
Electronic cigarettes, a dangerous substitute

Abstract
La industria de cigarrillos electrónicos (cig-e) ha crecido notablemente durante los últimos años. Este producto ha sido comercializado exitosamente entre la población juvenil. Similarmente, los cig-e se han publicitado como tratamiento para eliminar la adicción a la nicotina. Sin embargo, existen multiples efectos adversos relacionados a los cig-e, similares a los ocasionados por los cigarrillos tradicionales. Por lo tanto, es necesario desarrollar campañas educativas orientadas al segment juvenile de la población para reducir las consecuencias en la salud pública.
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Abstract
The industry of electronic cigarettes (e-cig) has grown too fast during last years. This product has been commercialized successfully between young people. Similarly, e-cig has been advertised like treatment to eliminate nicotine addiction. However, there are many adverse effects related to e-cig, very similar to traditional cigarette. It’s necessary develops educative campaigns for this segment of population to reduce consequences in public health.
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Introduction
Recently different artifacts have appeared like substitutes for conventional cigarettes, due to secondary effects known of this product. E-cig have received a lot of attention, because it is presented like a secure and effective way to reduce and eliminate traditional cigarettes consumption (Restrepo, Méndez, Marroquín, Rodríguez & Leal, 2019). Consequently, tobacco industry has strengthened whit this kind of products. According to World Health Organization (WHO, 2014) in 2014, there were 466 brands of e-cig and the volume of business estimated was 3000 millions of dollars. 

There are two types of electronic cigarettes. One of this are Electronic nicotine delivery systems (ENDS), which are devices that heat a liquid, which contain nicotine (but not tobacco) and other chemicals toxic to people’s health, to create an aerosol that is inhaled by the user. The other one is Electronic non-nicotine delivery systems (ENNDS) and are essentially the same as ENDS but the liquid used generally does not contain nicotine (WHO, 2016). This paper is about ENDS and don’t cover ENNDS.

Discussion
E-cigarettes contains glycerol, propylene glycol, nicotine and works with an airflow sensor or a physical power button, which activates a battery that starts an atomizer generating an aerosol from liquid containing nicotine and flavourings. This aerosol has been called inaccurately vapour because it refers to the gaseous state of a substance, while an aerosol is a suspension of fine particles of liquid, solid or both in a gas. The e-cig aerosol is similar to traditional cigarette smoke. Following a puff the aerosol is delivered into the user's mouth and lungs by inhalation and nicotine present in such vapor enters to the respiratory tract, from where it is absorbed to the bloodstream (Goniewicz, Knysak, Gawron, Kosmider, Sobczak, Kurek, Prokopowicz, Jablonska-Czapla, Rosik-Dulewska, Havel, Jacob & Benowitz, 2014). Finally, the remaining aerosol is exhaled into the environment (Cheng, 2014).

This product has achieved a great reception into young population due to their variety of flavors and promotional marketing, which have positioned it as an alternative of smoking habit without secondary effects that come with traditional cigarette. However, e-cig companies do not provide complete information about the chemicals that may be released or synthesised during the aerosol generation process and their secondary effects (Cheng, 2014).

The National Youth Tobacco Survey of 2016 enable knows the reasons why youth use e-cigarettes. Among those who had ever used, the most commonly selected reasons were: Use by "friend or family member" (39.0%), Availability of "flavors such as mint, candy, fruit, or chocolate" (31.0%), and the belief that "they are less harmful than other forms of tobacco such as cigarettes" (17.1%) (U.S. Food & Drug Administration, 2016). Between 2011 and 2015 their consumption increases in a 900% and in 2014 becomes in the nicotine product with more use in this population (Chadi, Hadland & Harris, 2019). Many studies show that between 1.3 and 14% of consumers haven’t smoke previously, being electronic cigarettes the first contact with addiction (Flouris, Chorti, Poulianiti, Jamurtas, Kostikas, Tzatzarakis, Wallace Hayes, Tsatsakis & Koutedakis, 2019; Nguyen, Li GE, Chen, Cranfield, McGrath & Gorrie, 2018). Furthermore, there are evidence that never-smoker minors who use E-cig at least double their chance of starting to smoke conventional tobacco cigarettes later in life (WHO, 2020).

Similarly, The National Youth Tobacco Survey of 2019 found that over 5 million youth are currently using electronic cigarettes in 2019 in United States and nearly of 1.6 million used the product on 20 or more days per month. On the same way, this survey showed that consume of electronic cigarette has increased dramatically, while conventional cigarette has dropped. For example, in 2019, 27.5% of students of high school consumed e-cigarette, while 5.8% consumed traditionally cigarette (U.S. Food & Drug Administration, 2019).

Acute exposure to inhaled nicotine has consequences as dizziness, nausea, or vomiting. 
Critical cases of nicotine poisoning due to cigarettes are not common as spontaneous vomiting limits the absorption of swallowed tobacco. However, E-cigarettes have increased risk of dermal nicotine toxicity due to the availability of high nicotine concentrations in the cartridges. Additionally, there are reports of suicide and attempted suicide by intravenous injection and oral ingestion of liquid nicotine made for e-cig cartridges (Callahan, 2014). Additionally, the levels of nicotine that electronic cigarettes release are much higher than therapeutic nicotine causing addiction and withdrawal symptoms by interrupting its use. E-cigarettes generate serum levels of cotinine (nicotine metabolite) similar to the smoked cigarette (60.6 +34.3 versus 61.3 + 36.6ng/ml respectively (Flouris et al., 2019). Many studies have revealed that after of consume e-cigarette blood nicotine levelsand increased heart rate were similar to the effects of conventional cigarettes (Vansickel & Eissenberg, 2013). 

Similarly, another concern with e-cig is the consistency between label information and concentrations of nicotine and variability in aerosolisation during product use. In one study, researchers obtained Electronic cigarette liquids in retail stores and via the Internet and measured their levels of nicotine. They found concentrations between 14.8 and 87.2 mg/mL; which differed from the declared concentration by up to 50%. Moreover, Division of Pharmaceutical Analysis (FDA’s) tested three different cartridges with the same label and found nicotine levels varying from 26.8 to 43.2 μg nicotine/100 mL puff.15 (Callahan, 2014).

Furthermore, e-cig usually contains propellants such as propylene glycol and glycerol, which vapour is a lung and upper airway irritant product (García, 2014). Specifically, contact with glycol mist can dry out mucous membranes and eyes. The repeated and long-term inhalation of glycerol vapour associated with e-cig use haven’t sufficient scientifically evidence to determine long-term safety (Callahan, 2014).
	
Likewise, a study on its impact on pulmonary physiology revealed that the effects of short-term are similar to the harmful effects of conventional cigarettes. For example, they are related to bronchial obstruction (Vardavas, Anagnostopoulos, Kougias, Evangelopoulou, Connolly & Behrakis, 2012). Different studies have observed relevant physiologic effects related with use of e-cig or their aerosol as: decrease in fractional exhaled nitric oxide (FeNO), increase in respiratory impedance and respiratory flow resistance similar to traditional cigarette consume (Callahan, 2014).

Similarly, there are evidence about electronic cigarettes may be in the genesis of anxiety, increased substance abuse, some affection and attention disorders (Chadi et al., 2019). Researchers have found that in the progeny of mice exposed to e-cig there is a greater proportion of short-term memory deficit and hyperactivity in adult life. Other studies have shown that the epigenome changes derived from the use of electronic cigarettes are related to an earlier presentation of Alzheimer's disease (Nguyen et al., 2018). Furthermore, it also poses significant risks to pregnant women who use them, as it can damage the growing fetus (WHO, 2020). Furthermore, E-cig have risks to both users and non-users. Nicotine from the aerosol or the liquid can remain on surfaces for months, and may react with ambient nitrous acid leading to inhalation, ingestion, or dermal exposure to TSNAs Carcinogens (Callahand, 2014).

Conclusions
The effectiveness of e-cigarettes as treatment for leave of smoke has not been scientifically demonstrated. There is no consistent scientific evidence to support the therapeutic use of these products (Bam, Bellew, Berezhnova, Jackson-Morris, Jones, Latif, Molinari, Quan, Singh, Wisotz, 2013). Moreover, there are 100 countries that have national/federal laws regulating e-cigarettes related to the sale (minimum age to buy), advertising, promotion, sponsorship, packaging (child safety packaging, health warning labeling and trademark), product regulation (nicotine volume/concentration, safety/hygiene, ingredients/flavors), reporting/notification, taxation, use (vape-free) and classification of e-cigarettes (Institute for Global Tobacco Control, 2020). However, there are high increases in their consumption, overall between young people. If the tendency of e-cigarette consumes continue growing can exist a public health problem. 

According to WHO (2019), governments that have not banned e-cigarettes should consider regulating them as harmful products and implement the regulatory measures for their domestic context. Additionally, governments must develop educative campaigns overall for this segment of population about secondary effects of electronic cigarette.
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