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Drug abuse case study - Heroin lung

M.C. was hospitalized for because of breathing difficulties. At admission into hospital he said that 2 hours following his last dose of heroin he usually gets these breathing difficulties and he asked for help from his general practitioner who recommended that he should be hospitalized. M.C. did not vomit and did not have diarrhea. He was hospitalized after further 2 hours, (i.e. 4 hours following the last heroin dose). 

Personal history:

M.C. is a 42 years old man dependent on heroin. Originally he had used heroin intravenously. Because of  fear of AIDS he changed over to the intranasal method, i.e by snuffing. At various times he had experimented with other kinds of psychotropic agents: alcohol, cannabis, various  medicaments (benzodiazepines, cocaine, amphetamine) but he always returned to heroin. He refused treatment by psycho-analysis or psychotherapy as he believes these are "fundamentally wrong". He barely copes with his occupation in information science. He is still living with his parents.

Examination:

Polypnoea, cyanosis, bilateral miosis. Body temperature 36.6 centigrades. Crepitations over both lung bases have been found on auscultation. The heart appeared to be without any pathological findings. The skin is lightly cyanotic, dry, with usual appearance without signs of dehydration. 

Laboratory examination: 

pO2 = 8.6 kPa (65 mm Hg),  pCO2 = 4 kPa (30 mm Hg).

======================================================

Question No l:

To which opiate type for -receptors do you classify heroin?

a. among agonists of morphine type

b. among antagonists

c. among dualists (partial agonists)

Answer No 1

a. correct

b. incorrect. Heroin is an morphine agonist primary on u-receptors. Because of higher solubility in fats, it easily  penetrates into CNS. Its effect is therefoe more intensive.

c. incorrect.

====================================================

Question No  2:

Is heroin misuse common?

a. no
b. yes

Answer No 2
a. incorrect

b. correct. There are many persons dependent on heroin and the number increases rapidly even though it is a very expensive habit. The dependent person can consume 0.25 g daily (so that the addict can spend 500 pounds per week on the drugs market in England).

========================================================

Question No 3:

By which methods do dependent persons use heroin?

a. i.v.

b. s.c.

c. by inhalation or intranasally

d. orally 

Answer No 3
a. correct. This method is the most frequent.

b. correct. Heroin is also used by means of this method, but less frequently.

c. correct. When heroin is applied by inhalation or by intranasal snuffing.

d. this application is possible too.

=======================================================

Question No 4:

Which type of drug dependence appears after repeated heroin administration?

a. psychic dependence

b. somatic (physical) dependence

Answer No 4
a. incorrect

b. correct. In such case the drug dependence is of the somatic (physical) type with a danger of the abstinence syndrome when repeated doses have been omitted.

===========================================

Question No 5:

Is it necessary to take tolerance into account in this type of addiction?

a. yes

b. no. Such drug dependence is not accompanied by tolerance.

Answer No 5
a. correct. It is necessary to increase the doses continuously to achieve the same psychotropical effects.

b. incorrect

==============================================

Question No 6:

Which conclusions would you expect from the blood gases examination? It is

a. hypercapnia, hypoxia

b. hypocapnia, hypoxia

c. hypercapnia, hyperoxia

d. hypocapnia, hyperoxia

Answer No 6
a. correct.

Usual values in a healthy man are within the range for pO2 = 9.4-13.3 kPa and for pCO2 = 4.5 - 6.l kPa

b. incorrect

c. incorrect

d. incorrect

================================================

Question  No 7:

Does the observed body temperature and its changes provide supportive evidence for a heroin effect?

a. no,  the body temperature measuring does not have any specific significance.

b. yes, change of  body temperature can have differentially-diagnostic significance.

Answer No 7
a. incorrect

b. correct. As far as the affected person had been in cold environment before his admission to the hospital, his body tempeature could be reduced (hypothermia). It is the characteristic effect of these opiates.

======================================================

Question No 8:

Does examination of the pupil size (miosis-mydriasis) have significance?

a. yes, it has

b. no, it does not

Answer No 8
a. correct. Miosis ("pin point pupil") is typical for morphine and its agonists although its  absence should not be overestimated. The  pupil can be affected by mydriatics or by morphine antagonists. It is also necessary to remember that hypoxia (following opioid respiratory depression) can change miosis into mydriasis.

b. incorrect

====================================================

Question No 9:

We have a patient in whom the following symptoms have been found:  polypnea with cyanosis, bilateral miosis, hypoxia with  hypercapnia and on auscultation crepitations over both lung bases. Which diagnosis would you think about?

a. acute heroin intoxication

b. abstinence syndrome

c. lung edema - "heroin lung"

Answer No 9
a. you may be right. Further examination is necessary.

b. probably not. Clinical signs do not give strong evidence for this possibility. Furthermore the interval of 4 hours from the last heroin dose is rather short for abstinence syndrome induction.

b. you may be right. Further examination is necessary as well.

================================================

Further examination and treatment were then carried out. Lung X-ray examination: Lung oedema of non-cardiogenic origin (caused by opiates). Naloxone was administered to the patient but it has no effect on his breathing difficulties.

=====================================

Question No 10:

Naloxone is:

a. morphine agonist

b. partial morphine agonist

c. morphine antagonist

Answer No 10
a. incorrect

b. incorrect

c. correct. It is the antagonist on mu, kappa and delta - receptors.

=================================================

Question No 11:

Does the absence of any naloxone effect on respiration difficulties connected with heroin administration have significance for differentiation of lung edema caused by opiates from acute intoxication?

a. it has not

b. it has

Answer No 11
a. incorrect. Naloxone has a significance for differentiation of the lung edema caused by opiates from the  acute intoxication. As an antagonist for -receptors, especially in the respirator center of the medulla oblongata it prevents the acute inhibition of the centre  caused by opiates. For this effect 0.4 - 0.8 mg i.m. is sufficient; the effect appears after 2-3 mins. It does not affect the respiration dysfunction as that had been caused by the lung oedema.

b. correct.

==================================================

Question No 12:

Is it important  to differentiate the lung edema caused by opiates from acute intoxication?

a. it is important from the point of view of diagnosis - therapy is the same

b. it is important both  for the differential diagnosis and for the proper choice of timely treatment

Answer No 12
a. incorrect

b. correct. In the case of acute intoxication it is necessary to use specific antagonists (see answer No 9c and 10a). For managing lung edema after opiates it is necessary to administer oxygen by  inhalation.

================================================

Question No 13:

Do acute intoxications and noncardiogenic lung edema appear frequently as causes of sudden death of the dependent persons?

a. the acute intoxication is frequent, the lung edema is rare

b. the lung edema is frequent, acute intoxication is a less frequent complication

c. both complications are frequent

Answer No 13
a. incorrect

b. incorrect

c. correct. The acute intoxication has the first position, the lung oedema the second position with regard to acute risks of death in the persons dependent on opiates. This order is valid even for opiates used for valid (i.e non-abuse) pharmacotherapeutical indications.

==========================================

Question No 14:

Could the naloxone administration in higher dose induce the abstinence syndrome in our patient?

a. it could not

b. Naloxone could induce the abstinence syndrome.

Answer No 14
a. incorrect

b. correct - it is a competitive antagonist

================================================

The patient's treatment is now proceeding: The patient is given oxygen (6 l/min.) by inhalation. After 5 hours the breathing difficulties decreased, the cyanosis decreased and monitored values of the blood gases slowly returned to the normal values. Changes of lung X-ray examination lasted longer than 24 hours.

Conclusion:

The lung edema of noncardiogenic origin is the second most frequent reason for sudden death  after opiates. Osler described it first case more than 100 years ago after the injection of morphine. The following question should be considered: is the lund oedema induced by hypersensitivity or by the product impurity or by lung embolism?

It is necessary to differentiate this syndrome from the acute intoxication caused by opiates and from other complications after the opiates (especially from septic embolism and from clinical signs of streptococal infections).

Basic differences in the measured functions as a guide for the differential diagnosis are the following:

Evaluated function, effect
Lung edema        
Acute intoxication

Character of breathing     
Polypnea           
Bradypnea

Naloxone effect on dyspnea
None
prevention of respiratory center inhibiton

Inhalation administration of O2
Substantial        
negligible
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