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ABSTRACT: 
Background: Respiration is a fundamental biological process that sustains life through the exchange of 
oxygen and carbon dioxide between the body and its environment. This perfectly balanced mechanism is 
vulnerable to disruptions from many causes, leading to various respiratory disorders. Among these, respiratory 
failure represents the most serious outcome, when the body is no longer able to maintain adequate gas 
exchange. Understanding this condition is crucial, as it lies at the intersection of physiology, pathology, and 
clinical care. Objectives: This review aims to clarify the principles of respiration and provide a clear 
definition of respiratory failure. It classifies the main types, examines the underlying causes and pathogenesis, 
and describes the symptoms patients may present with, as well as potential complications. It also addresses 
diagnostic methods, available therapeutic options, and prevention strategies. The ethical aspects of care are 
also highlighted, emphasizing the responsibility of clinicians in decision-making. Ultimately, this review aims 
to provide healthcare professionals with an integrated perspective that can improve patient outcomes and 
guide future clinical and research work. Conclusion: Our “Beyond Breath” journey redefines respiratory 
failure as a physiological crisis and a paradox. Three key insights define the way forward. First, the COVID-
19 pandemic has blurred the line between acute and chronic respiratory failure, making integration essential. 
Second, while mechanical ventilation remains vital, its risks require AI-based lung-protective approaches 
aligned with natural physiology. Third, the inseparable link between mind and breath underscores the 
importance of psychological support in recovery. Looking ahead, respiratory medicine is entering a 
transformative era that unites science, technology, and humanism. “Breathing for others is the highest calling 
of medicine; our actions today shape our future, with Allah’s permission.” 
Keywords: Respiration, Respiratory Failure, Definition, Classifications, Causes, Pathogenesis, Symptoms, 
Complications, Diagnosis, Treatment & Prevention, as well as Ethical Considerations. 
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ABSTRACT!

Objective: To determine awareness about osteoporosis in female university students in Lahore Pakistan using 
Osteoporosis Knowledge Assessment Tool (OKAT) and to compare osteoporosis awareness among medical (MBBS) 
and non-medical students. 
 
Methodology: This descriptive cross-sectional study was carried out at Superior University Lahore from February to 
April 2024. OKAT is a validated tool to assess osteoporosis awareness and was employed in this study. Using non-
probability consecutive sampling technique, 110 medical (MBBS) female students and 110 non-medical female 
students aged 18 years and older who gave informed consent were enrolled. Students with present or past history of 
osteoporosis were excluded. Demographic information including age, discipline of study and family history of 
osteoporosis was noted. The OKAT questionnaire was distributed among the students in the form of an online Google 
form. All the data was recorded and analyzed using SPSS version 23. 
 
Results: Mean age of the participants was 21.5±4.0 years and 65 (29.5%) reported positive family history of 
osteoporosis. The mean OKAT score was 10.5±3.9 with 95 (43.2%) and 78 (35.5%) participants having average and 
acceptable knowledge about osteoporosis. Stratification of data revealed significant statistical association of 
Osteoporosis knowledge with age (p-value 0.015) and discipline of study (p-value <0.001) but not with family history 
of osteoporosis (p-value 0.229) 
Conclusion: Age and discipline of study significantly influenced osteoporosis knowledge, while family history had 
no correlation. Despite an average OKAT score of 10.5, there is considerable potential for improving overall 
osteoporosis awareness. 
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ABSTRACT 

Purpose: Omeprazole  is  one of the most commonly prescribed  of protein pump inhibitors (PPIs)  
drugs  which used widely to manage many gastric acid-related conditions such as gastro esophageal 
disease, gastritis, esophagitis, Barrett’s esophagus, Zollinger-Ellison syndrome, peptic ulcer disease, 
nonsteroidal anti-inflammatory drug-associated ulcers, and Helicobacter pylori eradication,  globally 
.Aim of study: to evaluate the adverse effects associated with the long-term use of proton pump 
inhibitors drug( omeprazole). 
 Methodology : a descriptive study for  304  participants were conducted  to fill a questionnaire   to 
evaluate the adverse effect of long term use of omeprazole, data were analyzed statistically by 
SPSSV21. 
Results: positive correlation between UTI infection and   long term use of omeprazole . 66%of people 
who used omeprazole have deficiency in vitamin D, other side effects are showed in long term use of 
omeprazole as gastritis , confusion,. 
Conclusion:   because the improper use of omeprazole as a save drug  more studies need to evaluate 
the risk of long term use of omeprazole. 
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ABSTRACT&

Purpose: This study aimed to assess bacterial contamination in cosmetic contact lenses used by women visiting beauty 
salons in Sabratha city and to evaluate the antibacterial susceptibility of the isolated bacteria.

0eWKoGs: A total of 50 used soft cosmetic contact lenses and 5 new (unused) lenses were collected in April 2023. The 
lenses were swabbed, and samples were incubated in nutrient broth for bacterial isolation, followed by streaking on 
different agar plates (nutrient agar, MacConkey agar, and blood agar). Antibiotic susceptibility was tested using the 
Kirby-Bauer disk diffusion method, with various antibiotics.

5esuOWs: The results showed that all 5 unused lenses were free from contamination, while 43 out of 50 used lenses (86%) 
exhibited microbial contamination. The most commonly isolated bacteria were Pseudomonas aeruginosa (35%), 
Staphylococcus epidermidis (25%), and Staphylococcus aureus (15%), along with other species (11%). Antibiotic 
susceptibility testing revealed that Ciprofloxacin, Cefotaxime, Ceftriaxone, and Imipenem had the highest antibacterial 
effectiveness, with inhibition zones ranging from 26 mm to 30 mm. Gentamycin, Amikacin, and Tobramycin showed 
moderate effectiveness, while Cefuroxime and Augmentin had lower effectiveness. Cloxacillin showed no antibacterial 
activity.

&oQFOusLoQs: The findings emphasize the high risk of bacterial contamination in cosmetic contact lenses, stressing the 
importance of maintaining strict hygiene practices to prevent eye infections. Proper disinfection and storage in sterile 
solutions are crucial for ensuring lens safety and longevity, while effective antibiotic treatments are necessary to control 
bacterial contamination.

.e\ZorGs:�Bacterial Contamination, Cosmetic Contact Lenses, Antibiotic Resistance, Beauty Salons, Lens Safety.

Libyan Journal of Medical Research

1Libyan J Med Res. 2024;18:1-6.

Articles published in /LE\DQ�-�0HG�5HV are licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License. https://creativecommons.org/licenses/by-nc-sa/4.0/

How to cite this article: 
Ali SA, Amer I2. Assessment of bacterial contamination in used cosmetic contact lenses among women visiting beauty salons in Sabratha city. Libyan J Med Res. 
2024;18:1-6. �

Original Article 

$ssessPenW of %acWerial &onWaPinaWion in 8sed &osPeWic 
&onWacW Lenses $PonJ :oPen 9isiWinJ %eauWy 6alons in 
 6abraWha &iWy
Siham A Ali�
� Ibtesam O Amer� 
1 .  Department of Laboratory, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya. 

2. .Department of Biotechnology & Genetic Engineering, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya.

Received: 01/09/2024 _ Accepted: 14/0�/2024 _ 3ublished: 16/0�/24 _ '2I: https://doi.org/10.2�71�/LJMR.18.2.01

Corresponding Author: Dr. Siham Ali, email: siham.husayn@sabu.edu.ly

www�OMPU�O\�� H,661�����������

ABSTRACT&

Purpose: This study aimed to assess bacterial contamination in cosmetic contact lenses used by women visiting beauty 
salons in Sabratha city and to evaluate the antibacterial susceptibility of the isolated bacteria.

0eWKoGs: A total of 50 used soft cosmetic contact lenses and 5 new (unused) lenses were collected in April 2023. The 
lenses were swabbed, and samples were incubated in nutrient broth for bacterial isolation, followed by streaking on 
different agar plates (nutrient agar, MacConkey agar, and blood agar). Antibiotic susceptibility was tested using the 
Kirby-Bauer disk diffusion method, with various antibiotics.

5esuOWs: The results showed that all 5 unused lenses were free from contamination, while 43 out of 50 used lenses (86%) 
exhibited microbial contamination. The most commonly isolated bacteria were Pseudomonas aeruginosa (35%), 
Staphylococcus epidermidis (25%), and Staphylococcus aureus (15%), along with other species (11%). Antibiotic 
susceptibility testing revealed that Ciprofloxacin, Cefotaxime, Ceftriaxone, and Imipenem had the highest antibacterial 
effectiveness, with inhibition zones ranging from 26 mm to 30 mm. Gentamycin, Amikacin, and Tobramycin showed 
moderate effectiveness, while Cefuroxime and Augmentin had lower effectiveness. Cloxacillin showed no antibacterial 
activity.

&oQFOusLoQs: The findings emphasize the high risk of bacterial contamination in cosmetic contact lenses, stressing the 
importance of maintaining strict hygiene practices to prevent eye infections. Proper disinfection and storage in sterile 
solutions are crucial for ensuring lens safety and longevity, while effective antibiotic treatments are necessary to control 
bacterial contamination.

.e\ZorGs:�Bacterial Contamination, Cosmetic Contact Lenses, Antibiotic Resistance, Beauty Salons, Lens Safety.

Libyan Journal of Medical Research

1Libyan J Med Res. 2024;18:1-6.

Articles published in /LE\DQ�-�0HG�5HV are licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License. https://creativecommons.org/licenses/by-nc-sa/4.0/

How to cite this article: 
Ali SA, Amer I2. Assessment of bacterial contamination in used cosmetic contact lenses among women visiting beauty salons in Sabratha city. Libyan J Med Res. 
2024;18:1-6. �

Original Article 

$ssessPenW of %acWerial &onWaPinaWion in 8sed &osPeWic 
&onWacW Lenses $PonJ :oPen 9isiWinJ %eauWy 6alons in 
 6abraWha &iWy
Siham A Ali�
� Ibtesam O Amer� 
1 .  Department of Laboratory, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya. 

2. .Department of Biotechnology & Genetic Engineering, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya.

Received: 01/09/2024 _ Accepted: 14/0�/2024 _ 3ublished: 16/0�/24 _ '2I: https://doi.org/10.2�71�/LJMR.18.2.01

Corresponding Author: Dr. Siham Ali, email: siham.husayn@sabu.edu.ly

Libyan J Med Res. 2025:19-1-2.                                                                                                                              7                                                                                                                          
 
�:�4/����� .�4���0�4���4."-����
�0����-:���4/����0� �0�:�-�	:�-�4!��	����������:4. �4����
���	����:/4-��� ��
���:�-�4��-���4/���� ���������/:�-�4!�/������ �:���4/������."��/��-�� ������

 
! 7!

!12$2025.19.1.7Libyan!J!Med!Res.!
!

 

 
Assessing the impact of long-term omeprazole 
therapy: Across-sectional analysis of adverse 
effects" 

 ,2lalaAbud Salem nanAm ,1.Taher AliHajer, 1Abdulhakim Naffati, ¹Nasrien Elfarrah
³Asmaa  Absheenah ,  2Hanan Alhadi Thwer 

  Elfarrah .N, Naffati. Ab, Ali .HT, Abudalal.AS, Thwer.HA, Absheenah.A 

1 .Libyan medical research center, 
2. Faculty of Medical Technology, University of zawia 
3. department of histology faculty of medicine, University of zawia 
!

Corresponding!Author:!Nasrien!Elfarrah:email:ali.nasrne@gmail.com  

 

Received: 03/12/2024 | Accepted: 11/01/2025 | Published: 22/01/25| DOI: https://doi.org/10.26719/ .19.1.02 
"

 

ABSTRACT 

Purpose: Omeprazole  is  one of the most commonly prescribed  of protein pump inhibitors (PPIs)  
drugs  which used widely to manage many gastric acid-related conditions such as gastro esophageal 
disease, gastritis, esophagitis, Barrett’s esophagus, Zollinger-Ellison syndrome, peptic ulcer disease, 
nonsteroidal anti-inflammatory drug-associated ulcers, and Helicobacter pylori eradication,  globally 
.Aim of study: to evaluate the adverse effects associated with the long-term use of proton pump 
inhibitors drug( omeprazole). 
 Methodology : a descriptive study for  304  participants were conducted  to fill a questionnaire   to 
evaluate the adverse effect of long term use of omeprazole, data were analyzed statistically by 
SPSSV21. 
Results: positive correlation between UTI infection and   long term use of omeprazole . 66%of people 
who used omeprazole have deficiency in vitamin D, other side effects are showed in long term use of 
omeprazole as gastritis , confusion,. 
Conclusion:   because the improper use of omeprazole as a save drug  more studies need to evaluate 
the risk of long term use of omeprazole. 
 

Key words: omeprazole, long term use, adverse effect.    

 
How to cite this article: Elfarrah .N, Naffati. Ab,  Ali .HT, Abudalal.AS, Thwer.HA, Absheenah.A Assessing the impact of long-term 
omeprazole therapy: Across-sectional analysis of adverse effects" 
Libya: 2025:19.1-2 
 

  

www�OMPU�O\�� H,661�����������

ABSTRACT&

Purpose: This study aimed to assess bacterial contamination in cosmetic contact lenses used by women visiting beauty 
salons in Sabratha city and to evaluate the antibacterial susceptibility of the isolated bacteria.

0eWKoGs: A total of 50 used soft cosmetic contact lenses and 5 new (unused) lenses were collected in April 2023. The 
lenses were swabbed, and samples were incubated in nutrient broth for bacterial isolation, followed by streaking on 
different agar plates (nutrient agar, MacConkey agar, and blood agar). Antibiotic susceptibility was tested using the 
Kirby-Bauer disk diffusion method, with various antibiotics.

5esuOWs: The results showed that all 5 unused lenses were free from contamination, while 43 out of 50 used lenses (86%) 
exhibited microbial contamination. The most commonly isolated bacteria were Pseudomonas aeruginosa (35%), 
Staphylococcus epidermidis (25%), and Staphylococcus aureus (15%), along with other species (11%). Antibiotic 
susceptibility testing revealed that Ciprofloxacin, Cefotaxime, Ceftriaxone, and Imipenem had the highest antibacterial 
effectiveness, with inhibition zones ranging from 26 mm to 30 mm. Gentamycin, Amikacin, and Tobramycin showed 
moderate effectiveness, while Cefuroxime and Augmentin had lower effectiveness. Cloxacillin showed no antibacterial 
activity.

&oQFOusLoQs: The findings emphasize the high risk of bacterial contamination in cosmetic contact lenses, stressing the 
importance of maintaining strict hygiene practices to prevent eye infections. Proper disinfection and storage in sterile 
solutions are crucial for ensuring lens safety and longevity, while effective antibiotic treatments are necessary to control 
bacterial contamination.

.e\ZorGs:�Bacterial Contamination, Cosmetic Contact Lenses, Antibiotic Resistance, Beauty Salons, Lens Safety.

Libyan Journal of Medical Research

1Libyan J Med Res. 2024;18:1-6.

Articles published in /LE\DQ�-�0HG�5HV are licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License. https://creativecommons.org/licenses/by-nc-sa/4.0/

How to cite this article: 
Ali SA, Amer I2. Assessment of bacterial contamination in used cosmetic contact lenses among women visiting beauty salons in Sabratha city. Libyan J Med Res. 
2024;18:1-6. �

Original Article 

$ssessPenW of %acWerial &onWaPinaWion in 8sed &osPeWic 
&onWacW Lenses $PonJ :oPen 9isiWinJ %eauWy 6alons in 
 6abraWha &iWy
Siham A Ali�
� Ibtesam O Amer� 
1 .  Department of Laboratory, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya. 

2. .Department of Biotechnology & Genetic Engineering, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya.

Received: 01/09/2024 _ Accepted: 14/0�/2024 _ 3ublished: 16/0�/24 _ '2I: https://doi.org/10.2�71�/LJMR.18.2.01

Corresponding Author: Dr. Siham Ali, email: siham.husayn@sabu.edu.ly

www�OMPU�O\�� H,661�����������

ABSTRACT&

Purpose: This study aimed to assess bacterial contamination in cosmetic contact lenses used by women visiting beauty 
salons in Sabratha city and to evaluate the antibacterial susceptibility of the isolated bacteria.

0eWKoGs: A total of 50 used soft cosmetic contact lenses and 5 new (unused) lenses were collected in April 2023. The 
lenses were swabbed, and samples were incubated in nutrient broth for bacterial isolation, followed by streaking on 
different agar plates (nutrient agar, MacConkey agar, and blood agar). Antibiotic susceptibility was tested using the 
Kirby-Bauer disk diffusion method, with various antibiotics.

5esuOWs: The results showed that all 5 unused lenses were free from contamination, while 43 out of 50 used lenses (86%) 
exhibited microbial contamination. The most commonly isolated bacteria were Pseudomonas aeruginosa (35%), 
Staphylococcus epidermidis (25%), and Staphylococcus aureus (15%), along with other species (11%). Antibiotic 
susceptibility testing revealed that Ciprofloxacin, Cefotaxime, Ceftriaxone, and Imipenem had the highest antibacterial 
effectiveness, with inhibition zones ranging from 26 mm to 30 mm. Gentamycin, Amikacin, and Tobramycin showed 
moderate effectiveness, while Cefuroxime and Augmentin had lower effectiveness. Cloxacillin showed no antibacterial 
activity.

&oQFOusLoQs: The findings emphasize the high risk of bacterial contamination in cosmetic contact lenses, stressing the 
importance of maintaining strict hygiene practices to prevent eye infections. Proper disinfection and storage in sterile 
solutions are crucial for ensuring lens safety and longevity, while effective antibiotic treatments are necessary to control 
bacterial contamination.

.e\ZorGs:�Bacterial Contamination, Cosmetic Contact Lenses, Antibiotic Resistance, Beauty Salons, Lens Safety.

Libyan Journal of Medical Research

1Libyan J Med Res. 2024;18:1-6.

Articles published in /LE\DQ�-�0HG�5HV are licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License. https://creativecommons.org/licenses/by-nc-sa/4.0/

How to cite this article: 
Ali SA, Amer I2. Assessment of bacterial contamination in used cosmetic contact lenses among women visiting beauty salons in Sabratha city. Libyan J Med Res. 
2024;18:1-6. �

Original Article 

$ssessPenW of %acWerial &onWaPinaWion in 8sed &osPeWic 
&onWacW Lenses $PonJ :oPen 9isiWinJ %eauWy 6alons in 
 6abraWha &iWy
Siham A Ali�
� Ibtesam O Amer� 
1 .  Department of Laboratory, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya. 

2. .Department of Biotechnology & Genetic Engineering, Faculty of Medical Technology Surman, University of Sabratha, Sabratha, Libya.

Received: 01/09/2024 _ Accepted: 14/0�/2024 _ 3ublished: 16/0�/24 _ '2I: https://doi.org/10.2�71�/LJMR.18.2.01

Corresponding Author: Dr. Siham Ali, email: siham.husayn@sabu.edu.ly

Libyan J Med Res. 2025:19-1-2.                                                                                                                              7                                                                                                                          
 
�:�4/����� .�4���0�4���4."-����
�0����-:���4/����0� �0�:�-�	:�-�4!��	����������:4. �4����
���	����:/4-��� ��
���:�-�4��-���4/���� ���������/:�-�4!�/������ �:���4/������."��/��-�� ������

 

Osteoporosis Awareness among Female University 
Students in Lahore Pakistan using Osteoporosis 
Knowledge Assessment Tool (OKAT)!

Libyan J Med Res. 2025:19-1-3.                                                                                                                             13                                                                                                                          
 
�:�4/����� .�4���0�4���4."-����
�0����-:���4/����0� �0�:�-�	:�-�4!��	����������:4. �4����

����-�� ����/���������/:�-�4!�/������ �:���4/������."� ���	����:/4-��� ��
���:�-�4��-���4/�����
 

 Libyan J Med Res. 2025:19-2-228-236                                                                                                                           228                                                                                                      
!"#$%&'()*+,&$(-'.)$/)0$,12/)3)4'.)5')2"')&$%'/('.)+/.'")2)6"'2#$7')68998/()!##"$,+#$8/:)
;8/6899'"%$2&)<=>)?/#'"/2#$8/2&)0$%'/('=)-##*(@AA%"'2#$7'%8998/(=8"BA&$%'/('(A,1:/%:(2A<=>A))!

 
 

mailto:r.alweshahi@zu.edu.ly
https://creativecommons.org/licenses/by-nc-sa/4.0/


 
 

   Libyan J Med Res. 2025:19-2-228-236                                                                                                                                      
 

229 

Alweshahi. R.A 

INTRODUCTION:  
Breathing is the silent engine of life, ensuring the 
continuous exchange of oxygen (O₂) and carbon 
dioxide (CO₂) between the body and its 
environment. This process goes beyond simple 
breathing; it reflects a fine integration between 
ventilation, circulation, and cellular metabolism. 
O₂ fuels mitochondrial ATP production, and CO₂ 
removal maintains acid-base balance. Several 
systems, including the cardiovascular, nervous, 
renal, and musculoskeletal systems, work in 
harmony to maintain this balance [1-2]. Disrupted 
breathing can lead to respiratory failure, a 
potentially fatal condition where the lungs cannot 
maintain adequate oxygenation or CO₂ removal. 
This syndrome can have diverse causes, ranging 
from acute conditions such as pneumonia, sepsis, 
or acute respiratory distress syndrome (ARDS) to 
chronic conditions such as chronic obstructive 
pulmonary disease (COPD), interstitial lung 
disease, neuromuscular disorders, and chest wall 
abnormalities. Its onset can be sudden and 
catastrophic or gradual and insidious, but in all 
cases, it results in significant morbidity and 
mortality [3]. The COVID-19 pandemic has 
highlighted the devastating impact of respiratory 
failure and the urgent need for advanced 
respiratory support. Modern management now 
extends beyond simple oxygen therapy and relies 
on evidence-based strategies, such as lung-
protective mechanical ventilation and 
multidisciplinary teamwork, to optimize outcomes 
while minimizing risks [4]. Understanding 
respiratory failure requires mastery of its 
mechanisms, recognition of Type I (hypoxemic) 
and Type II (hypercapnic) patterns, and rapid 
intervention. Ultimately, effective management of 
this condition requires not only technical expertise 
but also clinical judgment and compassionate care. 
This journal, “Beyond Breath,” aims to equip 
clinicians with the essential knowledge to address 
this critical challenge, bridging physiology and 
practice to improve patient survival and recovery 
[1-5]. 
Objectives: 
This comprehensive review is meticulously crafted 
to establish the fundamental principles underlying 
the understanding of respiration and to clarify the 
complex definitions of respiratory failure. It will 
categorize the various classifications of respiratory 
failure, explore the underlying causes contributing 
to this medical condition, elucidate the intricate 
pathogenesis involved, and identify the range of 
symptoms experienced by patients. Furthermore, 
the review will thoroughly examine the potential 

complications arising from respiratory failure, 
delve into diverse diagnostic approaches, and 
evaluate the various treatment modalities and 
prevention strategies that can mitigate its impact 
on patient health. Ethical considerations will also 
be outlined. Ultimately, this extensive review will 
culminate in a well-rounded conclusion and 
provide thoughtful recommendations for future 
research in this vital area of study. By synthesizing 
key concepts, this review strives to provide 
clinicians with the expertise necessary to adeptly 
address this challenging condition. 

 
1.Understanding the Respiration: 
Respiration is a fundamental physiological process 
that enables gas exchange between an organism 
and its environment, ensuring O2 delivery to 
tissues and CO2 elimination. It occurs through 
three integrated phases: pulmonary ventilation (air 
movement in/out of lungs), external 
respiration (O2/CO2 exchange between alveoli and 
blood), and internal respiration (gas exchange 
between blood and tissues). The respiratory system 
comprises conducting airways (nasal cavity to 
bronchioles) and respiratory zones (alveoli), where 
thin-walled alveoli around 300 million in humans) 
optimize diffusion. Oxygen binds to hemoglobin in 
red blood cells or dissolves in plasma, while CO2 
is transported as bicarbonate (70%), carbamino 
compounds (23%), or dissolved gas (7%). 
Respiration is regulated by neural mechanisms 
(medullary and pontine respiratory centers) and 
chemical signals (chemoreceptors monitoring 
blood pH, PCO2, and PO2). Respiration 
necessitates dynamic interaction and integrated 
physiological coordination across various bodily 
systems [6]. 
1.1The Role of the Respiratory System in 
Respiration:  
• The respiratory system is a vital biological 

system responsible for gas exchange, ensuring 
O2 delivery to tissues and CO2 removal. 
correlation between the structural and 
functional organization of the respiratory 
system, that divided into [7]: 

1.1.1Conducting zone (Air passageway 
conditioning and conduction): 
§ Nose & Nasal Cavity: 

• Filters, warms, and humidifies air. 
• Contains olfactory receptors for smell. 

§ Pharynx (Throat): 
• Common pathway for air and food. 

§ Larynx (Voice Box): 
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• Prevents food aspiration via the epiglottis. 
• Produces sound via vocal cords. 

§ Trachea & Bronchial Tree: 
• Trachea: Reinforced by C-shaped cartilage 

rings. 
• Bronchi → Bronchioles: Conduct air to 

alveoli. 
1.1.2Respiratory Zone (Gas Exchange Sites) 
§ Respiratory Bronchioles: 

• Transition zone between conducting 
airways and alveoli. 

§ Alveolar Ducts & Sacs: 
• Lead to alveoli (primary gas exchange 

units). 

§ Alveoli: 
• 300 - 500 million in human lungs. 
• Contain Type I cells (gas exchange) 

and Type II cells (surfactant production). 
1.2The Physiology of Respiration: 

Respiration is the physiological process that 
facilitates gas exchange between an organism 
and its environment.  
1.2.1 Mechanism of Respiration: involves four 
key processes [6]: 

A. Pulmonary Ventilation (Breathing): 
mechanics of breathing: 
§ Inspiration: Active process; contraction of 

the diaphragm (approximately 75%) and 
external intercostal muscles (approximately 
25%) expands the thoracic cavity, reducing 
intrapulmonary pressure (Boyle's Law) and 
drawing in air. 

§ Exhalation (Expiration): Normally 
passive due to elastic contraction of the 
lungs and chest wall; it becomes active 
during forced expiration due to contraction 
of the abdominal and internal intercostal 
muscles. 

B. External Respiration (Alveolar/Capillary 
Gas Exchange): 

§ Gas exchange occurs across the thin 
respiratory membrane (0.5–1.0 μm) and 
follows Fick's diffusion law (rate ∝ surface 
area pressure gradient, solubility/membrane 
thickness). Oxygen diffuses from the alveoli 
(PO₂ 104 mmHg) into the blood (40 
mmHg), while carbon dioxide moves from 
the blood (PCO₂ 45 mmHg) to the alveoli 
(40 mmHg) according to their respective 
partial pressure gradients. 

§ Factors affecting gas exchange (diffusion): 

efficacy depends on partial pressure gradients, 
ventilation-perfusion (V/Q) correspondence 
(normal ≈0.8), membrane thickness (↑ in edema 
or fibrosis) and alveolar surface area (↓ in 
emphysema). 

C. Gas Transport in Blood: 
§ Oxygen Transport: 
About 2% of O₂ is dissolved in plasma (Henry's 
law), while about 98% binds to hemoglobin 
(HbO₂). The O₂–Hb dissociation curve is 
sigmoidal (P₅₀ ≈ 26.7 mmHg). The curve shifts 
to the right (↓affinity) when ↑CO₂, ↑H⁺, 
↑temperature, ↑2,3-DPG, and to the left 
(↑affinity) when these concentrations decrease. 
§ Carbon Dioxide Transport: 
CO₂ is transported primarily as bicarbonate 
(≈70%), with smaller amounts bound to 
hemoglobin as carbamino compounds (≈23%) 
and dissolved in plasma (≈7%). 

D. Internal Respiration (Tissue/Capillary Gas 
Exchange): 

At the tissue level, O₂ diffuses from the blood 
(PO₂ 100) to the cells (40), while CO₂ moves 
from the tissues (45) to the blood (40). The 
Bohr effect (↑CO₂, ↓pH) facilitates the release 
of O₂. 
1.2.2 Regulation of Respiration: 
Nervous control: Medullary centers (rhythmic 
DRG, VRG for forced respiration) and pontine 
centers (fine regulation of respiration). 

 
Chemical control: Central chemoreceptors 
(↑CO₂ via CSF pH) are the main drivers; 
peripheral chemoreceptors (carotid/aortic 
bodies) respond to ↓O₂ (<60 mmHg), ↑CO₂, 
and ↑H⁺. 

 
Reflex control: The Hering-Breuer reflex 
prevents overinflation; the deflation reflex 
stimulates inspiration; the cough/sneeze reflex 
clears the airways [8]. 

 
2.Respiratory Failure: 
2.1 Definition: 
Respiratory failure is a clinical syndrome 
characterized by the inability of the respiratory 
system to maintain adequate arterial oxygenation, 
carbon dioxide elimination, or both. It is usually 
defined by arterial blood gas measurements, with a 
PaO₂ < 60 mmHg indicating hypoxemic 
respiratory failure (type I) and a PaCO₂ > 50 
mmHg indicating hypercapnic respiratory failure 
(type II), under atmospheric conditions at sea level 
while breathing ambient air. The disease may be 
acute, chronic, or acute-on-chronic in onset and is 
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associated with a wide range of etiologies, 
including pulmonary, neuromuscular, and central 
nervous system disorders [9]. 
2.2Classification: 
Respiratory failure can be broadly classified into 
two main types based on the underlying 
pathophysiology established in [10] into: 
§ Type 1 (hypoxemic):  
Respiratory failure is defined as PaO₂ < 60 mmHg 
with normal or low PaCO₂, usually resulting from 
impaired oxygen exchange in conditions such as 
pneumonia, ARDS, and pulmonary embolism.  
§ Type 2 (hypercapnic):  
Respiratory failure, defined as PaCO₂ > 50 mmHg, 
often results from ventilatory failure due to causes 
such as COPD, drug overdose, neuromuscular 
disorders, and chest wall abnormalities. 
In addition to these primary types respiratory 
failure can also be classified   according to its 
onset as (acute, chronic, or acute-on-chronic): 
§ Acute respiratory failure:  
It develops rapidly within minutes to hours and 
requires urgent care due to severe hypoxemia, 
hypercapnia, or both. Common triggers include 
acute infections (e.g., pneumonia), asthma attacks, 
drug overdoses, or trauma, with symptoms such as 
severe dyspnea, confusion, cyanosis, and altered 
consciousness, often requiring oxygen therapy, 
mechanical ventilation, and treatment of the 
underlying cause. 
§ Chronic respiratory failure:  
It develops slowly over several weeks or even 
years, often due to chronic diseases such as COPD, 
interstitial lung disease, or neuromuscular 
disorders. Symptoms can be subtle (fatigue, 
morning headaches, reduced exercise tolerance) 
and lead to complications such as polycythemia. 
Management includes long-term oxygen therapy, 
non-invasive ventilation (e.g., BiPAP), pulmonary 
rehabilitation, and monitoring of underlying 
disease. 
2.3 Causes:  
[11] published that, there are many causes of 
respiratory failure, which can be broadly classified 
into: 

 
§ Pulmonary causes:  
Lung diseases are the main causes of respiratory 
failure. COPD (including emphysema and chronic 
bronchitis) causes chronic lung damage, airway 
obstruction, and CO₂ retention, leading to type II 
failure. Pneumonia causes alveolar inflammation 
and fluid accumulation, impairing oxygen 
exchange and leading to type I failure. Pulmonary 
edema due to heart failure, pulmonary embolism 

blocking pulmonary blood flow, and ARDS due to 
severe inflammation also disrupt gas exchange, 
often causing type I failure. 

 
§ Neuromuscular causes: 
Neuromuscular disorders can also cause 
respiratory failure by weakening the respiratory 
muscles. Guillain-Barré syndrome, ALS, and 
myasthenia gravis impair nerve or muscle 
function, leading to type II failure. Cervical spinal 
cord injuries can disrupt diaphragm control, 
leading to severe breathing difficulties and often 
requiring mechanical ventilation. 

 
§ Central nervous system causes: 
Central nervous system injuries can impair 
respiratory control and cause type II respiratory 
failure. Drug overdoses (opioids, sedatives), 
stroke, or brainstem trauma depress respiratory 
centers, leading to hypoventilation and CO₂ 
accumulation. Obesity-hypoventilation syndrome 
also disrupts respiratory regulation, leading to 
inadequate ventilation 
§ Mechanical causes:  
Mechanical causes include upper airway 
obstruction (foreign bodies, tumors, anaphylaxis) 
that blocks airflow and leads to type 1 respiratory 
failure or even respiratory arrest. Chest wall 
trauma (rib fractures, flail chest) also limits lung 
expansion and ventilation. 

 
2.4 Pathophysiology (pathogenesis):  
[12] Respiratory failure is a life-threatening 
condition characterized by inadequate pulmonary 
oxygenation or CO2 elimination. It is classified 
into type I (hypoxemia, PaO2 < 60 mmHg) and 
type II (hypercapnic, PaCO2 > 50 mmHg, often 
associated with hypoxemia). 
Type I primarily results from poor oxygenation 
due to ventilation-perfusion (V/Q) mismatch, 
shunting, or impaired diffusion. Common causes 
include pneumonia, pulmonary embolism, COPD, 
ARDS (nonfunctioning or fluid-filled alveoli), and 
pulmonary fibrosis. Hypoventilation can also 
contribute, but is more common in type II. 
Type II primarily results from alveolar 
hypoventilation with CO₂ retention, caused by 
CNS depression (medications, brain injury), 
neuromuscular disorders, or severe airway 
obstruction (advanced COPD, asthma). In rare 
cases, excessive CO₂ production (sepsis, 
overnutrition) aggravates hypercapnia. 

 
Consequences include hypoxemia-induced tissue 
hypoxia, lactic acidosis, and organ dysfunction 
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(brain, heart, kidneys), as well as hypercapnia-
induced respiratory acidosis, cerebral depression, 
vasodilation, and cardiac instability. 
Compensatory mechanisms include increased 
respiratory drive, sympathetic activation, and renal 
bicarbonate retention in chronic cases. 
Understanding these mechanisms is essential for 
accurate diagnosis and management. 

 
 2.5 Symptoms & Complications: 
 [3,9,13] The clinical presentation of respiratory 
failure varies depending on whether it is 
hypoxemic (low oxygen levels) or hypercapnic 
(high CO₂), and whether it is acute or chronic. 
Common symptoms reflect impaired gas exchange 
and reduced oxygen delivery to tissues. 

 
I. Symptoms of Respiratory Failure: 

1. Dyspnea (shortness of breath): The most 
common symptom, initially during exercise 
and then at rest, reflects increased work of 
breathing and reduced lung efficiency. 

2. Altered Mental Status: Lack of oxygen or 
high CO₂ levels can lead to confusion, 
drowsiness, disorientation, or coma. Acute 
cases progress rapidly, while chronic cases 
show progressive changes 

3. Cyanosis and Tachypnea: Bluish lips and 
extremities indicate severe hypoxemia; rapid 
breathing occurs as a compensatory 
mechanism to improve oxygenation and CO₂ 
elimination. 

4. Neurological and Physical Signs: 
Hypercapnia can cause headaches, agitation, 
and asterixis. Muscle fatigue due to 
increased respiratory effort is common, 
especially in chronic cases. 

If left untreated, respiratory failure can lead to 
systemic complications affecting multiple organs 
due to prolonged hypoxia, inflammation, and 
interventions such as mechanical ventilation. 

II. Complications of Respiratory Failure: 
1. Multiple Organ Dysfunction Syndrome 

(MODS): Prolonged hypoxemia or 
hypercapnia can damage vital organs 
(kidneys, liver, heart, and brain), increasing 
the risk of mortality and complicating 
recovery. 

2. Ventilator-Associated Injuries: 
Mechanical ventilation can cause 
barotrauma, ventilator-associated 
pneumonia, and oxygen toxicity, increasing 
the risk of infection and prolonging 
hospitalization. 

3. Cardiovascular Instability: Hypoxia 
stresses the heart, potentially causing 
arrhythmias, ischemia, cardiac arrest, and 
reduced myocardial contractility. 

4. Neurological Impairment: Prolonged 
hypoxia can lead to irreversible brain 
damage, cognitive decline, or vegetative 
states. Even mild cases can lead to post-
intensive care syndrome (PICS). 

5. Psychological and Functional Decline: 
Chronic respiratory failure can lead to 
depression, anxiety, decreased quality of life, 
muscle atrophy, physical deconditioning, 
and social withdrawal. 

Respiratory failure is a complex emergency with 
varied symptoms and life-threatening 
complications. Early diagnosis and management, 
including mechanical ventilation, treatment of 
underlying causes, and rehabilitation, are 
essential. 

 
2.6 Diagnosis [14-15]: 
2.6.1 Clinical Assessment: 
• History Taking: 
 Acute or chronic onset, risk factors (e.g., smoking, 
occupational exposure), associated symptoms 
(orthopnea, paroxysmal nocturnal dyspnea). 
• Physical Examination: 

• Vital signs: tachypnea, tachycardia, low 
SpO₂. 

• Respiratory signs: accessory muscle 
involvement, paradoxical breathing, 
cyanosis (late sign). 

• Neurological signs: confusion, asterixis 
(hypercapnia). 

2.6.2 Imaging Techniques 
• Chest X-ray: First-line diagnostic in cases of 

pneumonia, pulmonary edema, and 
pneumothorax. 

• Chest CT: High-resolution CT for interstitial 
lung disease; CT angiography for pulmonary 
embolism. 

• Ultrasound (BLUE protocol): Detects B-
lines (edema), consolidation, and pleural 
effusion. 

2.6.3 Laboratory Tests 
• Arterial Blood Gas (ABG): Reference for 

PaO₂, PaCO₂, and acid-base balance; 
distinguishes between type I (PaO₂ < 60 
mmHg, normal/low PaCO₂) and type II 
(PaO₂ < 60 mmHg, PaCO₂ > 50 mmHg). 

• Pulse Oximetry: Monitors SpO₂. 
• Pulmonary Function Tests: Spirometry and 

PFT for chronic assessment. 
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• Bronchoalveolar Lavage (BAL): Analysis of 
alveolar fluid. 

• Other Laboratory Tests: Electrolytes, 
toxicology, NT-proBNP (cardiac or 
pulmonary cause), D-dimer (PE), complete 
blood count. 

Diagnostic Approach: 
A. Confirm hypoxemia/hypercapnia (ABG). 
B. Identify the etiology (imaging). 
C. Assess the severity (clinical and laboratory 
parameters). 
D. Monitor the response to treatment (serial 
ABGs). 
 

2.7 Treatment & Prevention: 
I. Treatment of Respiratory Failure: [16-17] 
Treatment of respiratory failure depends on the 
type (hypoxemic or hypercapnic) and its duration 
(acute or chronic), as well as the underlying cause. 
Management generally follows a stepwise 
approach: 

1. Oxygen Therapy: Oxygen is the first-line 
treatment for hypoxemic respiratory failure: 

• Mild cases: nasal cannula or face mask. 
• Moderate to severe cases: high-flow nasal oxygen 

therapy (HFOT) or non-invasive ventilation (NIV). 
• In case of failure: mechanical ventilation may be 

necessary 
Note: In cases of hypercapnic respiratory failure 
(e.g., COPD), oxygen should be dosed cautiously 
to avoid suppression of respiratory drive. 

2. Respiratory Support: 
• Non-invasive Ventilation (NIV): Includes CPAP 

and BiPAP; effective in COPD exacerbations, 
neuromuscular disorders and respiratory failure 
related to sleep apnea. 

• Invasive Mechanical Ventilation: Used in severe 
cases or when NIV fails; requires intubation and 
ICU monitoring, with precautions against 
ventilator-related complications. 

Weaning starts when respiratory strength 
improves and blood gases normalize 

3.  Pharmacologic Therapy: 
• Bronchodilators: beta-agonists and 

anticholinergics to relieve airway obstruction. 
• Corticosteroids: reduce inflammation in asthma 

or COPD. 
• Antibiotics: treat bacterial infections such as 

pneumonia 
• Diuretics: managing fluid overload in heart failure 
• Sedatives or neuromuscular blockers: Used 

during mechanical ventilation to reduce effort and 
prevent asynchrony 

4. Treatment of underlying causes: identify and 
manage the trigger: 

• Pulmonary embolism: Anticoagulation or 
thrombolysis.  

• Pneumonia: targeted antibiotic therapy. 
• Neuromuscular disease: supportive care and 

pulmonary rehabilitation 
• Obstructive pulmonary disease (e.g., COPD): 

long-term inhalers, smoking cessation and 
pulmonary rehabilitation. 

5. Supportive and Long-Term Care: 
Includes nutritional support to prevent muscle 
atrophy and maintain immunity, physical therapy 
to aid in secretion clearance and lung expansion, 
psychological support for chronic cases, and 
palliative care for advanced or irreversible 
respiratory failure.  

I. II. Prevention of Respiratory Failure: [17-18] 
Prevention requires early intervention, risk 
reduction, and lifestyle changes. Key strategies 
include: 

1. Management of Chronic Lung Diseases: regular 
use of maintenance inhalers, avoidance of triggers 
(allergens, pollution, cold air) and routine visits to 
the pulmonologist. 

2. Smoking Cessation: counseling, nicotine 
replacement, and medications like varenicline 
reduce the leading preventable cause of chronic 
respiratory failure 

3. Vaccinations: Vaccines for influenza, 
pneumococcus, and COVID-19 reduce the risk of 
respiratory infections that can lead to failure 

4. Pulmonary Rehabilitation: Structured programs 
improve physical and psychological health: 
• Exercise Training: Improves endurance and 

muscle strength. 
• Education about Lung Diseases: Teaches 

disease management and proper medication 
use 

• Breathing Techniques: Pursed lip exercises 
and others promote oxygen exchange and 
airway clearance, especially in COPD and 
interstitial lung disease. 

• Monitoring and Early Intervention: Home 
oxygen/CO₂ devices, telemedicine for early 
management, and patient/family education 
on warning signs such as worsening dyspnea 
or confusion 

5. Environmental and Occupational Health: 
Reduce exposure to pollutants and industrial 
fumes, use protective equipment and ensure good 
indoor air quality. 
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Effective prevention and management requires an 
integrated approach addressing immediate 
treatment and long-term health through proactive 
care, healthy lifestyle and early detection, thereby 
improving survival and quality of life. 
 
III. Psychological Support as an Integral 
Component in the Prevention and Treatment of 
Respiratory Failure: [19] Psychological support 
is a key element in the management of respiratory 
failure, contributing to: 
1. Preventive Aspects: 
§ Reduce stress and anxiety related to chronic 

respiratory diseases. 
§ Improve adherence to pulmonary rehabilitation. 
§ Promote healthy habits such as smoking 

cessation. 
2.During Treatment Phase: 
• Relieve distress associated with mechanical 

ventilation. 
• Increased tolerance to intensive therapies. 
• Improving the quality of life of bedridden 

patients. 
3.Implementation Mechanisms: 
• Individual or group support sessions. 
• Chronic illness adaptation programs. 
• Breathing control and relaxation training. 
• Family education and support. 
4.Clinical Benefits: 
• Improvement in pulmonary function indicators. 
• Reduction in hospital readmission rates. 
• Enhanced response to pharmacological 

treatments. 
• Decreased complications of associated depression 

and anxiety. 
Recent studies show that the combination of 
medical care and psychological support improves 
outcomes and accelerates recovery, making it 
essential in modern respiratory treatment. 

2.8 Ethical Considerations: 
[20-21] Respiratory failure raises major ethical 
issues involving end-of-life care and informed 
consent, requiring careful ethical and legal 
treatment. 
2.8.1 End of Life Decisions: 
• Clinical Context: 
Acute (e.g., pneumonia, ARDS) or chronic (e.g., 
COPD, neuromuscular disease) cases often involve 
decisions regarding intubation, ventilation, or 
withdrawal of support. 
• Fundamental Ethical Guidelines: 
§ Respect for Autonomy: Patients or their 

surrogates direct care based on their 
values. 

§ Optimal Care Principle (Beneficence & 
Non-Maleficence): Balancing life extension 
with suffering prevention. 

§ Resource Justice: Equitable access to critical 
care resources (e.g., shortage of ventilators). 

• Common Ethical Dilemmas: 
§ Intubation & Mechanical Ventilation: 

 When to intubate or withdraw life support in poor 
prognosis cases? 

§ Do-Not-Intubate (DNI) Orders: 
 Refusal of intubation but acceptance of non-
invasive ventilation. 

§ Withdrawal of Ventilatory Support: 
 From an ethical point of view, it is the same as not 
donating if it corresponds to the patient's wishes; 
terminal extubation requires palliative sedation. 

§ Palliative Care vs. Aggressive Treatment: 
Transition to comfort care in case of irreversible 
failure. 
• Legal & Practical Considerations: 
§ Advance Directives & Surrogate Decision-

Makers: 
Living wills and powers of attorney guide 
decisions. 
§ Cultural & Religious Factors: 

Some prioritize life extension, others quality of 
life. 
§ Medical Futility: 

If the treatment does not provide any benefit, 
doctors may advise against it, although conflicts 
may arise. 
2.8.2 Informed Consent 
§ Challenges: 

Acute cases: Hypoxia or sedation can impair 
decision making. 
Chronic cases: Cognitive problems (e.g., 
hypercapnia) may affect comprehension. 

§ Key elements: 
Capacity: Assess the patient's ability to 
understand and decide; in their absence, the 
LAR decides. 
Risks & Benefits: Explain the risks of 
intubation (dependency, tracheostomy) and the 
advantages and disadvantages of NIV. 
Alternatives: Discuss palliative options in 
case of refusal of intubation. 

§ Special Scenarios: 
Emergency intubation: Allowed without 
consent if lifesaving. 
Clinical trials: Require explicit consent unless 
waived in emergencies. 
Life support withdrawal: Families must 
understand death may follow; clear 
communication needed 
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§ Ethical & Legal Safeguards: 
Documentation: Document all consent-
related discussions. 
Ethics committees: Assist in disputes. 
Shared decision-making: Involve the patient, 
their family, and clinicians. 

Ethical care balances autonomy, beneficence, and 
justice through clear communication, advance 
planning, and multidisciplinary support. 

CONCLUSION: 
Respiratory failure is both a physiological crisis 
and a clinical paradox, where essential life-
sustaining actions can be detrimental. Key lessons: 

• Integration is essential: Optimal care requires 
combining precision medicine, systems 
pathophysiology, and humanistic support. 

• Ventilation is a double-edged sword: 
Mechanical ventilation saves lives but risks 
injury; AI-powered lung protection strategies 
usher in a new era. 

• Mind-breath connection: Psychological 
support is fundamental. It improves the quality 
of survival and recovery. 

Recommendations for Future Research: 

• Precision phenotyping: Using machine 
learning to define respiratory failure subtypes 
and guide biomarker-based therapy. 

• Ventilation liberation: Investigating 
cognitive-behavioral and neurostimulation 
methods to accelerate weaning from the 
ventilator. 

• Ethical AI frameworks: Develop guidelines 
for algorithm-assisted end-of-life decisions, 
ensuring transparency and cultural sensitivity. 

• Planetary health: Study climate change-
related respiratory failure (e.g., ARDS linked 
to wildfires). 

• Survivorship focus: Create registries to track 
long-term cognitive, functional, and health 
outcomes. 

A renaissance of respiratory medicine is needed, 
combining molecular knowledge, technology and 
humanism, shaping future care and saving lives 
with Allah's permission. 
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