
CASE REPORTS

Cocaine contaminant Levamisole-induced polyangiitis and 
necrosis of the nasal cavity – a Scottish case series*

Abstract 
Background: Common cocaine cutting agent Levamisole is known to cause agranulocytosis. However, a lesser known public 

health issue is levamisole-induced granulomatosis with polyangiitis. This case series explores this link.

Methods and Results: A three case-series report with findings confirmed through clinical history, examination, biopsy and urine 

toxicology screens.

Conclusions: Our case-series highlights a possible link between levamisole and extensive necrosis of the nasal cavity; caused by 

polyangiitis with granuloma formation and secondary vasculitis. A high degree of suspicion is needed if young patients present 

with ANCA positive vasculitis, or in patients with cocaine use, if there is a disproportionate destruction of tissues- particularly the 

lateral wall of the nose. If diagnosed and treated early, this can be lifesaving.
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Introduction
The use of the veterinary anti-helminthic agent Levamisole as a 

cutting agent for cocaine has been well documented (1). There 

have also been links as a causative agent for secondary vasculitic 

lesions mimicking antineutrophil cytoplasm antibodies (ANCA)-

positive vasculitis including polyangiitis with granulomatosis 

(Wegener’s granulomatosis) and agranulocytosis with known 

systemic and localised effects. The commonest effect are cuta-

neous manifestations, with haemorrhagic bullae or necrosis (2-4). 

However, difficulty with detection, due to a short half-life and 

variable concentrations as a cutting agent, has meant a direct 

link between these systemic and localised conditions are poorly 

documented or supported (5).

Our case series of three young patients, will help support 

evidence of the causative link between confirmed levamisole 

and extensive necrosis of the nasal cavity seen in these patients. 

These were confirmed with clinical history, examination, biopsy 

and urine toxicology screens.

Case reports
Case 1 

This 27-year-old lady was referred by her GP due to sinus pain, 

nasal congestion, crusting and intermittent epistaxis. Nasendo-

scopy showed complete destruction predominantly of the mid-

nasal septum, but also extending posteriorly and into the lateral 

walls (Figure 1 and 2). She underwent debridement and biopsy 

of her right and left nasal floor and lateral walls.

Nasal biopsy (Figure 3) demonstrated chronic inflammatory 

changes, with no granulomas. There was evidence of fibrinoid 

necrosis and minimal intimal inflammation in the arteries, seg-

mental fibrinoid necrosis of the vein wall as well as perivascular 

chronic inflammatory cell infiltrate. She admitted to unquantifi-

able, recreational cocaine use. Urine samples tested positive for 

cocaine and Levamisole.

Immunologically, she was persistently strongly ANCA positive; 

MPO titres negative; PR3 positive with variable titres (11.0, 6.2 

IU/mL); RF negative; CRP and ESR were within normal limits and 

her eosinophil count was 0.5.
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Rheumatology diagnosed her as a probable localised granu-

lomatosis with polyangiitis; the diagnostic yield from nasal 

biopsies in GPA is low (6) and her presentation had gone beyond 

granuloma, with evidence of bony erosion on biopsy and na-

sendoscopy. She was asymptomatic of skin, ocular, neurological, 

upper respiratory or GI manifestations for vasculitis. She was 

treated with a two weeks course of Prednisolone and subse-

quently Methotrexate, as well as nasal douching, naseptin and 

bactroban following debridement.

In May 2016, her isolated vasculitic manifestations had impro-

ved dramatically and she had normal mucosa, except the large 

septal perforation. She denied any further cocaine use.

 

Case 2

This 25-year-old gentleman was referred by his GP due to 

burning pain, a blocked sensation, nasal crusting and bleeding 

from the nose; thought initially to be from accidental inhalation 

of chassis acid. On further questioning, he admitted to weekly 

cocaine use. His urine sample tested positive for cocaine, as 

well as levamisole. Nasendoscopy revealed extensive crusting 

and necrosis on the right side of the septum; also involving the 

right lateral wall and the left side of the septum. He underwent 

debridement and biopsy of the affected areas.

Biopsy, shown in Figure 4, revealed reactive changes, including 

fibrotic lamina propria and chronic inflammation. There were 

metaplastic changes in the surface of the epithelium and within 

some acini. There were also almost circumferential fibrin depo-

sits in the walls of the small arteries, which appeared limited to 

the inner layer of the vessel wall, minimal intima inflammation 

and perivascular chronic inflammation, segmental vein fibri-

noid necrosis, patchy thrombosis of capillary vessels but no 

granulomas. This appearance was deemed inconsistent with 

granulomatosis with polyangiitis, and more consistent with vas-

culitis secondary to ongoing inflammation or due to levamisole 

contamination.

Immunologically, his ANCA Titre tested positive (1/40 p-ANCA), 

MPO, PR3, ANA, ESR were negative. His eosinophils were 0.1.

He complained of no systemic symptoms and, following de-

bridement, his symptoms dramatically improved and did not 

receive any further treatment.

 

Case 3

This 21-year-old underwent bilateral anterior ethmoidal artery 

ligation following a traumatic nasal bone fractures. At the time, 

he was noted to have a large septal perforation with exposed 

cartilage. Biopsies (Figure 5) were taken and revealed further 

fibrinoid necrosis and inflammation of the arteries and veins, 

as well as non-specific, ulcerated fragments of cartilage and a 

separate fragment of granulation tissue. Urine tested positive for 

cocaine and levamisole.  

Immunologically, he had a low titre ANA (1/80 homogenous). 

ANCA, ESR were negative and his eosinophils were 0.1. He 

underwent further debridement and septorhinoplasty, but his 

septal perforation was managed conservatively.

Discussion
Levamisole is a veterinary anthelmintic pharmaceutical, pre-

viously used in humans to treat some cancers, and a common 

adulterant of street cocaine. While it is known to cause agra-

nulocytosis (3), a lesser known public health issue is levamisole-

induced granulomatosis with polyangiitis (previously Wegener’s 

granulomatosis)(7).

Levamisole-induced GPA, (Wegener’s), should be considered in 

patients with a history of cocaine abuse who present with:

• Unusual extensive destruction of nasal and sinus bony 

walls with large septal perforation.

• Non-specific symptoms - fever, fatigue, weight loss, night 

sweats.

• Upper respiratory tract signs - sinus pain, oral and nasal 

ulcers, nasal septal perforation.

• Microscopic haematuria, oedema and hypertension (due to 

renal impairment – a very late sign).

Figure 1. FNE showing extensive ulceration and necrosis of later wall, 

floor and septum

Figure 2. FNE showing further ulceration and necrosis.
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Figure 3. MSB stain. X200 magnification. Showing fibrin deposits and 

arterial inflammation.

• Positive c-ANCA.

 

These patients should also be checked for neutropenia and 

levamisole-induced agranulocytosis. Unlike levamisole-induced 

agranulocytosis, levamisole-induced GPA will not improve fol-

lowing cessation of the use of contaminated cocaine. Without 

treatment GPA can progress and, as mentioned, lead to signifi-

cant renal impairment and nasal deformity/destruction (8). It is 

important that primary and secondary care physicians are aware 

of this secondary vasculitis, and early diagnosis and aggressive 

treatment is required.

Our case series highlights a possible link between isolated 

fibrinoid necrosis of the whole nasal cavity, associated with 

possible polyangiitis-like changes, and the common cocaine 

contaminant Levamisole. The presentation, investigation and 

subsequent management of these patients are similar to that 

of any suspected vasculitis. This includes good history taking, 

nasendoscopy, imaging, biopsy and immunological blood sam-

pling. The use of urine toxicology helps to identify the presence 

of levamisole in the body. These patients benefit from surgical 

debridement of the affected areas, with quiescence of their 

ENT manifestations noted on follow-up review. The benefit of 

systemic treatment with agents such as steroid or methotrexate, 

is an area which we would like to investigate further along with 

our rheumatology colleagues. The strongly positive ANCA, along 

with positive PR3 titres validates the use of systemic treatment 

for ANCA associated vasculitis, whereas the variable, weaker and 

less specific ANA and p-ANCA positive titres were less reliable 
(9). This immunological variability is also seen in cocaine induced 

septal necrosis.

The list of differential diagnosis for such a presentation includes 

cocaine use, Wegener’s granulomatosis, sarcoidosis and malig-

nancy. Differentiating between these entities relies on history 

taking, including enquiry into common systemic manifestations 

of these disease processes, nasendoscopy and biopsy sampling. 

A differentiating factor between regular pure cocaine-induced 

necrosis, would be the extent of the nasal cavity destruction; 

with cocaine necrosis normally confined to nasal septal destruc-

tion (10). Conversely, the described levamisole-induced necrosis is 

more widespread, characterised by its extension posteriorly and 

into the lateral walls of the nasal cavity.

 

Conclusion
Our case series highlights a possible link between levamisole 

and extensive necrosis of the nasal cavity caused by polyangiitis 

with granuloma formation and secondary vasculitis. A high de-

gree of suspicion is needed if young patients present with ANCA 

positive vasculitis or in patients with cocaine use if there is a dis-

proportionate destruction of tissues particularly the lateral wall 

of the nose. If diagnosed and treated early this can be lifesaving. 

Although limited to a small series, it is worth considering this di-

agnosis for extensive lateral wall destruction in addition to sep-

tal destruction, in cocaine users. The variability in the vasculitic 

processes and immunological changes is one that would require 

Figure 4. Showing fibrinoid necrosis and vein involvement.

Figure 5. Showing fibirinoid necrosis with small vessel involvement. 
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further investigation, with treatments varying accordingly. These 

patients benefit from surgical debridement, cessation of cocaine 

use with or without systemic treatment of vasculitis.
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