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Does it matter?
* Ok to have a glucose of 1.8 once in a while?

o

* Ok to have a glucose of 2.8

o

* Ok to have a glucose of 3.8

i (o

* Ok to have a glucose of 4.8



The Latest NICE Guidance for
Type 1 and Type 2



Hypo prevention Type 2 NICE

Type 2 diabetes in adults: management
NICE guideline [NG28] Published date: December 2015 Last updated: July 2016

* “Reducing the risk of hypoglycaemia should be
a particular aim for a person using insulin or
an insulin secretagogue”

o

e “..if...drug not associated with hypoglycaemia,
support the person to aim for an HbA1c level
of 48 mmol/mol (6.5%). For adults on a drug
associated with hypoglycaemia, support the
person to aim for an HbAlc level of
53 mmol/mol (7.0%)”



Type 2 NICE

* “Consider relaxing the target HbAlc

evel............ [in] people who are at risk of falling,
neople who have impaired awareness of
nypoglycaemia, and people who drive or operate
machinery as part of their job”

e “Consider pre-mixed (biphasic) preparations that
include short-acting insulin analogues, rather
than pre-mixed (biphasic) preparations that
include short-acting human insulin preparations,
if: a person prefers injecting insulin immediately
before a meal or hypoglycaemia is a problem ”




Type 2 NICE

* “Consider switching to insulin detemir or
insulin glargine from NPH insulin in adults
with type 2 diabetes: who do not reach their
target HbAlc because of significant
hypoglycaemia or who experience significant
hypoglycaemia on NPH insulin irrespective of
the level of HbA1lc reached”



Hypo prevention Type 1 NICE
Type 1 diabetes in adults: management
NICE guideline [NG17] Published date: August 2015 Last updated: July 2016

https://www.nice.org.uk/guidance/ngl7/chapter/1-Recommendations

1.10.13If hypoglycaemia becomes unusually problematic or of increased
frequency, review the following possible contributory causes:

inappropriate insulin regimens (incorrect dose distributions and insulin
types)

meal and activity patterns, including alcohol

injection technique and skills, including insulin resuspension if necessary
injection site problems

possible organic causes including gastroparesis

changes in insulin sensitivity (including drugs affecting the renin—
angiotensin system and renal failure)

psychological problems
previous physical activity
lack of appropriate knowledge and skills for self-management.



https://www.nice.org.uk/guidance/ng17/chapter/1-Recommendations

Type 1 NICE
Hypoglycaemia ;assessment; and awareness

if there is a need to know blood glucose levels more
than 4 times a day for other reasons (for example,
impaired awareness of hypoglycaemia, high-risk
activities)

Identifying and quantifying impaired awareness of
hypoglycaemia

1.10.1Assess awareness of hypoglycaemia in adults
with type 1 diabetes at each annual review. [new 2015]

1.10.2 Use the Gold score or Clarke score to quantify
awareness of hypoglycaemia in adults with type 1
diabetes, checking that the questionnaire items have
been answered correctly. [new 2015]



Type 1 NICE
Hypoglycaemia :Management

Review insulin regimens and doses and prioritise strategies to avoid hypoglycaemia in
adults with type 1 diabetes with impaired awareness of hypoglycaemia, including:

reinforcing the principles of structured education
offering continuous subcutaneous insulin infusion (CSll or insulin pump) therapy
offering real-time continuous glucose monitoring. [new 2015]

“Consider real-time continuous glucose monitoring for adults with type 1 diabetes
who are willing to commit to using it at least 70% of the time and to calibrate it as
needed, and who have any of the following despite optimised use of insulin therapy
and conventional blood glucose monitoring:

More than 1 episode a year of severe hypoglycaemia with no obviously preventable
precipitating cause.

Complete loss of awareness of hypoglycaemia.

Frequent (more than 2 episodes a week) asymptomatic hypoglycaemia that is
causing problems with daily activities.

Extreme fear of hypoglycaemia.”



Type 1 NICE
Hypoglycaemia :Management

* 1.9 Referral for islet or pancreas
transplantation

* 1.9.1Consider referring adults with type 1
diabetes who have recurrent severe
hypoglycaemia that has not responded to
other treatments (see section 1.10) to a
centre that assesses people for islet and/or
pancreas transplantation. [new 2015]



http://www.nice.org.uk/guidance/ng17/chapter/1-Recommendations#awareness-and-management-of-hypoglycaemia-2

..Balance..




Balance of Medication
Efficacy and Safety

ldeally

-Glucose lowering effect
-Absence of hypoglycaemic effect
-Improved lipid/metabolic status

-Improved CVS event profile



Healthy eating, weight control, increased physical activity & diabetes education

Mono- .
therapy Metformin

Efficacy” high

Hypo risk low risk

Weight neutral/loss

Side effects Gl / lactic acidosis

Costs low

If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference —choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +

Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor(| | Insulin (basal)
thera pyw dione inhibitor inhibitor agonist

Efficacy” high (11 || p—— _intermediate .. I intermediate i | highest

Hypo risk moderate risk low risk Llowrisk . fLlowrisk 4| L i _highrisk ______________

Weight gain gain L neutral..___H| loss L gain .

Side effects hypoglycemia edema,HF,fxs . L rare ... 1 GU, dehydration L hypoglycemia

Costs low __. low L high X1 Y .variable

| AEEE—

Figure 2. Anti-hyperglycemic therapy
in T2DM: General recommendations Diabetes Care 2015;38:140-149; Diabetologia 2015;58:429-442



Side effects Gl / lactic acidosis
Costs low

If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference —choice dependent on a variety of patient- & disease-specific factors):

Metformin Metformin Metformin Metformin Metformin Metformin

+ + + + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor(] | Insulin (basal)
the rapyTJ dione inhibitor inhibitor agonist

Efficacy” high____. & ] _hi _intermediate .. .
Hypo risk moderate risk .. H i Llowrisk :
Weight gain o
Side effects hypoglycemia = &
Costs

_intermediate ... i L highest .
_lowrisk ________f] L i -high risk ...
_neutral . flloss
Lrare _L.GU, dehydration
L high X

flgain .
| hypoglycemia
Y variable________

low ___

If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference - choice dependent on a variety of patient- & disease-specific factors):

Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +

SGLT-2
Inhibitor

+

DPP-4
Inhibitor

+

Triple Sulfonylurea Thiazolidine-

_ GLP-1 receptorf] | Insulin (basal)
dione

agonist

therapy +
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SuU TZD

+
Loz | __su_|
°’I DPP-4-i l °’I DPP-4-i I
or| SGLT2-i or| SGLT2-i
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or| DPP-4-i
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or or | DPP-4-i
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M Healthy eating, weight control, increased physical activity & diabetes education
ono-
therapy Metformin

Efficacy” high

Hypo risk low risk

Weight neutral/loss

Figure 2. Anti-hyperglycemic therapy
in T2DM: General recommendations Diabetes Care 2015;38:140-149; Diabetologia 2015;58:429-442



Healthy eating, weight control, increased physical activity & diabetes education
Mono- -
therapy Metformin
Efficacy” high
Hypo risk low risk
Weight neutral/loss
Side effects Gl / lactic acidosis
Costs low
If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference —choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor|] | Insulin (basal)
therapy“ dione inhibitor inhibitor agonist
Efficacy” high_______ | _hi _intermediate _____ I intermediate i | highest
Hypo risk moderate risk ... L i Llowrisk . Alowrisk ] L i -high risk
Weight gain ~neutral .4 BIOSS TN jlgainEs=sss—————
Side effects hypoglycemia __. Lrare _L.GU, dehydration | hypoglycemia.....
Costs low __. _high X Y variable ______
If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference - choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Triple Sulfonylurea Thiazolidine- DPP-4 SGLT-2 GLP-1 receptor{] | Insulin (basal)
th dione Inhibitor Inhibitor agonist
erapy + + + +
su_| su_|
or | DPP-4-i I °’| DPP-4-i I or orI DPP-4-i I
or | SGLT2-i or| SGLT2-i or I DPP-4-i I or| SGLT2-i
or [GLP-1-RA or or or [GLP-1-RA
If HbA1c target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGL T2-i:
Metformin
v- - +
Combination ; . .
injectable Basal Insulin + LUEELUELETIIE or | GLP-1-RA
therapy*" : .
Py Diabetes Care 2015;38:140-149; Diabetologia 2015;58:429-442




M Healthy eating, weight control, increased physical activity & diabetes education
ono-
therapy Metformin
Efficacy” high
Hypo risk low risk
Weight neutral/loss
ide effe Gl / lactic acidosis
Metformin low
intolera nce or If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
con tra i n dica tio n any specific preference -choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor(] | Insulin (basal)
therapy“ dione inhibitor inhibitor agonist
Efficacy” high [11o| o R _intermediate _____ I intermediate _____ i L highest .
Hypo risk moderate risk low risk L low risk lowrisk .| L _highrisk_
Weight gain gain L neutral loss L gain ..
Side effects hypoglycemia .edema, HF,fxs M ! rare GU, dehydration L hypoglycemia.....
Costs low __. low _L high _variable_________
A —_—
If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference -choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Trip|e Sulfonylurea Thiazolidine- DPP-4 SGLT-2 GLP-1 receptor Insulin (basal)
thera dione Inhibitor Inhibitor agonist
Py = + + + +
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Yabolic feature Lineutin' | | o[ insuin |
- or or
(catabolic features, | insulin’ | | Insulin' |

BG 2300-350 mg/dl,
HbA1c 210-12%)

Combination
injectable
therapy*'

If HbA1c target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGL T2-i:

Metformin
+

‘ Basal Insulin + LCEEHGERGETI orI GLP-1-RA I l

Diabetes Care 2015;38:140-149; Diabetologia 2015;58:429-442



Healthy eating, weight control, increased physical activity & diabetes education
Mono- -
therapy Metformin
Efficacy” high
Hypo risk low risk
Weight neutral/loss
Side effects Gl / lactic acidosis
Costs low
If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference —choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin
+ + + +
Dual Thiazolidine- DPP-4 SGLT2 GLP-1 receptor
therapy“ dione inhibitor inhibitor agonist
Efficacy” _intermediate .. I intermediate i
Hypo risk lowrisk . flowrisk ] L
Weight _neutral ... loss ...
Side effects Lrare _L.GU, dehydration
Costs Lt high X1
If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference - choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin
+ + + +
Trip|e Thiazolidine- DPP-4 SGLT-2 GLP-1 receptor
thera dione Inhibitor Inhibitor agonist
py + + + +
orI DPP-4-i I or TZD or TZD or TZD
or| SGLT2-i or| SGLT2-i or I DPP-4-i I
ofere-cea}
Figure 2A. Anti-hyperglycemic
therapy.in T2DM:

Avoidance of hypoglycemia Diabetes Care 2015;38:140-149; Diabetologia 2015:58:429-442




Re-Audit of Severe Acute Hypoglycaemic
Admissions iInA & E

Identify topic

Set Standard

Implement Change

Analyse Data Collect Data

Presented by: Karen Moore-Haines & Sarah Woodley.
Lister 19/05/2016



Background

Previous audit undertaken in 2014 by Dr Julia Prague, Dr
Andrew Solomon and Dr Stella George.

Looked at all A&E attendences coded as hypoglycaemia
during a 3 month period.

A limitation was that it only captured presentations that had a
discharge summary created.

The re-audit was expanded to include a wide array of 33 data
points for patients admitted in association with a
hypoglycaemic episode (from hypo to discharged)

The re-audit started collecting data from March through to
September 2015 and the initial cohort was 63 patients.
However due to the usual constraints of obtaining notes, the
audit managed to look at 38 patients notes in greater detail.



Aims

Compare the results of the re-audit to the previous audit
Characterise in more detall clinical features of patients
presenting who had hypoglycemia

Find trends and patterns of admissions details for those
patients admitted

Fit the data from the patients admitted with hypoglycemia
Into the wider demographics and informatics of the
EAHSN data

Find possible proposals as a result of the re-audit for
lasting change to enable better care for patients who
arrive and/or are admitted with hypoglycemia



Standards

Relate the larger audit data to the published JBDS gold
standards for managing hypoglycemia

Assess awareness of hypoglycaemia in adults with type 1
diabetes at each annual review (NG17)

Use the Gold score or Clarke score to quantify awareness of
hypoglycaemia in adults with type 1 diabetes

Explain to adults with type 1 diabetes that impaired
awareness of the symptoms of plasma glucose levels below
3 mmol/litre is associated with a significantly increased risk
of severe hypoglycaemia

Any locally agreed best practice — Hypo Treatment Pathway



Methodology

Sample

|dentify list of patients who have come into A& E
with a diagnosis of ‘Hypoglycaemia’ on BIMS

Data Collection

All patients were included in the audit which were
identified on BIMS between the date 15t March
2015 — 30" September 2015 (7 month period)

|dentify list of patients admitted to the hospital via
the Information team to ascertain ‘coding’ on
discharge.



Results



Pre Hospital Information (n=38)

How was the patient conveyed to hospital?

Ambulance 27  (71%)
Self Presented 10 (26%)
Blank 1 (3%)

Patient admitted from?

Home 27  (71%)
Residential/Nursing Home 7 (18%)
Other 4  (11%)




Age and Gender (n=38)

Re Audit % EAHSN Project %
(n=38) (n=203)
6 1

16 42% 81 40%

Re Audit % EAHSN Project %
15 39% 127 63%
23 61% 76 37%



Number of patients

14 -

0 1 2 3 4 5 6

12

10

Length of stay (n=38)

7 8 9 10 12 13 23 24 33

Number of days



Ward Admitted to (n=26)

%
Acute Med 14 54%
General Med 7 27%
Surgical 1 4%
Childrens 3 12%
Blank/Not Known 1 4%

32% (n=12) of patients were discharged
straight from the emergency department



d

t

Co-morbidities (n=30)

—

® Hypertension m Depression = Asthma
m Special Needs IHD CKD
m Dyslipidemia m Dementia Hypothyroidism/Hyperthyroidism

=" CVA's = Neuropathy = Other



Type of diabetes (n=38)
I = S 0

Type 1 39% 49%
Type 2 11 29% 53 26%
Unconfirmed 2 6% 44 22%
Non Diabetes 10 26% 3 1%
Secondary 4 2%

e ——— — e —

Conscious 61% 68%
Unconscious 7 18% 65 32%
Blank/Not 8 21% - -

known



Non Diabetic patients (n=10]

Ketotic hypoglycaemia (3yr Old)

Dementia, decreased oral intake

GORD, poor feeding (2yr Old)

Tumour induced hypoglycaemia

Unknown ref'd to GOSH for metabolic investigations (8yr old)
Unknown (15yr old)

? ETOH induced

Fanconi syndrome, congenital hyperinsulinism and VSD (1yr old)
Poor feeding (1yr Old)

Diagnoses include hypoglycaemia, arrhythmia or vasovagal.



symptom which prompted
presentation (n=38)

- N=38 9%
Autonomic 7 18%
Neuroglycopenic 21 55%
Not Eating/Drinking 4 11%
Hypo Unawareness 3 8%
Not Known 3 8%

50% of patients had other complications

beyond the Hypo event, e.qg. fall x 7,
selzure, car crash



Blood GIUCOSE irst recorde
____

16% 2%
1.1-2 8 21% 71 35%
2.1-3 10 26% 71 36%
3.1-4 5 13% 36 18%
>4.1 0 0% 16 8%
Blank/Not Known 9 24% 1 0.5%

* 13% (n=5) of action taken was not appropriate on arrivalto A & E

* Only 45% of patients were given a long acting
carbohydrate once the BM was greater than 4



Gurrent Diabetes Medication in=38)
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Only 5% of patients had driving discussed and
documented In the notes.

The trust hypoglycaemic pathway was
followed for 61% of patients.

18% had recent hypo admissions in the last
year, and 50% had other recent admissions in
the last year



3%

m Acute Diabetes Team
mGP
Practice Nurse
® Community Midwife
= Not Documented
No Referral
= Paediatrics
m Endocrine FU



Recent HhA1c taken hefore Hypo event (n=28)
HbAlc taken < 3mths of hypo
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70 - ¢
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Patient



Recent HbA1c taken hefore Hyno event in=28)

Recent HbAlc taken >3 -<6

120 -
100 -
80 -

60' ’
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Recent HbA1c taken hefore Hypo event (n=28)
Recent HbAlc >6mths

120 -
100 - *
80 - \4

i .
60 .

HbAlc

40 -

20 -

Patient



Known to Hospital 16 42%
Not known to 21 55%
Hospital

Blank/Not Known 1 3%
Known to Community 4 19%
Not known to 5 24%
Community

Blank/Not Known 12 58%



600

500

400

300

200

100

(n=24)

=¢=Creatinine on admission <=l=Stable Ctreatinine

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24



Coding w-22

16

14

12

10

0 T

Septicemia, Hypo Stage 4 UTI site not Syncope and Other and
unspecified unspecified decubitis specified collapse unspecified
(a419) (el62) ulcer (11893) (n930) (r55x) convulsions

(r568)



Patient Mortality (n=8)

21% of patients have since passed away
(Ages, 1yr, 43yrs, 52yrs, 66yrs, 79yrs, 83yrs,
87yrs and 92yrs)

2 of these patients did not have a diagnosis of
diabetes (1yr old and 79yr old)



Patient Mortality (n=8)

DOB

07/01/1973

17/06/1924

09/10/1933

30/11/1964

27/07/1929

29/04/2015

29/11/1937

20/04/1950

Date of Hypo

04/03/2015

03/06/2015

14/09/2015

17/08/2015

11/08/2015

24/07/2015

25/07/2015

18/07/2015

Date of
Death

28/10/2015

21/11/2015

20/09/2015

27/08/2015

11/08/2015

04/11/2015

14/08/2015

21/10/2015

Contributing Factors?

AKI, CR 845
aspiration pneumonia

Out of hospital cardiac arrest, asystole

hypoglycaemia, AKI, metabolic acidosis,
raised ketones, high anion gap

Cardiac arrest
Sepsis, Dementia

cardiac arrest, lactate 9.5, VBG ph 6.8

Seen by DOT at
time of Hypo

Y

N



Conclusions

~50% are over 60yrs of age

63% are Male from EAHSN project but 61% are Female
from the re-audit

Majority of patients have a short stay (0-1 days)
Over 50% are admitted to Acute Med ward

Main Co-morbidities are IHD, Dementia and
Hypothyroidism/Hypertyroidism
Majority of patients are Type 1,

EAHSN -49% compared to 26% Type 2. Re-audit -
39% compared to 29% Type 2



Conclusions

Most common symptom which prompted presentation
was ‘Neuroglycopenic’

A high proportion on patients coming through A & E with a
hypo event do not have diabetes (26%)

The trust hypoglycaemic pathway was followed for 61%
of patients.

Only 45% of patients were given a long acting
carbohydrate once the BM was greater than 4

18% had hypo re-admissions in the last year
61% are either known to the Hospital or Community

It appears that creatinine remains unchanged on
admission and therfore may not be a large contributing
factor to hypo’s
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Finally ...

* new friends ...new technologies......and

pexcom @ GO




* new ways of using best friends...




Any Questions?
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