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Preface

.....................................................................................................................................................

One may well ask why we need another book on acid-base disorders. After
all, medical libraries and bookstores abound with textbooks presenting the
pathophysiology of acid-base disorders and their relationship to medical
illness. This book is not intended to replace those textbooks or to provide a
shortcut around the many hours of study required to understand acid-base
syndromes as they relate to the broader context of medical illness. Rather,
the goal of this book is to provide a bridge between the acid-base physiology
taught in the classroom and the evaluation of a patient on the wards.

When I was a medical student, one of the hurdles I faced in learning acid-
base pathophysiology was the multitude of perspectives from which it was
taught, each with its own unique list of equations and nomograms. As I
dutifully waded through this morass, I found that the confusion I faced was
shared by others as well. After encountering real patients with acid-base
disorders, I began to see that all of the equations, mechanisms, and nomo-
grams that I had been taught could be condensed into a relatively straightfor-
ward method, which is the basis of this book. It is a practical method with
which to evaluate acid-base problems that enables the reader to establish
a standard approach to acid-base pathophysiology as he or she begins to
apply it to clinical situations. This method certainly is not the only way to
approach acid-base problems, but it is coherent and trimmed down to the
basics of the acid-base theory.

Chapters 1 through 4 of this book provide the reader with a concise, organized
review of the basics of acid-base theory.

Chapter 5, which is the heart of this manual, introduces the reader to the
step-by-step approach to acid-base problems.

Chapter 6 follows with a rudimentary framework for differential diagnosis
and a brief discussion of the most important acid-base disorders. Given its
limited scope, this chapter should not be used to generate complete differen-
tial diagnoses or to guide diagnostic paths or therapies. Perhaps the most
useful chapter is Chapter 7, in which the reader is led carefully through 12



.....................................................................................................................................................

cases that illustrate the step-by-step approach to simple and mixed acid-
base disorders.

The reader can also find additional resources at the back of the book. There
is a list of abbreviations to familiarize the reader with the common terms
associated with acid-base pathophysiology. There is also a substantial list
of suggested readings, with brief comments about the strengths and weak-
nesses of each book or article. This list can be used independently or in
conjunction with the text, as each entry is referenced within the text. These
references alert the reader that there are additional resources provided for
specific topics.

It is my hope that this book will ultimately benefit the patients for whom we
as health professionals care. If it enables the reader to develop a practical
and reasoned approach to the patient with an acid-base disorder, I will have
accomplished my goal.



While I have many professors and colleagues to thank for teaching me acid-base concepts,
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MHhE . fFEH IO pH HASHEREREA TR

RBHEM - f# (HCOL R R YERE AR A 3 72
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E:(H ] = B FHRE

[HCO5 ] = BkBRE MR ; Poo, = —HALBR D E
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F1-2 MW pH.[H* ].[HCO; ]# Pco, RIIEH A

M E% pH (4: 7.36~7.44
MEFEHIH]: 40nmol/L

1 ¥ IE % [HCO5 1: 24mmol/L.

M E# Peoy: 40mmHg(5.3kPa)

W H ] = EBFHRE; [HCO; | = BRMEUREE ;s nmol/L = GIBE/R/F} s mmol/L = 2 /R/Ft; mmHg =
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Bl 1-1 RRREFE A ER S A, A B TR RRE T4 R 0 TR R —
AR, —BORR, RBTFERBT USSR =AW, ER 1-1 48T =K F4h
A : QR AR B R i A BB A5 ; OB (BB i 1L B 53 4 ; @@ of W B HE 11 R
SHAGE RS COro ML RRBE T4 R ST T LA 53 B ey B A 37 B PR R R 3 (B 1-12)
el B REA Y AEER(E 1-14).
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o FAEHE S AN 11 £TF). Bk ERBAE SR E EAH=4
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B RZHERRA RS E RIS R M (HA) B pK E#REKT 7.40(M1 % pH 1),
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W pH ERRIRBIIEE . HEVUARMET 550 —MART, —#EHAEF(B ), BT
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SR, Bop R RIR . BEE CIIHIEEE, pH EA LB K, NRBHTYE T2
MR A AR, LT AR U Y

MASMR PR KR RS2 HCO; » H* Fl HCO; 5 4 B H,0 1 CO, (&l 1-1
BEEFREMINAR) ., EX—IHEF,HB & H,C0,. 4R CO, BL HCO; MERBL
M (RBCs) iz 3% BUMAE , SR JE B He [FL L CO, PP HifkSb i, YA R ERR = A f , SR
{H#E HCOy , ™4 CO, FF il HE th 41 . PR B AR I 3 7P 58 K7™ 4 K% 70mmol (335
RVERR (B HCO5 3R] LMRRFZE 400mmol, INRHUAAGEAE R TP ML R MR E %
) HCO; AP AN BN B ARKE 6 RKNBHER(BREEFHNREET), 57
SMENMRGEPARCEAKRBEENEA BB . FIOAEH,

AR R : MEHE CO,

HHAMRARETE CO(F H0) i (B 1-1 £ £77), Kb —/NR B maEmE+d,
SR, FELH R AR = AL K ER 3 B9 CO, (N Ho0) J2 7E 21 40 A v 38 5t — b B3R 2 T BGHARM 1 0
R R4 L HCO; M HY . CO, TERR Peo, 3+ H5 HCO; M H* ZEME PR P& (A 1-1
ERHE) . Rk 322 A Ak B , HCO; AN H* 841 40 J b BB BR B R4 [ L CO,, €O, F3R
O AR, I 200 i@ UL HE s iR A

IR BN BE R B DR P A B COyo B Y8 S R 45 45 20 b ORI 1 v 34 4
B EE SRR (L/min) . FFHEBS BB, B A0 R MM DLKHEB B COo, L, HEEH
BERET, KIA LAY PFR A Peo, EHF7E 40mmHg(5.3kPa) . BSAERHE Peo, Wit
45mmHg( B BRMR MLAE ) , i3 B S Peo, KT 35mmHg(4 . 6kPa) (EBRBE ML AE) o

RGP E  HEH IR TR

MHRAREE R =AERRIFERHR(HA IR H A (B 11 5L, B
BT (B AN AR B RR )8 ML VA5 2 B B A, SRS 7 5 A B SR W HE A sk . iR
H* L HCO; &, BRAER CO, BEMUEHES (WL “PERIN K, CO, Bt MEHEE ) . X
HBHAEMBI A K HCO; MU MBEHHAULERRR Y&, FHESEFERTW
HCO; REFBRBT&

e 12 FE 13 B, BV E AREN BRI S 4 HCOT o B—FMlE (F1-2) 2
— M ERPRET BB HR A S T A2, 76 s /M HCO; BiHEm B m B, i H B HEw 315
NERER . HY WL M TYLBEBRAR B TP A, FF B BRI HE A ok o S8t X R HL S =
#7 HCO; AIBEZFHWIIE /MER P M XY MR FHOEMR, AR B
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RERT LIRS o 981 42 B2 A4 HE 1 O3 7= 4 HCoy )., T FEAE ) BR 7 4 T LK W B b B B B
HCO; Myf=A4:

PR VR4 3 [ HCO5 1aod 2 o AL il 3 7 A 7 4 HCO;5 , i H. % 5 W% i B /N R i 3ot
FIB/NMEF HCOy o FEVEN/INE 383 B /INER U8 13 315 /N v iy HCO;5; 80% ~ 90% #i i
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E40 1M HCO; -
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SR HR B 9 HCO; o ARIEHLIARS HCOT AR, 31X — 2o P AT LA s
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M HCO; WP BEFHKRE—ER,
CO, + H,0=H* + HCO5 (1-1)
FEIEH B BRET , Peo, TEFFIR AT T 12 E 7E 40mmHg(5.3kPa), [HCO; 17E 'H AV
TR TE 24mmol/Le I FRXFWFA A FHRANIEA, [H ] (L& pH ) SEEFF7E
40mmol/L(pH =7.40) , iX# CO, .HCO; H1 H* Z |8] i) 7] LA A Henderson-Hasselbalch J7
BAITE:
[HCO; ]

pH=pK+log————(0.O3) % Peoy (1-2)
R T AETHR AR BRBE T8 1R 2, Henderson-Hasselbalch 77 723X 8] LAf#i 16 4
pH « [H;:—(gzﬂ (1-3)

Henderson-Hasselbalch F R A EE BT EMNILA
e pH {H 5[ HCO; 1RRIFA%,
® pH {H 5 Pco, B AR,
® [HCO; ]5 Peo, Y LLEPRE pH fH
K 1-5 2 LLE A X R Henderson-Hasselbalch J7 #2 3, Pco, 1 pH {E 1E N 2% &,
[HCO; 1bZE=F R RI1E M (16,24, 32mmol/L) . £ pH {HF Peo, FEIEEMIML X R, K4
[HCO;5 1—5E ,Peo, F+# B, BRBE T4 R 45 (B pH {H .[ HCO; 1H0 Peoy ) WYHHZR F#, pHE T
R, SR, 2R Peo, —E,[HCO; 1A, IR A, pH AR
FTRE B L 5 Peo, , ' AEE A #8157 [HCO; 1, EFIRE M3K pH B, X% R KA PR
ARBEREZRARETRR(E 1-1 BRE), ERAERENRET, FAEE (RN
KRB UFTXRRREH. BARMREREEIHBRRN, Y—/EE A4 B8R, 5
—FE R AT LA FELAZE v pH ERIBAE . B4, 5875 18 1 B 3 B B 0 1 0 B SRR
16, Peo, T+, H-5IAE ML AK pH {EHFEAR , & AERE B I E R =42 B L HCO5 , X FERRTE
RARBRE LR T pHIEM TR, YA BRI RSN R MBI (RE 3 &),

TN RETERELN—ELRERE

ki 4 (ABG)

kM SR E RN BB EEEILRSWBRERANIRETHE ., MBS K
FEVK EREZEB LR E, ZHRMSAHCRBER pH B Peoyo SRJE , BT X B (&
Henderson-Hasselbalch 523, il 447 G H8 H [HCOs 1o H1T pH {EH1 Peo, /MR Z ]
HERKRIFEGIEM[HCO; IREE X, M E i 7 B £ 7ER W ABG #IF e, 55 Sh—
ML E AR K L P S [HCO; 1o ansR## Ak [ HCOs I ABERIRT 188, th ABG 8 ff
2 [HCO; J WA TRLA,

ABG AL 75— MEFRE Poy, F N E AL HIMES X T 228 4 SR 5 e B B E 6 1048 &
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[HCO;] (mmo i /L)
70+ M6 24 32!

Pco, (mm Hg)

B 1-5 Henderson-Hasselbalch 2 M, H&: % Poo, & 40mmHg(5.3kPa), [ HCO; 14 24mmol/L,
4% Henderson-Hasselbalch 7723, pH {4 7.40; ¥4 Peo, B , i [ HCO; 1—E BT, BRBE -5 R /Y (pH
{6.[HCO; JHl Poo) i — KRBT, WR[HCO; 14, T Peo, A7EET, BB RAN— KK T
BRI —%HL,

BN, H A B A TR TSR BB T8 R 725 I BB T8 Poyo RATIRATLM
WRE Po, ARITHERBFHRE ; B iTe 8 E WM P REN — AW & Po, (B
FETESRERT , ANEBR I 5 |2 A9 BRTH P83 EL)

ABG W B B BB IRXT Po, KA KT Peoyo BN, SNREEE T # Bk, 8
3T pHEM Poo, BH B BB, BRI ERBK 0L 2 B8 Po, HME A E T, MBMAERREK
HHRMGTEBILRE, Po, KHE TR, T pH EHM Peo, KEMBBEAXAHE ., WRBE
RRBE MR, FRIFL R R AR LR R E B %, BN Peo, TR E
o RMXLREMRBE—BETUZREE , FEHERTEARRESH BN,

1 7% B B - IEIBR

AT B EPE, MEPSEHFRRENHETHAE T 0¥ Na* ETENHAE
F(140mmol/L) , REFHBE FEEHE K* MZ* fl Ca** %, B—F W, M¥%+ HCo; FiCl-
TEF @RI F 5 HA 128mmol/L. BAMABEF (A 12mmol/L)AFEH AW ES B
AR . XFEFEETRIIRERN[HCO; 1M[Cl- 15 [Na* JZ MM ERFHRZ I MFHEF
BB



