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IntroductionIntroduction

Preparing for a certification exam can feel overwhelming, but with the right tools, it becomes
an opportunity to build confidence, sharpen your skills, and move one step closer to your
goals. At Examzify, we believe that effective exam preparation isn’t just about
memorization, it’s about understanding the material, identifying knowledge gaps, and
building the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional certification, or entry-level
qualification, this book offers structured practice to reinforce key concepts. You’ll find a
wide range of multiple-choice questions, each followed by clear explanations to help you
understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and aligned with the types
of questions and topics commonly found on official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but alongside other
resources like flashcards, textbooks, or hands-on training. For best results, we recommend
working through each question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question right the first
time, it’s about learning from your mistakes and improving over time. Stay focused, trust the
process, and know that every page you turn brings you closer to success.

Let’s begin.
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How to Use This GuideHow to Use This Guide

This guide is designed to help you study more effectively and approach your exam with
confidence. Whether you're reviewing for the first time or doing a final refresh, here’s how to
get the most out of your Examzify study guide:

1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what you need to focus on.
Your goal is to identify knowledge gaps early.

2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes). Review a handful of
questions, reflect on the explanations.

3. Learn from the Explanations

After answering a question, always read the explanation, even if you got it right. It reinforces
key points, corrects misunderstandings, and teaches subtle distinctions between similar
answers.

4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions. Revisit these
regularly and track improvements over time.

5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without pausing. Set a timer and
simulate test-day conditions to build confidence and time management skills.

6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions after a few days and
revisit explanations to reinforce learning. Pair this guide with other Examzify tools like
flashcards, and digital practice tests to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort always wins. Use this
guide flexibly, adapt the tips above to fit your pace and learning style. You've got this!
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Questions
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1. In a patient with near-normal pH but low HCO3- and low PaCO2, what is the
most likely interpretation?
A. Mixed metabolic acidosis and respiratory alkalosis
B. Pure metabolic alkalosis
C. Pure metabolic acidosis with complete compensation
D. Respiratory failure without acid-base disturbance

2. What is the primary cause of respiratory alkalosis?
A. Hypoxemia related to acute conditions
B. Hypoxemia related to chronic conditions
C. High PaCO2
D. Metabolic acidosis

3. The normal ABG ranges combine as: HCO3 22-26 and PaCO2 35-45. Which
statement is true?
A. HCO3 18-22 and PaCO2 30-40
B. HCO3 22-26 and PaCO2 35-45
C. HCO3 28-32 and PaCO2 40-50
D. HCO3 24-28 and PaCO2 35-45

4. Which statement best describes the phosphate, protein, and hemoglobin
buffers?
A. They are secondary buffers.
B. They are primary buffers
C. They are not involved in acid-base balance
D. They operate only in the plasma

5. The respiratory system acts as which line of defense against acid-base
imbalance?
A. Second line of defense
B. Primary line of defense
C. Third line of defense
D. Not a defense
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6. Which of the following are manifestations of respiratory alkalosis?
A. Lethargy, confusion, dizziness, seizures, and increased pH
B. Irritability, restlessness, bradycardia
C. Nausea, yawning, drowsiness
D. Hyperventilation symptoms with decreased pH

7. What conditions cause nonanion gap (hyperchloremic) metabolic acidosis?
A. Bicarbonate loss or failure of bicarbonate reabsorption or infusion of

chloride-rich solution
B. Lactic acidosis
C. Ketoacidosis
D. Methanol poisoning

8. What is the interpretation of pH 7.33, CO2 47, HCO3 22?
A. Metabolic alkalosis
B. Metabolic acidosis
C. Respiratory alkalosis
D. Respiratory acidosis

9. Which ABG pattern defines pure respiratory acidosis in the absence of
metabolic disturbance?
A. pH < 7.35, PaCO2 > 45 mmHg, HCO3− near normal or slightly elevated

depending on chronicity.
B. pH > 7.45, PaCO2 < 35 mmHg, HCO3− normal.
C. pH < 7.35, HCO3− < 18, PaCO2 variable.
D. pH > 7.45, HCO3− elevated, PaCO2 elevated.

10. Normal anion gap metabolic acidosis commonly results from what
mechanism?
A. Bicarbonate loss with chloride retention
B. Lactic acidosis causing high anion gap
C. Excess carbonic acid formation
D. Respiratory failure causing CO2 retention
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Answers
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1. A
2. A
3. B
4. A
5. A
6. A
7. A
8. D
9. C
10. A
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Explanations
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1. In a patient with near-normal pH but low HCO3- and low PaCO2, what is the
most likely interpretation?
A. Mixed metabolic acidosis and respiratory alkalosis
B. Pure metabolic alkalosis
C. Pure metabolic acidosis with complete compensation
D. Respiratory failure without acid-base disturbance

The key idea is recognizing a mixed acid-base problem when the pH is near normal but there are opposing
disturbances in HCO3- and PaCO2. A low bicarbonate shows metabolic acidosis, and the body would
compensate by lowering PaCO2. However, if the measured PaCO2 is lower than what would be expected from
that compensation, and the pH sits around neutral, it points to a second process—respiratory
alkalosis—occurring at the same time. So this pattern fits metabolic acidosis with concurrent respiratory
alkalosis. Pure metabolic alkalosis doesn’t fit because bicarbonate is low, not high. Pure metabolic acidosis with
complete compensation would have the PaCO2 at the predicted level, not lower, and respiratory failure would
usually show a high PaCO2 rather than a low one.

2. What is the primary cause of respiratory alkalosis?
A. Hypoxemia related to acute conditions
B. Hypoxemia related to chronic conditions
C. High PaCO2
D. Metabolic acidosis

Respiratory alkalosis happens when you breathe off CO2 faster than it’s produced, raising the pH. Acute
hypoxemia stimulates the respiratory drive, causing rapid breathing that blows off CO2 and lowers PaCO2,
creating an alkalemic state. That’s why hypoxemia from acute conditions is the primary cause. High PaCO2
would cause respiratory acidosis, not alkalosis. Metabolic acidosis can trigger hyperventilation as
compensation, but the root problem remains metabolic, not respiratory alkalosis.

3. The normal ABG ranges combine as: HCO3 22-26 and PaCO2 35-45. Which
statement is true?
A. HCO3 18-22 and PaCO2 30-40
B. HCO3 22-26 and PaCO2 35-45
C. HCO3 28-32 and PaCO2 40-50
D. HCO3 24-28 and PaCO2 35-45

Normal ABG interpretation hinges on PaCO2 and HCO3− values being within their standard reference ranges.
When both fall inside their respective normal ranges—PaCO2 about 35–45 mmHg and HCO3− about 22–26
mEq/L—the acid-base status is normal and pH remains within the normal range.  The statement that matches
these normal ranges is the one with HCO3− 22–26 mEq/L and PaCO2 35–45 mmHg, because it reflects no
metabolic or respiratory disturbance. Values outside these ranges indicate a disturbance: a low bicarbonate
(18–22) points to metabolic acidosis, a high bicarbonate (28–32) suggests metabolic alkalosis, and a PaCO2
outside 35–45 mmHg indicates a respiratory component. Even if one value is close to normal, if the other falls
outside its normal range, it doesn't represent a normal ABG pairing.
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4. Which statement best describes the phosphate, protein, and hemoglobin
buffers?
A. They are secondary buffers.
B. They are primary buffers
C. They are not involved in acid-base balance
D. They operate only in the plasma

The main idea here is that buffer systems in the body are layered: the bicarbonate system acts as the principal
extracellular buffer, while phosphate, proteins, and hemoglobin provide additional buffering capacity—the
secondary buffers.  Phosphate serves as a key intracellular buffer and in renal tubular fluid, with a pKa near
physiological pH, so it effectively absorbs or releases hydrogen ions where bicarbonate isn’t as dominant.
Proteins offer widespread buffering through their amino and carboxyl groups; these groups can gain or lose
protons, stabilizing pH, with hemoglobin playing a major role inside red blood cells. Hemoglobin not only carries
oxygen and carbon dioxide but also buffers hydrogen ions produced during metabolism and CO2 transport,
contributing substantially to acid-base balance.  Because bicarbonate is the main extracellular buffer, these
others are best described as secondary buffers. They do participate in acid-base balance and extend buffering
capacity beyond the plasma, particularly inside cells and in the renal tubules, rather than being limited to plasma
or being inactive.

5. The respiratory system acts as which line of defense against acid-base
imbalance?
A. Second line of defense
B. Primary line of defense
C. Third line of defense
D. Not a defense

The body defends pH with a sequence of mechanisms that act over different time frames: chemical buffers
provide immediate help, the respiratory system offers the next fastest correction, and the kidneys supply
long-term adjustments. The respiratory system is the second line of defense because it can quickly modify pH
by changing ventilation to regulate the level of carbon dioxide in the blood. CO2 combines with water to form
carbonic acid, which dissociates into hydrogen ions and bicarbonate. By increasing breathing, CO2 is blown off,
shifting the reaction to the left, reducing H+ and raising pH; by slowing breathing, CO2 is retained, increasing H+
and lowering pH. This rapid, reversible adjustment helps counter acid–base disturbances long before the slower
renal adjustments come into play.

6. Which of the following are manifestations of respiratory alkalosis?
A. Lethargy, confusion, dizziness, seizures, and increased pH
B. Irritability, restlessness, bradycardia
C. Nausea, yawning, drowsiness
D. Hyperventilation symptoms with decreased pH

Respiratory alkalosis happens when you hyperventilate, blowing off CO2 and raising the blood pH (alkalemia).
The drop in CO2 causes cerebral vasoconstriction, reducing blood flow to the brain, which explains the
neurologic symptoms you can see—dizziness, confusion, and lethargy—and, in more severe cases, seizures.
Because the problem is alkalemia, an increased pH is expected. Some other choices describe bradycardia or
disagree with the pH direction (hyperventilation with a decreased pH), which don’t fit respiratory alkalosis. The
combination of neurologic symptoms plus an increased pH best reflects the manifestations of respiratory
alkalosis.
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7. What conditions cause nonanion gap (hyperchloremic) metabolic acidosis?
A. Bicarbonate loss or failure of bicarbonate reabsorption or infusion of

chloride-rich solution
B. Lactic acidosis
C. Ketoacidosis
D. Methanol poisoning

Hyperchloremic metabolic acidosis occurs when bicarbonate is lost or not reabsorbed, or when chloride-rich
fluids are given. This lowers the bicarbonate concentration while chloride rises to maintain electroneutrality, so
the overall anion gap stays normal. Examples include bicarbonate loss through diarrhea, renal tubular disorders
that impair bicarbonate reabsorption, or infusing large amounts of normal saline (which increases chloride).
Since there isn’t an accumulation of unmeasured anions, the anion gap remains normal. In contrast, lactic
acidosis, ketoacidosis, and methanol poisoning introduce organic acids that increase unmeasured anions,
raising the anion gap.

8. What is the interpretation of pH 7.33, CO2 47, HCO3 22?
A. Metabolic alkalosis
B. Metabolic acidosis
C. Respiratory alkalosis
D. Respiratory acidosis

The main idea is to identify the primary acid-base disorder by looking at pH, the respiratory component (PaCO2),
and the metabolic component (HCO3-), and to note whether compensation is present.  Here, pH is 7.33, which is
below the normal range, indicating acidemia. The PaCO2 is 47, higher than normal, so there is carbon dioxide
retention due to hypoventilation, pointing to a respiratory origin. The HCO3- is 22, which is within the normal
range and not elevated as it would be with metabolic compensation. Because there is acidemia with an elevated
CO2 but no elevated bicarbonate to indicate renal compensation, this reflects an acute respiratory acidosis. If
the process were chronic, the body would compensate by increasing HCO3- over time, raising it above the
normal range.

9. Which ABG pattern defines pure respiratory acidosis in the absence of
metabolic disturbance?
A. pH < 7.35, PaCO2 > 45 mmHg, HCO3− near normal or slightly elevated

depending on chronicity.
B. pH > 7.45, PaCO2 < 35 mmHg, HCO3− normal.
C. pH < 7.35, HCO3− < 18, PaCO2 variable.
D. pH > 7.45, HCO3− elevated, PaCO2 elevated.

The main idea is that the primary problem is elevated CO2 causing respiratory acidosis, and there is no
metabolic disturbance altering bicarbonate. So you look for acidemia (pH below 7.35) with a high PaCO2. The
bicarbonate (HCO3−) should be near normal if there hasn’t been metabolic compensation, or only mildly elevated
if the problem has been present long enough for renal compensation. In acute pure respiratory acidosis, you’d
expect pH < 7.35, PaCO2 > 45 mmHg, and HCO3− close to normal. In chronic cases, HCO3− tends to rise more as
the kidneys compensate, but there’s still no metabolic disturbance driving the pH. The other patterns either show
alkalosis, a metabolic disturbance (low bicarbonate), or a mixed disorder and don’t fit pure respiratory acidosis.
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10. Normal anion gap metabolic acidosis commonly results from what
mechanism?
A. Bicarbonate loss with chloride retention
B. Lactic acidosis causing high anion gap
C. Excess carbonic acid formation
D. Respiratory failure causing CO2 retention

Normal anion gap metabolic acidosis occurs when bicarbonate is lost from the body and chloride is retained to
keep electroneutrality, so the measured anion gap stays normal even though HCO3- falls. This hyperchloremic
acidosis is most often seen with GI bicarbonate loss (like diarrhea or fistula) or renal bicarbonate loss (such as
renal tubular acidosis) or after administering large amounts of chloride-rich IV fluids. Lactic acidosis and other
unmeasured acids raise the anion gap, so they don’t fit the normal anion gap pattern. Respiratory failure causes
CO2 retention leading to respiratory acidosis, not metabolic acidosis, so that mechanism isn’t correct for a
normal anion gap metabolic acidosis.
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Next StepsNext Steps

Congratulations on reaching the final section of this guide. You've taken a meaningful step
toward passing your certification exam and advancing your career.

As you continue preparing, remember that consistent practice, review, and self-reflection
are key to success. Make time to revisit difficult topics, simulate exam conditions, and track
your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love to hear from you.
Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://acidbasebalabginterpretation.examzify.com

We wish you the very best on your exam journey. You've got this!
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