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Tsamenunaauifanssidimnduumsny luraetudl 1 unsian 2555 fa 31 Suanau 2564 Tinsevidoyalag
dafmdmssann diauedoyaiduaud fovas Alade Aisegiu uazaelndd 1 uaz 3 Tiases
Wigumsuanuuansne nedeyavenanuayly Chi-square test w38 Fisher’s exact test Yoyauany3unm
14 Independent t-test %158 Mann-Whitney u test fnunseduaddan19adai p< 0.05
WaNISANUA : {Uas 145 518 14¥Un19309d DKA wag HHS/combined type Hiausa 177 Ay
p1MsuIniuiiviesaniduresthefinuvosiian Ae wiles/melalidy dygndnvesvasasngs
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CLINICAL CHARACTERISTIC, VITAL SIGN, PRECIPITATING FACTOR

AND OUTCOME OF DKA AND HHS PATIENT IN EMERGENCY
DEPARTMENT OF GENERAL HOSPITAL

Kanjanee Wachirarangsiman M.D.*, Sivanath Peeracheir M.D.*

ABSTRACT

BACKGROUND: The results of laboratory tests are necessary to confirm the diagnosis of diabetic
ketoacidosis (DKA) and hyperosmolar hyperglycemic state (HHS). The features of the patient,

symptoms, and vital signs present in the emergency department (ED) may serve as the first clue to

consider the diagnosis, request laboratory testing, and start the proper initial management.
OBJECTIVE: To assess the clinical characteristics, vital signs, symptoms, blood glucose, precipitating
factors, length of hospital stay, and mortality rate of patients diagnosed with DKA and HHS.
METHODS: This research was a retrospective study of adults diagnosed with DKA, and the combined
type of DKA/HHS admitted to the hospital from January 1, 2012 to December 31, 2021. The data were

obtained via inpatient medical chart and outpatient electronic medical record review and analyzed using
descriptive statistics. Data were presented in forms of frequency, percentage, mean, and median
(Q1, Q3) with the analysis performed on qualitative data using Chi-square test or Fisher’s exact test and

quantitative data using Independent t-test or Mann-Whitney u test with the statistical significance at 0.05.
RESULTS: In 145 diabetic individuals, a total of 177 DKA, and HHS/ combined type occurred.

The most common symptom upon being admitted to the ED was tiredness and shortness of breath.
The median body temperature of these patients was normal, but they had tachypnea and
tachycardia and their SBP was high normal. However, their DBP and MAP were within a normal range.
Confusion was more common in HHS/combined type group than DKA patients with statistical
significance (55.56% VS. 19.83%, p=0.029). Infection was the most common precipitating factor in
both DKA and HHS/combined type group. The mortality rate in HHS and the combined type of
DKA/HHS was greater in the DKA group, although the difference was not statistically significant
(22.22% VS. 16.18%, p=0.644). The median hospital stay was four days in both groups without
statistical significance. D
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CONCLUSIONS AND RECOMMENDATIONS: DKA and HHS should be suspected in diabetic

patients with symptoms of fatigue/shortness of breath, tachypnea or tachycardia, suspected sepsis,
or those with drowsiness/confusion even without a history of diabetes. The mortality rate of DKA
patients in this study was higher than that in other studies in Thailand. More research into the factors

that affect patient mortality is needed to improve the patient care system in small hospitals.

KEYWORDS: diabetes, diabetic ketoacidosis, hyperosmolar hyperglycemic state, mortality rate,

emergency department

*Emergency department, Somdejphrajoataksin Maharaj hospital
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hyperosmolar hyperglycemia state (HHS) W
amzanduvesimaludengs mafnuilulssme
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GenuAwn
Lo dneuni vanedia gunniyae 36.16-
37.02 DA NTARUE’
2.A1ANuAulafiaUnALaLg U UITEAUALAT
systolic blood pressure (SBP) diastolic blood
pressure (DBP) W& ¥ mean arterial pressure
(MAP) ® wneidu dadiunsusenu.ysen)
pandu

2.1 @1Un@(normal) SBP 120-129 wu4l.
U39 wag/"50 DBP 80-84 uu.Uson MAP
93.33-99.00 wu.Usan

2.2 A1undaeulyniega(hish normal)
SBP 130-139 11.U58% Wwaz/13e DBP 85-89 wil.
Usem MAP 99.01-105.67 {3.U5aw

2.3 Anuaulanngaseaul (grade 1
hypertension) SBP 140-159 ua.U58% Wway/n39
DBP 90-99 wu.Usan MAP 105.68-119.00 1.
Usan

2.4 Aausulading nuieda systolic
blood pressure <100 fiadtunsuson’
3, §W93157 Ml resting pulse rate > 90 Ads
AOUIN'?
4.8951n1511813157 nu1ed 9 respiratory rate
(RR) > 24 patouniits
5. \nausinn53H9de DKA vanedis fUaeiidunasi
N197194280122 DKA ®»1u American diabetic
association (ADA)™
6. # U128 HHS/combined type of DKA and HHS
Aol Tseduninialuldenuasei effective
serum osmolality LLAIINSITATY HHS A
American diabetic association (ADA)** 1ng@13il
AM¥ ketoneacidosis Samenso LAl
7. nadwsnssnw lunsdnwiiinensanan s
WFeTIn uazIzeziIaINITUIULIINEIUIa
8. nsalldeTin nueds MIadeTInTERINTIYIlY
lsaneruiaandeyanvsedeudidnnseing
dmsutheuenuazivselougUaely
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a7 p<0.05
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e 10D 10 code
E10.0 E10.1 E 11.0 E
111 1 n=1,51% A34

FUUFANTLDITS LA, dafranann
n=1,366 STUnETUIabuY
Simple hyperglycemia n=150
Hypoglycemic coma
n=1,160 ¥
DKA/HHS /cambined type
n=208&
218 < 15 I n= 12
DkATEEITaUeUs . N=5
Lififoyasz@udwia
winSuluvssilon
n=12
v
AATIZA
n =177

NWUNUN 1 wwuginisdne

WwanISANUI 91M159095U8LINFUT UNLNg NLEUTINY
Uaedign 3 suduusn Ao wilos/melalaidu
(Sovay 41.81) seuwmds/lifluse (Sovay 39.98)
wazadauld/endeu (Govag 35.59) lalTeuiiiey
ANuUANATENIaNg N LT unTitade

HUe 145 918 lasuni53liady DKA waz
HHS/combined type v19uun 177 A% d1ulng
1A5Un15IT9dy DKA (168 A3 139 Sowaz 94.92)
waztdu Uasiumiuvied 2 (Sevay 83.62) , . ,
o v v o v DKA Uag na U HHS / combined type Wu31
wjﬂwlmumimw blood gas LW NI DEAY - N - Y L.

o m . C pInsguLazdvauiuo1n1TLINTUNLANA19AY
37.29 18l USgUBUAIULANG 958NN Y C oo . . »
vy Ay aa o . pgsiltudAy Inenusinsduazduauludiae
HU2e7 bAsun19309d8 DKA uag nqu HHS / . o Y

HHS/combined type 11nn31na U DKA (7088
55.56 WAz $0u8y 19.83 MINAIAU) d@1UD1N3

du 9 ldusnansiuegnsfitdedfny (m15199 2)

combined type Wui1 wanaseg1sidsdAgylu
fulsina engiade wazinaludeausniu las
FUhengu HHS/ combined fongladonazasise
grurestaialudenusniuninniingu DKA
(67.22+11.40 VS 50.79+15.70, p=0.002 uag
803.00 VS 561.60, p< 0.001) (A1519711)
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015N 1 dnwasihlvesiiiae (N=177)

” & 594 (N=177) DKA (n=168) HHS/combined (n=9)
anwanaly . Y . . Y . R P p-value
AMMUIUAT (5988)  IUIUATY (F99a) MUIUAY (50882)
el *0.042"

Y18 80 (45.20) 79 (47.02) 1(11.11)

WZN 97 (54.80) 89 (52.98) 8 (88.00)

218 (U) mean+S.D. 51.62+15.94 50.79+15.70 67.22+11.40 *0.002'
DM type 0.395°

Type 1DM 24 (13.56) 24 (14.29) 0(0.00)

Type 2DM 148 (83.62) 139 (82.47) 9(100.00)

Other type 5(2.82) 5(2.98) 0(0.00)
131ma’lm§amwn%’u(un./ 580.00(449.00,694.0 561.60(445.25,687.0 803.00(687.00,1104.50) *<0.001™
fa.) Median (IQR) 0) 0)

> 400 133 (75.14) 124 (73.81) 9 (100)

<400-350 28 (15.82) 28 (16.67) 0 (0.00)

<350-300 14 (7.91) 14 (8.33) 0 (0.00)

<300 2(1.13) 2(1.19) 0 (0.00)
blood gas 66 (37.29) 62 (36.90) 4 (44.44) 0.729"

*fifadndaynneadfiszdu 0.05

f=Fisher's Exact Test, m=Mann-Whitney U, c=Chi-square i=Independent samples test

01SI0A 2 emsvesiiheusniuiiviesgniau

594 (N=177) DKA (n=168) HHS/combined (n=9)
21N13 . % 5 . % 5 . %y p-value
MUIUATI(52882) MUIUATI(5D802) MUIUATI(TR802)

witlos/meTalaidu 74(41.81) 72(42.86) 222.22) 0.307"
gauwde/lifiuse 69(39.98) 66(37.29) 3(33.33) >0.999
aauld/ondoy 63(35.59) 32(36.91) 1(11.11) 0.161"
a4 44(24.86) 43(24.59) 1(11.11) 0.454"
Fu/duay 40(22.60) 35(19.83) 5(55.56) *0.029"
Uaniiag 27(15.25) 26(15.48) 1(11.11) >0.999"
Funthen/ladu 27(15.25) 27(14.01) 0(0.00) 0.358"
aouttefin/ dasnnzdes 25 (14.12) 22(13.10) 3(33.33) 0.117"

*{udrAynisediafiseAu 0.05
f=Fisher's Exact Test
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wui1 aefad edudadunseduse
13N AN1IY DKA hag HHS/ combined type
fnvaniian (Feaz 56.50) uwaldowIouiiioy
TugfUaesisaeengunudn Siieaniaidads
Tsauimuas swsnvidud i udadensedu
A danuwana1etuet 198 Tod A yn1ead
TnerU2e HHS/combined type f91uaufi i §u
193 198B1UIMIATILINNINNTING Y DKA
(fovay 66.67 wag Sovay 21.43, p=0.006)
(A5 3)
fU8 DKA Uag HHS/combined type
frdsegugunginigegludisund §nsinns
wielai57 Tnai57 Arwnuladin SBP A1Und
Aoulun19aa dau DBP wag MAP lungyu DKA
TaUnNAune? HHS/combined type A1
anudulafingsseiui1 uslldunndnsiuegisdl

v o w a

Woddgneadia nuanuduladindnamglungy

o

€

HU28 DKA 3088 8.47 LUnumnukanaigae 19l

5

o o a

edAynsadnvesdyaradnlunay DKA uay
HHS/combined type (Fn374714)

HASNSVRINITINYINUIN {UIidedin
Jouay 16.55 lagdnin1sidedInlud Uiengy
HHS/combined type §4n31 DKA uailaunneng
fueghaiitddgmeadd Tunguitaefidedin
wuinsanderduannadiulng Tasguaendy
HHS/ combined 7 1@ 88 Tamn3181d T 3nann
nsAnde warnunsdedinnansindely
nauRU38 DKA gadla Segag 90.90 seeziiatuey
TssneuiavessUned Anwidiasisegu 4 Ju
wagliunnaneiuegraldedidgynisadalugUoe
fiaoangy (131971 5)

015N 3 Padunszdunisiinamz DKA wag HHS/combined type

o N 59U (n=177) DKA (n=168) HHS/combined (n=9)
Uawnseau . Y . . P R s . p-value
! IMUIUATY (FD8AT)  TUIUATY (3098Y) MUIUA (50882)
Infection 100 (56.50) 94 (55.95) 7 (77.78) 0.302°
UTI 47 (26.55) 42 (25.00) 5 (55.56)
Pneumonia 13 (7.35) 11 (6.55) 2(22.22)
other 40 (22.60) 41 (24.20) 0 (0.00)
ngvieanUSunnendiae/iu 56 (31.64) 56 (33.33) 0 (0.00) -
Ahedelsaumanunadausn 42 (23.73) 36 (21.43) 6 (66.67) *0.006'
other 10 (5.66) 10 (5.96) 0 (0.00) -
UGIH 6 (3.39) 6 (3.57) 0 (0.00)
Alcoholic-pancreatitis 2(1.13) 2(1.19) 0 (0.00)
Steroid 1(0.57) 1 (0.60) 0 (0.00)
Thyroid storm 1(0.57) 1(0.60) 0 (0.00)
Linsuanvaiiuide 21 (11.86) 21 (11.86) 0 (0.00) 0.602'

*{udAgynnsedanszau 0.05
f=Fisher's Exact Test
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Mn1svN 4 FoyayrauTnuuanuehe DKA wag HHS/combined type

. . Nanua(N=177) DKA(n=168) HHS/combined(n=9)
UEUIUTN p-value
h Median (Q1,Q3) Median (Q1,Q3) Median (Q1,Q3)
Temp (CRGRR GGG 36.80 (36.45,37.15) 36.80 (36.43, 37.18) 37.00 (36.45, 37.15) 0.678™
Pulse (ﬂ%ﬁ/‘mﬁ) 110.00 (98.00, 126.00) 110.00 (98.25, 125.75) 114.00 (89.00, 132.00) 0.826™
RR (ﬂ%ﬁ/‘u"lﬁ) 26.00 (20.00, 32.00) 26.00 (20.00, 32.00) 26.00 (22.00, 30.00) 0.992™
BP (uu.Usan)
SBP 132.00 (114.50, 147.00) 130.50 (113.25, 146.75) 135.00 (125.00, 165.00) 0.124™
DBP 82.00 (69.00, 94.50) 82.00 (69.00, 92.00) 93.00 (70.50, 113.50) 0.175™
MAP 97.00 (86.00, 111.00) 97.00 (85.00, 110.00) 108.00 (89.50, 125.50) 0.087™
SBP<100 $1uauAss (3ouaz) 15 (8.47) 15 (8.47) 0 (0.00) >0.999"
f=Fisher's Exact Test, m=Mann-Whitney U
RV HAGNEYRINTSNYIkATaNvalsuaUeMANTIn (N= 145 518)
R o wavun (N=145) DKA (n=136) HHS/combined (n=9)
ans1nN15L8edn . Y . . . N p-value
UIUAY (FD88Y) IUIUAY (F0882) UIUAY (FD88Y)
madedinlulsiweruna 24 (16.55) 22 (16.18) 2(22.22) 0.6441
9282IAUBUI.N.(IWMedian (IQR) 4.00 (2.00, 6.00) 4.00 (2.00, 6.00) 4.00 (1.00, 5.00) 0.198™
o I N Ravn (n=24) DKA (n=22) HHS/combined(n=2)
anwazvagUanidetin . Y . Y . v p-value
v MUUAU (30882) IUIUAY (F2882) MUUAU (52882)
E]"Iq(l‘f]) Median (IQR) 59.00 (48.25, 73.00) 57.50 (47.75, 73.00) 73.50 (NA) 0.191™
WA 18 (75.00) 16 (72.73) 2 (100.00) 0.999
amansidedin
Infection 22 (91.66) 20 (90.90) 2 (100) 0.906¢
Massive UGIH 1(4.17) 1 (4.55) 0(0)
NSTEMI 1(4.17) 1(4.55) 0(0)
Severity of DKA
Mild 4(18.18)
Moderate 4(18.18)
Severe 14 (63.64)
DM type
T1DM 3 (12.50) 3 (13.64) 0(0) >0.999°
T2DM 21 ((87.50) 19 (86.36) 2 (100)
S2IAUBUT.N.(AW)Median (IQR) 2.50 (1.00, 9.00) 3.00 (1.00, 9.25) 1.50 (NA) 0.385™

f=Fisher's Exact Test m=Mann-Whitney U c=Chi-square
NA=not available
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