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ABSTRACT 
 
COVID19 has contributed to one of the most concerning issues in the health field because of its extremely high transmission capacity, mortality rate, 
diverse nature, and adverse effects. Due to the current COVID-19 pandemic, all efforts are currently focused on understanding this new infectious 
disease, specifically in unravelling the pathophysiological mechanisms for prevention of the disease, literal treatment, and avoiding the lingering 
symptoms or complications of COVID 19. Eosinophilia is one of the standard laboratory findings after the COVID 19 infection. Out of 242 patients 
visited at Post-COVID OPD of Kayachikitsa department, ITRA, Jamnagar; in 159 patients, the differential eosinophilic count increased while both 
differential and the absolute eosinophilic count was raised in 134 patients. Many studies suggest that SARS-CoV-2 was directly or indirectly responsible 
for eosinophilia due to infection or recovery. The conventional treatment for eosinophilia lowers its count but may not provide satisfactory relief. Also, 
reducing eosinophil count below the specified limit is not advisable in concern with COVID 19 as eosinopenia may indicate a poor prognosis, and in 
this way, the eosinophil counts have important value as an indicator of severity as well as complications regarding the patients of COVID-19. Therefore, 
it is indispensable to understand the precise mechanism of eosinophilia integratively, i.e., by conventional and ancient science, to understand the exact 
etiopathology and to determine the proper treatment protocol. Considering symptomatology, eosinophilia so far can be correlated with Vataja Kasa 
from an Ayurvedic point of view. This review aims to illustrate the possible integrative knowledge of eosinophilia with respect to COVID 19. 
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INTRODUCTION 
 
Background 
 
COVID-19 is a new coronavirus disease that was declared a 
Public Health Emergency of International Concern on 30 January 
2020 by WHO, becoming one of the worst infectious disease 
outbreaks known, with over 6.9 million cases and 400,000 deaths 
and 2116 countries, areas or territories with cases. COVID 19 is 
affecting individuals to varying degrees with diverse 
manifestations, and also its long-term sequel is mysterious, but 
evidence from previous outbreaks demonstrates impaired 
pulmonary and physical function, reduced quality of life and 
emotional distress. Late COVID state is the hyper-inflammatory 
status due to a robust and persistent antiviral immune response 
causing massive cytokine production and thus damage to host 
tissue. Many clinical anomalies are associated with the 
unfavourable progression of COVID-19. One of them is 
eosinophilia1 which is often overlooked although having 
significant clinical importance and impact on COVID long-
haulers. Out of 242 patients visited at Post-COVID OPD of 
Kayachikitsa department, ITRA, Jamnagar; in 159 patients, the 
differential eosinophilic count increased while both differential 
and the absolute eosinophilic count was raised in 134 patients. 
Therefore, it became necessary to study this subject in depth 
through the Ayurvedic conceptual view as well. Many previous 
conventional studies showed that severe COVID had 
abnormalities in many laboratory parameters, and some of them 
can be used as predictors of disease severity, such as levels of 
lactate dehydrogenase, lymphocyte and subset counts, 

interleukin-6, procalcitonin, D-dimer, C-reactive protein and so 
on.2, 3 But compared to other biomarkers, the eosinophil was often 
unnoticed; as it had long been thought to be associated with 
allergy diseases and parasitic infections traditionally. It is a 
versatile cell, and some scholars believe it was positioned 
centrally within immune and inflammatory networks.4 

 
Role of Eosinophils 
 
Eosinophils are circulating and tissue-dwelling leukocytes 
implicated in allergic respiratory pathology and antiviral host 
defence. Eosinophils can be considered multifunctional 
leukocytes as they are critical immune cells in the pathogenesis 
of inflammatory processes such as parasitic helminth infections 
and allergic or pulmonary diseases like asthma, which is always 
associated with a type 2 immune response.5 Some studies 
affirmed whether SARS-CoV-2 exposure or vaccine would cause 
eosinophil-associated lung pathology through immune-
potentiating6 as the eosinophil counted more rapidly increased 
and showed a more significant proportion throughout the disease 
in the recovered COVID-19 patients7 as well as mRNA-based 
COVID-19 vaccine triggered the eosinophilic response8. Human 
eosinophils express several endosomal Toll-like receptors 
(TLRs), which enables eosinophils to recognize single-stranded 
RNA viruses such as coronavirus9 that in turn secrets Protectin-
D1 through Alox15-mediated to reduce the accumulation of 
inflammatory cells and reduce inflammatory factors10. Although 
some studies substantiate the antiviral response of eosinophils 
against respiratory viruses, many others assert it as a dysregulated 
immune response during the cytokine storm induced by the 
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infection11. So, it may be an excessive immune response trying to 
eliminate the virus and leading to host damage, being a double-
edged sword12. The symptoms developed by this kind of 
pathology resemble the symptoms of Vataja Kasa (Cough due to 
Vata humour) according to Ayurveda, the detailed 
etiopathogenesis described in the discussion part. 
 
Complications of Eosinophilia 
 
Several isolated incidents of eosinophil-associated complications 
of COVID-19 have been reported, such as pulmonary 
eosinophilic vasculitis, acute eosinophilic pneumonia, 
eosinophilic myocarditis, eosinophilic granulomatosis, with 
polyangiitis, eosinophilic esophagitis,13 increased risk for viral-
induced asthma exacerbations14, reduced innate responses against 
respiratory viruses15 A retrospective study reported that one-third 
of critically ill COVID-19 patients developed an unexpected late-
onset and prolonged eosinophilia which was severe in almost one-
quarter of them. Such a high rate of eosinophilia is uncommon in 
non-COVID-19 critically ill patients and has never been 
documented in other viral infections16. 
 
Treatment principle 
 
In contemporary science, there is no efficient management of this 
condition as, after the oral course of Diethylcarbamezine, AEC 
comes under normal limits, but it does not give symptomatic 
relief at times and many times, the symptoms relapse after 
cessation of medicines; as these drugs neutralize the eosinophil 
growth and activating factor IL-5, thus directly target eosinophils, 
resulting in eosinophil depletion17. The treatment aim of Post 
COVID eosinophilia should not be barely to decrease its count 
but to break the pathophysiology leading to the sequel. Here the 
Ayurvedic treatment protocol of Hetupratyanik (drug, food, and 
behaviour aspects that are antagonistic to causative factors of 
disease) Chikitsa (procedure to eliminate morbid doṣha from the 
body) plays a vital role. Hetupratyanik Chikitsa means the 
treatment consisting of the medicines, diets and regimens which 
have enduring antagonistic effects on the cause of the disease18. 
That is, one should think about the cause of the disease sequel, 
understand probable etiopathology, and consider that should plan 
the treatment; instead of giving treatment directly antagonistic to 
the disease. In the case of Post COVID eosinophilia, one has to 
find out the apparent cause of it, i.e. whether it is a nuisance stage 
of COVID 19 or hyperactive immune response of the body or side 
effect of some drug given to treat acute COVID condition or 
disease augmentation because of the vitiated doshas (functional 
regulatory factors of the body) lodges into other body parts 
consisting of khavaigunya (vacant space) caused due to 
functional, structural or both deformities.  
 
Hence the early identification and appropriate treatment of this 
aberrant hyperinflammatory response of eosinophils are 
important. This conceptual study helps to establish the possible 
etiopathology of eosinophilia as post COVID complication from 
conventional and Ayurveda points of view.  
 
Data collection 
 
Patients who visited the Post-COVID OPD of Kayachikitsa 
department, ITRA, Jamnagar were screened for post-COVID 
Syndrome by filling specially prepared post-COVID screening 
questionnaire. Specific investigations were performed according 
to patients presenting complaints. Patients with a history of 
COVID 19 and persistent symptoms such as cough, dyspnoea, 
chest discomfort, sore throat, wheezing etc., are advised to 
Complete Blood Count and Chest X-ray.  
 

Review Methods 
 
The above need base study information is collected from various 
Ayurvedic literature (Bruhatrayi, Laghutryayi), conventional 
science books and research articles. Databases were searched 
using keywords ‘COVID 19, eosinophilia and Ayurveda’ from 
search engines such as Google Scholar, PubMed and DHARA 
with ‘AND’ as a Boolean operator. Search without applying 
filters yielded 538 articles. The search was narrowed down using 
filters free full text, clinical trial, systematic review, meta-
analysis and 57 articles. After screening 57 articles, 28 articles 
were selected for data collection. All collected information is 
described under the heads in narrative and tabular form. 
 
DISCUSSION 
 
A particular condition noted in the selected study patients was 
Eosinophilia. Out of 242 patients, the differential eosinophilic 
count was found to increase in 159 patients, while both 
differential and absolute eosinophilic counts were raised in 134 
patients. There is no consistent association between Eosinophilia 
and Chest X-rays; hence findings of Chest X-rays are not 
discussed here. All these patients have a history of COVID 19, 
and here Eosinophilia is observed as a complication of COVID 
19; the condition is termed as Post COVID eosinophilia. 
According to Ayurveda, the condition ‘post-COVID 
eosinophilia’ can be correlated with Vataja Kasa. The 
Nidanapanchaka (five means of diagnosis according to 
Ayurveda) of the same can be justified as follows: 
 
Hetu (causes) 
 
The textual causative factors of the Vataja type of Kasa are; 
exposure to dust, smoke and wind, intake of non-unctuous cold 
and astringent food; Pramitashana (intake of food in less quantity 
or much less in quantity or not taking food at all), suppression of 
natural urges, excessive physical strain, residing in a cold place 
and use of cold water, Vishamashana (consuming less or more 
quantity of food at an improper time); vitiation of stable humours 
by Ama (product of improper digestion and metabolism); 
constipation associated with flatulence, exercise or walk beyond 
one’s capacity etc19.  
 
There are many causes of eosinophilia according to modern 
science, such as viral or parasitic infections20, external influences 
like industrialization, urbanization, environmental pollution and 
population explosion, and some medications like Antibiotics, 
NSAIDs, Antidepressants, Contraceptives, Antihypertensives, 
Leukotriene inhibitors, Anticonvulsants, Skin diseases, e.g., 
dermatitis, erythema multiforme, Haematopoietic diseases, e.g., 
polycythaemia vera, pernicious anaemia and also some 
miscellaneous disorders, e.g., polyarteritis nodosa, rheumatoid 
arthritis, a malignant disease with metastasis may trigger 
eosinophilia21. 
 
When the patient gets infected with SARS-CoV-2, and after he 
develops eosinophilia, the aetiology can be demonstrated as 
written to the fore. Infection of viral or parasitic origin may cause 
pulmonary infiltrates leading to eosinophilia20; also, during the 
treatment of the acute stage of COVID infection and for lingered 
symptoms, the patients used to have medications such as 
antibiotics, corticosteroids which can trigger eosinophilia. So, if 
it is a complication of treatment, by Ayurvedic terminology, it can 
be referred to as Ashuddha Chikitsa (the therapy which, while 
curing one disease, provokes another). Or it may be a direct 
complication of multisystem dysfunction produced by the 
coronavirus, i.e., Vyadhi Upadrava Avastha (nuisance stage of 
the disease). 
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Poorvaroopa (premonitory symptoms) 
 
The premonitory symptoms of Vataja Kasa are sore throat, 
itching in the throat, difficulty in swallowing etc.22, which may be 
present in post-COVID eosinophilia. 
 
Roopa (chief complaints) 
 
The textual symptoms of Vataja Kasa are excessive hoarseness of 
voice, dryness in the chest, throat and mouth, chest pain, 
headache, resonant sound during coughing, hollow sound during 

coughing, weakness, agitation, dry and paroxysmal cough23 
which may also be seen in post-COVID eosinophilia. 
 
Upashaya-anupashaya (aggravating and relieving factors) 
 
The symptoms get alleviated by food and drinks that are 
unctuous, sour, saline and warm, and the symptoms get 
aggravated after the digestion of food24 According to modern 
theory, there is variation in the count of eosinophils depending on 
the daytime. The lowest count is observed in the morning, 
whereas the highest count may be seen at night25. Therefore, there 
is a worsening of symptoms at night. 

 

 
 

Figure 1:  Samprapti of Vataja Kasa considering eosinophilia 
 

 
 

Figure 2:  Pathogenesis of eosinophilia in the frame of Shatkriyakala 
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Samprapti (pathogenesis) 
 
The Samprapti for this case can be illustrated as the causative 
factors mentioned earlier that lead to vitiation of Vata Dosha, 
which, under its Ruksha (dry) and Khara (rough) nature, causes 
dehydration in the body tissues, reducing liquidity and 
unctuousness in them ultimately leading to dry cough. The 
vitiated Vata, due to its Laghu (minute) and Sukshma (pervading) 
properties, spread quickly and gets located in the weakened parts 
of the body, which in this case are Pranavaha Srotasa (channels 
of respiration/respiratory system). The Sheeta (cold) property of 
vitiated Vata causes stiffness in the lung tissues leading to 
difficulty breathing. Because of Vata's Chala (wavering) 
property, there is paroxysmal coughing. All these etiological 
factors in-together lead to Vataja Kasa. The concept is depicted 
in Figure 1. 
 
According to modern theory, allergens, viruses, or parasites infect 
the immune-compromised person. By the influence of infection 
lymphatic system releases microfilariae periodically, which get 
trapped in pulmonary microcirculation and trigger an immune 
response leading to the release of eosinophils, which in turn 
causes infiltration in the lung parenchyma by eosinophils. 
Eosinophils release pro-inflammatory cytokines and cationic 
proteins. Pro-inflammatory cytokines release leukotrienes. Due to 
cationic proteins, there is a production of platelet-activating 
factors. Due to this inflammatory response produced by 
leukotrienes, bronchospasm and platelet-activating factors give 
rise to oedema of bronchioles leading to lung tissue injury. 
 
On the other hand, after COVID 19 infection, viral spike proteins 
bind to the ACE-2 dominant cells, which are present in the lungs 
and remain there for an indefinite time and impair their function 
leading to Impairment and shortage of oxygen supply to internal 
organs leading to inflammatory changes again causing 
bronchospasm, oedema of bronchioles and ultimately lung tissue 
injury26. Due to bronchospasm and oedema of bronchioles, there 
are symptoms like cough, wheezing and dyspnea. Lung tissue 
injury leads to chest heaviness and fatigue.  
 
The pathogenesis mentioned above of pulmonary eosinophilia 
can be structured in the frame of Shatkriyakala (six stages of 
pathogenesis according to Ayurveda). Infection of pulmonary 
microcirculation due to the release of microfilariae can be 
correlated with Sanchaya (accumulative stage). Triggering of 
immune response is said to be Prakopa (provocative stage). The 
release of eosinophils is Prasara (migration stage). When there is 
bronchospasm, oedema of bronchioles, and lung tissue injury due 
to the Sthanavaigunya (stage of localization), it gives rise to 
Vyakti (manifestation stage) of symptoms like cough, wheezing, 
dyspnea, chest heaviness and fatigue. The persistence of 
symptoms making the situation chronic or progressing to 
complications is Bheda avastha (stage of complication). The 
deliberation is depicted in Figure 2. 
 
The post-COVID eosinophilia is due to the reduced or lack of 
response from the immune system. The virus directly damages 
the alveoli wall causing impairment and shortage of oxygen 
supply to internal organs and thus leads to inflammatory changes 
affecting bronchioles which causes bronchospasm and ultimately 
damages lung tissues.  
 
In Ayurvedic classics, it is said there cannot be definite 
standardization of terminology for all diseases. The diseases that 
have not been described due to various names and forms should 
be treated from the point of view of humoral classification. The 
same humour, according to the diversity of causes and its 
localization in different regions, produces various diseases27. 

Therefore, the treatment should be initiated after diagnosing the 
nature of the disease, the different regions of localization and the 
special causative factors. Whatever is the opposite of morbid 
humour, affected body elements, and etiological factor is 
beneficial. If appropriately treated according to this principle, all 
the non-described diseases will also get cured28. In addition, the 
Hetupratyanik Chikitsa principle described by Acharya Charaka 
in Nidana sthana is also beneficial considering this consequence 
which has already been described in the introduction. 
 
CONCLUSION  
 
The current COVID-19 pandemic and Post Covid syndrome have 
raised many questions to the medical fraternity for which 
Ayurveda can be the solution for understanding the disease and 
its prevention and treatment. The fundamental Ayurvedic 
principles can help prevent and treat the disease COVID 19 and 
its persistent complications if applied to the humoral and illness 
condition. SARS-CoV-2 was directly or indirectly responsible for 
eosinophilia due to infection or recovery. Post-COVID 
eosinophilia can be correlated with Vataja Kasa and treated 
accordingly. This conceptual study can be useful for 
understanding the possible etiopathology of Post COVID 
eosinophilia and the benefit of Ayurvedic intervention for 
managing similar cases. More profound knowledge of the role 
and mechanisms of eosinophils in a different context is necessary. 
The role of eosinophils needs to be validated by further 
prospective observational and clinical studies to ensure precise 
treatment protocol with the safety and efficacy of the patients. To 
evaluate the exact mechanism, a proposal of various classical 
drugs for further studies is necessary from the field of AYUSH.  
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