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Introduction
In November 2019, the world was informed of the first cases of coronavirus disease 2019 
(COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which 
rapidly escalated into a full-blown pandemic in early 2020. In Italy, it was noted that diabetes 
mellitus (DM) was three times more prevalent in patients with severe COVID-19 than in the 
general population.1 It was thus anticipated that DM would also predispose people to increased 
severity of COVID-19 in South Africa.1

South Africa is a lower-middle-income country that lacks data on the role of intermediate care 
services in the health system.2 In preparation for the COVID-19 pandemic, the government set up 
field hospitals to ensure that patients infected with COVID-19 would be adequately treated in an 
already strained health system. In Cape Town, the first field hospital, the 862-bed Hospital of 
Hope (HoH), was erected in the Cape Town International Convention Centre (CTICC). It was set 
up in May 2020 and admitted the first patient on 08 June 2020. The hospital offered inpatient 
intermediate care which included oxygen support, intravenous fluid and medical management, 
access to mobile x-rays, physiotherapists, dieticians, social workers, an onsite pharmacy and 
support from a nearby laboratory.3

Diabetes mellitus is a global public health problem and is one of the leading causes of morbidity 
and mortality worldwide.1 This is especially concerning in South Africa, where the healthcare 
system is not only overwhelmed by the escalating prevalence of noncommunicable diseases 
(NCDs) but carries an additional burden of disease as a result of the tuberculosis and 
human immunodeficiency virus (HIV) epidemics.1

Background: High-risk people living with diabetes (PLWD) have increased risk for morbidity 
and mortality. During the first coronavirus disease 2019 (COVID-19) wave in 2020 in Cape 
Town, South Africa, high-risk PLWD with COVID-19 were fast-tracked into a field hospital 
and managed aggressively. This study evaluated the effects of this intervention by assessing 
the impact of this intervention on clinical outcomes in this cohort.

Methods: A retrospective quasi-experimental study design compared patients admitted pre- 
and post-intervention.

Results: A total of 183 participants were enrolled, with the two groups having similar 
demographic and clinical pre-Covid-19 baselines. Glucose control on admission was better in 
the experimental group (8.1% vs 9.3% [p = 0.013]). The experimental group needed less oxygen 
(p < 0.001), fewer antibiotics (p < 0.001) and fewer steroids (p = 0.003), while the control group 
had a higher incidence of acute kidney injury during admission (p = 0.046). The median 
glucose control was better in the experimental group (8.3 vs 10.0; p = 0.006). The two groups 
had similar clinical outcomes for discharge home (94% vs 89%), escalation in care (2% vs 3%) 
and inpatient death (4% vs 8%).

Conclusion: This study demonstrated that a risk-based approach to high-risk PLWD with 
COVID-19 may yield good clinical outcomes while making financial savings and preventing 
emotional distress.

Contribution: We propose a risk-based approach to guide clinical management of high risk 
patients, which departs significantly from the current disease-based model. More research 
using randomised control trial methodology should explore this hypothesis.

Keywords: COVID-19; diabetes mellitus; health systems; primary health care; intermediate 
care; family medicine; clinical risk classification.
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Diabetes mellitus can be regarded as a chronic inflammatory 
condition characterised by multiple metabolic and vascular 
abnormalities. There is also a dysregulated immune response 
increasing the diabetic patient’s risk of infections.4 This, 
together with an augmented inflammatory process, may 
contribute to the underlying mechanism that leads to a 
higher propensity to infections with worse outcomes.4 
Evidence suggests that SARS-CoV-2 induces a vigorous 
innate immune response, leading to a ‘cytokine storm’ which 
is thought to play a critical role in the high mortality of 
patients with COVID-19.5 The ‘cytokine storm’ is a crucial 
cause of acute respiratory distress syndrome (ARDS), a 
systemic inflammatory response, and multiple organ failure.6 
The onset of dyspnoea and ARDS usually occurs at a median 
of 5 and 8 days, respectively.7 Recently, the pulmonary 
pathology of SARS-CoV-2 infection was shown to be diffuse 
alveolar damage, alveolar oedema with proteinaceous 
exudates, thickening of alveolar walls, desquamation of 
pneumocytes and hyaline membrane formation, all indicative 
of ARDS.8 The presence of Type 2 DM (T2DM) with chronic 
inflammation and other associated comorbidities may allow 
unrestricted viral replication and trigger heightened levels of 
inflammation and hyperimmune reaction, greatly 
exacerbating the response to SARS-CoV-2.5

A retrospective multicentre study in Hubei province, China, 
investigated 952 patients with pre-existing T2DM who were 
also diagnosed with COVID-19. This study suggested that 
people living with diabetes (PLWD) required more medical 
interventions and had a significantly higher mortality (7.8% 
vs 2.7%; adjusted hazard ratio [aHR], 1.49) and multiple 
organ injuries than those without DM.9 This study also found 
that if glycaemic variability was maintained between 
3.9 mmol/L and 10 mmol/L, there was a significant reduction 
in medical interventions, major organ injuries and all-cause 
mortality.9 Glycaemic variability has been shown to be an 
important indicator and a possible risk predictor for death 
and other complications in individuals with T2DM.10 Efforts 
to ensure good inpatient glycaemic control are therefore the 
cornerstone in the management of PLWD who are diagnosed 
with COVID-19. To obtain good glycaemic control in the 
context of field hospitals with rapid turnover of patients and 
inexperienced staff, the use of clinical protocols assumes 
increased importance.

In a systematic review and meta-analysis that included 475 
publications, the weighted prevalence of mortality in 
hospitalised COVID-19 patients with DM (20.0%, 95% 
confidence interval [CI]: 15.0–26.0; I2, 96.8%) was 82% (1.82 
times) higher compared to that in non-DM patients (11.0%, 
95% CI: 5.0–16.0; I2, 99.3%). The prevalence of mortality 
among DM patients was highest in Europe (28.0%; 95% CI: 
14.0–44.0) followed by the United States (20.0%, 95% CI: 11.0–
32.0) and Asia (17.0%, 95% CI: 8.0–28.0). The weighted 
prevalence of DM among hospitalised COVID-19 patients 
was 20% (95% CI: 15–25, I2, 99.3%).23

National guidelines and standards of care for DM are now 
available in many countries.11 Translation of practice 
recommendations from developed countries to the practical 
care of PLWD living in developing countries is challenging 
as there is differential access to various aspects of care.11

Data from the Western Cape Department of Health showed 
that COVID-19 and DM comorbidity had dramatically higher 
mortality rates than COVID-19 patients without DM.12 Local 
data also similarly demonstrated that there is an increased 
mortality in patients diagnosed with COVID-19 who were 
older in age and had DM, hypertension and renal impairment.13 
It was therefore decided to offer high-risk PLWD an elective 
admission to the CTICC HoH, with the hypothesis that this 
would prevent increased morbidity and mortality. Because 
there was a lack of robust scientific data, a consensus document 
on inpatient DM management in the form of inpatient practice 
guidelines was adapted from a nearby tertiary hospital and 
implemented at the HoH (named the high-risk diabetes–
COVID-19 protocol – HRDCp – Appendix 1).

The aim of this study was to assess the impact of early elective 
admission of high-risk PLWD diagnosed with COVID-19 
and the application of a clinical practice guideline (HRDCp) 
on clinical outcomes in a generalist-run intermediate care 
facility. The following objectives were fulfilled: a description 
of the demographics and baseline characteristics of 
participants; a description of the inpatient clinical course of 
this cohort, comparing the control and experimental groups; 
a description of the clinical outcomes of this cohort, 
comparing the control and experimental groups.

Research methods and design
Study setting
The district health system in the Western Cape comprises six 
districts, five rural and one located in urban Cape Town. The 
Cape Town Metro district is further subdivided into eight 
subdistricts paired to form four substructures. It is to the 
substructure level that governance powers are decentralised. 
Hospitals in all these Metro substructures, and tertiary 
hospitals in Cape Town, referred patients to the HoH 
according to agreed-upon referral criteria (Appendix 2).

The HoH medical staff comprised seven teams. Each team 
had a team leader, who was a senior clinician in family 
medicine (five teams), internal medicine (one team) or 
emergency medicine (one team). The HRDCp was 
implemented in the treatment of the experimental cohort of 
patients for inpatient management. Patients were preferably 
admitted for at least 8 days to ensure that they did not 
decompensate during the time period in which the ‘cytokine 
storm’ was expected to occur.

Study design
This was a retrospective quasi-experimental study. This 
study design was used to assess a real-world intervention, 
retrospectively, between two predefined groups of PLWD.

https://www.safpj.co.za�
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Study population
High-risk PLWD satisfying the inclusion criteria were 
identified by using a database from the Western Cape Data 
Centre. Code-named VECTOR (Virtual Emergency Care 
Tactical OpeRation), a group of medical officers obtained 
data from the data centre, which ran an algorithm to generate 
a list of high-risk PLWD with a COVID-19 diagnosis in a 
10-day window.13 These patients were then allocated to the 
medical officers who contacted them telephonically to offer 
them elective admission to the HoH.

All 61 patients who accepted admission to the HoH via the 
telemedicine (VECTOR) community group were included as 
the experimental group, while 122 purposively selected 
patients matching the inclusion criteria below in a 2:1 ratio 
were identified from those admitted prior to the introduction 
of the intervention (HRDCp) to make up the control group. The 
two groups were matched for age, gender and renal function.

Inclusion criteria were Type I or II diabetes mellitus with 
COVID-19 (polymerase chain reaction [PCR] test or clinical 
diagnosis) and renal impairment (creatinine of more than 
100) or age older than or equal to 65 years of age.

Exclusion criteria were age younger than 65 and normal 
renal function, and for controls, the exclusion criteria were 
being admitted after the HRDCp was introduced and not 
being part of the VECTOR cohort.

Renal impairment was defined using the RIFLE (risk, injury, 
failure, loss of kidney function and end-stage kidney disease) 

criteria, which included a rise in creatinine, which results in 
risk, injury, failure, loss of kidney function and end-stage 
kidney disease (see Appendix 3).24

Data collection
Data were extracted from the HoH clinical database 
(described earlier) using a data extraction tool that was 
designed by the research team, piloted on five PLWD who 
were not part of this study and modified accordingly. The 
study period covered the entire duration of the facility’s 
operation, from June 2020 to August 2020.

Esc, escalated care to higher level; D/C, discharged home.

FIGURE 1: Care pathways for intervention and control cohorts. Missing data for 
final outcome (n = 15 participants).

Study popula�on (n = 183)

Interven�on group (n = 61)

HOME: PLWD_COVID-19

Experimental group (n = 122)

HOME: PLWD + COVID-19

Daily telephone calls +
offer of elec�ve admission

Self-referral to primary or
emergency care

Direct admission to
COVID-19 field hospital

Admission to field hospital
a�er acute hospital admission

Died:
2 (4%)

Esc: 4
(8%)

D/C: 48
(94%)

Died:
9 (8%)

Esc: 4
(3%)

D/C: 104
(89%)

TABLE 1: Baseline characteristics of the study population.
Variable Total sample Experimental group Control group p Missing 

data (n)

Median IQR n % Median IQR n % Median IQR n %

Number of patients 183 61 122 - -

Age 66 62–71 - - 66 65–71 - - 65 65–71 - - - -

Gender

Female - - 111 61  - - 37 61  - - 74 61 - -

Male - - 72 39 - - 24 39  - - 48 39 - -

HbA1c 9.1 7.2–11.1 - - 8.1 7.1–10.3 - - 9.3 7.3–12.1 - - 0.013 7

Creatinine 81 66–104 - - 78 65–100 - - 83 66–110 - - - 1

eGFR 65 52–91 - - 61 52–90 - - 66 52–92 - - 0.548 2

Hb 12.8 11.5–14.1 - - 12.4 11.4–13.9 - - 12.8 11.6–14.1 - - 0.406 11

HGT at admission 10.6 7.2–14.5 - - 10.2 6.6–13.1 - - 10.7 7.8–15.3 - - 0.039 39

Comorbidities

Hypertension - - 141 82 - - 44 85 - - 97 82 0.624 -

Chronic obstructive 
pulmonary disease (COPD)

- - 21 12 - - 3 6 - - 18 15 0.127 -

Smoking - - 28 16 - - 6 12 - - 22 18 0.259 -

Overweight or obesity - - 10 6 - - 5 10 - - 5 4 0.174 -

Ischaemic heart disease - - 25 15 - - 10 19 - - 15 13 0.259 -

Chronic kidney disease - - 8 5 - - 1 2 - - 7 6 0.437 -

HIV - - 17 10 - - 2 4 - - 15 13 0.098 -

Congestive cardiac failure - - 80 47 - - 23 44 - - 57 48 0.658 -

Note: Individual patients may have more than one comorbidity. Missing data: data not available from clinical records or database.
eGFR, estimated glomerular filtration rate; HGT, haemoglucotest; HIV, human immunodeficiency virus; IQR, interquartile range.
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The data extraction tool is attached as Appendix 4.

Statistical analysis
Data were analysed using Stata 14 (StataCorp LLC, College 
Station, Texas, United States). Patient characteristics, 
comorbidities and outcomes were compared using χ2 or 
Fisher’s exact tests for categorical data and Wilcoxon rank-
sum (Mann–Whitney) tests for continuous data. All statistical 
tests were two-sided with significance set at α = 0.05.

Results
Figure 1 shows the care pathways of participants in the 
study. Sixty-one patients accepted the offer for elective 
admission via the telemedicine group, forming the 
experimental group. For the control group, 122 PLWD were 
identified from the dataset and included in this group. The 
baseline characteristics and demographics of both 
populations are shown in Table 1.

The two groups were similarly matched for age (median 
66 years vs 65 years), gender (identical ratios) and renal 
function (estimated glomerular filtration rate [eGFR]  
[mL/min/1.73 m2] 61 vs 66; p = 0.546).

There was no significant difference in any comorbidity 
between the groups (Table 1), with the data indicating 
hypertension, chronic kidney disease, overweight or obesity 
and cardiac disease to be prevalent in both groups. 

On admission, the experimental group had significantly 
better diabetes control than the control group (HbA1c 8.1% 

[7.1, 10.3] vs 9.3% [7.3, 12.1], p = 0.013); admission random 
glucose 10.2 mmol/L (6.6, 13.1) versus 10.7 mmol/L  
(7.8, 15.3), p = 0.039. 

Table 2 shows the clinical interventions that were 
administered during admission. The majority of participants 
in the experimental group (73%) only required room air in 
contrast to the participants in the control group, where the 
majority required oxygen. Fifty-six percent (11) required 
nasal cannula oxygen, and 28% required some type of face 
mask oxygen. Participants in the experimental group 
required non-rebreather facemasks as their highest level of 
oxygen (2%) versus 12% in the control group (p = 0.041), 
while some matched controls additionally required double-
barrel oxygen (3%) as their highest level of oxygen 
requirement.

Antibiotics were more commonly used in the control group 
(35% vs 9%; p < 0.001). Corticosteroids (oral and intravenous) 
were also more commonly used in the control group (55% vs 
15%; p < 0.005).

Additionally, participants in the experimental group had 
significantly lower admission finger-prick glucose results 
compared to those in the control group (8.3 mmol/L vs 
10.0 mmol/L, p = 0.006). The discharge glucose levels, insulin 
requirements and glucose-related adverse events were 
similar in both groups.

Table 3 indicates the adverse events and clinical outcomes 
that occurred in the two groups. Participants in the 
experimental group had a shorter hospital stay than those in 

TABLE 2: Inpatient glycaemic control and interventions.
Variable Total sample Experimental group Control group p Missing data 

(n)Median IQR Absolute 
no.

Proportion  
(%)

Median IQR Absolute 
no.

Proportion 
(%)

Median IQR Absolute 
no.

Proportion 
(%)

HGT 9.4 7.6–11.8 - - 8.3 6.9–10.4 - - 10.0 7.7–12.5 - - 0.006 39

One or more 
hypoglycaemic episodes 
during admission

- - 44 27 - - 13 25 - - 31 28 0.721 22

One or more 
hyperglycaemic episodes 
during admission

- - 117 82 - - 37 82 - - 80 82 0.932 40

HGT at discharge 7.7 6.3–10.2 - - 7.4 5.3–9.4 - - 8.1 6.6–10.8 - - 0.032 32

Insulin at admission - - 63 37 - - 18 36 - - 45 38 0.824 14

Insulin at discharge - - 85 51 - - 22 44 - - 63 54 0.244 16

Dietician consult - - 54 37 - - 21 46 - - 33 33 0.141 37

Oxygen

Room air - - 60 35 - - 38 73 - - 22 18 < 0.001 11

Nasal cannula - - 78 45 - - 11 21 - - 67 56 < 0.001 11

Face mask (40%) - - 17 10 - - 2 4 - - 15 13 0.071 18

Non-rebreather mask - - 15 9 - - 1 2 - - 14 12 0.041 11

Double barrel† - - 3 2 - - 0 - - - 3 3 0.554 11

Days on oxygen 2 0–5 - - 0 0–1 - - 4 1–6 - - < 0.001 11

Antibiotic use - - 46 27 - - 5 9 - - 41 35 < 0.001 13

Steroid use - - 80 47 - - 16 30 - - 64 55 0.003 13

Oral use - - 18 11 - - 0 0 - - - - - -

Intravenous use - - - - - - - - - - 18 15 0.001 -

Note: Missing data: data not available from clinical records or database.
HGT, haemoglucotest; IQR, interquartile range.
†, Non-rebreather face mask oxygen plus nasal cannula oxygen.
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the control group (5 days vs 6 days, p = 0.04). Acute kidney 
injury (AKI) occurred less frequently in the experimental 
group (8% vs 20%, p = 0.046). Fewer participants in the 
experimental group required escalation of care (2% vs 8%, p = 
0.286), although this was not statistically significant. Similarly, 
a lower proportion of participants in the experimental group 
died in hospital, although the difference was not statistically 
significant (4% vs 8%; p = 0.508). The proportion of patients 
discharged home was similar (94% vs 89%).

The experimental group had significantly better diabetes 
control than the control group (HbA1c 8.1% [7.1, 10.3] vs 
9.3% [7.3, 12.1], p = 0.013). The discharge glucose levels, 
insulin requirements and glucose-related adverse events 
were similar in both groups.

In the experimental group, there was a shorter hospital stay 
(5 days vs 6 days, p = 0.04), less occurrence of AKI (p = 0.046), 
less escalation of care (p = 0.286) and less mortality (p = 0.508), 
although the latter two indicators were not statistically 
significant.

Discussion
The key findings of this study relate to the clinical course and 
outcomes in two groups of PLWD. High-risk PLWD in the 
experimental group were managed with good outcomes at a 
field hospital. This will improve confidence in the future for 
the down-referral of high-risk PLWD to intermediate care 
facilities. These clinical outcomes were achieved without 
needing admission to an acute hospital first, implying 
savings in cost and possibly improved patient experience, 
although these were not measured in this study.

Although the control and experimental cohorts were similar 
at pre-COVID-19 status, their COVID-19 clinical parameters 
were markedly different, possibly explaining the significant 
differences in oxygen need, steroid use, antibiotic 
administration and glycaemic control. What is known in this 

area is that hyperglycaemia, increased coagulation rate and 
elevated release of pro-inflammatory cytokines all facilitate 
the severity of COVID-19 in PLWD.14 The authors suspect 
that the intervention of early elective admission, followed by 
tight glycaemic control, may have prevented the cytokine 
storm in this cohort. 

Further studies in this regard would be useful to evaluate 
and prove this hypothesis.

Acute kidney injury was found to be significantly more 
prevalent in the control group; this is likely to be multifactorial 
but ultimately highlights that these participants had more 
severe COVID-19. In a study performed in Turkey which 
included 578 patients, the incidence of AKI at admission was 
higher in patients with chronic kidney disease (CKD) than 
those without CKD (52.1% vs 39.3% respectively, p = 0.006).15 

In a study of 4020 consecutively hospitalised patients in 
Wuhan, China, 285 were identified as having AKI and had an 
increased risk of inpatient mortality.16 Acute kidney injury, 
regardless of the cause, remains a key adverse event that 
clinicians should be wary of.

This study demonstrated that the most common comorbidity 
among PLWD with COVID-19 at the HoH was hypertension. 
This is similar to other studies. In New York, a study among 
5700 hospitalised patients with COVID-19 showed that 1808 
patients (33.8%) had diabetes and 3026 (56.6%) had systemic 
hypertension, while 1737 (41.7%) were obese.17 Although the 
body mass index (BMI) was recorded as raised in the current 
study where it was measured, exact values were not recorded 
on all patients, and this was therefore difficult to interpret 
accurately. However, the link between obesity and diabetes 
is clear, and this remains an important clinical risk to be 
observed in this population.18 

Using a tertiary-level clinical guideline proved to be a feasible 
option in this study, resulting in safe and effective 

TABLE 3: Adverse events and clinical outcomes of study participants.
Variable Total sample Experimental group Control group p Missing data (n)

Median IQR n % Median IQR n % Median IQR n %

Number of patients 183 61 122 - -

Median duration 
of stay: days

6 3–8 - - 5 3–8 - - 6 4–9 - - 0.040 12

Adverse events† - - 28 16 - - 4 8 - - 24 20 0.046 11

AKI DKA - - 5 3 - - 0 0 - - 5 4 0.324 -

Acute confusional 
state

- - 8 5 - - 0 0 - - 8 7 0.108 -

Hypoglycaemia - - 4 2 - - 1 2 - - 3 3 1.000 -

Other - - 8 5 - - 2 4 - - 6 5 1.000 -

Escalation to 
acute care

- - 10 6 - - 1 2 - - 9 8 0.286 11

Mortality - - 11 6 - - 2 4 - - 9 8 0.508 11

Disposition or - - 152 90 - - 48 94 - - 104 89 0.667 15

 discharge home - - 5 3 - - 1 2 - - 4 3 - -

Acute care - - 11 7 - - 2 4 - - 9 8 - -

Death - - - - - - - - - - - - - -

Note: Missing data: data not available from clinical records or database.
IQR, interquartile range; AKI, acute kidney injury; DKA, diabetic ketoacidosis.
†, Individual patients may appear in more than one subgroup.
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management of diabetes compared to usual care. In the 
context of diabetes–COVID-19 in a field hospital, where tight 
glycaemic control is an important goal, realistic protocols are 
important tools to guide management decisions. A 
multicentred study in Hubei of over 7000 cases of COVID-19 
reported a significant correlation between well-controlled 
blood glucose and lower levels of inflammatory markers.9 In 
Michigan, tailored protocols and algorithms were developed 
to improve glycaemic control for 200 patients admitted with 
COVID-19, and this allowed them to react to surges in 
glucose levels driven by disease activity and reduce the 
burden on the primary teams.19

An important finding is that the clinical outcomes of the two 
groups were similar. Based on their pre-COVID-19 morbidity 
profile, participants in the experimental group represented a 
group that had a high likelihood of requiring admission, 
needing critical care and dying.12,13 In this group, 94% were 
discharged home without having to potentially endure the 
anxieties associated with admission to an acute hospital, most 
often via an emergency centre. While the authors did not include 
anxiety or depression measurements in this study, several 
Chinese studies make the link between anxiety disorders and 
acute hospital admission for COVID-19.20,21,22 These findings 
suggest a significant missed opportunity in this context for 
learning about the impact of acute hospital admission on the 
mental health of PLWD, and this should inform future research.

Limitations of the study include the small sample size, 
missing clinical data and the fact that this study compared 
PLWD with differing levels of severity of COVID-19. A 
further limitation is that this study did not include longer-
term follow-up data. The quasi-experimental design has 
implicit limitations in that it does not use random sampling 
in constructing experimental and control groups and has low 
internal validity. Using nonuniform comparison groups can 
limit generalisation of the findings, because noncontrolled 
variables may have influenced the results. While useful for 
health systems research, the strength of the evidence is not 
equal to a randomised controlled trial because of the 
uncontrolled confounding factors in real life. 

Conclusion
This study compared a novel approach to managing risk for 
adverse outcomes by early admission and tight diabetes 
control to the usual practice of waiting for severe disease to 
arise and subsequent emergency admission. While showing 
similarity to usual care in terms of clinical outcomes in the 
context of a field hospital, it is suggested that savings were 
made in terms of medical complications and acute admissions 
costs (financial and emotional).

Further studies should look at how digital innovations could 
enhance the coordination of care across all levels of the health 
system, the role of clinical risk factors as criteria for elective 
escalation of healthcare and ways to enhance interdisciplinary, 
interfacility and vertical collaborations. Specifically, attention 

should be paid to the cost-effectiveness of novel interventions 
and the psychosocial impact of these interventions.
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FIGURE 1-A1: Initial in-hospital management of diabetes and COVID-19.

INITIAL in-hospital management of Diabetes and COVID-19

COVID-19
severity

HbA1c or glucose Diabetes management

A Rapid-ac�ng insulin correc�on doses for a pa�ent NOT EATING or on bd long-ac�ng insulin B Meal-�me insulin correc�on doses for a pa�ent EATING
Previously on insulin
use TOTAL daily dose Less than 25 units 25 to 50 units Greater than 50 units Less than 4.0 See Block B

Not previously on insulin
use weight Less than 50 kg 50 kg to 75 kg Greater than 75 kg 4.1 to 4.9 Decrease the prescribed dose of insulin by 4 units

Blood
glucose level

(mmol/L)

Blood
glucose

level
(mmol/L)

10.1-12.0 2 units 4 units 6 units 5.0 to 8.5 Give the prescribed dose of insulin
12.1-14.0 3 units 6 units 9 units

8.6 -12.0 Increase the prescribed dose of insulin by 2 units14.1-16.0 4 units 8 units 12 units
More than 16.1 5 units 10 units 15 units Greater than 12.1 Increase the prescribed dose of insulin by 4 units

Division of Endocrinology, Groote Schuur Hospital, July 2020

HbA1c ≤ 9%
or

glucose ≤ 12 mmol/L

HbA1c > 9%
or

glucose > 12 mmol/L

Moderate
Severe

RR > 30/min
O2sats ≤ 94%

Mild
RR < 30/min
O2sats ≤ 94%

• Con�nue pre-admission diabetes treatment
• Monitor fingerprick glucose

▪ Fas�ng and before supper if on oral medica�on
▪ Before each meal and 22h00 if on insulin

• Adjust treatment if glucose readings > 10 mmol/L
▪ If on oral meds - stop oral meds and start insulin if average glucose is > 10 mmol/L
▪ If on insulin - increase preceding insulin dose by 2 units every 24 hours if the 

glucose reading is above 10mmol/L 
• Use insulin correc�on doses as below in B 
• Use the simplest regimen possible to achieve glucose targets (see # below)
• Review diabetes control daily

• Stop pre-admission oral diabetes treatment
• Con�nue or start insulin
• #Insulin regimen to be determined by exper�se and staff availability 

▪ Long-ac�ng insulin bd (pa�ents NOT ea�ng/transient diabetes due to steroids)
◦ Total daily dose (TDD) of insulin to give = 0.3 units per kg of body weight
◦ Give 2/3 TDD before breakfast and 1/3 TDD before supper
◦ Use rapid-ac�ng insulin correc�on doses ONLY at meal �mes and ONLY for 

blood glucose > 10 mmol/L (as below in A)
▪ Pre-mix insulin before breakfast and supper

◦ Total daily dose (TDD) of insulin to give = 0.3 units per kg of body weight
◦ Give 2/3 TDD before breakfast and 1/3 TDD before supper
◦ Use correc�on doses as below in B 

▪ Basal bolus
◦ Total daily dose (TDD) of insulin to give = 0.3 units per kg of body weight
◦ Amount basal long-ac�ng insulin (units) = 50% of TDD, given as a single 

injec�on at 22h00
◦ Amount short-ac�ng insulin (units) = 50% of TDD given as 3 divided doses 

before each meal
◦ Use correc�on doses as below in B 

• Monitor fingerprick glucose before each meal and 22h00
• Increase preceding insulin dose by 2 units every 24 hours if the glucose reading is
 above 10 mmol/L
• Review diabetes control daily
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Not suitable for admission: 

• need for ventilation
• need for inotropes
• need for significant levels of monitoring, for example, fluid or electrolyte imbalanced
• significant comorbidities requiring complicated medical decision-making loops or high-intensity nursing (this is a case-by-

case decision)
• complications requiring acute intervention (e.g. diabetic ketoacidosis [DKA], delirium)
• psychiatric or behavioural disturbance
• severe physical, intellectual and sensory impairment.

For discussion with accepting consultant: Patients whose condition will likely deteriorate, needing either high-flow oxygen or 
ventilation – specific attention must be paid to those already struggling on a non-rebreather mask prior to transfer (probably not 
for ICBF).

Appendix 3: Risk, injury, failure, loss of kidney function and end-stage kidney disease criteria.

TABLE 1-A2: Intermediate care bed facility (ICBF) admission criteria. 
Category Characteristics and admission criteria

I – COVID-19 only 1. Mobile and independent

2. Younger adults or adolescents (> 16 years) deemed mature enough to give informed consent

3. Needs oxygen support

4. Normal level of consciousness

5. Minimal or no comorbidities – key medical problem is COVID-19 pneumonia

6. Pregnant women in the first trimester of an uncomplicated pregnancy

II – COVID-19 + comorbid 1. Variable mobility and independence

2.  Has comorbidities, that is, clinical complexity, including: diabetes, HIV, obesity, hypertension – may outweigh the COVID-19 issues in clinical 
acuity

3. May need oxygen – if comorbid condition has stabilised and needs ongoing in-patient care, and not suitable for quarantine and isolation facility

III – COVID-19 + palliative 1. Severely limited mobility and ADL’s

2. Palliative care, that is, symptom control and optimised quality of life

3. Palliation may be due to COVID-19 or non-COVID-19

4. May need oxygen, or cannot go home or isolation facility

HIV, human immunodeficiency virus; ADL, activities of daily living; COVID-19, coronavirus disease 2019.
Note: The ICBFs will accept COVID-19 patients regardless of the availability of a laboratory diagnostic confirmation – the clinical diagnosis of COVID-19 by the referring clinician is deemed sufficient.

TABLE 1-A3: Risk, injury, failure, loss of kidney function and end-stage kidney disease (RIFLE) classification.
Class GFR UO

Risk ↑ SCr × 1.5 or ↓ GFR > 25% < 0.5 mL/kg/h × 6 h

Injury ↑ SCr × 2 or ↓ GFR > 50% < 0.5 mL/kg/h × 12 h

Failure ↑ SCr × 3 or ↓ GFR > 75% 
or if baseline SCr ≥ 353.6 μmol/L (≥ 4 mg/dL) ↑ SCr > 44.2 μmol/L(> 0.5 mg/dL)

< 0.3 mL/kg/h × 24 h or anuria × 12 h

Loss of kidney function Complete loss of kidney function > 4 weeks

End-stage kidney disease Complete loss of kidney function > 3 months

GFR, glomerular filtration rate; UO, urine output; SCr, serum creatinine.

Appendix 2
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Appendix 4
Data extraction tool.

Pa�ent Age Gender HbA1c Cr eGFR Hb
HGT on

admission
Mean
HGT

HGT
< 4

HGT
> 10

HGT
on DC

DM meds prior
to admission

oral

1.

2.

3.

4.

5.

Cr, creatine; eGFR, estimated glomerular filtration rate; Hb, haemoglobin; HGT, haemoglucotest; DC, discharge; DM, diabetes mellitus.

FIGURE 1-A4: Data extraction tool for admission and in-patient clinical variables.

Dm medica�on
on discharge
from CTICC

Die�cian
consulta�on

Length
of stay Outcomes Oxygen use

Days
on

oxygen
An�bio�c

use Steroid use

Insu-
lin

Insu-
linOral Adverse

events Escala�on Mortality Room
air

Nasal
canula

Face
mask

Non-
rebreather

Double
barrel Oral Intravenous

FIGURE 2-A4: Data extraction tool for discharge summary.
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