The following information is provided to offer a viable and verifiable
explanation for the high instances of hospital readmissions relative to
community acquired pneumonia (CAP).
The links between e-cigarettes and CAP are explained in the document affixed
to this article.
https://www.sciencenews.org/article/e-cigarettes-proving-be-danger-teens
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They’ve appeared on television and in magazines — Katy Perry, Johnny Depp and other celebrities
vaping electronic cigarettes. The high-tech gadgets, marketed as a healthier alternative to traditional
cigarettes, seem to be available everywhere, from Internet suppliers and specialty vaping shops to 24-hour
convenience marts.
E-cigarettes have become the fashionable new electronic toy. With vape flavorings like bubble gum, Dr
Pepper and cotton candy, teens have been taking the bait. In 2014, e-cigarettes surpassed cigarettes as the
most commonly used tobacco product by middle school and high school students, according to an annual
U.S. survey.
Teens’ fascination with this nicotine-dispensing smoking alternative worries physicians and toxicologists.
Data from a growing number of studies indicate that electronic cigarettes are far from harmless. They also
pose their own addiction risk.
Chemicals in e-cigarettes can damage lung tissue and reduce the lungs’ ability to keep germs and other
harmful substances from entering the body, studies have found (SN: 12/27/14, p. 20). The flavored e-cig
liquids can do their own damage. And the lungs — not to mention the young brain.
“What I can say definitively is that nicotine is harmful to the developing teenage brain,” says Mitch
Zeller, director of the Center for Tobacco Products at the U.S. Food and Drug Administration in Silver
Spring, Md. “No teenager, no young person, should be using any tobacco or nicotine-containing
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products.” E-cigarettes, he says, are among the products that should be kept firmly out of the hands — and
mouths — of adolescents.

Soaring popularity
In the last year, e-cigarette use by U.S. teenagers tripled — from 4.5 to 13.4 percent among high school
students and from 1.1 to 3.9 percent among middle schoolers, according to data from the annual National
Youth Tobacco Surveys (sponsored by the FDA and the Centers for Disease Control and Prevention).
Other surveys, some national, some state-level, offer even more troubling figures.

In 2014, e-cigarettes became the most commonly used tobacco product among teens. The devices surpassed
cigarettes, which have been on the decline, according to a national survey by the CDC and FDA.
2011–2014 NYTS

A 2014 survey of U.S. teens, for example, found that almost 9 percent of eighth-graders had vaped in the
30 days before they were questioned. Among 10th-graders, 16.2 percent had vaped in the previous 30
days versus 7.2 percent who had smoked. Teens don’t see e-cigs as dangerous, suggest the data from a
University of Michigan study, released last December. Only 14.2 percent of 12th-graders surveyed
viewed vaping as harmful.
In some parts of the country, e-cigarette use by young people is especially high. In Hawaii, 29 percent of
more than 1,900 ninth- and 10th-grade students in five schools had at some time used ecigarettes, according to a survey published in Pediatrics in January.
And teen vaping is hardly restricted to Americans. A new survey of nearly 2,700 German seventh-graders
finds that almost 5 percent have vaped. A May report in the Journal of Adolescent Health describes a near
tripling in vaping among teens in New Zealand between 2012 and 2014. By 2014, one in five 14- to 15year-olds there had given it a try. Reported use by high school teens in Poland is even higher: 23.5
percent.
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Such trends, Zeller says, “should raise alarm bells for parents and educators.”

Smokeless nicotine
Unlike true cigarettes, electronic cigarettes don’t burn tobacco. They don’t burn anything. Instead, the
battery-operated devices turn a flavored liquid into a vapor. Users inhale, or vape, the mist. The liquid
usually contains nicotine, a natural stimulant in tobacco that is highly addictive. Also in the liquid are
solvents, flavorings and who knows what else.
E-cigarettes first appeared in the U.S. market in 2007, designed to help tobacco addicts wean themselves
from smoking. Recent research, however, indicates that vaping does not boost quit rates (SN Online:
3/24/14).
Irina Petrache of the Indiana University School of Medicine in Indianapolis studies the impact of nicotine
in e-cigs. She and her colleagues recently exposed lung tissue in the lab to nicotine alone, to cigarette
smoke or to e-cigarette vapors. Compared with tissues treated with a nicotine-free soluble extract, all
three types of exposures caused lung cells to become more permeable. The cells were no longer an
effective barrier to outside substances. The Center – Applying our epigenetic modeling tools relative to
cellular level activities in the lungs as a result of using e-cigarettes produced the results outlined in the
document affixed to this article.
In follow-up tests, the researchers exposed lab animals to nicotine and e-cig liquids. These exposures
caused increased oxidative stress and resulted in a buildup of inflammatory cells in the lungs of the mice.
“We were surprised at how quickly we saw this inflammation,” she says. In fact, the affected lung surface
cells “became activated” by the exposures, Petrache explains, “which means they became an active
participant in the inflammation.”
Her team’s findings show that nicotine alone — independent of anything else in cigarette smoke or e-cig
vapors — can harm lung tissue. While neither nicotine nor the vapors were quite as potent as the cigarette
smoke, all three were triggers. “It took a somewhat larger amount of e-cigarette vapor or nicotine to cause
the damage,” she explains. Her group reported its findingsonline May 15 in the American Journal of
Physiology — Lung Cellular and Molecular Physiology.
In an “unexpected and disturbing” result, Petrache’s team found that even an e-cigarette liquid with no
nicotine can disrupt the barrier function of lung cells. Her group suspects this problem may have to do
with soluble components, such as nicotine or the compound acrolein, in the flavored liquids that are
inhaled through e-cigarettes. Despite a public perception to the contrary, vaping “does not seem to be
harmless,” Petrache concludes.
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Irfan Rahman of the University of Rochester Medical Center in New York has a good idea of what was
behind the inflammation witnessed by the Indiana team: free radicals spawned as the flavored e-cigarette
liquids vaporized. Indeed, he was surprised to learn how potent a source of free radicals e-cigarettes can
be. Free radicals, with one unpaired electron, can damage cells and derail the immune system (SN:
4/18/15, p. 9).

2014 was a banner year
for e-cigarettes:

2.4 million
U.S. students reported using e-cigarettes

466
Brands of e-cigarettes for sale

10
States with no laws restricting minors from buying e-cigarettes

3,783
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Calls to poison control involving exposures to e-cig devices and nicotine
liquids (up from 271 in 2011)

Sources, from top: 2011–2014 NYTS; Shu-hong zhu et al/Tobacco Control 2014; CDC; Am. Assoc. Poison Control
Ctrs

Rahman, a biochemist, and his team drew the vapors from e-cigarettes into sophisticated test equipment
that his lab uses to measure free radicals. Some vaped puffs created from flavored e-liquids — with or
without nicotine — produced high concentrations of free radicals. In fact, the nicotine-free vape liquid
produced a substantially higher concentration of free radicals, Rahman’s team reported in February
in PLOS ONE.
In other experiments, Rahman’s team quantified the free radicals from vaping and smoking. Puffs from
both contained free radicals aplenty; the quantity in each vaped puff exceeded those in a puff of cigarette
smoke.
To further explore e-cigarette use, Rahman and students from his lab began frequenting vape shops and
talking to the teens and young adults who had come to buy supplies. The vapers bragged about being able
to use e-cigarettes indoors where smoking was banned, that e-cigs could cost far less than cigarettes and
that their colors, potency and flavors could be personalized to deliver a truly “individual” experience.
Some vapers described how they customize the vaping experience by eliminating the cartridge of e-liquid,
also known as “e-juice,” and using an eye dropper to drip a flavored solution directly onto the ecigarette’s heating element. Then they breathe in the vapors that rise off the coils. This technique, called
“dripping,” delivers a more potent hit of nicotine, users told Rahman. It also allows them to switch
between flavors more easily — an advantage at parties and in groups where people share an e-cigarette.
Rahman and colleagues investigated how dripping might affect the vapor profile. They found that it upped
production of free radicals dramatically.
Many teens and young adults told Rahman and colleagues that their throats became dry and scratchy with
vaping. Some said that vaping made them cough or choke and that their mouths bled. Rahman says he
decided, “We’ve got to start looking into these things and see what’s going on.”
So his team exposed human lung cells and mice to e-cigarette vapors. The vapors triggered intense
inflammation in both. Preliminary data from Rahman’s team indicate that vaping can cause DNA damage
in test tube–grown cells. More worrisome: In one of his team’s lung cancer cell lines, e-cigarette vapors
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triggered precancerous cells to act more like malignant cells. “They go from bad to worse,” Rahman says.
Surprisingly, he says, cigarette smoke did not show this effect.
Studies by his group and others, Rahman says, suggest that vaping is not safer than smoking: “It’s equally
bad.”

Weakened defenses
Last year in San Diego at a meeting of the American Thoracic Society, Laura Crotty Alexander reported
that vaping can make it harder for the body to kill germs (SN: 6/28/14, p. 9). Crotty Alexander, a
pulmonologist, works at the Veterans Affairs San Diego Healthcare System.
In the lab, she exposed Staphylococcus aureus bacteria to e-cigarette vapors, hoping to create conditions
that would somewhat mimic what the germs might encounter in the lungs of an e-cig user. The bacteria
exposed to high levels of nicotine covered themselves with a thicker biofilm coating than normal, which
bolstered their protection.
Crotty Alexander then allowed mice to breathe in air containing these vaping-exposed bacteria. By the
next day, the mice had three times as many bacteria in their lungs as did mice exposed to normal Staph
bacteria. Fighting off the germs exposed to e-cigarette vapors proved hard for the mice.
Inflamed lungs with an impaired barrier might help explain why more germs made it into the mice’s
lungs. Thomas Sussan of the Johns Hopkins University Bloomberg School of Public Health and
colleagues found similar connections between vaping and immune dysfunction.
Sussan’s team tallied the free radicals from vaping, measuring 700 billion or so free radicals per puff (SN
Online: 2/4/15). Then, as Rahman’s group had done, Sussan and collaborators pumped e-cig vapors into a
shoebox-sized chamber. They placed mice in the box for 90 minutes, twice daily, over a two-week period
to inhale those vapors.

Oxidative stress
Tobacco-flavored e-cig vapor (10-minute exposure) contained more free radicals than smoke from conventional
cigarettes (five-minute exposure) or air.
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Source: Chad Lerner et al/ Env. Poll. 2015

Afterward, the animals’ lungs showed substantial signs of oxidative stress and inflammation. Compared
with unexposed mice, the vaping mice had “a nearly 60 percent increase in inflammatory cells,” Sussan
says. The influx of immune system macrophages in the airways was similar to what his group had seen in
mice exposed to cigarette smoke.
To test whether this lung damage affected immunity, Sussan’s team exposed some of the “vaped” animals
to either flu virus or Streptococcus pneumonia bacteria. Normally, macrophages would gobble up and kill
the pathogens. The vaped animals produced plenty of macrophages, but the scavenger cells didn’t do their
job. The result: “defective bacterial clearance,” the researchers reported in February in PLOS ONE.
Similarly, mice that had breathed in e-cig vapors proved less able than nonvaping mice to fight off the flu
virus. Some of the mice exposed to the e-cigarette vapors died. All nonvaping mice survived.
The emerging animal data show that “clearly, these e-cigarettes aren’t safe,” concludes Sussan, a
toxicologist. In fact, he says, any vapers “who think they are not doing any harm are fooling themselves.”
The Wild West
A challenge to probing any risks associated with e-cigs is the lightning pace with which the vaping
environment has been evolving. In January 2014, at least 466 brands of e-cigarettes were for sale,
according to a recent Internet survey by researchers at the University of California, San Diego. Each
brand had its own website. That same survey turned up 7,764 uniquely named flavored e-liquids, with
hundreds of new flavors appearing each month.
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Sussan calls the e-cig market “the Wild West.” Tests on one device or flavored liquid may not extrapolate
to others being sold. Makers of e-liquids don’t have to list their ingredients and nicotine amounts. And
when listed, they aren’t reliable, several studies have found. Few flavorings in the e-juices have been
evaluated for risks to the lungs.
A few research teams are trying to get a handle on what’s out there. Researchers at Portland State
University in Oregon recently purchased and analyzed 30 e-juices. “The levels of flavorings that we found
in some of the fluids were high — sometimes as much as 4 percent of the material,” says chemist James
Pankow. That was unexpected, he says. His team published its findings online April 15 in Tobacco
Control.
Industrial safety guidelines recommend workplace inhalation limits for some of the chemicals his team
found in vaping liquids. Examples include the aldehydes vanillin and benzaldehyde. Based on the
quantities of some of these chemicals found in the e-juices, people who chronically vape could inhale
amounts greater than those recommended for employees, Pankow notes.
In addition, he says, breathing something is very different from eating it. The gastrointestinal tract is
better able than the lungs to tolerate incoming materials. Even the Flavor Extracts Manufacturers
Association, he says, argues that it would be “false and misleading” to claim that food-grade flavorings
are inherently safe to vape.
Certain other chemicals added to cigarettes to make them easier to smoke are found in e-cigs as well, a
team at the Harvard School of Public Health reports. The researchers sifted through a mountain of tobacco
company documents released to the public in the 1990s as part of a legal settlement.
“What we found,” says Hillel Alpert, “is that they added ingredients — particularly pyrazines — that
appear to have contributed to the ‘smooth’ flavor, reducing the harshness of certain cigarettes.” Pyrazines
are also being added to e-cigarette fluids, his team wrote online June 10 in Tobacco Control. Such
chemicals may mask the body’s natural aversion to irritating aspects of vapors, making them easier to
inhale. This might indirectly foster addiction, Alpert says. Simply put: Pyrazines can make it easier for
teens to comfortably take in nicotine.

Arguing for regulations
Vaping products remain largely unregulated in the United States and elsewhere. The FDA announced in
April 2014 that it plans to extend its regulation of tobacco products to include e-cigarettes. The agency
has not yet acted on that proposal.
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As of December 2014, in 10 states and the District of Columbia, children can legally buy e-cigs. And to
buy them on the Internet, minors just have to claim they are adults.
On April 28, a broad consortium of 31 organizations — from the American Lung Association and
American Academy of Pediatrics to the United Methodist Church — sent an open letter to President
Obama asking him to light a fire under the FDA about regulation of e-cigarettes and other unregulated
tobacco products. Without action, the groups charged, “there are no restrictions in place to protect public
health against the risks these products pose, particularly to the health of our children.”
Editor's note: This article appears in the July 11, 2015, Science News with the headline, "The Dangers of
Vaping."
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Community Acquired Pneumonia (CAP)
When it was formed in 2003, objective of The Center for Modeling Optimal Outcomes was to identify
ways to dramatically reduce healthcare expenditures. Inadvertently, in 2005, findings relative to decision
making impacted by brain chemistry led to the identification of the fact that interactions between
epigenetic signaling activities at the cellular level and imbalances that can occur are the cause of most, if
not all, chronic diseases.1
As part of its investigative process to identify scientifically verifiable causes of higher instances of
hospital readmissions, several of the ones penalized by the Centers for Medicare and Medicaid Services
(CMS) were subjected to The Center’s epigenetic modeling process.
The following summarizes the results of the findings relative to community acquired pneumonia (CAP).
It should be noted that the results of the application of the process to COPD and cardiac-related
readmissions are also available for discussion.
++++++++++++++++++++++++++++++++++++++++++++
To understand how certain instances of pneumonia can reoccur, it is important to realize that the lungs
have a barrier for defensive purposes; similar to the blood brain barrier (BBB). The lung and BBB barriers
are made from endothelial cells.
The following articles establish the fact that the use of solutions that are hyperosmotic will open the
endothelial cell based blood brain barrier (BBB) for a period of time to allow transport of medications,
etc. One of these substances is mannitol.
http://bme.columbia.edu/files/seasdepts/biomedical-engineering/pdf-files/scientificamerican0613-52.pdf
http://www.nature.com/jcbfm/journal/v16/n2/full/9590040a.html
Understanding hyperosmotic: http://www.ncbi.nlm.nih.gov/pubmed/3819772
With minimal effort, basic bioinformatic research will identify the following facts:
• Additional hyperosmotic substances are sorbitol and polyethylene glycol; a.k.a. Polysorbate
80 and Tween 80®.
• Mannitol and sorbitol are used as a sugar substitute in candy and many “sugar free” foods
• Polyethylene glycol is added to most ice cream, sherbets and frozen custard as an emulsifier
• Chewing gum typically contains mannitol or sorbitol as well as polyethylene glycol
• E-cigarettes are made using polyethylene glycol
In addition to the introductory article from Science News, numerous additional studies have linked ecigarettes to lung inflammation:
https://www.sciencenews.org/article/e-cigarettes-may-inflame-lungs-much-cigarettes-do
http://www.medicalnewstoday.com/articles/249784.php
1

Following ten years of efforts, the input of several dozen advisors and the private funding of William McFaul
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http://www.sciencedaily.com/releases/2012/09/120902113550.htm
Obviously, in a dose dependent manner, compromised lung barriers can be caused by hyperosmotic
substances in candy, dietetic “sugar free” foods, ice cream as well as e-cigarettes.
Currently, the issue of recurring pneumonia is one of grave concern to the following industry
stakeholders:
• Hospitals being impacted by CMS penalties
• Self-insured employers due to out-of-pocket costs for care; including hospitals and health systems
• Commercial insurers due to fiscal losses
• Providers of healthcare services reimbursed through bundled payments
In keeping with its mission to identify opportunities to dramatically reduce healthcare expenditures, The
Center focused on the identification of likely causes of chronic diseases as part of its efforts to hasten the
evolution of precision (personalized) medicine. With that being said, the results of its modeling for lung
related diseases attributable to hyperosmotic substances are quite compelling and must be subjected to
verification and scientific validation studies.
As mentioned previously, the blood brain and lung barriers are formed from endothelial cells. However,
the lymphatic barrier is also formed from this type of cell. In our opinion, research must address the
possibility that instances of leukemias (e.g. children’s acute lymphoblastic leukemia – ALL) could be the
result of permeation of the lymphatic barrier due to hyperosmotic substances. Furthermore, since some
studies identify hyperosmotic substances as having a similar impact on epithelial cells, the possibility
exists that permeation of the epithelial cell based gastrointestinal barrier may be responsible for the rapid
escalation in the rate of sepsis.
http://www.fasebj.org/cgi/content/meeting_abstract/22/1_MeetingAbstracts/1120.16
The Center’s role is that of identifying interactions and imbalances that can occur at the cellular level. We
are not a member of the scientific community. Instead, our efforts and findings are intended to provide a
scientifically verifiable foundation from which the biomedical research community can enhance existing
efforts to identify and validate the causes of chronic diseases and hasten the evolution of precision
(personalized) medicine.
This document has been prepared to highlight the capabilities of The Center to identify likely causes of
chronic diseases as part of its mission to enable precision (personalized) to become a reality; the optimal
solution to enable dramatic reduction in healthcare costs.
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