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10/22 10/23 10/24 10/28 12/31 1/1~5/13
Cimetidine 200mg/tab 1pc BID
Thiamine Propyl Disulfide 50mg+Vit B2
5mg/s.c tab 18
Pentoxifylline S.R 400mg/s.c tab 1pc QD 1pc BID
Glipizide 5mg/tab 1pc BID 1pc TID
Metformin 500mg/tab 1pc BID 1pc TID
Linagliptin 5mg/tab 1pc QD
Atorvastatin 10mg/tab 1pc QD
Clopidogrel 75mg/tab 1pc QD
Glucomet (Glyburide 5mg+Metformin 500mg) 1pc BID
Empagliflozin 10mg/tab 1pc QD
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. Date
Item Unit Reference range 513 514 515 516
BUN mg/dL 6-21 35.2
Creatinine mg/dL M: 0.64~1.27; F: 0.44-1.03 1.16
AST/GOT U/L Males: =40; Female: =35 22
ALT/GPT U/L Males: 10-50; Females: 10-35 27
Na mEg/L 134-148 131 137 143 162
K mEg/L 3.6-5.0 3.9 3.4 35 2.5
Cl mEg/L 102-112 92 103 122
CRP mg/L <5 261.6
Albumin g/dL 3.5-565 2.6
Osmolality mosm/KgH20 275-295 316 326
Hb-Alc % 4.6~5.6 13.2
Blood ketone mmol/L <0.6 6.1 6.4 6.1 4.8
Urine glucose mg/dL Negative 3+ (1000)
Urine ketone mg/dL Negative 3+ (80)
WBC 1000/uL Males: 3.9-10.6; Females: 3.5-11 25.4 20.7
Segment % 72-74 86.0 83.0
pH Males:7.34-7.44; Females:7.35-7.45 7.220 7.304 7.243 7.437
PCO; mmHg Males: 35-45; Females: 32-42 9.9 16.9 9.5 33.3
PO; mmHg 75-100 103.2 90.5 115.4 84.7
HCOs mmol/L Males: 22-26; Females: 20-24 4.0 8.2 4.0 21.9
Anion gap mEg/L 35.0 25.8 18.1
Lactate mg/dL 4.5-19.8 9.1

AST: Aspartate transaminase; ALT: Alanine aminotransferase; CRP: C-reactive protein; Hb-Alc: Hemoglobin Alc; WBC: white blood cell;
PCO;: Partial pressure of carbon dioxide; PO,: Partial pressure of oxygen

%= ~ Gy B (5/13~5/17)% &

iz i 5/13 5/14 5/15 5/16 5/17
Regular (Actrapid) HM insulin 16 units 2 12 units ¢/DC 6 units ©
KCI 0.149% in D5S 500mL/bot 100 mL/hP
KCl 0.149% in D5W 500mL/bot 100 mL/hP 200 mL/h¥/DC
KCI 0.298% in D5S 500mL/bot 200 mL/hY/DC 80 mL/h/DC
KCI 0.298% in D5W 500mL/bot 60 mL/h
Potassium gluconate oral solution 1PCTID
Brosym 4 PC Q12H
Vitamin k1 10mg/mL/amp 1PC QW
Famotidine 20mg/tab 1PCBID
Regular (Actrapid) HM insulin 8 units TID 12 units TID
NPH (Insulatard) human insulin 8 units HS 12 units HS
Bisoprolol 1.25mg/tab 1PCBID
Teicoplanin 200mg/vial 2 PC Q12H ‘
Acetaminophen 500mg/tab 1PC PRN ]
Oxacillin 1g/vial ] 2 PC Q6H

a:RI & 4 16 units & KCI 0.149% in D5S 500mL/bot = KCI 0.149% in D5W 500mL/bot %ﬁﬁﬁlu’i L1 %ﬁﬁis?]‘}& 3 "Eﬁﬁ%]ii;
b: KCI 0.149% in D5S 500mL/bot = KCI 0.149% in D5W 500mL/bot = ﬁﬁ?‘]ifiﬁ ] PF & 100 mL 2 /{fﬁ%]ii;

c:RI & #r 12 units & KCI 0.149% in D5W 500mL/bot f= KCI 0.298% in D5S 500mL/bot ﬁéﬁl}?]'}& oo ﬁéﬁﬁlu’i 2 ";?“ﬁis?]ii;
d: KCI1 0.149% in D5W 500mL/bot = KCI 0.298% in D5S 500mL/bot ﬁéﬁﬁ] eE oL 200mL 2 ﬁ‘ﬁﬁlii;

e: Rl 4¢ 6 units % KCI0.298% in D5W 500mL/bot ﬁ]iﬁ A B%éi%];‘i 60 mL
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% I ~ Characteristics of T2DM cases of DKA associated with SGLT2i use (data adapted from reference 8-10)

tem Subjects 4 2 3 4 5 6 7 8 9 10 u 12 13 14 15 16 17 18 19 20
Age (years) 48 62 37 53 33 77 23 59 63 70 77 37 55 34 39 56 57 46 63 64
BMI (kg/m?) 302 246 344 284 201 234 378 195 184 196 241 294 223 293 242 418 25 455 309 328
LU Gl 5 3 05 01 2 30 2 9 20 30 19 0 1 0 15 5 0 0 20 NA
(years)
SGLT2i CAN CAN DAP DAP DAP EMP DAP DAP DAP DAP DAP DAP DAP EMP DAP CAN CAN CAN EMP CAN
Medication 7 8 90 6 NA 5 38 NA NA 106 NA 20 68 NA 248 14 14 5 N/A 180
period (days)
*

(Brg;gg'“cose 266 281 443 >500 698 361 493 433 274 359 567 234 434 855 178 377 235 203 400 169
HbAlc (%) 11 99 >16 >16 99 113 128 115 88 76 84 84 166 106 66 121 12 106 124 78
Precipitati Bh e BT - Ff; ff R ”i ;

recipitating R L f & 2 s & i N - e 5 Fd Fd AR H
factors Ao RO g BR g WEORR R RRR R UK Ly BFOR R BRSO

- * pi 2 g

BMI: body mass index; DM: diabetes mellitus; SGLT2i: sodium-glucose co-transporter 2 inhibitor; CAN: canagliflozin; DAP: dapagliflozin; EMP: empagliflozin;

N/A: not available; Blood glucose*: blood glucose on presentation
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Inhibitor-associated Diabetic Ketoacidosis: Clinical
review and recommendations for prevention and
diagnosis. Clin Ther. 2016;38(12):2654-2664.¢e1.

2:566-S73. 8. Peters AL, Buschur EO, Buse JB, et al. Euglycemic

2. Scheen AJ. Pharmacodynamics, efficacy and safety of diabetic ketoacidosis: a potential complication of
sodium-glucose co-transporter type 2 (SGLT2) inhibitors treatment with sodium-glucose cotransporter 2 Inhibition.
for the treatment of type 2 diabetes mellitus. Drugs. Diabetes Care. 2015;38(9):1687-1693.
2015;75(1):33-59. 9.  Kum-Nji JS, Gosmanov AR, Steinberg H, et al.

3. Zelniker TA, Wiviott SD, Raz I, et al. SGLT2 inhibitors Hyperglycemic, high anion-gap metabolic acidosis in
for primary and secondary prevention of cardiovascular patients receiving SGLT-2 inhibitors for diabetes
and renal outcomes in type 2 diabetes: a systematic management. J Diabetes Complications.
review and meta-analysis of cardiovascular outcome 2017;31(3):611-614.
trials [published correction appears in Lancet. 2019 Jan 10. Jeon JY, Kim SK, Kim KS, et al. Clinical characteristics
5;393(10166):30]. Lancet. 2019;393(10166):31-39. of diabetic ketoacidosis in users and non-users of SGLT2

4, U.S. Food and Drug Administration (2015) Drug safety inhibitors. Diabetes Metab. 2019;45(5):453-457.
communi-cations. FDAwarns that SGLT2 inhibitors for 11. Limenta M, Ho CSC, Poh JWW, et al. Adverse drug
diabetes may result in a serious condition of too much reaction profile of SGLT2 inhibitor-associated diabetic
acid in the blood. Available from: ketosis/ketoacidosis in Singapore and their precipitating
www.fda.gov/downloads/Drugs/DrugSafety/UCM44695 factors. Clin Drug Investig. 2019;39(7):683-690.
4.pdf. Accessed 20 Jul 2020 12. Rafey MF, Butt A, Coffey B, et al. Prolonged acidosis is

5. Fadini GP, Bonora BM, Avogaro A. SGLT2 inhibitors a feature of SGLT2i-induced euglycaemic diabetic
and diabetic ketoacidosis: data from the FDA Adverse ketoacidosis. Endocrinol Diabetes Metab Case Rep.
Event Reporting System. Diabetologia. 2019;2019:19-0087.
2017;60(8):1385-13809. 13. Westcott GP, Segal AR, Mitri J, et al. Prolonged

6. Kitabchi AE, Umpierrez GE, Miles JM, et al. glucosuria and relapse of diabetic ketoacidosis related to
Hyperglycemic crises in adult patients with diabetes. SGLT2-inhibitor therapy. Endocrinol Diabetes Metab.
Diabetes Care. 2009;32(7):1335-1343. 2020;3(2):e00117.

7. Goldenberg RM, Berard LD, Cheng AYY, et al. SGLT2
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59.37 fk (# [ /1% 0-96 fk ) » & #4365 ph 2 %2 36 13.24 %
X & EF I 44.12% - A% 10 3.68 %
TS Aok D AT > AR R E 2SR AIE AP 28 10.29 %
BRo RSt hed 2 977 o AR K S 20 2 B L% 46 16.91 %
R AR A (2 7 J06 2 J07) (97 i 5 ik WA KRR
36.74% ) ~ v & (33 i > ik 1250%) % fo Gre 149 54.78 %
R gL T g (26 1 > 1k 9.85%) - a3 117 43.01 %
W EEFL 23 dodw 997 0 B4 B 52 6 2.21 %
ARzt bl F (- 46.03%) 5 3 4 gpkde d X
# I #7om o r 4 rashleruption # % 3 108 #( i FEo 132 48.53 %
30.08%) - H=xix B 5 48 i itching ~ 38 b ZEF 79 29.04 %
% ~ 12 i dyspnea fr 10 i hypotension - % i* ¢ HEF 61 22.43 %
7 43 (11581%) FE 4T 2R ADR ¥ > 48 (R Lo 59.37+19.83
7 202 i (b 74.26% ) i BIBRARERT R R
Wk BE R <17 11 4.04 %
FZFLAERERT LF LY (¢ FER 18-30 16 5.88 %
B A AARAR) LR 18 # o 228 jo-9 2 862 v
£ R % pl2lded 5 o 50-59 53 19.49 %
_ 60-64 30 11.03 %
7~9 "iisp% ¢ 12 iohexol %25 % » = 65-69 37 13.60 %
31 &) » # =t % vancomycin 15 i 22 piperacillin and 70-79 40 14.71 %
beta-lactamase inhibitor 12 i » ¥+ - L+ - < i@ >=80 43 15.81 %
WELAFA 2P R RE IR = AT o e
g 139 51.10 %
4 133 48.90 %
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22 2020 R 7T~9 V=R B R L4
RELH B R (%) ®&a N iF 8 (%)
AR REER BBl EE g K ALApRE Y # 3 1.14 %
=R 98 3657 % 2§ B 2 0.76 %
vOR 152 56.72 %  Anesthics Jf¥ 1 0.38 %
TR 18 6.72 % Ui AT 1 0.38 %
il XA i 5 AR
Rt 1 037 % (iEpadmowga - 0% %
B3 7 32 1194 % jad Al 1 038 %
¥ i 234 8731 % i EpudpExevad4RA A F L
G 1 0.37 %
@~ R 7]
A2 ERE 86 3373 % 27  UHFEFERLT LFE BEFLINEL
WA 155 60.78 % 2K fi'.‘v\ﬁﬁ U ACS ‘o (%)
ok 12 ATl % TR 139 46.03 %
HELES 2 078 % ycim 26 8.61 %
&, :
R 5 03 S 22 7.28 %
AiRE P B RE 21 8.20 % < 21 6.05 %
AR B R LR 11 4.30 % . 20 6.62 %
KERELCRES IR 55 2148 % A 16 5.30 %
%]E 3 1.17 % iR 11 3.64 %
i & 50 1953 % R g 10 331 %
B E TR EL LR 41 16.02 % S g 9 508 %
bt 02134 % 9 2.98 %
B LB B 5 1.95 % e 7 232 %
Rz e B 6 1.99 %
Ak b 6 1.99 %
2z - HFFEAFE LR A RARERT AR LA T
ErAlg 3 %5 (%)
R 2 (3 5 J06,J07) 97 3674 %
Lo 33 1250 % %I ~UFREERET LFRFLRKRA
i R 2 gL B ] o] 26 9.85 % A AR % #* (%)
R e e R R 19 720 %  rash/eruption 108 30.08 %
Analgesics i 5§ 14 5.30 % itching 48 13.37 %
Nervous z‘é 5 14 5.30 % others 38 10.58 %
A ‘,L 9 341 % dyspnea 12 3.34 %
R S 8 3.03 % hypotension 10 2.79 %
Psycholeptics ## #¢ 7 2.65 % urticaria 8 2.23 %
His 7 2.65 % dizziness 8 2.23 %
25 6 2.27 % nausea 6 1.67 %
LTI S 6 297 y diarrhea _ 6 1.67 %
(% 5 NSAIDs:MO1A) : 0 thrombocytopenia 6 1.67 %
O 5 189 o  renal dysfunction 6 1.67 %
LR 4 152 % headache 6 1.67 %
L WS M ARk 2 =5 k2
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E LR BEdL R A b2 gk B R
iRl Metoclopramide Others FEF 2 EBE
TR 2 Gabapentin SJS
ER3 Sulfasalazine DRESS AT
TR 4 Linagliptin Others FRERE
TR S5 Atorvastatin Rhabdomyolysis ARG ERE
Agranulocytosis,
£R6 Azathioprine thrombocytopenia,
pancytopenia
ER7 Ribociclib Pneumonitis BFREWT
£R 8 Metform_m and sulfonylureas, Others B
metformin
ER9 Azathioprine Pancytopenia FE 2 EBE
€4 10 Zonisamide SJS AT
R 1 Amphotericin B Anaphylactic shock AT
Piperacillin and beta-lactamase - N
TR 12 inhibitor Anaphylactic shock AT
A 13 Teicoplanin Others AT
iR 14 Levofloxacin Hypotension, Rash/ eruption 4%
£/ 15 Oxcarbazepine SJS AT
LR 16 Ceftriaxone Anaphylactic shock WBAT
Papillomavirus . s
£ {2 #
£R 17 (human types 16, 18) Hypotension PH L2 BRE
€Ak 18 Sevoflurane Others FRME
%= ~2020 ER7~9% ADR i fFh -1 - A FLA ERTRAF A
#r Drug L RCESCE o EER Bk F i f
1 lohexol R Rash/ eruption 8
Itching 6
Urticaria 5
Hypotension 4
Others 3
Sneeze/ running nose 1
Hypersensitivity 1
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Vancomycin

Piperacillin and
beta-lactamase inhibitor

Ceftriaxone

Oxaliplatin

Tamsulosin

Levofloxacin

15 YR

12 YR

11 YR

10 YR

Skin ulcer
Red eyes
Nausea
Chest tightness
Vomiting
SOB
Respiratory distress
Bradycardia
Dyspnea
Dizziness
Rash/ eruption
Itching
Others
Hypersensitivity

Rash/ eruption

Thrombocytopenia
Leukopenia
Anaphylactic shock
Rash/ eruption
Itching
Hypotension
Others
Bradycardia
Dyspnea
Chills
Anaphylactic shock
Rash/ eruption
Itching
Dyspnea
Hypersensitivity
Cough
Abdominal pain
Sneeze/ running nose
Bronchospasm
Hypotension
Dizziness
Rash/ eruption
Nausea

R Ol R P R R R R R WO, R R PR NNDNOOORPR RN O R RPRWORRRRRRRER PR R.
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10

11

12

13

14

15
16

17

18

Teicoplanin

Celecoxib

Gadopentetic acid

Amoxicillin and

beta-lactamase inhibitor

Cefuroxime

Rituximab

Cefoperazone and
beta-lactamase inhibitor

Ertapenem

Imipenem and cilastatin

Sulfamethoxazole and

trimethoprim

Cisplatin

v R

YR
YR

YR

YR

Itching
Seizure
Rash/ eruption
Hypotension
Rash/ eruption
Leukopenia
Others
Itching
Rash/ eruption
Rash/ eruption
Itching
Dyspnea
Angioedema
Others
SOB
Chest tightness

Rash/ eruption

Others
Rash/ eruption
Urticaria
Rash/ eruption
Itching
Chills
Dyspnea
Bronchospasm

Rash/ eruption

Itching

Seizure

Seizure
Rash/ eruption

Cold sweating

Rash/ eruption
Others
Itching

Rash/ eruption
Itching

Chest tightness

R RPN R R P R R R NR R PR R AR NE N RPRRPRPRPREPNNNRRRERRNDRERR PR
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19 Azathioprine 3 iR Pancytopenia 2
Agranulocytosis 1
Thrombocytopenia 1
20 Valproic acid 3 R Others 1
Hyperammonemia 1
Itching 2
21 Codeine 3 ;3 Urticaria 1
Rash/ eruption 1
EIERCERS: D EEAE I FRERIIGHSFT AL AR S RABAR
PR FieR ERARAEL QARPFR- X o
SOER
/ﬁﬁ# .@5 ‘Kﬂﬂ_'*ﬁ??pi?hg
WEE ST
LHRE AR EFRERP
KR R iz WA F LG B P UL A TE
F - P I rﬁ”%§J~@5rﬁ%’ B s 7 ulBe AT -ﬁﬂ&
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