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The Risks of Forceful Feeding: Lentil Soup
Aspiration and Its Association to Hypersensitivity

Pneumonitis (HP) in Weaning Young Children
Rahat Bin Habib', ARM Luthful Kabir?

Abstract

Forceful feeding practices, especially during the weaning period, are prevalent in South Asian countries, such as
Bangladesh, where lentil soup is commonly introduced to young children. However, this practice can lead to
accidental aspiration of food, resulting in hypersensitivity pneumonitis (HP), an immune-mediated inflammatory lung
disease. This article explores the association between lentil soup aspiration due to forceful feeding and HP in pediatric
patients. The pathophysiology of HP involves immune complex-mediated (Type Ill) and delayed-type hypersensitivity
(Type IV) reactions, triggering inflalmmatory responses in the lungs, which may lead to chronic inflammation and
fibrosis. Case studies reveal that male infants are particularly vulnerable, as their anatomical characteristics increase
the likelihood of retaining aspirated particles in the lungs, which can result in granuloma formation and fibrotic
lesions. Clinical features of aspiration pneumonia include persistent cough, fever, and dyspnea. Investigations such as
chest radiographs, high-resolution computed tomography, and bronchoalveolar lavage are essential for diagnosis,
revealing typical radiological patterns and granulomatous inflammation. Treatment includes corticosteroids, proton
pump inhibitors, and prokinetic agents, along with preventive strategies focusing on safe feeding practices. Educating
caregivers about proper feeding techniques is crucial in preventing aspiration pneumonia and ensuring long-term
respiratory health for children.
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It's found that male infants are particularly vulnerable to
this form of HP due to anatomical factors such as
increased airway resistance, which may facilitate the
retention of antigens in the respiratory tract, thereby
leading to chronic inflammation and granuloma
formation, cellular infiltrates, leading to fibrotic lung
lesions characteristic of chronic HP7:82,

Pathophysiology of HP

HP  represents a complex immune-mediated
inflammatory response that primarily affects the lungs.
HP's immunopathogenesis mainly involves immune
complex-mediated hypersensitivity (Type 1ll) and
delayed-type hypersensitivity (Type IV) reactions'®.
When lentil soup is aspirated into the lower respiratory
tract during forceful feeding, lentil proteins and other
plant antigens enter the alveoli and bronchioles. These
foreign antigens are recognized as non-self by the
immune system, triggering a cascade of immune
responses'! 1213,

In immune complex-mediated hypersensitivity (lll),
inhaled lentil proteins bind with antibodies, typically IgG,
forming immune complexes that deposit within the lung
parenchyma. This complex deposition activates the
complement system, leading to a release of
inflammatory mediators, such as cytokines and
chemokines, which attract neutrophils and other
inflammatory cells into the alveolar spaces'#'>. If antigen
exposure persists, this acute inflammatory process can
evolve into chronic inflammation.

The structure of lentils, particularly their cellulose-rich
shell, with repeated exposure, can intensify this reaction
to  delayed-type  hypersensitivity ~ (IV).  Here,
antigen-presenting cells process lentil proteins and
present them to T-helper cells, which activate
macrophages and lead to granuloma formation. The
cellulose acts as a granuloma-inducing substance,
resulting in the formation of multiple patches or nodular
lesions throughout the lungs. Chronic inflammation in
response to these antigens can further result in fibrotic
changes within the alveolar walls and bronchioles,
creating a restrictive lung pattern, compromised gas
exchange, and progressive respiratory dysfunction'6:17,

Histologically, these nodules are characterized by
granulomas surrounding the small bronchi or
bronchioles, containing acute and chronic inflammatory
cells with accompanying fibrotic tissue. This fibrosis
progressively disrupts normal lung architecture, causing
long-term damage'8.
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Case Studies

Food aspiration in childhood, particularly with
hypersensitivity pneumonitis (HP), remains significantly
understudied. While case reports suggest a link between
lentil aspiration and lung inflammation, a critical gap
exists, especially in regions like Bangladesh. Here, lentils
are a dietary staple, and forceful feeding practices are
prevalent, potentially increasing aspiration risks,'9-2021,

In some case reports, children subjected to forceful
feeding at the weaning stage often experienced
episodes of coughing, choking, and respiratory distress
shortly after being fed lentil soup. Physical examination
and clinical findings frequently revealed hypoxemia and
persistent respiratory symptoms, including cough, fever,
and shortness of breath?2, Bronchoalveolar lavage and
high-resolution imaging typically confirmed
inflammatory responses consistent with HP, and in many
instances, granulomas were detected, often surrounding
bronchioles and small airways. This pathological finding
is attributed to the unique antigenic composition of
lentils, whose cellulose-rich outer layer acts as a
granuloma-inducing substance when aspirated into the
respiratory tract2324,

One retrospective study observed that aspiration-
induced HP in children often exhibited faster symptom
onset and more severe progression than HP triggered by
other inhaled antigens, possibly due to a combination of
immune response immaturity and  structural
characteristics of the infant airway, which can trap
particulates and antigens more readily in children than
adults?>.

Such case studies underscore the importance of raising
awareness among healthcare providers and caregivers
about the risks of forceful feeding, especially with
lentil-based foods. Comprehensive clinical protocols to
assess aspiration risk, especially in infants with
pre-existing respiratory conditions, may help prevent HP
and its associated complications, including chronic lung
damage and pulmonary fibrosis2®.

Clinical features

Aspiration pneumonia resulting from forceful feeding of
lentil soup during weaning presents distinctive clinical
features. Key symptoms include persistent cough,
dyspnea, and fever following lentil aspiration. The cough
is often unrelenting and can worsen after feeding
sessions, particularly when forceful feeding is involved.
Dyspnea manifests as labored breathing or increased
respiratory effort, which may cause concern among
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caregivers and is often accompanied by tachypnea.
Fever generally appears within hours to days
post-aspiration and may be persistent?’.

Taking a comprehensive history is critical to establishing
a link between the child's symptoms and aspiration
events during the weaning period. Inquiry about feeding
practices and any episodes of gagging, choking, or
coughing during meals can provide essential clues, as
these events are often overlooked when diagnosing
respiratory issues in infants and young children?8,

Investigations

The investigation of forceful feeding-induced aspiration
pneumonia in infants reveals distinctive radiological and
cytological findings. In cases where lentil aspiration
during weaning causes pneumonia, chest radiographs
(CXR) and high-resolution computed tomography
(HRCT) scans provide critical diagnostic insights. CXR
findings predominantly show involvement of the
perihilar and lower lung lobes, with a high prevalence of
reticulonodular patterns (44%), isolated consolidation
(22%), and combined findings (33%)%°. CT imaging
further elucidates parenchymal abnormalities, where
nodular patterns appear in 78% of cases, consolidations
in 67%, reticular features in 22%, and ground-glass
opacities in another 22%3C. Notably, HRCT often reveals
irregular consolidations and micronodules, particularly
in the lower lobes and perihilar regions, reflecting the
typical food aspiration pattern in infants3'.

Bronchoalveolar lavage (BAL) evaluation, including
bacterial, fungal, and mycobacterial cultures, is essential
to rule out infectious causes in patients from regions
where tuberculosis and fungal infections are prevalent32,
BAL cytology is valuable in assessing inflammatory
responses, revealing leukocytosis in 89% of patients,
with  neutrophilic predominance in 57% and
lymphocytic involvement in 31%33,

Lung biopsies typically reveal aspiration pneumonia
features with ill-defined inflammatory foci around
bronchioles and alveoli, where vegetable tissue
fragments, lentil particles, and cellulose wall fragments
are visible 34. Lung biopsy post-lentil aspiration shows
foreign body granulomas with starch-rich cores from
lentils, indicating a granulomatous inflammatory
response. The biopsy reveals centrilobular nodules, a
pattern resembling hypersensitivity pneumonitis (HP),
with nodular inflammation and multinucleated giant
cells characteristic of granulomatous reactions3>.
Chronic cases often show established fibrosis, resulting
in persistent radiological findings3°.
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Additionally, hypersensitivity to lentil proteins is
confirmed through elevated serum IgG specific to lentil
proteins, measured by immunoassays like enzyme-
linked immunosorbent assay (ELISA), with levels often
ranging from 21 milligrams of antigen-specific
antibodies per litre (mgA/L) to over 200 mgA/L.
Immunoglobulin E (IgE) specific to lentil proteins is also
measured in some cases, further indicating the immune
sensitivity contributing to pneumonitis3’.

Clinicians are encouraged to consider hypersensitivity
pneumonitis as a differential diagnosis in pediatric
patients from regions with forceful feeding practices,
especially when there are symptoms of fever, persistent
pneumonia, and multiple radiologic nodules.

Treatment and Management

Educating caregivers on weaning counselling for proper
feeding techniques and recognizing the risks of forceful
feeding plays a key role in preventing recurrent
aspiration incidents. Initial assessments focus on ruling
out other potential infections or underlying conditions
before starting specific treatments for aspiration-
induced HP38,

Once infection has been ruled out, corticosteroids, such
as prednisolone, are initiated to control inflammation.
Prednisolone is typically started at an appropriate dose
and then tapered every 1 to 2 weeks based on clinical
response. For most children, the maximum duration of
corticosteroid therapy spans up to six months to
minimize potential long-term side effects. Additionally,
proton pump inhibitors (PPIs), such as lansoprazole, are

prescribed to 89% of patients to manage
gastroesophageal reflux, which can exacerbate
aspiration  risk.  Prokinetic  agents,  including

domperidone, are prescribed to about 33% of children to
enhance gastric emptying, further reducing the chance
of aspiration3°.

Close follow-up and monitoring are essential for
evaluating the response to treatment and adjusting
therapy as necessary. Regular imaging and symptom
tracking are advised to assess ongoing inflammation or
signs of fibrosis, which may occur in chronic cases. Early
intervention and preventive counseling prove to be
highly effective in improving outcomes, preventing
recurrence, and reducing the risk of chronic lung
damage in affected infants and young children®,

Prevention

Preventing aspiration pneumonia related to forceful
feeding involves educating caregivers on safe weaning
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practices and the dangers of forced feeding. Proper
feeding techniques and allowing self-paced eating
reduce aspiration risks significantly. Counseling
caregivers about gentle, responsive feeding can prevent
HP and improve overall child health*'.

Conclusion

The practice of forceful feeding during weaning,
particularly in South Asia, where lentil soup is commonly
introduced, has been identified as a significant risk factor
for aspiration pneumonia and subsequent development
of hypersensitivity pneumonitis (HP) in young children.
Given the potential for long-term lung damage, it is
critical to emphasize early identification, thorough
investigation, and timely intervention in affected
pediatric patients.

Investigation of suspected aspiration-induced HP in
children should involve a comprehensive approach,
including radiological assessment through chest X-rays
and high-resolution computed tomography (HRCT) to
identify characteristic lung changes, such as
reticulonodular patterns, consolidations, and
micronodules. Bronchoalveolar lavage (BAL) and lung
biopsy play a crucial role in confirming the diagnosis,
revealing granulomatous inflammation and foreign
body reactions indicative of HP. Additionally, serum IgG
and IgE testing for lentil proteins can be an important
diagnostic tool in confirming hypersensitivity to lentils.

From a treatment perspective, a well-structured
management plan is necessary to address both the acute
inflammatory response and the prevention of further
damage. Corticosteroids, such as prednisolone, should
be administered to control inflammation, with gradual
tapering based on clinical response. For children at high
risk of aspiration due to gastroesophageal reflux, proton
pump inhibitors (PPIs) and prokinetic agents may be
prescribed to alleviate reflux and enhance gastric
emptying, thereby reducing the likelihood of aspiration.
Close follow-up and regular imaging are essential to
monitor disease progression and adjust treatment as
needed, particularly in chronic cases where fibrosis may
occur.

Most importantly, education and preventive counseling
for caregivers are key to reducing the incidence of
aspiration-related HP. Promoting safe and responsive
feeding techniques and discouraging forceful feeding
practices are critical steps in safeguarding pediatric
respiratory health. By implementing these measures,
healthcare professionals can significantly reduce the risk
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of aspiration pneumonia, HP, and associated chronic
respiratory complications in young children®?,
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