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COVID-19 outcomes in people with diabetes
in Wales: a secondary analysis of the ABCD

audit
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Abstract

Background: People with diabetes and coronavirus disease
2019 (COVID-19) have a significantly greater risk of death
and/or intensive care unit (ICU) admission. The Association
of British Clinical Diabetologists (ABCD) recently audited out-
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comes for people hospitalised in the UK with diabetes and
COVID-19.

Methods: The ABCD COVID-19 and diabetes audit was a ret-
rospective audit of patients admitted to UK hospitals with
diabetes and COVID-19 between March and December 2020.
Data related to patients admitted in Wales were compared
with patients admitted in England and Scotland.

Results: In Wales, 40/82 (48.7%) patients with diabetes had
COVID-19-related mortality compared with 1,149/2,916
(39.1%) in the UK group (p=0.08). The Welsh cohort were
more likely to be Caucasian, have a higher body mass index
and HbA1¢, be diagnosed with diabetic retinopathy and pre-
scribed a sodium-glucose co-transporter 2 inhibitor or insulin
than those in England and Scotland. Patients admitted to the
ICU in Wales were more likely to be male and have type 2
diabetes.

Conclusions: Patients admitted to hospital with diabetes and
COVID-19 in Wales had a poorer outcome compared with
England and Scotland. This disparity may reflect social in-
equality, differences in cardiovascular risk factors and/or dif-
ferences in diabetes medications between hospitalised
patients in Wales and the UK.
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Background

The extraordinary impact of the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) on health systems, global economics
and everyday life is unprecedented. At the time of writing, around
187 million cases of coronavirus disease 2019 (COVID-19) have
been confirmed worldwide, associated with over 4 million deaths."
Epidemiological studies have found that the risk of death or admis-
sion to an intensive care unit (ICU) with COVID-19 is much greater
in people with increasing age, significant medical comorbidity (di-
abetes, cardiovascular disease, renal disease), non-white ethnicity,
male gender or social deprivation.?

Indeed, a third of people who died in the UK during the first
wave of COVID-19 in England had underlying diabetes. People with
type 1 diabetes (T1D) and type 2 diabetes (T2D) had an odds ratio
for in-hospital death of 3.51 (95% CI 3.16 t0 3.90) and 2.03 (95%
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Cl 1.97 to 2.09), respectively, relative to people without diabetes.®
Mortality rates in people with diabetes and COVID-19 in the UK
were greater in older people and in those of male gender, non-white
ethnicity, socioeconomic deprivation, poorer glycaemic control, obe-
sity and previous renal or cerebrovascular disease and cardiac
failure.? Several biological interactions have been suggested to ex-
plain the excess risk of poor COVID-19 outcomes in people with
diabetes. These include increased angiotensin-converting enzyme-
2 receptor glycosylation, dipeptidyl peptidase-4 (DPP4) receptor
expression, the association between diabetes and obesity, cardio-
vascular and/or renal disease and possibly an interaction with some
pharmacotherapies used to treat diabetes.”

In view of the increased risk reported in people with diabetes
and COVID-19, the Association of British Clinical Diabetologists
(ABCD) recently undertook a UK-wide audit of outcomes in people
with diabetes and COVID-19. In this paper we aim to determine the
relative outcomes and characteristics of the patients in Wales and
compare these with the UK results.

Methods
The ABCD audit primarily aimed to determine the characteristics
and outcomes of people with T1D and T2D admitted to hospital
with COVID-19. Secondary aims were to determine whether any
patient factors such as ethnicity, obesity, medical comorbidity, gly-
caemic control or diabetes treatments were associated with the ob-
served health outcomes. Data were collected by clinical teams across
the UK and submitted centrally using a specific data collection tool
registered to each centre.®

Patient data were collected retrospectively for demographics,
patient outcomes, body mass index (BMI), glycaemic control, renal
function, diabetes complications, medical comorbidities and dia-
betes treatments across the UK by individual clinical sites. Complete
data were collected for 3,413 inpatients admitted to UK hospitals
between March and December 2020.8 Data for patients in Wales
were extracted from the complete dataset and compared with data
from patients in England and Scotland.

Ethical approval

The audit was registered with Oxford University Hospitals NHS Foun-
dation Trust (OUH) and a data protection impact assessment carried
out by the steering group was reviewed by the OUH Caldicott
Guardian for use in England and Wales, and by the Public Benefit
and Privacy Panel for use in Scotland (reference 2021-0111).8 Data
collected as part of this audit included routinely collected clinical
data only, communicated in pseudonymised form via the secure
NHS network. Therefore, this audit did not require research ethics
committee approval.®

Outcomes

The primary outcome of this analysis was to determine mortality
and ICU admission outcomes of patients admitted to hospitals in
Wales with COVID-19 and diabetes. Secondary outcomes were to
determine the characteristics of patients admitted to hospitals in
Wales, clinical features associated with greater risk of ICU admission
and to compare outcomes and clinical characteristics of patients ad-

VOLUME 21 ISSUE 2 » DECEMBER 2021

mitted with COVID-19 and diabetes in Wales with the rest of the
UK.

Statistical analysis

Continuous variables are presented as mean (SD) and statistical sig-
nificance was determined using a paired t-test. Categorical data are
presented as the absolute number (%) and statistical significance
determined using a x? test. Statistical significance was considered
at p<0.05.

Results

Clinical characteristics and outcomes of Welsh population
Clinical characteristics of the 104 patients with diabetes and COVID-
19 in Wales are presented in Table 1. Some data are missing and
the data available are presented. Patients had a mean age of 72
years and 55.7% were male with a mean BMI of 33.5 kg/m? and
mean HbA1c of 67 mmol/mol (8.3%). Table 2 summarises the pre-
existing diabetes-associated complications and diabetes pharma-
cotherapy prescribed for these patients. At presentation to hospital
services, 5.8% of patients admitted in Wales were in diabetic ke-
toacidosis (DKA).

During admission to hospital with COVID-19, 45/104 (43.2%)
patients in Wales died and/or were admitted to the adult intensive
care unit (AICU) and 40/82 (48.7%) of the patients died (missing
data for 22 patients). Greater mortality was observed with increasing
age in these patients: <55 years, 3/11 (27.3%); 55-74 years, 15/34
(44.1%) and >75 years, 22/37 (59.5%) patients died. In the Welsh
cohort, death and/or admission to AICU were significantly more
likely in males and in patients with T2D rather than T1D, as shown
in Table 3. There was no statistically significant association between
death and/or admission to AICU with ethnicity, age, BMI, admission
blood glucose, HbA1c, creatinine, medical comorbidity or diabetes
pharmacotherapy in the Welsh cohort.

Comparing Welsh and UK outcomes and population
characteristics

As shown in Table 1, people in Wales admitted with diabetes and
COVID-19 had a non-significant trend for increased mortality com-
pared with those admitted in the rest of the UK (40/82 (48.7%) vs
1,149/2,916 (39.1%), p=0.08) and a similar rate of death and/or
admission to AICU. Patients admitted in Wales were significantly
more likely to be Caucasian, have a greater BMI or HbA1c and had
a comparable rate of medical comorbidities compared with patients
admitted across the rest of the UK.

Patients with COVID-19 and diabetes admitted to hospital in
Wales were significantly more likely to have diabetic retinopathy and
be prescribed a sodium-glucose co-transporter 2 (SGLT-2) inhibitor
or insulin than patients admitted across the rest of the UK. There
were no significant differences in the rates of other diabetes com-
plications including DKA or medication prescriptions between the
groups (Table 2).

Discussion

In this secondary analysis of the ABCD audit we aimed to determine
the outcomes of the 104 patients admitted with diabetes and

223



LEARNING FROM PRACTICE

Table 1 Comparison of the major outcomes of death or AICU admission, patient demographics and comorbidity between patients

with diabetes and COVID-19 in Wales and the UK

Clinical features

Death

Death and/or AICU
Male/total patients (%)
Mean (SD) age (years)
Ethnicity

BMI (kg/m?)

Admission blood glucose (mmol/L)
HbA1c (mmol/mol)

Creatinine (umol/L)

Hypertension

Dementia

Asthma

COPD

Malignant neoplasm

Smoker

Wales (n=104)

40/82 (48.7%)
45/104 (43.2%)
58/104 (55.7 %)
72 (13)

White (71/80, 88.8%)
Asian (1/80, 1.2%)
Black (2/80, 2.5%)
Other (6/80, 7.5%)

33.5(7.7)
11.8(7.4)

67 (24)

144 (110)
70/96 (72.9%)
15/92 (16.3%)
18/97 (18.6%)
18/97 (18.6%)
14/94 (14.9%)
6/78 (7.7 %)

UK (n=3309)

1109/2834 (39.1%)
1319/2976 (44.3%)
1950/3129 (62.3%)
72 (14)

White (1839/2836, 64.8%)
Asian (472/2836, 16.6%)
Black (218/2836, 7.7%)
Other (317/2836, 11.1%)

29.3(7.1)

11.1 (6.8)

57 (26)

153 (162)
2045/2943 (69.5%)
400/2693 (14.9%)
395/2757 (14.3%)
365/2568 (14.2%)
436/2819 (15.5%)
123/1575 (7.8%)

Hazard ratio

1.24
0.98
0.89

1.05
1.10
1.30
1.31
0.88
0.98

P value

0.08
0.83
0.18
1.00

<0.01
<0.01
0.08
0.30

<0.01
0.34
<0.01
0.42
0.47
0.70
0.25
0.23
0.88
0.97

The significance of differences in categorical data was determined by x? test and significance of differences in continuous data by paired t-test.
AICU, adult intensive care unit; BMI, body mass index; COPD, chronic obstructive pulmonary disease; HbA1¢, glycated haemoglobin; SD, standard deviation.

Table 2 Comparison of the rates of diabetes complications and diabetes pharmacotherapy prescription between patients with

COVID-19 and diabetes in Wales and the UK

Clinical features

DKA on admission
Diabetic foot ulcer
Nephropathy
Peripheral neuropathy
Diabetic retinopathy
Microvascular disease
Macrovascular disease
Metformin
Sulfonylurea

DPP-4 inhibitor

GLP-1 analogue
SGLT-2 inhibitor

Insulin

Wales (n=104)

6/103 (5.8%)
11794 (11.7%)
19/95 (20.0%)
18/92 (19.6%)
35/90 (38.9%)
45/101 (44.6%)
48/102 (47.1%)
40/91 (44.0%)
16/78 (20.5%)
20/82 (24.4%)
3/73 (4.1%)
17/93 (18.3%)
39/84 (46.4%)

UK (n=3309) Hazard ratio P value
101/2815 (3.6%) 1.62 0.24
174/2157 (8.1%) 1.44 0.21
554/2215 (25.0%) 0.80 0.27
294/2224 (13.2%) 1.48 0.08
516/2159 (23.9%) 1.63 <0.01
1011/2458 (41.1%) 1.08 0.49
1119/2753 (40.6%) 1.16 0.20
1472/2950 (49.9%) 0.88 0.26
582/2907 (20.0%) 1.03 0.92
669/2900 (23.1%) 1.06 0.78
96/2880 (3.3%) 1.23 0.75
185/2736 (6.8%) 2.70 <0.01
971/2753 (35.3%) 1.32 0.04

Significance of differences in categorical data was determined by x? test.

DKA, diabetic ketoacidosis; DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; SGLT-2, sodium-glucose co-transporter-2.

COVID-19 in Wales and compare these outcomes to those in the
rest of the UK. We observed that 48.7% of the patients with dia-
betes and COVID-19 admitted in Wales died, around 10% more
than that observed in England and Scotland. We also observed that
patients admitted in Wales were more likely to be Caucasian, have
a greater BMI, HbA1c and have co-morbid retinopathy compared
with the rest of the UK. Of the patients in Wales who died and/or
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were admitted to AICU, there was a significantly greater male preva-
lence and number of patients with T2D compared with T1D. How-
ever, we did not observe any significant difference in anthropometric
measures, medical comorbidities or diabetes-related complications
associated with an increased risk of death and/or AICU admission
in the Wales cohort. Similarly, we did not find an association be-
tween any diabetes treatments with death and/or AICU admission.
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Table 3 Comparison of demographic data, diabetes complications and diabetes treatment between patients with diabetes and
COVID-19 who died and/or were admitted to the AICU against patients who survived COVID-19 and were not admitted to

the AICU in Wales

Clinical features Death and/or AICU P value
Yes (n=45) No (n=59) Hazard ratio
Male/total patients (%) 30/45 (67 %) 28/59 (47 %) 1.41 0.05
Mean (SD) age (years) 73(12) 71(14) - 0.44
Ethnicity White (30/36, 83%) White (41/44, 93%) 0.17
Asian (1/36, 3%) Asian (0/44, 0%) _ 0.27
Black (2/36, 6%) Black (0/44, 0%) 0.11
Other (3/36, 8%) Other (3/44,7 %) 0.80
Type of diabetes T1D 0/45 (0%) T1D 8/59 (14%) _ <0.01
T2D 45/45 (100%) T2D 51/59 (86%) <0.01
BMI (kg/m?) 34.7 (7.4) 32.5(7.9) - 0.15
Admission blood glucose (mmol/L) 11.3(6.7) 12.2 (7.9) - 0.53
HbA1c (mmol/mol) 68 (26) 66 (23) - 0.68
Creatinine(umol/L) 156 (121) 135 (101) - 0.35
DKA on admission 3/44 (7%) 3/59 (5%) 1.34 0.71
Diabetic foot ulcer 4/39 (10%) 7/55 (13%) 0.81 0.71
Diabetic nephropathy 10/43 (24%) 9/53 (17 %) 1.37 0.44
Diabetic peripheral neuropathy 8/39 (21%) 10/53 (19%) 1.09 0.84
Diabetic retinopathy 16/39 (41%) 19/51 (37%) 1.10 0.72
Microvascular disease 21/43 (49%) 24/58 (41%) 1.18 0.46
Macrovascular disease 24/44 (55%) 24/58 (41 %) 1.32 0.19
Hypertension 33/40 (83%) 37/56 (66%) 1.25 0.07
Dementia 8/36 (22%) 7/56 (13%) 1.78 0.22
Asthma 6/41 (15%) 12/56 (21%) 0.68 0.40
COPD 9/41 (22%) 9/56 (16%) 1.37 0.46
Malignant neoplasm 8/40 (20%) 6/54 (11%) 1.80 0.23
Smoker 3/33 (9%) 3/45 (7%) 1.36 0.69
Metformin 19/37 (51%) 21/54 (39%) 1.32 0.24
Sulfonylurea 10/34 (29%) 6/44 (14%) 2.16 0.09
DPP-4 8/34 (24%) 12/48 (25%) 0.94 0.88
GLP-1 1/31 (3%) 2/42 (5%) 0.68 0.74
SGLT-2 8/39 (21%) 9/54 (17 %) 1.23 0.64
Insulin 18/35 (51%) 21/49 (43%) 1.20 0.44

The significance of differences in categorical data was determined by X2 test and significance of differences in continuous data by paired t test.
AICU, adult intensive care unit admission; BMI, body mass index; COPD, chronic obstructive pulmonary disease; DKA, diabetic ketoacidosis; DPP-4, dipeptidyl peptidase-4;
GLP-1, glucagon-like peptide-1; HbA1c, glycated haemoglobin; SD, standard deviation; SGLT-2, sodium-glucose co-transporter-2; T1D, type 1 diabetes; T2D, type 2 diabetes.

Given that patients in the Welsh cohort were significantly more
likely to be Caucasian and trended to a lower proportion of male
patients, it may seem surprising that these patients demonstrated a
higher mortality considering previous UK COVID-19 epidemiological
observations.? There are several possibilities which may explain the
poorer outcomes observed in the Welsh population. The first is that
of social deprivation, and its impact upon health behaviours and
outcomes is well known.'® Indeed, greater social deprivation has
been previously associated with higher morbidity and mortality in
patients with COVID-19 in populations in both Wales and the UK
generally.2® In one study 42.3% of patients admitted to the ICU
with COVID-19 resided in geographical areas representing the 20%
most deprived in Wales and were therefore greatly over-represented
in the ICU cohort.2 Whilst the relative social deprivation of our co-
hort compared with the rest of the UK is unknown from the limited

VOLUME 21 ISSUE 2 * DECEMBER 2021

data related to social deprivation available, previous studies have
observed that people in Wales are significantly more deprived than
those in England or Scotland.™

Patients in the Welsh cohort were observed to demonstrate a
greater prevalence of risk factors associated with poorer health out-
comes such as greater HbA1c and BMI. Indeed, in the national dia-
betes audit 2018-2019, patients with either T1D or T2D in Wales
were less likely to attain a target HbA1c <48 mmol/mol (6.5%), <58
mmol/mol (7.5%) or <86 mmol/mol (10.0%) than patients in Eng-
land.'> Moreover, the obesity rate in adults in Wales is increasing
and the rate of obesity in 15-year-olds is one of the highest in Eu-
rope.">' This may reflect poorer health behaviours associated with
greater social deprivation in the Welsh cohort compared with that
of the rest of the UK. Irrespective of their relative social deprivation,
these greater risk factors will have contributed to the greater mor-
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tality observed in the Welsh group compared with the rest of the
UK. Furthermore, in the Welsh cohort there was a trend to greater
BMI in those who died and/or were admitted to AICU compared
with those who were not (BMI 34.7 vs. 32.5 kg/m?, p=0.15). The
influence of obesity on patient outcomes is stressed by epidemio-
logical studies observing greater COVID-19 mortality in patients
with increasing BMI.>16

Multiple factors may explain the greater risk of death in people
with obesity, including a pro-inflammatory state, insulin resistance,
ACE2 receptor expression in adipocytes and greater difficulties as-
sociated with intubation. Nevertheless, this association is con-
founded by the complex inter-relationship between obesity, medical
comorbidity and social deprivation.'™ A further possibility is that dif-
ferences in the medications prescribed for diabetes between the
two groups affected patient outcomes. There had been major con-
cerns at the start of the pandemic around the prescription of dia-
betes medications such as SGLT-2 inhibitors for people with
diabetes during the pandemic, due to a potentially greater risk of
diabetic ketoacidosis (DKA) associated with their use which may be
exacerbated by SARS-CoV-2." Patients admitted in Wales were sig-
nificantly more likely to be prescribed SGLT-2 inhibitors or insulin
compared with patients admitted in the rest of the UK. Similarly,
patients admitted to hospitals in Wales had a numerically — though
not statistically significant — greater risk of presentation with DKA
compared with the rest of the UK (5.8% vs 3.6%, p=0.24). How-
ever, as shown in Table 3, there was no statistically significant dif-
ference in the prevalence of SGLT-2 inhibitor prescription between
patients who died and/or those admitted to AICU in Wales. The in-
creased rate of insulin prescription in patients admitted to hospital
in Wales compared with the UK likely reflects the poorer glycaemic
control in this cohort and therefore their more advanced pharma-
cotherapy for diabetes. Nevertheless, previous analyses have ob-
served that insulin prescription is associated with a greater risk of
COVID-19-related death in people with T2D,® although this is likely
an association observed in a cohort with more complicated diabetes
and/or comorbidity rather than a causative relationship.

To mitigate the difference in mortality, efforts to address mod-
ifiable risk factors for poorer outcomes in this cohort are essential.
To achieve this, improving the national attainment of the NICE rec-
ommended eight care processes and three treatment targets is im-
portant. Indeed, Wales had a poorer performance than England
with respect to completion of these targets in the national diabetes
audit 2017-18. Moreover, patients had less time on average with
specialist diabetes nurses, specialist dieticians and podiatrists in
Wales compared with England.’ Addressing such inequalities be-
tween the delivery of diabetes care in Wales and the rest of the UK
will likely reduce the prevalence of the risk factors presented in this
analysis. This may lessen the observed difference in outcomes as-
sociated with severe illness such as COVID-19 in the future.

Limitations

There are some important limitations to this analysis. Importantly,
the sample number of the patients admitted to hospitals in Wales
(n=104) was relatively much smaller than the total number included
in the UK (England and Scotland) dataset (n=3,309). Given the ret-
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e People with diabetes are at greater risk of poorer
COVID-19 outcomes, demonstrated in several previous
epidemiological studies

e The ABCD COVID-19 and diabetes audit represents
the largest cohort of patients with diabetes admitted
to UK hospitals with COVID-19

e In this analysis, patients with COVID-19 and diabetes
admitted in Wales were observed to have poorer out-
comes compared with similar patients admitted in the
rest of the UK

e This difference may reflect social inequalities between
these populations with associated differences in car-
diovascular risk factors between patients hospitalised
in Wales and the UK

rospective nature of the data collected, these data are disposed to
the usual biases affecting this type of study and there may be in-
complete case ascertainment and reporting of patients with dia-
betes and COVID-19. Particularly within the Wales dataset, there
were missing data with respect to death outcomes in 22 patients
(21.1% of the patients in Wales included in this analysis). Unfortu-
nately, there was insufficient data related to social deprivation to
allow comparison between patients in Wales and the rest of the
UK including multivariate analysis for independent risk factors for
death and/or AICU admission. These data are also limited by the
lack of a control group of people with COVID-19 without diabetes.

Conclusion

The impact of COVID-19 in the UK and worldwide has been un-
precedented, and the impact felt by people with diabetes has been
even greater. This audit undertaken by the ABCD represents the
largest cohort of people with diabetes admitted to NHS hospitals
in the UK with COVID-19. This analysis highlights important differ-
ences in the clinical outcomes and characteristics of patients with
diabetes in Wales compared with rest of the UK. These differences
may result from several possibilities including social deprivation,
medication prescription and control of the underlying cardiovascu-
lar risk factors observed in these populations.
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