
To get a copy of the book, visit: www.fluidtherapy.org

Chapter 30:
Basic Understanding and Approach to 
Acid-Base Disorders

https://fluidtherapy.org/
https://fluidtherapy.org/
https://fluidtherapy.org/


To get a copy of the book, visit: www.fluidtherapy.org

Part 1 Physiology
Overview of total body fluid distribution, 
water balance, and electrolyte compartments.
Chapter 1

Part 2 Basics of Intravenous Fluids 
and Solutions
Introduction to crystalloids and colloids, their 
composition, clinical use, precautions, and 
contraindications.

Chapter 2-5

Part 3 Fluid Replacement Strategies
Principles of fluid therapy, including 
maintenance, resuscitation, and special 
considerations for the elderly.

Chapter 6-9

Part 4 Parenteral Additives
Composition, clinical applications, and 
precautions for various parenteral additives.

Chapter 10-14

Part 5 Hemodynamic Monitoring
Principles and techniques for assessing fluid 
status and cardiac output, using basic and 
advanced methods.

Chapter 15-19

Part 6 Electrolyte Disorders
Causes, presentation, diagnosis, and 
management of various electrolyte 
imbalances.

Chapter 20-29

Part 7 Acid-Base Disorders
Concepts, interpretation, and management of 
metabolic and respiratory acid-base disorders.

Chapter 30-33

Part 8 Fluid Therapy in Medical 
Disorders
Guidelines for fluid management in conditions 
like GI diseases, liver disorders, respiratory 
issues, and diabetic emergencies.

Chapter 34-41

Part 9 Fluid Therapy in Surgical 
Disorders
Fluid management before, during, and after 
surgery, including TURP syndrome and burns.

Chapter 42-47

Part 10 Fluid Therapy in Pediatrics
Special considerations for fluid management in 
children and neonates, including resuscitation, 
maintenance, and oral rehydration.

Chapter 48-50

Part 11 Fluid Therapy in Obstetrics
Fluid management strategies for pregnancy, 
cesarean delivery, preeclampsia, and labor-
related hyponatremia.

Chapter 51-54

Part 12 Parenteral Nutrition
Principles, indications, and administration 
of parenteral nutrition, with disease-specific 
guidelines and complication management.

Chapter 55-57

Table of Contents

https://fluidtherapy.org/


To get a copy of the book, visit: www.fluidtherapy.org

Basic Understanding 
and Approach to 
Acid-Base Disorders

30
Understanding Basic Terminology 
and Normal Values .......................... 342
Simple Acid-Base Disorder ............ 342

Metabolic disorders ...................... 343
Respiratory disorders ................... 343

Basic Physiology of Acid-Base 
Regulation ........................................ 344

Importance of pH regulation ......... 344
Acid-base regulation ..................... 344

Buffers ..................................... 344
Respiratory regulation ............. 344
Renal regulation ...................... 345

Compensation in Acid-Base 
Disorders .......................................... 345

Understanding compensation ....... 345
Same direction rule ...................... 346
Determine the expected 
compensation for:

Metabolic acidosis ................... 346
Metabolic alkalosis .................. 346
Respiratory acidosis ................ 347
Respiratory alkalosis ............... 347

Importance of calculation and 
checking compensation ................ 347

Mixed Acid-Base Disorder .............. 347
Definition and examples ............... 347
Triple mixed disorders .................. 348

Diagnosis of Acid-Base Disorders .. 348
History and examination ............... 349
Primary investigations .................. 349
Obtaining a blood gas analysis .... 350

Selective use of ABG............... 350
Indications of ABG ................... 350
Contraindications of ABG ........ 350
Method for collecting arterial 
blood gases ............................. 350
Arterial vs. venous blood 
gases ....................................... 351

Appropriate method for 
interpreting ABG ........................... 351
Interpretation of basic 
investigations ................................ 352

A Step-by-Step Diagnostic 
Approach .......................................... 355
Examples .......................................... 356

Arterial blood gas (ABG) measurements 
are a crucial diagnostic test in medicine, 
providing vital insights for diagnosing 
acid-base disorders and guiding life-
saving treatments in critically ill patients. 
Acid-base disorders frequently manifest in 
critically ill patients and can also serve as 
initial indicators of underlying diseases, 

such as Kussmaul’s breathing presenting 
in diabetic ketoacidosis or renal failure.

To clearly understand the subject and 
its approach, this chapter outlines basic 
terminology, the physiology of pH regu-
lation, compensation in various acid-base 
disorders, and the diagnostic approach.

https://fluidtherapy.org/
https://fluidtherapy.org/


To get a copy of the book, visit: www.fluidtherapy.org

UNDERSTANDING BASIC 
TERMINOLOGY
Basic terminology used to discuss acid-
base disorders and their values in simple 
acid-base disorders are summarized 
below (Table 30.1).
pH: pH represents the concentration of 
free hydrogen ions (H+). It has an inverse 
relationship with H+ ion concentration. 
The normal value of pH in arterial blood 
is 7.4 (7.35–7.45).

Acid, acidemia and acidosis

• A decrease in pH indicates an increase 
in H+ ion concentration.

• An acid is a substance that can donate 
H+ ions or, when added to a solution, 
increase the H+ ion concentration, 
thereby lowering the pH.

• An acidemia, which refers to “acid 
blood”, is characterized by a blood 
pH below normal (pH <7.35) and an 
increased H+ ion concentration.

• Acidosis is an abnormal process or 
disease that reduces pH (pH <7.35) 
due to an increase in acid or a 
decrease in alkali.
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