5 AR

MR REED T RIZE]

M1 SRS 53 B B b=l

Blood pH

<735

7.35~7.45

>7.45

CO, content <

PaCO, > 45 or

PaCO, <35 or

PaCO, = 40 or

22~23 or CO, content > CO, content CO, content >
PaCO, <35 29~30 <22-~23 29~30
metabolic respiratory respiratory metabolic
acidosis acidosis alkalosis alkalosis

pH << 7.35 and
PaCO, > expected
(CO, content variable)

pH >>7.45 and
PaCO, < expected
(CO, content variable)
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5 A e

i * AG (Anion Gap) = Na* — (Cl + HCO,")

2 ANHIERE TR (Metabotic Aeidosic)

Blood pH < 7.35 and
CO, content < 22~23

or PaCO, <35
AG > 14 mEq/L AG 6~14 mEq/L
(increased - AG (normal AG or hyper-
metabolic acidosis) chloremic acidosis)

serum K* < 3.5

serum K* > 5.5

mEq/L mEq/L
renal failure diarrhea NSAIDs
lactic acidosis - shock, acetazolamide type 4 RTA

seizures, pulmonary dema type 1 RTA K* - sparing diuretics
diabetic ketoacidosis ureteroenteric Addison disease
toxins- methanol, ethylene anastomosis sulphur intoxication

glycol, salicylate toluene

intoxication




3 AR TP T R

1. Anion gap ¥4/;11 ( > 14 mEg/liter )
(1) WERFR -
a. 'BEEUE  BUN - creatinine ~ phosphate J}15; e
b. FHAS%ERS © shock ~ convulsion ~ pulmonary edema :
lactate T} °
c. & @ LFT AIEH ~ lactate T ©
d. FERIRTESIA R -
(2) HPARIXIF -
a. &Y (alcoholic ketoacidosis ) : acetone FI/=; ©
b. Salicylates : salicylate ~ lactate Ff5; °
c. WP @ measured serum osmolality > calculated
osmolality - [f[[* formate 1 lactate F}15 °
d. Ethylene glycol : measured serum osmolality > calcu-
lated osmolality > oxalate crystalluria ; increased BUN
later -
e. CO : lactate ;15 ~ blood carbonmonoxyhemoglobin
7
2. Anion gap 1% (6~14 mEq/liter ) (hypochloremic acidosis ) °
(1) WAERZ -
a. g E R R~ KR < 3.5 mEq/
liter -
b. Ureteroenteric anastomosis : Ji55 ~ AG FREE4)0 ~
K* &5 < 3.5 mEg/liter °
S5 U/ [VERBINLAE (type IRTA) : fis ~ /il pH
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6.0 ~ serum K* &4 < 3.5 mEq/liter °

d. Type 4 RTA (hyporeninemic hypoaldosteronism ) : K*
f&H > 5.5 mEqg/liter ~ BUN F{5; ~ renin fl] aldoster-
one [ -

e. Addison disease (adrenocortical insufficiency ) : K*3#
> 5.5 mEg/liter ~ Na* [%{K, ~ BUN 15 ~ cortisol
[B:{E; ~ ACTH J|= ~ aldosterone [${ ~ renin F15 o

(2) SMARIKIE

a. Acetazolamide @ K* &4 < 3.5 mEq/liter °

b. Hyporeninemic hypoaldosteronism (type 4 RTA ) sec-
ondary to NSAIDs : BUN F}5; ~ renin and aldosterone
[ ~ K f&H > 5.5 mEq/liter °

c. Cholestyramine : J52 ©

d. Sulphur : Sulphate f&FEF5 ~ K*7JLL5.5 mEg/liter °

e. Toluene : K* &4 < 3.5 mEq/liter - [flH P 1K °



¢ AN VLN TR (Metabotic Ahatosce)
SR

Blood pH > 7.45
and
CO, content > 29~30
or PaCO, > 40
urine [C17] < 15 mEq/L urine [C17] > 20 mEq/L
(chloride-depletion (serum K* variable)
metabolic alkalosis,

often with hypokalemia)

corticosteroid NaHCO,
excess ingestion
glucocorticoid rx milk-
vomiting or upper primary hyperaldosteronism alkali
GI drainage Cushing syndrome
chloruretic therapy (including ACTH-secreting
chloride-losing diarrhea cancers)
Bartter’s syndrome

XY RBFR M

.
S
2

B

471



KHmEMEE M

~
s
S

= @

472

5. A g A

L JEE IR C1- CGEAE#E MR bicarbonate ) hypo-
chloremia °
(1) EhRsk ClI- -
a. FIPRFERE * MR/ IMEH [ClT] AJHE< 15 mEq/
liter » {HFPRHA]RESE &
(2) IS EIRAE © /M CI < 15 mEq/liter -
a. W : g5 o
b. FEEES T -
c. FEEIRA CL @ jiEsE -
2. JFE &5 bicarbonate 84 © /|Mi [C17]> 20 mEqg/liter -
(1) Bk -
a. FAMIBHEHE R -
b. JHEBLEWMERE ¢ cortisol Fl5; -
c. JFESV:EHEEREEENE (primary hyperaldosteron-
ism) : aldosterone F}15 » {H renin [{ °
d. Bartter’s syndrome : renin and aldosterone Y75 °
e. Posthypercapnic alkalosis ©
(2) Hh5E -
a. HRAISEZ SigitEny®’E © calcium AJEETFE (“milk-

alkali syndrome™) -



6. WHIRTERR T35 (Reeperatory Aecidosie )

SR

Blood pH < 7.35 and PaCO,
> 45 or
CO, content > 29~30

acute
respiratory
acidosis

chronic
respiratory
acidosis

Broncho- | pulmonary edema
pulmonary | severe asthma

CNS
disorder

Neuro-
muscular
disorder

ARDS
airway obstruction
pneumothorax

chronic obstructive
lung disease
kyphoscoliosis

opiate overdose
Guillain-Barre syndrome

myasthenia gravis crisis
severe K or P depletion

multiple sclerosis

myxedema

Pickwickian syndrome

severe obesity

amyotrophic lateral
sclerosis
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7 WP TR (Respinatony Ahatosie )
A el

Blood pH > 7.45 and
PaCO, <35 or
CO, content < 22~23

Pa0, <90 torr
(and usually A-a O,
gradient > 15~20)

Pa0, = 90 torr
(and usually A-a O,
gradient < 15~20 torr)

Bronchopulmonary disorders
asthma
pneumonia
pulmonary embolus
early pulmonary edema
pulmonary fibrosis

Other disorders
high altitude (decreased PaO,)
fever (sepsis)
pregnancy
cerebrovascular accident
severe anemia
liver disease
salicylate intoxication
hysteria
mechanical hyperventilation




§ RGN (Weired Aeid-Base
Desandene) 53 ML N

Blood pH 7.35~7.45

PaCO, << 35 or
CO, content <<22

PaCO, 35~45 or
CO, content 23~29

PaCO, >> 45 or
CO, content >>30

metabolic aci. no acid-base metabolic aci. metabolic alk.
+ disturbance + +
respiratory alk. respiratory alk. respiratory aci.
AG 6~4 mEq/L AG > 14 mEq/L
sepsis diarrhea + DKA + vomiting chronic lung
11v<?r disease vomiting AKA + vomiting disease +
saycylgte . lactic acidosis + diuretic rx
1ntoxication diuretic rx

renal disease +
vomiting
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Paxa S WY v 3
EWanti i

SBEENFEATRER

IARILEN (Pyponatiemia) SRR

i mS ggm = measured serum osmolality
¢S osm = calculated serum osmolality
= 2 Na* + glucose/18 + SUN/2.8

HYPONATREMIA

mS osm - €S osm
less than 10 means a
measurement error

| measure serum osmolality

mS oggm Within 10 of ¢S ggm
true hyponatremia

measure serum urea N, urate,
Upsm and UNg+

“the problem”

mS osm - ¢S osm
greater than 10 suggest

“pseudohyponatremia”

hypertriglyceridemia
or hyper or dysprote-
inemia or unmeasured
osmolyte

(e.g., alcohol, methanol)

o

| water excess

| Na* deficiency

edematous states

SUN and urate low-to-normal low-to-normal high variable
Uosm <200 = S osm = Sosm = S osm
U Na* variable > 20 | <10~15 | | > 25 | < 10~15
compulsive water drinking SIADH GI Na* ongoing
(sometimes aggravated by low (various drugs, loss renal
solute excretion with or without a diseases) loss
neuroleptic)
Total body Na* normal very increased
Total body water increased low very increased

FXD R EE - O}
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S AR (Fypobatemia) ST HURENE

HYPOKALEMIA

measure BRI pH and serum CO, and CI

low serum CO, and

normal serum CO, and CI

high serum CO, and

high CI low CI
pH < 7.35 pH > 7.45 pH 7.35~7.45 usually pH > 7.45
metabolic respiratory metabolic aci. normal metabolic
acidosis alkalosis + resp alk. pH alkalosis
I
hypokalemic
periodic
paralysis
. . . diuretics
RTA type 1,2 diarrhea cirrhosis -
. vomiting
UpH > 6.5 UpH < 5.3 sepsis laxative abuse
Ux > 30mM/d Ux < 30mM/d sal.lcylafe . hyperaldosteronism
intoxication B s
artter’s syndrome
hypomagnesemia
licorice abuse

ERHEXYFRARRS - O
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6. LS RAY Jt IK AT 95

REA
LRI — 2 R I AR - /D%
ER -

2. SROERIIA MR A
(1) BRIMAE © acute respiratory alkalosis e
(2) 1F:&¥ insulin °
(3) I EF I ERiE. (hypokalemic or familial periodic
paralysis) e

3WEKRS

(1) BZHEE - 1S -~ 5108 - & -

(2) Bl -
N a. FIRH : thiazides and loop diuretics °
8 b. HEEIRANE -
E (a) Glucocorticoid therapy °
® (b) Hyperaldosteronism ©
% (c) Cushing syndrome -
7{: c. Mg™iikZ -
T d. BRI NEREIMAE (type 1 renal tubular
15 acidosis ) -
o
w || AR
S

=
=

1. K3~3.5 54 100 mEq ~ K 2.5~3 ZE4# 200 mEq » {HAIMSE
JA 2.5 mEq/L BRI - FEER P AR S 8l 7~ -

2. 3K 1 10~40 mEq/hr > A]LL 1/2 amp in 1 bt/hr » {H DKA [KF
] 1 amp in 1 bt/hr > FAEEEERY DKA JEZE L1 60 mEg/hr -

3. LA 1L IRHG ST class TIT ©

= #
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7. (Pyperbatemia) 53T AL

HYPERKALEMIA

measure pH and serum CO, and CI

low serum CO, normal serum CO, and CI
pH < 7.35
metabolic pH 7.35~7.45
acidosis
renal failure insulin deficiency and o
hypoaldosteronism hyperglycemia 2
hyporeninemic pseudohyperkalemia-
Addison’s diseases high WBC or platelets
DKA

XY H ok B @
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8. MBI =5 A D LR 5
REA

L. PSSR RS -
2. SR A B BTSN K
(1) Metabolic acidemia °
(2) Hyperosmolarity : hyperglycemia A J& 5 °
(3) Insulin ;2 -
(4) JEEAIFHFEIZEE ¢ tumor lysis or rhabdomyolysis ©
3RS - AR BRIEE SRR AL -
4. WA B B R -
(1) Bl - Friliateny ~ GOFREHMBEE (tumor ly-

sis or rhabdomyolysis ) °

o
,‘\ (2) Antikaliuretic drugs :

5 a. FIpRH : spironolactone ~ triamterene ~ amiloride e
A b. NSAID -

] c. ACE inhibitors °

f d. Angiotensin receptor blocking drugs °

; (3) PEHE K MiE (hypoaldosteronism ) -

N a. Hyporeninemic (ie, type 4 renal tubular acidosis) °

#r b. Adrenocortical insufficiency (Addison disease) °

B

=
=

(MmEEEHLEERY

1. IMEFELEE 5.5~6.5 © A0 P -

= #
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Pz ~ DA (FRERHET ~ L= ABHET » DR ~ L=
FHAGE )

3. MEFPREEARL 8 ¢« PREIHA ~ QRS ##% ~ sine J ~ VT ~
VF -~ asystole °

'nf

TEREIMS =R BEY)E = KA - LRI ¢
1. FREAINR © R e A i - & O FEIEUR QRS AT -
SRS 10% calcium chloride 10 ml (13.6 mEq) &7
15338 > TRy Lol b > R [RIA S - 10 Z3gd A R0A]
TERY » ATfERF 30 2388 - i 30 23 $4% il P —fl%] & 20 ml &G
T o ATk ERE S [REAV MBS - RIS n] {5 FH g5 7
) o QIERLEEE F calcium gluconate » HIJEEAG 30 ml » [Kfy

10% calcium gluconate 10 ml A 4.6 mEq * #Jk calcium 7~
chloride [ =432 — ° ®
2. WSRO AR BTRERESEMG - 4145 ¢ insulin in [ 2
glucose ~ beta adrenergic agonist (albuterol ) - epinephrine - ﬁg
sodium bicarbonate ~ magnesium ~ intravenous saline ° ;{:
(1) Insulin in glucose : 10 units [1¥ insulin f)l A D50W 3~5 amp I
(25~50 gm) - 5~20 73 rffER - F548 60 235 - TEEIE 7
MBEF ST - 7

(2) Magnesium : 1~2 gm IVP » 5~20 3 0[{Ef » FRERiAs *Z
S RIS - %
(3) Albuterol : 0.5 mg in 100 ml N/S IV 15~20 434#5¢ 10~20

mg in 4 ml N/S 10 738K 5E > 5~10 208 n]{ER] - 57 30

GreE o FEEVODBEIGE - 487
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(4) Epinephrine : 1 mg IVP » FTZEIER - HEBEFR LIS
1R -

(5) Sodium bicarbonate : 1 mEg/kg IVP - 5~1043§#n][{EH >
Jf* acidosis IRFREAIE R » JHBH B RER FE R YT -

(6) Saline * HERFEIREAYIED » Rk AR - 7R RE$1
HEHITER » 2555 pulmonary edema YIEIE » FELEE
LIRELFAITE T MEM -

R RSP -

(1) Polystyrene binding resin : 30~60 gm PO/PR > A AMS J5
A 7 aspiration fYfE[ -

(2) Lasix : 0.5~1.0 mg/kg » fATFDIREAN IR » il S EIALE -

(3) Hemodialysis : 7JHE 50 mEq » E&2 B 5 RH -

(4) Peritoneal dialysis : AJ$Jf 10 mEq » ZFFRIGE i

- S IRATETE R M AR DL R A Tl -

(1) Sod bicarb 1 mEq/kg = HIfAHRELL EAYSLEE

(2) Mild (5~6) — lasix, kayexalate

(3) Mod (6~7 ) —D50W 5 amp + RI 10U - Iz A #%{lalbuterol
10~20 mg > 543§ ©

(4) Severe (> 7) —HijHEIMATE G E cal gluconate or
cal chloride ~ HD -

(5) AL fE: 1ERFG calcium & class TAZFE



ARILEY (Fypocateemia) SIHTHURENE

#F ¢ Pi: Serum inorganic phosphate

HYPOCALCEMIA

measure serum Pi

low or normal

measure serum

high

measure SUN

albumin
low normal high low or normal
malnutrition hypomagnesemia renal failure hypoparathyroidism
and/or (especially in rhabdomyolysis idiopathic
GI or renal alcoholics) post-surgical
loss “pseudo-"
Ca** low or normal low low low
PTH high or normal normal high low (high in “pseudo-")
alk. phosphatase | high or normal normal variable normal

MIXHPR R ADRRS - O}
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10 MFSHB I PRI

LA F A - A calcium gRA T
(1) 1B BRI R EGE B SN -
(2) BHRTEMERE -
(3) AL, -
2. il s A
(1) EIMAE (hyperphosphatemia) :
a. BEE -
b. AEFHFKAYIE ¢ tumor lysis ~ rhabdomyolysis °
c. HUIRBRDIREAR FEE -
(a) Ttz -

(b) ARSI -

£ (o) RMERIHUIRIRDIREAR E °

il (2) (ILEEAE © FERUZM - BB IR -

" (3) ftftey D GRZAE * AP - BRIESHF hypoal-
T buminemia °

; (4) “Hungry bone syndrome” Gbone repair after parathyroid
2 adenomectomy °

M (5) TMERERHA (ICU hypocalcemia) °

B

=
=
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AN

1. 10% calcium chlorideB{calcium gluconate 10 ml (100 mg) over
10~20 min ° R FFLL 10% calcium gluconate 60~90 ml » Jj[I
£ 500~1,000 ml ) D5W 1 » DIEE/NEF 0.5~2 mg/kg MR E
T LR 4~6 /NRFESHIM AR FSIREE - DUESIME 2
7~9 mg/dl -

2. Total * 1 gm over 6~12 hrs

XPYHFRARTSH - Ot
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1SS (Fypercateemia)
53 A e e

&F ¢ SPEP: Serum protein electrophoresis
PTH-r-P: Parathyroid hormone related protein
Pi: Serum inorganic phosphate

HYPERCALCEMIA

measure serum

protein
high normal
SPEP measure serum Pi
-
7N
> normal abnormal low normal (+)
% hemocon- multiple myeloma hyperparathy- metastatic CA
}E‘ centration or other roidism (breast, prostate)
> dysglobulinemia PTH-r-P tumors sarcoid, TB, other
Z: granulomas
_\:"L familial hypocalciuric
hypercalcemia

fﬁj‘ hyperthyroidism
N milk-alkali syndrome
7 vitamin D intoxication
*ﬁ— T cell leukemia
= thiazides
L immobilization

Ca** normal high high high

PTH normal low high normal-to-low (suppressed)

Alk. phosph. | normal normal | [ normal-to-high || normal-to-high
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