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The Prognostic Factors For Alcoholic
Ketoacidosis

Je Won Lee, M.D., Seung Jun Yang, M.D., Sang Chan
Jin, M.D., Myeong Don Joo, M.D., Woo |k Choi, M.D.

Purpose: This study was undertaken to evaluate the prog-
nostic factors for patients suffering with alcoholic ketoacidosis.
Methods: We retrospectively evaluated and categorized 55
alcoholic ketoacidosis patients into two groups: the sur-
vivors (group 1) and non-survivors (group 2). We compared
the general characteristics and the laboratory results,
including the arterial blood gas analysis (ABGA) and the
complications of the two groups, and we assessed the
severity of the between the two groups by using the Acute
Physiology and Chronic Health Evaluation (APACHE) I
score and the Simplified Acute Physiology Score (SAPS).

Results: There were 50 male patients (90%) and 5 female
patients (10%). On laboratory testing, the levels of arterial
HCO;, total protein, albumin and serum glucose were sig-
nificantly lower in group 2 than that in group 1. The levels of
total bilirubin and BUN (blood urea nitrogen), the PT (pro-
thrombin time) and the aPTT (activated partial thromboplas-
tin time) were significantly higher in group 2 than that in
group 1. Serial ABGA follow-up showed that unimproved
ABGA results meant a poor prognosis. The SAPS was sig-
nificantly higher for group 2 than that for group 1 (p<0.001)
but the APACHE 11 was not significantly different. The inci-
dence of hepatic encephalopathy, hepatic failure and acute
respiratory distress syndrome (ARDS) were higher in group
2 than that in group 1. The total bilirubin, arterial HCO5 and
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albumin were found to be significant prognostic factors by
logistic regression analysis.

Conclusion: The poor prognostic factors for alcoholic
ketoacidosis were low levels of arterial HCOs, impaired
hepatic function, the incidence of ARDS and unimproved
ABGA results.
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1) g, 44, 0pA" Y FE EX(Table 1)

A 557 <] A} F 137 (23%) ©] A7 APEEES
42(77%) 8 9] EA7F A3kt F27E 509 (90%), 0%
A7F 57 (10%) 0.2 27t 58] Wokow, AETS
27} 378 (88%), AA7F 598 (12%) ©) o Abd+2

Table 1. Comparison of baseline data between survival group and non-survival group
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All patients (n=55) Survival (n=42) Non-survival (n=13) p-vaue

Sex

Male 50 (90%) 37 (88%) 13 (100%) -

Female 5 (10%) 5 (12%) 0( 0%)
Age (years) 51.7+88 50.9+8.6 54.2+9.3 0.252
Past illness

Liver cirrhosis 27 (49%) 19 (45%) 8 (61%) 0.304

Hypertension 8 (14%) 6 (14%) 2 (14%) 0.615

Diabetes mellitus 6 (12%) 5 (11%) 1( 7%) -

Fatty liver 6 (12%) 5 (11%) 1( 7%) -

Pancreatitis 3( 5%) 3( 7%) 0( 0%) -

Alcohalic hepatitis 2( 3%) 2 ( 4%) 0 ( 0%) -

Pulmonary tuberculosis 1( 1%) 0 ( 0%) 1( 7%) -

Table 2. Comparison of clinical data between survival group and non-survival group
All patients (n=55) Survival (n=42) Non-survival (n=13) p-value

Vital sign

SBP* (mmHQ) 120.3+24.1 120.7+23.5 119.2+27.2 0.849

DBP' (mmHg) 72.7+14.0 73.8+13.9 69.2+14.4 0.310

Mean blood pressure (mmHg) 88.6+17.0 89.4£16.7 85.81+:18.4 0.517

Heart rate (/min) 92.0£17.4 911158 95£22.2 0.567

Respiratory rate (/min) 229+49 22.9%5.28 22.7£4.0 0.858

Body temperature (°) 36.60.6 36.5£0.5 37.0£0.8 0.083
Symptoms

Epigastric pain 19 (34%) 14 (33%) 5 (38%) 0.734

Dyspnea 15 (27%) 11 (26%) 4 (30%) 0.501

Mental change 11 (20%) 7 (16%) 4 (30%) 0.232

Nausea and vomiting 10 (18%) 10 (23%) 0 ( 0%) -
Glasgow coma scale 12.6+3.21 13.1+26 11.2*45 0.324

* Systolic Blood Pressure
" Diastolic Blood Pressure

™



Ol 2: D2 HELS el Ol

QIXION CHEH A2 /89

OJ A} Z=ALO. A _ﬁ.i—oﬂ/ﬂ

5% (38%), 3

9= U3l

o o T T 0%0] 14133 (33%), 3

o 11 (26%), WIA7E B 7 E 107 (23%), ©14]

M3l 79 (16%) O & e, APl A

o} oA o7t Z &

Ebstth 2 oA Glasgow coma scale% AETS A= Ht 7.

13.1%£2.6%, AFgE 11.214588 2o 5AH< 7.5
o)

7}7)

4

=]
AEF 55 1) s

} 478 (30%) 0%

2= 5
% gl gy g
VE=

I MYZO et HA

AL =7 HALE

1 (Table 3)
Wy 7l BAo &S pH 7.010~7.6982] W
3

7101& yeplon Ag+S pH 6.935~

o] 3k xpo] = Eoﬂr:‘r(p 0. 030).

489 Hg.‘%ijéﬁ SSiOle EMI" oﬁl;ﬂoiﬂ‘

Table 3. Comparison of laboratory data between survival group and non-survival group

0.6 g/dLol™ A< 6 1*1 0 g/dLE} 28*06

Survival Non-survival
p-value

Initial laboratory findings N Mean+ Sd N Mean+ Sd
ABGA

pH 42 7.37£0.1 13 7.33+0.1 0.415

pCO, (MmMHQ) 42 285£8.7 13 234+7.8 0.062

pO. (MmHQ) 42 99.9+25.6 13 105.0+41.0 0.593

HCOs (mmol/L) 42 16.2+4.8 13 12.7£53 0.030*

Base Excess (mmol/L) 42 -7.5£6.0 13 -11.4+7.4 0.081
Hematologic test

WBC (X 103/mm?) 42 10.2*£5.6 13 1417131 0.394

Hemoglobin (g/dL) 42 125+25 13 10.7£34 0.105

Platelet (< 10%/,L) 12 153.5+103.7 13 140.5+109.7 0.706
Liver function test

AST (IU/L) 42 311.5£620.4 13 189.6+97.3 0.405

ALT (IU/L) 42 102.9+164.2 13 60.4+:41.0 0.593

Total bilirubin (mg/dL) 42 3.3%£37 13 13.4*126 0.002*

Total protein (g/dL) 41 7.4+09 13 6.1£1.0 <0.001*

Albumin (g/dL) 41 37106 13 28106 <0.001*
Coagulation Test

PT (second) 42 13.9+4.2 13 19.4*46 <0.001*

aPTT (second) 41 352*115 13 58.2+44.6 0.004*
Renal function test

BUN (mg/dL) 42 20.4£17.0 13 38.3+:22.9 0.004*

Serum creatinine (mg/dL) 42 1.3+0.8 13 1.6+0.8 0.193
Electrolyte

Sodium (mmol/L) 42 138.2£7.2 13 135.04.4 0.068

Potassium (mmol/L) 12 42+1.0 13 48+0.8 0.054

Chloride (mmol/L) 42 98.4£10.6 13 100.8+8.9 0.419
Others

Serum glucose (mg/dL) 42 157.6£76.0 13 111.0*£429 0.040*

Anion gap 42 23.5%10.8 13 21.4%10.2 0.534

Amylase (U/L) 41 90.5+64.8 13 62.11+:38.3 0.160

Lipase (U/L) 37 61.1£37.8 13 94.2+72.0 0.410

S-Osm (mOsm/kgH-0) 19 305.4+36.5 7 306.1+21.1 0.951

S-Osm gap 19 12.9+25.8 7 13.3£18.0 0.960

Creatine kinase (1U/L) 12 1015.5+1431.9 4 468.2+362.4 0.246

ABGA: arterial blood gas analysis, WBC: white blood cell, AST: aspartic acid transaminase, ALT: alanine transaminase, PT:
prothrombin time, aPTT: activated partial thromboplastin time, BUN: blood urea nitrogen

* p<0.05
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A759 H7F AEQ FrA e HETFAAA 204+
17.0 mg/dL, APgTel A= 38.3122.92 A7 997}t
A= o] E BT (p=0.004). 22y Adotdl £x=
EAH0R FoatA ¢okth T Y 8% ddAs AE
T2 157.6+76.0 mg/dL, AF%+2 111.0£42.9 mg/dL
2 Yegorn A8 07 ujzt 9 205 BAY(p
=0.040). @5 2| 75 mg/dLolate] AP FS w4
S5 AET 28 (4%), ST 3 (23%) O & YERRES.
™, 200 mg/dLo]de] n8FE Hel A9 AETLS 9
H(21%) ol AP Qlth =F AlEA (urine
ketone body) & AA| A 5 149 (25%) A trace, 6
3 (10%) oAl Fdolal 1 9= S7dol gl
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(Table 4)

Y 7k 249 24 A AET 17, AP 12
oA o]Fo HAry, 1 AF pCO,, HCOs ', BE (base
excess) wUoAY Wal= ou7t AT (p=0.001,
0.003, 0.006). &} AT AP THellA] A ko] At
of we} 528k Apo] & Kl FAA = pH, HCOs <} BESITH

w
of
r

BHUE X2 Hx H[W

8 ot fl opw

4. 54 de|d N nE 0|E¢ 85X I Hl
(Table 5)

dF & AT BAA B2 FFE HHE 98
APACHE @I 9} SAPSE o] &-3te] %7} st3ith. APACHE
O AET 9.654.4%, AP 1422817002 A7
O F Fost atol= HolA] ¢horout, SAPSE AET 6.0
3.5, AMET 101142802 FAHCE {23 A
o] & Hth(p<0.001).

A5 712 & 3 S AETI APl A T
A EFE 2 A% I 47 (30%) M HAY Y, AL
28 (4%) 7 89 (61%) oA HARY, 54 =F FAL2 2
9 (4%) 7 478 (30%) oA LA o FAHOE ofv]

Table 4. Comparison of ABGA variability between survival group and non-survival group

ABGA
pH pCO, (mmHg) pO. (mmHQ) HCOz (mmol/L) BE" (mmol/L)
Survival (n=17)
Initial 7.31£0.1 24.1+85 105.3+28.2 12.6£55 -11.9+7.1
12 hours 7.451£0.1 28.1+8.6 100.6+40.5 18.9£7.0 -2.9+8.0
24 hours 7.44+0.1 32.7t6.1 151.6+169.7 22.4+55 -1.1+57
Non-survival (n=12)
Initial 7.31£0.1 23.6+8.1 107.5+41.8 12.3£5.3 -121+7.3
12 hours 7.25+0.2 33.0£235 76.6+18.7 139£7.1 -11.7£89
24 hours 7.17£0.2 31.4%£10.9 114.1+96.1 12.0£6.5 -15.4+9.1
p-value' 0.008* 0.742 0.322 0.009* 0.003*
* p<0.05
" Repeated measures ANOVA
* Base Excess
Table 5. Comparison of acute physiologic scores between survival group and non-survival group
Survival (n=42) Non-survival (n=13) p-value
APACHE™II 9.6t4.4 142+81 0.128
SAPS' 6.035 10.1+4.2 <0.001*
* p<0.05

T Acute Physiology and Chronic Health evaluation
T Simplified Acute Physiology Score
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acetyl coenzyme AS FA3A Hed, o] #4 Fof
NAD (nicotinamide adenine dinucleotide) 7} NADH=
S99 dx4 o2 NADHZF 57k 2 NADH/NADS
H]go] F7b dth. o] F7bE NADH/NADY Hl&2
2R mEFZ ol thAtE WalatAl Hol, Al &

T 3 FFE AR A X3 acetoacetate 9 BOHB
(beta—hydroxybutyrate) & A=A & FAJeto] A4 ©

._'I_ Zél- 2 7-]]5)\]-2 o 0]:7] 51,]:]_3.23).
ol A=Al ol s E 7k~ A A pHY 4§ A
Fm & AENFLS 194049 Dilon 50 P& 7 HoRE A%E BoA H, A% A TE @ A
A A FE Aol A A Fo] AT s Hagh o oele] Aol 3 Foll o3 TFA STl & A
1971 Jenkins V0] Alqtstel Hojd ko w 1 74 &5 249 pHE B R 3lsol EEA v
off tieir = obz e atA 3‘641121 &t dA7HA A mpeba] ol el A o R gk gk pHell V1=
TH 7o E dIEA AENTS WA FFA A = A Een, das WY S AL oA Tk
@717 Sl Qg AF o Fukste] SR A RE Fol& AF Molx, T sk BA A HCOy o Tha
B Rl g g, Gl g drIzhe] Sl 9 £ Hol= A2 Aodte] g =39 AolE T &
3 AEY, dad w7159 Adt, e A AlEA Aole 27 9d ks 42 pH 7.5 oo 4
Table 6. Complications of 55 patients with alcoholic ketoacidosis
Survival (n=42) Non-survival (n=13) p-value
Acute renal failure 7 (16%) 4 (30%) 0.232
Gastrointestinal bleeding 4( %) 2 (15%) 0.438
Wernicke's encephal opathy 3( 7%) 0 ( 0%) -
Rhabdomyolysis 2 ( 4%) 1( 7%) 0.562
Fatty liver 2 ( 4%) 0 ( 0%) -
Hepatic encephal opathy 2 ( 4%) 4 (30%) 0.023*
Hepatic Failure 2 ( 4%) 8 (61%) <0.001*
ARDS' 2( 4%) 4 (30%) 0.023*
Infection 1( 2%) 6 (46%) -
Liver cirrhosis 1( 2%) 0 ( 0%) -
* p<0.05
T Acute Respiratory Distress Syndrome
Table 7. Logistic regression of factors affecting mortality of alcoholic ketoacidosis
95% Confident Interval
B p-value Exp (B) Lower Upper
HCOs -0.486 0.031 0.615 0.395 0.958
Total protein -1.290 0.332 0.275 0.020 3.728
Albumin -6.273 0.038 0.002 0.000 0.699
Total bilirubin 0.436 0.043 1.546 1.014 2.356
SAPS* > 7 0.971 0.511 2.641 0.146 47.618

* Simplified Acute Physiology Score
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