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Abstract 

Drug use had a variable evolution over time depending on the acceptance or rejection by the society but their negative effects on consumer health and social acceptance became undeniable. The respiratory system is exposed to these substances and it is invariably affected by them directly or indirectly, damage can be temporarily or permanently. In Romania, with increasing number of consumers we are facing and we will face various pulmonary consequences; they should be reconsidered, because patients often indicate that they have abused drugs.
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A new respiratory pathology outburst in Romania due to the increasing the number of drug users. Therefore, our article is aimed at defining the most important pulmonary lesions induced by drug abuse. 
Once Romania opened up to the Western world, along with the advantages of this situation, we have been confronted with one of the most serious and alarming issues of the human civilization, drug consumption. It is a fact that drugs have been used for thousands of years before, legally or illegally, during various stages of evolution of the society, however, aside the acceptance or the rejection thereof by the society, the negative effects of drugs on the individual’s condition and on his/her social relations are undisputable. The types of consumption vary from population to population and depend on a series of external factors, such as: cost or availability, group particularities, group pressures, laws in force. (1,2)
The respiratory system is invariably exposed to these substances; it is directly or indirectly affected by them and the lesions could be temporary or permanent. Table 1 shows the main drugs, the modalities of using these drugs and the possible pulmonary injuries (3).
Table 1. Types of drugs and possible pulmonary lesions (3)
	Class of substances 
	Representatives  
	Possible pulmonary lesions

	Sedatives/tranquilizers  
	Diazepam

Phenobarbital
	Respiratory distress 

	Stimulants  
	Cocaine
Amphetamine
	Depending on the modality of consumption 

	Narcotics 
	Heroine
Codeine
	Infections with opportunistic germs 
Respiratory distress

Aspiration pneumonia 

	Cannabinoids 
	Marihuana
Hashish 
	Bronchodilatation (acute)
Bronchostenosis (chronic)

Pharyngitis , rhinitis 
Pneumomediastinum  

Fungal infections 

	Volatile hydrocarbons 
	Glues 
Thinning agents 
Butane 
	Pulmonary fibrosis  
Nasal rush 
Laryngospasm 

Pulmonary edema  


Cocaine is the most frequent drug used by patients coming to the ER and, at the same time, the most frequent cause of death reported by the examining doctors. It is a local anesthetic, with sympathomimetic properties and stimulating effects at central nervous system level. In the meantime, tachyphylaxis is developed and larger doses are required for the same euphoric effects (4). Several forms are known among consumers:     
· Basuca [bazooka] – cocaine paste (base), 35% pure, spread in South America, which can be smoked as such or mixed with tobacco or marijuana.  
· Hydrochloric cocaine – street cocaine, with a concentration of approximately 25-35%, it is mixed with adulterants and diluents, and sometimes it can be 100% pure. This substance can be injected or sniffed and it water soluble. 
· Freebase cocaine (Crack) – is obtained by extraction with solvents and is 100% pure. It is water-soluble and therefore it needs to be smoked. 

· Coca leaves can be mixed or made into tea (5).  
The rapidity of experiencing the euphoric effect induced by cocaine depends on the modality of use. Following the inhaling, cocaine reaches the cerebral circulation in 6-8 seconds; in case of intravenous injection it takes 16-20 seconds and when sniffled, 3-5 minutes. So, the effect is almost instantaneous (5).
Crack cocaine is the most frequent cause of pulmonary lesions. The type of complication is influenced by the method of administration, dose and the combination with other substances (for example, Heroin) (table 2) (6).
Table 2. Pulmonary complications of crack cocaine (6)
	1. Acute respiratory symptoms (caught with expectorations, thoracic pains, dyspnea, hemoptysis) 
2. Asthma exacerbation 
3. Burn to superior airways  

4. Pulmonary functional impairment  

5. Pneumothorax and pneumomediastinum   
6. BOOP

7. Pulmonary hemorrhage  
8. Noncardiogenic pulmonary edema 
9. Eosinophilia pulmonary infiltrates or interstitial pneumonia 
10. TEP or pulmonary failures 



Smoking crack cocaine (that vaporizes at 187°C) can cause serious burns of the pharynx and of the superior airways. These burns manifest by violent caught and dark colored expectoration or hemoptysis. Besides the direction action, through the Valsalva maneuver performed by the consumer to increase the action, the absorption and consequently the effects of the drug, the intraalveolar pressure increases, the alveolar wall is damaged, a sever bullous emphysema is caused with additional consequences as pneumothorax, pneumomediastinum, pneumopericardium, or haemothorax. The respiratory distress syndrome is another consequence of cocaine inhalation (6).
Similar complications, but less frequent, have been noticed with cannabis consumers, who also take deep breaths and hold their apnea to facilitate the absorption of tetrahydrocannabinol or THC.  (7,8).
The main subacute pulmonary complications associated to cocaine include pulmonary edema, interstitial pneumonitis, bronchiolitis obliterans with organizing pneumonia (BOOP). The engaging of cocaine in the etiology of a pulmonary edema can be neglected by clinicians who are mislead by the early age of the patient. (7,8) 
The inhaling of cocaine or heroin by a patient with bronchial asthma can cause a sever asthma seizure. (7,8) The exact mechanism of the functional deterioration of the lung is not fully known. Specialized literature is controversial and is based on a relatively small number of patients. Mainly, the diffusion through the alveolar – capillary membrane decreases and several hypotheses are suggested in this respect:  
1. Direct impact on the alveolar – capillary membrane; 
2. Lesions in the pulmonary vascular bed; 

3. Interstitial impact subordinated to the intravenous injecting (9).

Some quote cases of consumers with alveolar eosinophilia pulmonary infiltrates that occur following each inhaling. They are accompanied by fever, dyspnea, hypoxemia and blood eosinophilia between 13-20%. The bronchial – alveolar washing also shows an increased number of eosinophilia at pulmonary level. They respond well to cortisone. 
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Figure no. 1. Eosinophilic lung of a cocaine consumer 
Anemia associated with alveolar hemorrhage and a low diffusion through the alveolar – capillary membrane can be a consequence of crack cocaine (9,10). 
Interstitial pneumopathy cases are rare and they rapidly evolve into respiratory failure and death. Actually, this is a strong and rapid reaction of the body that tries to eliminate a series of inhaled particles and it does not react to treatment (10).

Table 3. Aspects of bronchial – alveolar washing on crack cocaine users (10)
	1 Eosinophilia
2. Siderophages
3. High content of proteins 
4. Carbonaceous material  




Drug users are exposed to an increased risk of HIV infection and evolution into AIDS, therefore pulmonary infections with opportunist germs are much frequent (11). However, there is a series of other pulmonary infectious complications that depend on the type of drugs people use:   

· Unique or multiple pulmonary abscesses secondary to the aspiration during the prostration period following the inhaling or by septic emboli (cutaneous lesions at the site of injection, especially with staphylococcus aureus, Candida or Gram-negative bacilli).  
· Forms of pulmonary or extra-pulmonary tuberculosis seem to be more frequent with heroine addicts.  

Fungal pneumonitis occur in marijuana consumers, because of the frequent contamination of marijuana with various fungi (aspergilus fumigatus)(11).

Marijuana, cannabis and hashish are, following tobacco, the most popular products in the current society. They contain substances known with pulmonary irritating and carcinogenic effects. The addictive effect is generated by the presence of (9- tetrahydrocannabinol (THC) with irritating effects at pulmonary level. Moreover, the smoke is inhaled in a different way than during the “regular smoking” (12).  
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Figure no. 2. Pulmonary aspergillosis in a marijuana consumer 
The inhaling is 2-3 times deeper and the apnea is 4 times longer. Following the inhalation, a bronchodilatation effect is induced in the airways by a mechanism different from the antimuscarinic mechanism or the β2 receivers activation. Meanwhile, the effect disappears and bronchoconstriction occurs, probably secondary to the irritating effect and tachyphylaxis. When one quits smoking marijuana the ventilation functional trials become regular, 30 days later, which suggest the reversibility of lesions (if the consumption period does not exceed 6-8 weeks). If associated with tobacco consumption, the negative effects of both toxins are increased and this triggers a more serious decline in the pulmonary function and the occurrence of pre-cancerous pulmonary lesions at early ages (13).  
Heroine is one of the most dangerous drugs. Heroine consumption induces the user, beside physical lesions, specific psychical lesions and social inadaptability. Although the urban legend telling us a consumer gets addicted on the first try is just a myth, this actually emphasizes the high degree of dependency induction and the tachyphylaxis rapidity, and an increasing need for a dose, which could lead to death at any time. (14). 
Several forms of utilization are reported among consumers:  
· Oral – the less agreed one due to the slow installation of effects 
· Injection – the most frequent method of use. Heroin is turned into in an injectable solution by dissolution in water or acid (usually lemon juice) 

· Smoking – inhalation of vapors resulted by the heating the powder in various glass recipients or on aluminum foil. 
· Sniffing – a relatively popular method, intranasal inhalation is supposed to be immediately absorbed and effects are rapidly felt (14).

Acute heroin overdose is a daily common experience in the urban and suburban areas in the United States of America and a frequent cause of death that can be prevented. Some people even talk about overdose syndrome (92% sensitivity and 76% specificity) characterized by: alteration of the mental status, extreme bradypnea and miotic eyeballs (7,15).
Acute pulmonary edema can also be caused by an overdose, especially in type iv drug users. This edema manifests similarly to other types of pulmonary edema with: hypoxemia, respiratory and metabolic acidosis, etc. The occurrence with young people, virtually without risk factors, is characteristic. The clinical and radiological recovery is fast and complete during the first days following the diagnosis, but the vital capacity of diffusion through the alveolar – capillary membrane continues to be reduced for several weeks, similarly to other noncardiogenic pulmonary edemas (7,15). 
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Figure no. 3. Acute pulmonary edema in a heroine consumer  
It is accompanied by aspiration pneumonias that occur during the stupor period, immediately following the drug administration. In this case, recovery takes longer. 
The exact occurrence mechanism is not known. Postmortem studies on pulmonary fragments from type iv drug users showed the existence of a neutrophilic alveolitis. 
Chronic addiction to heroin triggers a slight to moderate decrease in the vital capacity and in the diffusion through the alveolar – capillary membrane (7,16). 
Phencyclidine (PCP, "angel dust") is a hallucinogenic drug used for its capacity to rapidly induce euphoria, omnipotence, increase of the communication abilities and potency. Just like ketamine, PCP was previously used as pre-induction anesthetic and tranquilizer on animals (17).
The classic signs of PCF intoxication (over 50% of the adult patients) are: violent behavior, nystagmus, tachycardia, high arterial pressure, anesthesia and analgesia. 
Respiratory depression rarely occurs, which requires intubation, but patients can experience episode of extreme bradypnea, even apnea, alternated with tachypnea. Still, bronchorea associated with caught, dyspnea and superinfection with pneumonias occurs (17). 
Conclusions 
Drug consumption induces a series of infectious and non-infectious processes at airways level, which involves the parenchyma and the pulmonary vascularization, the pleura and the mediastinum. 
As the number of consumers increases, we will deal with various pulmonary consequences thereof, which need to be taken into account as patients do not often tell their doctors they abused drugs. 
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