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= ABSTRACT =

A Study on Metabolic Abnormalities in Patients with
Deabetic Ketoacidosis

(Including Serum Phosphate)

Kye Nam Kim, M.D., Nan Ho Kyung, M.D.

Dept. of Internal Medicine, College of Medicine, Fwha Womans University

The ketaocidosis is one of the acute complication in patients with diabeds
mellitus and its mortality rate is much decreased after low dose insulin infu-
sion therapy.

Clinically, diabetic ketoacidosis showed metabolic abnormalities such as meta-
bolic acidosis, fluid— electrolyte imbalance and hypophosphatemia. Many stud-
ies are now available about its mechanism or treatment for the better prognos-
‘is.

This study included 20 cases of diabetic ketoacidosis who had been admitted
to the Department of Internal Medichine at Ewha Womans University Hospital,
from March 1982 to May 1984.

We observed the correlation between serum phosphate and other metabolic ab-
normalities.

The results obtained were as follows;

1) Diabetic ketoacidosis was more common in female than male. The ratio of
male to female was 1:1.85. The age incidence was the highest in 6th decade
(35% ). The first diagnosis was 3 cases (15% ).

2) The commonest precipitating cause was infection (8 cases, 409 ).

3) The requiring fluid amount was 6.0+ 3.01 to correct fluid— electrolyte im-
balance.

The mean value of serum osmolarity was 309.0+4 23.7 mOsm/L, serum sodium
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130.0+17.9 ~mEq/L serum potassium 3.0+ 1.3mg/dL, urea nitrogen 30.4+ 20.0mg/dL,
bicarnate 10.85+8.5mEq/dl and blood ketone from -+ to ++-.

4) The mean value of blood glucose was 575.6+4 242.8mg/dL. The rate of decr-
ease of glucose was 82.7+ 47.2mg/dl/hr after insulin therapy. The time of dec-
reased blood sugar level below 250mg/dl was 5.72+4 2.5hr and the priming dose
of insulin was 11.4+ 6.8u. The infusion rate of insulin was 4.9+ 1.56 u/hr and
total amount of insulin was 56.6+ 28.7u for correction of electrolyte imbalance.

5) The comparison of group A ({serum phosphate 2.5mg/dl, 5 cases) with gro-
up B(fserum phosphate 2.5mg/dl, 10 cases): The mean value of serum phospha-
te was 1.5+ 0.4mg/dl in group A and 3.8+ 0 9mg/dl in group B. The mean val-
ue of glucose was significantly higher in group A (796.6+ 312mg/dl) than in gr-
oup B(508+164.7mg/dl) (P <0,005) and the mean value of the serum pH was si-
gnificantly lower in group A (7.058+- 0.124) than in group B( 7.339+ 0.163)(P<0.01).
However there was no significant correlation between two groups in serum osm-

olarity, sodium, potassium, insulin amount and correction time.

6) The common complications of ketoacidosis were infection (3 cases, 15% )and

myocardial infarction (2 cases, 10% ).

The mortality rate was 5% (1 case) and

its cause of death was sepsis with disseminated intravascular coagulation
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2 A7 9T AP0 Gy AELETAA
# phosphorus @& 37 A ¥ T 2.3—Diphosphoglycer-
ate?] 7Z+Ay} B1g o] 2 phosphorus XAEE 54
o2 gedT st AYHD 9o, SudAe Al
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Stele nIEM HoDE ANFE Yuyy AEL
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1) a7ga
ATHAGL 10824 3YRE 19849 547A ol 3

dAgez e 2&uY Wads JYtEsa
Y A ASSES 200(497 134, @R 74)
€ ez 3 AL FAolR T2 300mg/dl
olgelr, =%, mAEC] FAHLE ENEY T
B4 ARLETLE AdsPan, o8& €5 ph
osphorus 2.5mg/dl o]&}¢l ATz o]4 ¢l BFez
oo} Bl BasRc

2) @79

ABAYSo AdFe BAE YAF JlEdes
g9, €43 AE, g9 472 5=, dd, BUN,
Bicarbonate, pH, phosphorus & &RX& o A E
ZAaE W 1A v €2, ¥F AE, 892, pHE
&xagd ¢£9 AEe 2%AF 949 2%(re
gular insulia) & APt gon FUELTE A9 &
R 71EE T2 2Es A

UE a¥os, 492 axel vRAH 2 434
o] wal 0.9% 9 0.459% A P48 250~ 1,000 ml/
hro) 452 2983t FE@ 4¥ZL HolnT
potassium 8Z¢] Z &y} glow potassium chlo
rideE 20mEqg/hr £ 2 AHre Ao,

Sodium bicarbonate = 8% pHy} 7.00}s5t¢l &
AW 48~72mEq & Fojohn 1F WA 2 pH
& 43,

¥do] 250mg/dl o] =BE Fol=E HEFE 5 %

o
[«
EeFoZ X3l regular insulin & QA Z
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Aste] 2~4X zhabth 38t FAbs ATk
a4 T 4 F

1) 9%, 848 2 #9712

FUBs 1: 182 o2y} Btor, 4% 50
(35%) 40H(25%) 60T (15%), 70 TH(15%) o] ol
o ko] §H7Ie 2@l 3¢ (15%), 10 o]
Aol 44 (20%) ¥t (Table 1, 2).

2) el 7o) 8o (40%) = JHF BT

3) #dd Y BaH F 5IFL 6.013.04
ol PEEA Y HFEFE 309.0% 23.7mOsn
/€ sodium 130.94-17.9mEq/#4 potassium 4.9:0.9
mEq/4, phosphorus 3.0+ 1.3mg/dl, BUN 30.4+
20.0mg/dl, bicarbonate 10.85+ 8.5Eq/dl o]}, &
= AL ++~+++0lgen, ¥FAE 575.6 %
242.8 mg/dl o]}, Sled NEF TIA #h £
& 827+ 47.2mg/dl/hr GO HFx|s 250mg/dlE
HAAA A7k 5.7£25A17ko] Ak U pri-
ming does & 1144684, Q&d AFESEE 4.9+

Table 1. Age and sex distribution of the di-
abetic ketoacidotic patients

Sex  Male Female Total
Age(Year)  No. of pts. No. of pts. No. of pts(%)

20— 29 1 0 I 50)
30— 39 1 0 1( 5.0)
40~ 49 0 5 5(25.0)
50— 59 2 5 7(35.0)
60— 69 2 1 3(15.0)
70~ 79 1 2 3(15.0)

7 13 20(100.0)

Table 2. Duration of diabetes mellitus

Sex Male Female Total

Year No. of pts. No. of pts. No. of pt{%)
Unknown 1 2 3(15.0)
0- 1 2 0 2(10.0)
1- 5 2 5 7(30.0)
5-—-10 1 3 4(20.0)
10~ 1 3 4(20.0)
Total 7 13 20(100.0)

156 /hr o0, Ao ngd) Had & Uded
kL 56.6+28.7, 9] FHE 7L 47+2.3X7F0]%
t} (Table 3).

4) ¥% phosphorus Fxof mel 2.5mg/dl o]
) AZ(5¢]), 2.5mg/dle]dtel BF(10e])e]A] ATE
phosphorus 5+ 1.5+0.4mg/dl, B#& 3.8+0.9
mg/dl o]}, AT YYBA B = 79661312
mg/dl, BZ& 508+ 164.7mg (P<0.005), 8% pHE
AT 7.058+0124, BT 7,339+0.163(P<0.01) & &
9% ol & YT ¥H 454 FE, sodium pota-
ssium o F @ Q&d FoFo] FTtl Aot &l

2t} (Table 4).

5) 893 3 AL

ASTEZe] §HF2 2E 34(15%), A=A F

24(10%} Az, AH&
F R Eud 839 S

a

oy AENES

5%(1 )2 2 AL T3
%o] 3ir} (Table 5).

=N
=
aL

el

flo

i)

o

A &2FFF ded

ELY

Table 3. Metabolic and clinical profile of
diabetic ketoacdotic patients

Serum (initial)
Osmole
Sodium
Potassium
Phosphate
BUN
Bicarbonate
Ketone

Total fluid amount to
correct fluid balance

Glucose
Initial value
Rate of decrease

Time to reach target
glucose(250mg/dl)

Insulin regimen

Route
Priming dose
Subsequent dose

Total dose to reach
metabolic control

Time to restore mentality

309.04-23.7mOsmle/L
130.9+17.9mEq/L
49+ 0.9mEq/L
3.0+ 1.3mg/dl
30.4+ 20.0mg/ dl
10.8+ 8.5mEq/L
o=

6.0+ 3.0oL

575.6- 242.8mg/ dl
827+ 47 2mg/dl/hr

5.7+ 2.5 hr

LV. or IM
11.44+ 6.8U
49+ 1.6U/hr

56.6+ 28.7U
4.7+ 2.3hr

Values are as Mean+ S.D.
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Table 4. Different profile between low phosphate and high phosphate group of diabetic ketoacidotic

patients
Group A B
P<2.5md/dl P ) 2.5mg/dl
No. of pts. 5 10
Serum 1.5 =+ 04
Phosphate ( mg/dl) 796.6 + 312.0 38 £ 09
Glucose ( mg/dl) 7.06+ 0.12 508.0 o 164.7
pH 309.4 + 357 734 + 0.16
Osmole( mOsmole /L) 127.2 + 94 ‘ 308.2 + 19.6
Sodium ( mEq/L ) 49 + 11 1834 + 7.5
Potassium { mEq/L ) 64.3 + 43.1 47 + 0.7
Total insulin amount ( Unit) 64.0 =+ 14.7

**P<0.005, *P<0.01
Values are as Mean-+ S.D.

Table 5. Complications and prognosis of dia-

. - o
betic ketoacidosis of EAdce Ae 5 5+ Y. By A

He &
EA 8204 p~hydroxybutyrate(A) 2+ acetoacet-
Complications No. of pts.(%) ate(B), 28|31 aceton 8] F FxE Z7islo] 9o

Infection 3(15.0) o, ¥ & B{1A7} 7H g1l E}?Jf oS AT BEAE ?}
Myocardial infarction 2(10.0) 2 ZHAR. el ARE acetoacetate T ¥ 53}
A gAY &t F1sle wrHe] f—hydroxybutyrate
Prognosis No. of pts.(%) FE7t 84 ZasiEd, ofE acetoacetate AH & A
David 1 5.0) =W A] f— hydroxybutyrate &= acetoacetate 2 A}
Alive 19(95.0) g3t7] ool rﬂra}*j acet;aceta:i%iﬂ goi
= <] AR ElS] S-S HhgEt A
Cause of death: Sepsis and dissemated intravas- e ]%E%H ]:1'1:7?;}-7]%‘.’:5 sod?ur?bicarbonateeq %
cular coagulation. FE HH 45N paradoxical acidosis & 7% A&}
& 287 A FAHC] Hadet Xz A
254 oste] FztA ol IHEA ERALE AR T g3 243 €7 HEHHe] para — doxical
" 4 glom, ATALE ARIFHW 2 Qdox A acidosis & Blood—Brain~Barrier§ %% CO,9% Bi-
3% 173, patassiumBEe] 53, ALe #A carbonate 8] &g ol pojrt glvl WEoly, HHL
Aeiel #2, A 59 Aoz 2EUT? Hel F9 $%EAL Bicarbonate o]7] W&4] CO,
Alberti %% McGarry 292 ¢l do] APHJL 27}7} Bicarbonate & FEZAQ Z7Igle] doh}
do] 2EYH AELZo] YA o o] AN H4d 43S zdsHA Bd.
€ 23 AENY #Hd Aad & diaAMEe 7 822 sodium Bicarbonate B 22 H& 3312 ¢
JETr T A dede AP AL A4S A FARY el & T L WAA g ez yEy
= TE2UAE ¥ 3, e AR 4 3R oty ey tabg AEEse -‘?—é—‘,‘ﬂ H=rt #
< FAINNA 29 AL A £5e A AIH AL ol g
el &4 Ty oA ﬂ*hydroxybutyty- 7AH2rR pH 7.1~72 ojgtelX & wtE4< pH &
rate § £ojsty FAAddET FHAE e ¥ A3 A 2% Fe Aol asn?
A AEAE Boly, AAUAME G2 °1§-% = ASNEF)A AA potassium o] ZEL H¥Fa
¥ & &7 A)9)9 A-hydroxybutyrate A4o] S7l=E 454 1h°ﬂ g8 AW gudn s8] £4H
AoZ rHol AEY AME ¥Fo] 2EHA ¥ Tx WEoZ AZtEY, HA patassiume FESde g
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=, A42¥ETF, €T B ©F ga2n, Age 74
A2 ANZ, 8T, ARAT 59 90" Age
e B dATolA 5%E molm glout ol tht Y
¥ He A 42,

Fugyd AELESE NESE $¢ A phospho
rus 50| Yolun AYT 23-DPG ZPo] Fute

. o] A phosphorus &2 A¥FH BEH R
U d&d #5374 10 e nd HEoo A
¥ A8 ¥ 9% phosphorus X7} HojA& AL HE
Qbellr z2 & EF phosphorusr}t & HXEe] 9
8 olF=7] wiejd) ZelZ, X & x7|4 A phos-
phorus §Fo] dojie F o] Q=2 AH5H =2
=2 phosphorus 7} BjA = 7] w&olth

Frank §%9] A7) ¢jsld Ty AIFNA
phosphorus & Fo3ld @F5E oJ§E & £34]7]
, 8% g3E8H CO,Z¥ o] So3ln R A
&5 A, FAEHY eSSy} w2, §
Ho2 Alggo] FAEHU
@y Keller %, Fisher 5%, Harwood™ % Ma-
rin 5%%] ¢ 7oAl phosphorus A 52 o T §
I B4 Ytk ole ok #nWid AENES
o4l A phosphorus @F¢] TAFQd dAgrd: 4
el #Bolat XFel FAA0) gle Re2 Azdn
iy dAH R e FAAN Fdlti HoxH
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Keller 5% 482 A4# ¢ A phosphorus % o]
Qe A% A7 U HAG E ATIME @
& phosphorus7} B2 T3 & F Alole] tjAbg el
9 Ax zele gloioy AR B9 Zee Al
T ed Yol AT Aelrt fle HALE R
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Rt Aoz A

&Y phosphorus X80 W& Wl o)do] B
oF & o aFHor B Bew 42
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1982 3QGRE 19849 597X olsjeArieti g
sirjg Rawe e fdsdd dxua A=
d% 84 204 E g eZ ¥H phosphorus 2.5mg
jdle]sl & AF(54), 2.5mg/dl o]¢-& B (10 4)
o Uyo habgolE Mz Bie 2P e 2
& 288 €U

1) Furle 1: 1852 o7} gstor, 4% 504
(35%), 40 tH{25%), 60t (15%), 70T (15%)e] o]
Aot B fHUIze 2wdel 34 (15%) Y H A
I 104 o]’do] 44 (20%) KTk

2) frgacle ggol 84 (40%) 2 7Hg Bt

3) #duAZAe BoF F FAFL 60 1304
o1, YEEA Y A4EAEEE 309.0428,7m0sm
/4 Sodium 130.924-17.9mEq//, potassium 4.9 4 0.9
mEq/4, phosphorus 3.0+ 1.3mg/dl, BUN 30.4 =+
20.0mg/dl, bicarbonate 10.85+ 85 mEg/l o]9ix &
T AEL H~ +H A AYFA) PH = 5756
T242.8mg/dl o] ¢le W] A= YFY Yo d
Z& 827+ 472 mg/dl/hr Jo o €Y=y} 250 mg /
dle] =28ly] 71A19] A7+ 5.7+ 2.5A] 7ko| ek ¢l
&8 priming dosex 114+6.8u, ¢4 AFE&EE
= 49+156u/hr gom, ALl Aol HQ s
% 90Ed 4 5661287 u, o9 FHEI|ZHL 47
2.3 A kol Ak,

4) 3 phosphorus %o wat 2.5mg/dl <3}
2l AZ(5¢]), 2.5mg/dl o]0 BIF(104)elA AF
phosphorus ==+ 15+ 04mg/dl, Bi£& 3.8+ 0.9
mg/dl o] gitt AT YHAFA] A= 796.6+312
mg/dl, B*& 508+-164.7mg/dl (P € 0.005), Ex pH
= A7 7.058+ 0.124, BT 7.339+ 0.163(P < 0.01) ©.
E o8 AolE HET ¥4 A4FEEE, sodium,
potassium, Fejahs A% X tAbge] DAz
g FTel Aolzh g1l A phosphorus 8% (hy-
pophosphatemia) & HYH 5ol &8 d4L gl
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