining results from all cases, irrespective 

of type of diabetes, without imputation for values above assay URR. 
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Parameter  Entire cohort  Alive  Deceased  P-value 

HbA1c (%)         
n  74  54  20   

mean (SD)  10.9 (5.0)  11.3 (4.7)  9.6 (5.4)   
median (IQR)  10.9 (8.7 – 12.4)  11.2 (9.7 – 12.4)  9.0 (7.1 – 11.6)   

HbA1c (mmol/mol)         
n  74  54  20   

mean (SD)  95.2 (31.0)  100.2 (27.8)  81.8 (35.1)   
median (IQR)  95.0 (71.75 – 112.0)  98.5 (82.5 – 112.0)  75.0 (54.0 – 103.0)  0.301 

Interval between most recent HbA1c and admission (days) 
n  63  46  17   

mean (SD)  104.8 (192.4)  94.9 (35.1)  131.4 (176.2)   
median (IQR)  33.0 (2.0 – 133.5)  21.0 (1.0 – 97.25)  42.0 (18.5 – 197.0)  0.0574 

Table S3: Latest available HbA1c and interval between hospital admission and HbA1c assay for Confirmed DKA cohort. P-value for 

difference in HbA1c is derived from age-adjusted binomial logistic regression for mortality, treating age and HbA1c as continuous 

variables. P-value for difference in interval between HbA1c and admission is derived from independent-samples Mann-Whitney U test. 
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Parameter  Entire cohort  Alive  Deceased  P-value 
  n %  n %  n %   

Sex †            
Female  30 35.3  21 24.7  9 10.6  

 

Male  55 64.7  42 49.4  13 15.3  
 

Total  85 100.0  63 74.1  22 25.9  0.6068 
Chronic kidney disease stage ‡ 

0, 1 or 2  37 43.5  32 37.6  5 5.9  
 

3  18 21.2  10 11.8  8 9.4  
 

4  10 11.8  7 8.2  3 3.5  
 

5  1 1.2  1 1.2  - -  
 

RRT  2 2.4  2 2.4  - -  0.4655 
Active or previous diabetic foot ulcer † 

Yes  5 5.9  5 5.9  - -  
 

No  50 58.8  41 48.2  9 10.6  0.5778 
Diabetic nephropathy † 

Yes  8 9.4  7 8.2  1 1.2  
 

No  39 45.9  29 34.1  10 11.8  0.6593 
Diabetic peripheral neuropathy † 

Yes  5 5.9  4 4.7  1 1.2  
 

No  38 44.7  28 32.9  10 11.8  >0.9999 
Diabetic retinopathy † 

Yes  14 16.5  8 9.4  6 7.1  
 

No  31 36.5  24 28.2  7 8.2  0.2861 
Peripheral vascular disease † 

Yes  3 3.5  2 2.4  1 1.2  
 

No  44 51.8  32 37.6  12 14.1  >0.9999 
Ischaemic heart disease (including myocardial infarction) and/or heart failure † 

Yes  8 9.4  5 5.9  3 3.5   
No  36 42.4  29 34.1  7 8.2  0.3550 

Stroke or Transient ischaemic attack † 
Yes  6 7.1  3 3.5  3 3.5  

 

No  50 58.8  38 44.7  12 14.1  0.3263 
Hypertension †            

Yes  32 37.6  21 24.7  11 12.9  
 

No  27 31.8  21 24.7  6 7.1  0.3915 
Dementia †            

Yes  5 5.9  1 1.2  4 4.7  
 

No  50 58.8  37 43.5  13 15.3  0.0278 
Asthma †            

Yes  7 8.2  4 4.7  3 3.5  
 

No  44 51.8  33 38.8  11 12.9  0.3763 
Chronic obstructive pulmonary disease † 

Yes  2 2.4  1 1.2  1 1.2   
No  46 54.1  33 38.8  13 15.3  0.5027 

Malignant neoplasm †            
Yes  3 3.5  1 1.2  2 2.4  

 

No  48 56.5  36 42.4  12 14.1  0.1792 
Smoker †            

Current or ex  7 8.2  5 5.9  2 2.4  
 

No  25 29.4  20 23.5  5 5.9  0.6317 
Basal insulin †            

Yes  37 43.5  32 37.6  5 5.9  
 

No  30 35.3  17 20.0  13 15.3  0.0115 
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Parameter  Entire cohort  Alive  Deceased  P-value 
  n %  n %  n %   

Rapid insulin †            
Yes  35 41.2  31 36.5  4 4.7  

 

No  31 36.5  18 21.2  13 15.3  0.0099 
Continuous subcutaneous insulin infusion † 

Yes  1 1.2  1 1.2  - -  
 

No  42 49.4  33 38.8  9 10.6  >0.9999 
Biphasic insulin †            

Yes  14 16.5  13 15.3  1 1.2  
 

No  49 57.6  33 38.8  16 18.8  0.0876 
Any insulin (combined category) † 

Yes  54 63.5  48 56.5  6 7.1   
No  23 27.1  11 12.9  12 14.1  0.0002 

Sulfonylurea †            
Yes  14 16.5  7 8.2  7 8.2  

 

No  44 51.8  33 38.8  11 12.9  0.1023 
Metformin †            

Yes  38 44.7  26 30.6  12 14.1  
 

No  22 25.9  17 20.0  5 5.9  0.5599 
Dipeptidyl Peptidase-4 inhibitor † 

Yes  19 22.4  12 14.1  7 8.2  
 

No  40 47.1  30 35.3  10 11.8  0.3718 
Sodium glucose co-transporter-2 inhibitor † 

Yes  8 9.4  6 7.1  2 2.4  
 

No  50 58.8  36 42.4  14 16.5  >0.9999 
Pioglitazone †            

Yes  3 3.5  2 2.4  1 1.2  
 

No  49 57.6  36 42.4  13 15.3  >0.9999 
Glucagon-like peptide-1 receptor agonist † 

Yes  4 4.7  4 4.7  - -   
No  53 62.4  36 42.4  17 20.0  0.3062 

Meglitinide            
Yes  - -  - -  - -  

 

No  52 61.2  38 44.7  14 16.5  - 
Acarbose            

Yes  - -  - -  - -  
 

No  52 61.2  38 44.7  14 16.5  - 
Number of oral hypoglycaemic agents ‡ 

0  16 18.8  13 15.3  3 3.5  
 

1  20 23.5  15 17.6  5 5.9  
 

2  16 18.8  10 11.8  6 7.1  
 

3  10 11.8  6 7.1  4 4.7  0.1576 
Angiotension-2 converting enzyme inhibitor / angiotensin receptor blocker † 

Yes  20 23.5  14 16.5  6 7.1  
 

No  40 47.1  28 32.9  12 14.1  >0.9999 
Oral corticosteroid †            

Yes  1 1.2  - -  1 1.2  
 

No  51 60.0  38 44.7  13 15.3  0.2692 
Statin †            

Yes  26 30.6  18 21.2  8 9.4  
 

No  35 41.2  26 30.6  9 10.6  0.7751 
Antiplatelet †            

Yes  12 14.1  7 8.2  5 5.9  
 

No  42 49.4  33 38.8  9 10.6  0.2605 
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Parameter  Entire cohort  Alive  Deceased  P-value 
  n %  n %  n %   

Anticoagulant †            
Yes  17 20.0  15 17.6  2 2.4  

 

No  33 38.8  23 27.1  10 11.8  0.1811 
Non-steroidal anti-inflammatory drug † 

Yes  1 1.2  1 1.2  - -  
 

No  50 58.8  36 42.4  14 16.5  >0.9999 

Table S4: Comparison of Confirmed DKA cohort clinical characteristics by mortality.  RRT: renal 

replacement therapy.  No corrections have been applied for multiple tests of statistical significance, 

and missing data are ignored.  Tests indicated by † (Fisher’s Exact test) and ‡ (χ2 test for trend).
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Variable  Confirmed HHS  Unconfirmed HHS  P-value 

Sex (n) †       

Male  12  40   

Female  8  22  0.792 

Ethnicity group (n) ‡       

White  4  14   

Asian  1  5   

Black  8  18   

Other  1  6  0.821 

IMD quintile (n) ‡       

1 (most deprived)  3  8   

2  3  9   

3  2  3   

4  2  10   

5 (least deprived)  -  5  0.666 

Age (years) §       

n  20  62   

median  79  73.5   

IQR  64.5 – 83.75  60 – 81  0.210 

BMI (kg.m-2) §       

n  11  34   

median  28.2  26.0   

IQR  23.66 – 37.73  23.87 – 28.18  0.255 

Table S5: Comparison of Confirmed HHS and Unconfirmed HHS cohort demographics.  Tests 

indicated by † (Fisher’s Exact), ‡ (Fisher-Freeman-Halton Exact), and § (independent-samples 

Mann-Whitney U). 
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    Total (N = 20)    Alive (n = 7)    Deceased (n = 13)      
    Mean  SD  n    Mean  SD  n    Mean  SD  n    P-value  

                             
pH    7.33  0.07  18    7.31  0.09  5    7.34  0.05  13    0.4872  
                             
Bicarbonate (mmol/L)    23.3  5.4  19    22.7  2.5  7    23.7  6.5  12    0.7732  
                             
Glucose (mmol/L)    38.2  6.8  †19    36.3  4.4  7    39.3  7.7  †12    0.4673  
                             
β-hydroxybutyrate (mmol/L)    1.1  0.6  14    1.1  0.7  5    1.0  0.6  9    0.7737  
                             
Lactate (mmol/L)    3.0  1.9  18    2.9  2.5  6    3.0  1.5  12    0.4521  
                             
Creatinine (µmol/L)    275  231  19    256  272  7    286  202  12    0.6358  

Table S6: Admission biochemistry of Confirmed HHS cohort. Assays were conducted on a variety of main hospital laboratory analysers, 

and/or emergency department point-of-care bench-top machines, and/or hand-held point-of-care meters. Assay methods were not 

recorded in the audit. † The missing value for blood glucose was indicated by the contributor to have been above the upper limit of the 

assay reportable range (URR). Missing values for other analytes were not recorded. P-values denote a comparison between Alive and 

Deceased groups by Mann-Whitney U-test for each analyte, without imputation for the value above assay URR. 
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Parameter  Entire cohort  Alive  Deceased  P-value 

  n  %   n  %   n  %    
Sex †            

Female  8 40  4 20  4 20   
Male  12 60  3 15  9 45  0.3563 
Total  20 100  7 35  13 65   

Chronic Kidney Disease stage ‡ 
0, 1 or 2  5 25  1 5  4 20   

3  3 15  - -  3 15   
4  3 15  2 10  1 5   
5  2 10  1 5  1 5   

RRT  - -  - -  - -  0.1921 
Foot ulcer            

Yes  - -  - -  - -   
No  11 55  4 20  7 35  - 

Diabetic nephropathy † 
Yes  9 45  3 15  6 30   
No  7 35  3 15  4 20  0.9999 

Diabetic peripheral neuropathy † 
Yes  1 5  1 5  - -   
No  12 60  5 25  7 35  0.4615 

Diabetic retinopathy †            
Yes  5 25  1 5  4 20   
No  8 40  3 15  5 25  >0.9999 

Peripheral vascular disease 
Yes  - -  - -  - -   
No  13 65  5 25  8 40  - 

Ischaemic heart disease † 
Yes  4 20  2 10  2 10   
No  8 40  2 10  6 30  0.5475 

Stroke or transient ischaemic attack † 
Yes  4 20  2 10  2 10   
No  13 65  4 20  9 45  0.5840 

Hypertension †            
Yes  8 40  2 10  6 30   
No  4 20  2 10  2 10  0.5475 

Dementia †            
Yes  2 10  - -  2 10   
No  9 45  4 20  5 25  0.4909 

Asthma            
Yes  - -  - -  - -   
No  12 60  4 20  8 40  - 

Chronic obstructive pulmonary disease 
Yes  - -  - -  - -   
No  12 60  4 20  8 40  - 

Malignant neoplasm †            
Yes  1 5  - -  1 5   
No  10 50  4 20  6 30  >0.9999 

Smoker †            
Current or ex  3 15  1 5  2 10   

No  2 10  1 5  1 5  >0.9999 
Basal insulin †            

Yes  8 40  5 25  3 15   
No  10 50  2 10  8 40  0.1448 

  



 14 

Parameter  Entire cohort  Alive  Deceased  P-value 
  n %  n %  n %   

Rapid insulin †            
Yes  1 5  1 5  - -   
No  16 80  5 25  11 55  0.3529 

Pump            
Yes  - -  - -  - -   
No  12 60  4 20  8 40  - 

Premixed insulin †            
Yes  2 10  - -  2 10   
No  15 75  6 30  9 45  0.5147 

Any insulin †            
Yes  10 50  5 25  5 25   
No  8 40  2 10  6 30  0.3665 

Sulfonylurea †            
Yes  5 25  3 15  2 10   
No  12 60  3 15  9 45  0.2801 

Metformin †            
Yes  9 45  3 15  6 30   
No  8 40  3 15  5 25  >0.9999 

Dipeptidyl peptidase-4 inhibitor † 
Yes  6 30  4 20  2 10   
No  12 60  3 15  9 45  0.1414 

Sodium glucose co-transporter-2 inhibitor † 
Yes  1 5  1 5  - -   
No  13 65  5 25  8 40  0.4286 

Pioglitazone †            
Yes  2 10  - -  2 10   
No  10 50  4 20  6 30  0.5152 

Glucagon-like peptide-1 receptor agonist † 
Yes  2 10  2 10  - -   
No  15 75  4 20  11 55  0.1103 

Meglitinide            
Yes  - -  - -  - -   
No  12 60  4 20  8 40  - 

Acarbose †            
Yes  1 5  - -  1 5   
No  11 55  4 20  7 35  >0.9999 

Number of oral hypoglycaemic agents ‡ 
0  4 20  1 5  3 15   
1  7 35  2 10  5 25   
2  4 20  3 15  1 5   
3  3 15  1 5  2 10  0.4203 

Angiotensin-2 converting enzyme inhibitor / angiotensin receptor blocker † 
Yes  10 50  5 25  5 25   
No  7 35  2 10  5 25  0.6221 

Oral corticosteroid            
Yes  - -  - -  - -   
No  11 55  4 20  7 35  - 

Statin †            
Yes  11 55  7 35  4 20   
No  6 30  - -  6 30  0.0345 

Antiplatelet †            
Yes  4 20  3 15  1 5   
No  7 35  1 5  6 30  0.0879 
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Parameter  Entire cohort  Alive  Deceased  P-value 
  n %  n %  n %   

Anticoagulant †            
Yes  2 10  1 5  1 5   
No  10 50  3 15  7 35  >0.9999 

Non-steroidal anti-inflammatory drug 
Yes  - -  - -  - -   
No  11 55  4 20  7 35  - 

Table S7: Comparison of Confirmed HHS cohort clinical characteristics by mortality.  RRT: renal 

replacement therapy.  No corrections have been applied for multiple tests of statistical significance, 

and missing data are ignored.  Tests indicated by † (Fisher’s Exact test) and ‡ (χ2 test for trend). 
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Parameter  Entire cohort  Alive  Deceased  P-value 

HbA1c (%)         
n  19  7  12   

mean (SD)  10.3 (5.9)  12.3 (4.7)  9.0 (6.0)   
median (IQR)  9.1 (6.9 – 12.5)  12.3 (11.2 – 15.1)  7.2 (6.6 – 9.7)   

HbA1c (mmol/mol)         
n  19  7  12   

         
mean (SD)  88.6 (41.0)  111.3 (28.1)  75.4 (41.6)   

median (IQR)  76 (52 – 113)  111 (99 – 141)  55 (49 – 82)  0.134 
Interval between most recent HbA1c and admission (days) 

n  18  7  11   
mean (SD)  200.3 (204.3)  95.3 (51.6)  267.1 (216.2)   

median (IQR)  205.5 (22.0 – 288.0)  11.0 (7.0 – 276.0)  218.0 (133.0 – 335.0)  0.0853 

Table S8: Latest available HbA1c and interval between hospital admission and HbA1c assay for Confirmed HHS cohort. P-value for 

difference in HbA1c is derived from age-adjusted binomial logistic regression for mortality, treating age and HbA1c as continuous 

variables. P-value for difference in interval between HbA1c and admission is derived from independent-samples Mann-Whitney U test. 

 


