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ABSTRACT

Dry nasal snuff, commonly known as “Chhikni” in India, is a smokeless tobacco preparation
prepared from dried powdered tobacco which could be inhaled, "sniffed" or "snuffed" into the nasal
cavity [1]. The inhalation of nasal snuff (smokeless tobacco) is a common addiction in rural India. In
the western world, there is a resurgence of interest in the use of nasal snuff. Very few cases have
been reported regarding long-term effects of nasal snuff on lung parenchyma. We hereby present
the case of a 67-year-old woman who developed chronic hypersensitivity pneumonitis because of
sniffing dry snuff. She sniffed dry snuff for 30 years about four to five times a day. She was
successfully treated with corticosteroids and was discharged on home based minimal O, support.
This case report aims to emphasizes on the respiratory complications associated with snuffing
noxious substances and considering hypersensitivity pneumonitis as a possibility.
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1. INTRODUCTION

“India is the second largest consumer of tobacco
globally, and accounts for about one-sixth of the
world's total tobacco-related deaths. The tobacco
problem in India is complex, with consumption of
a variety of smokeless and smoking forms of
tobacco” [2]. With a gradual decline in cigarette
smoking, the tobacco industry has come up with
different forms  of smokeless tobacco
preparations to attract new customers. Such
products are being massively promoted and are
gaining popularity rapidly. Dry nasal snuff, one of
the oldest known forms of tobacco in Europe.
The term “smokeless tobacco” is used to
describe a form of tobacco preparation that is
consumed without heating or burning at the time
of use. Smokeless tobacco can be used orally or
nasally. For nasal use, a small quantity of very
fine tobacco powder mixed with aromatic
substances together called dry snuff is inhaled
[3]. The health risks associated with it are
different to those related to smoking and oral wet
snuff. Also, the nicotine contained in the product
leads to dependency [4].

Variety of agents that include microbes, animal
and plant proteins, organic and inorganic
chemicals may cause hypersensitivity
pneumonitis in susceptible individuals [5].

Hypersensitivity pneumonitis (HP), also called
extrinsic allergic alveolitis, is a respiratory
syndrome involving the Ilung parenchyma,
specifically the alveoli, terminal bronchioles, and
alveolar interstitium, due to a delayed allergic
reaction. Such reactions are secondary to a
repeated and prolonged inhalation of different
types of organic dusts or other substances to
which the patient is sensitized and hyper
responsive [6].

2. CASE PRESENTATION

A 67-year-old female with a past medical history
significant for hypertension but on regular
medications, presented to our hospital with
acute-onset shortness of breath and dry cough.
She reported inhaling dry snuff for 30 years four
to five times a day. On presentation, the patient
was drowsy but conscious. She complained of
dyspnea and dry cough but denied presence of
any chest pain, palpitations, hemoptysis, fever,
dizziness or syncopal episodes. She was
tachypneic, tachycardiac, normotensive and
hypoxic with an O, saturation of 60% on 15L non-
rebreather mask but afebrile. Physical
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examination was positive for diffuse pulmonary
crackles and scattered wheezes over both lung
fields but otherwise unremarkable. She was
intubated in view of low saturation and was kept
on continuous positive airway pressure mode.
Labs showed leukocytosis of 20,000/uL. Arterial
blood gas analysis was significant for pH-7.25 ,
pCO,-68 , pO,-75 , HCO3™-16.5 and SPO,-60%
on 15L O, via non-rebreather mask .Chest X-ray
showed a diffuse micronodular pattern with
patchy opacities (Fig. 1A). A computed
tomography (CT) scan of the chest was done
and showed mosaic pattern in bilateral lung fields

with few areas of ground-glass opacities
bilaterally, suggestive of inflammatory
pneumonitis  (Fig. 1B). Blood culture,

endotracheal tube secretion culture and urine
culture were negative for any growth. COVID-19
real time polymerase chain reaction was
negative. Procalcitonin, Immunoglobulin E levels,
Rheumatoid arthritis factor levels and angiotensin
converting enzyme levels were within normal
limits. Antinuclear antibodies were negative.
Based on the patient's clinical presentation and
the relationship between chronic usage dry snuff
and the development of her symptoms, she was
diagnosed  with chronic hypersensitivity
pneumonitis and was given Inj.
Methylprednisolone 1 Gram followed by 500 mg
once 24 hourly for treatment. After three days,
her dyspnea and cough improved significantly,
and she was extubated and kept on 2L O, via
nasal cannula. A repeat chest X-ray showed
improvement in the infiltrative process. She was
discharged home on daily 60 mg prednisone for
a total of two weeks, followed by slow tapering
with a recommendation to avoid the use of dry
snuff or any other inhalational noxious substance
usage.

3. DISCUSSION

Hypersensitivity pneumonitis (HP), also known
as extrinsic allergic pneumonitis, has been
classified as an interstitial lung disease which is
characterized by a complex process of
immunological reaction of the lung parenchyma
in response to repetitive inhalation of a
sensitized allergen by a susceptible individual.
The term HP defines the disease process more
appropriately than the previous name,
extrinsic allergic alveolitis, as the inflammation
doesn’t involve the alveoli exclusively but the
bronchioles as well. The severity of the
disease and clinical presentation varies greatly
depending on the type inhaled antigen and
guantity.
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Fig. 1A. A chest X-ray showed a diffuse micronodular pattern with patchy opacities
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Fig. 1B. HRCT thorax suggestive of mosaic pattern in bilateral lung fields with few areas of
ground-glass opacities bilaterally

Traditionally HP has been classified into acute,
sub-acute and chronic forms based on the time
course and the presentation. But more recently it
has been classified as Acute or Inflammatory HP
(symptoms less than six months) and Chronic or
fibrotic HP, this classification has been proposed
based on clinical, radiologic and pathologic
characteristics [7].

The pathophysiology behind being, inhaled
antigens which are less than 5 pm in diameter
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may reach the lung parenchyma, and move to
the lymphatic channels and thus get deposited at
the level of respiratory bronchioles. Pathogens
and allergens involved in HP cause similar
spectrum of clinical features, with an almost
exclusive involvement of distal airways and
alveoli along with interstitial infiltration by
inflammatory cells. Also, the high levels of serum
precipitating antibodies against the antigens are
responsible for the alveolar inflammation
(precipitins). The levels of IgE and eosinophils



Majmundar et al.; Asian J. Immunol., vol. 7, no. 1, pp. 52-56, 2023; Article no.AJI.98791

stay within normal limits. The pathogenesis of HP
is quite similar regardless of the causative agent:
the inflammatory response of the alveolar
mucosa is a hypersensitivity reaction of type 3
(immune-complex-mediated) or type 4 (T
lymphocytes mediated) [8].

The pathology is characterized by a
bronchiolocentric interstitial mononuclear cell
infiltration, small non-necrotizing epithelioid cell
granulomas poorly formed, diffuse cellular
pneumonitis and variable degrees of pulmonary
fibrosis. Granulomas are commonly observed in
the bronchiolar wall and alveolar ducts in
subacute hypersensitivity pneumonitis; these
granulomas are less than 150 pum in diameter,
smaller than those observed in sarcoidosis [9].

The vessel wall also shows the deposition of
precipitins against causative antigens,
immunoglobulins and complement proteins [10].

T-lymphocyte mediated hypersensitivity reaction
is the most important type 4 immune response in
the pathogenesis of HP. The TH1-cytokine
network plays an important role in the
development of HP, later in the chronic form a
TH2-like immune response develops. In fact,
features associated with chronic HP includes a
progressive increase in CD4+ T cell count [11]
and the CD4+/CD8+ ratio, the transformation of
the response towards TH2 T cell and cytokine
profiles, and a decrease in CD8+ T cell count. In
acute HP, inflammation of the lung parenchyma
appears to be mediated primarily by a type 3
response, as evidenced by high titers of antigen-
specific IgG precipitates in serum and an
increase in the number of neutrophils in the lungs.
The subacute and chronic forms of HP are
characterized by T cell-mediated immune
responses with increased T cell migration and
the development of the characteristic T
lymphocytic alveolitis [12].

4. CONCLUSIONS

Dry snuff, earlier considered harmless, is widely
being used in rural India and is slowly gaining
popularity in the western world as well. The
popularity of smokeless tobacco preparation in
rural women and disbelief of it being harmless
needs to be abolished amongst the population.
This article emphasizes on the respiratory
complications associated with snuffing noxious
substances and considering hypersensitivity
pneumonitis as a possibility while treating such
patients.

55

CONSENT

As per international standard or university
standard, patient (s) written consent has been
collected and preserved by the author(s).

ETHICAL APPROVAL

As per international standard or university
standard written ethical approval has been
collected and preserved by the author(s).

COMPETING INTERESTS

Author has declared that no competing interests
exist.

REFERENCES

1. The Old Snuff House of Fribourg & Treyer
at the Sign of the Rasp & Crown, No.34
James's Haymarket, London SW, 1720,
1920. Author: George Evens and Fribourg
& Treyer. Publisher: Nabu Press, London,
England. Reproduced 5 August 2010,
ISBN 978-1176904705.

Mishra GA, Pimple SA, Shastri SS. An
overview of the tobacco problem in India.
Indian J Med Paediatr  Oncol.
2012;33(3):139-145.

Reddy KS, Gupta PC, editors. Report on
Tobacco Control in India (New Delhi, India)
New Delhi, India: Ministry of Health and
Family Welfare; 2004.

Sapundzhiev N, Werner JA. Nasal snuff:
historical review and health related
aspects. J Laryngol Otol. 2003;117(9):
686-691.

Riario Sforza GG, Marinou A.
Hypersensitivity pneumonitis: a complex
lung disease. Clin Mol Allergy. 2017;15:6.
Published 2017 Mar 7.

Riario Sforza GG, Marinou A.
Hypersensitivity pneumonitis: a complex
lung disease. Clin Mol Allergy. 2017;15:6.
Published 2017 Mar 7.

Chandra D, Cherian SV. Hypersensitivity
Pneumonitis. [Updated 2021 Jul 15]. In:
StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022.

Available:
https://www.ncbi.nlm.nih.gov/books/NBK49
9918/?report=classic

Selman M, Buendia-Roldan l.
Immunopathology, diagnosis, and

management of hypersensitivity


http://www.ncbi.nlm.nih.gov/books/NBK499918/?report=classic
http://www.ncbi.nlm.nih.gov/books/NBK499918/?report=classic

Majmundar et al.; Asian J. Immunol., vol. 7, no. 1, pp. 52-56, 2023; Article no.AJI.98791

pneumonitis. Semin Respir Crit Care Med.  11.

2012;33(5):543-554.
9. Katzenstein AL. Surgical pathology of the

non-neoplastic lung disease. 4. 12.

Philadelphia: Saunders Elsevier. 2006;
151-158.

10. Ghose T, Landrigan P, Killeen R, et al.
Immunopathological studies in patients
with farmer's lung. Clin Allergy. 1974;
4:119-129.

Ando M, Suga M, Kohrogi H. A new look at
hypersensitivity pneumonitis. Curr Opin
Pulm Med. 1999;5:299-304.

Barrera L, Mendoza F, Zufiga J, Estrada
A, Zamora AC, Melendro El, Ramirez R,
Pardo A, Selman M. Functional diversity of
T-cell subpopulations in subacute and
chronic  hypersensitivity  pneumonitis.
Am J Respir Crit Care Med. 2008;177:
44-55,

© 2023 Majmundar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/98791

56


http://creativecommons.org/licenses/by/4.0

