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Abstract During this COVID-19 pandemic, except ster-
oid, none of the therapeutic measures have showed any
evidence of efficacy. Traditionally jala-neti using luke-
warm salted water remains a yogic way of maintaining
upper airway hygiene. Saline irrigation decreases the
concentration of inflammatory mediators (e.g. histamine,
leukotriene etc.) in nasal secretions, reduces the severity
and frequency of sinusitis, reduce need of antibiotic ther-
apy and restores competency of nasal mucosa. Jala-neti is
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an integral part of six cleansing techniques of yogic kriyas
practised in India since thousands of years. Jala-neti can
clean the upper airways, prevents colonization of infectious
agents, removes foreign bodies, prevents stasis of mucous
and subsequently enhances the drainage of paranasal
sinuses and maintain health. Regular practice of Jala neti
improves nasal symptoms and overall health status of
patients with sinusitis. Jala-neti sample can even be used
for COVID-19 diagnosis. Povidone iodine (PVP-I) has
been utilized as a time tested antimicrobial agent with
broad spectrum coverage against wide range of bacteria
and viruses. Anti-SARS-CoV-2 action of PVP-I was seen
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at a concentration as low as 0.45%. PVP-1 is generally well
tolerated upto 5%, however nasal ciliotoxicity is reported
at this concentration, however, this toxicity is not reported
with lower concentrations(1.25% and 0.5%). So, theoreti-
cally, by using neti-kriya with povidone iodine (0.5-1%) as
irrigation solution can combine and enhance the protection
against COVID-19 and this can be an important armor in
the fight against COVID-19. However, this hypothesis
needs to be validated in real life clinical trial scenario
before implementing.

Keywords Neti kriya - Jal neti - Povidone iodine -
PVP-I - SARS-CoV-2 - COVID-19

Background

COVID-19 infection has become a global pandemic since
it’s onset in 2019 November. In this current scenario, sci-
entists are trying their best to cope up with the situation
with all possible way e.g. drug repurposing [1-8], identi-
fication of newer drug target [9-11], development of var-
ious diagnostic modalities [12], vaccine development [13],
investigation of newer drug, virtual counseling/tele-medi-
cine [14], maintaining social distancing, use of personal
protective equipment (PPE), lifestyle modification (use of
sanitizer, hand washing etc.) etc. and so on.

In ancient Indian yogic system, various kriyas are
mentioned. These kriyas were integral part of day to day
life of yogis (saints). These yogic kriyas are reported to
boost immune system, improve respiratory capacity/ lung
function, relieve stress, improve physical and mental
strength and improve overall health [15]. Jala-neti” is an
integral part of six cleansing techniques, forming an
important aspects of “hatha-yoga” main aim being clearing
upper respiratory tract [1]. Incidentally, the upper respira-
tory tract is the commonest first site of inoculation of
SARS-CoV-2 [17]. The jala-neti procedure typically uses
lukewarm salted water as irrigation solution [16].

Povidone iodine (PVP-I) has been utilized as a time
tested antimicrobial agent with broad spectrum coverage
against various bacteria and viruses at a concentration as
low as 0.6% in vitro and clinical study [18, 19] and at
concentration of 0.45% against SARS-CoV-2 [20-22].

In this article, we are discussing about jala-neti with
povidone iodine irrigating solution as a therapeutic/pre-
ventive modality against COVID-19. By combining the
jala-neti procedure and povidone iodine irrigation, we tend
to enhance and optimize the beneficial effects of both the
procedures as a weapon against COVID-19. The combi-
nation may be theoretically especially relevant for popu-
lation at risk of COVID-19 e.g. health care worker,
asymptomatic and mild to moderate COVID-19 population
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and to give insight how to practice the procedure in correct
way in this ongoing global pandemic.

Nasopharyngeal Localization of the Virus

In human airways, highest expression of ACE2 (required
for SARS-CoV-2 entry) in the nasal goblet cells and cili-
ated epithelium [23]. To better understand viral tropism,
Sungnak et al. [24] evaluated the RNA expression of ACE2
and TMPRSS2 (Spike-protein priming protease) and found
that both are expressed adequately in upper respiratory
epithelium and nasal epithelial cells (especially goblet cells
and ciliated-cells) display the highest ACE2 expression
among of all the epithelial cells analyzed [24]. Similarly
Hamming et al. [25] and Wu et al. [26] showed increased
ACE2 expression in the basal layer of the “non-keratiniz-
ing squamous epithelium” in nasal and oral mucosa.
Another study by Wu et al. [27] by using “single-cell RNA
expression profiling” showed excessive ACE2 expression
in nasal and mouth tissue along with co-expression of
TMPRSS2 [27]. Based on the “public single-cell RNA-Seq
datasets”, Wu et al. [26] also found that pattern of
expression of ACE2 was similar in nasal tissue, mouth,
lung tissue and colon. Thus all these studies point towards
to the fact that, nasopharyngeal localization through ACE
receptor may serve as an important route of viral entry.

Transmissibility of SARS-CoV-2

SARS-CoV-2 virus has high transmission potential in all
phases of disease: before, during and after the acute illness
and it is characterized by presence of significant viral load
in nasal as well as oral swab in all the phases of disease
(more viral load in nasal swab ac compared to throat
sample) both in asymptomatic as well as symptomatic
patients suggesting equal transmission potential [23, 28].
So, theoretically, anything which decreases the viral load in
oropharynx and nasopharynx can have some effect as a
preventive and/or therapeutic agent and may decrease the
transmission process.

In case of health care set up, especially in relation to
aerosol-generating procedures, enhancement of transmis-
sion of virus can occur via transit through the nasal cavity
and the upper respiratory tract receives a higher viral
concentration in upper respiratory tract e.g. nasal cavity,
sinuses etc. which may be evident upto 3 h [29]. Thus there
is a need to explore other preventive measure to break the
chain of virus transmission in the upper respiratory tract in
addition to use of “personal protective equipment” espe-
cially to the health-care and frontline workers.
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Role of Povidone Iodine in COVID-19

Povidone iodine (PVP-I) is a time tested antimicrobial
agent active against wide spectrum of bacteria and viruses
(covers both enveloped as well as non-enveloped viruses
including corona virus family) [19]. 1% povidone iodine is
already in use for viral conjunctivitis, especially adenoviral
conjunctivitis [30-33] and can also be used in COVID-19
associated conjunctivitis [18, 19]. Povidone iodine sinus
irrigations shows 43% post-treatment culture negativity
result as compared to saline irrigation [34]. Again, occur-
rence of resistance is not a problem with PVP-1.

With special mention to its efficacy against corona virus,
treatment of SARS-CoV for 2 min with PVP-I (concen-
tration 0.23% and above, viral titer evaluated at 120 s) [35]
reduces its infectivity to “below detectable level” and the
efficiency of PVP-I was similar to 70% ethanol [35]. PVP-I
gurgle/mouth wash (0.23% for 15 s rapidly inactivate
SARS-CoV, MERS-CoV and Influenza virus A) and nasal
spray with essential iodine drops showed to be effective
against different virus [36, 37]. Reduction of the viral
infectivity by use of 1% PVP-I for (15 s for MARS-CoV
and 1 min for SARS-CoV) has been proved by in vitro
study [38]. Lowest concentration of PVP-I found to be
effective against SARS-CoV-2 was 0.45% [20-22].

IVIEW-1201 and IVIEW-1503, which are two in-situ
gel forming formulations of PVP-I, consisting of 1.0% and
0.6% of Povidone-iodine [39], reduced SARS-CoV-2 viral
titers to near or below the level of detection after 2 min of
exposure. This also indicates that long acting nasal-spray
can serve as a potential prophylactic measure against
COVID-19 infection [39]. Another iodine preparation
iodine V (essential lodine drops containing elemental-
iodine 200 pg /ml) also inhibited SARS-CoV-2 effectively
in vitro. [40]

In otorhinolaryngology practice, application of PVP-I
(0.5%) by nasal route and oral route (gurgle) is recom-
mended as a part of “SARS-CoV-2 a transmission reduc-
tion plan” [29]. PVP-I via nasal and oral route (gurgle)
may serve as an effective preventive measure for close
contacts of positive patient, subclinical asymptomatic car-
riers, mild symptomatic and “convalescent seroconverted
patients” [23] due to its easy availability, accessibility, low
cost. 1.25% PVP-I or below co concentration of PVP-I also
not associated with inhibitory effect on ciliary clearance of
nasal cavity as reported by previous data [41].

Role of yogic Kriyas

Physiological effects of yogic kriyas are already estab-
lished [42]. Neti kriya is an integral part of the “six
cleansing techniques/kriyas described in yogic literature
forming most aspects of “hatha yoga” (a form of yoga that
uses physical postures in combination with breathing and/
or meditation practices) [43] namely Kapalbhati, Trataka,
Neti, Dhauti, Nauli and Basti kriya etc.[16, 44]. Hatha yoga
is being practiced widely throughout the globe as an
intervention among patients with long standing upper res-
piratory tract infection and also as a physical measure of
“stress-reliever” especially in treatment drop out patients
with wide acceptability [49].

Neti Kriya is based on the principle of clearing upper
part of respiratory tract by using an irrigating fluid and it
effectively removes the foreign bodies, prevents stasis of
mucous and subsequently enhances drainage of paranasal
sinuses and maintain health [16]. Neti is classified into two
categories namely Jala-Neti and Sutra-Neti. Twice daily
regular practice of Jala-neti for 6 week shows significant
improvement of nasal symptoms and overall health status
of patients with sinusitis [45]. It was found useful in
chronic sinusitis in pediatric population while practiced
using hypertonic saline [46, 47] who were not cured even
after 1 months of standard treatment.

Evidence shows that, following saline solution irrigation
(for 6 h after following single 15 min of treatment) [48],
concentration of inflammatory mediators (e.g. histamine,
leukotriene etc.) in the nasal secretions is significantly
decreased. Daily nasal irrigation for a period of 6 months
with a hypertonic saline solution reduced the severity of
symptoms of sinusitis with reduced frequency of acute
exacerbations along with need for antibiotic therapy both in
patients [49, 50] and healthy adults [51] restored compe-
tency of nasal mucosa [16]. A systematic review already
addressed the therapeutic effects of jala-neti in various
systemic disease [49].

Regular practice of jala-neti in morning before doing
any asana enhances cleaning upper respiratory tract
secretions and decrease viral load as high-volume and high
concentration of irrigating fluid administered locally
directly to the nasal cavity. Jala Neti practice improves
mucociliary clearance, decrease the inflammatory media-
tors and prevent blockage of sinus Ostia [52]. By
improving sensitivity of nasal mucosa to allergen, the
frequency of recurrence of upper respiratory tract infection
is decreased by regular practice of jala neti [52]. Over all
nasal cavity hygiene and its function is improved by reg-
ular jala neti alone by relieving nasal congestion, decrease
the viscosity of mucous and keep nasal cavity moist [53].
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Traditional Method of Practice

Traditional method of practice of Jala Neti is by using a
“neti pot” which is filled with slightly warm saline water
(commonly 2.5gm salt in 500 ml of water) with recom-
mended concentration of 2-3.5% for in nasal irrigation
[54]. Other irrigation fluid used in traditional practice is
milk, honey etc. and ideal time for practice is early
morning [49]. Temperature of water/irrigating solution
should to be checked before starting irrigation. Never to
use plain water without salt as it may cause pain or vaso-
vagal attack. The procedure should be conducted only after
proper training with one person by side to the patient. The
jal-neti procedure is not indicated in pediatric population.
Among patients with chronic nasal bleeding, deformity of
nose, proper precaution is to be taken and procedure to be
practiced under expert guidance. Patient prone to ear
infections should avoid jala-neti procedure [16]. [Video
uploaded].

Standardized Procedure of Neti Kriya

The patient needs to sit comfortably in “kagasana” and to
lean forward during the procedure. While performing the
procedure, the nozzle of the neti-pot (prefilled with irri-
gation solution comprising of lukewarm water premixed
with specified amount of salt) is to be inserted through one
nostril. During the whole procedure normal breathing is to
be continued through mouth. The irrigating fluid is allowed
to enter through one nostril and to come out through other
nostril [55]. In modern era, 4-size sterile rubber catheter is
used in the jala neti practice [49]. Through both nostril
average 200-300 ml (half in each nostril) of solution has to
be irrigated using neti kriya technique for effective result
[36, 37]. Whole procedure should to be routinely practiced
2/3 times per day for better result. After neti, kapalbhati
(Forceful exhalation of air which is followed by passive
inhalation in rapid successions) is recommended to expel
the residual irrigating fluid [49].

Possible Adverse Event/Side Effect

Although jala-neti is being practiced for thousands of years
and is widely accepted as a safe procedure provided proper
training is given before starting the practice. Mild risk of
small amount of irrigating fluid entering into throat, mild
stinging sensation etc. can be seen, but these improve over
time when person is trained. Pediatric population should be
avoided. Lower concentration of salt may cause burning
sensation, nausea, cough etc. while higher concentration
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may hamper on mucociliary clearance in nasal cavity, pain,
irritation and obstruction of nasal cavity [16]. Anosmia
may occur as an adverse event (long term or temporary) of
the intervention [56]. In the context of COVID-19, as there
is risk of cross contamination, practioners should avoid
using the same neti pot.

Jala-Neti in the Context of COVID-19 Diagnosis

Gupta et al. in their study [55] has described Jala neti as
diagnostic modality for COVID-19 nasal sample collec-
tion. The author recommends that due to low sensitivity of
the standard method of collection of nasopharyngeal sam-
ple collection technique [57] different other methods of
sampling method have been evaluated (e.g. nasal wash
[58], a sample taken by injecting and aspirating saline with
the help of a syringe [58]) and jala neti may be a potential
diagnostic method for detection [55].

Jala Neti Using Povidone Iodine as Irrigating Fluid
for SARS-CoV-2

Theoretically, jala-neti with PVP-I may serve as potential
physical measure in COVID-19 scenario by preventing
colonization of virus in upper respiratory tract thus hamper
subsequent involvement of lower respiratory tract and can
serve as both preventive and therapeutic measure. At pre-
sent various concentration of PVP-I is available such 10%,
5% and 2% [59]. Lowest concentration found to be effec-
tive against SARS-CoV-2 was 0.45% [20-22].

One clinical study demonstrate that 5% PVP-I was safe
while delivered as a swab with only side effect reported as
“vasovagal reaction during swab administration” [60].
However, published in vitro study demonstrated that 5%
concentration showed toxicity against cilia [61, 62]. This
nasal ciliotoxic effect was not observed with lower con-
centration with PVP-I e.g. 0.5% [61, 62] Kramer et al.
documented that there was “no suppression of ciliary
activity” while applying 1.25% PVP-1 as compared to
0.2% chlorhexidine (induced inhibition/reduction of ciliary
activity to below the range of the physiological minimum)
[63]. With effectiveness in killing the virus, low reported
resistance, easy affordability of PVP-I and widespread
acceptability of jala-neti, jala neti using low concentration
of PVP-I (0.5-1%) as irrigating agent may be used as both
preventive and therapeutic physical measure to disinfect
the sino-nasal cavity/ decrease viral load for SARS-CoV-2
in COVID-19 scenario [64, 65]. However it needs clinical
validation.
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Author’s Experience

The authors PS and AB practiced jala neti (lukewarm water
with saline salt for cleaning their upper airway since last
15 years and with povidone iodine 0.5-1% intermittently
since last 8 years for managing common respiratory ail-
ments. This concentration of povidone iodine was tolerated
well by both the authors over the period. Requirement of
antibiotic for various nasopharyngeal infections were
reduced for both the authors during this period. However,
these findings need to be evaluated in the setting of a
randomized controlled trial with adequate sample size for
evaluation of generalisability of the findings.

Conclusions

Neti kriya a time tested physical measure to manage is an
important yogic kriya which is practiced since thousands of
years, used as therapy and preventive tool against upper
respiratory tract with various modifications in modern
practices. Jala-neti using PVP-I (0.5-1%) as irrigation fluid
can be used as a preventive/therapeutic measure against
upper nasopharyngeal localization of the virus and differ-
ent infectious agents including SARS-CoV-2. Thus there is
a definite theoretical advantage of combining both these
interventions. However, randomized controlled trials with
adequate sample size are warranted to evaluate the external
validity of these findings.
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