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Case 1

AXX A4 E#: 70k £ F: 158 cm 92389563
WeE: 50.3 kg BE:A-ka DM Hx:2-3#

C.C: general weakness for 2 days



Present illness

This 70 y/o male is a patient with pituitary
adenoma, s/p transsphenoid removal in 2011,
s/p radiosurgery in 2014.

This time, he had general weakness for 2 days.

He had cough with sputum, running nose one
week ago, with decreased intake.

He denied fever, fainting, shortness of breath.
chest pain, abdominal pain.

but easy choking, slurred speech, weakness.
He was brought to ER

Impression: Hypoglycemia cause ?



Personal history

* allergy: no known drug or food allergy
alcohol: denied

betelnut: denied
smoking: 1PPD, quited at 45 y/o

* Family History:
brother: diabetes mellitus, stroke



Lab data

FerERTE H B 104.1/9 1/10 1/13 1/15
A ALZH(B)

BUN ulU/mL 0.515 9.8
Cr mg/dL 1.05 0.69 0.82
Na mEq/L 111 124 130 138
K mEq/L 3.8 3.2
ALT/GPT U/L 10 34

Sugar mg/dL 71 86

Cortisol ug/dL 0.88 12.68
HDL-C mg/dL 31

LDLA-f(g(direct) YT 40

T-Cholesterol mg/dL 95

Triglyceride mg/dL 78

Hb-Alc % 5.8




Sugar data

el 104.1/10 | 111 | 1/12 113 | 114 | 115 | 116 | 117
5 106 | 85 121 | 128 | 118 |80 107
oC 78 85 |78 168 | 227 |93 94 81
o 95 104 | 153 119 [ 202 | 134 | 191

9pm 11 97 |87 239 | 130 | 165 | 114




CBC/DC

WBC 8.9 1000/uL M3.9-10.6 F3.5-11
RBC 3.86 million/luL L  M4.5-5.9 F4.0-5.2
Hemoglobin 13.6 g/dL M13.5-17.5 F12-16
Hematocrit 35.6 % L M41-53 F36-46
MCV 92.2 fL 80-100

MCH 35.2 pg/Cell H 26-34

MCHC 38.2 gHb/dL H 31-37

RDW 12.3 % 11.5-14.5
Platelets 149 1000/uL L 150-400
Segment 52.1 % 42-74
Lymphocyte 38.8 % 20-56

Monocyte 5.6 % 0-12

Eosinophil 3.1 % 0-5

Basophil 0.4 % 0-1



OPD Medication

Drug 3/11 3/12 3/18

Bisoprolol (5mgq) 1/2 bid V V

Glimepiride (2 mg) 1 qd Y2 qd V

Metformin (500mg) 1.5 bid V V

Sitagliptin (100 mg) 1 qd V V

Isosorbide-5-mononitrate cr |1 qd Y Y
(60 mg)




Impression

Hyponatremia and Hypoglycemia,
suspect poor intake related

Pituitary adenoma
s/p transsphenoid removal in 2011
s/p radiosurgery in 2014

Diabetes mellitus

Ischemic heart disease
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ZEf >z Hypoglycemia

S: general weakness for 2 days
Impression: Hypoglycemia cause ?

0: sugar data at ER 68 mg/dL
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ZeF 2Tz Hypoglycemia
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HXX 22 #2#: T0/ £ 3:158 cm
£:50.3 kg BF:/i-ka1 DM Hx:2-3#
k¥ R
OPD medication:
Glimepiride 1/2pc qd , Metformin .5pc bid
Sitagliptin 1pc qd
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2z Ef >z Hypoglycemia
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HbA1c

- WERRT § RIFRE R E IDF:
- 7 *2: 115mg/dl % 75 :160 mg/dl

bA”
bA”
bA”

c:7-7.5%
c:7-8 %
c:85 %
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TR
Lispro (Humalog)

Insulin Aspart (NovoRapid penfill)
Insulin glulisine (Apidra): Z2472%

Onset Peak Duration
hr hr hr
15 -304~ 30 -904~ 3-4

Novo Mix 50 penfill

A K Novo Mix 30 penfill
N NovoRapid, Humalog, Apidra 70 : ¢ 3 2-4 4-10 14 -18

ik 30:&®%15-304 30-904 3-4
N Novolin R, Humulin R ]
e T Humalog mix 50
78) 12 5S¢t 08%E pEp 50%¢¥ 3z 50%4z E® 2%
| Humalog mix 25

75%*% »c 25%43 & 3%
17




TEIRER

Humulin R,Novolin R
Velosulin BR Human

(pump insulin)

Eax i

Actrapid HM

Regular human insulin
(HM R)

Onset Peak Duration
hr hr hr

30-60 4~ 2-3 4-6
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BE s R

" PUIRER

A NPH type (isophane) :
Humulin N,Novolin N

7 +L 12

~

S 8L

hA -
Novolin L
Humulin L

R a:*yﬁ;ﬁ

Insulatard HM

NPH human insulin
(HM N)

Onset Peak Duration
hr hr hr

2-4 4-10 14 - 18
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£ A

"EVERSR (insulin analogues) 5 | ovemir Flexpen
Insulin detemir

RE 2%
Insulin glargine
Lantus solostar

Onset Peak Duration
i A - — = Lantus hr hr hr
2 — Levemir
Pl s 34 68 6-23
e 5 A N 2-4 /) > 24

7%k 12 SgLt  W0RL R
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Oral Antidiabetic Drugs (OAD)

AN
79“3\/\4)\-“?‘_

Sulfonylurea
Biguanides

a-glucosdase inhibitors:
& Acarbose ( 50 mq)

Nonsulfonylurea insulinotropic agent
& Repaglinide Novonorm ( 1mg)
Insulin receptor sensitizer

& Piloglitazone Actos

DDP-IV inhibitor
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Oral Antidiabetic Drugs (OAD)

Sulfonylureas

Glipizide

Gliclazide MR
(Diamicron MR)

Glyburide : Euglucon
Glimepride : Amaryl

* Nonsulfonylurea
insulinotropic agent

* Repaglinide: Novonorm
Nateglinide: Starlix
Mitiglinide :  Glufast
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Oral Antidiabetic Drugs

Side effect:
Hypoglycemia
Anorexia

Nausea

Vomiting

Diarrhea

Allergic skin reaction
Hematologic disorders
Hyponatremia
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Biguanides
Metformin : Glucophage

Mechanism:
> or slow the Gl absorption of carbohydrate.
7 > hepatic glucose output.

Side effect

Lactic acidosis:

Gl upset

bloating: & 4~ <53 complaintiz - FLpFRF {5 € " 4 .
diarrhea,metallic taste,anorexia,nausea,vomiting

abdominal discomfort cramp, vit B12 malabsorption.

skin rashes.
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Acarbose

PRI -
inhibit a-glucosdase enzyme (#£/\iZHY brush

border)= delay the hydrolysis of complex
carbohydrates and disaccharides

to glucose and monosaccharides
iInhibit pancreatic a-amylase
starches —» a-amylase — oligosaccharides
glucagon -like-peptide (GLP-1) 43 uAmE
side effect:

flatulence ,diarrhea , abdominal pain
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Sitagliptin, DPP-4 Inhibitor Mechanism

Ingestion Concentrations of the active intact hormones are increased by sitagliptin, thereby

== Glucose dependent

of food increasing and prolonging the actions of these hormones.

N

— vnmm'ﬁM ¢ Insulin
(GLP-1 and GIP)
l Release of Pancr
active incretins
p= GLP-1 and GIP* /I am:
(\g\ _— o>
Ko | ;
ﬂ V:\_ P
Gl tract
DPP-4 Glucose dependent
enzyme \ Glucagon

ﬂ,BIood glucose in
fasting and

post-pgadial states

(GLP-1)

Inactive Inactive
GLP-1 GIP

*Incretin hormones GLP-1 and GIP are released by the intestine
throughout the day; their levels increase in response to a meal.

GLP-1=glucagon-like peptide-1; GIP=glucose-dependent insulinotropic polypeptide.

Brubaker PL, Drucker DJ Endocrinology 2004;145:2653—2659; Ahrén B Curr Diab Rep 2003;3:365-372;
Buse JB et al. In Williams Textbook of Endocrinology. 10th ed. Philadelphia, Saunders, 2003:1427-1483.
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DPP-4 Inhibitor

Sitagliptin : Januvia {FEE4E 100 mg / tab
Saxagliptin : Onglyza Fi#&/bHEAXEE 5 mg/ tab

Linagliptin : Trajenta fi#iF 5mg / tab
Vildagliptin : Galvus Ei#E{Es#  50mg/ tab
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Glucomet Glyburide 5mg + Metformin 500mg
Amaryl M Glimepride 2mg + Metformin 500mg
Janumet Sitaglipitin 50mg + Metformin 500mg

Galvusmet Vidagliptin 50mg + Metformin 500mg
Kombiglyze XR Saxagliptin 5mg + Metformin 1000mg

Actosmet Pioglitazone 15mg + Metformin 850mg
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Hypoglycemia

Definition
Symptoms
Classification
Diagnostic
Case
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Whipple triad

This triad of symptoms, a low plasma glucose
concentration, and relief by raising plasma glucose,
was coined by Whipple in 1938 and bears his name.

 Recognize that the patient's symptoms could be
caused by hypoglycemia.

 Document that the patient's plasma glucose
concentrations are low when the symptoms are
present.

« Show that the symptoms can be relieved by

administration of glucose. N



Hypoglycemia

1 Recognize Symptoms Early

No matter how carefully you manage diabetes with insulin, hypoglycemia
(low blood sugar) may still develop very quickly. Symptoms include:

SWEATING

\\)

IRRITABILITY

BLURRY VISION

SHAKINESS

.

?! \3

DIZZINESS

N

FAST HEADACHE WEAKNESS
HEARTBEAT FATIGUE
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Hypoglycemia

Classification:

Insulin-mediated or non-insulin-mediated, or
fasting or post prandial.

Hypoglycemia in diabetes
Hypoglycemia in patients without diabetes

32
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Counter regulatory hormone to
hypoglycemia

Growth hormone

Glucagon

Cortisol

Catecholamine
(Epinephrine,Norepinephrine)

34



Physical response to hypoglycemia

« < 80: Insulin decrease
e < /0: No Insulin secreation,
elevated Glucagon, Epinephrine
e <65: Growth hormone
« <60: Cortisol
+ 55~60: Sympathoadrenal effect
» 50~55: Neuroglycopenic effect
« <30: Coma
« <20: Seizure, then death

35
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TR R Mo 3

JE I LR o d2 S 3\
<110 mg/dl

- PP iniE &4

110- 215 mg/dl CESER R
> 215 mg/dl i B B 4 4c 1-28
NPH % Lantus
- 5 ¢3¢ pEah ¥ 3% :2x* Lantus
----- 128 > 124 =
------ 36 32
8 14 18
12 26 30
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Sugar data

mg/dL

104.1/10 | 1/11 1/12 113 | 1/14 | 1/15 1/16 1/17
ac 106 85 121 | 128 118 80 107
pc 78 85 78 168 | 227 93 94 81
3pm 95 104 | 153 119 | 202 | 134 191
9pm 111 97 87 239 | 130 165 114

41



BP data

mmHg

104.1/10 | 1/11 1/12 1/13 1/14 1/15 1/16 1/17
AM 90/53 94/ 51 137/ 67 130/70 | 133/78 | 150/86 167/92 | 163/ 82
PM 153/ 78 | 131/85 | 120/ 74 134/75 | 131/75 | 168/ 77 | 158/ 97
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soOAP
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soAP
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soAP

ﬁ%@%m@ Ae (% s
- 35 % % (Glimepiride) : &€ % ¢ ~ & #5[ 7 ¥dz_
» TIPS G & A\f'&i%r‘r’é’ BV PR Y > 1 & § TR AR

H_F AR
BB o B R A ehik gﬁl+ﬁf“§%?ai‘génf§
B FM G R RS AR I L E do

"
- #4a(Sitagliptin): 2% ¢ F]7; %
J’ g 7] &fgipﬁé\/w’ﬁv% % 5 - X - = éj,:fgpgqr e
> AE,

5 AR 4 4 5 (glimepiride)® -

. kg (Metformin) : €~ 3y ¢ FA; &k
TR AR TS Sk AR T 0 Tl AR PR R 4
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- % v (Isosorbide-5-mononitrate cr 60 mg):
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soAP
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