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Covid 19 & DM



guestions

» Who are high risk patient for corona virusese

<« Are all diabetics are similar in facing COVID 19¢

<« How hyperglycemia affect immune system?@

<« What are the cause of hyperglycemia in covid-19¢

<« How glycemic control can influence COVID mortality?

<« What are the glycemic target in COVID patients?

<« What are the effective treatments in out pafients & hospitalized patients?
< How should GIH be managed?¢

<« What is the prognosis of DKA in covid-19

< How should DKA be prevented/treated?



questions

<« Who are high risk patient for corona virusese

Are all diabetics are similar in facing COVID 19¢

How hyperglycemia affect immune system?<

What are the cause of hyperglycemia in covid-19¢
How glycemic control can influence COVID mortalitye
What are the glycemic target in COVID patientse

What are the effective treatments in out patients & hospitalized
pafientse

How should GIH be managed?
What is the prognosis of DKA in covid-19
How should DKA be prevented/treated?



COVID 19:enveloped viruses, single-stranded , positive
sense RNA genome , respiratory infection in human.

- Spike Glycoprotan (S
V-
s I
UR VN
- \ (J
% ) i '{, M-Protein
. ',‘l
-~ A Hemagghtinn-estarase

amer (HE)

=
R Ervelope

—
FNA and N proten

'y

-

E-Protan

Origin and Evolution of Pathogenic Coronaviruses .NATURE REVIEWS



Coronaviruses

<« Main entry receptor is
ACE2

<« ACE2 receptoris
expressed in alveolar
lung cells , cardiac
myocytes , vascular

endothelium, pancreas.

< DPP4 co-receptor

Human ACE2
(peptidase domain)

SARS-CoV
RBD (strain hTor02)

N Human DPP4

Human ACE2

~7 <

T BRSSHCO14RBD




Corona Vviruses

Covid patients developed symptoms at 5-6 days after infection

J/
0’0

X/
0’0

Mild symptom in initial stage for 2 weeks

NS

- Sever illness, ARDS , multi-organ involvement ,shock
< High risk covid patients:

advanced age

Male sex

CVD

Obesity

TIDM,T2DM



Prevalence of DM among people infected
with covid-19

Journal of Endocrinological Investigation
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Covid19 mortality in diabetic patients

Study or Subgroup
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Covid 19 sever disease In diabetic
patients

6.1.2 Severe COVID-19
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Covid19 ARDS In diabetic patients

6.1.3 ARDS
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ICU admission In diabeftic patient

6.1.4 ICU Care
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Covid 19 progression in diabefic
patients

6.1.5 Disease Progression
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questions

Who are high risk patient for corona viruses?

Are all diabetics are similar in facing COVID 1972
How hyperglycemia affect immune system?<

What are the cause of hyperglycemia in covid-19¢

How glycemic control can influence COVID mortalitye
What are the glycemic target in COVID patientse

What are the effective treatments in out patients & hospitalized
pafientse

How should GIH be managed?
What is the prognosis of DKA in covid-19
How should DKA be prevented/treated?



Risk factors of covid related mortality in
diabetic patients

—— 2020 total deaths

—— 2020 deaths not related to COVID-19

——2017-19 mean deaths
COVID-19-related deaths

Number of deaths in people
with type 1 diabetes

w P
o [=}
o (=]
o o

N
[=]
(=]
o

2
Q.
81./1
s g
£ 2o
n S
£ T
B~
v o
T Q
Y= >\
O +
I
E;
=
>t

0
0123456 7 8910111213 141516171819

Week of death registration from week ending Jan 5, 2020

Figure 1: Weekly numbers of deaths registered from week 1 to week 19 in
people with type 1 (A) and type 2 (B) diabetes in England, 2017-19 and
2020

Deaths in 2020 are stratified into COVID-19-related deaths and deaths not
related to COVID-19.

Risk Factors for COVID-19-related Mortality in People with Type 1and Type 2 Diabetes in England: a Population-based Cohort Study .
theLancet(2020)



Adjusted hazard ratios for COVID19 death in
people with DM type 1&2
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(Figure 2 continues on next page)
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Sex & age in covid patients with type 1&2 DM
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Socioeconomic deprivation in covid patients
with type 1&2 DM
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Ethnicity in covid patient with type 1&2 DM
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HBA1C In covid patients with type
1&2 DM
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GFR in covid patients with type 1&2 DM

207(148-2849)
246(172-352)
371(247-558)
B35 (5-50-12-70)

eGFR, mUminper1.73m
250

139 (130-149)
176(163-189)
2-31(210-254)
451(434-556)

Risk Factors for COVID-19-related Mortality in People withType Tand Type 2 Diabetesin England: a Population-based Cohort Study .
theLancet(2020)



BMI In covid patients with type 1 &2 DM
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DM type 2
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Covid mortality risk factor in diabetic patients

Type | Type 2

» Age>70y/o + Age>/0y/o

. Male sex <+ Male sex

« Socioeconomic deprivation <« Socioeconomic deprivation

Non-white ethnicity
* HBAIC>7.6% <6.5%
» GFR<60
BMI<20 & >35
» SBP>140 protective
Previous Ml/stroke/HF
< Stafin had benefit

Non-white ethnicity
» HBA1C>10%
» GFR<60
BMI<20 &>30
Previous stroke/HF

No benefit for statin



questions

<« Who are high risk patient for corona virusese

<« Are all diabetics are similar in facing COVID 19¢

<+ How hyperglycemia affect immune system@e

<« What are the cause of hyperglycemia in covid-192

<« How glycemic control can influence COVID mortality?

<« What are the glycemic target in COVID patients?

<« What are the effective treatments in out patfients & hospitalized patients?
<« How should GIH be managed®@

<« What is the prognosis of DKA in covid-19

< How should DKA be prevented/treated?



DM & defective Immune system

J T lymphocytes Dia betes Lower secretion of
response Mellltus inflammatory
cytokines

Increased
virulence of
infectious

System Depression

J Neutrophil
function
Disorders of
humoral immunity GIT dysmotility
Anti-oxidant Hyperglycemia:

microorganisms

Large number of sndl soocbosia of
Angiopathy Neuropathy medical FI;OR:N
interventions
' Legenda:
GIT: Gastrointestinal tract

lN FECT'ONS PMN: Polymorphonuclear Leukocyte




Dm & immune
response

< Elevated glucose level
&glycolysis promote SARS-
COV2replication
&cytokine production in
monocyftes .

>

L)

- Resulting in T cell
dysfunction & epithelial
cell death.
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DM & reduced NK activity

Table 2 | Correlation analyss between biochemical parameters including natural killer cell activity after adjusting for age, sex, blood pressure and
smoking status

NK cell activity

Type 2 DM Prediabetes Al participants

Total cholesterol . . i 0929
Triglyceride . 95 52 0054
HDOL cholesterol . 1 : 0219
LOL cholesterol . - , 0604
Fasting C-peptide . , , 0.a21
Fasting insulin . ' i 0980
HOMA-B ] 1 0.269
HOMA-R : (¢ , 0606

Data are presented as the mean (standard deviation). 2hPG, 2-h postload glucose; BMI, body mass index FPG, fasting plasma glucose; HbAlc,
glycated hemoglobin; HDL, high-density lipoprotein; HOMA-B, homeostatic model assessment of B-cell function; HOMA-IR, homeostatic model
assessment of insulin resistance; IR, insulin resistance; LDL, low-density lipoprotein; NK, natural Kller; NGT, normal glucose tolerance.

Relationship Between Natural Killer Cell Activity and Glucose Control in Patients with Type2 Diabetes and Prediabetes. J Diabetes Investig (2019)



questions

<« Who are high risk patient for corona virusese
<« Are all diabetics are similar in facing COVID 19¢

<« How hyperglycemia affect immune system?@

<« What are the cause of hyperglycemia in covid-19¢

<« How glycemic control can influence COVID mortality?

<« What are the glycemic target in COVID patients?

<« What are the effective treatments in out patfients & hospitalized patients?
<« How should GIH be managed®@

<« What is the prognosis of DKA in covid-19

< How should DKA be prevented/treated?



Causes of hyperglycemia in covid-19 patients

< Stress hyperglycemia

¢ Inflammation

<« Autoimmune beta cell destruction(molecular mimicry)
» Pancreas direct damage by covid-19

- Drugs



Stress hyperglycemia:

< Hyperglycemia, insulin resistance, glucose intolerance
< Stress hyperglycemia associated with:

< Mortality

» Morbidity

<+ Length of stay

< Infection

<« Overall complication

<« Aftempts at intensive glycemic control, don't improve health care
outcome
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Figure 1.The neuroendocrine response to stress is characterized by gluconeogenesis and glycogenolysis resulting in stress
hyperglycemia providing the immune system and brain with a ready source of fuel. ACTH, adrenocorticotrophic hormone; CRH,
corticotrophin releasing hormone; LC/NE, locus ceruleus norepinephrine system; PVN, paraventricular nucleus.




Stress hyperglycemia

<« Degree of hyperglycemia associated with disease severity

<« Hyperglycemia in acute iliness setfing is an adaptive response which
increases host chance of survival.

< Patient with BS>220 benefit from moderate glycemic control.



Glycemic deterioration as a typical
complication of COVID-19 g

\
2 Hyperglycemia and COVID-19 Inflammatory Storm Diabetes
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Figure 1—Examplas of randomly selected patients admitted with COVID-19-related pneumonia, acute respiratory distress syndrome, and Day of Admission Day of Admission

important surges in inflammatory biomarkers who daveloped severe hyparglycemia in the presence of cytokine storm. Data ara shown
for procalcitonin, blood glucose levels, and Insulin requirement during the acute Inflammatory surge In two randomly selected patients: FIGURE 1 Insulin requirements and inflammatory markers depicted for the eight patients throughout the course of admission. Total daily

patient A, well controlled prior to admission on oral antiglycemic agents, and patient B, regquiring prior Insulin. dose (units) is depicted in blue, and CRP (mg/L) is depicted in red. Patients 2, 3 and 6 were newly diagnosed with diabetes [Colour figure can
be viewed at wileyonlinelibrary.com]
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INnsulin resistance

R/
0’0

Viral induced INF-gamma
down regulate insulin
receptor in skeletal muscle.

Compensated increased
insulin production.

Hyperinsulinemia :
enhance antiviral immunity
through direct stimulation
of CD8 effector T cell
function.

Virus -induced Interferon Causes Insulin Resistance in Skeletal Muscle and Derails Glycemic Control in Obesity. Immunity 49,164-177(2018)
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SARS pancreatic
damage & acute
diabetes oo o

<+ Infection with covid cause
hyperglycemia in people without
pre-existing DM

< Localization of ACE2 in endocrine
pancreas

< ACE2 association of COVID & DM

<+ Hyperglycemia can persist after
recovery , long term damage to

pancreatic beta cell 0 NonSARS SARS-0 SARS-2 SARS-D SARSP Controks

Fig. 3 Changes in FPG levels during the clinical course of SARS
during follow-up. Non-SARS: FPG level in patients initially
suspected of having SARS but later diagnosed with non-SARS
pneumonia; SARS-0: the initial FPG level in SARS patients within
3 days after hospitalization; SARS-2: the initial FPG level after
2 weeks of hospitalization; SARS-D: the final FPG level before
discharge; SARS-P: the FPG level from the follow-up study;
Controls: the FPG level in the healthy siblings of SARS patients.
*%P < 0.01 versus non-SARS patients. TP < 0.01 versus controls

Bindings of SARS Coronovirus to its Receptor Damages Islets and Causes Acute Diabetes .Acta Diabetol (2010)



Drugs for treating COVID & their glycemic effects:

Table 2 | Glycaemic effects of potential pharmacological agents for COVID-19

- Drugs Mechanisms of Source of data Blood glucose Insulin sensitivity or p-Cell function
action resistance

Camostat mesylate  Serine protease Human studies | Patients with -
(TMPRSS2) inhibitor new-onset DM and
chronic pancreatitis'’

Animal studies | BGY; | PPG™ | Insulin level"; } Insulin secretion
| insulin resistance'™ {reversed by GIP) 1117

Cells/organs | BG | Insulin level'" -
PatientswithDMand/or | BGY"; | PPG' 1 Insulin level*",

Chloroquine or Blockade of Human studies L HbA,_(REFS /™1y, 1 Insulin sensitivity'™; t p-Cellfunction'™
hydroxychloroquine  virus entry and LFPG'™ | PPG orBG'" 1 hepatic insulin
immunomodulation | hazard ratiofor incident  sensitivity™
new-onset DM by 38%
in patients with RA™%
hypoglycaemia'*'*'

Cells/organs - GLUT4 translocation
and glucose uptake:
} in adipocytes™’,
1 inmuscle cells’”

Patients with DM L HbA | _(REFS! /w1, _
and/or insulin 1 FPG'"*; | PPG or BG™,
resistance | hazard ratio for

incident new-

onset DM by 38%in

patients with RA™,

hypoglycaemia™"'*!




Kaletra

sofosbuvir

tocilizumab

anakinra

Protease inhibitors

pbd-de pendent
RNA polymerase
inhibitors

IL-6 receptor
inhibitors

IL-1receptor
inhibitors

Proteolytic
processing of viral
proteins

Inhibition of
RNA-dependent
RNA polymerase

IL-6 antagonism,
suppressing the
production of
inflammatory
molecules

IL-1 antagonism

Human studies

Cells/organs

Animal studies

Patients with DM and/or

insulinresistance

Human studies

Animal studies

Cells/organs

Patients withDM

and/orinsulin resistance

Human studies

Animal studies

Cells/organs

Patients with DM
and/orinsulin
resistance

T- FPGLI:‘.;T BG'.:'I:-.J-'J.I
1 in patients with
new-onset DM

| FPG'™
LFPGH

L HbA,, [REF")

| Glucose intolerance!"

-

| HbA, (REF""); | glucose
intolerance’*!

L HbA,_ (REFS!*11);

1 FPG*;noeffect on
HbA,, and BGin patients
with recent-onset TIDM'®

| Glucose intolerance’!!

| HbA, (REF'"); | FPG™;
no effecton HbA,, and
BG in patients with
recent-onset T1IDM'™*

1 Insulin leyvel 4444,

1 insulin sensitivity'

| glucose clearance'™’;
1 non-oxidative glucose
dismsal.'.'-l.h”u

1 Insulin level™';
| insulin resistance'™

| Insulin level'™';
| insulin resistance'

) Insulin level'™

1 insulin-to-glucose
ratio'*; 1 insulin
sensitivity'*'; | insulin
resistance'"!

[

t C-peptide secretion'™;
1 proinsulin-to-insulin
ratio'""

No effect on C-peptide
secretionin patients with
TiDM™

| p-Cellfunction'*;
1 first-phase insulin
release™*

UT4 activity' ™"

1 GLUT4 activity'** or
mRNA

1 Transplanted islet
celldeath’"

} Transplanted islet
cell death**

1 Insulin secretionin
transplanted islets?'";
| transplantedislet

cell death’

T Insulin secretionin
transplanted islets’"’;
| transplanted islet
cell death®"




rinolacept

tofacitinib

iorutinib

Golimumab
certolizumab

Table 2 (cont.) | Glycaemic effects of potential pharmacological agents for COVID-19

Drugs

L-1pinhibitors

JAKT and JAK2
inhibitors

BTK inhibitor

Mechanisms of
action

IL-1p antagonism

Suppressing JAK-
STAT signalling,
inhibition of
clathrin-medicated
endocytosis,
immunosuppression

Immunomeodulatory
effect on
macrophages,
reducing the
productionof
cytokines

TNF antagonism

Source of data

Human studies

Fatients withDM
and/orinsulin
resistance

Animal studies

Fatients withDM
and/orinsulin
resistance

Animal studies

Human studies

Patients with DM and/or

'qillllﬂ[ﬂﬁliﬁnﬁﬁ IEEE&H{.‘,H'.!'

[C orticosteroids? 1"

Anti-inflammatory
effects

Human studies

Blood glucose

Noeffecton HbA,
in patients with
recent-onset T1DM'"

Noeffecton HbA,
in patients with
recent-onset T1IDM'™

| Reversal of new-onset
DMin NOD mice*”

| DM development™”

‘l BGJ".H

l FBGHHJM.H": l HbAH
(REFS#%14: | patients
with new-onset DM and
RA and psoriasis'"

L FBG2%%%; | HbA,,

Insulin sensitivity or
resistance

p-Cell function

No effect on C-peptide
secretion in patients
withrecent-onset
T1DM

No effect on C-peptide
secretion in patients
withrecent-onset
TiDM'™

1 Insulin level’*

1 Insulin level’”

1 Insulin
resistance -1l
1 insulin sensitivity”*!

1 B-Cell function™”

| Insulinresistance®";
1 insulin sensitivity’™

1 p-Cell function™”

T HbA
PPG)

1 BG (mainly

1!

1 Insulin production
and secretion

1 Insulin resistance;
} insulin sensitivity

]

BG, blood glucose: BTK, Brutan's tyrosine kinase; COVID-19, coranavirus disease 19; DM, diabetes mellitus; FPG, fasting plasma glucose; GIP, glucose-dependent
insulinotropic polypeptide; GLUT4, glucose transporter type 4; JAK, Janus kinase; NOD, non-obese diabetic; PPG, postprandial glucose: RA, rheumataid arthritis;
STAT, signal transducer and activator of transcription; TIDM, type 1 diabetes mellitus; TMPRSS2, transmembrane protease serine 2; TNF, tumour necrosis factor,




guestions

<« Who are high risk patient for corona virusese
<« Are all diabetics are similar in facing COVID 19¢
<« How hyperglycemia affect immune system?@

<« What are the cause of hyperglycemia in covid-192

<+ How glycemic control can influence COVID mortalitye
<« What are the glycemic target in COVID patients?

<« What are the effective treatments in out patfients & hospitalized patients?
<« How should GIH be managed®@

<« What is the prognosis of DKA in covid-19

< How should DKA be prevented/treated?



Survival
98.9%

COVID-19.

=
Well-controlled

Blood Glucose
(upper Iimit = 10MmM)

ha
\

Diabetes

Poorly-controlled

Blood Glucose
(upper Iimit =10 mM)



DM control & covid
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Association of Blood Glucose Control and Outcome in Patients with COVID-19 and Pre-existing Type 2 Diabetes . Cell Metabolism(2020)



DM control & covid

Well-controlled

©
(&)

Poorly-controlled

Percent survival (%)
O
o

oo
(&)

Adjusted HR, 0.14 (95% CI, 0.03 - 0.60)
P = 0.008

(@)
o

0 12 16 20 24 28
Time (Days)

Table 3. Hazard Ratios for Outcomes in Well-Controlled and Poorly Controlled BG Cohorts under Cox Adjusted Model and Propensity
Score-Matching Model

Unmatehed e 249 242 241 232 228 223 222
Well-Controlled versus Crude Adjusted® Adjusted® 248 240 239 223 217 214 211

Poorly Controlled HR (95% Cl HR (95% Cl HR (95% Ci
All-cause mordali
Septic shock

0.31 {0.19,0.50) 0.41 {0.25,0.66) 0.47 {0.27,0.83)

Acute kidney injury 0.19 (0.04,0.80) 0.22 (0.05,1.03) 0.12 (0.01,0.96)
Acute heart injury 0.14 (0.05,0.39) 0.21 (0.07,0.59) 0.24 (0.08,0.71)

Association of Blood Glucose Control and Outcome in Patients with COVID-19 and Pre-existing Type 2 Diabetes . Cell Metabolism (2020)



hyperglycemia with or without DM & COVID

Interleukin-6 D-dimer

(pg/dL) (ng/mL)
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R

fasal_Jweek 2 week Basal_]week 2week Basal 1week Zéeek Basal 1week 2 week

Normoglycemic patients Hyperglycemic patients

Normoglycemic patients Hyperglycemic patients

Admission interleukin-6 Admission D-dimer
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R=0.503, P<0.01 R=0.523, P<0.01
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Admission blood glucose (mg/dL) Admission blood glucose (mg/dL) We Do More on Glycemic Control ¢ .Diabetes Care (2020)




Hyperglycemia control & covid-19

Interleukin-6
(pg/dL)
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Outcomes in Patients with Hyperglycemia Affected by COVID-19:Can
We Do More on Glycemic Control 2 .Diabetes Care (2020)
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questions

<« Who are high risk patient for corona virusese

<« Are all diabetics are similar in facing COVID 19¢

<« How hyperglycemia affect immune system?@

<« What are the cause of hyperglycemia in covid-192

<« How glycemic control can influence COVID mortality?

<« What are the glycemic target in COVID patientse

<« What are the effective treatments in out patfients & hospitalized patients?
<« How should GIH be managed®@

<« What is the prognosis of DKA in covid-19

< How should DKA be prevented/treated?



1
Figure 2. Association of Tight Glucose Control vs Usual Care With Hospital Mortality, Stratified by ICU Setting and Glucose Goal in Tight
Control Group

Source
Surgical ICU
Very tight control (glucose goal €110 mg/dL)
Van den Berghe et &' 2001
Stecher et al*” 2006

Moderately tight control (glucose goal < 150 mg/dL)
Kiaet &, 2005
Grey and Perdrizet, > 2004
Biotta et al® 2007
Biotta et al ¥ 2008
Chan et al, 2008*

Al surgical ICU patients

Medical ICU
Very tight control (glucose goal 110 mg/dl)
Van den Bergha et a,'® 2006
Femandez & & ** 2005
Bland et al*® 2005
Oksanen et a,** 2007

Moderately tight control (glucosa goal < 150 mg/dL)
Davies et al,* 1931
Walters et al,** 2006
Gray/GIST-UK et al,* 2007
Bruno/THIS et al,*5 2008
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Very tight control (glucosa goal <110 mg/dL)

Brunkhorst/VISEP et al,'® 2008
Devos/GLUCONTROL et al,'7 2007
Mackenzie/GLYCOGENIC & & 25 2005
Asabi et al™ 2006
Wang et al,*? 2006
Yu et al,*® 2005
Michel et al, *® 2006
De La Rosa et al, ¥ 2008
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Farah et al *2 2007
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Henderson/SUGAR et al,* 2005
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Figure 3. Association of Tight Glucose Control vs Usual Care With Outcomes Among Critically Ill Adults, Stratified by Glucose Goal in Tight

Control Group

Subgroup No. of Studies
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Wery tight control 14
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questions

» Who are high risk patient for corona virusese

» Are all diabetics are similar in facing COVID 19¢

How hyperglycemia affect immune systeme

»  What are the cause of hyperglycemia in covid-19¢

How glycemic control can influence COVID mortality?

» What are the glycemic target in COVID patientse

What are the effective treatments in out patients &
hospitalized patientse

How should GIH be managed?

»  What is the prognosis of DKA in covid-19

How should DKA be prevented/treated?



Covid patients who may not require
scheduled insulin therapy

<« Well confrolled non-insulin freated type 2 diabetic patients

» Newly recognized hyperglycemia

<« Check BS géhr

<« Correction insulin (100-180)

<« Check HbAIlC

< Continuing home diabetic medication may be considered

» If 24-36 hour BS<180 :check BS daily + correction insulin DC

» |F 24-36 hour BS>180 :scheduled insulin therapy should be initiated



Non insulin therapy in diabetic covid-19
patients

< Sulfonylureas, elevated hypoglycemia risk(AKl/elderly/insulin)
<« Metformin Cl in hypoxia/renal/hepatic dysfunction

<« SGLT2 increase risk of DKA

<« GLP1A risk of nausea/vomiting

< DPPA4I: sitagliptin linagliptin in selected patients:

<« Hospitalized patients with type 2 DM & mild hyperglycemia(BS<180
mg/dl)/in the recovery phase of covid-19

< DPP4| +Insulin(correction/basal)

<« T/D: |late onset of action, fluid retention/HF aggregation

L)



Table 1: Considerations for Non-Insulin Therapies in the Hospital Setting for COVID-19 Patients

Drug Class Concerns for Hospital Use Relevance to COVID-19
Patients

Sulfonylureas
Insulin Secretagogues

Metformin

DPP 4 Inhibitors

SGLT2 Inhibitors

GLP1 Receptor Agonists

Thiazolidinediones

High risk for hypoglycemia
particularly in patients > age 65,
with eGFR < 30 ml/min, or
receiving insulin therapy

Contraindicated for patients
with respiratory problems and
hypoxia, hemodynamic
instability, and unstable renal or
hepatic function

DPP 4 enzyme has been
identified as a co-receptor for
the coronavirus which has
potential to either favorably or
unfavorably affect the binding

of the virus to cell membranes.
Majority of inpatient studies
with these agents used these in
combination with correction or
basal insulin.

Increases risk for euglycemic
DKA, UTI, genital infections,
and volume depletion

Nausea and vomiting,
particularly in patients who are
not eating meals on a regular
basis

Delay in glucose lowering
effect, increase risk for fluid
retention in insulin treated
patients

The occurrence of any
hypoglycemic event increases
need for interaction with
hospital personnel.

Hospitalized patients with
COVID-19 can experience
sudden and rapid deteriorations
in clinical status which
contraindicates continued use of
metformin in these patients
when hospitalized

Generally not recommended in
acute phase of COVID-19 due
to concerns for abrupt
deteriorations in clinical status.
Saxagliptin and alogliptin
should not be used as they are
associated with higher risk for
HF.

Discontinuation of these agents
recommended at time of
hospitalization.

Patients treated with long acting
agents will have these on board
at time of hospital admission.
Continued use not currently
recommended during acute
hospitalizations.

These agents should not be used
in this population.

A Pragmatic Approach to Inpatient Diabetes Management
During the COVID-19 Pandemic. J Clin Endocrinol Metab.2020



Treatment option

Uninfected but living in environment Ambulatory mild disease Hospitalized: moderate disease ' Hospitalized: severe disease
with prevalent COVID-19 (admitted to ICU)

Insulin DPP4 inhibitors Insulin Insulin Insulin

Metformin GLPI analogues DPP4 inhibitors DPP4 inhibitors DPP4 inhibitors

12D a-?nlhuic';'s;d; = Metformin Metformin

GLP1 GLP1
analogues analogues

Sulfonylurea Sulfonylurea Sulfonylurea Metformin

a-Glucosidase | GLP1
___inhibitors analogues

' " a-Glucosidase |
12D lnl_\lhi_mn

Recommended

a-Glucosidase
inhibitors

c
2
8
K
3
o
b
3
3
3
Q

Sulfonylurea

TZD

Not recommended




Covid Patients who require insulin
therapy

<« Typel/type 2 insulin treated diabetes
<« Type 2 diabetes with persistent BS>180

< Basal insulin (long acting)+prandial insulin for patients who are
eating/ enteral / parenteral nutrition+ correction insulin for BS above
target range

< CheckBS :

<« PO patients: before each meal & bed fime

<« NPO/enteral /parenteral nutrition :g4-6 hour

A Pragmatic Approach to Inpatient Diabetes Management
During the COVID-19 Pandemic. J Clin Endocrinol Metab.2020



Table 2: Initiating Insulin Therapy in the Acute Care Setting*

| Basallnsulin Prandial Insulin

Patients who are eating

Patients who are NPO

Patients receiving parenteral
nutrition

Patients receiving continuous
enteral nutrition™

Patients receiving bolus enteral
nutrition”

Glargine U100
Starting dose: 0.1-0.2
units/kg/day**

Rapid acting analog
0.1 unit/kg/day in
divided doses before
meals

Glargine U100
Dose: 0.1-0.2
units/kg/day

Start if BG > 180
mg/dl despite use of
insulin in TPN
solution

1 unit/10 to 15 grams
of carbohydrate in
parenteral solution

NPH insulin administered every 8-12 hours
with rapid acting or regular insulin
administered every 4 to 6 hours
Or
Human 70/30 insulin administered every 8 to
12 hours
Starting dose: 0.1-0.2 units/kg/day**
Alternative regimen: Administer as rapid

Glargine U100 acting insulin analog
Starting dose: 0.1-0.2 or regular insulin
units/kg/day every 4 to 6 hours
according to duration
of enteral nutrition’

Administer rapid acting or regular insulin prior
to administration of enteral nutrition (similar to
patients eating meals).

Some patients may also require basal insulin

Administered
prior to meals
Reduce dose by
50% if given at
bedtime

Administered
every 4 to 6 hours
as a rapid acting
insulin analog or
regular insulin,
respectively

Administered
every 4 to 6 hours
as a rapid acting
insulin analog or
regular insulin,
respectively

Administered as a
rapid acting
insulin analog or
regular insulin
every 4 to 6 hours,
respectively

Administered
prior to bolus

A Pragmatic Approach to Inpatient Diabetes Management

During the COVID-19 Pandemic. J Clin Endocrinol Meta
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Insulin INfusion

<+ When glycemic control can not be achieved with SC insulin
(alone/combination with basal insulin)

< Variation in insulin dose

< Insulin resistace,50 unit/hr insulin requirement/close monitoring
>20unit/hr

< Basal insulin facilitate fransition to SC
<« When Stable infusion rate is achieved: check BS: g4-6
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Table 1
journal homepage: WWW.JDCJOURNAL.COM Summary of the effects of antidiabetic drugs on C-reactive protein, interleukin-6 and fer-
ritin in human studies,
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Metformin & covid

Comparison of clinical outcome of patients between the metformin group and no-metformin group

Clinical outcome

Hospitalization time (days
In-hospital mortality, n (%) : : ;

Comparison of clinical characteristics of patients between the metformin group and no-metformin group

Characteristic

Age (years)
Male gender, n (%)
Underlying disease, n (%)
Hypertension
Coronary heart disease
Malignancies
Chronic nephrosis
Chronic obstructive pulmonary disease
Clinical severity, n (%)
Moderately ill
Seriously ill
Critically ill
Oxygen-support category, n (%)
Ambient air
Noninvasive oxygen support
Invasive ventilation

Metformin group (n = 104)
63.0 (55.8-68.3)

53(51.0)

62 (59.6)
11 (10.6)
1(1.0)
1(1.0)
0(0.0)

27 (26.0)
75(72.1)
2(1.9)

27 (26.0)
76 (73.1)
1(1.0)

Metformin group {n = 104)

103 (57.5)

102 (57.0)
32 (17.9)
6(3.4)
3(1.7)
6(3.4)

39(21.8)
132 (73.7)
8 (4.5)

39 (21.8)
135 (75.4)
5(2.8)

No-metformin group (7 = 179)
65.0 (57.5-71.0)

No-metformin group (n = 179) P-value

Metformin Treatment Was Associated with Decreased Mortality in COVID-19 Patients with Diabetes in a Refrospective

Analysis.Am.J.Trop.Mee.Hyg,103(1),2020,pp.69-72



Metformin & covid

Comparison of laboratory value of patients between the metformin group and no-metformin group

Laboratory parameter Metformin group (n = 104)

No-metformin group (n = 179) P-value

White blood count (x10%/L)
Lymphocyte count (x10%/L)

Monocyte count (x10%L)

Neutrophil count (x10%L)

Eosinophil count (x10%L)

Basophil count (x10%/L)

Platelet count (x10%/L)

Alanine aminotransferase levels (U/L)
Aspartate aminotransferase levels (U/L)
Gamma-glutamyltransferase levels (U/L)
Serum creatinine levels (umol/L)

6.12 (5.12-7.20)
1.24 (0.87-1.77)
0.50 (0.41-0.63)
4.18 (3.29-5.19)
0.05 (0.01-0.11)
0.01 (0.01-0.03)
237 (177-314)

23.0 (14.5-32.5)
23.5 (18.0-33.0)
30.0 (20.0-46.3)
69.0 (57.0-85.0)

6.11 (5.02-7.98)
1.08 (0.69-1.55)
0.50 (0.36-0.64)
4.24 (3.09-5.87)
0.04 (0.00-0.09)
0.01 (0.01-0.02)
222 (160-274)

22.0 (15.0-33.5)
25.0 (19.0-35.5)
28.0 (19.0-50.0)
71.0 (56.0-90.0)

0.55
0.13
0.55
0.50
0.31
0.86
0.06
0.67

Blood ur 4.95 (4.00-6.00)

Ciomparison of treatmeant of patienta hetweaan tha metfarmin group and no-matfarmin groun
Treatmant Metformin group (1 = 104)

Artidiabetic treatment, r (26)
Insulins 61 (58.79) 91 (50.8%)
Glucosidase inhibitora 532 (51.095) 80 (44.7540)
Insulin secreting drugs 28 (26.9%) 34 (19.0%)
Dipeptidyl peptidase-4 inhibitors 11 (10.6%) 16 (8.9%)
Insulin sansitizing aganis & (5.8%) € (3.4%:)
Artiviral traatment, n (%6)
Arbidol 717 (74.0%)
Lopinavir-ritonavir 25 (24.09%) 20({18.29%)
Chlaroquine/hydroxychioroquine 8(7.7%) 11(B.1%)
Ribavirin 12 (11.5%) 15 (8.4%)
Intarfaran 10 (9R%) 14 (7 R%.)
Chinese traditional medicine 73 (76.0%) 120(67.0%)
Artibacterial treatment, 1z (%) 72 (69.2%) 124 (69.3%)
Articoagulants, n (%) 26 (25.0%) 61(34.1%)
Glucocorticoids, n (%) 40 (38.5%) 65 (36.3%)
Statins, r (%) 20 (19.2%) 35({19.5%)

Mo-mesformn greup 1= 179}
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DPP4l in covid patient
with/without DM may reduce
virus entry/replication into
airways , hamper sustained
cytokine storm , inflammation
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Fig.1 Working hypothesis on the possible role of DPP4 inhibition (DPP4i) with gliptins to antagonize COVID-19 virulence and immunopathol-

ogy
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Table 1. SGLT2 Inhibitors and COVID-19.

Current Status

Potential for the Future

Health agencies recommendation to avoid SGLT2
inhibitors during COVID-19 (“sick day rules”)
Risk of volume depletion

Hypotension

Ketoacidosis

Potential drug interactions (canagliflozin and
lopinavir/ritonavir)

SGLT2 inhibitors and organ
protection in diabetes and outside
diabetes

Clinical: heart failure, CKD
Preclinical: lung

Ongoing RCT to assess organ

protection in COVID-19
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Glucocorticoid o
iInduced : (6-]%7? ZItTT:Irr:\iI/I)
hyperglycemia

.

BS géhr/more
frequent if out of
ideal range

< Targeted glucose
level:6-10/12 mmol/l

Any bs>10

All bs<10 mmol/I sl

Continue
checking qid & Dexamethasone therapy in COVID-19 patients and guidance for the
correcting if management of blood glucose in people with and without diabetes.
bs>12 mmol/l Diabetic Medicine(2020)

After 48 hr

Check bs daily
atl18




Correction dose of rapid acting insulin

Insulin Weight-
GIH naive based

freatment Insulin

tfreated DD

Dexamethasone therapy in COVID-19 patients and guidance for the
management of blood glucose in people with and without diabetes.
Diabetic Medicine(2020)



Correction dose of rapid acting insulin

CORRECTION DOSES OF RAPID ACTING INSULIN

« TDD = <50 UNITS '« TDD =50 -100 UNITS 0=
PERDAY PERONY = ot
o DR WEIGHT < 50 K& « DR WEIGHT 50 -100 KG - ORWEIGHT >100K6 &
12.0-14.9 2 units 2 units | & units » Please check KETONES if
15.0-16.9 2 units 3 units 5 units . glucose >12.0mmol/L

17.0-18.9 3 units & units | 5 units | &) 1§ KETONE >1.5mmol/L,
19.0-20.9 3 units | S units 6 units for doctor review
21.8-22.9 & units | 6 units | 7 units " & 1§ KETONE >3.0mmol/L
1 23.0-24.9 & units | 7 units | B units . Exclude DKA-Venous pH,
25.0-27.0 5 units | 8 units 9 units bicarbonate, lab glucose,
Over 27 b units | 9 units 10 units - UGE. Refer to diabetes team

Dexamethasone therapy in COVID-19 patients and guidance for the
management of blood glucose in people with and without diabetes.
Diabetic Medicine(2020)



Maintaining glycemic control

Age >70
GFR<30
NPH
dose:0.15
unit/kg/day

2/3 in the morning

Start NPH when

Not on NPH/long bs>12mmol/l due to 0.3 unit/kg/day

acting insulin

dexa
1/31in ’rhe early
On twice daily NPH evening
GIH Once/twice daily Increase basal/NPH
long acting by 20 %-40%

insulin/basal-bolus If hyperglycemia persist in

Continue mixed NPO patient on adjusted

On twice daily pre- insulin & increase basalinsulin, corrective
mix insulin morning dose by 20- rapid acting insulin should
40% be added

Dexamethasone therapy in COVID-19 patients and guidance for the
management of blood glucose in people with and without diabetes.
Diabetic Medicine(2020)



Dose adjustment

TWICE daily NPH or long-acting insulin
GUCOSELEVEL

<hmmol/L Reduce evening insulin by 20%  Reduce merning insulin by 20%

4.1-6mmol/L Reduce evening insulin by 10%  Reduce merning insulin by 10%

6.1-12mmol/L No change No change

12.1-18mmol/L Increase evening insulin 10% Increase morming insulin by 10%

>18mmal/L Increase evening insulin by 20%  Increase moming insulin by 20%

ONCE daily long-acting insulin

IR m e
P I.,.\'.. PR

Reduce insulin by 20%

4.1-6mmol/L Reduce insulin by 10%
6.1-12Zmmol/L No change

12.1-18mmol/L Increase insulin by 10%
>18mmol/L Increase insulin by 20%

Dexamethasone therapy in COVID-19 patients and guidance for the

management of blood glucose in people with and without diabetes.
Diabetic Medicine(2020)
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Contents lists available at ScienceDirect

Diabetes & Metabolic Syndrome: Clinical Research & Reviews SR

journal homepage: www.elsevier.com/locate/dsx e

Clinical profile and outcomes in COVID-19 patients with diabetic )
ketoacidosis: A systematic review of literature R

Rimesh Pal * "1, Mainak Banerjee ™!, Urmila Yadav €, Sukrita Bhat Table 2

* Department of Endocrinology, Post Graduate Institute of Medical Education and Research, Chandigarh, 160012, Showing demographic parameters of the COVID-19 patients with DKA (and com-

® Department of Endocrinology, Institute of Post Graduate Medical Education and Research, Kolkata, 700007, Indi .
¢ National Institute of Nursing Education, Post Graduate Institute of Medical Education and Research, Chandigarh bined DKA / HHS ).
9 Department of Hematology, Institute of Hematology and Transfusion Medicine, Medical College and Hospital, Ki

Parameter

Age (years) [Median (IQR)]

Sex (N =102) ©

Value

455 (B6.2—57.7) [7.8,10—16,18—21,23,24,28]°
57.0 (U8.0—64.0) [22] °

q () —70.0 O
Male (n = 64, 63%)

Female (n = 38, 37%)

Ethnicity® (N = 84)

Black (n = 30, 36%) ©

19 study, 110 patient
83% DKA
17% DKA,HHS( higher Type of diabetes ' (N = 97)
BS, more dehydration,

higher mortality (67% vs

29%) Use of SGLT2 inhibitors £
BMI (kg/m?) [Median (IQR)]

Hispanic (n = 19, 23%)

White (Caucasian) (n = 10, 12%)
Asian (n = 6, 7%)

Mixed (n = 4, 5%)

Others (n = 8, 9%)

Unknown (n = 7, 8%)
Pre-existing TIDM (n = 12, 12%)

[ Pre-existing T2DM (n = 74, 77%)

Newly diagnosed (n = 10, 10%)
Gestational DM (n = 1, 1%)

26.6 (3.7—32.3) [7,11—-13,16,28] "
24.7 @1.3—28.5) [22] ®
27.1 (23.2—33.0) [9]



Table 3
Showing biochemical parameters at presentation in COVID-19 patients with DKA (and combined DKA/HHS)

Biochemical parameter at presentation Value®

Blood glucose (mg/dl) 568.5 (3855—889.7) [7.8,10—16,18—21,2324,28] *
486.0 (396.0-558.0) [22] ¢
506.5 (252.0—1485.0)
9
1[ 1.]? (9.5-13.2) [10—13,16,19,23.24 28] ©
124 (10.7—14.2) [22] ¢
7.17 (6.99—7.24) [7.8,10—16,1821,23,24,28] ¢
720 (6.90-7.30) [22] £
Bicarbonate {mmolfl) 80 (6.0—125)[7.8,10—14,16,23.24,28] *
118 (7.8—154) [22] #
Anion gap (mEq/T) 290 [18.0—32.0) [7.8,12,13,15,20,24.28] !
148 (10.4—-20.5) [22] *
281 (14.3—412)
[9]

Table 4
Showing companison of dimical outcomes of COVID-19 patients with DKA {and combmed DKA/HHS) in whom individual patient data were available (N = 27).

Parameter Discharged (n = 17) Deceased (n = 107 p value

Age (years) A6.0(335-54.0) 425({342-59.7) 1.000

Sex Male = 11 Male = 10 -
Female = 6 Female = 0

DKA vs. Combined DKA/HHS DKA = 15(71%) DKA = 6 (29%)
DKA/HHS = 2 (33%) DKA/HHS = 4 (67%)

ose (meldl 463.0 (347.0-641.0 801.5 (376.5—10805)

pH 7.23 (709-7.26) 7.00 (691—7.11)

Bicarbonate [mmol/l) 10.4 (60—15.0) 7.0(57—8.0)

Anion gap (mEq/l) 25.5({168—34.0) 29.0 {28.0-30.5)

COVID-19: Novel coronavirus disease; DKA: Diabetic ketoacidosis; HHS: Hyperglycemic hyperosmolar syndrome.
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DKA prevention in COVID

INSULIN REDUCTION
MORMOGLYCEMIASHYPOGLY CEMIA,
KETOMES (starvatian) BLOOD GLUCOSE
= 5,0 mmaolfL &,0- 10 mmal/L
+ Noextrainsulin
= Reduce TDD insulin 20%
# Oral sugar fluids and extra CHO %!
If BG < FO0mg/dl = Hypo correction (consider mini-dose of glucagon )
Reduce TOD insulin 15%
0,6—0,9 Tracefsmall Give ardinary bolus + Oral sugar floids
rnmolfL - Oral sugar fluids  Extra CHO T
Extra CHO™
¢ Reduce TOD insulin 10%
= Give ardinary bolus
» Oral sugar fluids
w Extra CHO '

< 0,5 mmaolfL Wegativeftrace * No extra insulin

» Give ordinary bolus
= Oral sugar fluids
® Extra CHO '

1-14 mmaol/L | smallf/moderate

¢ Add +5% TDD or 0,05 U/Kg to
= Do not reduce TOD insulin ordinary bolus

» Give ardinary bolus = Oral sugar fluids

= Oral sugar fluids # Extra CHO !

s Extra CHO'!

o |f yomiting, cannat eat or drink, consider IV Saline +5% glucose solution

15-29
mmelfL

Moderateflarge

e Add +5% TDD or 0,05 U/Kg to

Z 3 mralfL ardinary bolus

Risk of Ketoacidosis
CHECK FOR BG AND KETOMES EVERY 2 HOURS

Sick day Management in Children and Adolescents with Diabetes . ISPAD Clinical Practice Consensus Guidelines 2018



DKA freatment in COVI

Table 1. Classification of hyperglycemic crisis severity (10) and insulin treatment options

Blocd glucose mg/dL (mmol/L)

pH

HCO, (mmol/L)
Urine/serum ketones
Serum osmolality® (Osm_)

Anion gap
Mental status

Insulin therapy
Frequency of glucose monitoring
Location of care

Mild DKA
> 250 (>13.8)

7.25-7.30
15-18
+

Elevated
Alert
SC/V

every 1-2 hours

Intermediate
care unit

Moderate DKA

>250 (>13.8)

7.00-7.24
10-14
+

Elevated

Alert/drowsy

SC/AV

every 1-2 hours

Intermediate
care unit/ICU

Severe DKA
=250 (=13.8)

<7.00
<10
+

Elevated
Stupor/coma
I

every 1 hour
ICU

HHS
=600 (>33.3)

>7.30

>18

+

320
Elevated
Stupor/coma
\

every 1 hour
ICU

HK

=600
(>33.3)

+

320
Elevated
Stupor/coma
Y

every 1 hour
ICU

Diabetic Ketoacidosis in COVID-12:Unige Concerns and Considerations .J Clin Endocrinol Metalb(2020)






DETAILED TREATMENT GUIDANCE BG 200-250 mg/dL
NO PRIOR KNOWN DIABETES or KNOWN DIABETES ON <2 ORAL AGENTS MONITORING

* Check HbA,, if none available in last 3 months Check BG every 6 h

Start sliding scale regular insulin: moderate to high dose and escalate scale if BG >250 mg/dL

Add scheduled regular insulin every 6 h if TF initiated (see above for regular insulin dosing
based on eGFR and hourly TF rate) + scale
Add scheduled regular insulin if BG remains>250 mg/dL + scale even if no TF initiated

KNOWN DIABETES PRIOR TO ADMISSION Check BG every 6 h
* Check HbA;, if none available in last 3 months

T1DM NPO: add basal insulin glargine ASAP (to avoid DKA): use 70% of home dose if

eGFR >50 and 50% if eGFR <50 + scale

T1DM on insulin pump and has supplies: if feasible, continue basal insulin via pump (use
increased temporary basal rate if needed); rare use in ICU so calculate total basal asin a

T1DM + TF: continue basal insulin (to prevent DKA) and add scheduled regular insulin for

TF every 6 h (guidance above based on eGFR and TF rate) + scale

T2DM NPO: on regimen that included insulin prior to admission: start 25-50% basal dose + scale

T2DM on insulin PTA + TF: start 25-50% basal dose and regular insulin for TF coverage every
6 h; see above for dose calculations + scale

BG, blood glucose; DKA, diabetes ketoacidosis; eGFR, estimated glomerular filtration rate (mL/min/1.73m?);
HbA;., hemoglobin A;.; NPO, nothing by mouth; PTA, prior to admission; T1DM, patients with type 1 diabetes;
T2DM, patients with type 2 diabetes; TF, tube feeding.




Table 1—Initial subcutaneous insulin dosing guideline for critically ill COVID-19 patients admitted with high glucose

| MONITORING
| BG checkevery6 h

T2DM on home insulin {25-50% basal dose) or >2 drugs
| = Uncontrolled glucose on regular insulin alone: use 0.1-0.3 units/kg daily (below)
| = NPH may be appropriate basal for patients on steroids

BG 250-350 mg/dL: START SCHEDULED SUBCUTANEOUS INSULIN
HIGH SENSITIVITY MODERATE SENSITIVITY | LOW SENSITIVITY
No known diabetes, Known DM, renal Known DM, renal
known DM with renal failure (eGFR 30-50), function (eGFR >50),
failure (eGFR<30), insulin | intermediate disease steroids, severe
naive, mild disease® course** disease®**

| 0.1 units/kg/day 0.3 units/kg/day
| Approximate start doses (units/kg every 6 h); use clinical judgement
0.15 | 0.2

| 01015 0.2-025
|

Moderate
FOLLOW TRENDS IN INFLAMMATORY MARKERS: PROCALCITONIN, o-DIMER, hsCRP, AND TRIGLYCERIDES TO GUIDE IN UPWARD or DOWNWARD TITRATION
OF INSULIN DOSE
N NOT INITIATED or VARIABLE INFUSION RATES HARD TO TRANSITION
| BG (mg/dL) | Give subcutaneous regular insulin dosed as below: | MONITORING
| 350-450 | 0.2 units/kg | After2h
— _| 0.3 units/kg |
2nd dose 250-350 | None | After4 h
| Give 50% original dose |
| | Redose original dose calculated in 1 |
3rd dose | Maintain current dose + add low dose sl | After6h

| >450 | Increase current dose 30% + add moderate dose sliding scale |
| >4 doses | Titrate dose in 3 as per BG and order as scheduled regular | Every6h
| BASAL INSULIN: #as above

| Multiply average hourly drip rate x 3
| Give that dose as subcutaneous regular insulin stat; stop insulin drip |

| 2nd dose <70: hypoglycemia protocol | After4 h

1st dose Calculate average hourly dripratefor2 h After2 h
‘ e

70-150: reduce dose by 50%
|
| ulin |
3rd dose | <70: hypoglycemia protocol | After6h
| 70-150: reduce dose by 50% + add moderate dose gscale ‘1

3l dose + add moderate dose sliding scale
_ ['>350: increase original dose by 50% + add high dose shidingscale |
| 4 doses | Titrate dose in 3 as per BG and order as scheduled regular | Every6 h
| BASAL INSULIN: #as above
G >450 m, JORT DURATION OF IN: [FUSION TILL DRIP RATE STABILIZES




Jad



Lije of insulin | Insulin dose (units/kg
| BASAL# Glargine daily: noon or 6 .M. | 0.1 units/kg/day 0.15-0.2 units/kg/day | 0.3 units/kg/day

| Scheduled regular insulin every 6 h | Approximate start doses unltsng every 6 h); use clinical judgement
No tube feeds | 0.1
Low rate tube feeds (<25 cc/h) 0.1-0.125

H_ggh rate tube feeds (225 cc/h) 0.15

Regular insulin every 6 h [ Moderate Moderate
FOLLOW TRENDS IN INFLAMMATORY MARKERS: PROCALCITONIN, p-DIMER, hsCRP, AND TRIGLYCERIDES TO GUIDE IN UPWARD or DOWNWARD TITRATION
OF INSULIN DOSE




. BG >350 mg/fdL: INSULIN INFUSION NOT INITIATED or VARIABLE INFUSION RATES HARD TO TRANSITION
| Regular insulin | BG [mg/fdL) | Give subcutaneous regular insulin dosed as below: | MONITORING
1st dose | 350-450 | 0.2 units/kg | After2 h

2nd dose
| Give 50% original dose
_ | Redose original dose calculated in 1 i
3rd dose | Maintain current dose + add low dose sliding scale | After6 h

Increase current dose 20% + add moderate dose sliding scale
| >450 | Increase current dose 30% + add moderate dose sliding scale |

. >4 doses | Titrate dose in 3 as per BG and order as scheduled regular | Every6h




| BASAL INSULIN: #as above
BG >350 mﬂdL: TRANSITIONING FROM INSULIN INFUSION WITHIN A FEW HOURS VERY QUICKLY WITH SUBCUTANEOUS REGULAR INSULIN
REGULAR insulin | BG (mg/dL) MONITORING
1st dose | Calculate average hourly driprate for 2 h After2 h
Multiply average hourly drip rate = 3
| Give that dose as subcutaneous regular insulin stat; stop insulin drip I
| <70: hypoglycemia protocol | Afterd h
70-150: reduce dose by 50%
150-350: no intervention l

| >350: repeat original dose of regular insulin I

| <70: hypoglycemia protocol | After6h
70-150: reduce dose by 50% + add moderate dose sliding scale
150-350: continue mgmal dose + add moderate dose sitdmg scale

| >350: increase original dose by 50% + add high dose sliding scale

I >4 doses | Titrate dose in 3 as per BG and order as scheduled regular | Every6h
| BASAL INSULIN: #as above

| BG >450 mg/dL: SHORT DURATION OF INSULIN INFUSION TILL DRIP RATE STABILIZES




