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Introduction
The Number We All Look at First
One of the first numbers we look at when assessing a patient is 
oxygen saturation (SpO₂). Acute Respiratory Failure (ARF) is 
one of the most common reasons for admission to the Intensive 
Care Unit (ICU), making rapid respiratory assessment an essential 
part of patient care.

When a patient arrives in the ICU or emergency department, SpO₂ 
is often the first parameter that catches our attention. It is quick, 
non-invasive, and continuously available, making it one of the 
first values that students and clinicians naturally look at.

But here’s an Important Question
Is oxygen saturation alone enough to assess respiratory failure?
Pulse oximetry tells us about oxygen saturation, but respiratory 
failure involves more than oxygenation alone. To understand 
why, we first need to understand what acute respiratory failure 
actually means.

What Is Acute Respiratory Failure?
According to Parrillo and Dellinger, Acute Respiratory Failure 
(ARF) is 
“The inability of the respiratory system to meet the oxygenation, 
ventilation, or metabolic requirements of the patient.”

It is considered a medical emergency because, if not recognized 
and treated promptly, it can rapidly become life-threatening.

Under normal physiological conditions, gas exchange occurs in 
the alveoli, where oxygen diffuses from the alveolar air into the 
pulmonary capillaries, while carbon dioxide diffuses from the 
blood into the alveoli to be exhaled. This continuous exchange 
ensures that the body’s tissues receive adequate oxygen and that 
carbon dioxide, a metabolic waste product, is effectively removed.

When this process is disrupted, the respiratory system can no 
longer maintain adequate oxygenation, ventilation, or both, 
ultimately leading to acute respiratory failure.

Oxygenation vs Ventilation: Two Different Problems
One of the most common misconceptions among students is using 
the terms oxygenation and ventilation interchangeably. Although 
they are closely related, they represent two different physiological 
processes, and understanding the difference between them is 
essential for understanding respiratory failure.

Oxygenation
Oxygenation is the process by which oxygen from the air we 
breathe is transferred into the bloodstream, specifically to the red 
blood cells, for delivery throughout the body. This process takes 
place in the lungs, primarily within the alveoli—the tiny air sacs 
where gas exchange occurs.
Oxygenation is primarily reflected by PaO₂ (partial pressure of 
oxygen in arterial blood).

Ventilation
Ventilation is the process of moving air into and out of the lungs, 
allowing oxygen to enter the body and carbon dioxide to be 
removed. It consists of two phases: inhalation, where oxygen-
rich air is drawn into the lungs, and exhalation, where carbon 
dioxide, a waste product of metabolism, is expelled.

Ventilation is primarily reflected by PaCO₂ (Partial Pressure of 
Carbon Dioxide in Arterial Blood).

So, why is understanding this distinction important?
A patient may have a problem with oxygenation, ventilation, or 
both. Recognizing which process is affected is the first step toward 
accurate assessment, appropriate respiratory support, and effective 
patient management.
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This is exactly why oxygen saturation alone doesn’t tell the whole 
story. To understand acute respiratory failure, we must look beyond 
a single number and assess both oxygenation and ventilation.

Why Oxygen Saturation Doesn’t Tell the Whole Story
Imagine you’re assessing the following two patients:
Patient A
•	 SpO₂: 84%
•	 PaCO₂: Normal
Patient B
•	 SpO₂: 95%
•	 PaCO₂: 75 mmHg
Which patient concerns you more?
Many students would immediately worry about Patient A because 
of the low oxygen saturation. But Patient B is also in serious 
trouble. Although the SpO₂ appears normal, the significantly 
elevated PaCO₂ indicates inadequate ventilation.

This is why relying solely on pulse oximetry doesn’t tell the whole 
story. While pulse oximetry provides valuable information about 
oxygen saturation, it does not measure carbon dioxide levels or 
assess ventilation.

This is where Arterial Blood Gases (ABGs) become essential. 
Unlike pulse oximetry, ABGs provide a more complete picture by 
assessing oxygenation, ventilation, and acid-base status, helping 
clinicians make more accurate decisions about patient care.

The Two Faces of Respiratory Failure
Although acute respiratory failure is often discussed as a single 
condition, it can present in two distinct forms. Understanding the 
difference is essential because each type has a different underlying 
problem and may require a different management approach.

Type 1 Respiratory Failure (Hypoxemic Failure)
Also known as oxygenation failure, Type 1 Respiratory Failure 
is characterized by low PaO₂, indicating that the lungs are unable 
to adequately oxygenate the blood.
The pathophysiological causes of hypoxemia include:
•	 Shunt
•	 Ventilation–Perfusion (V/Q) Mismatch
•	 Diffusion Limitation
•	 Dead Space
•	 Low FiO₂ (Fraction of Inspired Oxygen)
•	 Low Barometric Pressure (PB)
•	 Alveolar Hypoventilation

Clinical Significance
Patients with Type 1 Respiratory Failure are unable to maintain 
adequate oxygenation. If left untreated, tissue hypoxia may lead 
to organ dysfunction and life-threatening complications. Early 
recognition and correction of the underlying cause are therefore 
essential.

Type 2 Respiratory Failure (Hypercapnic Failure)
Also known as ventilation failure, Type 2 Respiratory Failure is 
characterized by elevated PaCO₂, indicating inadequate removal 
of carbon dioxide from the body.
Common causes include:
•	 Drug overdose
•	 Spinal cord injury
•	 Neuromuscular disorders (e.g., muscular dystrophy)
•	 Flail chest
•	 Chronic Obstructive Pulmonary Disease (COPD)
•	 Other conditions causing alveolar hypoventilation

Clinical Significance
As carbon dioxide accumulates in the blood, patients may develop 
respiratory acidosis, altered mental status, drowsiness, and, in 
severe cases, respiratory arrest. Early identification of inadequate 
ventilation is crucial to prevent further deterioration. 

Here’s a quick comparison to summarize the key differences 
between Type 1 and Type 2 Respiratory Failure.

Figure 1: A Quick Comparison Highlighting the Key Differences 
Between Type 1 and Type 2 Acute Respiratory Failure

The Role of Arterial Blood Gases (ABGs)
Throughout this article, we’ve seen that oxygen saturation alone 
doesn’t always tell the whole story. While pulse oximetry is an 
excellent, non-invasive tool for continuously monitoring oxygen 
saturation, it provides only one piece of the clinical picture.

This is where Arterial Blood Gases (ABGs) become essential.

Unlike pulse oximetry, ABGs provide a comprehensive assessment 
of a patient’s respiratory status by measuring important parameters 
such as pH, PaO₂, PaCO₂, HCO₃⁻, and SaO₂. Together, these 
values help clinicians evaluate oxygenation, ventilation, and acid-
base balance, allowing for a more accurate assessment of the 
patient’s condition.

ABGs also play a crucial role in differentiating between the 
two types of acute respiratory failure. A patient with Type 1 
Respiratory Failure typically presents with low PaO₂, whereas 
a patient with Type 2 Respiratory Failure is characterized by 
elevated PaCO₂ due to inadequate ventilation. Recognizing 
these differences is essential, as each type may require a different 
respiratory management strategy.

In clinical practice, pulse oximetry and ABGs should not be viewed 
as competing tools—they complement each other. Pulse oximetry 
offers continuous bedside monitoring, while ABGs provide 
the detailed information needed to understand the underlying 
respiratory problem and guide appropriate treatment.

Pulse Oximetry Provides Clues. ABGs Provide Answers.

Why This Matters in Respiratory Care
Everything we’ve discussed so far ultimately comes down to 
one thing: accurate patient assessment. Before initiating any 
respiratory intervention, we must first identify the underlying 
problem rather than relying on a single clinical parameter.
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Although two patients may both be experiencing acute respiratory 
failure, the cause may not be the same. One patient may primarily 
have an Oxygenation Problem (Type 1 Respiratory Failure), 
while another may have a Ventilation Problem (Type 2 
Respiratory Failure). Since the underlying physiology differs, 
the respiratory support and management strategy may also differ.

This highlights the importance of performing a thorough clinical 
assessment, interpreting Arterial Blood Gases (ABGs), and 
considering the patient’s overall condition rather than making 
decisions based on oxygen saturation alone. Understanding what 
is failing and why it is failing, allows clinicians to make more 
informed decisions and provide timely, appropriate respiratory 
care.

Ultimately, effective respiratory care is not just about correcting 
numbers on a monitor; it is about understanding the patient’s 
physiology and selecting the right intervention at the right time.
 
Final Thoughts
Acute Respiratory Failure is not simply about low oxygen levels. 
It is a condition involving oxygenation, ventilation, or both. 
Understanding this distinction allows clinicians to move beyond 
numbers and make more informed decisions about patient care.

As students and early clinicians, one of the most valuable 
lessons we can learn is to never rely on a single monitor value. 
Instead, we should strive to assess the complete clinical picture, 
understand the difference between oxygenation and ventilation, 
and appreciate the important role of Arterial Blood Gases (ABGs) 
in guiding respiratory assessment. Sometimes, the most important 
information is not what the pulse oximeter shows—but what it 
doesn’t. Every monitor tells a story. It is our responsibility to 
understand the physiology behind the numbers before making 
clinical decisions [1-3]. 
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