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A Case Report of a Patient Diagnosed with Diabetic Ketoacidosis Accompanied by
Hyperammonemia from Systemic Inflammation

Hansol Jang, U-ryeong Chung, Seung-hyun Jung
Dept. of Korean Internal Medicine, Dongguk University Bundang Korean Medicine Hospital

ABSTRACT

A 42-year-old male patient with prolonged throat pain and discomfort, dry mouth, and general weakness and recently
diagnosed with tonsillitis, pulmonary embolism, and venous thrombosis was admitted to the internal Korean medicine department.
A sudden onset of diabetic ketoacidosis with hyperammonemia was diagnosed on the second day of treatment. During admission,
the patient received insulin therapy, hydration, and traditional Korean medicine treatment, including herbal medicine. Subjective
symptom change was evaluated daily and blood glucose level checked five times per day. At discharge. the patient’s fasting
and postprandial blood sugar levels were adequate. After an additional two weeks of herbal treatment, the symptoms were
significantly ameliorated. Thus, having been admitted with dysregulated glucose metabolism leading to a hyperglycemic crisis
after a series of inflammatory events, the patient showed symptomatic improvements and decreased blood glucose after 18 days

of hospitalization and treatment.
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2)

3)

199797 TAZ AYsE oA 7 (traumatic
liver injury)ell 3t operation® $JAM 7t
3} %3 (traumatic subdural hemorrhage) 2 ¢l
g FHFH A < (craniectomy) A3k on,
o] % geizure “FER} &7 AA| (phenytoin 2
carbamazepine) 2% Fo|t},
2021 10%¥ BNT162b2 mRNA COVID-19 *
Al(e] &, COVID-19 o) 22 AZsl
om I & o= 3F 9l 20214 11%€ 08¢,
39~40 T o, £55 B FEo] sl XX
HY S5 el "AHAMY Coreactive
protein(CRP) ¥ erythrocyte sedimentation rate
(ESR) & A%47 vFebskal, brain computed
tomography(CT) Yabdomino-pelvic CTA &
o] 27 ddeH, FEE 34t Al
cerebrospinal fluid tapping 274 Al Z 2=
(pleocytosis) = HF-stslet. oo, AdEHd
(fever of unknown origin) &2 ZgtE o] 10¢
7t JYEATAFgE SN JEAR Fe
19 & ZAH3F neck CTolA wheA =
= Tt 430 34 d=AY (mild
acute tonsillitis with reactive hyperplasia lymph
node) 27 #el=glet A= F<t hydration
2 tramadol HCl 50 mg intravenous(IV)
injection, acetaminophen 1000 mg IV injection
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XX¥4d 34 Hdstd e, chest CTA
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A4 o 5] A (superficial femoral vein)9] Al
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Shts . XH22] . XIAS,
For - H7PE - Tze

&3} (transthoracic echocardiography)el }e} Az s 3 AL 37.0~375 T Atele] mlg
otk 94 297t heparin IV Fod3tglond o = TE3 Suslkda Aedsoh
% 27} 397k micronized rivaroxaban 15 mg 5) 21 U 19 #el 1€ 259 local o|®]el&3}
19 292 34 & HYsielch of WU T, AEHGOE Al 197
4) PR 9 52978 49 Az o) F AFE o o FAAE T ok AR 24 Y
Higel ¥43] Al3tee] £4 Wi A 54 7t 4 Al B4 Fol 2 Table 1o 7|30}
F> TR AR Xskdan w3 Al
Table 1. Medication History
Medication Intake method Prescribed since
Medication Prescribed from XX Hospital
Ursodeoxycholic Acid 100 mg? bid* 1 Tablet Each 1997
Carbamazepine 200 mg? tid*, 1 Tablet Each 1997
Phenytoin 100 mg* tid, 1.5 Tablet Each 1997
Micronized Rivaroxaban 15 mg® bid, 2 Tablet Each 2022.01.19
Medication Prescribed from Local ENT (Prescribed for One Day)!
Loxoprofen Sodium 68.1 mg tid, 1 Tablet Each 2022.01.25
Amoxycillin 250 mg+Povixyl Sulbactam 250 mg tid, 1 Tablet Each 2022.01.25
Amoxycillin 500 mg tid, 1 Tablet Each 2022.01.25
Petasites Hybridus Leaves Extract tid, 1 Tablet Each 2022.01.25

* bid : two times a day. T ad : once a day. ¥ Ursodeoxycholic acid, carbamazepine and phenytoin was prescribed since
operation for traumatic liver injury and craniectomy due to traumatic subdural hemorrhage caused by traffic accident at
1997. § Micronized Rivaroxaban was prescribed during admission at XX hospital due to pulmonary embolism. |l The
patient visited local Ear, Nose & Throat clinic day before the admission and was diagnosed as tonsillitis and prescribed
with following medications.

6) 19 26 A A& A2 T A g o 7) 14 27¢ 9 pm7 PP2 €% 600 mg/dLZ A=
A $lete] sk e} A A A 1 L+ Holon, wiAI g F43 Sl E 7
W] FI A2 hydration 2 Al2Hskgdeh 99 31 Zhate} gi3tE & o) A F3 JAE 2

Al AAAZE(vital sign, v/3)= blood pressure(BP) 4 A, [ile] Adlsle] 3al 2qle] =3
120/80 mmHg. pulse rate(PR) 1133}, body Ab "olo] ElEo7le 7)oy "QLE ulhA
temperature (BT) 37.2 T4t %1 odel 14 W 4] gte] AR el HF7|2AF AFHH T
279 HAAA A3k A WBC 11.58°/41l, neutrophil slgdc}, =3 A} A4 A1 e, gEAF
81.8%, lymphocyte 15.8%, ESR 115 mm/hr % o i3} A w9 F7be] Aol e F
glucose 563 mg/dL, HbAlc 12.1% E.I1Ee¢] oA At drowsy 733 veld DKA 2415
(Table 2), IV hydration +# % metformin oF A E AA st XX SHAE
1000 mg 1% 232 5§ ARk & 59 o] &3ttt

o A AR Sy A, 2 3 8) SHA o AL A BEHOF WAYo] Yot
oFE Fof#d A WA AR AFZ(partially compensated metabolic
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acidosis) 2 Z‘l?_ wkole(Table 2). DKA rule
out3, o]ol W8t IV hydration ¥ regular insulin
(RDE 89 Xé gom, kR o}d o
da FE2 2~ A (lactulose enema) A3 3}
of o2 Ae 34 fFEdpgler, Axidel
o) 3}e] piperacillin sodium+tazobactam IV %

ol

l"N

Table 2. Lab Test Result by Date

ror

A AE 12

o] slgict, =3t metformin 500 mg 19 23] &%

o

2 A 5 FAdEsdH AL F ovise

BP 152/94 mmHg, PR 1033], BT 374 C &4
Hoom, A Felx [, AF5. 71843

h

ool Al A 24 HTE Aegi,

Category (reference value) 01.27  01.28* 0203 0205 0207 0209 02.28

Potassium (3.5~5.5 mmol/L) 5.0 4.6 2.8 3.1 3.6 3.9 4.3

Sodium (135~145 mmol/L) 150 144 144 142 142 142 143

HbAle (<5.6%) 12.1 125 12.3 125 12.0 9.7

WBC (4.0~10.0x(10)%/ul) 1158 117 6.38 6.01 5.23 6.19 6.24

ESR (<9 mm/hr) 115 37 12 28 15 19
CRP (0.5 mg/dL) 15 0.98 1.3 3.2 2.8 1.0

Neutrophil Seg (40.0~72.0%) 81.8 74 724 69.8 66.4 63.7 64.9

Lymphocyte (20.0-45.0%) 15.8 19 24.8 215 31.0 32.9 29.8

Glucose (70-115 mg/dL) 563 265 141 174 186 165 220
Lactic acid (artery blood, 0.36 ~0.75 mmol/L) 1.2
pCO2(artery blood, 35~45 mmHg) 31.4
p0O2 (artery blood, 83-108 mmHg) 92.3
pH (artery blood, 7.35~7.45) 7.295
Bicarbonate (artery blood 23~29 mEq/L) 18.4
Osmolality (275~300 mOsm/kg) 325
Blood B-ketone (0.6 mmol/L) 1.1
Ammonia (11~32 ymol/L) 62

Glucose (Urine) (Negative) 2+ 2+ Negative Negative
Ketones (Urine) (Negative) 2+ 3+  Negative Negative

* Done at XX hospital emergency room. ¥ Not fasting blood sugar

9. N2 uh
A7) & }% 20229 14 269 3F 20224 29 14
A7 g9 HEE AFgsigen, 19 274

XX ‘%‘9& <74 e £ AdEk g5 22
A5 A3k
1) 1¥% normal saline(NS) 1 L 3% IV
2) piperacillin sodium 4 g+tazobactam 0.5 g IV
mixed with NS 500 mL. 14 13].
) D)2 NS 3 pack ¥ 1 packel:= <3 10
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international unit(IU) mix3ted IV.
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Fasting blood sugar(FBS)/ Post-prandial 2 hour
blood glucose test(PP2)E E3gHsh & 53]9] v
29 ddHsE d 499l 1¥ 299 5-H
AFE= slgivt. =3 HY Tz FBS Y
PP2E 3t} #4lo] 7|53l 5% 3ot
A% il 2 718 A3t 9 A AE
1002 7143l F3A 7"‘0 s A =% Global
Assessment Rating(G/A)Z 3 7}s}siH.
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6) HEz/[E/HE @ +/+/+. 37} vf23 Ho]
1}2 % oL};\;]. zy
A A BEAAE E
8) = = JkEL
9) #RERE
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A& 176 cm°]"1 o2k 10 kgo] Al
A7 U7 A AFE 86 ke AF HAF
= FAe] FI oo} ‘31“ Heoll A )7t
Sk Al Adubd ez fle] T

10) FSiFAR

g
ol
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1) HEEHE QA BEA9 Aoln A
A 0)3, £80] £43)e}

12) Radiological results : 3 A] chest PAA}
o] oA} W H3191 (no active lung lesion)
abdomen supine X-ray’t WiH o] A=)
2] 2Hel=ich(abundant fecal material in
large bowel).

B FHdAE AT SEAPL
H3ol 27 KA HFREER WOE 2 DP

A elet,

19 29, 309 ¥ FFe 34 A 4
vl 2] 25 1440 mLE 3455 shaeh
1Y AF A} A x5t 247 19 33] o
A4 dG2AAE 1A Hesldon oF
(FA) ez WrAstd AAsid. 29 19
v/ 9l F Ago® A& 7= wEk pulse
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1003) m=le 2 ZxX=e om (BP 136/94 mmHg,
PR 873, BT 363 C) +Z % <&% G/A

8/10 529 34 Btk RI Fo 79 A4, 2¢
39 9% = ALo= FBS 200 mg/dL ©l3t= &
A=) GeH(149 me/dL). = AL A potassium
4] 2.8 mmol/L(Table 2) & Yeh} potassium
chloride 600 mg 1% 33], 13] 14 E-4 Al=}Hslic.
29 49 XXH4Y Wi follow-up sheich
Metformin 500 mg 19 23] Fo] HA3}5,
gliclazide 30 mg 1% 13 &4 x4} F7l=H e
™, RI IVellA Ql&d g8 A} 24 uz wj Y
A AR FABEE Aoz xutel 74319
ALA = 124 Al 29 69 AFE, O
0 718A3} G/A 5/10 5202 3Hassith =
AAabgel F7beted W 7Y 1/23717FF A
FH& 5 A HL 19 26Y o]F Aoz
A8 wiHetde), w3k 29 79 3l Ak
dER] B2 24 9 943 A ALY
2 (Table 2)7} vFeht A IV injection &%+
5]_0:11;]. uﬂ\:ﬂ— 1:!1 Xﬂi v/s \:1 ] o}ﬂﬂo{ BP
119/85 mmHg, PR 733], BT 364 T2 &3
At
2€ 10948 149 4

et oyl L ofo

N

A7 8% 57 W
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A A= el FBS 100 mg/dL A3 % PP2 200
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Lactulose Enema done,

IV Hydration with RI, Antibiotic Start

Blood Glucose Level (mg/dL)

Metfgrmin 500mg bid Start

600

KCl po Start
500 due to Hypokalemia

SC Insulin 24 Unit Start

Stable BST; Around
100mg/dL of FBS

20 WMetformin 500mg bid +

[\ A Gliclazide 30mg qd Start
| |

and Under
200mg/dLof PP2

HASAEN (A

P
| Lischarge

SRR
Antibiotics IV Stop /\‘\A/\A /

100

02/03
02/05
02/07

Fig. 1. Graph of blood sugar test results during and after inpatient treatment with summarized treatment

timeline

IV : intravenous, RI : regular insulin, bid : twice a day, po : by mouth, SC: subcutaneous, qd : once a day,
BST : blood sugar test, FBS : fasting blood sugar, PP2 : post-prandial 2 hour blood glucose test

The patient visited XX hospital emergency room at January 27" day after admission and was diagnosed with
diabetic ketoacidosis. At February 3, potassium chloride was prescribed due to hypokalemia. At February 5
after visiting endocrinology at XX hospital, patient was prescribed with subcutaneous insulin, plus gliclazide 30
mg. At February 7 we stopped injecting antibiotics as inflammation markers were decreased significantly. From
February 10®, five days before discharge, we were able to check stable levels of blood sugar with fasting blood
sugar level around 100 mg/dL and postprandial blood sugar level under 200 mg. Patient recorded fasting blood
sugar and postprandial 2 hour blood glucose level for 2 weeks after discharge.
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