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ABSTRACT 

Heated tobacco products release nicotine without burning tobacco with an electronically 

controlled heating system. 56-year-old male patient admitted with sudden onset of chest pain 

and shortness of breath. He had been using a heated tobacco product (I quit ordinary smoking, 

IQOS) for 2.5 years. Thoracic computed tomography scan revealed pleural-based atelectasis 

and fibroatelectatic changes in the lower lobe of the right lung, pleural fluid in the right upper 

lobe, fibroatelectatic changes and pleural thickening in the left lung. Biopsy taken with video-

assisted thoracic surgery (VATS) showed lymphoid aggregation in nodular form and 

widespread anthracosis around the lung, fibrillar material that double-refracting the light in the 

alveoli, hyaline membrane-like material in the alveoli, type 2 pneumocyte hyperplasia, an 

interstitial organization, and a subacute lung injury picture with exogenous lipoid material. 

These findings were evaluated in accordance with toxic substance-induced chemical 

pneumonia. It was thought that it might be related to 2.5 years of using heated tobacco product. 
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ÖZ 

Isıtılmış tütün ürünleri elektronik olarak kontrol edilen bir ısıtma sistemi ile tütün yakmadan 

nikotin açığa çıkaran ürünlerdir. 56 yaşında erkek hasta ani başlangıçlı nefes darlığı ve göğüs 

ağrısı şikayetleriyle başvurdu. 2,5 yıldır ısıtılmış tütün ürünü (I quit ordinary smoking, IQOS) 

kullanıyordu. Toraks bilgisayarlı tomografi tetkikinde sağ akciğer alt lobda plevra tabanlı 

atelektazi ve fibroatelektatik değişiklikler, sağ üst lobda plevral sıvı, sol akciğerde 

fibroatelektatik değişiklikler ve plevral kalınlaşma izlendi. Video yardımlı toraks cerrahisi 

(video-assisted thoracic surgery, VATS) ile alınan biyopsi de akciğerde nodüler halinde lenfoid 

agregasyon ve çevresinde yaygın antrakoz, alveol içinde ışığı çift kıran fibriler materyal, alveol 

içinde hyalin membran benzeri materyal, tip 2 pnömosit hiperplazisi, interstisyel bir 

organizasyon ve ekzojen lipoid materyalin izlenmekte olduğu bir subakut akciğer hasarı 

tablosu izlendi. Bu bulgular toksik madde kaynaklı kimyasal pnömoni ile uyumlu olarak 

değerlendirildi. Bunun hastanın 2,5 yıllık ısıtılmış tütün kullanımına bağlı olduğu düşünüldü. 

Anahtar kelimeler: Tütün; tütün içimi; akciğer hasarı. 

 

 

 

 

 
 

INTRODUCTION 

In conventional cigarettes, when tobacco is heated above 600 °C, burning occurs and 

the result is smoke containing harmful chemical (1). Heated tobacco products, heat 

tobacco up to 350 °C, releasing volatile components (2). Heated tobacco products 

release nicotine-containing emissions without burning tobacco using an 

electronically controlled heating element. Tobacco companies marketing the heated  
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tobacco products using the messages claiming to be safer 

than cigarettes (3). The I quit ordinary smoking (IQOS) 

device, a heated tobacco product, was developed by Philip 

Morris International (PMI) and launched in international 

markets in mid-2014. It was available in 51 countries by 

May 2020 (4). 

The variety and prevalence of nicotine-containing devices 

such as heated tobacco products are increasing day by day. 

However, there is less information about their effects on 

the lungs. 

 

CASE REPORT 

A 56-year-old male admitted with sudden onset of chest 

pain and shortness of breath. The patient had a history of 

chronic obstructive lung disease, coronary artery disease, 

and previous pulmonary embolism. He had smoked 

approximately 25 pack years and quit. He had been using 

a heated tobacco product, IQOS, for 2.5 years. There was 

no history of any other substance use. The initial 

bloodwork during the admission of the patient: WBC: 

7.99×103 /uL, N: 70.6%, L: 17.2%. The procalcitonin level 

was 0.06 ng/ml, ESR was 54 mm/h, CRP was 42.2 µg/L. 

The other all laboratory tests were negative. Pleural-based 

parenchymal infiltration and accompanying 

fibroatelectatic densities in the posterior basilar segment of 

the right lung were observed on the computed tomografy 

(CT) scan. Because of clinical deterioration on antibiotics, 

progression on chest X-ray, and no growth on cultures, 

repeat thoracic CT examination was performed. Pleural-

based atelectasis and fibroatelectatic changes in the lower 

lobe of the right lung, pleural fluid in the right upper lobe, 

fibroatelectatic changes in the left lung and pleural 

thickening were observed (Figure 1). Partial decortication 

and wedge resection was performed with video-assisted 

thoracic surgery (VATS). Visceral aspect of lung 

parenchyma as a result of the pathological examination of  

 

 

 

 
Figure 1. Pleural-based atelectasis and fibroatelectatic 

changes in the lower lobe of the right lung, fibroatelectatic 

changes in the left lung and pleural thickening 

the material taken. Subpleural fibrotic thickening is seen 

(Figure 2.A), subpleural fibrosis and anthracotic pigments 

in lung parenchyma (Figure 2.B), nodular lymphoid 

aggregates in perialveolar areas (Figure 2.C), prominent 

interstitial edema is seen (Figure 2.D), hyaline membrane 

like material is present in alveoli (Figure 2.E). A fibrillary 

protein like foreign material is present in many alveoli 

(shown in circles) in HE stained sections (Figure 3.A). 

These materials are also birefringent in polarized 

microscopy (as indicated with arrows, Figure 3.B). 

Presence of such birefringent material in alveoli is not 

physiological and most likely represents a deposition of 

inhaled dust (Figure 3). These findings were evaluated in 

accordance with chemical pneumonia caused by one or 

more toxic substances. The general condition was found to 

be compatible with subacute lung injury. 

 

DISCUSSION 

In  the  United  States  in  2019,  acute  respiratory  diseases 

that  mimic  a  viral  disease  that  cannot  be  explained  by 

any other disease were detected in patients with a history 

of e-cigarette use in the last ninety days. This disease was 

named with e-cigarette or vaping product use-associated 

lung injury (EVALI) when evaluated by imaging methods 

and histopathologically. 

EVALI patients typically had a nonspecific clinical 

presentation characterized by a combination of respiratory, 

gastrointestinal, and constitutional symptoms. CT findings 

in EVALI were most commonly pneumonia and diffuse 

alveolar damage. Less common forms of lung injury have 

been reported, including acute eosinophilic pneumonia 

and widespread alveolar bleeding. Histological findings 

were not specific. There were macrophages in alveoli 

containing lipid and granular brown-black refractile 

foreign material. There was a small amount of neutrophils 

and eosinophils. There was prominent type 2 pneumocyte  

 

 

 

 
Figure 3. A) A fibrillary protein like foreign material in 
many  alveoli  (shown  in  circles)  in  HE  stained  sections, 
B) These materials are also birefringent in polarized 
microscopy (as indicated with arrows) 

 

 

 

 
Figure 2. Visceral aspect of lung parenchyma, A) Subpleural fibrotic thickening (H&E, x20), B) Subpleural fibrosis and 

antrachotic pigments in lung parenchyma (H&E, x20), C) Nodular lymphoid aggregates in perialevolar areas (H&E, x20), 

D) Prominent interstitial edema (H&E, x10), E) Hyalin membrane like material in alveoli (H&E, x20) 
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hyperplasia with prominent nucleolus and multinucleation. 

There were also scattered mitotic figures. Findings showed 

patterns of acute lung injury, including acute fibrinous 

pneumonitis, diffuse alveolar damage, or pneumonia often 

seen with bronchiolitis and bronchiolitis. Foamy 

macrophages and pneumocyte vacuolization were seen in 

all cases. Pigmented macrophages were sometimes present 

but not a dominant feature. It has been reported that the 

findings suggest an airway-centered chemical pneumonitis 

from one or more inhaled toxic substances (5,6). 

In our case, a subacute lung injury was observed in which 

lymphoid aggregation in nodular form with surrounding 

extensive anthracosis, fibrillar material that double-

refracting the light in the alveoli, hyaline membrane-like 

material in the alveoli, fibrotic nodules, type 2 pneumocyte 

hyperplasia, an interstitial organization and exogenous 

lipoid material were seen. 

Although e-cigarette use-associated lung injury have been 

defined, there is no definition associated with the use of 

heated  tobacco  products  in  the  literature.  Although 

tobacco producers introduce heated tobacco products to 

the market as a safer product compared to cigarettes, 

studies have shown that the emissions of heated tobacco 

products also have a cytotoxic effect on the human 

bronchial epithelium (7). Heated tobacco products also 

emit significant levels of tobacco-specific nitrosamines 

similar to conventional cigarettes. Although heated 

tobacco products emit lower amounts of tobacco-specific 

nitrosamines than flammable cigarettes, the amounts are 

significantly higher than e-cigarettes (8-10). 

In conclusion, the presence of biopsy findings due to toxic 

or irritant substance inhalation in our patient might be 

related to the heated tobacco product he was using. We 

would like to emphasize that chemical pneumonia should 

not be forgotten in cases of pneumonia that do not respond 

to conventional treatments in individuals smoking such 

products. Although tobacco companies present a less 

harmful alternative to traditional cigarettes, it is clear that 

further studies are needed on products of the heated type. 
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