
 

Is lung inflammation worse in e-cigarette
users than smokers, as a new study suggests?

March 9 2023, by Aaron Scott and Shaun Thein

  
 

  

Cigarettes were once regarded as an aid to a healthy lifestyle. Credit: Science
Museum, London, CC BY

A small study that compared the lungs of cigarette smokers with e-
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cigarette smokers found that e-cigarette smokers had more lung
inflammation than those who smoked tobacco. The pilot study,
published in the Journal of Nuclear Medicine, is the first to use PET
imaging to compare smokers' lungs with vapers' lungs.

E-cigarettes are now much more than "new smoking cessation tools",
they are big business. The global e-cigarette or "vape" market value has
increased from US$1.7 billion in 2013 (£1.4 billion) to an estimated all-
time high of US$24.6 billion in 2022 (£20.8 billion). This massive
increase in sales reflects an increase in usage beyond the ex-smoker
market. Youth uptake is also at an all-time high. Current figures suggest 
one in ten middle- to high-school students in the US uses an e-cigarette.

Understanding the effects that e-cigarettes have on the lungs is essential
for doctors to prepare for the future. Tobacco cigarettes were originally
regarded as an aid to a healthy lifestyle. This poor understanding
persisted while scientific evidence battled with economic interest from
big tobacco companies, before the actual devastating effects of smoking
were revealed decades too late. This same economic interest persists
today, so it is vital for scientists to examine all the emerging evidence to
ensure history does not repeat itself.

Many of the studies of e-cigarettes have so far looked at the effects of
the vapor on immune cells in vitro (in a dish). These experiments show
that immune cells that are normally involved in inflammation don't
function as they should, which might cause damage to the lungs.

Macrophages, immune cells that are in human lungs and help to digest
bacteria and regulate inflammation, have been shown to cause more 
inflammation when exposed to e-cigarette vapor.

This latest pilot study, from researchers at the University of
Pennsylvania, examined lung inflammation in people who have vaped,
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those who smoked cigarettes, and non-smokers. They used positron
emission tomography (PET) imaging to examine the participants' lungs.
This involves using "tracer molecules", and is usually used in cancer
diagnosis.

In this case, the tracer targeted an enzyme called inducible nitric oxide
synthase, or iNOS. This enzyme is involved in the production of nitric
oxide in the body—a gas that triggers inflammation. People with asthma
and chronic obstructive pulmonary disease (COPD) have high levels of
inflammation and iNOS.

Participants inhale the tracer, which binds to the enzyme. This can then
be detected by the radioactivity receiver. Following this, images can be
compared to determine how much tracer has bound in the lungs of
smokers, vapers and non-smokers.

Significantly higher levels

The researchers found significantly higher levels of iNOS in e-cigarette
smokers compared with both non-smokers and those who smoked
normal cigarettes.

They also looked at blood markers of inflammation but found no
difference between the groups. These results suggest that inflammation
specifically in the lungs is worse in e-cigarette smokers than non-
smokers and even those who smoke regular cigarettes.

But how robust are these findings?

For a start, this was a small study. There were five e-cigarette users, five
cigarette smokers, and five people who had never smoked cigarettes or e-
cigarettes. Larger studies are needed to replicate these findings and
provide more robust statistics.
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Also, e-cigarette use is very different between people. The liquid can be
of different flavors and can contain varying concentrations of the
chemicals used to create the vapor clouds. Different devices heat to
different temperatures. And unlike tobacco cigarettes, scientists don't
have a way to measure how much someone vapes. All this means that the
five e-cigarette users could be extremely heavy users or very light users.

Despite these limitations, the study shows that the effects of e-cigarette
vapor on immune cells does lead to inflammation in the lungs, with even
higher levels of inflammation than for tobacco cigarette smokers. This is
against the current weight of evidence suggesting lower levels of harm in
vaping compared with smoking. More important here is the take-home
message that e-cigarette smoking might harm human lungs in the long
term, based on the short-term danger signals shown in this study.

Doing harm to prevent a greater harm

The usefulness of e-cigarettes is a more complex issue. Some treatments
given to cancer patients cause harm to healthy parts of the body while
helping fight the cancer. It is a cost-benefit analysis to decide if the
benefit is worth the harm associated with use.

E-cigarettes may also cause harm but could still be recommended for the
right people and the right reasons. E-cigarettes are being used to help
people stop tobacco smoking. When we compare the chances of getting
smoking-related diseases like COPD and cancer in people who smoke
tobacco cigarettes compared with e-cigarettes, the rates are lower.

Using e-cigarettes to quit smoking seems like the right first step. Yet, as
we don't know what problems might be caused by using e-cigarettes for
long periods, this should not be the last step on the journey for smokers.
Quitting nicotine altogether should be the end goal to ensure long-term
health.
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This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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