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boplastin time (aPTT)& 40.1%2& Z71do] v}
ArvtadR 4 L/ming FYHEA Age Huly
b2 BAZALAM S Table 13 2] pH 7.003,
HCOs 29 mmol/LE A& dAld AFEo] ol
dF FATEE 171 mmol/Li, 2ol&akes 371
2 27 Y dith dEd s X-dd Aludiel #Hy
T a7el FUHA QY Hrxddd:E =
V2-Veellq Tare] Sxof AR dxgad A4
TEE] %R FhHo foH, HAAHA 4l¥e
$%o] 7ZHAago] glslar CK-MB 11.8 ng/mL, Tro-
ponin I 0.47 ng/dL= F7keel ATk F@AE o
9 24l APACHE 11 d4% 28809t

&5 HIYY HOUEY: A5= PRISMA
system (Gambro, PIS)E Al&3ldion 3olofaju}
oR= gudol 06 m’, polyacrylonitrile?l ANG9
(Hospal, Zg2)E AHgstalal, dEFsd Feity
9+%4 Hemosol® BO (Hospal, Z#2) £4& n3
A FHfor Ao 1 4L TR
32 mmol/L, B4t 3 mmol/L, “HEF 140 mmol/L,
ZH% 0 mmol/L, ¥4 1095 mmol/L, Z& 1.75
mmol/L, "F2H$ 0.5 mmol/LeE Heof itk d%
v #% 100-120 mL, RFHy} FAAe fFoype 7}

PR 17-20 mLE shadth

)

XE Q QAAMAT: A= HEY YARoR AT
ARel okt gk 2ol AR 10 ml olstel
A AT Buhdch A% oAby A4E
AF A Brksh AaF Be| azio] wel Yy

Table 1. Acid base Disturbances at Admission
in Three Patients with Severe Lactic

Acidosis

Case 1 Case 2 Case 3
pH 7.003 6.888 6.810
PCOz2(mmlig) 12.3 9.1 14.4
HCO3 (mmol/L) 29 16 2.2
PO.(mmHg) 1306 487 80.1
02 sat(%) 90.7 ~ 682 955
Na(mEq/L) 135 140 156
K(mEqg/L) 6.5 8.4 5.4
ClimEq/T.) 95 96 103
BUN(mg/dL) 79 65 65
Creatinine(mg/dL) 5.4 8.0 9.3
Lactic acid(mmol/1.) 17.1 21.4 237
Anion gap 37.1 424 50.8

19 2t} Dopamine® norepinephrine %9 <<
% oo FEMUEES AW FAlEg oy 4
AU A Abge] A&Eo] Y 124 LR HE
CRRTE A3tk CRRT A3 24220758 &gt
o] FEEEHEA Qo] Azt 100 mLE ZF7HEA
onl Fug sk FAHPARE pH 749, HCOy 234
mmol/L, %5 §4F 1.9 mmol/LE 2% AXAEE S
o 44 4dAREH Hdddd HEes 3§ =dy
o] WAt oy FAA FAR e ¢4
1644 EHYsttt (Table 2).
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Fig 1. Serum levels of lactate and HCOs; (A)
and urine output and hemodynamic changes
(B) in the patient 1 during continuous re-
nal replacement.
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Table 2. Clinical Characteristics of the Three Patients with Severe Lactic Acidosis

Case 1 Case 2 Case 3
Agelyear)/Sex 65/male 74/female 46/male
Underlying disease Angina, CHF, HTN Type 2 DM, HTN Type 2 DM, HTN
Cause of lactic acidosis CHF, Pulmonary edema, Sepsis, circulatory collapse Metformin

Hepatic failure

Acute renal failure + + +
Use of vasopressor + + +
Ventilator care - + +
APACHE 11 score 28 32 29
Duration of CVVIIDF 32 hours 60 hours 24 hours
Duration of ICU admission 9 days 8 days 10 days
Qutcome Recovery Recovery Recovery

Abbreviations : CHF, congestive heart failure. HTN, hypertension;, DM, diabetes mellitus, CVVHDF, contin-

uous venovenous hemodidfiltration
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Fig. 2. Serum levels of lactate and HCOs; (A)
and urine output and hemodynamic changes
(B) in the patient 2 during continuous re-
nal replacement.

>
=
=
N
s
et}
i)
5
32
i
of
ret
>
i)
2
rio
ofl
R
o=
o
>
@]
jsn)
&)

dopamine, norepinephrine
o FYAS Bl FRMIESE B0 A

663 -



— g g A

BAA 1A 9AIREA 7 AbEle] AR e
of AeiaAEs Ada. o]F FEAEE ¢EA

A#atgeh. CRRT A2 6041744
sol Asse] sdA AHEe FTHsldl AT
B gadekslh 9 4

ol wjkAALel| A Klebsiella pneumo-

k=3
6

3t

nige7}t WekE o] HEF, I o FAEFL
2 A3l ceftriaxone 257 ARESIAT. 49 15
dA A S 9 FAF A7 sAR S YR
o+ styo] sy Yoz AAHAY (Table 2).

Ed 3

g Xt A0, 464, 22t

F oA A ok

sdE Y 93 A A2y

clazide (80 mg bid)¥ metformin (50

Easlel 2 e 79 AEE A8 o] Wt
W 39 A "al oyt g3 gAR Jdstah

MAHE Y JIEY  5o] A §lS.

AbSlE 20 Fde FaEe] A

Ta AA Y] G4 B G4 B9 A E W

Fou oae Hasdg. FEASE @Y 7550
mmHg, WYt 603]/min, &4 243]/min, AL 365
Tolth 3= Az 27e] #AHID HY I4%
= FAagHe dgrh FF AN Aggoldt FEE
HEee S8x ¥k, S5 A Y opgaAae ¢l
}\}\E]"

ZAL A2 BEge Hapd P4 162 g/dl, 9

&7 32010/mm°, ¥AF 530,000/mm’ e, i
A3kst AX BUN 65 mg/dL, ZdlolEd 9.3 mg/
dL, 9% 62 mg/dL, 259 39 mg/dlL, P51l
0.4 mg/dL, ¥%=% 80 mg/dL, ALP 96 TU/L, ALT
31 TU/L, AST 34 TU/Lth 84 Asid dAd o
EZ 156 mEqg/L, Z¥F 54 mEq/L, ¥4 103 mEqg/L
o, "8 3 w ARE 2 +2, F1osnh gelg
2AA A PTS INR 118, aPTTE 47624t &
My sl BA7AAM Table 13 #Ze] pH 6.810,
COs;~ 2.2 mmol/LE % tAtAd Aol 8%
AT 237 mmol/L, Sol&als 508% F7IH

A}, FAd 49 FA APACHE T Hos

3R

A

o

2 o

cA2A A45 T A100E 2006 —

25 25

. J
. Bicarbonate IV =
_:’_ 20 [ . CRRT B 120 E
£ LN . T
IR RN 115 &
IE’) ~ e 13}
0 HD Rl =
% 107 / .\\ 10 g
+ / e ©
5 “e. 5 %
—— e L]
0 12 24 36 48 680 72 (hours)
A Admission

S 107 gicarvonate v S L

g 120 | CRRT o 1120 5
S b T . _-& {100 E
Zo \c/ 1 e w8
k<) 1 g 2
S 3
2 60 o
I =
2 40 =
w 1
20 o
| | .
0 12 24 36 48 60 72 (hours)

B Admission

Fig. 3. Serum levels of lactate and HCO3; (A)
and urine output and hemodynamic changes
(B) in the patient 3 during continuous re-
nal replacement.
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= Abstract =

Successful Treatment of Severe Lactic
Acidosis by Continuous Ven(_)venous
Hemodiafiltration

Jin Ho Kwak, M.D., Jung Hoon Sung, M.D.
Kyu Bok Jin, M.D., Eun Ah Hwang, M.D.
Seung Yeup Han, M.D., Sung Bae Park, M.D.
and Hyun Chul Kim, M.D

Department of Internal Medicine,
Keimyung University School of Medicine and
Dongsan Kidney Institute, Daegu, Korea

Lactic acidosis is often associated with a strik-
ingly high mortality. The effective therapy involves
treatment of the underlying cause and correction of
acidemia by infusion of sodium bicarbonate. When
lactic acidosis is accompanied by oliguric renal fail-
ure, bicarbonate therapy becomes more complex with
volume overload and hypernatremia. Hemodialysis
against a bicarbonate-buffered dialysate will achieve
this. However, it is generally tolerated poorly by he-
modynamically unstable patients. We report here
three hemodynamically unstable patients with severe
lactic acidosis, which was treated successfully by
the use of continuous venovenous hemodiafiltration
with bicarbonate based dialysate and replacement
solution. We would suggest that continuous renal re-
placement with bicarbonate buffer should be indi-
cated in the treatment of severe lactic acidosis. (Ko-
rean ] Nephrol 2006;25(4):661-667)

Key Words : Lactic acidosis, Continuous venove-
nous hemodiafiltration (CVVHDF),
Contionuous renal replacement ther-
apy (CRRT)
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