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   Thallium poisoning: one additional and unexpected 
risk of heroin abuse                                    

  To the Editor:  

 Thallium, a naturally occurring trace element widely distributed at 
very low concentrations in the earth’s crust, is considered one of 
the most toxic heavy metals. 1  Occasionally, thallium poisonings 
have been reported as result of suicide attempts, murders, or ac-
cidents. 2  Most exposures occur after ingestion; however, poison-
ings have been reported after inhalation of contaminated dust, 
dermal absorption, and even the snorting of what was thought to 
be cocaine. To our best knowledge, cases due to intravenous self-
injection of illegal drugs contaminated with thallium have rarely 
been reported. 3  Here we describe three cases of thallium toxicity in 
patients admitted to a hospital in Mashhad, Iran, for heroin addic-
tion over a 2-month period. 

 All three patients had a  �    10-year past history of heroin abuse. 
They lived in Mashhad city. Patients #1 and #2 were sister and 
brother, respectively, while no relation could be found with patient 
#3. Thallium intoxication was suspected despite the absence of any 
previously known occupational or environmental exposure. The 
patients presented with the features of acute thallium poisoning 
including generalized weakness, loss of appetite, visual loss, walk-
ing diffi culties, hyperrefl ection, and paresthesia related to the classic 
symptom of painful neuropathy, as well as alopecia (Table 1). One 
patient (#3) had even increased her heroin intake several days 
before hospital admission, in order to decrease her symptoms 
albeit without any benefi t. Diagnosis was based on semiquantitative 
thallium screening in urine, 4  using a cutoff point of 50    μ g/dl, with 

trace (50 – 100    μ g/dl), 1  �  (100 – 200    μ g/dl), 2  �  (200 – 300    μ g/dl), 
3  �  (300 – 400    μ g/dl), and 4  �  ( �    400    μ g/dl). As soon as metha-
done was started as maintenance treatment and heroin defi nitively 
stopped, symptoms progressively improved, paralleling the decrease 
in thallium semiquantifi cation in urine. Three months after heroin 
discontinuation, thallium screening was negative. All patients re-
covered completely, except one (#1), who suffered from persistent 
walking diffi culty and paresthesia. 

 Contamination of heroin with thallium was suspected to be re-
sponsible for these poisonings as heroin use was the only common 
characteristic among the three patients, with poisonings occurring 
in the same area and during the same period of time. Additionally, 
all three patients clinically improved after stopping heroin injec-
tions. Although a common contamination origin was suspected, the 
exact source of the heroin contamination remained unexplained. 
Heroin could have been adulterated with thallium, a common com-
ponent of traditional depilatory powder in Iran, used to increase 
the weight of the material sold on the street. The heroin suppliers 
were probably different for patients #1 and #2 and for patient #3. 
If a supply of heroin had been contaminated, more cases would 
have been expected. However, thallium checking was not routinely 
performed in addicts prior to this study. Moreover, other treating 
physicians may have ignored the precise clinical features of thal-
lium poisoning, which are essential to reach a defi nitive diagnosis, 
in the absence of available toxicological quantitative analysis in 
Iran. 

 Features of thallium poisoning depend on the dose, route of 
administration, individual susceptibility, and onset of treatment. 2  
Due to its long terminal half-life (commonly reported between 
2 and 4   days; however, possibly prolonged up to 10 – 15   days), 
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   Table 1.  Features and outcome of three thallium-poisoned heroin addicts in Mashhad, Iran. ∗   

Demographics Symptoms Physical Examination
Semiquantifi cation of 

Thallium in Urine Outcome

Patient 1 F, 22-year-old Generalized weakness
  Insomnia
  Walking diffi culties
  Vision loss
  Hair loss

Paresthesia of four limbs
  Hyperrefl ection
  Alopecia

200 – 300    μ g/dl Persistent walking diffi culty
  Persistent paresthesia

Patient 2 M, 26-year-old Generalized weakness
  Loss of appetite
  Walking diffi culties
  Vision loss
  Hair loss

Hyperrefl ection
  Alopecia

200 – 300    μ g/dl Complete reversal

Patient 3 F, 32-year-old General weakness
  Diffi culty in walking
  Blurred vision
  Hair loss

Hyperrefl ection
  Alopecia

200 – 300    μ g/dl Complete reversal

     ∗ The suspected origin of thallium intoxication was adulterated heroin.   
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thallium acts as a cumulative poison. 1,2  Its exact mechanism of 
toxicity remains unclear but postulations include ligand formation 
with protein sulfhydryl groups, inhibition of cellular respiration, 
disruption of calcium homeostasis, and interaction with ribofl avin 
and its cofactors. 1,2  Thallium affects multiple organs, including 
cardiac, renal, neurological, and gastrointestinal systems. 2  Due 
to its wide clinical spectrum, suspicion of thallium poisoning 
remains diffi cult at an early stage in the absence of any reliable 
history. Symptoms usually develop within 1 – 2   days after the 
ingestion. The triad of gastroenteritis, polyneuropathy (mainly a 
painful peripheral neuropathy causing impairment of both motor 
and sensory functions in the extremities), and alopecia is regarded 
as the classic toxidrome. 2  Dysesthesia, cranial nerve palsy (pto-
sis, ophthalmoplegia, nasal speech, autonomic dysfunction) and 
extrapyramidal features are highly suggestive. However, diagno-
sis is often delayed until alopecia appears. 2  In our patients, no 
gastrointestinal complaints were recorded; however, it is plausible 
that minor gastrointestinal symptoms might not be noticeable to 
them. Clinical features are essential for a preliminary suspicion, 
but the fi nal establishment of diagnosis depends on toxicologi-
cal analysis. Differential diagnoses include botulism, ciguatera 
poisoning, porphyria, Guillain – Barr é  syndrome, and poisoning 
with other heavy metals such as lead or arsenic. Early aggressive 
management includes supportive care, gastrointestinal decontami-
nation with Prussian blue, and elimination enhancement using 
hemodialysis. 2,5  Neurological damage may persist if treatment is 
delayed until the onset of alopecia. 1,5  Our patients did not receive 
Prussian blue due to its unavailability at that time in Iran. More-
over, assuming that blood thallium concentrations were probably 
low and since thallium is only slightly dialyzable, a decision was 
taken not to dialyze the patients. 

 Because thallium is colorless, tasteless, and odorless, hidden 
contamination of heroin may occur. Physicians should be aware 
of thallium intoxication in heroin abusers complaining of pain-
ful peripheral neuropathy and gastrointestinal symptoms, which 

appear much earlier than alopecia. Prognosis is better with an early 
diagnosis, leading to complete recovery. 

  Reza Afshari   
  Addiction Research Centre, Mashhad University of Medical 

Sciences, Mashhad, Iran  

  Bruno M é garbane  
  Medical and Toxicological Intensive Care Unit, Lariboisi è re 

Hospital, INSERM U705, Paris-Diderot University, Paris, France     

 Abbas Zava r
 Addiction Research Centre, Mashhad University of Medical 

Sciences, Mashhad, Iran, 

 Acknowledgements 

 The authors thank Dr. R. Pourandi and Mrs A. Good for their 
assistance in article editing. 

 Declaration of interest 

 None to be declared.   

 References 

    Galv á n-Arzate   S ,  Santamar í a   A  .  Thallium toxicity .  Toxicol Lett   1998 ; 1. 
 99 : 1 – 13 .  
    Hoffman   RS  .  Thallium toxicity and the role of Prussian blue in therapy . 2. 
 Toxicol Rev   2003 ;  22 : 29 – 40 .  
    Questel   F ,  Dugarin   J ,  Dally   S  .  Thallium-contaminated heroin .  Ann 3. 
Intern Med   1996 ;  124 : 616 .  
    Flanagan   RJ ,  Braithwaite   RA ,  Brown   SS ,  Widdop   B ,  Wolff   FA   4. .   Basic 
Analytical Toxicology .  Geneva: World Health Organization ,  1995 .  
    Malbrain   ML ,  Lambrecht   GL ,  Zandijk   E ,  Demedts   PA ,  Neels   HM , 5. 
 Lambert   W  et   al .  Treatment of severe thallium intoxication .  J Toxicol 
Clin Toxicol   1997 ;  35 : 97 – 100 .    


