Hypoglycemia in DM patient
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Background knowledge

“Hypoglycemia”




Signs and symptoms

Autonomic symptoms: hypoglycemia
awareness
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Signs and symptoms

HAAF : hypoglycemia - associated autonomic failure

e deficiency of counter-regulatory hormone release
e lack of autonomic response to low blood sugar



Risk factor in DM patient

e Use inappropriate insulin, insulin secretagogue

e Diet

e Increase glucose utilization such as exercise, Infection

e Decrease endogenous hepatic glucose production: alcohol drinking,
cirrhosis

e Increase insulin sensitivity: decrease BW, exercise

e Decrease insulin clearance: decrease renal/liver function

e Old age, dementia

e Tight glycemic control

e Hx of severe hypoglycemia, HAAF



Diagnosis

e Whipple triad
o Serum plasma glucose <= 70
o Signs & symptoms of hypoglycemia
o Symptom improved after correct hypoglycemia

e |f GDM, hypoglycemia <= 60
e Do notuse HbA1C

In practical: DM patient can detected hypoglycemia form SMBG, DTX



Investigation

e Plasma glucose > whole blood glucose (DTX)
o adjusted plasma glucose = capillary whole blood glucose x 1.11

e False low
o Some drug ex. Vasopressor, acetaminophen
o High Hct
o Severe dehydration
o Hypoxemia
e Glucose Meter
o <75mg/dL - +- 15 mg/dL
o >75mg/dL: +- 20%

e I[fDTX56-70+ nosymptom : should be confirm plasma glucose



Severity

e Mild hypoglycemia : asymptomatic/ mild autonomic symptom
e Moderate hypoglycemia: autonomic + neuroglycopenic symptom-> can

correct by yourself
e Severe hypoglycemia: severe symptom -> can't correct by yourself



Type of hypoglycemia

Blood sugar clinical need help from others
Severe hypoglycemia </=70 mg/dL yes yes
Documented symptomatic hypoglycemia </=70 mg/dL yes no
Asymptomatic hypoglycemia </=70 mg/dL no -
Probable symptomatic hypoglycemia Tifinan1snsialdan | yes yes/no
wuLdianig
Pseudo-hypoglycemia/ relative hypoglycemia > 70 mg/dL yes yes/no
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Response

If intake glucose 15 g -> increase plasma glucose 38 mg/dL within 20 min
If intake glucose 20 g -> increase plasma glucose 65 mg/dL within 45 min
If intake > 30 g -> increase risk hyperglycemia

If on NG -> via NG/PEG 'lsiae



Key

e After correct hypogly > 80 mg/dL -> fiuaunssatae a1 1A 1 hr 1¥Aw carb
15 g + protein
e Find cause and correct it!

glucose will raise blood glucose. Added
fat may retard and then prolong the
acute glycemic response. In type 2 di-
abetes, ingested protein may increase
insulin response without increasing
plasma glucose concentrations (58).
Therefore, carbohydrate sources high
in protein should not be used to treat
or prevent hypoglycemia. Ongoing in-
sulin activity or insulin secretagogues
may lead to recurrent hypoglycemia

6' Glycemic Targets: Standards Of American Diabetes Association
Medical Care in Diabetes—2019

Diabetes Care 2019,42(Suppl. 1):561-S70 | https://doi.org/10.2337/dc19-5006
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Prevention

Patient education

Close monitoring: follow up-> evaluate risk of hypoglycemia
Promote SMBG

Change glycemic target

Find risk and correct it



Data - hypoglycemia in DM pt.




DATA about hypoglycemia

e known case DM 1vuilszunal 62

o 2316 a1
o 6533 visit
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B | i Folsn Swovnu | Snaunda
1B 10 Essential (primary) hypertension 4,497 10,579
2 |E119 4 NIDM Without complications 2,316 ), 6;53_3'
3 |u77 | maduaSugunmuaznistleaiulsa 1,735 4,467
4 |u778 | msdasBuguamuazmstlesiulaniszysuaziten 1,547 3,545
5 |[Joo Acute nasopharyngitis [common cold] 1,529 1,843
6 |KO041 | Necrosis of pulp 1,459 1,997

7 |K30 [Dyspepsia 1,430 2,065
8 | M626(| natgduimia 1,261 4,736
K021 | Caries of dentine 1,200 1,942

509 | Fever, unspecified 1,181 1,434

051 | Chronic gingivitis 1,060 1,152
izziness and giddiness ) 1,013 1,381
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IPD case
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Al “ Holsn
il 0800 Spontaneous vertex delivery
i J441 Chronic obstructive pulmonary disease with acute :
B A099 | Gastroenteritis and colitis of unspecified origin
4 P599 Neonatal jaundice, unspecified
55 S0600 | Concussion: without open intracranial wound
416 1500 Congestive heart failure
71 T634 Venom of other arthropods toxic effect
8 7380 Singleton, born in hospital
9 A90 Dengue fever [c}assical dengue]
10 A090 | Other and unspecified gastroenteritis &ﬁd




Data inclusion

154 visit
No evidence of
hypoglycemia
152 visit
AnLTluse
127 51g
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Type of Diabetic mellitus in hypoglycemia
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Table 6.3—Classification of hypoglycemia (44)

V Level Glycemic criteria/description
u 4 Level 1 Glucose <70 mg/dL (3.9 mmol/L) and glucose =54 mg/dL
ACHUUINTA T
Level 2 Glucose <54 mg/dL (3.0 mmol/L)
Level 3 A severe event characterized by altered mental and/or

physical status requiring assistance
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54-70 mg% <54 mg%
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Analysis




IN SOIDAO HOSPITAL




Data analysis

Risk factor analyze
Age Older > younger
gender Female > male
s¥fulNANg 54 -70 mg% > below 54 mg%
21nN19 Mostly neuroglycopenia

hospitalization

Mostly 2-4 day




Causes of hypoglycemia in Soidao hospital

1.Missed meals and low carbohydrate content of meals

2. Infection

3. Alcohol

4. Drugs
A. Insulin
B. Insulin secretagogue

5. Acute kidney injury

6. Incorrect Insulin administration

7. Can't clarify, multifactors




WHUNHNAUUAAIFNAYDINTAA HYPOGLYCEMIA TugfUheiuivanululsaneiuianaenin

2. Brugs 3. Can't clarify

14%

10%
6. Incorrect insulin injection

4. Infection 3%

7. alcohol

1%

5. AKI
4%

1. missed meals

61%



DRUGS

Bl insulin

B insulin secretagogue

68%




Summary: Causes of hypoglycemia

—_—

Missed meals and low carbohydrate content of meals
2. Drugs

a. Insulin

b. Insulin secretagogue e.g. glipizide

Infection

Acute kidney injury

Incorrected insulin administration

kW



CKD associated with hypoglycemia?

nsiidunansdovazuasauiiifinninz hypoglycemia Tuunsas stage of CKD
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0
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CKD associated with hypoglycemia?

Limitation: Incomplete medical record
Can not interprete

Suggestion: GFR in all patient with hypoglycemia



Cirrhosis associated with hypoglycemia?

wnuduvivuaavsasazuasaunitiiu cirrhosis lTuaunLian11e hypoglycemia
120

100 97.35

2.65
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cost - effectiveness

Calculated DRG : 10500
RW =0.4723

WTLOS = 2.9

OT=9

AdjRW = 0.4723

91 : ludiheaffinine hypoglycemia agnvifian arsuan LitAin 3 Ju a1 WTLOS
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Al \ am’iaga ‘ ‘ #1 DRG ‘ | [imauﬁﬂmn'ﬁm DRG
HAN13%1 DRG
MDC: 10 ‘
DRG: 10500| (Endocrine disorders except diabetes wo complicated PDx wo sig CCC)
[RW= 0.4723 [WTLOS = 2.90] [AdiRW = 0.4723 |
Developers: o
Chairoj Zungsontiporn, MD
Orathai Khiaocharoen, PhD







cost - effectiveness

TIPS

1. faudiaun1z1sAINMNMNA(HIaLAiNA1 AdjRW)
2. If hypoglycemia m5vil & cause 310 infection ‘lav infection 1w 1ilu primary
diagnosis

3. If hypoglycemia A59il § cause a1n Acute renal failure 4iav hypoglycemia
tue 11w primary diagnosis






limitation

1. Medical record
a. folifiuuunasudsasiugas risk factor 3vlinsuinlddnlseifnsunsalal
b. nisdvLabaavauldudazau daruuand1enuuin iy BleaAu Blood sugar confirm diagnosis
I lldusadrdayanidsziinla
2. Diagnosis
a. ‘l¥n15&udu 21n hosXP Tag @ principal diagnosis 1w E110, 160, 162 ¥i1li ananaalaad
key primary diagnosis 8u u&1§in17r hypoglycemia 3au6e
3. management
a. &vliau standard Tuunesngy
b. fvhifiuummnisufiicuay aw. guatalau



Conclusion




Hypoglycemia
1 Diagnosis
3 Serum plasma glucose </= 70mg%
3 Signs & symptoms of hypeglycemia
1 Symptoms improve after correct hypoglycemia

Soozfor
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3 Causes
3 Missed meal
3 Drugs
3 Insulin
1 Insulin secretagogue €.9. glipizide
3 Infection

3 Incorrect insulin administration
3 Acute kidney injury

3 Alcohol

3 other.....



DTX <70mg%

moderate symptoms

fiu carbohydrate 15g.
then DTX next 15 min

4

DTX <70mg% DTX >80mg%

l

Blood for

- blood sugar (if DTX 54-70mg%)
- CBC (if suspected infection)

- BUN,Cr,eGFR

- Electrolyte (hx. of volume loss)

severe symptoms

1

50%glucose 50mL IV push
then observe clinical N"u

| ,

21115 LuATw 21n19

=,
20

"

fiu carbohydrate 15g.

_ early feed next meal <1 hr
then DTX next 15 min

or eat carb 15 g within 30 min




severe symptoms

50%glucose 50mL IV push
then observe clinical iui
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21115 LuRTIw

21119
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e
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DTX stat
+

50%glucose 50mL IV push
then observe clinical i

10%DNSS |V rate = (2xBWx60)x0.1 mL/hr
(1850 glucose 2mg/kg/min)

I

DTX q 15 min
keep 80-180 mg%
if DTX stable 2 times
then DTX g 1 hr

BW (kg)
40
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rate IV

48

60
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84

96



Checklist for causes of hypoglycemia

Missed meal
Drugs

3 Insulin
3 Insulin secretagogue e.g. glipizide

Infection

Incorrect insulin administration
Acute kidney injury

Alcohol

L L

(i Wy Wiy Ny N



Laboratory investigation for hypoglycemia in DM patient

Blood sugar
CBC

BUN/Cr, GFR
Electrolyte
+/- clot blood

s N =
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