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SUMMARY 
 

 

Respiratory illness is a common problem 

worldwide. Hundreds of millions are effected 

worldwide. Exposure to substances in the 

workplace, in the environment and even a person’s 

genetic makeup contributes to respiratory disease.  

However, most healthcare professionals agree that 

the single most causative agent contributing to 

respiratory disease is smoking tobacco.  The most 

common respiratory conditions are reported below.   
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I .  A S T H M A  

According to the American Academy of Allergy Asthma and Immunology, asthma is defined as 

“a chronic disease involving the airways (tubes) that carry air in and out of the lungs. These 

airways are inflamed in people with asthma. The inflammation makes the airways very sensitive, 

and the tubes often react to allergens or irritations. There is no cure for asthma. But with the proper 

diagnosis, medication and an asthma management plan, symptoms can be controlled. 

Asthma symptoms may include wheezing, coughing, chest tightness and trouble breathing–

especially early in the morning or at night. In a severe asthma attack, the airways close so much 

that other vital organs in the body do not get enough oxygen.  

 

Asthma is treated with two kinds of medicines, long-term, typically taken daily to prevent 

symptoms, and quick-relief medicines to stop asthma symptoms when they occur.[1]   It affects 

more than 300 million people worldwide.[2]  Inflammation is a critical factor in asthma 

pathogenesis, combining numerous host/environment interactions that lead to its complexity and 

its heterogeneity.[3]  

Because of the complexity of the disease, asthma treatments depend upon a variety of factors 

personal to the patient.  The Mayo Clinic evaluates a number of things including age, symptoms, 

asthma triggers and what works best to keep the condition under control. 
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Preventive, long-term control medications reduce the swelling (inflammation) in the patient’s 

airways that leads to symptoms. Quick-relief inhalers (bronchodilators) quickly open swollen 

airways that are limiting breathing. In some cases, allergy medications are necessary. 

Long-term asthma control medications, generally taken daily, are the standard of care for many 

asthmatics. These medications include: inhaled corticosteroids, leukotriene modifiers, 

combination inhalers (contain a long-acting beta agonist along with a corticosteroid), and 

theophylline (not often utilized).  

 

Quick-relief (rescue) medications are used as needed for rapid, short-term symptom relief during 

an asthma attack. Types of quick-relief medications include: short-acting beta agonists, quick-

relief bronchodilators and occasionally anticholinergic agents and certain oral and intravenous 

corticosteroids.  They can cause serious side effects when used long term, so these drugs are used 

only on a short-term basis to treat severe asthma symptoms. Immunotherapy, in the form of allergy 

shots, play an important role in gradually reducing the  immune system response to specific 

allergens.  

 

More recently, biologics, based on monoclonal antibodies, have been developed and are 

specifically for people who have severe asthma [4].  There is interest in developing future targeted 

therapies, mainly for type 2 inflammation (regarded as an accumulation of Th2 cells, type 2 innate 

lymphoid cells, B cells that produce IgE, type 2 cytokines (i.e., IL-4, IL-5, and IL-13), and effector 

cells (i.e., eosinophils, basophils, and mast cells). Focus has been given to  a type of cytokine called 

alarmins. Even if those epithelial‐cell‐derived cytokines can be induced by several stimuli, 

including environmental and microbial triggers, their key role in inducing Th2 and ILC2 cells 

make them promising targets for the treatment of type 2 inflammation [5].  Tezepelumab targeting 

TSLP (Thymic stromal lymphopoietin is an epithelial cytokine that sits at the top of the 

inflammatory cascade) decreased asthma exacerbations in patients with moderate asthma 

unrelated to blood eosinophils and FeNO [6]. A treatment targeting IL‐33, either directly (IL‐33) 

or via its receptor (anti‐ST2), is also in clinical development. An interesting novel approach is to 

optimize airway delivery of mAbs. Currently, a nebulized biologic therapy approach targeting IL‐

13 is under development in animal models [7].  Promising data have also emerged in the fields of 

small‐molecule antagonists. Fevipiprant, a prostaglandin D2 (PGD2) type 2 receptor antagonist, 
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has been shown to reduce eosinophilic inflammation [8] and smooth muscle mass in moderate to 

severe asthmatics [9].   

 

For the last two decades, the use of stem cell-based therapies has been extensively studied for the 

regeneration of damaged lung tissue from a variety of lung diseases. There are a number of 

scientific reports discussing different stem cells application to promote either structural or 

functional pulmonary restoration with a focus on both differentiation capacity and paracrine 

activity [10]. In particular, hematopoietic stem cells (HSCs), mesenchymal stem cells (MSCs), and 

endothelial progenitor cells (EPCs) hold promise for the healing of injured tissues.  It appears that 

the bone marrow is an appropriate microenvironment for the growth of HSCs and EPCs, while 

MSCs could be isolated from different tissues [11].  While the authors of the foregoing paper, Reza 

Rahbarghazi, et al., appeared to focus on the delivery method of the stem cells, it was apparent  

that the regenerative potential of multiple stem cell types which had been previously assessed in 

different chronic pulmonary pathologies such as asthma, COPD, and broncho-pulmonary 

dysplasia was positive and encouraging in animal models [12,13]. 

 

Notwithstanding the advances made in small molecule therapy, monoclonal antibodies and stem 

cells, development of biomarkers to identify suitable patients and predict and monitor their 

response to biologics [14] is crucial for the future development of patient-centric therapies. 

 

I I .  C H R O N I C  O B S T R U C T I V E  P U L M O N A R Y  

D I S E A S E  ( C O P D )  A N D  R E L A T E D  

D I S O R D E R S  
 

According to the pulmonologist, Dr. James C. Meyer at Unity Point Health, chronic obstructive 

pulmonary disease is an umbrella term that encompasses several respiratory illnesses that cause 

breathlessness, or the inability to exhale normally. People usually experience symptoms, including 

shortness of breath, and normally cough up sputum (mucus from the lungs), especially in the 

morning. COPD can be difficult to diagnose in some patients because symptoms are often mistaken 

for the gradual aging process and body deterioration. In fact, COPD can develop over the course 

of several years without any signs of shortness of breath. The disease is generally associated with 

cigarette smoking.   

https://link.springer.com/article/10.1186/s13287-020-01921-2/email/correspondent/c1/new
https://link.springer.com/article/10.1186/s13287-020-01921-2/email/correspondent/c1/new
https://www.unitypoint.org/livewell/article.aspx?id=2448b930-1451-43e4-8634-c0c16707c749
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Treatment includes smoking cessation, bronchodilator therapy (medication that opens the airways) 

and pulmonary rehabilitation, which is a supervised exercise program for people with COPD.  

According to the American Lung Association, COPD is the third leading cause of death in the U.S. 

COPD is one of the most serious and dangerous respiratory illnesses, and it is irreversible.   

There has been some confusion in the literature regarding COPD and asthma.  For clarity, neither 

pulmonary disease is curable; however, asthma is eminently more treatable.  Bronchial asthma and 

COPD  are obstructive pulmonary diseases that affect millions of people all over the world. Asthma 

is a serious global health problem with an estimated 300 million affected individuals. COPD is 

one of the major causes of chronic morbidity and mortality and one of the major public health 

problems worldwide. COPD is the fourth leading cause of death in the world and further increases 

in its prevalence and mortality can be predicted. Although asthma and COPD have many 

similarities, they also have many differences. They are two different diseases with differences in 

etiology, symptoms, type of airway inflammation, inflammatory cells, mediators, consequences of 

inflammation, response to therapy, course. Some similarities in airway inflammation in severe 

asthma and COPD and good response to combined therapy in both of these diseases suggest that 

they have some similar pathophysiologic characteristics. But with improved treatment options, 

provisions for a much better quality of life through patient involvement, reduced morbidity and 

mortality of these patients may be achieved [15]. 

 

Treatment options for patients diagnosed with COPD are similar to asthma patients [16].  For most 

people with COPD, short-acting bronchodilator inhalers are the first treatment 

used. Bronchodilators are medicines that make breathing easier by relaxing and widening your 

airways. There are two types of short-acting bronchodilator inhaler: beta-2 agonist inhalers – such 

as salbutamol and terbutaline.   

 

As previously stated, the major risk factor for chronic obstructive pulmonary disease (COPD) is 

cigarette smoking.  This creates inflammation and causes a reduction in function. Cessation of 

smoking, oxygen therapy, various inhalers, medications to improve vasodilation, antibiotics to 

combat the frequent lung infections, fluid replacement, exercise rehabilitation programs, and early 

detection and treatment of comorbidities are the options available to patients with COPD to reduce 

https://www.lung.org/lung-health-diseases/lung-disease-lookup/copd/learn-about-copd?referrer=https://www.google.com/
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the burden of the disease, but do not alter the underlying progression of COPD. Lung 

transplantation is an increasingly discussed therapeutic option, but its use remains limited. The 

median survival time after lung transplant is 4.5 years. Currently, regenerative therapies are 

divided into extrinsic (stem cells) and intrinsic (small molecules) therapeutic strategies.  Success 

has been muted.  However, Young, et al. hypothesized that telomerase-positive stem cells would 

increase lung function in individuals with COPD. In a phase-I safety study, individuals (n=51) 

with very severe (GOLD4) and severe (GOLD-3) COPD were treated with autologous and/or 

allogeneic telomerase-positive stem cells. Results from an eight-year follow-up study 

demonstrated an increase in their FEV1 ’s from 0% to 16% above pretreatment baseline values, 

with no adverse side effects. These results suggest that telomerase-positive stem cells are both safe 

and efficacious for the treatment of COPD [17].  

 

In addition, phosphodiesterase-4 inhibitors 

(PDE4Is) are potent anti-inflammatory agents and 

roflumilast has been used to prevent acute 

exacerbation of chronic obstructive pulmonary 

disease (COPD). Roflumilast decreases neutrophil 

migration, restores cystic fibrosis transmembrane 

conductance regulator activity, and recovers 

glucocorticoid effects. A forced expiratory volume 

in 1 second of < 50%, a chronic bronchitis 

phenotype, high blood eosinophil levels, and a 

history of hospitalization are biomarkers for 

predicting responses to roflumilast. Adverse 

effects are common in clinical practice. An inhaled PDE4I has recently been developed and is 

under clinical trial. CHF6001 and RPL554 exhibit promise and may be future treatment options 

for COPD [18]. 

 

There are two additional lung diseases that deserve attention as they fall under COPD, chronic 

bronchitis and emphysema.  According to the National Cancer Institute, chronic bronchitis is a 

lung condition that develops over time in which the bronchi (large air passages that lead to the 

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/chronic-bronchitis
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lungs) become inflamed and scarred. 

The most common cause of chronic 

bronchitis is cigarette smoking. It 

may also be caused by infection or by 

breathing in secondhand tobacco 

smoke, chemical fumes, or other 

forms of air pollution. Chronic 

bronchitis usually does not go away 

completely. It is a type of chronic 

obstructive pulmonary disease 

(COPD).Chronic bronchitis is a form 

of COPD emphasized by a chronic 

cough. Since chronic bronchitis is a form of COPD, it is treated the same way. Emphysema is a 

serious respiratory disease, which is another form of COPD. The most common cause is 

smoking. Those who suffer from emphysema have trouble exhaling air from their lungs. 

Cigarette smoke damages the air sacs in the lungs to a point where they can no longer repair 

themselves. Emphysema evolves slowly over the years, and there is no cure; however, those who 

quit smoking are more likely to see the disease’s progression slow.  Treatment options are 

essentially those described above for asthma and COPD. 

 

I I I .  L U N G  C A N C E R  
 

According to LungCancer.org, “lung cancer is the uncontrolled growth of abnormal cells in one or 

both lungs. These abnormal cells do not carry out the functions of normal lung cells and do not 

develop into healthy lung tissue. As they grow, the abnormal cells can form tumors and interfere 

with the functioning of the lung, which provides oxygen to the body via the blood.” The two main 

types of lung cancer are small cell lung cancer and non-small cell lung cancer. These categories 

refer to what the cancer cells look like under a microscope. Non-small cell lung cancer is more 

common than small cell lung cancer [19]. 

 

https://www.lungcancer.org/find_information/publications/163-lung_cancer_101/265-what_is_lung_cancer
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According to Johns Hopkins University, cigarette smoking is the most important risk factor in the 

development of lung cancer. It is estimated that as many as 90 percent of lung cancer diagnoses 

could be prevented if cigarette smoking were eliminated. Exposure to certain industrial substances 

such as arsenic, some organic chemicals, radon, asbestos, radiation exposure, air pollution, 

tuberculosis and environmental tobacco smoke in nonsmokers also increases a person’s risk of 

developing lung cancer. tuberculosis and environmental tobacco smoke in nonsmokers also 

increase a person’s risk of developing lung cancer.  Symptoms can take years to appear, but include 

things like chronic coughing, changes in voice, harsh breathing sounds and coughing up blood.  

According to the American Cancer Society, lung cancer is by far the leading cause of cancer death 

among both men and women in the U.S. 

 

Physicians from different specialties often work together to treat lung cancer. Pulmonologists are 

physicians who are experts in diseases of the lungs.  Surgeons are physicians who perform 

operations.  Thoracic surgeons specialize in chest, heart, and lung surgery.  Medical 

oncologists are physicians who treat cancer with medicines. Radiation oncologists are physicians 

who treat cancers with radiation. Treatment options, depending on the type of lung cancer, may 

include without limitation, surgical excision, chemotherapy, monoclonal antibody therapy, stem 

cells and combination therapy which may include multiple combinations of any of the foregoing 

methodologies.  For more information on the latest therapies and treatment options go to the 

National Cancer Institute. 

 

I V .  C Y S T I C  F I B R O S I S / B R O N C H I E C T A S I S  
 

Cystic fibrosis is a genetic respiratory disease caused by a defective gene that creates thick and 

sticky mucus that clogs up tubes and passageways. This mucus causes repeat, and dangerous, lung 

infections, as well as obstructions in the pancreas that prevent important enzymes from breaking 

down nutrients for the body. According to the Cystic Fibrosis Foundation, this disease affects 

30,000 people in the U.S., 75 percent of which were diagnosed by age of two. Symptoms of cystic 

fibrosis include salty-tasting skin, chronic coughing, frequent lung infections and a poor growth 

rate in children. People who have cystic fibrosis will also develop bronchiectasis.  “Bronchiectasis 

is a condition in which patients develop abnormally dilated bronchial tubes. This allows mucus to 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/lung-cancer/lung-cancer-risk-factors
https://www.cancer.org/cancer/non-small-cell-lung-cancer/about/key-statistics.html
https://www.cancer.gov/types/lung/patient/non-small-cell-lung-treatment-pdq#section/all
https://www.cff.org/What-is-CF/About-Cystic-Fibrosis/


 

 
11 

                                                                                                             ISSN 2767-5041 

pool, causing frequent respiratory tract infections, wheezing and shortness of breath. There are 

other ways bronchiectasis develops besides cystic fibrosis, including other infections,” Dr. Meyer 

says. 

 

After the Cystic Fibrosis Transmembrane Regulator (CFTR) gene defect was discovered, it was 

thought that gene therapy could be rapidly developed.  Indeed, cystic fibrosis ranks among the 

highest number of gene-therapy trials. Several vector (gene-transfer) systems have been tested in 

human trials.  Adenoviruses, adeno-associated viruses, and cationic lipids have been the most 

commonly used vectors. The initial in vitro and in vivo studies looked quite promising, with 

successful gene transfer into airway epithelial cells, but in most studies CFTR expression has been 

rather short-lived, and it is difficult to establish a link between the relatively small improvements 

in CFTR functioning and clinical manifestations in patients [20]. So far, over 2000 different CFTR 

mutations have been reported and F508del is by far the most common [21]. 

 

Cystic fibrosis is now recognized as an important genetic disease worldwide. In the western world, 

the diagnosis is mainly made via cystic fibrosis newborn screening. More recently, therapeutic 

outcomes of patients have greatly improved due to intensive treatment and follow-up in specific 

centers. Death during childhood has become very unusual, and many young adults now live 

productive lives.  Furthermore, treatment with novel CFTR modulators is at the forefront of 

improving patient outcomes. In addition, starting these treatments in the first year of life may 

prevent or reverse complications like pancreatic insufficiency, bronchiectasis, diabetes and other 

complications. For patients with rare CFTR mutations, testing CFTR function and its rescue by 

CFTR modulators in vitro in patient specific tissue opens up the pathway to personalized therapy 

[22].  The United States Food and Drug Administration has approved four small molecule drugs 

for the treatment of cystic fibrosis: Kalydeco® (ivacaftor), 

Orkambi® (lumacaftor/ivacaftor),Symdeko® (tezacaftor/ivacaftor),Trikafta® (elexacaftor/tezaca

ftor/ivacaftor).   Interestingly, with the exception of ivacaftor, which is approved for use in patients 

6 years and older with cystic fibrosis who have at least 1 G551D mutation, the other drugs are 

indicated for patients who have cystic fibrosis with a f508del mutation [23, 24]. 
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V .  P N E U M O N I A  
 

Pneumonia is a common lung disease caused by an infection in the air sacs in the lungs. The 

infections can be bacterial, viral or fungal. Most people can recover in one to three weeks, but for 

certain people, pneumonia can be extremely serious and even life-threatening. 

“The very young and the very old are more at-risk for pneumonia and complications associated 

with pneumonia. Patients can be increasingly susceptible to pneumonia, based on their smoking 

history or just their overall immune status. If they are frail or sickly, they can develop pneumonia 

more readily than young, healthy, well-nourished people,” Dr. Meyer says. 

Symptoms, which include cough, fever, shaking chills and shortness of breath, can range from 

mild to severe. It is very important for adults over 65 or those with other chronic disease to get 

the pneumococcal pneumonia vaccine. Additional suggested ways to prevent this respiratory 

condition include washing hands frequently and getting the flu shot.   

 

The 2019 Coronavirus (COVID-19) pandemic due to the novel SARS Coronavirus (SARS-CoV-

2) has resulted in a sudden, large and prolonged increase in hospitalizations of patients fulfilling 

the criteria for community-acquired pneumonia (CAP).  CAP is a significant cause of morbidity 

and in-hospital mortality for patients older than 65 years of age [25, 26].  According to the 

American Lung Association, the best initial antibiotic choice is thought to be 

a macrolide. Macrolides provide the best coverage for the most likely organisms in CAP. Macrolides have 

effective coverage for gram-positive, Legionella, and Mycoplasma organisms.  Notwithstanding the 

foregoing, antibiotics will not treat a viral based pneumonia, and antivirals are indicated under those 

conditions. 

 

V I .  C O V I D - 1 9  
 

The illnesses listed above have been known for decades if not centuries.  While COVID-19 is new, 

coronaviruses from which it is derived have been around at minimum for decades.  This particular 

disease is classified as a new form of acute respiratory disease syndrome.  The source of the disease 

belongs to a large family of viruses called coronaviruses. This type of virus infects humans and 

animals, but this new strain has not been seen in humans before 2019. The virus seems to have 

https://www.unitypoint.org/article.aspx?id=cd526f2e-26d4-4b6c-845a-c215a9ce8aee
https://www.unitypoint.org/livewell/article.aspx?id=a8e6202d-b2ea-4593-9c66-8a410927beb1
https://www.unitypoint.org/livewell/article.aspx?id=9749acfd-b01c-47b8-b54c-72088f2d767f&Fighting+the+Flu+Begins+with+You
https://www.lung.org/lung-health-diseases/lung-disease-lookup/pneumonia/what-causes-pneumonia
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originated in Wuhan, China. From what we can tell, the virus spread mainly from person-to-person 

between people who are in close contact with one another (within about 6 feet). Like other viruses, 

COVID-19 spreads through droplets released when an infected person coughs, sneezes or talks. 

Healthcare professionals and scientists from around the world have developed vaccines in record 

time to mitigate the disease and relieve the world from the pandemic it is responsible for beginning 

in 2020.  Today treatment options include a variety of vaccines to prevent infection as well as 

certain antivirals which tend to mitigate the effects of the disease. 

 

In March 2020, mesenchymal stem cells (MSC) were being utilized in the treatment of COVID-

19.  One study is a “case report of a critically ill COVID-19 patient on a ventilator who had 

progressed despite intensive therapy, with markers showing evidence of liver injury. This patient 

was treated with allogeneic human umbilical cord MSC (hUCMSC) using three intravenous 

infusions of 5 × 107 hUCMSC, three days apart. Within four days of her second cell infusion, the 

patient was off the ventilator and able to walk. All measured parameters, including circulating T 

cell counts, returned towards normal levels, lymphocytes previously being low presumably due to 

sequestration within the inflamed lungs and tissues. No obvious side effects were observed [27].” 

 

“The second study [28] was a pilot clinical trial to assess 

whether MSC transplantation could improve the 

outcome of 7 enrolled patients with clinical COVID-19 

pneumonia, with one critically severe, four severe, and 

2 non-severe. Before transplantation, all had high fever, 

shortness of breath, and low oxygen saturation. 

Treatment was a single intravenous dose of clinical 

grade MSCs, 1 × 106 cells per kilogram of weight. Detailed follow-up over 14 days post-

transplantation showed no adverse effects, and within 2 days, all patients had significantly 

improved pulmonary function, including the one severe COVID-19 pneumonia case who was well 

enough for discharge by day 10. “ 
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