+ 436 - B TR AREESE 2017 4E 5 J1%5 29 %45 5 91 Chin Crit Care Med, May 2017, Vol.29, No.5

I -
MR~ ZXELR R AL T B 4 B 51504

A& IHAA

223600 Tp4E i, R A EAREER K AA(SARE); 110000 T kM, & 5 EA RSN KA
FRHEFHAE (EHER)

WA« A, Email : gjwang@mail.cmu.edu.cn

DOI : 10.3760/cma.j.issn.2095-4352.2017.05.010

(€2 W= S VA 3 R T e v S ARG A i o = 20 24 TR S NS DO T e e e R SV B
Mro ik 50000 R 0P A H e FE T i o E Je , I R T A 40 B P T 2 AOIE & L o L Al 5 RSk
PR R ST BT 43 B v (9 A S5 43, G B A - 28 5L A0 BT A AR AT A5 B8R, A\ 2 W ol - s A s BRI ZE S PP 1
M. &R BRI IR 25T A “PUS UL BRI AL T s, LA T 20 AT I B~ A 25 L [ A
“PUZ” B pH . sk A8 ARRR 53 R (PaCO,) | BREREUAR (HCO; ) FBAE FBL (AG), “PU” B . (D #R4E pH &
B8 B, ARG 254 PaCO, Al HCO,” PSS EL, 1 5 J5 Mol 32 B R Ty SRS 5 ) AR I %k il = R el T
iy AL F A A0 A A 3, B RE A TO R TR A R AR BT 7 25 L 5 (B D P R ol - 67 25 L Ry PR P i v 7
(PFTR ) S0P 0 A 35 (PR, [RIBS A AG 38 s B R EmR e 35 (IRFR ), BT TR FE HCO,™, B TE HCO;
BRI HCOy HAMREEA LI A A2 X (R HEAT He g, JE 1 I WA 6 = 5 VR A JRY JR ol T it S L2 AL
@ X280 3 L HIWeA PRAER(AG 388 R E— 2508, 318 AAG T/AHCO, | EUH, HIWTR & FI &
FHAE AG B S B TR B A (OB, ARG R SE BRI A HR R LA BA R Y- 16 Al s (6] S B0T a1 i 25
LT P HNWT , 7370 L PaCO,. HCOy™ Sk PAABFREE ST B AR R, 2200 (0, 0) F1 (40, 24) sl fig—2%
B2, LR A S pH % T 7405 DL pH=7.40 254k . PaCO,=40 mmHg £¢ (1 mmHg=0.133 kPa) Fil HCO, =
24 mmol/L £ PRI 43 1% 7 A~ IX 3, 435004 @ SRR Bl 1E 5 X e FPHR X, FRH + PRARIX AR X | EIFERIX
IER + AR X AR X, AR B A FE AR EUE, il A2 328 (PaCO,, HCO5) 8% (PaCO,, B 7E HCO, ™) s 78 BN -
AR A8 i, A5 T DR L R el T A I L S R BRCT A BE LA . iR DS DU RP AR M R
T YA 25 L A A T R 8 L AT () B Y A A s P P LA Ko P -t 2 5L 0 2 TR A A 7 R T, (AR
KR o

[k$EiE] MmcrF#Esal; mAsdr; myPs; e

BEE£WMAE : I74 BRRE S (201102249)

Procedural analysis of acid—base balance disorder: case serials in 4 patents Ma Chunyuan, Wang Guijie
Department of Nephrology, Shwyang People's Hospital, Sugian 223600, Jiangsu, China (Ma CY); Teaching Section of
Mathematics, China Medical University, Shenyang 110000, Liaoning, China (Wang GJ)
Corresponding author: Wang Guijie, Email: gjwang@mail.cmu.edu.cn

[Abstract] Objective To establish the standardization process of acid-base balance analysis, analyze cases
of acid-base balance disorder with the aid of acid-base balance coordinate graph. Methods The acid—base balance
theory were reviewed systematically on recent research progress, and the important concepts, definitions, formulas,
parameters, regularity and inference in the analysis of acid-base balance were studied. The analysis of acid—base balance
disordered processes and steps were figured. The application of acid-base balance coordinate graph in the cases was
introduced. Results The method of "four parameters—four steps" analysis was put forward to analyze the acid—base
balance disorders completely. "Four parameters" included pH, arterial partial pressure of carbon dioxide (PaCO,),
HCO;™ and anion gap (AG). "Four steps" were outlined by following aspects: (D according to the pH, PaCO, and HCO;",
the primary or main types of acid—base balance disorder was determined; ) primary or main types of acid—base disorder
were used to choose the appropriate compensation formula and to determine the presence of double mixed acid—base
balance disorder; @) the primary acid—base balance disorders were divided into two parts: respiratory acidosis or respiratory
alkalosis, at the same time, the potential HCO;™ should be calculated, the measured HCO;™ should be replaced with potential
HCO;, to determine whether there were three mixed acid—base disorders; @ based on the above analysis the data judged
as the simple AG increased—metabolic acidosis was needed to be further analyzed. The ratio of AAG1/AHCO; |
was also needed to be calculated, to determine whether there was normal AG metabolic acidosis or metabolic alkalosis. In
the clinical practice, PaCO, (as the abscissa) and HCO;" (as the ordinate) were used to establish a rectangular coordinate
system, through origin (0, 0) and coordinate point (40, 24) could be a straight line, and all points on the straight line
pH were equal to 7.40. The acid—base balance coordinate graph could be divided into seven areas by three straight
lines [namely pH = 7.40 isoline, PaCO, = 40 mmHg (1 mmHg = 0.133 kPa) line and HCO;™ = 24 mmol/L line|: main

respiratory alkalosis area, main metabolic alkalosis area, respiratory + metabolic alkalosis area, main respiratory acidosis
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area, main metabolic acidosis area, respiratory + metabolic acidosis area and normal area. It was easier to determine the
type of acid—base balance disorders by identifying the location of the (PaCO,, HCO5") or (PaCO,, potential HCO;") point

on the acid-base balance coordinate graph. Conclusions "Four parameters—four steps" method is systematic and
grap. p P y

comprehensive. At the same time, by using the acid—base balance coordinate graph, it is simpler to estimate the types of

acid—base balance disorders. It is worthy of popularizing and generalizing.
[Key words] Acid-base balance disorder; Blood gas analysis; Acidosis; Alkalosis
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