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Modern dry salt therapy (halotherapy) can date its origins to the salt mines in Europe and
Russia, where it was called speleotherapy, a respiratory therapy which involves the
breathing of salt-infused air in a micro-climate of a salt mine. It was first officially
recognized as a therapy in 1843 by Polish physician Dr. Feliks Boczkowski, who noticed
that the salt mine workers rarely suffered from respiratory issues.

Miners, who chiseled, ground, and hammered the salt, produced micro-sized particles that
were dispersed into the air and inhaled. Additionally, there were ideal conditions below
the Earth’s surface where air pressure and circulation, and humidity and temperature
affected the quality of the environment. The air lacks airborne pollutants such as pollen
and radon. In this environment, miners were receiving many natural health benefits by
breathing in the salt particles.

Impressed with the positive health benefits he witnessed in the salt mines, Dr. Boczkowski
founded and opened the first health resort facility at the Wieliczka Salt Mine in Poland.

Throughout Eastern Europe, others started using hollowed-out areas of salt mines, which
were referred to as "caves", as underground health resorts and sanatoriums.

People would often spend days in the salt mines since speleotherapy was providing a
significant positive impact on their health and wellbeing. Realizing that most people didn’t
have the time to spend in a salt mine or "cave", nor the financial resources to travel there,
the Russians started to investigate developing the technology of how to recreate the
microclimate of these micro-sized particles for inhalation.

In 1976, Russian doctors and scientists created the first halogenerator, which replicated
the conditions of salt mines, and halotherapy, the above-ground alternative for
speleotherapy, was born.
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A halogenerator is a machine that intakes air and is comprised of a salt feeder, and a
grinder or blade cutting mechanism that transforms pure grade sodium chloride into
precise micro-sized salt particles and disperses the dry salt aerosol via a fan through an
opening into a salt therapy room.

The depth of penetration into the airways is largely determined by particle size. In order
to guarantee that the inhaled salt reaches not only the main respiratory tract and the
bronchi but also the bronchiole and alveoli, the particle size should be between 0.1 and
5 microns, with 80% or greater smaller than 2 microns.

In Europe, halogenerator technology has evolved to the point that some medical device
companies are now manufacturing halogenerators, which are being used by medical
facilities and hospitals throughout Europe. When you can control the particle size and
the concentration of how much salt is being inhaled; that’s where the efficacy comes
from this modality. Clinical studies have been done with halogenerators that have
consistent particles sizes where concentration levels can be controlled, and dosing and
protocols can be established.

In the United States, dry salt therapy (halotherapy) started approximately 10 years ago
with about a dozen facilities, and over the years, growing not as a trend but as an
industry, over 1,000 salt therapy facilities are now expected by 2020. The restraints of
the United States healthcare system, which includes FDA approval, pharmaceutical and
insurance companies, medical lobbyists, and other restrictions are the only deterrents
affecting its progress.

More clinical studies need to be performed and validated in the United States in order
to be more widely accepted by the medical community, but there is proven success,
effectiveness, and results in using dry salt therapy as a complementary and alternative
treatment in conjunction with respiratory issues, skin conditions, and overall general
wellness.
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There has been lots of science about hypertonic saline solutions in terms of nebulizer
treatments, wet salt therapy solutions and saline, so utilizing salt and saline in medical
environments is not something that is foreign. This is a dry salt application designed through
a delivery mechanism of inhalation, and due to the particle size, it’s able to penetrate the
epidermis at the surface level.

Super Absorbent - Dry salt acts like a sponge attracting foreign substances along its path
through the respiratory tract. The dry salt can be imagined behaving like a toothbrush that
cleans the respiratory system removing the build-up of foreign elements that cause various
respiratory ailments and conditions. Dry salt aerosol is also very hygroscopic. As quickly as it
can, it attracts as much moisture as possible. When salt particles are inhaled and deposited
on the mucus on the bronchial tree, the mucus is liquefied, which facilitates its easy
expectoration. Sputum is loosened and can then be removed by coughing. The obvious
advantage of this is that any blocking of the airways caused by the mucus is removed.

Dry salt aerosol also works as a mucokinetic agent and can increase the effectiveness of a
cough, either by increasing expiratory cough airflow or by unsticking highly adhesive
secretions from the airway walls. Salt stimulates the bronchial self-cleaning mechanism and
can, therefore, act as an expectorant. This slight stimulation removes the mucus faster.

Anti-Inflammatory - Inhaled dry salt particles may help to reduce inflammation in the entire
respiratory tract and widen the airway passages. Clinical studies have found that the
inhalation of dry salt aerosol results in decreased colonization of pathogenic bacteria flora. A
clean respiratory system naturally results in higher oxygen intake, increased energy, and an
improved immune system.

Anti-Bacterial - The dry salt particles act as an anti-bacterial agent, dissolving bacteria and
pollutants lodged in the respiratory tract. These are then either coughed up or naturally
expelled by the body.

The micro-particles of salt also have a beneficial influence to the integument system

(skin protective layer) and hairs providing healing and cosmetic effects. This increases
activity of skin cell ion channels and activates electrophysiological activity that determines
the skin’s protective properties. The dry salt impacts the skin microcirculation and assists
cellular membrane activity used in dermatology and cosmetology and enhances their
effectiveness.
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Halotherapy benefits adults and children alike, as well as athletes and animals. It is
natural and safe and there are no known side effects. Many people who undergo
halotherapy as a complementary treatment on a regular basis may find relief from a
variety of respiratory conditions such as:

o Allergies J Pneumonia

o Asthma J Rhinitis

. Bronchitis . Sinus Infections

o Bronchial Infections J Sinusitis

o Cold and Flu . Smoker’s Cough

o COPD J Snoring & Sleep Apnea
o Cystic Fibrosis J Stress & Fatigue

. Emphysema . Wheezing

Dry salt therapy is also extremely beneficial to your skin in treating:

* Acne e Dermatitis e Swelling & Inflammation
e Eczema e Rosacea e Dry & Flaky Skin
e Psoriasis e |ltching e Rashes

e Skin Aging

In addition, dry salt therapy has been shown to reduce:

e Anxiety
e Fatigue
e Stress

The best thing about dry salt therapy, however, is that despite the fact that it can be
used to help treat the respiratory issues and skin conditions listed above, it can be used
by anyone to enhance their overall respiratory hygiene and combat the poor quality of
today's indoor and outdoor air.
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Typically, salt therapy is offered via salt therapy rooms in public environments such as
standalone salt therapy facilities, day spas, fitness clubs, med spas and wellness centers,
doctor offices, private country clubs, and destination resorts.

These rooms are specifically designed to control the proper salt concentration and air
ventilation inside a room for people to be able to sit back, relax, breathe, and inhale in
the micro-sized salt particles.

Salt therapy rooms are sometimes referred to as "salt caves" when such things as
Himalayan salt are added to the floor, walls, and ceiling in an effort to make them look
like the original salt caves and mines in Europe. This Himalayan salt, however, is just
decor, and provides no therapeutic value.

Oftentimes, salt therapy is being offered along with yoga, massage, reiki, acupuncture,
sound therapy, and meditation. Children's play rooms are beginning to incorporate salt
therapy, and businesses are starting to hold company meetings in salt rooms.

The amount of salt aerosol inhalation is dependent on two factors:

1. The concentration of salt in the air
2. The length of salt aerosol inhalation

The duration of a salt therapy session is based on the size and cubic volume of air space
in the environment and can be anywhere from 45 minutes in a salt therapy room down
to 10 minutes in smaller, portable salt therapy units. Skin that is exposed will absorb
the micro-sized salt particles that are not inhaled.
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There have been a number of clinical studies and research on halotherapy, and, to date,
there are no known contraindications otherwise than what has been recommended based
on the properties of sodium chloride, as well as in health code situations in public
environments, people with any type of:

Active tuberculosis
Contagious conditions
Late stage lung cancer
Acute issues & fever
Open wounds & sores
Cardiac insufficiency

We understand more studies are needed to understand if there are any further
contraindications, but we can confidently say that thousands of individuals have
experienced salt therapy throughout the decades, and none have suggested the
contraindications were present. We also encourage individuals to consult their local
physician before beginning any regiment of dry salt therapy.

Some people are concerned about the intake of salt because of issues relating to diet, high
blood pressure, and hypertension. This type of salt intake is connected to the digestive
tract. Dry salt therapy is different as it is associated with the respiratory system. When
inhaled, the amount of micro salt particles entering your respiratory system is extremely
low, so it doesn’t present any risk to your health. It kills bacteria, reduces inflammation, and
expands airways.

There have been no reports stating that inhaling the amount of salt being utilized in a salt
therapy session can provide any type of disruption or elevation of high blood pressure or
hypertension.

Halotherapy requires the highest-quality salt available, which means that the cleanest salt
available should be used. All the clinical studies and research for halotherapy involve only
using 99.99% pure grade sodium chloride. This salt comes from the earth and seas but goes
through a process eliminating and removing all debris and contaminants. It is not processed
with any additives or caking agents such as table salt.
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Based on an individual's condition and symptomes, this can vary, since like many wellness
and health regimens, individuals respond differently. Many individuals will notice a positive
effect in just in one session, however, a series of sessions is recommended for optimal
results.

Some people go two to three times a week for a three to four-week ritual during allergy and
cold seasons, some people go twice a week for six to eight weeks for more chronic
conditions. Those who go for general wellness, stress relief, and relaxation simply go as
often as they like.

For best results, a series of treatments is recommended. The Salt Therapy Association
additionally recommends using dry salt therapy as a continuous preventive measure to
strengthen the immune system against colds, cough, allergies, and sinusitis. There are some
people who have salt therapy in their homes and do a daily ritual. You cannot overdose
from salt therapy.

Although the FDA has yet to establish official protocols for dry salt therapy in the United
States, some European countries have incorporated the following duration of treatment:

Asthma (mild): 12-14 days *SOURCE:
Asthma (severe): 18-21 days MINISTRY OF PUBLIC HEALTH OF THE RUSSIAN FEDERATION, Halotherapy Application
Acute bronchitis: 12-14 days in Treatment and Rehabilitation of Respiratory Diseases, Methodical Recommendation

. No. 95/111, Moscow 1995
Recurrent bronchitis: 12-14 days

Chronic simple bronchitis: 18-21 days Methodical recommendation was discussed and approved by the Scientific Board of
' the Institute of Pulmonology of the Russian Federation.

Chronic obstructive bronchitis: 18-21 days
Pneumonia after acute stage' 12-14 days Clinical-Research Respiratory Center, St. Petersburg — Doctors A.V. Chervinskaya, S.I.

o . Konovalov, 0.V. Strashnova, N.G. Samsonova
Cystic fibrosis: 20-25 days

hr ni inusitis: 14-1 Institute of Pulmonology of the Russian Federation, Moscow — Doctors A.G. Chchalin,

Chro C.S US tis 8 days 1.D. Apulcina, I.E. Furman, A.A. Bondarenko, M.V. Samsonova

Acute sinusitis: 3-5 days

H f ver: 12-14 Pavlov National Medical University, St. Petersburg — Doctors M.S. Pluzhnikov, A.N.
ayteve days Aleksandrov, I.M. Raznatovskiy, N.N. Tretyakova, K.N. Monachov

Smokers: 12-14 days

PLEASE NOTE:

For best results, during a course of therapy, chronic sufferers should try to complete sessions as consecutively as possible - daily
is best, but at least 3 times a week are usually needed for challenging cases.

Back-to-back sessions - two in a row - can be greatly beneficial for sinus and skin conditions, though are not always
recommended for chronic lung conditions.
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Salt has been used for its healing and therapeutic qualities for thousands of years from a
variety of geographic regions and cultures. In modern times, dry salt therapy, also called
Halotherapy, has been observed and researched with recorded studies that go as far back
as the early 1800’s from physicians and scientists throughout Europe and the Far East. In
the past few decades, more recent and current clinical studies have been published
showing the efficacy of dry salt therapy and its application to various conditions.

Most of the current research and clinical studies are based in the countries where dry salt
therapy has been a health and wellness modality for the past few decades such as Russia,
Hungary, Poland, Finland, Israel, Italy and other geographic locations. These studies have
been conducted by licensed medical professionals, clinical researchers, and have been
published in various medical journals and publications such as the US National Library of
Medicine and the National Institutes of Health.

Some of the current research and published articles focus on how dry salt therapy impacts
bronchitis, chronic obstructive lung diseases (COPD), asthmatics, dermatology, and other
conditions.

The Salt Therapy Association is also leading the way with supporting additional medical
and clinical studies here in the United States and abroad to further the research,
development and efficacy of dry salt therapy/halotherapy.

The following are some of the published abstracts and clinical and medical studies
conducted with dry salt therapy, halotherapy, dry salt aerosol, etc.

Dr. Alina Chervinskaya, one of the founding directors of the STA, conducted many of the
studies you are about to read. Dr. Daniel T. Layish, who is also a founding director of the
STA, was not only involved with an initial study but he also wrote an article, and has
participated in other activities supporting salt therapy.
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Abstract

Objectives: Cystic fibrosis (CF) is a complex genetic disorder
involving the lower and upper respiratory tract. The purpose of this
study is to evaluate the effect of Halotherapy on sinusitis symptoms,
dyspnea, pulmonary function tests, and quality of life in CF patients.

Study design: This was a pilot open-label before-and-after-study.

Settings: The study was performed at the Salt Room® Orlando.
Participants were from a single CF care center, and were enrolled
in the study between January and June, 2012.

Subjects and methods: Patients with clinically stable CF were
included in the study. Participants received 9 sessions of HT, 45
minutes each, completed over a 3-week period. Study endpoints
include: FEV1 and FVC, Borg dyspnea index test, Cystic Fibrosis
Questionnaire-Revised (CFQ-R), and the Sino-Nasal Outcome
Test (SNOT-20).

Results: Twelve patients completed the study protocol. FEV1 and
FVC did not change significantly (p= 0.49 and 0.87, respectively).
SNOT-20 score improved by 0.62 points (95% CI -1.03 to -0.2, P =
0.007). There was a trend for improvement in Borg Dyspnea index;
the mean score decreased by 0.79 (95% CI -1.64 to 0.05, P=0.065).
There was significant improvement in the physical domain, the
health perception domain, and the digestive domain.

Conclusion: HT is associated with improvement in symptoms
of sinus disease in CF, and should be explored as an adjunct
treatment for CF patients.

Introduction

Cystic fibrosis (CF) is a complex genetic disorder characterized by
dehydration of the respiratory epithelial surface resulting in impaired
mucociliary clearance [1,2]. Thick, sticky secretions obstruct the lower
airways and sinuses, providing an environment for chronic infection.
A significant proportion of CF patients experience experience sinus
symptoms and almost all have radiographic findings of chronic
sinusitis. Increasing the volume of airway surface liquid improves
mucus clearance in patients with CF [2,3]. Inhaled hypertonic saline
is one method used in patients older than 6 years to rehydrate the

airways [3]. In clinical trials hypertonic saline inhalation improved
pulmonary function [2,4], and respiratory symptoms, reduced
pulmonary exacerbations [4,5] and reduced absenteeism from school
or work [5]. Halotherarpy (HT; “halos” means salt in Greek) aims to
deliver salt particles into the upper and lower airways, and appears to
be a promising alternative method.

For centuries, especially in Eastern Europe, people have visited
natural salt caves for the healing properties of the air. Halotherapy
(HT) simulates conditions in a natural salt cave by dispersing salt
particles in a controlled air medium. While similar in principles
to hypertonic saline, HT differs in that it delivers dry aerosol
microparticles (1-5um) of salt rather than a wet solution [6]. Typically,
a person visits a facility that provides HT services for a period of
30-60 minutes, where they read or perform relaxing activities while
undergoing halotherapy. Breathing through the nose and mouth
allows treatment effect to target the upper and lower airways.

While considered spa treatment, Halotherapy’s effectiveness was
evaluated in multiple clinical trials. HT was studied in 139 patients with
respiratory diseases, among whom 5 had CF. Improvements in flow-
volume loop parameters and decreased bronchial resistance measured
by plethysmography were reported after 10-20 sessions. The CF
patients were reported to have similar response with the treatment [7].
Another recent study showed an increase in lung function and sputum
production in 6 CF subjects after only 5 halotherapy sessions [7].

As a pilot work to assess feasibility, evaluate effectiveness, and
gather clinical data to better estimate sample size for an experimental
study, we used a pre- and post- test study design to assess the effect of
HT on the pulmonary and sinus symptoms, dyspnea, and quality of
life in CF patients.

Methods

This open-label study was performed at the Salt Room® Orlando,
which provided the facilities for HT. Patients from a single CF care
center (Central Florida Pulmonary Group, Orlando, FL, USA) were
enrolled in the study between January and June of 2012. Study
endpoints were measured twice: before the first and after the last HT
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Table 1: Baseline Characteristics of the 12 Patients

Age 35.11 as
Female 8 (66.7%) ' S ~
FEV1 (L)(% predicted) 1.841.7 +/- 0.75 (56.17) 2 >
FVC (L) 2.8183 +/- 0.98 15
FEV1/FVC 65.3% +/-12.73% 1
SNOT 20 1.48 +/-0.65 05 = —~—
Borg Dyspnea Score 2.17 +/-1.09 4
CFQ-R ° Before After

The physical domain 57.6+/-23.0

The Vitality Domain 56.9 +/- 15.8 Figure 1: Individual patient SNOT 20 scores before and after HT

The Emotion Domain 83.3 +/-14.6

The eating domain 96.3 +/-9.9

The treatment burden 55.5 +/- 20.6 s

4
Health ti 63.9 +/-12.6
eal p.ercep |on. is \

The Social Domain 65.7 +/- 12.3 R \

Body Image 84.2 +/-23.4 a5

Role Domain 85.4 +/-13.4 S ,

Weight domain 66.7 +/- 37.6 15

Respiratory domain 54.6 +/-18.9 '1

The digest domain 81.5+/-13.8 0s |
All values except gender are stated +/- SD 0 ; )

Table 2: Effect of Halotherapy on Lung Function, SNOT, and Borg Score

FEV1 -0.0192 (95% CI -0.0781 to 0.0398, P=0.49)
FvC -0.010(95% CI-0.1202 to 0.1402, P=0.87).
SNOT 20 -0.62(95% CI -1.03 to -0.2, P=0.007)".

Borg Score -0.79(95% CI -1.64 to 0.05, P=0.065).

session. The ethics committee at Quorum Review Board approved the
study. Each participant provided written informed consent or assent.
The trial was designed and executed by the academic investigators.
The Salt Room® Orlando provided the HT sessions and information
on participants attendance but otherwise did not participate in the
design and conduct of the study, in the analysis and interpretation of
the data, or in the writing or review of the manuscript.

The inclusions criteria were the following: History of CF and the
following, age 15 years and older, clinically stable on their medical
regimen for at least a month prior to enrollment, forced vital capacity
(FVC)>40% of predicted value, forced expiratory volume in one
second (FEV1) between 30% and 85% of predicted value, and a score
of 10 or above on the rhinologic domain of the Sino-Nasal-Outcome
Test-20 (SNOT 20), which is a validated patient-outcome reported
measure with four sub-domain: psychological function, rhinological
symptoms, sleep function, and ear and/or facial symptoms [8].
Participants who had received antibiotics or corticosteroids for the
treatment of a pulmonary exacerbation within 30 days, had taken
hypertonic saline within two weeks, or had used HT previously were
all excluded from the study. Patients were screened for eligibility in the
clinic, prior to enrollment. Eligible participants, based on the available
clinical information, returned for a baseline visit within one week of
screening. At the baseline visit patients provided written consent,
had a medical history and physical exam, performed spirometry,
and answered questionnaires, including the Borg dyspnea index test,
Cystic Fibrosis Questionnaire-Revised (CFQ-R), and the Sino-Nasal
Outcome Test (SNOT-20).

Results

Between January and June of 2012, twelve participants completed
the study protocol, including all 9 sessions of HT. Two additional
patients met the inclusion criteria but they developed respiratory
exacerbations before starting the treatment and were excluded
from the analysis. Every participant completed medical history and
physical exam, spirometry test, and sets of questionnaires (Borg,
CFQ-R, SNOT-20). During the course of the study the participants
continued on their standard regimen of treatment for CF.

The baseline characteristics of the participants are shown in Table
1. The average duration of follow up was 3 weeks. FEV1 and FVC
did not change significantly (p value of 0.49 and 0.87, respectively).

Before After

Figure 2: Individual patient Borg scores before and after HT

Table 3: Effect of Halotherapy on CFQ-R**

8.33 (95% Cl1 4.09 to 12.57, P = 0.001)*
6.25 (95% Cl1 -2.97 to 15.47, P = 0.16)
3.95(95% CI -1.98 t0 9.90, P = 0.176

0 (correlation and t test can’t be computed since values
were unchanged)

1.85 (95% Cl1-9.72 to 13.42, P = 0.73)
10.18 (95% CI 3.19 to 17.15, P = 0.008)*
5.092 (95% Cl1 1.95 to 12.14, P = 0.14)

Physical domain
Vitality Domain
Emotion Domain
Eating domain

Treatment Burden

Health perception

Social Domain

Body Image -4.62 (95% C1-11.03 to 1.77, P = 0.14)
Role Domain 0.00 (95% CI -6.81 t0 6.81, P = 1.0)
Weight domain ~ 5.55 (95% CI -10.54 to 21.65, P = 0.46)

Respiratory domain 9.25 (95% Cl -2.94 to 21.46, P = 0.124)
Digestive domain 10.18 (95% ClI 4.39 to 15.97, P = 0.002)*

* Statistically significant difference

** For each domain in the CFQ-R a higher score indicated improvement.
Highest possible =100.

Physical*

Before

After

Body Image Health Perceptions*

Social

Figure 3: CFQR domains

The score on the CFQ-R domains ranges from 0, the worst score (poor
health), to 100, the best score (good health). Asterisks indicate P<0.05 for the
comparison between before- and after- treatment.

SNOT-20 Table 2 score (Figure 1) improved by 0.62 points (95% CI
-1.03 to -0.2, P=0.007). There was a trend for improvement in Borg
Dyspnea index (Figure 2); the mean score decreased by 0.79 (95%
CI -1.64 to 0.05, P=0.065). Among the CFQ-R Table 3 domains
there was significant improvement in the physical domain, the
health perception domain, and the digestive domain. The respiratory
domain improved by an average of 9.25 points, and while this is well
above the recognized clinically important difference of 4 points, the

Achkar et al. Int J Respir Pulm Med 2015, 2:1
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change did not reach significance (p=0.124). All the other domains
showed no significant change (Figure 3). There were no reports of
chest tightness or wheezing as a direct result of the HT.

Discussion

This pilot study of HT is the first to include assessment of
pulmonary function, dyspnea scores, sinus symptoms, and quality
of life exclusively in patients with CF. Hypertonic saline has long
been used successfully in CF, and HT is thought to work similarly in
clearing the thick mucus secretions. A potential advantage of HT is
the osmotic effects of salt particles both in the nose and sinuses as well
as the lower airways. Hypertonic saline inhalation functions mainly
in the lower airways, and may also be used via lavage or nebulization
to the sinuses, but this is a separate procedure. Hypertonic saline
can provoke bronchospasm in susceptible individuals; none of the
participants in our study reported such symptoms.

The symptomatic improvement in the sinus symptoms may relate
to the ability of the salt particles from HT to reach a target in the
sinuses and stimulate mucus clearance. In this study, we enrolled
only participants with significant baseline sinus symptoms (score >10
on the SNOT-20 rhinosinusitis domain). HT may not have similar
effects on patients with absent or minimal sinus symptoms.

The improvement in some of the CFQ-R domains must be
interpreted with caution as the study population was relatively small.
The improvement in physical activity score may infer improved
exercise capacity, which helps preserve pulmonary function [10].
The improvement was also significant in the health perception and
digestive domains. One could speculate that the digestive domain
may be influenced by better sinus function by improving olfactory
sensation, and therefore appetite.

Our study had some limitations. Since this was an open-label
study, we could not evaluate whether the improvement in the
reported symptoms were due to subjective effects or objective
physical benefits. While there were clear trends toward improvement
in dyspnea perception, our pilot study was not powered enough to
detect the change. The improvement in sinus symptoms was based on
patient report, but was not validated by objective measures like sinus
imaging. While the study was too short to evaluate outcomes like
reduction in antibiotics or surgery, our initial findings suggest that a
more detailed and longer-term study may be worthwhile to evaluate
those important outcomes. Longer-term studies are also necessary
to evaluate the effect of HT on pulmonary exacerbations and lung
function. Examining the quantity or rheologic characteristics of
sputum might also be considered in further studies, as well as the
effects of HT on bacterial colonization.

In conclusion, this exploratory study has demonstrated that
HT may have some benefit in CF patients with symptomatic sinus
disease. Longer studies, using particularly a randomized controlled
study design, are necessary to better evaluate the effects of HT on
other outcomes and on patients with asymptomatic sinus disease.
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HALOTHERAPY OF RESPIRATORY DISEASES

A. V. Chervinskaya

Clinical Research Respiratory Center, Saint-Petersburg

The physical methods aimed to correct and support the protective properties of organism and the optimization of
medication load, have a significant impact on the prevention and rehabilitation treatment stages. In patients with
respiratory tract pathology the aerosol therapy methods with application of natural factors, which effect the respiratory
system have been proved to be especially perspective.

Halotherapy present-day development of speleotherapy method

Among the methods of the artificially replicable climatic factors halotherapy (HT) has held increasingly stable positions.
HT originates from speleotherapy (ST). ST (&om Greek speleon =cave) is a therapeutic method based on prolonged
staying under the specific microclimate f karst caves, grottoes, salt mines and etc.
Separate line of ST proved to be the treatment under the salt cave microclimate (generally the old salt mines). Extensive
treatment experience in patients with different respiratory diseases (RD) confirmed a high efficiency of ST under the
conditions of salt mines Velichka, Solotvino, Nakhichevany, Chon- Tuz and others. Researches have shown that within
the process of treatment human organism adapts to the specific particu.larities of microclimate and as a result the
reorganization of the all functional systems activity of the body occurs [13]. Air of such caves saturated with fine salt
aerosol of certain concentration that varies within 1. to 20 mg/m3 (generally from 2 to Smg/m1 provides the main
therapeutic effect.

ince mid 80's the there have been initiated attempts to simulate the microclimate of salt medical clinics under the
ground-base conditions. Parameters of artificial aerodisperse environment to be created in rooms should have certain
characteristics that are similar to natural conditions and adapted to the curative room environment.
At present time the curative microclimate simulation methods are focused as follows. The first proposed and the most
primitive one is the covering of the walls with salt blocks. It was found that it has been impossible to create a dry fine
salt aerosol environment under the conditions of rooms when applying only the passive means as the wall salt covering
with s dium chloride (halite) or sylvinite [6]. This method is ineffective to produce aerosol and air sanitation and can be
used only as room decoration.
In rooms where the prospective salt aerosol source is represented by, so called, saturating filters, labyrinth partitions,
ventilation systems together with the salt blocks, the aerosol particles concentration, as a ru.le, is inappreciable or they
are absent; the necessary dispersibility (respirable fraction content) is not replicated, controlled and considerably
dependent on premises characteristics. , in buildings, which are not equipped with the facilities to produce aerosol
with necessary characteristics (concentration, size of particles) and to monitor the microclimate environment parameters
there is no possibility to dose procedures.

ignificance of dosing and monitoring the curative air parameters is even greater when applying microclimate of
artificial sylvinite speleoclimatic chambers, where increased aeroionization, generated by radioactive y- and f3 - decay

oK contained in sylvinite [7] is one of the acting factors. Potassium content in sylvinite formations varies significantly
(17 to 43%) and moreover, there are differences in the salt block thickness, premises dimensions, ventilation and filters
work rate, present patient number and etc. As a result aeroion production may vary from therapeutically minor to
significantly major values.
HT technical realization with ultrasonic generators or other salt solution spraying devices is incorrect as resultant
physicochemical characteristics of aerosol are very different with the dry salt aerosol. Aerodisperse environment of
humid aerosol in room is almost impossible to control and dose. Sodium chloride aerosol produced in this manner does
not have any curative effects in comparison with dry haloaerosol. Furthermore, high humidity in rooms considerably
limits the indications for this method.
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Thus, it is necessary to take in account that using of artificial microclimate of salt caves as a preventive or curative
method requires the corresponding facilities including technical equipment that provides dosing and monitoring of the
procedures to be taken under the according documentary permission.

Among the different names of facilities to replicate the salt cave microclimate the name "halochamber" is the most
commonly accepted and this method has come to be called as halotherapy ("hals” - is a "salt" in Greek). Use of the terms
"speleoclimatic chambers", "speleotherapy" is probably less acceptable as underground (cave) conditions are not
simulated there.

Thus, halotherapy (HT) is the mode of treatment in a controlled air medium which simulates a natural salt cave
microclimate. Medical requirements to this method combined with technical solutions all wed to develop a new medical

technologys, i.e. a controlled curative microclimate of halochamber [15].
The main curative factors of halo the apy under cond tions of a controlled mic ocl mate:

Fine dry salt aerosol within the range (0.5 mg/m3 to 10 mg/m3) with the controlled curative concentrations

(modes) in accordance with the method of Mi stry of Health of Russian Fede tion [18].

The basic mass of aerodisperse environment particles (more than 97%) is composed of respirable fraction (1-5 mkm)

which allows such aerosol effectively influence everywhere including the deepest parts of respiratory passages.
hysicochemical properties of dry aerosol determine specific character of HT method, which feature proved to be the

multicomponent curative effect of extremely small doses of substance.

Hypobacte al and alle gen-free air envi onment. Depending on the operational mode the quantity of salt aerosol

particles in one liter of air totals from 0,4x105 particles/l to 4,6x1 07 particles/I. Availability of salt aerosol forms in

curative room environment free from microorganisms and allergens.

Aeroionization. When powdering in halogenerators the salt particles due to a heavy mechanical action acquire a

negative charge and high surface energy. When interacting with air molecules its aeroion ization occurs (6 - 10 nK/m3).

Light negative ions are the additional factors of therapeutic effect on organism and room environment clearance. Such

natural way of aeroionization is tlle most physiological and safe.

Optimal density of ae osol and ae oions generated with such technology gives the maximal therapeutic effect.

Stability of optimum mic ocl matic par meters. Air curative environment has a stable humidity (40-60%) and

constant temperature (18-24°C) that are the most beneficial and comfort for respiratory system.

Appl cation of rock-salt of natural deposits (Solotvino, Sol-Iletska, Artemovska and others). This salt has natural

physical properties and is composed of the' | west impurity content (Russian tate Standart 51574-2000 "Table salt").
pecial development of this kind of salt is not required. Extremely small doses of sodium chloride neither cause irritation

nor increase bronchiar mucosa reactivity that are observed when applying the hypersmolar solutions in a number of

patients with bronchial asthma (BA) and other pulmonary pathology.

Design of natural salt cave and aesthetic appeal. They have positive effect on psycho- emotional field and create

comfort conditions to take this procedure.

Pathophysiologic foundations of curative action of halothe apy

Experimental and clinical data allowed expressing the vision about preventive and curative effect of the main operative
factor of HT [15, 17]. Dry fine sodium chloride aerosol (haloaerosol) when improving the rheological properties of
bronchial mucus and contributing to mucociliary activity has a mucoregulatory effect and improve the drainage function
of respiratory system. Due to the physicochemical properties this action is effectively provided in the deep hard-to-reach
parts of respiratory tract. When acting as a rehydratant haloaerosol decreases bronchial walls edema and contributes to
improvement of microcirculation. Dry fine sodium chloride aerosol takes inhibitive effect
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on bacterial growth and activity followed by the degradation pathogenic properties. Natural antimicrobial effect
comparing to sodium chloride does not have any negative influence on the local protection and contributes to
improvement of respiratory tract biocenosis. Furthermore, haloaerosol when acting as a physiological osmolar stimulus
increases phagocytal activity, takes positive effect on other local immune and metabolic processes.

Locaf sanogenic a.ll1danti-inflammatory action of dry fine sodium chloride aerosol have an indirect positive influence on
the status of systemic humoral and cellular immunity, general nonspecific organism resistance, contributes to reduction
of hyper sensitization level.

As a result of action of dry superfine sodium chloride aerosol on various mechanisms of patho- and sanogenesis of
respiratory passages its mucolytic, bronchodrainage and anti-inflammatory effect is taken.

HT application improves bronchial passage in patients with different respiratory tract pathologies. Effect on bronchial
patency is taken gradually on account of influence on its dyscrinic and edematous- inflammatory components.
Improvement of drainage function and reduction of respiratory passages inflammation contributes to indirect decrease of
hyperreactivity and reduction of bronchospasmolytic component of obstruction.

Present light negative aeroions activate metabolism and local protection of biological tissues; beneficially influence the
cardiovascular and endocrine systems, gastrointestinal tract and respiratory mucosae, take adaptogenic effect on the
organism central and peripheral stress-limiting systems. While staying in halochamber autonomic nervous system is
stabilized and positive psycho-emotional effect is taken.

In the context of all the curative factors specified that a controlled halocharnber microclimate has influence on:

-respiratory tract

-immune system;
-cutaneous covering;
-cardiovascular system;
-autonomic nervous systes
-mental-emotional state.

Method of halotherapy

Modern halochamber represents two specially equipped rooms (Halocomplex of ZAG Aeromed, Russia). Patients are
mainly placed in the principal (treatment) room in the comfortable armchairs. Aerodisperse environment is produced by
halogenerator - special device for the dry salt aerosol therapy ACA-OI.3. Halogenerator is positioned in the operator's
room and feeds a flow f dehydrated and filtered air saturated with fine particles of salt aerosol to the treatment room. In
order to maintain the predetermined optimal parameters of microclimate in the treatment room the sensors for continuous
measurement of sodium chloride aerosol mass concentration are positioned. Microprocessor built in ASA-O 1.3 device
handles the sensor signals and maintains the specified parameters of curative environment as referenced. Walls are
covered with salt, which is the buffer capacity for atmospheric moisture and contributes tQstabilization of aseptic
environment. Salt covering serves as aesthetical appeal when creating a comfort perception while staying in cave.
However, halochambers can adequately function without salt covering. Salt covering is not covered on the walls for
economic reasons as well as in preschool institutions where playing situation and interior is created. Halocomplex
without salt covering is usually called as haloroom.

HT course consists of 10-25 daily procedures for 30 minutes (for children) and 60 minutes (for adults). It is expedient to
repeat HT courses 1-2 times a year for the patients with chronic pathology. During the session the patients (as a rule, 4-6
persons) are staying in armchairs. Generally, HT procedures are accompanied by quiet music; during the session quiet
musical entertainment events or fairy tales are demonstrated for children. Within a day several (on average 6-8) HT
sessions can be conducted. Between the sessions a room is ventilated. 0
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There is a simpler and easier way t use dry salt aerosol aecrodisperse environment for the curative purpose -
Haloinhalation Therapy Method (HIT). Dry aerosol environment is created by the table set and aerosol gets directly to
respiratory passages. HIT is conducted with halo inhalator "Haloneb" (series-produced by ZAG Aeromed, Russia).
Distinctive feature of haloinhalator is proved to be ability to

feed mainly respirable (1-5 mkm) dry salt aerosol fraction to the patient's respiratory system - more than

90 % of fraction composition. Special salt treatment for this device is not required.

HT and HIT methods provide for differential application of certain concentrations (modes) of dry fine sodium chloride
aerosol depending on clinical features of RD and indices of respiratory function (RF) [16,18].

Dynamics of disease clinical symptoms under the influence of dry fine sodium chloride aerosol is connected with its
action on different pathogenetic mechanisms of bronchopulmonary pathology and primarily with its effect on dyscrinic
obstruction component. During the treatment process the overwhelming majority f patients with different forms of
chronic obstructive pulmonary diseases (COPD) demonstrate positive dynamics of symptoms that proved the disorders
of respiratory drainage; decrease in cough frequency and intensity, easier expectoration of sputum, which becomes less
viscous and changes in its nature. Such a dynamic of clinical sympt ms is an evidence of mucociliary transport
activation and intensification of respiratory drainage. The results of the factor analysis showed that dyscrinia syndrome
infl~~hces HT efficiency in patients with COPD [1, IS}. n patients with broncho- obstructive syndrome of'(iifferent
stage accompanied by respiratory drainage disorders, HT is especially effective.

As aresult of HT application cough is considerably reduced as well as the symptoms of day and nocturnal expiratory
dyspnea. Against this fact demand for reduction of inhalant f32-agonists is recorded; decrease of extrapulmonary allergy
maRifestations is observed. Significant differences in dynamics of the main respiratory symptoms in patients when
applying both HT and HIT are not generally observed. These facts support that the dry fine sodium chloride aerosol
proved to be a key factor in curative action and its application is possible both with halochamber and haloinhalator.
Change in clinical symptoms and syndromes are produced within certain terms of procedure

course. In this connection the main dynamics profiles are noted. The st profile is "Gradual

improvement". This type of changes is the most common (40% cases). Dyscrinia and expiratory dyspnea manifestations
in patients reduce gradually with the first week of treatment. Improvement of clinical symptomatology is confirmed by
the positive dynamics of peak expiratory flow rate (PEFR) measurement. The 2nd profile "Dyscrinia intensification"
(23%) demonstrates growth and intensification of dyscriRia syndrome during the first week f treatment with its
subsequent positive dynamics. Minor transient decrease in the PEFR is fixed almost concurrently. The 3rd profile of the
main clinical syndrome dynamics (22%) demonstrates gradual intensification of dyscrinia (for the first week of
treatment) and expiratory dyspnea followed in 1-2 days. Upon overcoming the temporary deterioration the positive
dynamics of cough, dyspnea and sputum nature is observed. ndices of PEFR demonstrate the clinical symptom
dynamics: initial temporary decrease precedes the expiratory dyspnea symptom intensification and lasts 2-3 days longer.
When this treatment is continued the positive dynamics is observed. Such shifts are the evidence of local reaction of
bronchial passage and change in the total organism reactivity in response to application of the physical curative factor.
In-process changes are treated as "haloreaction", which positively influences the destruction of stable pathological
process. Within these days it is necessary to add abundant drink to the treatment including fresh mineral waters.
Depending on the health state and in accordance with the indications the chest massage, kinesiotherapy, drainage
respiratory gymnastics, resistive breathing exercises, nebulized therapy and etc. can be used. The 4th profile of clinical
presentation dynamics while undertaking HT course by patients "Dyspnea intensification" demonstrates the transient
intensification of expiratory dyspnea symptoms and PEFR reduction against practically constant clinical presentation.
Bronchial drainage and change in clinical pattern as compared with the initial one is not improved subsequently. Similar
reaction to treatment is found in patients with bronchial asthma (BA) with clinical signs of primarily changed bronchial
reactivity.
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It was revealed that different nosological forms of COPO are characterized by the specific factors of clinical syndrome
dynamics in response to HT. In patients with mild BA and cllTonic nonobstructive bronchitis (CNB) the gradual
improvement of clinical presentation is generally observed. The factor "Oyscrinia and dyspnea intensification" is
extremely incident to patients with serious case of BA. The factors "Oyscrinia intensification" and "Oyscrinia and
dyspnea intensification" are mostly specific for chronic obstructive bronchitis (COB). "Oyscrinia intensification" type is
more frequently found in patients with bronchiectases (BE). Nature of response to treatment depends on the initial level
of bronchial patency. In patients with more massive bstruction disorders HT process may be accompanied by reaction
"Oyscrinia and dyspnea intensification" t can be fully explained based upon haloaerosol mechanism.

HT may be applied as a main or adjunct to the drug therapy. When the clinical pattern and functional parameters are
changed the recommendations to change doses of the baseline pathogenetic and symptomatic therapy (correct the
administration of cromoglycates and nedocromils, corticosteroids, methylxanthines, f3-agonist~and others) are provided.
HT prescription for patients with chronic bronchopulmonary pathology within a decline period and remission contributes
to achievement of maximum clinical effect with the optimum doses of drug therapy. Within a phase of incomplete
remission HT primary purposes are proved to be the symptoms relief, which is insufficiently corrected with the baseline
therapy, drug load reduction or drug cancellation. HT courses contribute to remission prolongation; its timely
prescription prevents development of recurrent exacerbation in chronic patients. HT accelerates the process of full
recovery at acute pathology especially in chronic cases. Within rehabilitation period, when drug application is frequently
inexpedient and in some cases unnecessary, the application of this method is of current interest.

Indications for HT prescription proved to be practically all the most common respiratory diseases. As a rehabilitation
method HT is prescribed to the patients with acute bronchitis (AB) and prolonged pneumonia, chronic nonobstructive
(CNB) and obstructive bronchitis (COB), bronchial asthma (BA) of different severity and various clinical-pathogenetic
treatment types including hormone-dependent forms, multiple bronchiectasis (MB), cystic fibrosis (CF).

Halocomplexes (halochambers and halorooms) may be organized in outpatient hospitals, physiotherapeutic, therapeutic,
pulmonologic, rehabilitation departments of in-patient hospitals and sanatoria, medical units and sanatoria-preventoria of
industrial plants, resorts and preschool institutions. Under conditions of outpatient clinics and hospitals the day patient
facility is the most acceptable structural unit to underlakeHT. Advantages of HT method with a controlled microclimate
allows to rec mmend it for rehabilitation and recovery treatment of patients in sanatorium-resort institutions, PA and
rehabilitation centers.

Eff ciency of halothe apy within rehabilitation treatment in patients with bronchopulmonary diseases

Adding of this method to the complex of recovery treatment and rehabilitation of patients with chronic
bronchopulmonary pathology in recovery and stabilization phase allows to achieve the maximum clinical effect in 82 -
96% patients with optimum doses of drug therapy, contributes to improvement of the quality of life. Results of the
controlled research showed that HT prescription enabled to achieve good results of treatment in a proved number of
patients that demonstrate complete cessation of respiratory symptoms and respiratory function normalization or in
patients with more severe cases - stabilization of

clinical and functional parameters and bringing them to the individually optimum values (Fig. 1). Data analysis of the
long-term foll w-up showed that upon taking the complex therapy with HT application in BA patients, remission is
prolonged. At that, the stable remission within 6 months was bserved in HT group in 62% and in control group - in 43%
patients. In 83 % patients with mild BA remission persisted within a year and longer. In control group such a result was
observed only in 67 % patients. In patients with moderate BA the average remission duration before treatment totaled 4.9
:t 0.8 months and upon taking HT course it t taled 6.4 :t 0.7 months (p < 0.05). Differences were reliable according to
the symptom score as compared to the control group (p<O.OI). Upon taking HT the number
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of urgent hospitalizations in BA patients decreased in 1.7 times. State stability in BA patients all wed reducing the range
of baseline drug therapy in 3-5 months upon terminating HT course in the main group. More than a half (56%) of
patients with moderate BA could reduce the maintenance dose of inhalation corticosteroids. Curative effects of HT in
BA patients are realized completely against the adequate drug therapy. Application of dry superfine sodium chloride
aerosol exponentiates the drug action. It allows suggesting improvement of quality administration in BA patients when
applying the complex therapy with HT.

Positive treatment effect Good treatment effect

_ 25
. 83 MBA T | _PRyg*

VIBA e

EE

T s MBA = L Kk

20 40 ., 60 80 100 0
HT (n=355) D Placebo (n=153)

Fig. 1. Efficiency f halotherapy in patients with chronic bstruction lung diseases.

Note: MBA - mild bronchial asthma, MBA - moderate bronchial asthma, SBA - evere bronchial asthma,
COB - chronic obstructive bronchitis, CNB - chronic nonobstructive bronchitis, MB - multiple bronchiectasis.

The long-term follow-up of patients with CB and MB showed that upon taking HT remission in this category
f patients was prolonged as well. If the average remission duration within a period preceding HT application
in this category totaled 5.0 1.0 months then remission duration within a period following HT totaled 8.21 1.1
months (p<0.05). In CNB patients the average remission duration before treatment totaled 5.7I1.1 months and
upon taking H course it totaled 9.2:t 1..2 months (p < 0.05); in COB patients it totaled 5.511.0 and 8.610.9 (p <
0.05) accordingly; in MB patients it totaled 3.810.93 and 6.71LI (p < 0.05) accordingly.
Thus, when analyzing the long-term follow-up upon treatment it was revealed that HT application in complex
treatment in capo patients allowed prolonging the disease remission and reducing the range of baseline
therapy, improving the systemic condition and emotional status of patients. Good result of HT was achieved
in 85% patients with prolonged and recurrent forms of AB and residual pneumonia, which demonstrates
symptomatolytic condition and normalization of functional parameters. The most part of patients (53%) with
the diagnosed infectious agents upon taking HT as monotherapy demonstrated reduction of antibody level t
pneumococcus and hemophilic bacillus that is evidence of pathogen elimination. In addition to the mild anti-
inflammatory action this method takes stimulatory effect on local
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and general nocifensors suffered within exacerbation period, contributes fo recovery of respiratory biocenosis.
HT was prescribed as an adjunct for the group of CF patients, which was compared with the control group taken only
baseline therapy. Application of both HT and HIT resulted in elimination of clinical course monotonicity, contributed zo
cough reduction, easier sputum discharge and its better consistency, py genesis reduction, upward trend of bronchial
patency function that is evidence of improvement of bronchial drainage and influence on respiratory infectious and
inflammatory process. Regimen and duration of HT and HIT application was developed both in hospital environment
and domiciliary, tolerance was positively confirmed. In order to prognosticate response fo HIT the functions
(spirography results and bronchial hyperreactivity level) were used. Form of disease, particularities of microorganisms in
sputum had rot any influence on efficiency.
In pediatrics HT is mostly applied for treatment and rehabilitation of BA children within postattack and interattack period
(efficiency - 75-85%), high efficiency was achieved when treating children with recurrent bronchitis especially in
bstruction cases. Prospects of HT therapeutic action allow reducing the antibacterial agent prescription fo a considerable
extent that contributes fo prevention of dysbacterioses and hypersensitive reactions in children. reventive courses for
infirm children reduce risk of recurrent diseases and contribute 7o recovery acceleration [14].

H lothe apy as a method of pr mary and secondary prevention of respiratory diseases

It is extremely expedient to apply HT for primary and secondary prevention of RD. Application of this method in
rehabilitation complex in sanatoria-preventoria in corD patients and persons exposed to risks (working under unfavorable
conditions) enables to reduce the morbidity rate in RD group and dependent labor losses in 1.5-2 times, prevent basic
exacerbation. Application of HT is effective in 82% patients with hay fever.

Application of preventive procedures for smokers and individuals exposed to exogenous risks enables restoring of
mucociliary transport, eliminating initial obstruction, restoring pulmonary host defense.

It offers the challenge to apply HT especially with haloinhalator Haloneb (more simple and easy method) as primary
preventive measure for people working under unfavorable production conditions.

Upon applying halOinhalations within a three-month period twice a week on preventive basis the morbidity rate of
common c01ds both in patients with chronic nonspecific pulmonary diseases (CNPD) and in conditionally healthy but
exposed to COPD development persons was reduced. In the group taken HIT, it was recorded that common cold cases
were almost 4 times less and "symptom" days were 5.6 times 1ess as compared with the contrO1 group. These data
confirmed that both HT and HIT are effective as primary and secondary preventive measures of RD.

Results of halotherapy application at diseases associated with chronic nonspec fic pulmonary diseases

hen considering the close interrelation between upper and lower airways and significant influence of ENT -pathology
in development and advance of CNPD we focused on research of HT application particularities with available
concomitant pathology. Antiedematous, antibacterial and immunostimulative action of haloaerosol has a beneficial
influence on upper respiratory mucosa with a number of pathologic conditions (allergic and vasomotor rhinitis, chronic
rhinosinusopathy, adenoiditis, chronic pharyngitis and others). When applying HT as a method for nasal pathology
medical treatment it allows to achieve positive results in 72% - 87% cases. Positive dynamics at chronic allergic and
vasomotor rhinitis and rhinosinusopathy under the dry fine sodium chloride aerosol demonstrated rhinedema and
perirhinal edema reduction, nasal resistance reduction measured with the whole-body plethysmography method in 2.1
times. Dry sodium chloride aerosol takes beneficial effect on pituitary membrane and paranasal sinuses in more than
60% patients with chronic sinusitis. In 90% patients with acute sinusites 2-3 procedures of HT prescribed upon primary
puncturing have sanation action. At chronic pharyngitis the treatment positive effect manifested in improvement of
mucosa state, disappearance of
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discomfort events in throat can be achieved approximately in a half of cases. In patients with chronic
tonsillitis HT is effective in combination with sanation procedures [16].

Application of HT is successful for rehabilitation of patients with skin diseases (neurodermatitis disseminata,
allergic dermatitis, eczema, psoriasis, streptoderma and others), especially in cases if associated with
bronchopulmonary pathology. Positive results fHT were btained in patients with atopic dermatitis.
Treatment effect was m re apparent in patients with exudative form of the disease within the remitting phase
of acute inflammatory exudative implications or state stabilization. Good results of HT were achieved at
pyococcus neurodermatitis complications as well as in cases of pyoderma manifestations as spontaneous
pathology. Procedures in hal chambers take a health-improvement cosmetic effect on skin integument
especially at liability t inflammatory pathology.

Appl cation of halothe apy in elde ly age and i patients with concomitant cardiac pathology

The long-term application of HT demonstrated safety of this method with regard to development of side effects on
cardiovascular system allowed applying such method in patients with COPD and concomitant cardiac pathology
including the elder age groups. Application of HT in patients with BA and COB elder 60 years with conc mitant cardiac
pathology (coronary heart diseases- CHD), discirculatory encephalopathy allowed to achieve the positive clinical effect
without any negative reactions [11, 12, 19]. It is expedient to apply the rehabilitation complexes including in addition to
HT, exercise therapy, massage, balneotherapy, local procedures of magnet therapy, ultrasound therapy, aeroionotherapy
in such cohort of patients.

During the last years HT has been increasingly applied in sanatorium-and-spa treatment. Patients of different groups and
generally with conc mitant pathology are directed in such sanatoria. Scientific observations and clinical experience with
regard to application of a controlled microclimate enabling to select the adequate mode of curative concentration of dry
salt aerosol totally demonstrated the beneficial effect of HT on cardiovascular system state.

HT has been commenced to apply within a rehabilitation program of patients with cardiac pathology including the
patients undergone the coronary artery bypass graft surgeries [2]. These observations revealed that addition of HT to the
rehabilitation complex resulted in moderate reduction and stabilization of arterial blood pressure both directly upon
procedure (on average by 15-20 mmhg) and upon treatment course. Clinical dynamics was especially apparent in patients
with concomitant cardiorespiratory pathology at that it was bserved in haemodynamic indices and respiratory system
state (dyspnea reduction, fall and decrease of expiratory dyspnea episodes intensity, expectoration improvement) as well.
In these patients the reduction of bronchodilatory therapy range considerably influenced the rhythm disturbance episode
rate.

Thus, these researches revealed safety and efficiency fHT application in patients with cardiac pathology

Application of halotherapy in rehabilitation treatment complex

HT can be successfully combined with other physiotherapeutic and drug-free methods. Efficiency of HT
considerably increases if combined with drainage exercises, breast vacuum massage, exercise therapy [9, 10].
HT gives a good account in combination with magnetotherapy, laser therapy, ultrasound therapy, 1 w-
frequency electromagnetic field therapy [3, 5, 19]. It is very efficient to combine HT with normobaric
hypoxitherapy [4, 8].

Multiway action of different drug-free and physiotherapeutic methods forms prerequisites for the holistic
approach to prevention and rehabilitation treatment in patients with respiratory diseases. In the context of
predominant action of physical factors and clinical particularities of bronchopulmonary diseases the complex
rehabilitation programs including HT combined with other physical methods such as apparatus
aromaphytotherapy, dosaged aeroionotherapy, different types of massage, exercise therapy, resistive
breathing exercises, respiratory vibrotherapy and etc. have been developed

Treatment course is rated for 2-3 weeks with daily procedures of 1 to 2 hours, which are sequentially
conducted (Fig. 2). Methods aimed to obstruction component reduction, optimization of respiration pattern,
respiratory muscles exercises (different types of resistive exercises: PEP-mask, RID,
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transcutaneous diaphragmatic electrostimulation and others) precede the inhalation methods in view f their
potentiating action. 1.n accordance with indications it is expedient to combine physical inhalation factors with
medical nebulizer therapy.

Thus, a large scope of research and accumulated experience of practical application are evidence of efficiency
and top range for curative-rehabilitation and preventive application of HT in routine of various medical and
preventive treatment facilities.

Bronichial patency Bronchial drainage
maintenance stimulation
Nebulizer bronchospasmolytic
therapy

Resistive exercises Halotherapy Drainage exercises, vacuum
transcutaneous Haloinhalation therapy massage, flutter and etc.
electrostimulation and
etc

Nebulizer therapy with

corticosteroids, cromons
Dosage aeroionotherapy

Apparatus
aromaphytotherapy

Fig. 2. Sequence of procedures of aerosol therapy complex.
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HALOTHERAPY OF RESPIRATORY DISEASE

A. V. Chervinskaya
ABSTRAC

n the scientific review the method of hal therapy simulating the parameters of salt spelacan clinic
microclimate is described. The data with regard to the development of method, principles and advantages of
halotherapy with a controlled microclimate of halochambers and haloinhalation therapy with
portablehal inhalator are presented. Operative factors, pathophysiological foundations of curative action of
this method, particularities of symptom dynamics within the treatment course and factors of clinical pattern
change with different pathologies are analyzed. Data of clinical efficiency and substantiation of method
application for rehabilitation treatment in patients with bronchopulmonary

pathology as a method of primary and secondary prevention of respiratory diseases for ENT and skin diseases
as well as in persons with concomitant cardiac pathology were presented.






























HALOTHERAPY: HISTORY AND EXPERIENCE OF CLINICAL
APPLICATION

A.V. Chervinskaya, A.N. Alexandrov, S.I. Konovalov

Clinical and Science-Research Respiratory Center, Saint-Petersburg, Russia

This is the first article of the series concerning the role of dry sodium chloride
aerosol in managing upper and lower respiratory tract pathologies, mechanisms of its action,
clinical results, and technical approaches to aerosol delivery to patients.

Speleotherapy forms the background for the development of halotherapy.

Last years demonstrate the increase of doctors and researches who understand the
reasonability of use of therapeutic methods based on application of natural or physical factors
for stimulating mechanisms of sanogenes, and restoration of organism compensatory abilities.

Modern pharmaceuticals provide sufficiently effective and quick eradication of acute
pathology, resolution of exacerbation of chronic diseases. Frequently repeated, prolonged or,
what is worse, continuous drug therapy, however, is associated with possible development of
alergic or toxic reactions, development of antibiotic tolerant species of microorganisms, wide
spreading of dysbacterios and other side effects.

The off-stated reason inspires physicians to revise centenary experience of our
forefathers and to work out new drug free and physiotherapeutic methods of treatment.
Speleotherapy (from Greek "speleon”- cave), in particular, is used for managing respiratory
tract pathologies.

Speleotherapy is a therapeutic method based on prolonged staying under the specific
microclimate of caves, salt mines, grottoes, mines etc. Specific microclimate features depend
upon character of underground cavities. The microclimate is characterized by constant
temperature, pressure, gaseous and ion air composition, low relative humidity, increased
ionization, prevalence of negatively charged ions, presence of various salt aerosols, increased
radioactivity (in caves), the absence of bacterial flora and allergens, slightly increased
contents of carbon dioxide.

The management of respiratory tract diseases by staying in caves was scientifically
explained in the 40's of our century. German researches compiled data on positive influence
of prolonged staying of many people in the cave of Klutert that was used during the Second
World War as a bomb shelter by citizens of Ennepetal. Those time many patients with
bronchial asthma and chronic bronchitis demonstrated complete resolution of the diseases or
considerable improvement of their condition. Further, due to clinical and experimental studies
carried out by K. Spannagel, M.D., Ph.D. [38] a new scientifically explained trend —
speleoclimatotherapy — aimed at the management of respiratory tract pathologies was
developed.

At present several countries have speleotherapeutic clinics developed on the basis of
natural caves — Hungary, Slovenia, Bulgaria, Austria, Germany, Georgia.

Artificial caves are, as well, applicable for the therapy as natural ones. Among these
may be exhausted salt mines or specially cut niches in the salt stratum where such clinics are
created.

Polish doctor F. Bochkowski for the first time offered supposition that air saturated
with salt particles provides the main therapeutic influence in 1843. Salt mines of Velichka in
Krakow province was the place where he created salt spa, and where more than hundred years
ago in 1958, research and clinical resort for pulmonic patients were organized.

The examples of use of salt mines for therapeutic purposes may be found as well in
other countries - Salzebad-Salzeman in Austria, Velichka in Poland, Siget in Romania,
Nakhichevan in Azerbaijan, Chon-Tuz in Kirgizstan, Berezniki (Perm region) in Russia,
Solotvino (Zakarpatian region) and Artemovsk (Donetzk region) in Ukraine, Soligorsk in
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Belorussia. All these clinics for patients with chronic non-specific lung diseases (CNLD) are
based on the therapeutic action produced by cave air saturated with particles of rock salt.

Thus, salt therapy or halotherapy (HT) (from Greek "halos'- salt) is a part of
speleotherapy.

Big experience in managing patients with various forms of CNLD proved high
efficacy of speleotherapy undertaken in the microclimate of salt cave in Solotvino. Achieved
therapeutic effect in patients with bronchial asthma (BA) of different age groups and variants
of the disease was confirmed by results of biochemical, immunologic, microbiological tests.
Speleotherapy in the microclimate of salt mines provides non-specific hyposensitizing effect,
decrease of infections and inflammatory process activity in the respiratory tract, stimulation
of various stages of local and general protective mechanisms. During the treatment organism
adapts to the specificity of microclimate, which causes the reorganization of all functional
systems of an organism [24]. Multiple science studies allow working out indications for
speleotherapy and differential complexes of its application.

Speleotherapy is widely recognized as highly effective drug-free therapy. However,
the necessity of acclimatization of a patient arriving from other climatic zones, difficulties
associated with crossing, shortage of beds in comparison with amount of persons seeking for
a help and a lot of contraindications hamper the wide distribution of this method of treatment.

The development of artificial microclimate of salt caves

The next step in the development of therapy with the help of inhalant substances
containing dry sodium chloride aerosol was the creation of ground clinics with artificial
microclimate similar to underground clinic environment. Among the first who started to work
in this direction was the Uzhgorod branch of Odessa Science Research Institute (SRI) of Spa
Therapy. In 1980 MD Torokhtin and V.V. Zheltvay reported about their invention on the
approach to managing BA in the ground clinic where inner microclimate is modeled to obtain
one similar to underground salt mine [25].

In 1982 in Perm Medical Ingtitute there was made a climatic cell for managing
respiratory allergic diseases which environment, according to the report of inventors, modeled
the microclimate of speleoclinic [5]. In 1984 another kind of ground facility for managing
respiratory pathologies was introduced, it was called "Halocamera' [19]. The following years
were marked by appearing of comparable objects united under such names as "Halocamera’,
"Climatic camera'[8, 9, 18, 20].

Generally, all these structures have common characteristics, which may be united in
accordance with their functional purposes. These are walls covered with various salt-derived
materials or made of rock-salt bricks, devices for preparation and conditioning of the air, and
machines for saturating cell air with salt aerosol. Another feature of all these structures is the
deficiency of technical means for microclimate parameter control and their maintaining at the
required levels. The study of halocameras produced by different manufactures revealed that
microclimate characteristics within these structures differed greatly from those in natural
objects. In particular, heat and humidity regime may be reproduced, however, such an
important parameter, as aerosol concentration can not be guaranteed by available control
equipment. The values of dispersion of sodium chloride particles and their quantity in the air
vary within broad limits.

Halocameras equipped with salt powder spraying devices based on the principle of
boiling layer demonstrate the following dynamic of air dispersed media during a session: the
first minutes of a session are characterized by peak-like increase (3 times an even more) of
salt aerosol concentration over the necessary level, by the 25-30th minute the concentration
reaches trace level [14]. That is why more than half of patients demonstrate worsening of
their condition as a reaction to management in these cells that in some cases necessitates
additional administrations [10]. Moreover, physical and chemical characteristics of salt
particles determine the specificity of their behavior, which differs greatly from that described
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in literature [16]. Due to the rapid coagulation and sedimentation of the particles the
qualitative composition of the dispersion changed with the following increase of geometrical
dimensions of particles and decrease of respirable fraction share in the cell atmosphere [14].
That iswhy it is important to refresh particles during a session.

In cells where salt aerosol source is represented by, so called, saturating fllters
labyrinth partitions [8,9], particles concentration does not increase higher than 1 mg/m°, that
subsequently reguires the prolongation of a session and the whole course of treatment and
restricts the possibilities of HT.

However, the study on therapeutic action of dry sodium chloride aerosol revealed
that the achievement of therapeutic effect and avoidance of side effects and complications
from HT required strict maintaining of parameters of air dispersed media during HT (aerosol
concentration, dispersion of the particles), and may be provided only by permanent
monitoring of the parameters. Moreover, the experience of HT application demonstrated that
management of patients with respiratory tract diseases (RTD) necessitates differential
approach to the choice of therapeutic concentrations.

Taking into consideration medical demands for the method, a new generation
equipment based on principles of controlled and manageable air dispersed media has been
developed [11]. Modern halocomplex (manufactured by SC "Aeromed') comprises
halogenerator with a microprocessor control, probes for constant measuring of temperature,
relative humidity, and mass concentration of aerosol throughout a session. Halocomplex
generates and maintains concentration of highly dispersed haloaerosol at the preset necessary
level. Respirable fraction of this aerosol according to optic-based measuring exceeds 97%.
Concentratlon of dry sodium chloride aerosol in the therapeutic cell may vary from 0.5 to 9
mg/m accordingly to pr&eet limits (regime);
| regime — 0.5 mg/m Il regime — 1.0-3.0 mg/m®, 111 regime — 3.0-5.0 mg/m®, IV regime
— 7.0-9.0 mg/m Moreover, this equipment does not need any special preparations of salt
used for a session.

The assessment of microbial contammatlon in the therapeutic cell of halocomplex
demonstrated that during a sesson 1 m°® contained from 30 to 132 saprophytic
microorganisms (according to WHO standards on air sterility 1 m® should contain less than
300 microbial bodies). Sanitary important microorganisms (viridans, haemolytic,
staphylococci, streptococci) are not revealed. These findings correspond to the sanitary and
hygienic parameters of underground speleotherapeutic clinic air.

Additional psychosugestive effect during HT sessions may be achieved through the
application of special audiovisual programs.

M echanisms of halotherapy action

In contrary to speleotherapy based upon the therapeutic action produced by a
complex of natural factors, HT is a method of aerosol therapy. Therapeutic action is provided
by air dispersed media saturated with dry sodium chloride aerosol at mass concentration
varying from 5.5 to 9 mg/m® and particle size of 1-5 mkm., these parameters were borrowed
from different speleotherapeutic clinics. Haloaerosol has a considerable level of volumetrical
negative charge of the particles (6-10 nK7m®). The air has comfortable temperature (18-24°C)
and relative humidity (40-60%).

Some studies demonstrated that sodium chloride aerosol improves rheologic
properties of bronchial contents facilitating normalizing of mucocellular clearance [33,36,40].
The presence of sodium chloride is necessary for normal functioning of bronchial ciliated
epithelium [69], whereas sodium chloride contents in bronchial secretion of patients with
chronic pulmonary pathology is decreased [30]. Sodium chloride aerosol provides bactericidal
and bacteriostatic impact on respiratory tract microflora [17,37], stimulates alveolar
macrophage reactivity, facilitating the increase of phagocytic elements and their phagocytic
activity [12], produces anti-inflammatory action [35]. Haloaerosol has a considerable level of
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volumetrical negative charge of the particles (6-10 nK7m?®). High negative charge also has
therapeutic significance and improves stability of the aerosol [4, 14].

Together with biological properties of sodium chloride aerosol, its physical
characteristics are, as well, very important for the HT method. The prevalence of respirable
fraction (1-5 mkm) share in haloaerosol (97%) provides its penetration into all sections of
respiratory tract up to its deepest parts.

The basic nature of the method is application of dry sodium chloride aerosol. The
study of droplet and dry sodium chloride aerosol absorption in the respiratory tract revealed
that the highest degree of particles delay in case of equal dispersion was higher for dry
aerosol [13], therefore the application of dry highly dispersed aerosol allowed the
administration of lower doses and prevention of unfavorable side effects.

The use of dry aerosol permits to produce optimal temperature and humidity
parameters in the camera. That allows avoiding the development of respiratory tract mucus
edema and bronchial spasm, reactions common in patients when moist aerosols are used.

Additional effect produced by HT is explained by patient staying under conditions of
hypoallergenic, hypo bacterial ar surrounding, noiseless, comfortable psychological
atmosphere.

Results of clinical application of controlled therapeutic microclimate of
halocamera for managing patients with bronchopulmonary and upper
respiratory tract pathologies

HT was used in practical health care since mid 80-s. In 1989 the method was
officially recognized by Ministry of Health Care of the USSR and was largely used in various
clinical establishments. The experience of HT demonstrated that the achievement of
therapeutic effect and avoidance of side effects and complications necessitates strict
maintaining of preset parameters of air dispersed media in halocamera. In 1995 based on
experience of clinical application of the controlled therapeutic microclimate — HT — new
practical recommendations which stipulates obligatory control and management of
microclimate parameters in HC in the regime of real time, and differential approach to the
selection of sodium chloride aerosol concentration [29] were adopted by Ministry of Health
Care and Medical Industry of the Russian Federation.

Evaluation of therapeutic results of more than 4000 of the patients management in
various clinical establishments according to improved method confirms its high efficacy.
Thus, doctors of practical medicine reported that positive results of this method application
were achieved in 82-97% of patients with different pathologic variants of BA, pollinosis,
chronic non-obstructive and obstructive bronchitis (CNB and COB), acute bronchitis (AB)
with recurred and persisting duration, bronchiectatic disease (BED), upper respiratory tract
pathologies, and some forms of skin diseases [2, 6, 15, 23, 26]. The carried out therapy
allowed to decrease the morbidity of these respiratory tract pathologies and associated with it
economical loss by 1.5-2 times [27].

The overwhelming majority of patients demonstrate positive dynamics of their
symptoms that proved the amelioration of respiratory passages drainage; easier expectoration
of sputum, which becomes less viscous; decrease in cough intensity; changes in lung
auscultation. These were associated with the number and severity of dyspnea attacks and
discomfort on exhalation. The application of HT facilitated the efficacy of drug therapy and
decrease of drug doses. Half of patients who were administrated inhalant corticosteroids as
anti-inflammatory management could stop this therapy. One third of patients could lessen the
dose of corticosteroids. 60% of patients who were treated with inhalant (3-agonists,
sympathomimetics managed to stop their intake or lessen daily dose [23, 31, 32, 34]. Long
term follow up revealed that 80% of patients demonstrated 3 to 12 months duration of
uneventful period with the mean value of 8.5 months.
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Functional testing of bronchopulmonary system may prove clinical efficacy of the
method. Thus, the analysis of volume-flow loops of forced exhale revealed significant
improvement of its parameters after HT course. However, there were no significant
differences in parameters of external breathing function prior and immediately after the HT
session [22]. While the further analysis of volume-flow loops demonstrated significant
increase of bronchial passability by the seventh day of treatment [32]. The comparison of
clinical and functional results suggests that HT does not provide direct impact on
bronchospastic component of obstruction, but improves bronchial passability due to the
gradual influence on its discrynic and inflammatory components [6, 7, 28].

Good results were also achieved in HT application for patients with vasomotor
rhinitis of neurovegetative and allergic forms. The improvement of nasal breathing occurred
in 98% of cases. The achieved positive result was proved by 21% mean decrease of nasal
resistance measured by body plethysmography in this group of patients. Simultaneously
patients with X-ray signs of edema in paranasal sinuses demonstrated considerable decrease
of itsintensity and sometimes its complete resolution [3].

HT management of patients with chronic tonsillitis resulted in reduced subjective and
objective signs of concomitant pharyngitis, easier discharge of tonsil caseous contents and
tonsil cleaning in 50% of cases. No exacerbation of the disease was revealed during the
follow up period of 6 to 12 months. HT used as a part of rehabilitation therapy for patients
following endonasal and endolaryngeal surgery resulted in accelerated postoperative wound
healing due to the apparent anti-inflammatory influence of the aerosol. Moreover, patients
with acute and indolent sinusitis subjected to HT demonstrated complete absence of purulent
discharge in sinuses during repeated punctions, proving thus bactericidal effect of the therapy
[1, 2].

HT provides positive effect on humoral and cellular immune system in patients with
CNLD, stimulates metabolic activity of lung tissue, and causes non-specific desensitizing
effect on an organism [6, 21]. The study of HT efficacy suggests that local sanogenic and
anti-inflammatory action of dry highly dispersed sodium chloride aerosol provides indirect
positive impact on the general organism reactivity.

Thus, the experience of HT clinical application, the study of its efficacy for different
pathologies allowed optimizing the parameters of HT method, and working out the
differential approach to its administration and enlarging the indications. The study of the
specific action of the method was associated with the development and perfection of the
equipment meant for this method. Clinical backgrounds together with new technical solutions
permitted to work out new medical technology — manageable therapeutic halocamera
microclimate.
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PROSPECTS OF HALOTHERAPY IN SANATORIUM-AND-SPA DERMATOLOGY
AND COSMETOLOGY

Chervinskaya A. V., Doctor of Medical Science
Central Medical Unit 122 of Federal Medical and Biological Agency, Saint-Petersburg

In sanatorium-and-spa sector the drug-free methods for treatment of dermatoses and recovery of skin
integument become more and more popular. These methods are the part of the programs in rehabilitation
dermatology, cosmetology, rejuvenation, clearance and others.

Among the modern therapeutic methods based on the application of natural factors the mostly accepted is
halotherapy (HT) - method of treatment under conditions of salt mines microclimate, developed on the
basis of speleotherapy.

HT simulates the principal parameters of salt mines in room conditions. The main curative factor of
HT is associated first of all with the dry superfine sodium chloride aerosol. Unique effect on organism is
related with its' specific physical properties.

The researches have proved natural aerosol environment in rooms can be created by special medical
equipment - halogenerators. Due to the specific way of generation (by the using of disperse method), dry
sodium chloride aerosol acquires a negative charge and high surface energy. Due to its' physical
properties haloearosol provides electro-ionic effect on the walls respiratory tract and skin integument.
The particles of sodium chloride aerosol penetrate deeply into respiratory tract where they enhance
immune defense and provide bronchodrainage, bacteriostatic and anti-inflammatory effect. As a result,
recovery and clearance of respiratory tract internal environment occur. Efficiency of this method for
prevention and rehabilitation treatment of different respiratory diseases has been proved thus far.
Possibility of choosing aerosol effect level in a controlled halocomplex has ensured application of this
method in various branches of rehabilitation medicine and adjustment of treatment for particular patient.
This method is widely used in rehabilitation and recovery pulmonology, otorhinolaryngology,
allergology and pediatrics. At present time the using of halogenerator and monitoring devices
enables the application of special dermatocosmetological modes of dry sodium chloride aerosol
concentrations.

Sodium chloride particles have a beneficial influence not only on respiratory system, but integumentary
system and hairs as well, providing healing and cosmetic effect. Depositing on open skin areas,
haloearosol increases activity of skin cell ion channels and activates electrophysiological activity that
determines skin protective properties. Research of skin microbiocenosis showed normalization of
superficial autoflora composition after administering HT. Also bacteriostatic, antiedematous and anti-
inflammatory effect of dry superfine sodium chloride aerosol was confirmed.

Salt aerosol microcrystals effect results in Ph normalization and induction of reparative- regenerative
processes in derma, increases skin turgor, stimulates growth and improves hears health. Dry salt acrosol
takes beneficial effect on skin microcirculation. Increasing of permeability and electrophysiological
activity of the cellular membrane dry salt aerosol helps in penetration of various remedies, used in
dermatology and cosmetology and potentate their effectiveness.

Multipurpose physiological effect of dry sodium chloride aerosol ensures perspective application
ofHT for various skin problems.

By the end of HT course the positive dynamics has been observed in 65-75% patients with atopic
dermatitis. It resulted in decreasing of itching, solution or reduction of lichenification, drying of small
fissures, scratches, reducing of sympathicotonia symptoms. Positive effect is more apparent in patients
with exudative form of the disease within the remitting phase of acute inflammatory exudative events.
Good and sufficiently immediate effect can be achieved in patients with secondary streptoderma
implications. Soon after 2-3 procedures elements of skin eruption were disappearing and by the end of
the course almost complete solution of streptoderma

:lJepeUHCKaJl A.B. BO3Mo:JICHocmu zallomepanuu e caHamopHo-KypopmHou ()epMamOJIOZuu U KOCMemOJIOZuu//
KypopmHble ee()oMocmu. - 2006. - M.3 (36) - C.74-75. (ChervinskayaA. v:
Prospects of halotherapy in sanatorium-and-spa dermatology and cosmetology. -
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implications has been noted. In patients with pyoderma there was observed improvement, expressed in of
exanthema elements solution between the 2 and 3 procedures. Positive effect of HT was observed in
patients with psoriasis (resulted in infiltration reduction, and central resolutiondf plates).

Considerable anti edematous and anti-inflammatory effect of dry sodium chloride aerosol is used in post
surgical rehabilitation. which is especially important for aesthetic surgery. Improvement of local
microcirculation, edema reduction and clearance under the influence of haloaerosol may be efficiently
applied in curative cellulite programs. During the dissociation, sodium chloride microcrystals within skin
area increase passive transport, which exponentiates application of various curative and cosmetological
agents. This effect is perspective to combine HT with local use of creams, ointments and etc.
Respiratory and intergumentary systems are physiologically closely interrelated. Combination of
pulmonary and cutaneous pathology (e.g. bronchial asthma and neurodermatitis) is very common. By its
treating effect on respiratory tract sodium chloride aerosol provides concurrent detoxification and
lymphodrainage influence and as a result the general health improves (including sensitization reduction).
These effects contribute to skin clearance, recovery of protective properties, improvement of skin tone
and turgor. (This phenomenon can be strictly shown in women who have given up smoking).

There is no doubt that that in order to gain a permanent positive effect when treating cutaneous pathology
it is necessary to restore systemic biological protection. In this meaning HT is proved to be the method,
which along with the local effect ensures systematic immunobiological action as well. As a result of HT
application the positive shifts in systemic humoral and cell- mediated immunity with the background of
decreasing of inflammatory process activity and antigens elimination are observed. Positive dynamics of
parameters featuring imbalance in lipid peroxidation - antioxidants (LPO-AD) system is extremely
important as it comes as an evidence of the systemic antioxidant effect of HT. Systemic
immunobiological effect of HT is also highly significant for its application in cosmetological and
rejuvenating programs.

Psycho-emotional factor in ethology and pathogenesis of cutaneous pathology is very important as well.
During the staying in halochamber any contact with external disturbances (allergic agents, pollutants,
noise and others) is cut off and gives positive psycho-emotional and antidepressant effect. Light negative
air ions inside of chamber stabilize the vegetative regulation processes; beneficially influence on
cardiovascular and endocrine systems and gastrointestinal tract.

Common indications for HT application in skin and cosmetologic programs:

- atopic dermatitis, diffuse and exudative form in maintenance phase;
- recurrent urticaria;

- psoriasis in maintenance phase;

- eczema;

- sebaceous hypersecretion (seborrhea adiposa);
- pyodermatites;

- pinta and onychomycosis;

- thermal cutaneous lesions;

- postoperative states (aesthetic surgery);

- comedogenous disease (acne); - cellulite;

- fading skin; - trichopathy.

Efficient application of the controlled halotherapy combined with the comfort and positive impression of
procedures specifies its perspective in sanatorium-resort and spa industry.

KOCMemOJlOcuu//KypopmllbleeeiJoMocmu. -2006. -M.3 (36) -C.74-75. (ChervinskayaA.JI: Prospects of
halotherapy in sanatorium-and-spa dermatology and cosmetology. -
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ABSTRACT

This work elucidates the questions upon the development of a new drug-free method of
a respiratory diseases treatment. Halotherapy (HT) - is mode of treatment in a controlled air
medium which simulates a natural salt cave microclimate. The main curative factor is dr3y
sodium chloride aerosol with particles of 2 to 5 mkm in size. Particles density (0.5-9 mg/m?)
varies with the type of the disease. Other factors are comfortable temperature- humidity
regime, the hypobacterial and allergen- free air environment saturated with aeroions.

The effect of HT was evaluated in 124 patients (pts) with various types of respiratory
diseases. The control group of 15 pts received placebo. HT course consisted of 10-20 daily
procedures of 1 hour. HT resulted in improvements of clinical state in the most of patients.
The positive dynamics of flow-volume loop parameters and decrease of bronchial resistance
measured by bodyplethysmography were observed. The changes in control group parameters
after HT were not statistically significant. The specificity of this method is the low
concentration and gradual administration of dry sodium chloride aerosol. Data on healing
mechanisms of a specific airdispersive environment of sodium chloride while treatment the
respiratory diseases are discussed.

INTRODUCTION

The considerable increase of allergic diseases and reactions and of other serious
complications due to drug therapy explains the interest of clinicians to the development of
drug-free methods of treatment. Halotherapy ( "halos" in Greek means a salt) is one of such
methods. Halotherapy (HT) is mode of treatment in a controlled air medium which simulates
a natural salt cave microclimate.

Treatment in natural salt cave (speleotherapy) has been known since long. The efficacy
of speleotherapy is associated with unique cave microclimate. The natural dry sodium
chloride aerosol is the major curative factor of the cave microclimate. It is formed by the
convective diffusion from salt walls. Other factors such as comfortable temperature and
humidity regime, the hypobacterial and allergen-free air environment saturated with aeroions
enhance the therapeutic effect.

A suggestion that it is the air saturated with saline dust that causes the main curative effect
in the speleotherapy of patients with respiratory diseases was first formulated by a

Key words: halotherapy, speleotherapy, dry sodium chloride aerosol, respiratory diseases.
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Polish physician F.Bochkowsky in 1843. Salt mines are known to be used for therapeutic
purposes in other countries as well such as Austria (Solzbad-Salzeman), Rumania (Sieged),
Poland (Wieliczka), Azerbaijan (Nakhichevan), Kirgizia (Chon-Tous), Russia (Berezniki,
Perm region), the Ukraine (Solotvino, Carpathians); Artiomovsk, Donietsk region).

Speleotherapy has been recognized as highly effective drug-free treatment method.
Great experience in the treatment of patients with various forms of chronic nonspecific
pulmonary diseases has proved speleotherapy to be very effective under the conditions of the
salt mine microclimate of Solotvino. The therapeutic effect has been proved by the data of
biochemical, immunological, and microbiological research (Simyonka, 1989, Slivko, 1980,
Yefimova et al, 1990, Zadorozhnaya et al, 1986 ). It is assumed that during treatment, the
organism adapts to specific features of the microclimate and alters all its functional systems.

However adaptation of patients who came from different climate areas, travel and
transport problems, limited number of beds keep back its wide spreading. So HT has been
worked out.

DESCRIPTION OF HALOTHERAPY
HT is performed in a special room with salt coated walls - Halochamber. Dry sodium

chloride aerosol (DSCA) containing the dominating amount of 2 to 5 mkm particles (Table
1) is produced by special nebulizer.

TABLE 1

Fractions of dry sodium chloride aerosol fractions in halochamber ( according to data of
optical devices).

Size of particles, mkm Fractions, %
1-2 35.4+2.1
2-5 61.8+3.3
5-10 2.8+04
> 10 0.003
TABLE 2

Composition criteria requirements for salt to be used in halotherapy.

Chemical composition of salt | % ( mass ) Chemical composition of % (' mass )
salt
Na, not less than 97.70 FeoO3, not more than 0.01
Ca-ion, not more than 0.50 NapS04 0.50
Mg-ion, not more than 0.10 Water insoluble 0.45

sediment, not more than

SOg4-ion, not more than 1.20 Moisture in rock-salt, 0.25
not more than

K-ion, not more than 0.10 pH of NaCl solution 6.5-8.0
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The constant level of desirable aerosol mass concentration in the range of 0.5-9 mg/m3
is maintained automatically. Composition of the salt used for HT is shown in Table 2 (The
Russian State Standard is 13830-84). The temperature of 18-22°C and 45-55% humidity of
the medium are maintained by air conditioning system and heating devices. The HT process
and microclimate parameters are controlled with computer.

The treatment in Halochamber is conducted daily, the duration of the procedure is 1.0
hour, and that of the course - 12-25 days. The duration of each course and parameters of
aerosol medium depend on nosology, clinical features, phase of the disease, etc. and are
prescribed by the physician (Table 3). The duration of the course and the DSCA
concentration may be changed during the period of treatment in accordance with the
requirement of the changing state of the patient.

The patients breathed quietly while reclining in a special chairs. Therapy is
accompanied by musical psychosuggestive program and demonstration of slides. HT is
carried out either alone or in association with base medication and other methods of
treatment.

TABLE 3
Concentrations of dry sodium chloride aerosol and duration of halotherapy.
Disorders Specificity | FEV | Concentration| HT duration
(%Pr)| (mg/m3) (days)
Bronchial asthma Allergic 0.5-1 12-14
Infection- | <60 0.5-1 18 - 21
dependent | > 60 1-2
Chronic obstructive bronchitis < 60 0.5-1 18 - 21
Chronic nonobstructive bronchitis 3-5 18 - 21
Bronchiectasis < 60 1-2 21-25
> 60 7-9
Cystic fibrosis 3-5 21-25

MATERIAL AND METHODS

HT was administrated in a group of 124 patients (54 males and 70 females) aged from
16 to 62 years (mean age 34.3 + 2.5 years) with various types of chronic nonspecific
pulmonary diseases (Table 4). In all of the patients (pts), the disease was in the stage of a
prolonged exacerbation. Before treatment 95% of pts of the main group had cough, half them
(47% had severe attacks of coughing with scanty viscous sputum. Most of pts (81%) suffered
from attacks asthma so that one third of them used combined medication to control it.
Auscultation revealed harsh and weakened breathing, and dry rales in 58% of patients.

60% of pts received a base therapy (beta-agonists, theophyllines, chromoglycate natrii,
corticosteroids, etc.), the effect of which was insufficient and did not allow to achieve a
complete remission. The pts had not taken any antibacterial medicine.

The control group was presented by 15 pts (7 females and 8 males) aged from 8 to 56
years (mean age 38.4+1.5 years). Placebo course consisted only of 10 procedures of musical
psychosuggestive program with slides demonstration in an ordinary room.

The pts condition was assessed by daily medical supervision, with functional and
laboratory tests made before and after HT, as well as every 7th day during treatment. A series
of examinations in the control group consisted of tests similar to those for the main group of

pts.
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TABLE 4
Studied patients.

Disease Number of patients
Bronchial asthma: 87
mild 32
moderate 34
severe 21
Chronic bronchitis: 26
nonobstructive 12
obstructive : 14
Bronchiectasis 6
Cystic fibrosis 5
Total 124

Standard method of flow-volume loop was registered by "Pneumoscreen”
("Jager",Germany).The following parameters were assessed: vital capacity (VC), forced VC
(FVC), forced expiratory volume in the Ist sec (FEV1), peak expiratory flow (PEF), forced
expiratory flow at 50% FVC (FEFsq). The character and the extent of bronchial patency
impairment were estimated according to predicted values and limits of norm and its deviation
(Klement et al, 1986). Dynamics of the indices was assessed from differences in their absolute
meaning before and after therapy and was expressed in % of the initial value. Individual
assessment of the results was achieved by comparing changes in the parameters and their
variability. Inhalation bronchospasmolytic test with 0.4 mg of Berotec was carried out in 56
patients before and after therapy (Melnikowa & Zilber, 1990). When the test was positive
obstruction was considered to be reversible i.e., bronchospastic component was significant in
the genesis of obstruction. Airway resistance (Raw) and intrathoracic gas volume (ITGV)
were measured by "Bodyscreen" ("Jager”, Germany). Total lung capacity (TLC), residual
volume (RV) and their ratio (RV/TLC) were calculated on the base of spirography and
bodyplethysmography data. Raw analysis was carried out in absolute values, whereas other
parameters were given in Predicted values ( Kristufec et al, 1979). Diffusion capacity of the
lungs by steady state method (DLss) was measured by "Transferscreen” in absolute values
and as % of predicted values (Pivotean & Dechour, 1968).

Standard methods of variation statistics were used for group analysis of the material, t-
Students test being used for significant differences in independent and correlated samples.

RESULTS
Clinical studies

After 3-5 sessions of HT 70-80% of pts (according to nosology) presented some
improvements: expectoration of good amount of sputum- it being less tenacious and easier to
discharge, better auscultatory pattern of the lungs, less frequent occurrence of cough attacks
or respiratory discomfort. Some pts with severe and moderate bronchial asthma (BA) (35
patients - 27% of the total number) experienced difficulty in brining up phlegm and
worsening of cough during 3-4 days after 3-4 sessions. These manifestation seem to be due to
temporal bad bronchial drainage resulting from hypersecretion of mucus and discharge of old
clots of secretion from bronchi of smaller diameter. Expiratory dyspnea appeared or became
more pronounced in 18 patients (15% of cases) at different periods of HT. Those were mainly
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the patients with exercise-induced asthma and aspirin-induced asthma. None of the pts
complained of bad condition during HT procedures.

By the end of the course of HT all pts felt better: they slept well, had no fatigue and
weakness, and their nervous system stabilized. Clinical symptoms analysis demonstrated that
the number of asthma attacks and respiratory discomfort cases decreased significantly as
compared to the initial ones (81% and 52%, respectively, p<0.001). The number of asthma
attacks controlled by combined medication also decreased (32% and 2%, respectively,
p<0.001).

The cases with cough occurred more rarely (95% and 70%, respectively, p<0.001), cough
became easier and more productive, the amount of sputum reduced, it became mucousal. The
number of patients with signs of vasomotor rhinitis decreased (61% and 24%, respectively,
p<0.001).

Corticosteroids were discontinued in 50% (11 pts) of pts with corticosteroid therapy (22
pts). Those were the cases when inhaled corticosteroids were prescribed as antiinflammatory
agents. In 7 pts it was possible to reduce the dose. 41 pts (60% of pts who inhaled beta-
agonists) were able to discontinue beta-agonists or reduce the their dose. Reduction (or
cancellation) in bronchodilator and inhaled corticosteroid consumption was an indicator of
clinical benefit.

The clinical state of 85% pts with mild and moderate BA, 75%-with severe BA, 98%-
with chronic bronchitis, bronchiectasis and cystic fibrosis improved after HT. The pts were
examined 6 and 12 months after the first HT course. No aggravation of the disease were seen
from the 3d to the 12th month. The average duration of remission was 7.6 - 0.9 m. Most of
the pts (60%) used no medication and sought no medical advice.

Lung function studies

Before HT bronchial obstruction was found in 83 pts (67% of all cases), 1/3 of them (25
pts) had marked impairment. By the end of the therapy bronchial obstruction was found in
50% of the pts but the number of cases with marked impairment were diminished (16 pts)
(Fig.1).

Direct effect of a HT procedure on bronchial patency was studied in 12 pts. The
difference between the average flow-volume loop parameters in the group after 1 procedure
was insignificant (p>0.05) when compared to the initial values.

Idividual analysis showed that 5 pts had a significant increase of the parameters, a
decrease was seen in 4 pts and in 3 cases there were no changes. On the basis of these data it is
impossible to estimate the real action of DSCA on bronchial patency.

The patients showed significant increase of FVC, FEV|, PEF, FEF 53 by the 7th day; of
FVC and FEF5( by the 14th day and of FVC, VC and PEF by the end of HT (Table 5).
There was no difference in the extent of the parameter changes after the 7th day and by the
end of the treatment.

MEFS0 (% Pr.)

Cases, %

Before HT After HT

FIGURE 1. Bronchial obstruction before and after halotherapy (number of patients - 124)
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TABLE 5

Change of flow-volume loop parameters at various terms of halotherapy ( Mean+SE)

Treatment

Parameter, % baseline 7 days 14 days End of course
Number of cas 115 98 124

vC 0+0.9 2+1.3 2+£0.9*
FVvC 2+0.9* 3+1.3* 2+1.0*
FEV| 3+1.2% 3+1.6 2+1.3
PEF 4+1.4* 3£1.9 3+1.2*
FEFsg 7+ 1.5% 7+2.9% 2420

* significant (p < 0.05, here and further) changes vs initial values (paired t-test)

Findings of bodyplethysmography and diffusion capacity of the lungs are given in
Table 6. After the HT there was a significant decrease in Raw and RV/TLC, other parameters
changes were insignificant.

To know whether the initial extent of obstruction had any effect on the dynamics of
bronchial patency during HT all pts were divided into four groups according to the extent of
obstruction (Table 7). Group I included patients with normal indices of forced expiration
(FEF 50 >62%Pr.); group II - with mild impairment of bronchial patency (FEF5q <51%Pr.);
group III - with moderate (FEF53<31%Pr.), and group 1V - with severe obstruction (FEF 5

TABLE 6
Bodyplethysmography and diffusion capacity of lung before and after halotherapy
(M £ SE), number of patients-85.

Treatment

Parameter (% Predicted) before after
vC 99+3 102 +3
ITGV 141 £ 4 133+5
RV 156 £ 6 139 £7
TLC I1+2 109+3
RV/TLC 142£5 126 + 6*

RawX 0.37 £0.04 0.28 £ 0.02*
DLss 837 79+4

X in kPa/l/s
* significant differences as compared to "before"
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TABLE 7

Dynamics of bronchial obstruction indices at the end of halotherapy as compared to initial
extent of obstruction (M +SE).

Parameter, Groups
(% baseline) I II I v
FEFs)>62% | FEFs)<51% | FEFsy<31% | FEFsp< 22
Number of cases 41 31 27 25
vC S1£1.1 1+1.3 8+2.5* 14+ 4.9"°%
FVC S1£12 0% 1.4 529 14+£4.9%°
FEV| -3+1.3 0+1.9 7+4.2° 25£8.17°
PEF 1+ 1.6 S1£19 4142 37 £10.27°
FEF5 -312.9 S1%3.7 22+9.0%° 33£11.97%%

* v T
significant changes as compared to initial values

© significant difference from groups I and II

X significant difference from groups III.

<22%Pr.). At the end of HT the indices in groups I and II did not differ from the initial ones.
In group III values of FEF5( became significantly higher and in group IV all indices
significantly increased. The extent of changes of group IV indices was significantly greater
than of groups I and II. Similar findings were obtained on the 7th and 14th day HT.
Irrespectively of the therapy duration the greatest dynamics in bronchial patency was found
in group IV (severe obstruction), not so marked one was in group III (moderate obstruction),
and no dynamics was seen in groups I and II (slight or no obstruction).

Relationship between the character of obstruction disorders and the changes in indices
during the course of therapy was studied. According to the findings of broncholytic tests the
pts were divided into two groups: those with reversible, and irreversible obstruction. No
significant differences in the parameter changes by the end of HT as compared to initial
parameters were found (p>0.05). Both in the presence of bronchospasm and its absence the
efficacy of HT on bronchial patency was the same.

Control group.

One-two day after beginning of therapy many placebo pts (80%) felt better and slept
normally which seemed to be associated with psychotherapeutic effects. However, no
objective improvement in their lung auscultation picture was noted. There were no significant
changes of flow-volume loop parameters as compared to initial values after the course of
placebo (VC- =315.0; FVC- —34.3; FEV |- -3 +3.4; PEF- —6+2.6; FEF 50- —213.8).

At the same time, 20% of pts with prevailing allergic mechanism of the disease had
positive dynamics of function values which was probably associated with no exposure to
allergens.

DISCUSSION
The course of HT resulted in improvements of clinical state in the most pts. In the

overwhelming majority of cases, the number and intensity of asthma attack and respiratory
discomfort decreased or disappeared, which allowed, in a number of cases, to cancel or
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reduce the dosage of beta-agonists. The most pts showed positive dynamics of symptoms
indicative of a better drain function of their airways: sputum secretion alleviates, it becomes
less viscous, coughing relieves, and the auscultative picture of the lungs alters. The difficulty
in brining up phlegm and worsening of cough during 3-4 days seemed to be due to temporal
bad bronchial drainage resulting from hypersecretion of mucus and discharge of old clots of
secretion from bronchi of smaller diameter.

The similar clinical results were obtained in other investigations. Efficacy of this
method has been noted in pts with various pathogenic variants of BA, chronic bronchitis,
acute bronchitis, bronchiectasis, upper airways diseases, etc. (Alexandrov & Chervinskaya,
1994, Chervinskaya et al, 1993, 1994, Norvaishas et al, 1992, Pokhaznikova et al, 1992,
Telyatnikova et al, 1992, Tikhomirova et al, 1993).

In our investigation the improvement in the clinical state of pts was accompanied by
positive dynamics of the functional measurements. HT gave significant improvement in
bronchial patency which started on the 7th day and persisted to the end of the course. There
was no direct bronchospasmolytic effect. The dynamics of bronchial patency depended upon
the initial extent of obstruction: the more marked was bronchial obstruction, the better were
the results of HT. The effect depended not upon the character of obstruction (reversible or
irreversible).

Thus, clinical functional results suggest, that HT have gradual positive influence on
bronchial obstruction. With this mode of therapy which is based on cumulative action, there
should be series of procedures. It seems to be associated with improvement of mucociliary
clearance and decrease of bronchial inflammation. Conception of antiinflammatiry influence
is confirmed by the data of cytobacteriologic examinations (Chervinskaya et al, 1994). The
evaluation of brush samples from nosopharynx mucosa in HT showed that the average
amount of neutrophils, macrophages and lymphocytes diminished. The index of epitheliocyte
infection with pneumococci and that of adhesion the average number of pneumococci per
one affected epithelicyte decreased. These indices are indicative of elimination in pathogenic
microorganisms and of decrease in inflammatory reaction of the mucosa. Other investigation
demonstrated decrease the amount of neutrophils and pathogenic microorganisms and
increase the amount of alveolar macrophages in bronchial secretion of pts with BA, chronic
obstructive bronchitis and cystic fibrosis after HT (Voronina et al, 1994). Research testified
of positive effects of HT on the state of humoral and cellular immunity in patients with BA
(Spesivykh et al, 1990, Torokhtin et al, 1987); decrease of IgE level was observed
(Dityatkovskaya et al, 1993). Certainly, the arguments of mucociliary clearance change of pts
in HT are necessary.

HT is type of aerosol therapy, taking from speleotherapy main acting factor. Curative
effect of HT is caused by aerodispersed environment saturated with dry sodium chloride
aerosol with predominance amount of particles of 2 to 5 mkm in size. Such particles can
penetrate deep into the smallest airways.

In our view, the positive effect of HT can be accounted for the following. One of the
pathogenetic mechanisms of obstructive pulmonary diseases is mucociliary clearance
impairment. Normal function of mucociliary clearance depends on the amount and
viscoelastic properties of the airway surface liquid, together with the number and function of
the cilia. Aerosol of sodium chloride initiaies the fluid release into the bronchial lumen, and
influences the viscoelastic properties of the bronchial secretion by changing the conformation
of protein molecules and releasing water into the outer layers of the clots which promotes
evacuation of bronchial sputum (Clarke et al, 1979, Pavia et al, 1978, Wurtemberger et al,
1987). In addition, sodium chloride is the main component of the airway surface liquid, the
mucus layer and the periciliary fluid, it is needed for normal functioning of bronchial ciliary
epithelium (Welch M.J.,1987). According to the evidence by certain authors, the amount of
sodium chloride in bronchial secretions in patients with chronic pulmonary pathology is
lower (Brogan et al,1971). It is possible, inhalation of this chemical compound compensates
for its deficit in the lungs and improves the ciliary epithelium drainage function.

Sodium chloride aerosol causes bactericidal and bacteriostatic effects on the resplratory
airways microflora and prevents the development of inflammatory processes (Simyonka,
1989, Rein & Mandell, 1973). The intensity of this action depends on the concentration of the
aerosol that causes dehydration of microbial cells and the impairment of the albuminous
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structure of the cells killing the microorganisms. Another mechanism is possible which causes
adhesion of small particles of salt to microbial bodies. As their mass grows, they precipitate
rapidly.

The experiments show that low doses of DSCA have a beneficial effect on phagocytic
activity of alveolar macrophages (Konovalov et al, 1992 ) and hence on bronchial clearance
and elimination of foreign agents.

Thus, sodium chloride aerosol improves rheological properties of the bronchial
contents, decreases edema of bronchial mucosa and contributes to functioning of cilia
epithelium, it has an bactericidal action, enhances functioning of alveolar macrophages.

The study of halochamber aerodisperse environments allowed to establish that the
negative volumetric charge of dry aerosol particles was considerable (6-10 nK/m3)
(Konovalov et al, 1990). Higher negative charge of particles is of therapeutic significance as
well ( Afanasyev, 1990).

However, it is known, that sodium chloride aerosol is an osmolar stimulus, it can result
in the airways hyperreactivity (Schoeffel et al, 1981). The HT specificity is the low
concentration and gradual administration of DSCA. Salt consumption during a procedure
depends upon the regimen chosen and is about 1-9 mg. In compare: sodium chloride aerosol
inhalation challenge is used for diagnosing hyperreactivity of the airways. Hypotonic (less
than 0.9%) or hypertonic (2-5%) solutions of sodium chloride are usually employed. When
the inhalator production is | ml per minute, 20 mg of sodium chloride (measured as a dry
substance) gets into the airways during | min of the challenge test with 2% solution and the
amount reaches 50 mg in case of 5% solution. Compare: during a minute session of HT 0.05-
0.10 mg of dry sodium chloride penetrates into the patient's airways when the concentration
in the Halochamber is 5 mg/m3. Sodium chloride aerosol in low concentration does not affect
the airway mucosa thus preventing any side effects. Besides, using of dry aerosol permits to
achieve the suitable humidity of environment and to avoid the adverse reactions of airways,
associated with humidification (Linker, 1982).

In summary, theoretical prerequisites and the data of clinical functional studies
obtained allow to suggest that efficacy of HT results from the combination of the curative
properties of sodium chloride aerosol and the way of its administration. At the same time HT
mechanisms of influence are not yet studied well enough, which fact requires continuation of
research.

REFERENCES

AFANASYEV E.N.,, RYBAKOVA E.V.,, TSAREVA N.N.,, POMYTKINA L.P.(1990).
High-dispersion sodium chloride aerosol microclimate and aeroionization effects on the
state of bronchial hypersensitivity in children with bronchial asthma. In The Ist All-
Union Congress of Respiratory Diseases. Kiev,p. 786. (Russ).(AGAHACBEB E.H,,
PBIFAKOBA E.B., IIAPEBA H.H.,, TIOMbBITKMHA JLP.(1990). Bnuszue
MHKPOKIIHMaTa BBICOKOZUCIEPCHOIO a3PO3074 XIOPHAA HAaTPHs U a3POUOHU3ALKY Ha
COCTOsIHUE THIePYYBCTBUTEIILHOCTH OPOHXOB Y AeTel ¢ 6poHXUansHOMN acTrMoi. B ku. 1
Bcecorwo3snviil xonzpecc no 6onesnam opeanos osixanus. Kues, pes.786).

ALEXANDROYV A., CHERVINSKAYA A.(1994). Halotherapy in otorhinolaryngology. In
The 4th National Congress on Respiratory Diseases. Moscow, abstr. 539. (Russ).
(AJIEKCAHJIPOB A. H.,, YEPBHUHCKAS A.B. (1994). Tanorepanus B
OTOPUHONAPUHTONIOTUH. B K. 4 Hayuonanvhsiii KoHzpecc no 601e3HaM 0P2aH08 ObIXAHUA.
Mockara, pe3.539).

BROGAN T.D., RYLEY H.C., ALLEN L., HUTT H.(1971) Relation between sputum
sputum solphase composition and diagnosis in chronic chest diseases. Thorax 26(4),
418-423.

CHERVINSKAYA A, ALEXANDROYV A., SILBER N., STEPANOVA N.(1994). Effect of
halotherapy in patients with bronchial asthma and allergic rhinitis. In XV International
Congress of Allergology and Clinical Immunology- EAACI' 94. Stockholm, p.175.

CHERVINSKAYA AV, KWETNAYA A.S., ZHELEZOVA L.1.(1994). Cytobacteriologic
examinations of brush samples from nosopharynx mucosa and immune status of

229



patients in halotherapy.In The 4th National Congress on Respiratory Diseases. Moscow,
abstr. 614. (Russ) (UEPBUHCKAS A.B., KBETHAA A.C., JKEJIE3OBA JL.H. (1994).
Ouenka MOPPOPYHKUHOHANEHOTO COCTOSHUS CAM3UCTOH HOCOITMOTKH U obiueH
MMMYHOJIOTHYECKOH PEaKTUBHOCTH ¥ GOMBHBLIX NPH NPUMEHEHHH ranotepaniu. B ku. 4
Hayuonanenstii Konzpecc no 6oae3nam opzanog ovixanus. Mocksa, pes.614).

CHRVINSKAYA A.V., SILBER N.A., ALEXANDROV A.N.(1993). Halotherapy for
treatment of bronchial asthma. In XTIV World congress of asthmology - Interasma 93.
Jerusalem, p.59.

CLARKE S.W., LOPEZ-VIDRIERO M.T., PAVIA D., THOMSON M.Z. (1979). The effect
of sodium-2-mercaptoethane sulphonate and hypertonic saline aerosol on bronchial
clearance in chronic bronchtis. Br.J. Pharmacology 7, 39-44.

DITYATKOVSKAYA YeM., PISCOVAYA M., GRIBANOVA L. (1993). State of
immunoreactiveness of bronchial asthma for the period of treatment at chambers with
salt mines artificial climate. In XIV World congress of asthmology - Interasma 93.
Jerusalem, p.84.

KLEMENT R.F., KOTEGOV Yu. M., TER-POGOSIAN P.A. (1986). Predicted values of
main spirography indexes. Leningrad, p.79 (Russ). (KJIEMEHT P.®., KOTETOB
10.M., TEP-IIOT'OCSIH II.A.(1986). Hucmpyxyus no npumenenuio @opmyn u mabauy
OOAHCHBIX BENUHUH OCHOBHBIX CnupoZpaguueckux nokazamenet. JleHunrpag, 79 c.).

KONOVALOV S.I. DUBINSKAYA A.V.,, PCHELINTSEV S.Y., MAYOROVA M.V.
(1992). Experimental asséssment of dry sodium chloride aerosol action on alveolar
macrophages. In Clinical- epidemiological problems and prevention of nonspecific
pulmonary  diseases.  St-Petersburg,  p.109-113.(Russ.). (KOHOBAJIOB C.I,,
JIYBUHCKAS A.B. ITYEJIUHIEB C.JO., MAHOPOBA M.B.(1992).
OKCnepUMEHTaNIbHAs OLEHKA BIHMSHUS CYXOrO CONEBOTO a3po30isl Ha albBEONSAPHbIE
Maxpodaru. B k. Knunuxo- snudemuonozucekue acnexmst npobnemst H3J1 u axmyanvhsle
gonpocsl ux emopuunoi npoguraxmuxu. C-Ilerepoypr, c.109-113).

KONOVALOV S.I,, MAYOROVA M.V,, TURUBAROV K.V., NASSONOVA LI (1990).
Dynamics of aerodisperse environments parameters in a halochamber. In New medical
technologies in the prevention and treatment of respiratory diseases. Leningrad, p.55-58.
(Russ).(KOHOBAJIOB C.H., MAHOPOBA MB., TVYPYEAPOB KB,
HACCOHOBA H.H. (1990). K Bonpocy O AMHaMUKE NapaMeTpOB a3pOTHCHEPCHON
cpenel B raiokamepe. B kn. Hosble Meduyunckue mexnonozuy 6 npo@uiakmuxe u 1e4eHuu
3abonesanuil opzanog Ovixanus, Jlenudrpan, c.55-58).

KRISTUFEK P., GUITTI P.,, SAMEKOVA E., URBAN 8. (1979). Normy a hodnotenia
plucnych objemov expiracnych prietokov a plethyzmografickych hodnot. In III
Bratislavske dni: Fysiologie a patologie dychania. Bratislava, p.3-5.

LINKER E.S. (1982). Asthma is a disease. A new theory of pathogenesis. Chest 82 (3), 263-
264.

MELNIKOWA E.A., ZILBER N.A. (1990). Criteria for the assessment the inhalation
broncholytic test with Berotec. In New medical technologies of preventing and treating
the respiratory diseases. Leningrad, p.133-139 (Russ).( MEJIBHHUKOBA E.A,,
3MJIBBEP H.A. (1990). Kputepuu OU€HKH MHTATALHOHHON OPOHXOIHTHYECKOH MPO6hI
c GeporexoMm. B «xu. Hosvie meduyuncKue mMexHONO2UU NPOPUIAKMUKY U JIEHEHU
3abonesanuii opzanos ovixanus. Jlenunrpas, c.133-139).

- NORVAISHAS A., NORVAISHAS G., DUBINSKAYA A., KONOVALOV SlI,
LOZINSKY 1. (1992). Halotherapy in endogenous bronchial asthma. In The 3rd
National  Congress of Respiratory Diseases. St.-Petersburg, abstr.  818.
(Russ).(HOPBANIIIAC A., HOPBAMIIIAC T., IVBUHCKAS A., KOHOBAJIOB
C., IO3UHCKHH . (1992). T'anmoTepanus 3HAOT€HHOMW GpOHXHanbHOR acTMEL. B ku. 3
Hayuonanvnvui konzpecce no 6oae3nsm op2anoe osixanus. C-IletepGypr, pe3.818).

PAVIA D.,,THOMSON M.L., CLARKE S.W.(1978). Enhanced clearance of secretion from
the human lung after the administration of hypertonic saline aerozol. Am.Rev.Resp.Dis.
117 (2), 199-204.

POKHAZNIKOVA M.A,, BORISENKO L.V., DUBINSKAYA A.V., STEPANOVA N.G.
(1992). Halotherapy in rehabilitation of patients with acute bronchitis of lingering and
relapsing type. In The 3rd National Congress on_Respiratory Diseases. St.Petersburg,

230




abstr.819. (Russ).(IIOXA3HUKOBA M.A., BOPUCEHKO JI.B., AYBEMHCKAJ
A.B., CTEITAHOBA H.T'.(1992). Ilpumerenue ranoTepanuu B peabunuranu 60MsHbIX
OCTPHIM OpPOHXUTOM ¢ 3aTSKHBIM W PEeUMOMBHPYIOIUM TedeHueM. B kn. 3
Hayuonansnstii konzpecc no bonesusm opaanos ovixanus. C-lletepbypr, pe3.819).

REIN M.F.,, MANDELL G.Z. (1973). Bacterial killing by bacteriostatic saline solutions:
Potential for diagnostic error. New Engl.J. Med. 289 (15), 794-795.

SCHOEFFEL R.E., ANDERSON S.D., ALTOUNYAN R.E. (1981). Bronchial
hyperreactivity in response to inhalation of ultrasonically nebulised solutions of
distilled water and saline. Br. Med. J. 283 (14), 1285-1287.

SIMYONKA Y.M. (1989). Some particular features of infections and inflammatory
processes, and immune status in patients with infection-dependent bronchial asthma
during speleotherapy in salt-mine microclimate. In Bronchial asthma. Leningrad, p.136-
140. (Russ).(CUMHUOHKA 10.M. (1989). HekoTtoprie 0coGeHHOCTH HH(PEKLHUOHHO-
BOCMANMTENLHOIO Ipouecca M HMMYHHOro craryca y OONbHBIX MHPEKIHOHHO-
3aBUCUMON OPOHXHANBHOW acTMOH NpM CHeNeOTepanu B YCIOBHSX MHKPOKIMMATa
conexoneil. B kn. Epouxuansuas acmma. Jlenunrpan, c.136-140).

SLIVKO R.Y. (1980). Dynamics of blood serum histaminopexy levels in patients with
bronchial asthma after treatment in salt mines. Immunology and allergology. 14, 22-25.
(Russ).(CJIUBKO P.41. (1980). IlunaMuka ypoBHS TMCTAMHHONIEKCHU CHIBOPOTKH KPOBH
y 601bHBIX OPOHXHATILHON aCTMOM NOI BAUSHUEM JIeYeHHs B YCIOBHAX COMSHBIX HIAXT.
Humynonozus u annepeus. 14, 22-25).

SPESIVYKH I.A., MALTSEVA O.B.,, KAZANKEVICH V.P.,, TOROKHTIN A.M. (1990).
Particularities in the treatment of old age group patients with bronchial asthma in
"Ionotron" artificial microclimate. In Geriatric aspects of clinical pulmonology.
Leningrad, p. 141-145. (Russ).(CITIECHBBIX H.A., MAJIBIIEBA
0O.5., KABAHKEBHMY B.II., TOPOXTHUH A.M. (1990). OcoGeHHOCTH JeYeHHS
BGONMBHBIX OpOHXMANbHOM aCTMO# CTApLUMX BO3PACTHBIX TCPYNN B  YCIOBUAX
UCKYCCTBEHHOrOo Mukpoknumara "Honotpon". B  «kw. Iepampuueckue acnexmsi
KnuHu4eckoil nyabmononozun. Jlenunrpan, c.141-145).

TELYATNIKOVA G.V., GULEVA L.I., IVANOVA S.A., SIDORENKO T.G,
ALABUZHEVA M.L. (1992). Efficacy of halotherapy in practical public health. In
Clinical- epidemiological problems and prevention of nonspecific pulmonary diseases. St-
Petersburg, p.121-125.(Russ.)(TEJIATHUKOBA TI'.B,I'YJIIEBA JL.U., UBAHOBA
C.A., CHAOPEHKO T.I. AJIABYXEBA M.JIL (1992). O6 3dpdekTHBHOCTH
BHEIPEHMs] TajoTepanyd B [PakTHYecKoe 3mpaBooxpaHeHue. B kw. Knunuko-
anudemuonozuckue acnekmsl npobnemvt H3JI u axmyanvHvle 80npocsl uX 6MOPUHHOL
npogunakmuru. C-Tletepbypr, c.121-125).

TIKHOMIROVA K.S., ALIYEVA 1.Z., TCHALAYA E.N. (1993). Halotherapy as a
component of spa treatment of children with bronchial asthma. Problems of spa
treatment, physiotherapy and exercise therapy 4, 10-12. (Russ.). (THXOMHWPOBA K.C.,
AJIMEBA HN.3., YATIAS E.H.(1993). TI'amoTepanus B KOMIUIEKCE KypOPTHOTO JIeHeHus
neted, OonpHEIX OpOHXMANBHOH acTMoit. Bompocst Kypopmonozuu, guizuomepanuu u
neqebnotl pusuneckoti kynomyput 4, 10-12).

TOROKHTIN M.D., MALTSEVA O.B., SPESIVYKH I.A. (1987). Alterations of cellular
indices of immunity in patient with bronchial asthma exposed to chamber artificial
microclimate. In  Immunology and allergology,issue 21. Kiev, p. 5-7.
(Russ).(TOPOXTHH M.JA., MAJIBLIEBA O.5., CIIECUBBIX H.A. (1987).
H3menenre KIICTOYHBIX MOKasaTeNneil UMMYHUTETa Y GONBHBIX OPOHXHANBLHON acTMOH
NOJT BIUSTHUEM JIEYEHHs B KAMEpax UCKYCCTBEHHOTO MUKpOKIuMaTta. B ki, Hmmynonozus
u annepaus, évin. 21. Kues, ¢.5-7).

VORONINA L.M., CHERNIAEV A.L.,, SAMSONOVA M.V., DOUBINSKAYA A.V.
(1994). Cytobacteriologic estimation of bronchial secretion in halotherapy. In The 4th
National Congress on Respiratory Diseases. Moscow, abstr. 166. (Russ). (BOPOHHHA
JIM., YEPHSEB A.JI, CAMCOHOBA M.B, AYBUHCKAS A.B. (1994).
Iutonmoruyeckas W UUTODAKTEPHOCKONMUYECKAsh XapaKTePUCTHKa OpOHXHATIBHBIX
CMLIBOB NpY cneneoTepanuu. B kw. 4 Hayuonanvhsli Kowzpecc no 0one3HsM 0p2anos
owtxanus. Mocksa, pe3. 166).

231



WELCH M.J. (1987). Electrolyte transport by airway epithelia. Physiol Rev.
67 (4), 1143-1184.

WURTEMBERGER G., MONTAG A., RUHLE K.-H., MATTHYS H. (1987).
Beeinflussung der mukoziliaren und tussiven Clearence durch Inhalation
therapeutischer Salzlosungen bei Patienten mit chronischer Bronchitis. Atemwegs-
Zungenkr. 13 (8), 397-399.

YEFIMOVA LK., ZHENEVATYUK L.P.,, DVORTSINA L.Y., SIMULIK V.D., BILAK
V.M. (1990). Speleotherapy effects on the immunologic reactivity in children with
bronchopulmonary diseases. In Current methods of immunology in bronchopulmonary
pathology. Leningrad, p. 86-91.(Russ). (E@MUMOBA JLK., )XEHEBATIOK JLIL,
JABOPHHWHA JI.H., CHUMVJIHUK B.A., BUJIAK B.M. (1990). BaHsiHue cneneoTepanyu
Ha HMMMYHOJIOTMYECKYIO PpE3HCTEHTHOCTh JeTelf, OONbHBIX OPOHXOIETOUHBIMH
3aboneBanusiMu. B kn. Cospemennsie memodsl ummynosiozuu npu OpOHXONE204HOU
namonozuu. JlenuHrpan, c.86-91).

ZADOROZHNAYA T.A., KIREY E.Y., KOPINETS LI. (1986). Hormonal interactions in
bronchial asthma and the effect of speleotherapy. In Physiotherapy and health resort
treatment, issue 19. Kiev, p.43-46. (Russ). (3AJOPOXHAS T.A., KMPEN E.A.,
KOITMHEILT U.H. (1986). TopMOHaIbHBIE B3aMMONEHCTBHS IPH OPOHXHAIBLHON acTme
Y BIIMSIHHE HA HUX cneneotepanuu. Kypopmonozus u usuomepanus, evin.19.Kues, c.43-
46).

Article received on June 21, 1993
in final form April 24, 1995

Reviewed by:

Malcolm King, PhD
Juraj Ferin, MD, PhD
William D. Bennett, PhD

Address reprint requests to:

Alina V. Chervinskaya, MD, PhD
JSC Aeromed

15, Novolitovskaya

194100 St. Petersburg, RUSSIA
Fax: (7-812) 245-2697

232



o 123
A
+& - -
Ii L]
4 oeas we Cd

Hio Hind

EFFECT OF DRY SODIUM CHLORIDE AEROSOL ON THE RESPIRATORY TRACT
OF TOBACCO SMOKERS
Alina V. Chervinskaya, St.Petersburg, Russia

BRIEF SUMMARY

To estimate the changes in the airway of tobacco smokers after inhalations of dry sodium chloride aerosol
the group included 47 males was examined. They were employees of an instrument manufacturing plant
of St. Petersburg. Men aged from 35 to 60, who have been smoking about 15-20 cigarettes a day not less
than 15 years, having no chronic pulmonary diseases and are not exposed to occupational hazards were
eligible for participation in the study. Test group (TG) (24 males) were given 20 procedures (10 min
daily) of inhalations of dry sodium chloride aerosol, and placebo group (PG) was included 23 males.

88% of smokers of TG by the end of inhalation course reported easier and/or decreased cough, changes in
the character of sputum, which became lighter and clearer. Improvement in the character of sputum was
noted only 22% volunteers of PG (p<0,001).

Cytobacteriologic study of brush bioptates taken from pharyngeal mucosa was determined that the
infection index (11 - % of epitheliocytes with adhered cells of S. pneumoniae) and adhesion index (Al -
the mean number of microbial cells per one epitheliocyte) decreased significantly in the TG (p<0,01). The
amount of SIgA in epithelial cells of the oropharyngeal mucosa (estimated by indirect method of
fluorescent antibodies) increased significantly in the TG (p<0,05). There were no significant changes at
these indexes in the PG.

Conclusion. DSCA relieves the main clinical signs (character of cough and sputum), improves local
defense mechanisms and strengthens resistance of mucous membranes of tobacco smokers owing to
decreased colonization activity of pathogenic microorganisms and increased SIgA.

INTRODUCTION

It is generally accepted that persons (prs) with exogenous risk factors of COPD (tobacco smokers, prs are
exposed to industrial pollutants) are required sanitation of respiratory tract to prevent development of
lung diseases.

Considerable efforts have been directed at examining the action of dry sodium chloride aerosol (DSCA)
on respiratory tract of the patients with COPD, asthma and the persons with risk factors of COPD. DSCA
is characterized with physical properties, differing from those of the saline aerosols. DSCA demonstrated
anti-inflammatory activity in the respiratory tract, mucoregulating action. It enhances drainage of the
bronchi, activates alveolar macrophages, and improves biocenosis and local humoral immunity.

AIM OF RESEARCH
The aim was to study influence of DSCA on the respiratory tract of tobacco smokers.
STUDY DESIGN AND PROCEDURES

47 male were examined. They were selected after medical and lung function examination. They had the
productive cough associated with smoking. Chronic respiratory pathologies had been diagnosed in none
of them. The groups did not differ significantly by sex, age, smoking duration and intensity (table 1).

TG were given 20 procedures (10 min daily) using inhaler Haloneb (fig.1), producing DSCA with
particles size of 1-5 um and 0.5 mg/min density (total dose is approximately 5 mg per procedure). PG
received inhalation with plain air using inhaler Haloneb, specially designed for the study. It was a single
blind study with placebo.

Cytobacteriologic study of brush bioptates taken from pharyngeal mucosa was carried out before and
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after procedures in the both groups. Brush bioptates were obtained from the anterio-medial tonsillar
surface, using an endoscope brush fixed on a holder. The degree of the adhesiveness of the strain by
microorganisms was estimated by the adhesion index (Al). The Al was found as the mean number of
microbial cells per one epitheliocyte; 50 epithelial cells participating in the adhesion process of epithelial
cells were counted. The colonizational activity was estimated by the infection index (lI), i.e. the
percentage of epitheliocytes with adhered cells of pneumococcus per 50 counted cells.

Table 1 Characteristics of the Test (TG) and Placebo (PG) groups

Parameter, M+m TG PG Significant
difference
Number of the persons 24 23
Age, years 49.9+1.2 49.5+1.5 p>0.05
(37-60) (35-60)
Smoking time, years p>0.05

27.9+1.7 26.5£1.7

(14-42) (15-42)
Smoking intensity (packs/years)  27,0+2,0 27,9+£2.3 p>0.05

The amount of SIgA in epithelial cells of the oropharyngeal micosa was estimated by indirect
method of fluorescent antibodies (RIF).

RESULTS

88% of smokers of TG by the end of inhalation course reported easier and/or decreased cough, changes in
the character of sputum, which became lighter and clearer. Improvement in the character of sputum was
noted only 22% volunteers of PG (p<0,001).

The character of sputum changed gradually in TG smokers during the course of DSCA inhalations. By the
5th procedure, the number of pts expectorating yellow sputum decreased, and by the 10" - there was
decrease in the number of persons expectorating gray sputum (p<0.05). By the end of the course DSCA
procedures expectorating of gray or yellow sputum was only in separate cases. The number of pts who
stopped producing sputum increased significantly, while sputum turned light in the rest (p<0.01) (fig.2).
There were no specific changes in the character of sputum in CG.
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Fig. 2. Changes in the character of sputum during the course
of the dry sodium chloride (DSCA) inhalations (n-24)
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Cytobacteriologic study showed that the Il and Al of epithelial cells for etiologically important
microorganism S. pneumoniae decreased significantly in TG who were given DSCA (fig. 3). The Il and
Al also decreased significantly as regards another opportunistic microflora (H. influenzae, S. aureus etc.).
These finding suggest decreases colonization activity of opportunistic microflora of the mucus. At the
same time, the normal microflora (IA norm.) (Neisseriae spp., S. viridans, S. salivarius etc.) increased
significantly, which indicates intensified natural colonization of the mucosa. This combination of the
processes suggests increased resistance of the mucosa under influence of DSCA in TG. There were no
significant changes in the character of sputum in CG (table 2).

Table 2.
Colonization activity of microflora of brush- samples from pharynx

of the Test (TG) and Placebo (PG) groups of smokers
before and after inhalations of dry sodium chloride aerosol (DSCA)

TG PG
Index Units  of poore DSCA  After DSCA  Before DSCA  After DSCA
(M+SD) measure
I (S. % 28.1+249 7.84£9,7*** 18.4+22,6 11.8+16,8
pneumoniae)
I (H. e 20.8+31,9 2.445,6** 6.9+14,9 5.2+10,5
influenzae, S.
aureus etc.)
1A (S. Number of 45.4+33,0 13.9416,3*** 25.4422 9 17.6+18,0

. the microbes
pneumoniae)  cype

IA (H. 21.6+25,0 4.2+9,3** 9.8£19,5 7.8£17,6
influenzae, S.

aureus etc.)

IA norm. 6.9+7,9 23.0+£17,8*** 7.5+14,5 9.8+15,2
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*Note: significant (p < 0.05) changes vs. initial values; ~ significant (p < 0.01), *** p<0.001
changes vs. initial values

The amount of SIgA increased significantly in the TG (before - 1,5+0,9 and after - 2,1+0,5, p<0,05).
There were no significant changes at these indexes in the PG (before - 1,6+0,9 and after - 1,7+0,9,
p>0,05).

CONCLUSION

Dry sodium chloride aerosol inhalations produce positive effect on the airways of tobacco smokers
(versus placebo). DSCA relieves the main clinical signs of tobacco smokers (character of cough and
sputum), improves local defense mechanisms and strengthens resistance of mucous membranes of
tobacco smokers owing to decreased colonization activity of pathogenic microorganisms and increased
SIgA.
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Vopr Kurortol Fizioter Lech Fiz Kult. 2000 Jan-Feb;(1):21-4.
The scientific validation and outlook for the practical use of halo-aerosol
therapy.

Chervinskaia AV.

Abstract

The paper describes a new medical technique--halo-aerosol therapy, the main acting factor
of which is dry highly dispersed aerosol of sodium chloride in natural concentration. Halo-
aerosol therapy represents a new trend in aerosol medicine. It includes two methods:
halotherapy and halo-inhalation. Biophysical and pathophysiological foundations of the new
method, how it can be realized are outlined. Clinical reasons are provided for application of
halo-aerosol therapy for prevention, treatment and rehabilitation of patients with
respiratory diseases. Characteristics and differences of the two halo-aerosol therapy

variants are analyzed.
PMID: 11094875
[PubMed - indexed for MEDLINE]
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The use of halotherapy for the health improvement in children at institutions

of general education.
Khan MA, Chervinskaia AV, Mikitchenko NA.

Abstract

The objective of the present study was to estimate the influence of halotherapy performed
in a specialized salt room on the health status of the children frequently ill with acute
respiratory diseases. The application of halotherapy was shown to produce well-apparent
anti-inflammatory, draining, and sanogenic effects. Observations during 1, 3, 5, and 12-
month follow-up periods confirmed the persistence of prophylactic and therapeutic effects
of salt therapy. The results of the study were used to develop differential schemes of

halotherapy taking into consideration the initial conditions of the children.
PMID: 22908472
[PubMed - indexed for MEDLINE]
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Borisenko LV, Chervinskaia AV, Stepanova NG, Luk'ian VS, Goncharova VA, Pokhodzel IV, Krivitskaia VZ, Vishniakova LA,
Pokhaznikova MA, Faustova ME, et al.

Abstract

Halotherapy was used for rehabilitation in 25 patients with acute bronchitis of long-
standing and recurrent types. The main therapeutic action was ensured by aero dispersed
medium

saturated with dry highly dispersed sodium chloride aerosol, the required mass
concentration being maintained in the range of 1 to 5 mg/m3. Therapy efficacy was
controlled through assessment of clinical, functional, immunological and microbiological
findings. Metabolic activity values were taken into consideration as well. Positive dynamics
of the function indices in the clinical picture resulted from elimination of pathogenic agents,
control of slowly running inflammatory lesions and stimulation of some immune system
factors. Favourable changes in metabolic activity were present: normalization of serotonin

excretion, marked decrease of unbalance in lipid peroxidation-antioxidant system.
PMID: 7785211
[PubMed - indexed for MEDLINE]

For more information, click here: http://www.ncbi.nlm.nih.gov/pubmed/7785211
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What All Type of Spas, Wellness Facilities, and Salt Therapy Providers Need to
Know About Misconceptions Regarding Himalayan Salt

The Scientific Research

The Salt Therapy Association was formed to provide Education, Research, and Innovation for the salt
therapy/halotherapy industry and, as such, we are providing continuing information that is relevant
and important for our Facility Members and for those in the industry. We have started a new
educational series entitled "SALT-Ed” (salt therapy education) that we will be disseminated through
white papers, documents, videos, and webinars.

This first SALT-Ed paper is a reference to the research about Himalayan salt and the ‘myth
information’ regarding health and wellness benefits from claims such as emanating negative ions,
purifying the air, and providing any respiratory relief, made about heating (or not heating) Himalayan
salt in general, which applies to salt lamps, walls, saunas, spa equipment, and décor.

Not only is there no evidence that heated Himalayan salt produces its advertised health benefits, the
notion that it could emit ions in sufficient quantities to have any impact on the surrounding
environment or aid in the treatment of respiratory conditions runs against established science and
basic chemistry.

Salt Lamps Can’t Get Hot Enough to Emit Negative lons
Science Journalist Signe Dean:

“The usual narrative about these lamps seems to be that heating up a chunk of salt releases ions.
However, that simply isn’t possible. To break apart the ionic bond between the two chemicals
comprising salt, you'd need a far greater energy input than a tiny light bulb can provide. Besides, if that
did happen, the salt would emit chlorine gas, and you’d definitely notice that.”1

John Malin, retired chemist formerly with the American Chemical Society
“Unless Himalayan sea salt contains high concentrations of other trace minerals compared with
ordinary table salt, the predominant ions that could form from a salt lamp are sodium and chloride

ions. But salt is really stable, so you heat it up a little bit and nothing really happens."?

Salt Therapy Association ¢ www.SaltTherapyAssociation.org ¢ 844-STA-INFO



Jack Beauchamp, Professor of Chemistry at the California Institute of Technology:

“We have a lot of experience with observing ions. What we did with the lamp, since it’s supposed to
make negative ions, was to place it adjacent to the inlet and, just by itself, we observed no ions at all.
We turned it on and looked for negative ions. We looked for positive ions. We waited for the lamp to
heat up. The bulb inside eventually does heat the rock salt, but we didn’t see anything.

[ can’t think of any physical process that would result in the formation of ions from heating rock salt,
with and without the presence of water vapor in any amount. Rock salt has a face-centered cubic
structure which would not be expected to give rise to electric fields that would generate ions around
individual crystals.”3

Dr. May Nyman, Ph.D., of the American Chemical Society and Professor of Chemistry at Oregon
State:

“The only way to get those ions or salts into the atmosphere is using very high energy radiation like
using something like x-ray and focused x-rays and we don’t have them in our house or do we want it.
The same x-ray you want to examine a broken bone or radiate a tumor. That is the kind of energy it
would take to get those salts into the air. We do not want to be exposed to these amounts of x-ray
without those amounts of health benefits. And those types of radiation do not exist in our house.”*

Dr. John Newsam, Ph.D., of the American Chemical Society and CEO of Tioga Research in San
Diego, California:

“That is not happening in a Himalayan salt lamp where you have a flame, incandescent bulb or led bulb.
You are not heating up the salt high enough to liberate any of the ions from it. The strength of

[sic] between positive and negative ions of salt is very strong and therefore, they want to stay together
- they don’t want to scoot off into the atmosphere. A block of salt is not going to liberate any sodium or
chloride ions.”s

Columbia University Medical Center:

“It would take a Himalayan salt lamp a hundred years to even come close to what an ion machine could
generate in an hour.”®
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Salt Lamps Aren’t Capable of Producing Enough Negative lons to Affect the Surrounding
Environment

Negative Ions Information Center:

“Having personally tested a popular brand of rock salt crystal lamp in our lab, we can attest that it was
all but worthless as a generator of high-density negative ions.

After measuring the negative ion output level from the salt lamp, we took our sensitive negative ion
detector outdoors and measured a far higher level of naturally occurring negative ions than the salt
lamp emitted.

If the salt lamp’s negative ion output would have been any lower, we could not have measured it. The
salt lamp put out such a small level of negative ions that just taking a reading depleted the few
negative ions that it did put out, and then the ion detector stopped indicating. We then had to remove
the ion detector from near the salt lamp for a few minutes before we could again measure negative
ions near the lamp. We couldn’t tell the exact level of ions.””

A Breath of Reason website:

“It is possible to separate sodium from chloride with high amounts of energy, but we’re talking much
more than what is put out from a mere 15-watt lamp. But let’s just say that somehow this glowing
chunk of halite on your nightstand actually does release negative ions to combat the pollutants in the
air. What would happen is your salt lamp would basically slowly shrink down to nothing but a pile of
pure sodium (not good), and at the same time be emitting chlorine gas (really not good). And then
there’s the logical paradox that if these negative ions are floating away, leaving the positively charges
ions in the lamp, the strong attraction between positive and negative would pull these negative ions
right back onto the lamp, negating entirely the purpose of your salt lamp.

[[]f the negative ions did bind to dust particles and allergens, and other pollutants that could trigger
asthma symptoms, there’s no chance of them being heavy enough to weigh the dust down, trap it
against a grounded surface, and make it easy to just wipe away. In a brilliant post on the effectiveness
of salt lamps, author D.B. Thomas asserts the weight of the chlorine molecule to be very small.
“Chlorine has a relative atomic mass of 35.5. Basically, a ‘mole’ of chlorine atoms 6.022 x 10”23
atoms)[sic] would weigh 35.5 grams. Let’s break that down to numbers that most people can really
understand. 35.5g/6.022x10723 = 5.887x10”-23 grams. Or, 0.00000000000000000000005887
grams.” As if that would be enough to bring down a comparatively enormous dust particle.”8
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Salt Lamps Do Not Neutralize Electromagnetic Radiation

Wavelength and frequency determine another important characteristic of electromagnetic fields.
Electromagnetic waves are carried by particles called quanta. Quanta of higher frequency (short
wavelength) waves carry more energy than lower frequency (longer wavelength) fields. Some
electromagnetic waves carry so much energy per quantum that they have the ability to break bonds
between molecules. In the electromagnetic spectrum, gamma rays given off by radioactive materials,
cosmic rays and X-rays carry this property and are called ‘ionizing radiation’. Fields whose quanta are
insufficient to break molecular bonds are called ‘non-ionizing radiation’. Man-made sources of
electromagnetic fields that form a major part of industrialized life - electricity, microwaves, and
radiofrequency fields - are found at the relatively long wavelength and low frequency end of the
electromagnetic spectrum and their quanta are unable to break chemical bonds.”®

Salt Lamps Do Not Benefit Respiratory Health

“Despite numerous experimental and analytical differences across studies, the literature does not
clearly support a beneficial role in exposure to negative air ions and respiratory function or asthmatic
symptom alleviation. Further, collectively, the human experimental studies do not indicate a
significant detrimental effect of exposure to positive air ions on respiratory measures. Exposure to
negative or positive air ions does not appear to play an appreciable role in respiratory function.”10

Heated Salt Lamps Do Not Trap Positive lons and Release Negative lons Cleaning and Deodorizing
the Ambient Through Hygroscopy

“Some small amount of water vapor in the air might adhere to the salt’s surface, and some of the water
vapor might dissociate salt into sodium and chloride ions. But as soon as the water vaper dried, the
two ion types would immediately recombine to form salt, so that process is unlikely to produce
negative ions either...

As for the idea that water vapor in the room attracts pollutants, then sticks to the surface of the lamp,
that, too, makes little sense, he said. Some pollutants in the air might, by chance, stick to water vapor
on the surface of the lukewarm piece of rock salt, but there’s no evidence that the meager heat
produced by a light bulb could produce significant amounts of pollutant filtering...

In terms of mass removal of pollutants from the air, I just don’t think it can happen, Malin said.

Instead, a chunk of charcoal with a fan blowing over it would likely have much better filtering
properties...”11
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Summation

The research has been conducted and the Salt Therapy Association agrees with the science. The
reports that Himalayan salt has magical properties, how it provides wellness, and can aid in the
treatment of respiratory issues is a myth. Himalayan salt is for décor. The truth is that wellness and
respiratory health comes from halotherapy, where pure grade sodium chloride is crushed, ground, and
dispersed by a halogenerator.

While there is some evidence that large amounts of a natural compound concentration in an enclosed
space (such as quartz, amethyst, jade or Himalayan salt) can alter the vibrational frequency of the
physical environment, since all elements resonate at different frequencies, and, thus, alter the feeling
in the room, Himalayan salt décor can create a nice, ambient environment to sit and relax.

There is some scientific evidence about chromotherapy, also known as color therapy, where the warm
orange and pink hues of the lighted Himalayan salt bricks or panels create a soothing environment to
aid emotional and mental health. The placebo effect is also strong, and Himalayan salt is also very
popular as an ingredient in food and skin products.
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Voen Med Zh. 1999 Jun;320(6):34-7, 96.

Halotherapy in the combined treatment of chronic bronchitis patients.
Maev EZ, Vinogradov NV.

Abstract

Halotherapy proved to be a highly effective method in a complex sanatorium treatment of
patients with chronic bronchitis. Its use promotes more rapid liquidation of clinical
manifestations of disease, improves indices of vent function of lungs, especially those values
that characterize bronchial conduction (volume of forced exhalations per second, index
Tiffno), increases tolerance to physical load, normalizes indices of reduced immunity and

leads to increasing the effectiveness of patient treatment in sanatorium.
PMID: 10439712
[PubMed - indexed for MEDLINE}

For more information, click here: http://www.ncbi.nlm.nih.gov/pubmed/10439712
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Vopr Kurortol Fizioter Lech Fiz Kult. 1997 Jul-Aug;(4):19-21.
The use of an artificial microclimate chamber in the treatment of patients with

chronic obstructive lung diseases.
Chernenkov RA, Chernenkova EA, Zhukov GV.

Abstract

Halotherapy was used for sanatorium rehabilitation in 29 patients with chronic obstructive
pulmonary diseases (chronic bronchitis and asthma). Significant positive effects of this
method resulted in the improvement of the flow-volume parameters curve of lung function
and in hypotensive effects on blood pressure. Halotherapy is recommended for use in
patients suffering from chronic obstructive pulmonary diseases with hypertension or

coronary heart disease.
PMID: 9424823
[PubMed - indexed for MEDLINE]

For more information, click here: http://www.ncbi.nlm.nih.gov/pubmed/9424823
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Vopr Kurortol Fizioter Lech Fiz Kult. 2000 Nov-Dec;(6):21-4.

Effectiveness of halotherapy of chronic bronchitis patients.
Abdrakhmanova LM, Farkhutdinov UR, Farkhutdinov RR.

Abstract

The chemoluminescence test in 49 patients with lingering inflammatory chronic bronchitis
has revealed inhibition of generation of active oxygen forms in the whole blood,
intensification of lipid peroxidation in the serum, depression of local immunity.
Administration of halotherapy to the above patients results in correction of disturbances of

free-radical oxidation, improves local immunity and clinical course of the disease.
PMID: 11197648
[PubMed - indexed for MEDLINE]

For more information, click here: http://www.ncbi.nlm.nih.gov/pubmed/11197648
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Klin Med (Mosk). 2000;78(12):37-40.
Effects of halotherapy on free radical oxidation in patients with chronic

bronchitis.
Farkhutdinov UR, Abdrakhmanova LM, Farkhutdinov RR.

Abstract

Registration of luminol-dependent chemoluminescence of blood cells and iron-induced
chemoluminescence of the serum was used to study generation of active oxygen forms and
lipid peroxidation in patients with chronic bronchitis (CB). 49 patients with lingering CB
showed inhibition of blood cell function and enhancement of lipid peroxidation. The
addition of halotherapy to combined treatment of these patients promoted correction of

the disorders and improvement of CB course.
PMID: 11210350
[PubMed - indexed for MEDLINE]

For more information, click here: http://www.ncbi.nlm.nih.gov/pubmed/11210350
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Vopr Kurortol Fizioter Lech Fiz Kult. 2001 Jan-Feb;(1):26-7.
Efficacy of therapeutic use of ultrasound and sinusoidal modulated currents

combed with halotherapy in patient with occupational toxic-dust bronchitis.
Roslaia NA, Likhacheva El, Shchekoldin PI.

Abstract

Immunological and cardiorespiratory characteristics were studied in 88 alloy industry
workers with occupational toxic-dust bronchitis who received the following therapy:
sinusoidal modulated currents (SMC), ultrasound (US) on the chest, halotherapy (HT) (52
patients, group 1); SMC + HT (10 patients, group 2); US + HT (15 patients, group 3); HT (11
patients, group 4). The patients did also therapeutic exercise and were massaged (chest). It
was found that device physiotherapy (SMC, US) in combination with HT raise the treatment
efficacy to 86.5%. This combined treatment is recommended both for treatment and

prevention of obstructive syndrome in toxic-dust bronchitis.
PMID: 11530404
[PubMed - indexed for MEDLINE]

For more information, click here: http://www.ncbi.nlm.nih.gov/pubmed/11530404
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Ann Agric Environ Med. 2014;21(1):124-7.
Salt caves as simulation of natural environment and significance of

halotherapy.

Zajac J1, Bojar 12, Helbin J1, Kolarzyk E1, Owoc A3.

Abstract

INTRODUCTION:

Human activity usually leads to a deterioration in air quality; therefore, searching for places
that simulate an environment without pollution is important. Artificial salt caves play crucial
role, as a kind of therapy, known as halotherapy, based on treatment in a controlled air
medium that simulates a natural salt cave microclimate.

OBJECTIVE:

Evaluation of awareness about the existence of salt caves, basic knowledge about the
purpose for their presence among people who bought salt caves sessions and checking
their subjective estimation of salt caves influence on their well-being.

MATERIAL & METHODS:

303 inhabitants (18-51-years-old) of 3 randomly chosen cities of southern Poland were
surveyed using a validated author's questionnaire. Both genders were represented in
comparable numbers.

RESULTS:

It was observed that knowledge about the existence of salt-caves is common - 94% of
respondents. 96 persons bought at least 3 salt caves sessions. The majority of women did
this for therapeutic reasons (57%), and men for both therapeutic and relaxation reasons
(both 39%). Both among women and men, the dysfunctions intended to be cured by
sessions included problems with throat, larynx or sinus. Depression as a reason for buying
sessions was mentioned only by women. In general, those who attended felt better after
sessions in salt caves.

CONCLUSION:

Besides the health benefits, people do not have free time for rest and activities in clean air;
moreover, stress is inseparable from everyday life, and for that reasons salt caves become

places that help to support a proper lifestyle.
PMID: 24738510

For more information, click here: http://www.ncbi.nlm.nih.gov/pubmed/24738510
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Halotherapy as asthma treatment in children: A randomized, controlled,

prospective pilot study.
Bar-Yoseph R, et al. Pediatr Pulmonol. 2016.

Abstract

BACKGROUND AND OBIJECTIVES:

Asthma is a chronic inflammatory disorder requiring intermittent or continuous anti-
inflammatory therapy. Patients often turn to alternative treatments as complements or
replacements to conventional treatments. We aimed to evaluate the effect of salt room
chambers (halotherapy) on bronchial hyper-responsiveness (BHR), fractional exhaled nitric
oxide (FeNO), and quality of life in children with asthma.

PATIENTS AND METHODS:

Children aged 5-13 years with a clinical diagnosis of mild asthma not receiving anti-
inflammatory therapy. Patients were randomized in this double-blind, controlled study to
salt room with halogenerator (treatment group), or without halogenerator (control group).
We evaluated the effect of salt room therapy on BHR, FeNO, spirometry, and pediatric
asthma quality of life questionnaire (PAQLQ). The treatment period lasted 7 weeks, 14
sessions.

RESULTS:

Twenty-nine patients were randomized to the salt room with halogenerator (treatment
group), and 26 patients to the salt room without salt halogenerator (control group). A
statistically significant improvement in BHR was demonstrated in the treatment group,
which remained unchanged in the control group. There was no improvement in spirometry
or FeNO levels following treatment. The treatment group showed a statistical
improvement in most parameters of quality of life questionnaires.

CONCLUSIONS:

Our pilot study suggests that salt room with halogenerator, may have some beneficial
effects in mild asthmatic children. Randomized and larger controlled trials with long-term

follow-up are necessary.

Pediatr Pulmonol. 2016; 9999:XX-XX. © 2016 Wiley Periodicals, Inc.
© 2016 Wiley Periodicals, Inc.

For more information, click here: https://www.ncbi.nlm.nih.gov/pubmed/27723955
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Voen Med Zh. 1999 Jun;320(6):34-7, 96.

Halotherapy in the combined treatment of chronic bronchitis patients.
Maev EZ, Vinogradov NV.

Abstract

Halotherapy proved to be a highly effective method in a complex sanatorium treatment of
patients with chronic bronchitis. Its use promotes more rapid liquidation of clinical
manifestations of disease, improves indices of vent function of lungs, especially those values
that characterize bronchial conduction (volume of forced exhalations per second, index
Tiffno), increases tolerance to physical load, normalizes indices of reduced immunity and
leads to increasing the effectiveness of patient treatment in sanatorium.

For more information, click here: https://www.ncbi.nlm.nih.gov/pubmed/10439712
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The role of non-medicamental technologies in the rehabilitation of the

children presenting with acute rhinosinusitis.
Khan MA 1, Khoruzhenko OV 2, Vakhova EL1, Lyan NA 1, Radetskaya Ll 1

Abstract

Despite the recent achievements in diagnostics and pharmacotherapy of acute
rhinosinusitis in the children, the problem of management of this pathology, thus far
remains a serious challenge for practical medicine. The objective of the present study was
to develop a scientifically sound rationale for the application of halotherapy (HT) and
magnetic therapy (MT) or their combination for the treatment of acute rhinosinusitis in
the children. The clinical observations and special investigations were carried out in the
comparative aspect and encompassed 120 children at the age varying from 5 to 15 years
suffering from acute rhinosinusitis. The therapeutic effectiveness of the rehabilitative
treatment was evaluated based on the results of the endoscopic study of the nasal cavity,
analysis of the X-ray images of paranasal sinuses, rhinomanometry, investigations into the
ciliary activity, and assessment of the mucosal immunity. The results of the present study
gave evidence of the feasibility of incorporating HT and MT in the combined treatment of
the children presenting with acute rhinosinusitis. The integrated use of the two methods
proved to have the advantage over the separate application of either of them. The specific
effects of HT and MT on the clinical course of acute sinusitis and the functional state of
intranasal mucosa are described. The optimal methods of the treatment are proposed.

For more information, click here: http://europepmc.org/abstract/MED/26595967
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Orv Hetil. 2015 Oct 11;156(41):1643-52. doi: 10.1556/650.2015.30267.

Theoretical basis and clinical benefits of dry salt inhalation therapy.
Endre L1.

Abstract

Dry salt inhalation (halotherapy) reproduces the microclimate of salt caves, with beneficial
effect on health. Sodium chloride crystals are disrupted into very small particles (with a
diameter less than 3 um), and this powder is artificially exhaled into the air of a
comfortable room (its temperature is between 20-22 °C, and the relative humidity is low).
The end-concentration of the salt in the air of the room will be between 10-30 mg/m(3).
The sick (or healthy) persons spend 30-60 minutes in this room, usually 10-20 times. Due to
the greater osmotic pressure the inhaled salt diminishes the oedema of the bronchial
mucosa, decreases its inflammation, dissolves the mucus, and makes expectoration easier
and faster (expectoration of air pollution and allergens will be faster, too). It inhibits the
growth of bacteria and, in some case, kills them. Phagocyte activity is also increased. It has
beneficial effect on the well-being of the patients, and a relaxation effect on the central
nervous system. It can prevent, or at least decrease the frequency of the respiratory tract
inflammations. It produces better lung function parameters, diminishes bronchial
hyperreactivity, which is the sign of decreasing inflammation. Its beneficial effect is true not
only in inflammation of the lower respiratory tract, but also in acute or chronic upper
airways inflammations. According to the international literature it has beneficial effect for
some chronic dermatological disease, too, such as psoriasis, pyoderma and atopic
dermatitis. This treatment (called as Indisd) is available under medical control in Hungary,
too.

For more information, click here: https://www.ncbi.nlm.nih.gov/pubmed/26551167
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Ter Arkh. 1996;68(8):24-8.
Bronchial hyperreactivity to the inhalation of hypo- and hyperosmolar aerosols

and its correction by halotherapy.
Gorbenko PP, Adamova IV, Sinitsyna TM.

Abstract

18 bronchial asthma (BA) patients (12 with mild and 6 with moderate disease) were
examined before and after halotherapy (HT) for airways reactivity using provocative tests
with ultrasonic inhalations of purified water (UIPW) and hypertonic salt solution (HSS).
Bronchial hyperreactivity (BHR) to UIPW and HSS before treatment occurred in 13 and 11
patients (72 and 69%, respectively). HT reduced BHR in 2/3 and 1/2 of the patients,
respectively. In the rest patients BHR was unchanged or increased, being so to UIPW only in
patients with atopic asthma in attenuating exacerbation. Clinical efficacy of HT and initial
BHR to UIPW correlated (r = 0.56; p < 0.05). No correlation was found between HT efficacy
and initial BHR to HSS.

For more information, click here: https://www.ncbi.nlm.nih.gov/pubmed/9019826
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The effect of salt chamber treatment on bronchial

hyperresponsiveness in asthmatics

Background: Randomized controlled trials are needed to evaluate the effects of
complementary treatments in asthma. This study assessed the effect of salt
chamber treatment as an add-on therapy to low to moderate inhaled steroid
therapy in asthma patients with bronchial hyperresponsiveness (BHR).
Methods: After a 2-week baseline period, 32 asthma patients who exhibited BHR
in the histamine inhalation challenge were randomized: 17 to 2-week active
treatment, during which salt was fed to the room by a salt generator, and 15 to
placebo. The salt chamber treatment lasted 40 min and was administered five
times a week.

Results: Median provocative dose causing a decrease of 15% in Fev,
(PD;sFEV,) increased significantly in the active group (P = 0.047) but not in the
placebo group. The difference in changes between the active and placebo groups
was significant (P = 0.02). Nine patients (56%) in the active group and two
patients (17%) in the placebo group exhibited at least one doubling dose de-
crease in BHR (P = 0.040). Six patients (38%) in the active group and none in
the placebo group became non-hyperresponsive (P = 0.017). Neither the peak
expiratory flow (PEF) values measured just before and after the treatment, nor
FEV, values measured before the histamine challenges, changed. The reduction
in BHR was not caused by changes in the baseline lung function.

Conclusions: Salt chamber treatment reduced bronchial hyperresponsiveness as
an add-on therapy in asthmatics with a low to moderate dose of inhaled steroids.
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therapy to conventional medication cannot be excluded.

The possibility that salt chamber treatment could serve as a complementary
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Complementary and alternative medicine is widely used
in the treatment of asthma. However, data on the efficacy
of these treatments are usually lacking. Randomized
controlled trials are needed for exploring their possible
effects (1, 2). They can also lead to undertreatment, and it
is important to verify if they have any value in the
treatment of asthma.

Bronchial hyperresponsiveness (BHR) gives valuable
information on the patient’s symptoms and airway
inflammation (3). It has been used to assess the effect of
some complementary treatments; e¢.g. Sahaga yoga has
been shown to be beneficial (4) but short-term acupunc-
ture therapy not so (5).

Subterranean environment therapy is called speleother-
apy. Halotherapy is a form of speleotherapy, which
makes use of the microclimatic conditions in a salt cave.
Natural karst caves have been used for treating asthmatic
patients in Germany, Switzerland, Hungary, Bulgaria, the
former Yugoslavia and the former Soviet Union. The
main therapeutic factors of speleotherapy in caves and
mines are thought to be air quality, underground climate

and radiation. Different combinations of temperature,
relative humidity, pressure, radiation and aerosols are
also vital elements.

The effects of salt mine treatment on health in the
village of Solotvino, in the Carpathian Mountains have
been investigated by Russian scientists. Natural dry
sodium chloride dust which formed as a result of
convection diffusion from salty walls was proposed to
be the main microclimatic treatment factor. A ‘halo-
chamber’ was constructed to simulate the microclimate of
salt mines (6).

The Cochrane Database of Systematic Reviews evalu-
ated the efficacy of speleotherapy in the treatment of
asthma (7). It included controlled clinical trials that
compared the clinical effects of speleotherapy with either
another type of intervention or no intervention at all.
Three trials on a total of 124 asthmatic children met the
inclusion criteria, but only one trial had reasonable
methodological quality (8). In the study by Novotny et al.
(8), slight improvement of the lung function was observed
at the end of the 3-week treatment period in the
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speleotherapy group compared with the control group. In
two other trials, it has been reported that speleotherapy
had a beneficial short-term effect on lung function as well.
It was not possible to assess any other outcome. The
conclusion was that the available evidence is insufficient
to show speleotherapeutic interventions as an effective
treatment measure for chronic asthma. Randomized
controlled trials with long-term follow up are necessary
(7).

We assessed the effect of the salt chamber treatment as
an add-on therapy in patients with persistent asthma who
exhibited BHR in the histamine challenge in spite of a low
to moderate inhaled steroid dose.

Material and methods
Patients

We selected adult patients who remained hyperresponsive in the
histamine inhalation challenge in spite of regular treatment with
inhaled steroids. Female and male asthmatics aged =18 years were
eligible for inclusion if: (1) they used inhaled glucocorticosteroids at
a constant daily dose of 2200 pg for =230 days before entry; and (2)
they were histamine challenge-positive (PDsFEV; < 1.6 mg). Be-
fore the histamine challenge, they had to have a baseline forced
expiratory volume in 1 s (FEV,) of 270% predicted.

Exclusion criteria included respiratory infection or worsening of
asthma within 30 days before entry into the study, current smoking
or a history of smoking =10 pack-years, other respiratory disease,
or severe dysfunction in other organs. Pregnant and lactating wo-
men, as well as women of childbearing potential unable to use
acceptable contraceptives were excluded.

Subjects were recruited through a local newspaper advertizement
(231 responses). After a telephonic interview with a research nurse
and doctor, 153 patients were excluded (124 because of inclusion or
exclusion criteria, while 29 subjects cancelled their participation
before the histamine challenge). Seventy-eight asthmatics under-
went a histamine inhalation challenge test for evaluatation of
airway responsiveness (Fig. 1). Forty-six of the patients were chal-
lenge-negative and were hence excluded. Thirty-two patients (41%)
were challenge-positive and were randomized in the study — 17 to
the active salt chamber treatment and 15 to the placebo treatment.
Baseline characteristics of study subjects are given in Table 1. Nine

Assessed for eligibility
histamine challenge (n=78)

Excluded=BHR negative
(n=46)

Randomized=BHR positive
(n=32)

Allocated to active salt room treatment | | Allocated to placebo treatment (n=15)
(n=17) Completed treatment (n=13)
Completed treatment (n=16) Did not complete treatment (n=2,
Did not complete treatment (n=1, common cold)
common cold)

Lost to follow up (n=3) ‘Completed (n:13)‘ ‘Completed (nzg)‘ Lost to follow up (n=4)
2 common cold 3 common cold
1 worsening of asthma 1 worsening of asthma

Figure 1. Flow of subjects through study.
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Table 1. Baseline characteristics of the study subjects

Active Placebo

(n=17) (n=15)
Age, years 532 (12.2) 52.1 (14.9)
Female, n 15 14
Atopy, n* 10 9
Duration of asthma treatment, years 8.8 (5.9 96(7.2)
Inhaled steroid dose, mgt 0.894 (0.506) 0.733 (0.232)
Long-acting beta-2 agonist 9 6
FEV4, | 2.61(0.77) 2.54 (0.48)
FEV4, % predicted 89.5 (17.1) 91.9 (8.5)
FVC, | 3.25(0.97) 3.21 (0.54)
FVC, % predicteds 90.4 (15.2) 95.6 (7.1)
Morning PEF, I/min 441 (78.2) 438 (68.7)
Evening PEF, I/min 455 (94.1) 448 (63.6)
PD;sFEV;, mg 0.488 (0.407) 0.588 (0.407)
Short acting bronchodilator use, n/2 weeks 2.8(2.8) 1.4 (2.2)
Nocturnal awakenings, n/2 weeks 29 (5.4) 0.4 (0.8
Symptom score, 2 weeks 3.8(5.2) 3.6 (5.0

Data are presented as group mean (SD) values and patient numbers.

*Allergic rhinitis or atopic eczema reported by the subject.

+Expressed as bechlometasone equivalent dose (1.0 mg budesonide or 0.5 mg
fluticasone equivalent to 1.0 mg bechlomethasone).

1Viljanen et al. (9).

patients in the active group and six patients in the placebo group
used long-acting beta-2 agonists but none of the subjects used am-
inophylline or leucotriene receptor antagonists. There were no sig-
nificant differences between the groups.

The study was conducted in accordance with the guidelines of the
Declaration of Helsinki. The Ethics Committee of South Karelia
Central Hospital approved the study protocol and all patients gave
their written consent prior to the commencement of the study.

Study design

A parallel-group, double-blind, randomized placebo-controlled trial
was conducted. After a 2-week baseline period, patients were
randomized to either a 2-week active salt chamber treatment or the
placebo. The randomization of patients was carried out in groups of
four and the treatment was blinded to the patients, study nurse and
investigator. Patients underwent 40 min of treatment every day, five
times a week, in the salt chamber of Lappeenranta Spa.

Patients continued their original asthma medication throughout
the study and the salt chamber treatment acted as an add-on ther-
apy. If there was a need for increasing the steroid dose because of
the worsening of the asthma, the patient was excluded from the
study.

Conditions

The salt chamber was 12.5 m? in area with a volume of 27.5 m>. The
roof, walls and partly also the floor were covered with 20—50-mm-
thick coating of salt (rock salt, NaCl 98.5%). Both the active and
the placebo treatments were administered in the same salt chamber.
During the active treatment, 3 g of salt was fed into the salt gen-
erator (Polar and Iris salt generator; Polar Health Oy, Nummela,
Finland; IndiumTop LLC, Tallinn, Estonia) at intervals of 4 min,
first being pulverized and then being blown into the chamber
through the feed channel. Indoor dust emission, determined by
isokinetic samples according to standard EN 13284-1 in the front of
the feed channel, ranged from 1.6 to 3.3 mg/s (three measurements).



Table 2. Salt concentrations (mg/m°) in the salt chamber

Measurements Feeding Blasting volume of Concentration
mean speed of salt the salt generator (mean range)
1 3 9/3 min 11 14.7

2 3 g/4 min 1/2 7.1 (5.9-84)
3 3 g/4 min 3/4 7.6 (6.7-8.1)
4 3 g/4 min 1/4 74 (7.3-7.5)

During the placebo treatment, salt was not fed into the salt gener-
ator. The generator was, however, running and patients could hear
its sound.

The air blast volume of the salt generator and the feeding speed of
the salt affected the salt concentration (Table 2). A feeding rate of
3 g every 4 min and a blasting volume of one-fourth of the salt
generator resulted in conditions similar to those reported and used
in treatment units of eastern and central parts of Europe (8).

The treatments were administered, on average, at a temperature
of 23.0°C (range 18.0-27.3°C, n = 304) and at 41% relative
humidity (range 25-51%, n = 304). Indoor air temperature (U-type
thermistor probe; Grant Instruments Ltd, Shepreth, UK) and rel-
ative humidity values (Vaisala HMP 35 AG, Vaisala Oyj, Finland)
were recorded with a datalogger (Squirrell 1000 series; Grant
Instruments Ltd).

During the active treatment, the mean salt concentrations of the
indoor air of the salt chamber fluctuated from 7.1 to 7.6 mg/m?
(range 0-31.5 mg/m®; n = 7). During the placebo treatment, the
mean salt concentration was 0.3 mg/m?® (n = 3). Salt concentrations
were restored to zero level (0—1 mg/m?, n = 7) during the 20 min of
enhanced ventilation after each treatment period.

Stationary inhalable dust samples were collected with IOM (SKC
Inc., Eighty Four, PA, USA) samplers. The sampling head is de-
signed to meet the ACGIH and EN 481 criteria for inhalable dust at
a sampling flow rate of 2.0 1/min. Time-dependent variation of dust
concentrations was measured with a Respicon TM-SE (Helmut
Hund GmbH, Wetzlar, Germany). The sampler is designed to meet
the ACGIH and EN 481 criteria for size-selective sampling of
occupational dusts. Particle size distribution was determined by a
six-stage cascade impactor. The cut-off points were 10, 5, 2.5, 1.3,
0.65 and 0.3 pum at a sampling rate of 20 1/min. Salt dust concen-
tration, time-dependent variation of salt dust concentration and
particle size distribution were measured 1 m above the ground be-
tween the seats. While the measurements were being taken, one to
four persons stayed in the chamber, simulating the treatment pro-
tocol. A particle size <5 pm (aerodynamic diameter) constituted
35-45% of the total particle mass, and a particle size <20 pm
correspondingly 88-97% (n = 4). Depending on the measurement
time, the median of the particle size distribution ranged from 6 to
8 um (n = 4). According to the measurements, both the salt dust
concentration and particle size distribution were evenly distributed
inside the chamber. Measurement of the conditions was carried out
by the Lappeenranta Regional Institute of Occupational Health.

Outcome measurements

The main outcome parameter was BHR. Patients underwent a
histamine inhalation challenge three times: at the baseline, at the
end of the 2-week treatment, and 2 months after the treatment. The
study was conducted outside the pollen season.

The histamine challenge method has been described in detail
elsewhere (10). In short, an automatic inhalation-synchronized
dosimetric jet nebulizer with the known lung deposition of the
aerosol was used to administer histamine and to control breathing
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(Spira Elektro 2; Respiratory Care Center, Himeenlinna, Finland).
The non-cumulative doses of histamine were 0.025, 0.1, 0.4 and
1.6 mg, administered within 0.4 s following the tidal inspiration of
100 ml of air. FEV,, measured with flow/volume spirometry
(Medikro, Kuopio, Finland), was used to determine the response.
The PDsFEV, was calculated from logarithmically transformed
histamine doses using linear interpolation.

Peak expiratory flow (PEF) measurements, use of a rescue
bronchodilator (puffs per 24 h) and asthma symptoms (wheezing,
dyspnoea), were recorded each morning and evening by the pa-
tients on diary cards during the study. The number of nocturnal
awakenings were also recorded. Wheezing and dyspnoea were
each graded on a scale of 0-3 (0 = none; 1 = mild; 2 = moder-
ate; 3 = severe). Total asthma symptom score (on a scale of 0-6)
was the sum of wheezing and dyspnoea scores. Baseline diary
data for 2 weeks were collected before randomization. The PEF
was measured using a mini-Wright peak flow meter (Clement
Clark, Harlow, UK), and the highest of three values was recor-
ded. The PEF was also measured just before and after salt
chamber treatment.

Statistical analyses

Non-parametric statistics were mainly used. A comparison of the
active and placebo groups was made using either the Mann—Whit-
ney U-test or the Fischer’s exact test, as appropriate. The Wilcoxon
signed-rank test was used to analyse the effect of treatments in the
two groups. A per-protocol analysis (excluding all participants who
failed to complete the protocol) was also carried out using paired
(within-treatment effect) and unpaired (between-treatment effect)
t-tests. If a patient was a non-responder (PD;sFEV; >1.6 mg) in
the 2-week or in the 2-month histamine challenge, an arbitrary
PDsFEV, value of 3.2 mg was used. A P-value of <0.05 was
considered statistically significant. All tests were performed using
GBSTAT software Version 6.5 (Dynamic Microsystems, Silver
Spring, MD, USA).

Results

Sixteen asthmatics in the active group and 13 in the
placebo group completed the 2-week salt chamber treat-
ment. One patient in the active group and two in the
placebo group failed to complete the treatment (all
because of respiratory infections).

Bronchial hyperresponsiveness

After the 2-week treatment, the median PDsFEV, value
increased significantly in the active group but decreased in
the placebo group compared with the baseline. In the
active group, median (range) the PD;sFEV; value before
and after treatment was 0.460 mg (0.020-1.57) and
0.595 mg (0.022 to >1.6) (P = 0.047); and in the placebo
group 0.720 mg (0.016-1.42) and 0.630 mg (0.085-1.25)
(P > 0.05). The difference between the changes occurring
during the treatment with the salt chamber and the
placebo was significant (P = 0.02) (Table 3).

The BHR decreased by at least one doubling dose in
nine patients (56%) in the active group and in two
patients (17%) in the placebo group (Fischer’s exact,
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Table 3. Per-protocol analysis of changes in spirometric indices, PEF values, bronchodilator use, nocturnal awakenings and symptom scores over 2 weeks active and placebo

salt chamber treatment

Active (n = 16) Placebo (n = 13) Active vs placebo difference
FEV;, | 0.04 (-0.18 to 0.10) 0.01 (—0.08 to 0.06) 0.03 (—-0.12 to 0.18)
FVC, | —0.04 (-0.07 to 0.15) —0.04 (-0.05 to 0.13) 0.001 (-0.13 to 0.13)
Morning PEF, I/min 7.0 (—0.09 to 14.1) 44 (-6.0 to 14.7) 2.7(-93 10 14.7)
Evening PEF, I/min 9.3 (2.7 to 15.8)** 40 (=54 to 13.4) 5.5 (—5.6 to 16.4)
Treatment PEF, I/min 0.8 (-2.51t0 4.1) 40(-0.8 t0 8.8) -3.1 (-8.6 to 2.4)
Short-acting bronchodilator use, n/2 weeks 15 (=02 to 3.2) 1.1 (=02 to 2.3) 0.4 (-1.6 to 2.4)
Nocturnal awakenings, n/2 weeks 2.2 (0.4 to 4.0 0.2(-021t00.7) 2.0(0.1 to 3.8)
Symptom score, 2 weeks 17 (1.6 to 4.9) 25(-0.8t05.9) —0.9 (5.3 t0 3.6)

*P < 0.05, **P < 0.01 (within-group difference from baseline).

P = 0.040). Six patients (38%) in the active group and
none in the placebo group became non-responsive to
histamine (Fischer’s exact, P = 0.017). The changes in
the individual BHR in the active and placebo groups are
given in Fig. 2.

A follow-up histamine challenge was performed
2 months after the salt chamber treatment. There were
three dropouts in the active group (two due to common
cold and one to worsening of asthma) and four
dropouts in the placebo group (three due to common
cold and one to worsening of asthma). In the active
group, the median (range) PD;sFEV; value was
0.580 mg (0.067 to >1.6) and in the placebo group
0.620 mg (0.110 to >1.6). There were no more signi-
ficant changes compared with the baseline in the
within-group or in the between-group analyses. Four
of 13 patients in the active group and one of nine
patients in the placebo group were non-responsive to
histamine (PD;sFEV,; >1.6 mg) (P > 0.05).
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Figure 2. Changes in airway responsiveness to histamine in the
active and placebo salt chamber treatment groups. PDsFEV,
(ng histamine) at baseline and after the 2-week treatment. An
arbitrary value of 3200 ng was used in subjects who were chal-
lenge-negative. Thick lines represent median values.
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Other outcome measures

Changes in spirometric indices, PEF values, bronchodi-
lator use, nocturnal awakenings and symptom scores over
2 weeks of active and placebo salt chamber treatment are
given in Table 3. No significant changes in between-
group analysis were observed. Statistical significant dif-
ferences in evening PEF values (P = 0.0085) and in
nocturnal awakenings (P = 0.020) were detected in with-
in-group analysis of active group.

Discussion

This study is the first controlled trial investigating the
effect of salt chamber treatment on BHR. A 2-week salt
chamber treatment reduced BHR as an add-on therapy
on a low to moderate dose of inhaled steroids.

The number of patients was small, which increases the
risk of error due to chance, and hence our results should
be taken as preliminary only. BHR did not differ
statistically between active and placebo groups in the
baseline. There is, however, a more reactive group in the
active treatment group and therefore any change could
tend to favour the active group. Being in a trial
environment may also have helped compliance and this
would have again favoured the active treatment group.
The 2-week baseline period may have been the factor
leading to an apparent improvement, too. The duration
of the effects on BHR and asthma control cannot be
reliably estimated as the sample size became too small
during the 2-month follow-up. As respiratory viral
infections may increase BHR (11), these patients were
excluded from the follow-up.

The mechanisms of the effect of salt chamber treatment
are unclear and can only be speculated. BHR is a
surrogate marker of bronchial inflammation. Sont et al.
have stressed the value of a methacholine challenge in
guiding treatment; reducing BHR leads to better control
of asthma (12). Airway responsiveness to direct broncho-
constrictor stimulus as histamine or methacholine is,
however, only loosely related to inflammation (13, 14).
Further studies are needed to assess the effect of salt



chamber treatment on more direct inflammatory param-
eters (ec.g. exhaled NO or inflammatory markers in
induced sputum).

Airway calibre depends on the balance between the
force generated by airway smooth muscle (ASM) and a
number of opposing factors, mainly autonomic nervous
mechanisms tending to limit ASM tone and mechanical
forces opposing ASM shortening (15). Salt chamber
treatment did not cause any bronchodilation. Neither the
PEF values measured just before and after the treatment,
nor the FEV; values measured before the histamine
challenges changed. Therefore, the reduction in BHR was
not caused by changes in baseline lung function as could
have been one possible explanation (16, 17).

Bronchial hyperresponsiveness can be reduced by
directly affecting airway smooth muscle contractility
(18). Some cytokines may act directly or indirectly on
ASM cells and alter myocyte function by modulating
contractile agonist-induced calcium signalling in human
ASM cells (18). There is also a strong positive correlation
between bronchial reactivity and the level of intracellular
magnesium: magnesium intervenes in the calcium trans-
port mechanism and intracellular phosphorylation reac-
tions (19). Whether these mechanisms are involved in the
salt chamber treatment is unknown.

Inhalation of hypertonic saline can cause bronchocon-
striction (20). Dry powder sodium chloride has even been
used to assess BHR in asthmatics (21). As the resting
ventilation is 6—10 I/min, the NaCl dose inhaled by the
patients during a 40-min treatment period was about 18—
30 mg. This is less than the provocative dose of NaCl
causing the FEV, to fall 20% from the baseline in an
inhalation challenge test using dry NaCl (mean 103 mg)
in the study by Andersson et al. (22). It is also far less
than the daily sodium intake of female (2.36 g) and male
(3.15 g) asthmatics in the study by Sausenthaler et al.
(22). In that study, the sodium intake did not alter BHR
assessed as PD,, to methacholine but might have
increased mild BHR assessed as PDy, (22). In our study,
no bronchoconstriction because of the salt chamber
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Abstract

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is characterised by progressive airflow limitation
associated dyspnea and impaired quality of life. Halo therapy has been suggested to relieve respiratory discomfort in
patients with COPD.

Aim: The aim of this study was to study the effect of halo therapy and isotonic saline inhalation, compared to
controls, in COPD patients.

Material and methods: In this pilot cohort study 67 patients with COPD, GOLD stage 3 and 4, were included.
Patients were assigned to 3 different groups; group 1 receiving 20 sessions of 45 minutes halo therapy with dry
aerosols of salt, less than 5 ym over 5 weeks; group 2 inhaling 5 ml isotonic Saline over 5 minutes, 5 weeks, 3 times
per day and group 3 as controls. Spirometry, 6 minute walking test, dyspnea-score (MRC) and Quality-of-life
(SGRQ) score was investigated at inclusion and at termination of the study.

Results: Group 1 improved walking distance 75 meters (p<0.01), SGRQ -6.66 points (p<0.05) and FEV1 0.4
liters (2%), (p>0.05), during the treatment period. Group 2 improved FEV1 0.7 litres (3%) (p<0.05) and walking
distance 90 metres (p<0.01). There was a drop out of 28% (7/25) in this group due to discomfort. Group 3 reduced
MRC 1 point (p<0.05) and FEV1 0.6 litres (2%) (p = 0.051) during the observation period.

Conclusion: Both Halo therapy and saline inhalation improved walking distance and FEV1 in patients. SGRQ

L

improved in patients treated with halo therapy. Halo therapy appeared to be better tolerated than saline therapy.

J

Keywords: Chronic obstructive pulmonary disease; Halo therapy;
Saline inhalation; Quality of life; FEV1; MRC; 6 Minute walking test;
Dyspnea

Introduction

Chronic obstructive pulmonary disease (COPD) has during the last
centuries emerged to be the most important respiratory disease
globally [1], with an estimated 210 million people suffering from
COPD worldwide. It is characterised by progressive airflow limitation,
often associated with dyspnea, reduced walking distance and hence
impaired self-evaluated quality of life [1]. Treatment, in terms of
smoking cessation [2], rehabilitation [3] and inhaled drug therapies [4]
relieve symptoms, However dyspnoea remains a major complaint in
COPD [5] and has, as well as impaired walking distance, a major
impact on patients’ perception of quality of life [6,7]. Therefore relief
of symptoms and research in this field is of great importance.

In Central and Eastern Europe, natural salt caves have been used for
centuries to relieve chest conditions [8]. The unique characteristics of

the microclimate within the caves are stable air temperature and
humidity, the presence of fine aerosol elements (sodium, potassium,
magnesium and calcium), and lack of airborne pollutants and pollens.
This may be modeled above ground, in a so-called halo chamber. Halo
therapy, inhalation of micronized salt in the controlled conditions of a
halo chamber, has become increasingly popular in the general
community worldwide. Although the claimed effects of halo therapy
are plenty, i.e. bactericidal effect, improvement of immunity,
improved rheological properties of secretion [9] only a single study has
looked at immunological changes during halo therapy and suggested
changes in T-lymphocyte activity [10]. However, halo therapy has
been shown to relieve symptoms in smokers [11] and in patients with
respiratory symptoms in general [12-14]. It has been argued that
halotheraphy is beneficial in treatment of COPD patients [15], but, as
concluded in a recent review, further research is needed on the effect
and impact on the quality of life of halo therapy in COPD [16].

Halo therapy chambers are not easily accessible; in Denmark the
only established chamber is situated on the remote island called
Laesoe.
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Saline inhalation has previously been described to have possible
effect on mucus clearance in COPD patients [17]. Still, this method
may not be well tolerated as reported in a previous study; 1/3 of the
study population had minor adverse events after inhalation due to
discomfort [18].

Thus, we hypothesized that, in patients with COPD, halo therapy
may relieve symptoms and improve quality of life. The same relief may
be achieved by saline inhalation. Hence the specific aims of this pilot
study were to investigate the possible effect of halo therapy and saline
inhalation on lung function, in terms of spirometry, dyspnea,
evaluated by the MRC score; ability, evaluated by 6 minute walking
test and quality of life, measured by Saint George Respiratory
Questionnaire (SGRQ).

Material and Methods

This Pilot cohort study was conducted in the Northern Region of
Jutland in Denmark from September till November 2011.

Study population

Patients were recruited by public announcement in writing, from an
out patients' clinic, a rehabilitation centre and at the island of Laesoe,
(1860 inhabitants), situated 29 kilometres of the coast of Jutland,
where the only halo therapy chamber in Denmark was located.
Patients with COPD GOLD stage 3 according to the 2007 GOLD
guidelines (FEV1 30-50%) and 4 (FEV1<30%) were included [1]. Only
patients treated according to GOLD guidelines recommended at the
time of inclusion participated in the study [19]. Patients were in stable
state i.e. none of the study participants had exacerbations of COPD or
major changes in medication treating co morbidities, such as diabetes,
cardiac disease and mental disorders within three months of study
start. Patients were not allowed to use other types of halo therapy and
were asked not to change smoking habits during the study period.
Patients with end stage malignant diseases were excluded.

No more than one hour’s transportation time to treatment was
accepted. As such patients were referred to three groups; patients from
Laesoe received halotheraphy (group 1), patients in contact with the
outpatient clinic received saline inhalation (group 2). A third group of
patients, all in contact with a rehabilitation centre were included to
elucidate possible changes in a population of COPD patients treated
after general recommendations over the same time period (group 3).
Eighty-five patients were tried for inclusion by primary interview. Of
those 67 met the inclusion criteria; 17 were included in group 1, and
25 in each of groups 2 and 3.

A maximum of 3 days before study start an interview was
performed and demographic data; age, sex, smoking status, BMI,
number of exacerbations one year prior to inclusion, were recorded. A
spirometry was performed (EasyOne Spirometer®, Medizintechnik
AG , Ziirich, Switzerland), MRC-score was recorded [20], a 6-minute
walking test was performed [21,22], and quality of life was evaluated
by the Saint George Respiratory Questionnaire (SGRQ) [23]. A similar
examination was performed a maximum of 3 days after the end of the
study; patients were handed out the SGRQ on the day of the final
examination and asked to return it by mail.

During the study period the number of exacerbations was recorded.

Treatment
During the study period patients were treated as follows:

Group 1: Seventeen patients received 20 sessions of 45 minutes halo
therapy with medical salt (Sanal®, Azco Nobel Salt, Mariager,
Denmark), composed of 92% Natriumcloride, 3% Calciumsulfate, 2%
Magnesiumsulfate and Magnesiumcloride and 0,3% Potassiumcloride,
over a 5 week period. The inhalation took place in a salt chamber with
regulated micro-climate; temperature 25° Celcius, humidity<40%, and
a salt generator (Micronizer SaltPro 3°, Microsalt Medical Schwébisch
Hall, Germany) distributing dry aerosols of salt, size less than 5 um, to
an even concentration of 10 mg/m3 throughout the chamber. Patients
were resting during the sessions.

Group 2: Twenty-five patients received inhalations of 5 ml isotonic
Saline, 5 minutes, 3 times per day evenly distributed over the day, in 5
weeks. The inhalations took place in the patients’ home on a nebulizer,
using a face mask. Patients were instructed to rest during the sessions.

Group 3: Twenty-five control patients. These patients had all
recently completed a rehabilitation programme. No further actions
were taken on this group.

The study was approved by the Local Ethical Committee
(N-20110012) and data were registered and kept according to the
legislation of the Danish Data Protection Agency. Patients were
informed according to the Helsinki declaration.

Statistical analysis

Demographic data are described in means and ranges. A paired t-
test was applied to test differences in means on gender, age, BMI,
smoking status and exacerbations. Furthermore subgroup analyses of
responders versus non-responders of the SGRQ were performed in the
three groups, applying a paired t-test. Possible differences in means on
gender, age, smoking status and exacerbations as well as walking
distance, lung function and MRC at the end of the study were
investigated.

Results

Of those included in group 1 all 17 completed the study. Of the 25
patients included in group 2 18 patients completed the study. Drop
outs were due to exacerbation (2) and side effects in terms of severe
dyspnea in relation to inhalations (5). Of the 25 patients included in
group 3, 24 patients completed the study.

Baseline characteristics of the study groups are demonstrated in
Table 1. The table shows that the majority of the study population
were female although there was no statistical difference in gender
within the groups (p=0.07); the three groups were comparable in age
(67-71 years old) and BMI (27-28). Group 2 had more, but not
statistically significant more exacerbations (1.36) than groups 1(0.76)
and 3(0.96) (p=0.08). There were significantly more current smokers
in group 1 (10/17) than in 2 (6/25) (p=0.04) and 3(2/25) (p=0.002).
There was no significant difference in the number of smokers in group
2 and 3 (p=0.08).
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Gender Age Body Mass Index current/prior smokers Exacerbations
N (male/female) Mean (range) Mean(range) Mean(range)
Group 1
17 7/10 70 (49-88) 28 (20-38) 1017 0,76 (0-3)
(halo therapy)
Group 2
18 711 70 (52-84) 28 (20-35) 4114 1,39 (0-5)
(saline inhalation)
Group 3
24 14/10 67 (58-80) 27 (23-40) 2/23 0,96 (0-3)
(control)

Table 1: Demographic data: Age, Body Mass index and Exacerbations. There was no significant difference between the groups

Table 2 shows data on FEV1, FEV1%, MRC-score and 6-minute
walking test in the groups at the time of inclusion and at the end of the
study period. Only data from participants who completed both
examinations are presented in the table. Group 2 had significantly
lower FEV1% (31%) at the time of inclusion than groups 1(49%) and

3(51%), (p<0.05). Group 2 also had significantly lower MRC score (4)
at the time of inclusion than groups 1(3) and 3(3) (p<0.05). Group 1
and 2 had a significantly shorter walking distance (336 and 301 metres
respectively) in the 6 minute walking test than group 3 (458 metres)
(p<0.01).

At inclusion End of study
N Mean (range) N Mean (range)
Group 1 FEV1 (liter) 17 1.28 (0.48-2.29) 17 1.32 (0.54-2.55)
(Halo therapy) FEV1% 17 49 (27-78) 17 51 (21-86)
MRC 17 3(2-4) 17 3 (2-4)*
6 minute walking test (meters)** 14 329 (167-526) 14 367 (198-543)**
Group 2 FEVA1 (liter)* 18 0.84 (0.61-1.51) 18 0.91 (0.62-1.90)*
(Saline inhalations) FEV1%* 18 31 (21-53)* 18 34 (23-54)*
MRC 20 4 (2-4) 20 3 (2-4)
6 minute walking test (meters)** 17 341 (142-513) 17 374 (180-528)**
Group 3 FEVA1 (liter) 24 1.42(0.7-2.2) 24 1.36 (0.7-2.3)
(Controls) FEV1% 24 54 (26-77) 24 52 (29-82)
MRC 24 3 (1-4) 24 3 (2-4)*
6 minute walking test (meters) 24 457 (286-602) 24 454 (260-614)

Table 2: Comparison of FEV1, MRC, 6-minutes walking test and SGRQ within the groups 1 (halo therapy), 2 (saline inhalations) and 3 (controls)
and number of patients performing the tests. Only patients with complete dataset are reported in this table. *=p<0.05 (paired t-test). **=p<0.01

(paired t-test).

At the end of the study patients in group 1 had improved 6 minutes
walking test with 75 metres(p<0.01). There was a statistically
insignificant increase in FEV1% of 2% (0.04 litres) — however, sample
size calculations showed that, given a normal distribution, a 2%
change in FEV1% would have been significant in a study population of
65.

At the end of the study, patients in group 2 had a statistically
significantly improved FEV1% with 3% (0.07 litres) (p<0.05) and 6
minute walking test with 90 metres (p<0.01). Demographic data of the
7 patients dropping out of group 2 were equally distributed compared
to the 18 patients in group 2 that completed the study period.

At the end of the study period group 3 had a significant decrease in
the MRC-score of 1 point (p<0.05). The decrease was due to 3
participants, of which two had had major exacerbations during the
inter-observational period.

Table 3 shows the results of the SGRQ at inclusion and study end.
Sixty-five % (11/17) of patients in group 1; 50% (9/18) of patients in
group 2 and 58% (14/24) of patients in group 3 completed the SGRQ
questionnaire both at study start and study end. Group 1 improved
significantly with -6.66 points (p=0.03) and group 2 and 3 showed no
improvement in SGRQ. Within the individual groups there were no
statistical difference in age (p=0.8), gender (0.7<p>0.8), 6 minute
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walking test (0.3<p>0.7), MRC-score (0.4<p>0.7), FEV1%,
(0.2<p>0.6), smoking status (p= 0.6) and number of exacerbations
(0.4<p>0.7) between responders and non-responders to the SGRQ.

N SGRQ at inclusion N SGRQ at end of study
Group 1* 14 | 50,67 14 | 44,01
Group 2 10 | 52,04 12 | 51,65
Group 3 19 | 39,98 17 | 41,65

Table 3: Number of patients completing (N) the SGRQ and the results
of the questionaire at inclusion and end of study in groups 1 (halo
therapy), 2 (saline inhalations) and 3 (controls). *p=0.03 ( paired t-
test).

Discussion

This study indicates that salt inhalation, whether administered as
saline therapy or halo therapy, has a beneficial effect on FEV1% and 6
minute walking test in COPD patients. Furthermore it indicates that
quality of life, measured by SGRQ, may improve in patients receiving
halo therapy.

All patients receiving halo therapy completed the study despite that
fact that they had to go to the salt chamber 4 times a week, 45 minutes
per session, in 5 weeks. No patients experienced side effects which
indicate that the treatment is safe and well tolerated. In contrast, a
large drop out occurred in the saline group despite the fact that
treatment was fast and easy accessible as it was carried out in the
patients’ homes. The drop out was mainly due to side effects. A
possible explanation could be that the patients in the saline group had
more severe COPD judged by FEV1% and MRC score; however, there
was no difference in these characteristics in those completing the
treatment and those who dropped out.

It is interesting to notice that even though patients in group 1 had
better lung function than those in group 2, the walking distance of
patients in group 2 was better than those in group 1 at all times. Also
patients in group 1 had better lung function than group 3 at the end of
the study period, still the walking distance of patients in group 3 was
better compared to group 1. It has previously been shown that FEV1
and walking distance does not decline at the same rate [24]. However,
the interesting figure in this context must be the intra-group variation
over time; inter-group differences have not been considered.

As such both patients in groups 1 and 2 improved walking distance
significantly. Not only was this statistically significant, but also
clinically significant according the Wise et al; the minimal clinical
important improvement is considered to be 54-80 meters dependent
on initial distance [25].

The existing literature on halo therapy is sparse. Chervinskaya et al.
has investigated a group of patients with various respiratory diseases
and found a 3% improvement in lung function, judged by FEV1 [12].
Hedman et al. has investigated the effect of halo therapy on FEVI in
asthma patients and found no improvement in FEV1 during treatment
[26,27]. However, none of these studies are directly comparable to this
study as none of the studies have investigated verified COPD patients
only; neither was the duration of the study period nor the
concentration of salt in the halo chamber comparable to this study.
Furthermore none of the existing literature has included patient
evaluated parameters such as MRC and SGRQ scores. As such this

study is the first to investigate the effect of halo therapy in COPD
patients and to evaluate the influence on patient evaluated parameters.

A statistically significant improvement in FEV1 was found after 5
weeks of isotonic saline treatment. However, a clinically significant
difference in FEV1, which is considered to be 100 mili Liters (mL) [28]
was not seen, as FEV1 improved by 70 mL. Hypertonic saline
inhalation has previously been studied in patients with chronic
bronchitis by the group of Clarke and Pavia who showed improved
mucociliary clearance, yet no improvement in FEV1 was found [17].
The inconsistency of the findings may be explained by the duration of
treatment; in the studies of Clarke and Pavia patients were only treated
for 3 days. As such the optimal duration of treatment still needs to be
established, both in saline- and halo therapy.

A decline in MRC score was seen in group 3. As these patients had
completed rehabilitation just prior to inclusion one could expect a
decrease in physical abilities; however previously this has not been
proved this to be statistically significant till after 12 months [29]. As
stated previously patients with declining parameters had had
exacerbations, which may explain the finding.

This pilot study has several limitations. As the location of the salt
chamber was very isolated geographically patients were stratified to
group 1 when living in an acceptable distance from the salt chamber.
This was chosen to enable the study population to complete the study
despite physical impairment. This disposition may of course have
biased the results. Although all patients met the inclusion criteria they
turned out to differ in certain parameters which resulted in skewed
data on FEV1% and MRC. This calls for caution in interpretation of
the data, even though patients were evaluated within the groups,
before and after intervention, which validates the inter-group results.

Patients were asked to forward the SGRQ per mail correspondence;
a number of study participants did not complete the questionnaire.
This is a weakness of the study design and calls for caution in the
interpretation of data.

This study has not evaluated long term effects of the therapies; a
follow up of the patients could have been wished for.

Allin all larger randomised studies in this field are needed; not only
to establish the effect but also to seek the optimal inhalation
concentration, duration of treatment and investigation of possible long
term effect of treatment.

Conclusion

The results of this study indicate that both saline and salt halo
therapy has a positive effect on walking distance. An improvement in
FEV1% is registered in both groups although only statistically
significant in saline inhalation. Patients receiving halo therapy had
significant improvement of SGRQ. Halo therapy appears to be better
tolerated than saline inhalation. However, further randomised studies
are needed in this area.
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Abstract

The treatment in natural sat mines (speleotherapy) was known since a very long time ago; the miners and other personsinvolved
in these activities might have known about the great effects of the microclimate within sat mines upon human health, long before
they were described in a book published by a Polish doctor in 1843. The effectiveness of speleotherapy is associated with the
unique cave microclimate; the sodium chloride aerosols represent the main curative factor. The saline aerosols are formed off the
salt walls by convective diffusion.[1] Halotherapy is the natural therapy method which boroughs the main curative factor for
speleothergpy, meaning the saine aerosol particles dispersed in the salt mine mi croclimate.[2] The salt room microclimate should
have a constant humidity (a relative air humidity of 40-60%) and a temperature of 18-24° Celsius, as these parameters create
favourable conditions for patients and they are a stable environment for aerosols.[3-4] The precinct should aso ensure a stable
environment, bacteria- and allergen-free; studies have shown that the microbial contamination during a ha otherapy session is of
130-200 saprophyte microorganisms to 1m® of air (the WHO standards regarding air sterility are of > 300 microorganisms/1m?®
air). Thus, a10-20 minutes break after each session is necessary to purify the air within the chamber.[1]

© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of Prof. Dr. Hiiseyin Uzunboylu
Open access under CC BY-NC-ND license.

Keywords: saline aerosols, ha otherapy, athletes, performances,

1. Introduction

1.1.The Benefices of Halotherapy

As concerns the breathing system of the person in the precinct of the salt room, there is a permanent high
concentration of dry saline aerosols. This concentration is considered therapeutic if it exceeds 1mg/m®. By inhaling
these aerosols, the airways are “cleaned” of focuses of infection (staphylococci and streptococci) — present at adults
and especially children —which trigger and maintain many respiratory conditions (in most cases with relapses,
becoming chronic) and gradually lead to a decrease in the body immunity. Salt is bactericide by nature, not dlowing
the microbial cultures to develop, behaving like a disinfectant in most cases. Through the deposition or absorption of
salt ions, both for the superior and the inferior airways, mostly in case of small aerosols, conjugated with the
hygroscopic property, an effect of dilution of impurity or foreign matter depositions takes place (including
microorganisms). These microorganisms lead to breathing disorders or dysfunctions, starting from simple
hoarseness, and up to bronchitis and asthma. [1,6-8]
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The observations over time regarding the persons with breathing disorders showed that the respiratory tract
mucus thickens when losing humidity and salt; the body cannot compensate the lack of necessary fluid and salt
(especially Na+ ions). [8]

Through its electro-chemical properties, salt, and mostly saline ions, once deposed on the respiratory tract,
not only eiminate bacteria and microorganisms, but also determine the emoallition, liquefaction and fluidization of
the mucus off the airways, thus extracting the foreign matters among the cilia within the micro-cavities of the
respiratory tract, determining the progressive and long-term relief of breathing, the natural and easy expectoration,
the elimination of allergen or bacterial matters through the reflex phenomena of coughing, nose secretions,
expectorations, etc., characteristic symptoms for the airways’ relief. [4-7]

1.2. Main Objective

The study concerns the adapting level of athletes” bodies and developing the effort capacity to natural
saline underground factors, insufficiently valorised, or not properly used in sports, and el aborating effective
hal otherapy technologies

1.3. Hypothesis

We will try to extend the research referring to the effect of exposing athletes to saline aerosols, of adapting
the cardiovascular system to effort and of improving the sports performances, as well as to the influence of
halotherapy upon certain indices of the breathing system. Concretely, our hypothesis is that saine aerosols are
effective in treating respiratory conditions, and we will try to prove that by exposing athletes’ bodies to saline
aerosols the respiratory and cardiovascular indices will improve, as well as athletes’ performances.

Material and Methods
The study was carried on with a sample of 12 middle-disance runners, aged between 14 and 16. The
assessment of their cardiovascular and respiratory functions will take place at the Laboratory of functional
explorations, testing the effort capacity and evaluating the physical development within the Sports Clinic of Iasi.
Within the research we will be monitoring the following factors:
e Respiratory indices: vital capacity (VC), maximum expiratory volume per second (MEVS), maximum
ventilation (V max), peak expiratory flow (PEF);[5]
e cardiovascular indices: Blood pressure at rest (BP), heart rate at rest (HR);[4]
e cardiovascular indices during effort: the Martinet test (Iab test) allows the momentary evaluation, and the

evolution in time regarding the functional capacity of the cardiovascular system, being a useful means,

often used in carrying on sports training [6-7]. The test proposed by Martinet assesses the cardiovascular

response to low-intensity, standard, non-specific, cabinet, short-term effort.

The investigations concerning the respiratory and cardiovascular system took place after 21 days of salt
therapy. The halotherapy was carried on in an air-proof chamber, providing a precinct with saline aerosols through
domestic SALINE aerosol devices, produced by Biotehnic SA Buzau. The functioning principle of the device is
forcing the air to pass through the NaCl recrystallized granules, leading to alterations in the air composition and
quality due to salt nanodispersion, as air ions with negative charge. The chamber was clean, well ventilated, with
comfortable temperature and humidity.[2]

There was a daily exposition after practices, as recovery period after the training effort. There was a
gradual exposition to the saline aerosols — 20 minutes the first day, 25 minutes the second day, up to 60 minutes a
day. The lagt four days the exposition was reduced by 5 minutes, thus avoiding the sudden interruption of the
treatment. During the hal otherapy session the subjects breathed normally, being relaxed, and the post-effort recovery
had atotal of 21 sessions per participant.

3. Results and Discussion
e Respiratory parameters
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Table 2. Proportion of subjects with alterations of respiratory parameters

Initial test Final test
Increase Decrease Increase Decrease
Respiratory parameters ca % ca % ca % ca %
VC (litres) 6 50 6 50 11 91 1 9
MEVS (I/s) 9 75 3 25 12 100 - -
V max. (I/min) 9 75 3 25 12 100 - -
PEF (Ifs) 8 67 4 33 11 875 1 9

Before halotherapy, half of the subjects had higher values of vital capacity, compared to the norma one,
and the other half — lower values. After halotherapy the percentage of those with higher vital capacity increased
(Table2).

The same positive aspect applies to MEVS and V max.: after the treatment all the subjects presented
increased values.

Of al the subjects, only one had a decrease in the VC and PEF after the treatment (possibly caused by a
momentary indisposition).

Analysing the average values of the four breathing volumes, registered before and after the treatment, we
see they increased after the hal otherapy session attended by the subjects.

Table 3. Average values of respiratory indices

Initial test Final test P
Respiratory indicators ~ Subjects m c m °
VC (litres) 12 481.1 102.09 542.7 99.9 0,1494
MEVS (1/s) 12 425.3 68.4 484.8 74.4 0,0530
PEF (1/s) 12 8.1 125 10.3 120  0,0002
Vmax (1/min.) 12 12761 2053 14546 2233 0,0002

All subjects had higher values of the four respiratory volumes after halotherapy, with significant
differences four three of them (Table 3). For the VC, with no significant differences, we should mention as
favourable aspect the increase tendency.

e Respiratory index
Therespiratory index is calculated with the following formula:
R =VC (cm)/ G (kg) x /10

It isvery useful to calculate the R, because we can easily orient towards the functional lung potential of the
subject, thus being a compulsory functional parameter when determining the general biologic potential. In our case,
the subjects scored over 6, meaning that they have a “very good” and “excellent” respiratory index. We should also
stress the fact that, after the halotherapy treatment, there was an increase in the percentage of subjects who scored
over 8 — the maximum score (Table 4).

Table 4. The subjects’ scores within the respiratory index scale
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Initial test Final test

Score ca % ca %
Low (0-4) - - - -
Average (4-5) - - - -
Good (5-6) - - - -
Very good (6-8) 8 67 3 25
Excellent (over 8) 4 33 9 75
Total 12 100 12 100

e Cardiovascular indices
Table 5. Assessment of the cardiovascular system — initial and final test

Heart rate at rest Systolic BP at rest Diastolic BP at rest
Initial test 71.30 118 67.9
Final test 69.12 116.5 66.6
Reference values 60-90 b/min 100-140 mmHg 60-90 mmHg

The assessment of the cardiovascular system at rest is very important during the medical examination
because we can detect problems that would become acute during sports effort. We followed the heart rate at rest,
which was within the normal rates approved by WHO. Therest bradycardiawas registered at athletes with increased
sports value, the average value, towards the inferior limit of heart rate, being the expression of the bio-positive
adaptation to effort, which means an economical work of the heart at rest. Bradycardia in case of athletes is
secondary to theincrease in the systolic volume, allowing a constant, basic heart dehit.[8]

WHO admits the following values of blood pressure at rest: BP max. 100-140 mmHg; BP min. 60-90
mmHg; differential BP 40-50 mmHg. and average BP of 90-100 mmHg., for both athletes and non-athletes . Blood
pressure at rest, in case of human subjects within our research, registered values within the range approved by
WHO.

e Cardiovascular indices during effort
Table 6. The Martinet test- initial and final test — average values of heart rate

Clinostatism Orthostatism Effort Posteffort ~ Posteffort ~ Posteffort Dorgo index
1min 3min 5min
Initial test 64.7 73.4 107.3 89.6 64.6 64.6 -1.66
Final test 60.3 70.5 103.8 84.71 60.3 60.3 -3.43
Reference values 60-90 b/min +10-12 b/min B
(-5-0)

The initial Martinet test indicated normal values of heart rate at rest, between 60 and 90 beats/minute.
There were values of 60- 80 beatminute in clinostatim, and in orthostatism the average values of heart rate
indicated an increase by 10-12 beats/minute.[5-9]

The values of post-effort heart rate registered a 40-50%, increase, without exceeding 120 beats/minute. The
HR values came back to normal three minutes post-effort in case of all the athletes, which shows a good functional
state.

The Dorgo index of recovery was calculated at the end of the test, using the average HR values. The index
had va ues between -2.05 and -0.01, with a-1.66 average; the GOOD qudlifier [4-6].

The fina Martinet test showed an improvement of heart rate at rest by 5-10 beatsminute, with values
between 60 and 75 beats/minute. The average values of post-effort heart rate have also improved — 98-108
beats/minute, without exceeding 120 beats/minute.

The Dorgo index of recovery, calculated for average HR vales during the intermediary tests, was also
positively altered, with values between -3.95 and 1.46, with GOOD quadlifier.

The cardiovascular regulation tests are indicators of body adaptation to effort, and only indirectly of the
effort capacity, allowing to assess the effectiveness of training methods used for a certain amount of time [6]. The
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quality of cardiovascular regulation is the better, the lower the heart rate and blood pressure values on the same
effort scale, the sooner values at rest come back to normal, and if the Dorgo values are negative [ 7].

4, Conclusions

o After the halotherapy treatment, there was an increase in the respiratory volumes (VC, MEVS, V
max., PEF) for all subjects investigated. There was also an increase in the percentage of subjects
with “excellent” respiratory index

e As concerns the breathing system, there was an improvement in the breathing mechanics, as well as an
increase in the oxygen saturation of arterial blood and in the resistance to apnea and hypoxia.

e Dueto the recovery, which took place in mediums with saline aerosols, the breathing was more effective,
both regarding he gaseous exchanges, and using tissue-level oxygen.

e The assessment of standard cardiovascular system during effort, the Martinet test, indicated better values
during the final tests, and the cardiovascular assessment tests are indicators of body adaptation to effort and
only indirectly of the effort capacity, allowing to assess the effectiveness of training methods used for a
certain amount of time,

e We have also noticed a decrease in the heart rate and breathing rate during the training session effort,
which was possible due the cardiovascular adaptation and regulation of athletes’ organism.
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Abstract

Halotherapy (HT), derived from speleotherapy in salt mines, is also a drug-free therapeutic method. HT effects vary depending on
the therapeutic method and the structure of halotherapy environment.

The purpose of this article is to show the HT effects of “halotherapy chamber with artificial salt-mine environment” of the National
Institute of Rehabilitation, Physical Medicine and Balneoclimatology (INRMFB), on patients with bronchial asthma and other chronic,
infectious-inflammatory and allergic respiratory diseases, describing the clinical effects on certain nonspecific resistance factors, on
markers of inflammatory processes and on certain immunological changes.

Patients were clinically assessed, with the application of hematologic investigations, analysis of nonspecific resistance to infection
and of inflammatory process markers, immunologic assessments, analysis of sodium and potassium concentrations, of
mineralocorticoid function and other biochemical tests.

For the experimental HT therapy performed in the “halotherapy chamber with artificial salt-mine environment” of INRMFB, 15
patients suffering from bronchial asthma, allergic rhinitis, chronic bronchitis, chronic obstructive bronchopneumopathy were selected,
based on specific medical indications and contraindications and applying ethical principles, as well as 4 patients with similar
pathologies for the control group, who underwent in-home drug treatment.

After the specific halotherapy treatment on patients with bronchial asthma, chronic bronchitis and chronic obstructive
bronchopneumopathy, which also showed other chronic, infectious-inflammatory and allergic respiratory pathologies, triggering of
anti-inflammatory (and also anti allergic) mechanisms and healing effects on inflammatory process were noted. Data acquired also
proved the halo therapeutic effect causing the reduction of sensitiveness of body in patients with bronchial asthma.

Keywords: Halotherapy, bronchial asthma, inflammatory process, therapedutic effects

Abbreviations: HT=Halotherapy, INRMFB=National Institute of Rehabilitation, Physical Medicine and Balneoclimatology

Introduction

Halotherapy, derived from speleotherapy in salt mines, is also a drug-free therapeutic method, applied especially
on patients with bronchial asthma and chronic bronchitis. Following the “survey for the innovative use of potentially
therapeutic salt-mine environment factors, in health and balneoclimateric tourism; modeling solutions”, the conceptual
model was elaborated, subsequently converted into an experimental functional model entitled “halotherapy chamber with
artificial salt-mine environment”, destined for surface halotherapy and built within the National Institute of Rehabilitation,
Physical Medicine and Balneoclimatology.

This model was followed by surveys in the underground salt-mine environment, destined to assess the presence
and quality of factors with speleotherapeutic / halotherapeutic potential, medical-biological multi-discipline surveys,
including organismic and cellular-level analysis, before and after the experimental halotherapy treatment, on lab animals
— Wistar rats with pathology experimentally induced by sensitization with ovalbumin.

Based on the experimental results acquired [1,2], the “Inception medical indications for the selection of patients
with certain chronic respiratory pathologies for experimental halotherapy treatment” were elaborated.

Notably, in the infectious—inflammatory or allergic process, various systems and mechanisms of the body and
organismic or cellular components were involved.

The phagocytosis process is one of the promptest defensive mechanisms against infection. The phagocytic cells
are generated from precursor cells of bone marrow and they divide into macrophagous and microphagous cells. In
blood, macrophagous cells are represented by monocytes, and microphagous cells — by polymorphonuclear neutrophils
(PMN), which account for app. 60% of leukocytes and which are also the most significant phagocytic cells [4].

Materials and methods

The selection of patients intended for the application of experimental HT treatment in the “halotherapy chamber
with artificial salt-mine environment” of INRMFB was made based on medical indications and contraindications obtained,
including:
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. Indications

1. Patient age: 7-60 years old; infants under 10 years must be accompanied by parents.

2. Gender: female or male.

3. Non-allergic / intrinsic / non-atopic asthma, allergic / extrinsic / atopic asthma, asthmatic bronchitis:

(1) With negative allergological tests or atopic skin tests (for non-allergic / intrinsic / non-atopic asthma) or
positive tests (allergic / extrinsic / atopic asthma);

(2) eosinophils (Eo) — high or normal count in blood and/ or in expectorated sputum;

(3) relatively non-severe clinical evolution;

(4) asymptomatic period with or without bronchial obstruction, without asthmatic seizures;

(5) symptomatic period with proven bronchial obstruction, without asthmatic seizures or severe asthmatic
conditions;

4. intermittent bronchial asthma, without medication or with symptomatic medication (patient's medication):

(1) with no asthmatic seizures or severe asthmatic conditions;

(2) with no negative evolution (frequent seizures or severe asthmatic conditions) caused by physical stress
(Exercise-Induced Asthma);

(3) with no negative evolution (frequent seizures or severe asthmatic conditions) caused by humidity, changes
in air temperature, gases of other microclimatic parameters (Airways Asthma);

(4) with or without non-allergic rhinitis;

(5) with or without nasal polyposis;

(6) with or without sensitiveness to aspirin or other drugs;

5. chronic bronchitis, asymptomatic or symptomatic period without a negative evolution, without medication or with
symptomatic medication (patient's medication);

6. chronic obstructive bronchopneumopathy (BPOC), asymptomatic or symptomatic period without a negative
evolution (no aggravation / acute exacerbation, no wheezing respiration, persistent cough with the production of
sputum and shortness of breath), without medication or with symptomatic medication (patient's medication);

7. allergic and chronic, infectious-inflammatory rhinitis and sinusitis, intermittent or slightly persistent,

asymptomatic or symptomatic period without a negative evolution, without medication or with symptomatic
medication (patient’s medication);

II. Contraindications:

1.

2.
3.

10.
1.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,

Complications of asthmatic seizures (status asthmaticus, atelectasis - relatively frequent, mediastinal and
subcutaneous emphysema, cor pulmonale, pneumothorax, respiratory acidosis).

Severe persistent form of bronchial asthma, with no drug control.

Asthma with continuous dyspnea and severe asthmatic conditions with violent, subintrant seizures, with a
duration of 12-48 hours, treatment-resistant, no cough and expectoration, with: polypnea, asphyxia, cyanosis,
vascular collapse, drowsiness.

Bronchial asthma with negative evolution (frequent seizures or severe asthmatic conditions) caused by physical
stress (Exercise-Induced Asthma).

Bronchial asthma negative evolution (frequent seizures or severe asthmatic conditions) caused by humidity,
changes in air temperature, gases of other microclimatic parameters (Airways Asthma).

Severe medication-related complications (severe bronchospasm, asphyxia, severe allergic reaction,
anaphylactic reaction and swelling Kwinke, anaphylactic shock, status asthmaticus).

Acute bronchitis.

Heart failure Il - 1.

Tuberculosis.

Sub-compensated and decompensated cardiopathies.

Cardiosclerosis.

Hypertonia II-1ll.

Acute renal diseases, lithiasis, enuresis.

Acute hyperacid gastritis.

Hepatitis or acute cholecystitis.

Diabetes, severe form.

Colagenosis, acute rheumatic diseases.

Cerebral trauma, neuroinfections, cerebral dysfunctions / central or peripheral neurologic diseases, epilepsy.
Otitis, acute internal ear diseases.

Claustrophobia, depressions, neurosis.

Emphysema and BPOC complications (acute respiratory failure with acute infections, chronic cor pulmonale /
right side ventricular hypertrophy due to pulmonary hypertension, pneumothorax).
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22. Post-surgery period up to 2 months.
23. General contraindications for referral to balneary treatment and physiotherapy.

Fig. 1 Halotherapy chamber with artificial salt-mine environment” of INRMFB, Bucharest, 11A, lon Mihalache Blvd.

When patients for the experimental HT treatment were selected, 18 patients were investigated (16 adults and 2
infants with ages between 6-13 years) with bronchial asthma and chronic bronchitis, chronic obstructive
bronchopneumopathy, of whom 14 had bronchial asthma with therapeutic control and partial control (atopic - 2, mixed-
12;  moderate - 2), also suffering from other pathologies like allergic rhinitis (including moderate persistence),
rhinosinusitis, respiratory virosis, viral post-pneumonia condition, chronic gastritis, duodenal ulcer, ischemic coronary
disease, light mitral failure, atopic dermatitis, chronic bronchitis, hypertensive cardiomyopathy, HTAE 1-2 degree, lumbar
discopathy, cervical spondylosis, osteoporosis, hypothyreosis, hemorrhoid disease, dyslipidemia, obesity Il degree,
urinary infection; 4 patients with chronic bronchitis or chronic obstructive bronchopneumopathy (Il and Ill) with acute
exacerbation of GOLD (1 case), showing arrhythmia, tachycardia, dyslipidemia.

Subsequently, all the patients underwent medical-biological investigations.

After medical and medical-biological investigations, 15 patients (suffering from bronchial asthma, but also from
allergic rhinitis, chronic bronchitis, chronic obstructive bronchopneumopathy) were chosen for the experimental
halotherapy (HT) treatment in the “halotherapy chamber with artificial salt-mine environment” of INRMFB (Fig. 1).

A control group was also investigated, which included 4 patients with bronchial asthma, chronic bronchitis, chronic
obstructive bronchopneumopathy, which was subject to in-home drug therapy, with no speleotherapy in salt mines or
halotherapy [3].

Results

Thus, during the first 3-7 days of HT procedure, occurrence and onset of irritative cough was noticed in 7 patients
(5 patients with bronchial asthma, 1 — with chronic bronchitis and 1 — with chronic obstructive bronchopneumopathy) out
of the 15 patients from the group subjected to HT treatment. The clinical adaptation of patients to the underground
environment condition was found after 5-10 days of HT procedures, depending on the pathology and clinical progress of
illness. After 10 days of HT procedures, a scarceness of cases and significant reduction in severity — until full regress —
of irritative dry cough was seen in investigated patients, and after 12-15 of specific HT treatment — absence of dry cough
and wheezing, and also for 2/3 of investigated patients (suffering from bronchial asthma, chronic bronchitis, chronic
obstructive bronchopneumopathy) — rare cases of cough with viscous expectoration (1-3 expectorations in the last HT
treatment procedures), and also cough with liquid expectoration and increase of expectorated sputum volume was
noticed (in 3 patients with bronchial asthma and 1 patient with obstructive bronchopneumopathy).

During the treatment period, no severe asthmatic conditions or additional infections occurred. ¥a of the
investigated patients were characterized after 15 days of HT procedures, or 5-10 days after the HT treatment was
ceased, or after gradually reducing the dose of specific medications (antihistaminic, bronchiolitis drugs, corticosteroids
inhalers) to 20-30%.

The patient with bronchial asthma and duodenal ulcer ceased the halotherapeutic treatment during the 3 HT
procedure, upon recommendation of the INRMFB physician, due to duodenal pains, and another patient with chronic
bronchitis — during the 7" HT procedure, due to digestive issues occurred at home before the HT procedure, and
resumed treatment after three days. The halotherapeutic treatment was also interrupted in one patient with bronchial
asthma, during the 10" HT procedure, on the family doctor's recommendation, due to acute exacerbation of cervical
spondylosis pains.
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The data gathered proved the need for additional specific surveys on patients with chronic infectious-inflammatory
and allergic respiratory diseases accompanied by other pathologies.

The average blood count of phagocytes — neutrophils PMN in patients with bronchial asthma and other respiratory
allergies, as well as in patients with chronic bronchitis or chronic obstructive bronchopneumopathy was found to be lower
compared to the lower limit of “normal (“reference”) values”, cases with lower test values being noted in 9 of 13 patients
with bronchial asthma and other allergies (namely, for app. 2/3 of the respective patients group, P<0,05) and in patients
with infectious-inflammatory bronchopulmonary diseases (chronic bronchitis, chronic obstructive bronchopneumopathy).
The relative count of formasan-positive PMN neutrophil cells (in nitroblue tetrazolium test) was found to be high in blood
for most investigated patients (12/13 — cases of bronchial asthma and other allergies P<0,01) and for patients with
chronic bronchitis or chronic obstructive bronchopneumopathy. Thus, most of the investigated patients showed a deficit
in the phagocytosis activity prior to the halotherapeutic treatment and also a decrease in the oxidative metabolism of
phagocytes — granulocytes PMN in blood being noted.

Bronchial asthma Average
STDEV

Chronic bronchitis Average
STDEV

Control Group Average

Phagocytes PMN., % pre HT Phagocytes PMN., % after HT ~ NBT in PMN neutrophils, % pre HT  NBT in PMN neutrophils, % after HT

Fig. 2 The results of the phagocytosis process for neutrophils PMN (in blood) in patients with bronchial asthma and other chronic
infectious-inflammatory or allergic respiratory pathologies prior and after the experimental halotherapy treatment in “halotherapy
chamber with artificial salt-mine environment” (11A lon Mihalache Blvd., INRMFB) and in control group patients

Based on data acquired after the experimental halotherapy (HT) treatment, the triggering of non-specific
resistance parameters of the body was noted (phagocytosis of neutrophils PMN, intra-cellular redox of neutrophils in
NBT test) in patients (including infants) subjected to specific halotherapy treatment, compared to “normal values” and to
values found in control patients, respectively with chronic respiratory pathology and drug treatment (P>0,05<0,1 and
P>0,1).

The results obtained showed the positive effect of experimental halotherapeutic treatment related to the
stimulation of phagocytosis process and the increase in non-specific anti-infection resistance of the body, a fact noted
based on the ascendant trend of phagocytes PMN in blood and the activation of oxygen-dependent bactericide action of
granulocytes PMN (nitroblue-tetrazolium test) in patients with bronchial asthma and allergic rhinitis and in those with
chronic bronchitis, chronic obstructive bronchopneumopathy (P>0,1). Still, the fact that the low number of patients with
chronic bronchitis and chronic obstructive bronchopneumopathy did not allow the mentioning of significant positive
changes should be mentioned, and, therefore, in this case, the extension of the respective surveys is needed.

Conclusions

The assessment of results achieved in the investigated patients with bronchial asthma, chronic bronchitis and
chronic obstructive bronchopneumopathy, after a specific halotherapy treatment, indicates the triggering of an anti-
inflammatory (including anti-allergic mechanisms) mechanism and a decreasing trend of the inflammatory process.

Data acquired indicate a decrease in the body’s sensitiveness and in infectious-inflammatory process in patients
with bronchial asthma after HT treatment, and it also proves the need to extend the period or to repeat the
halotherapeutic treatment.
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Abstract. To assess the effects of halotherapy, we conducted a retrospective study on patients with obstruc-
tive bronchial disorders (asthma and chronic obstructive pulmonary disease), treated in the UPU-SMURD
department of the Bucharest Emergency Hospital. The respiratory frequency, the ventricular aspect and
the oxygen saturation were measured in all patients (initially and every 20 minutes, for an hour), as well
as the blood gases (initially and after an hour). Saline inhalation determines a quicker improvement of
parameters defining the respiratory failure in the worsening of obstructive pulmonary diseases.
Keywords: obstructive bronchial disorders, SaltMed, halotherapy

Introduction

Background

alotherapy (gr. halos = salt) uses aerosol

microparticles of salt (sodium chloride)
to treat respiratory diseases. It appeared as an
alternative to speleotherapy (gr. speleos = cave),
a therapeutic method used in Eastern Europe in
salinas from the beginning of 19" century [1].

In the 80’s in the Soviet Union “halochambers”
are conceived and used, which render the salina mi-
croclimates. The method is subsequently extended
in Europe and North America to treat especially
asthma [2].

The specialists focused then on the creation of
“portable” devices that can be used in ambulances,
in hospitals as well as at home. In Hungary a “ce-
ramic pipe” was conceived that contained saline

Bogdan Oprita
Emergency Hospital
8 Calea Floreasca Str., Bucharest, Romania

microparticles and through which the air was
inhaled, while exhalation was nasal.

In Romania, the company TehnoBionic con-
ceived a filter cartridge with saline microparticles
that are nebulized by force under pressure of air
or dehumidified oxygen, being connected to a face
oxygen mask [3].

Principle of the method

The micronized sodium chloride (1-5 pm) is
easily breathed in the upper and lower respiratory
tract. At this level, it dissolves in the sol phase of the
mucus layer that covers the respiratory epithelium.
Here, through local osmotic effect, the water in the
interstitial tissue is attracted to the respiratory tract
lumen. The inflammatory edema thus decreases and
the mucus quantity increases [4].

The mucus becomes more fluid and is easily
mobilized to the cilia of respiratory epithelial cells,
to be eliminated at pharynx level and then expec-
torated through coughing.

Through this easy mechanism the sodium chlo-
ride (NaCl) has a beneficial effect at respiratory
tract level, improving a number of symptoms that
appear in the acute disorders of the respiratory

X1V, Vol.14, Number 3/2010
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tract [5,6,7].

Thus, the nebulization of saline microparticles
in the respiratory tract is a therapeutic method to
be used in respiratory disorders such as: asthma,
chronic obstructive pulmonary disease, pneumonia
etc.

It seems that the method acts in pulmonary
infectious disorders by decreasing the microbe
contamination of upper respiratory tract (especially
with staphylococci) in children with respiratory
allergy. The capacity to kill bacteria could be ex-
plained through the complex immunomodulatory
effects that the procedure determines: it increases
the number and activation of T lymphocytes, it
normalizes the number of B lymphocytes, it in-
creases the level of IgA [3].

Though there are studies regarding the effects of
halotherapy in other pulmonary pathologies as well:
cystic fibrosis, acute respiratory distress syndrome,
acute pulmonary injury etc., the effect is not fully
demonstrated, though it seems to be favorable [4,8].

To assess the effects of halotherapy, we conduct-
ed a retrospective study on patients with obstructive
bronchial disorders (asthma and chronic obstructive
pulmonary disease), treated in the UPU-SMURD
department of the Bucharest Emergency Hospital.

Material and methods

We conducted a retrospective group study
on 393 patients who came to the UPU-SMURD
department of the Floreasca Emergency Hospital,
Bucharest, or who were transported by cars be-
longing to SMURD Bucharest due to worsening
of asthma or of chronic obstructive pulmonary
disease. All patients received standard treatment
with inhalatory betamimetics, corticotherapy and

SaltMed Therapy

oxygen and 204 of them were additionally treated
with saline inhalations.

The respiratory frequency, the ventricular as-
pect and the oxygen saturation were measured
in all patients (initially and every 20 minutes, for
an hour), as well as the blood gases (initially and
after an hour).

For statistic purposes, the Mann-Whitney U
test was used in the univariate analysis (the vari-
able distribution was not normal) for parameter
comparison between the SaltMed group and the
standard therapy group, as well as for the assess-
ment of differences between the average improve-
ment of PaO2 and PaCO2 during the first hour,
between the group treated with SaltMed and the
untreated group. In order to evaluate the differ-
ences between the two groups as far as the other
repeatedly measured parameters are concerned
(respiratory frequency and SaO2, measured 4 times
each, every 20 minutes), the General Linear Model
for repeated measures was used, in which the initial
PaO2, age and sex were introduced as covariable.
The statistic analysis was conducted with SPSS 16.0
for Windows, SPSS Inc.

Results

Out of 393 patients, 204 received standard
treatment and SaltMed treatment, while 189 only
received standard treatment. The basal character-
istics of the two groups are presented in table 1.

This table shows that the patients in the group
treated with SaltMed were in general in a more
serious condition as they were older and the CO2
partial pressure was higher, while the oxygen satu-
ration and partial pressure were lower.

Despite this situation, at the end of the first hour

Characteristic SaltMed treatment Standard treatment p
(n=204) (n=189)
Age* 64 (35. 88) 59 (3. 88) 0.001
Males ** 115 (61%) 131 (64%) 0.532
Basal respiratory frequency * 23 (18.37) 23 (18. 36) 0.764
Basal SaO2 * 90 (78.97) 94 (75.99) <0.001
Basal PaO2 * 61.5 (47. 96) 80 (42. 97) <0.001
Basal PaCO2 * 58 (35. 80) 44.(35. 95) <0.001

Table I. Basal characteristics of the two groups of patients
* Average (min, max) (distribution was not normal); data were compared based on Mann-Whitney U test

**Number (percentage); data were compared based on X2 test
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of therapy all parameters were significantly better
in the SaltMed group (table II).

Moreover, the SaO2 and the respiratory fre-
quency were significantly improved in the SaltMed

Parameter SaltMed treatment Standard treatment p
(n=204) (n=189)

Respiratory frequency * 17 (15. 32) 19 (16. 32) 0.764

Basal SaO2 * 98 (82.100) 97 (83.99) <0.001

Basal PaO2 * 92 (56. 98) 85 (54.97) <0.001

Basal PaCO2 * 38 (32.77) 41 (34.99) <0.001

Table II. Respiratory parameters of the two groups of patients after the first 60 minutes of treatment
* Average (min, max) (distribution was not normal); data were compared based on Mann-Whitney U test

The PaO2 improvement was significantly better
in the SaltMed group as compared to the group
without SaltMed (p<0.001, fig. 1); the same was valid
with respect to PaCO2 decrease (p<0.001, fig. 2).

40

20

Pa02

-20

T T
Tratament standard Tratament standarc+ Sattect

Figure 1. Improvement of PaO2 in the two groups of pa-
tients (SaltMed group and witness group)

- T

283

366

-30-

]

-50-

T T
Tratament standard Tratament standard+ SaltMed

Figure 2. Improvement of PaCO2 in the two groups of
patients (SaltMed group and witness group)

group as compared to the witness group after
adjustment for age and initial PaO2, which were
significantly different between groups (in favor of
the witness group) (p<0.01, fig. 4).

Figure 3. SaltMed effect on respiratory frequency, gross (a)
and adjusted for initial PaO2 and age (b)
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Figure 4. SaltMed effect on oxygen saturation, gross (a) and
adjusted for initial PaO2 and age (b)

Discussions

This study proves that halotherapy added to the
initial treatment of patients with chronic obstruc-
tive pulmonary disease and asthma with acute
respiratory failure leads to significant improvement
during the first hour of all clinical and paraclinical
parameters: respiratory frequency, O2 saturation
and partial pressure of blood gases.

No orotracheal intubation was necessary in the
group that benefited from halotherapy in order to
facilitate mechanical ventilation during the first hour
of therapeutic assistance, so it can be an option
in the non-invasive management of such patients.

Though it was not quantified, it needs to be
stated that patients that benefited from halotherapy
with SaltMed tolerated very well the administration
of saline microparticles and presented no emetic
side effects, as it usually happens when humid nebu-
lization is used, where the use of bronchodilating
and/or mucolytic substances has a strong emetic
effect, which makes the action hard to tolerate by

SaltMed Therapy

the patient.

The fast improvement of the respiratory failure
in the emergency room makes it possible for the
patient to be quickly hospitalized in a unit where
no intensive care measures are needed, avoiding
thus the agglomeration or even the blocking of the
emergency room.

One of the study limits is that it is only an ob-
servational study and the results can be affected by
systematic selection errors. Based on data analysis,
it seems that SaltMed treatment was applied espe-
cially to patients in a more serious condition (table
I) and in this case the treatment results are more
spectacular. It is necessary to conduct a randomized
clinical trial that confirms these results as other
confusion factors may be involved, which were not
recognized or measured in this study.

Another limit is that patients were only moni-
tored during the first hour since the SMURD team
was requested or since they came to the emergency
room, so we do not know if the good results in
the first hour were maintained over the following
hours or if the results extended to the necessity of
hospitalization, hospitalization duration, life quality,
necessity of intubation or even mortality, for which
further studies are requested.
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Background: Chronic obstructive pulmonary disease (COPD) is a chronic, progressive disease
and is treated with inhaled medication to optimize the patient’s lung health through decreasing
their symptoms, especially breathlessness. Halotherapy is the inhalation of micronized dry salt
within a chamber that mimics a salt cave environment. Recent media reports suggest that this
therapy may help with the symptoms of COPD.

Objective: To critically evaluate and summarize the evidence for the use of halotherapy as a
treatment for COPD.

Design: A review using systematic approach and narrative synthesis.

Data sources: Cochrane Central Register of Controlled Trials (CENTRAL), PubMed, MEDLINE,
EMBASE, CINAHL, and Google Scholar were searched. Two reviewers independently reviewed
abstracts and selected eligible studies based on predetermined selection criteria.

Results: Of the 151 articles retrieved from databases and relevant reference lists, only one ran-
domized controlled trial met the inclusion criteria. A meta-analysis was unable to be conducted
due to the limited number of published studies. Inclusion criteria were subsequently expanded
to allow three case-control studies to be included, ensuring that a narrative synthesis could be
completed. From the pooled data of the four studies, there were 1,041 participants (661 in the
intervention group and 380 in the control group). The assessment of methodological quality
raised issues associated with randomization and patient selection. Three themes were identified
from the narrative synthesis: respiratory function, quality of life, and medication use.
Conclusion: Themes generated from the narrative synthesis data reflect outcome measures
regularly used for interventional research associated with COPD. From this review, recommenda-
tions for inclusion of halotherapy as a therapy for COPD cannot be made at this point and there
is a need for high quality studies to determine the effectiveness of this therapy.

Keywords: salt therapy, speleotherapy, lung disease, aerosol, chronic disease, salt cave

Introduction
Chronic obstructive pulmonary disease (COPD) is a chronic, progressive disease with
symptoms of dyspnea, increased respiration rate, sputum production, and a reduced
exercise intolerance.! In 2008, the World Health Organization estimated that COPD
was the tenth most prevalent cause for moderate to severe disability,> and was the
fourth leading cause of death, worldwide.® With this significant burden, the impact
of this disease on individuals, families’ quality of life, and the associated health care
expense, COPD is recognized as an international health priority.23#

COPD is managed with inhaled medication with the view to optimize the patient’s
pulmonary function and reduce symptoms. Pulmonary rehabilitation is recommended
for those patients with Medical Research Council dyspnea score of 3 or more! as
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there is substantial evidence of its benefit to these patients.>®
However, other therapies such as speleotherapy and halo-
therapy are being recommended in the wider community’
and are often described as well-researched treatments for
people with COPD.2 In Eastern Europe, natural salt caves
have been used to help relieve symptoms of chest conditions.®
This therapy is known as speleotherapy, where a natural salt
cave climate is used as a therapy for ill health.* The unique
characteristics of the microclimate within the caves are stable
air temperature, moderate to high humidity, the presence
of fine aerosol elements (sodium, potassium, magnesium
and calcium), as well as a lack of airborne pollutants and
pollens.’* Halotherapy builds on this premise and is used as
an above-ground alternative for speleotherapy.'? Halotherapy
is a treatment consisting of inhalation of small salt particles
in a controlled environment of a halochamber.**2 This room
is designed to replicate the natural microclimate of a salt
cave. Halotherapy treatment has been associated with relief
of respiratory conditions such as asthma, cystic fibrosis, and
COPD, as well as relieving integumentary conditions such as
eczema and dermatitis.®'* A recent study of bronchiectasis
patients found halotherapy to be of little benefit.** Despite
these findings, there appears to be an increasing number of

Table | Summary of included review articles

commercial halotherapy treatment centers in Australia, the
United States of America, Europe, and Canada that are aimed
at treating respiratory and other medical conditions.
Halotherapy has received prominent television media
coverage in Australia from Channel 9’s A Current Affair®41°
and Channel 7’s Today Tonight”*® and abroad from Cable
Network News’ Vital Signs,*” as well as from other television
program providers such as the British Broadcasting Corpora-
tion'® and the National Broadcasting Corporation.*® National
and international media current affair and news reports+-6.1°
suggest that halotherapy may help with a variety of respira-
tory illnesses including relieving the symptoms of COPD. The
assertion behind these reports is that inhaled dry salt therapy
may assist people with COPD by increasing the liquefaction
of airway secretions, which, in turn, enhances the expectora-
tion of airway mucous secretions. With the increase in the
commercial availability of halotherapy as an alternative
complementary treatment, it is timely to undertake a review
of this therapy for COPD to appraise the evidence for the
complementary therapy. An extensive search of a number of
databases did not identify any published systematic reviews
that assessed halotherapy as an intervention for people
with COPD. Therefore, this review sought to investigate

Article

Aim

Sample

Method

Nurov (2010)*

Chervinskaya and
Ziber (1995)"

Oprita et al
(2010)2

Horvath (1986)'°

To assess the
immunological features
of COPD patients after
speleotherapy

To assess the effect of
halotherapy on various
types of respiratory
diseases

To assess the effects of
halotherapy on patients
with asthma and chronic
obstructive pulmonary
disease

To examine whether

a stay in a cave
microclimate could
further improve
respiratory symptoms of
patients with COPD or
bronchial asthma

One hundred twenty-four participants randomized into
two groups. Treatment group 103 participants (60 male,
43 female) and control group 25 participants (14 male,
I'l female).

Treatment group — 124 participants, 54 males,
70 females, mean age 34.3+2.5 years. Control group —
I5 participants not described.

Two hundred four participants (61% males, mean age
64 years) received standard treatment and SALTMED
treatment. One hundred eighty-nine received only
standard treatment (64% males, mean age 59 years).

One hundred fifty-one participants — (89 males,

62 females, mean age 46 years, 101 participants with
chronic bronchitis, 50 with bronchial asthma) treatment
with climatotherapy. Two hundred thirty participants —
(137 males, 93 females, mean age 49 years,

141 participants had chronic bronchitis, 89 had
bronchial asthma) treatment was CRR consisting of
speleotherapy in combination with rest, breathing
exercises and relaxation training.

Randomized control trial.
Immunological studies at time
one (before treatment), at

time two (after treatment),

and time three (6 months after
treatment).

Prospective case-control study.
Lung function studies before and
after trial.

Retrospective case-control
study. Respiratory characteristics
reported before treatment and

| hour after treatment.

Retrospective case-control
study. Clinical state reported

as improved, unchanged, or
deteriorated. Medication request
dosage changes before and after
3 weeks of treatment. Mean FEV|
before and after treatment.

Abbreviations: COPD, chronic obstructive pulmonary disease; CRR, complex respiratory rehabilitation; FEV , forced expiratory volume in | second; FVC, forced vital
capacity; PaCO,, partial pressure of carbon dioxide in arterial blood; PaO,, partial pressure of oxygen in arterial blood; PEF, peak expiratory flow; SALTMED, saline inhalation;

Sa0,, oxygen saturation.
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halotherapy as a therapeutic intervention for people with
COPD to determine the effectiveness of this therapy.

Methods

Search strategy and selection criteria

A search of electronic databases was conducted from January
2013 to February 2013. The electronic databases searched
were the Cochrane Central Register of Controlled Trials
(CENTRAL), PubMed, MEDLINE, EMBASE, CINAHL,
and Google Scholar. The literature review search strategy
(Supplementary material) used a combination of MeSH terms
found in the title and/or abstract for halotherapy and chronic
obstructive pulmonary disease and the following search
terms were used: COPD; chronic bronchitis; emphysema;
halotherapy; halochamber; speleotherapy; spelaeotherapy;
cave; salt mine; potash mine; vital air room; climate chamber;
saltpipe; and sopipa. Reference lists in retrieved papers were
hand-searched for other possible studies. All prospective
randomized controlled trials were included where trials
compared halotherapy or speleotherapy with a control group.
Abstract and full text articles that were not in English were
excluded. After abstracts were retrieved, two reviewers
applied the inclusion and exclusion criteria. Full text articles
were subsequently obtained and reviewed by two independent

reviewers (RR and SMSS) (Table 1). A third reviewer (NJR)
was the arbiter should any disagreement regarding the inclu-
sion of articles occur.

Quality assessment

The methodological quality of the selected articles was
assessed by two reviewers (RR and SMSS) using the Scottish
Intercollegiate Guidelines Network (SIGN) methodology
quality checklists for controlled trials and case-control
studies (Table 2).2° These checklists were used to assess
issues pertinent to well-conducted randomized controlled
trials and case-control studies. The risk of bias was assessed
using the Cochrane classification with four criteria: sequence
generation; allocation concealment; blinding; and incomplete
outcome measurement.?t Any disagreements regarding risk of
bias were resolved through discussions between the reviewers
and the arbiter (RR, SMSS, NJR).

Data abstraction

The search revealed 151 published abstracts after excluding
the duplicates. The abstracts were screened using the selec-
tion criteria and 150 articles were excluded. The flow diagram
of the selection process is illustrated in Figure 1. Only one
randomized study met the inclusion criteria; therefore, it

NHMRC level
of evidence

Major findings

Strengths and limitations

Il Increase in concentration subpopulations in all studied

lymphocytes, normalization and correlation of

subpopulations of CD4+ and CD8+ lymphocytes, and increase
in neutrophil phagocytosis activity. Overall immune status

One treatment facility. Moderate sample size. Randomization
unblinded. Unequal chance of allocation. Recruitment
strategy not identified. Nil ethical considerations. Patients’
clinical status not reported.

improvement in 97.8% of treatment group and 67.5% of

control group.

-2 After treatment — decreased bronchial obstruction,
decreased medication use, and increase in FVC, FEVI, PEF.
Participants slept better, decreased fatigue. Cough became

less frequent, easier, and more productive.

-2 Respiratory rate, SaO,, PaO,, and PaCO, were all significantly
improved in the group receiving the standard treatment in
combination with the SALTMED treatment as compared
to the group receiving only the standard treatment.

-2 Clinical state improved in group receiving CRR compared
to 72.8% receiving climatotherapy. For patients receiving
CRR, FEV, improved from 1,468+631 mL to 1,676+706 mL
compared to the patients receiving climatotherapy FEV,
who improved from 1,638+613 mL to 1,666+684 mL.

One treatment facility. Moderate sample size. Recruitment
strategy not identified. Many respiratory diseases grouped
together. Nil ethical considerations reported. Control group
not adequately described before or after treatment.

One treatment facility. Large sample size. Only short term
results, no longer term follow up. Asthma and COPD
results reported together.

One treatment facility. Large sample size. Asthma and
COPD results reported together. Initial clinical state of
group receiving CRR was more severe than group receiving
climatotherapy.
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was not possible to undertake the meta-analysis. The inclu-
sion criteria were expanded and a further three case-control
trials were included. A number of commentary papers
were excluded. The two reviewers (RR and SMSS) were
in agreement for the studies to be included and the arbiter
(NJR) was not required to resolve any conflicting opinion. On
completion of the methodological quality assessment, each
manuscript was summarized and, due to the heterogeneity
of reported outcomes, a thematic analysis was conducted.
Thematic analysis is a process that seeks to describe the data
in rich detail in order to identify, analyze, and report patterns
known as themes from within the data.? The combined data
of the four studies were analyzed thematically.

Findings

Thematic analysis

Summary data including characteristics of the study regard-
ing the four studies are summarized in Table 1. The three
themes identified from the data were respiratory function,
quality of life, and medication use.

Respiratory function
All of the case-control studies (n=3) reported improved respi-
ratory function to varying degrees and detailed improvements
in many lung function tests including forced vital capacity,
forced expiratory volume in 1 second (FEV ), oxygen satura-
tion, partial pressure of oxygen in arterial blood, and partial
pressure of carbon dioxide in arterial blood. Although the
lung function tests utilized by the researchers are a reliable
method to assess respiratory function, each study reported
using different tests which made any comparison of the
results difficult.

Oprita et al?® report that, after 60 minutes of treatment,
there was an improvement in oxygen saturation from 90%

Table 2 Methodological assessment of included articles

to 98% in the treatment group (n=204) as compared to
the control group (n=189) improving from 94% to 97%.
Similarly, the improvement in partial pressure of oxygen in
arterial blood for the treatment group was from 61.5 mmHg
to 92 mmHg compared to 80 mmHg to 85 mmHg for the
control group. The partial pressure of carbon dioxide in
arterial blood considerably decreased in the treatment group
from 58 mmHg to 38 mmHg and in the control group from
44 mmHg to 41 mmHg.

Horvath documented an improved respiratory func-
tion by measuring the FEV, before and after treatment. The
mean FEV, for the treatment group (n=230) improved from
1.4740.631 L to 1.68+0.71 L after patients were enrolled
in a complex respiratory rehabilitation that included spe-
leotherapy for a specific time period. The control group
(n=151), who received climatotherapy, had an improvement
from 1.64+0.61 L to 1.67+0.68 L. Nurov’s* study reported
improved immune function after speleotherapy but did not
report specifically on lung function of COPD patients. Nurov
concluded that patients with COPD receiving speleotherapy
improved their immunological status and, as a consequence,
reduced the inflammatory process particularly during
exacerbations.

Quality of life

Horvath® and Chervinskaya and Ziber'! reported speleother-
apy and halotherapy (respectively) as improving the quality
of life for patients suffering from COPD. Horvath reported
that 90.4% of patients receiving the speleotherapy improved
their clinical state in comparison to 72.8% of patients in the
control group. The participants’ clinical state was scored each
day by the participant and physician jointly on the basis of
symptoms and complaints. The authors suggested that the
improved clinical state for COPD patients improves their life

Ql Q2 Q3 Q4 Q5 Q6
Randomized Aims Randomization Concealment Double blinding Similar TG and CG Treatment is the only
controlled trial difference between
TG and CG
Nurov (2010)** v v Unable to report x v v

Case-control Aims Comparable Consistent Percentage of cases Comparison of cases Clearly defined cases
studies populations exclusion criteria and controls and controls

Chervinskaya and v Unable to Unable to report Unable to report x x

Ziber (1995)" report

Oprita et al v v v Unable to report v 4

(2010)2

Horvath (1986)'° v v Unable to report Unable to report v 4

Note: Overall acceptability is indicated by (—) unacceptable, (+) acceptable, and (++) excellent.

Abbreviations: Q, question number; CG, control group; TG, treatment group.
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quality by decreasing exacerbations, reducing hospitalization,
improving physical tolerance, and reducing fatigue. Nurov?*
reported that positive shifts in immunological status resulted
in improved clinical symptoms, but elaboration or description
of clinical symptoms were not provided.

Medication use

The use of medication was an outcome measured in two halo-
therapy studies. Chervinskaya and Ziber*! and Horvath® indi-
cated that patients were able to decrease their medications.
Chervinskaya and Ziber reported that up to 50% of patients
in their study were able to discontinue their inhaled cortico-
steroids therapy and nearly a third of participants continued
their inhaled steroid therapy at reduced dosages. In Horvath’s
study, medication use was recorded as a bi-level outcome with
the first outcome being reduction or omission and the second
outcome being an unchanged dosage. However, with 95% of
participants having either reduced or omitted medication, the
type of medication or dosage is not detailed.

Discussion

From this review of literature, it has become apparent that
there have been very few rigorous studies published on this
topic and, hence, this reduces the potential for evidence to
support this therapy. It should be noted that only one random-
ized trial was found after an extensive search of the literature.
As aresult, the inclusion criteria for this review were widened
to include relevant case-control studies that met all other
inclusion criteria. The randomized trial by Nurov? studied
the immunological features of patients with COPD before
and after speleotherapy, demonstrating increased levels of
lymphocytes and increased neutrophil phagocytosis activity.
When assessing the methodological quality of studies
included in this review, a number of concerns were identified.

Specifically, in Nurov’s study, the method of randomization
appeared unclear and there was a lack of detail regarding
demographic and disease related information including
medications being used by participants.

Other concerns related to the studies included in
this review pertain to the lack of detail in regard to the
participants’ primary medical condition of either asthma
or COPD and discrimination in the results between these
two medical conditions. Medication information including
type and dosage was also lacking in all studies. There were
significant differences at baseline between treatment and
control arms in the study by Oprita et al?® and the treatment
group appeared to have more severe COPD. In Horvath’s®
study, the patients in the treatment group had a significantly
lower FEV, prior to the intervention than the control group.
Whilst the Oprita study appears to be a well-constructed
retrospective case-control study with positive results for the
use of sodium chloride dry aerosols, as the investigators only
assessed patients 1 hour after treatment, longer term conclu-
sions such as quality of life would be difficult to assess.

In light of the lack of scientific evidence for the use of
halotherapy in COPD, future studies need to be designed to
provide the best available evidence and randomized con-
trolled trials need to be considered. This approach would
address the methodological concerns identified through this
review such as participant selection bias, blinding of partici-
pants to the intervention, and the concealment of allocation
to intervention or control group.

Study limitations

The limitations associated with this review were restricted
by the availability of published research associated with
halotherapy as a therapeutic intervention for COPD.
The studies included in this review were found to have a

Q7 Q8 Q9 Qlo Qll
Outcome measured Drop out Intention to treat Results comparable - Overall acceptability
in standard, valid, percentage analysis for all sites (++ +-)
reliable way
v Not reported v N/A +
Clearly defined Concealment Outcome measured in Address possibility of Confidence intervals Overall acceptability
controls standard, valid, reliable way confounding factors provided (++ + )
x Unable to report x x x -
v Retrospective v v v ++
case-control study
v Retrospective v v x +

case-control study
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234 records 8 additional
identified through records identified
database through other
searching sources
I |
N4
4 N\
151 records after
duplicates were removed
o \l/ J
4 N\
151 abstracts screened 131 records excluded
& \l/ J
4 N 4 N\
20 full text articles - 19 records excluded
retrieved with reasons
& \l/ J & J
4 N\ 4 N
1 RCT on halotherapy and Re\(levyed |nc|u5|on/gxclu5|on
criteria changed to include
COPD .
case-control studies

& J & \L J

4 N
3 case-control studies
relevant to halotherapy and
COPD

& J

4 studies to be included in
a narrative synthesis

Figure | Flow chart of systematic search.

Abbreviations: COPD, chronic obstructive pulmonary disease; RCT, randomized controlled trial.

number of methodological concerns and limited reporting
of baseline data. All studies in this review lacked detail on
ethical considerations such as ethical approval, processes
for informed patient consent, and funding disclosure. The
outcome measurements using lung function tests varied
between studies and, as such, a comparison of their results
was not possible.

Conclusion
For halotherapy to be considered as an evidence based therapy
for people with COPD, there needs to be high quality research

undertaken to fully examine the effects of this therapy and its
impact on the quality of life of people with COPD.
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ABSTRACT

Background: Adenotonsillar hypertrophy (ATH) is a frequent cause of upper airways obstructive
syndromes associated to middle ear and paranasal sinuses disorders, swallowing and voice disorders,
sleep quality disorders, and occasionally facial dysmorphisms. ATH treatment is essentially based on a
number of medical-surgical aids including nasal irrigation with topical antibiotics and corticosteroids
and/or treatment with systemic corticosteroids, immunoregulators, thermal treatments, adenotonsil-
lectomy, etc.
Objectives: The aim of the present study is to assess the efficacy of Aerosal® halotherapy in the treatment
of sub-obstructive adenotonsillar disease and correlated conditions compared to placebo treatment.
Methods: A total of 45 patients with sub-obstructive adenotonsillar hypertrophy were randomized to
receive either Aerosal®™ halotherapy or placebo for 10 treatment sessions. The main outcome was a
reduction greater than or equal to 25% from the baseline of the degree of adenoid and/or tonsillar
hypertrophy.
Results: In the intention-to-treat analysis, a reduction of the degree of adenoid and/or tonsillar
hypertrophy >25% from baseline after 10 therapy sessions was found in 44.4% of the patients in the
halotherapy arm and in 22.2% of the patients in the placebo arm (P =0.204). Among the secondary
outcomes, the reduction of hearing loss after 10 treatment sessions in the halotherapy arm was higher
than the placebo arm (P =0.018) as well as the time-dependent analysis showed significantly improved
peak pressure in the Aerosal®™ group (P=0.038). No side effects were reported during the trial. In
addition, the therapy was well accepted by the young patients who considered it as a time for play rather
than a therapy.
Conclusions: Aerosal™ halotherapy can be considered a viable adjunct, albeit not a replacement, to
conventional medical treatment of sub-obstructive adenotonsillar syndrome and related conditions.
Further research is however needed to improve ATH treatment.

© 2013 The Authors. Published by Elsevier Ireland Ltd. Open access under CC BY-NC-SA license.

** Trial registration number: NCT01574885 (ClinicalTrials.gov Identifier).

1. Introduction

Symptomatic adenotonsillar hyperthrophy (ATH) is a frequent
cause of obstructive syndromes ascribable to mechanic obstruction
in the oropharynx and resulting upper aerodigestive tract encum-
brance [1]. The syndrome, which usually affects children aged 3-10
years, is characterized by middle ear, nasal passages, paranasal sinus

* Corresponding author at: Otolaryngology, University of Bari, Piazza G. Cesare n°
11, 70124 Bari, Italy. Tel.: +39 0805023966; fax: +39 0805593315.
E-mail addresses: gelardim@inwind.it (M. Gelardi), aliceiannuzzi@hotmail.com
(L. lannuzzi), antoniogrecomiani@alice.it (A. Greco Miani),
simone.cazzaniga@gised.it (S. Cazzaniga), luigi.naldi@gised.it (L. Naldi),
tinadeluca1978@libero.it (C. De Luca).

symptoms, voice and swallowing disorders, poor sleep quality, and
occasionally facial dysmorphisms and dental malocclusion [2-7].

ATH has a typical onset after the third year of life with
symptoms progressively worsening with a peak age incidence
between 4 and 8 years [8].

0165-5876 © 2013 The Authors. Published by Elsevier Ireland Ltd. Open access under CC BY-NC-SA license.
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The management of this condition has changed dramatically
over the last few years thanks to technological advances in
diagnostic criteria specificity that once used to rely almost
exclusively on rather empirical and vague clinical parameters
[9,10]. As a result, it has been possible to define a more accurate
nosologic picture of ATH which has allowed for a more targeted
therapeutic strategy essentially based on the use of several
therapeutic aids (topical antibiotics and corticosteroids to clear
nasal passages and/or systemic corticosteroids, etc.) [11-19]. In
this connection, in the past few years several investigators have
studied the beneficial effects of salt (halotherapy from the Greek
word for salt, halos) on a number of respiratory system conditions
(rhinosinusitis, allergic rhinitis, otitis, bronchitis, and asthma) [20-
23] as well as on some dermatological pathologies (atopic
dermatitis and psoriasis) [24-26]. Halotherapy is based on a
non pharmacological approach as it relies on the release of
micronized medical sodium chloride into an indoor climate-
controlled environment. The release is meant to recreate the
conditions occurring in nature in salt mines and caves. Occasion-
ally a small amount of micronized iodine is added to mimic the
experience of being on a real naturally occurring seashore. Salt
therapy has been practised in old salt mines of Central and Eastern
Europe for centuries where it is still common being considered a
full-fledged medical treatment.

The aim of the present study was to assess the efficacy of
Aerosal® in the treatment of sub-obstructive adenotonsillar
hypertrophy and correlated disease versus placebo treatment.

2. Materials and methods
2.1. Patients

Patients were recruited from the Department of Otolaryngology
(ENT) of Bari University General Hospital after approval had been
obtained by the institutional ethics committee. Inclusion criteria
were as follows: age range: 4-12 years; genders: both; pathology:
sub-obstructive adenoid hypertrophy lasting from at least six
months and associated with sleep-disordered breathing (respira-
tory pauses or sleep apnea) and/or recurrent serous otitis media;
suspension for over 3 months from the start of the study of any
immunosuppressive treatments (cyclosporin and systemic ster-
oids). Exclusion criteria: patients with acute bronchopulmonary
disease, tuberculosis, severe hypertension, hyperthyroidism,
cancer (chemotherapy), intoxication, heart failure, bronchial
asthma or iodine allergy. Patients were still allowed to use topical
therapy with nasal washings and topical steroids.

2.2. Technical specifications of salt room “Aerosal™”

2.2.1. Salt room

Both walls and ceiling of the multilayer sea wood salt room
(2.30 mt. x 2.90 mt. x 2.20 mt.) are completely covered with ESCO
(European Salt Company) type certified-origin iodized rock salt.
The floor, which is also made of multilayer sea wood, is covered
with about 500 kg of RESIMAX type certified-origin rock salt
(Figs. 1 and 2).

The room environment is not contaminated with pathogenic
microorganisms (as certified by SAS 90® measurements). Patients
can settle into comfortable chairs inside the room where the dry
salt aerosol is blown through a PVC pipe (described below). A
centrifugal extractor fan (air flow rate 90 m>/h), placed on the side
opposite to the PVC pipe ensures a number of complete changes of
air in full compliance with requirements in terms of CO, ppm
values, i.e. <750 ppm. Also temperature and humidity are kept at
constant values ranging between 20 °C and 24 °C and 44% and 60%,
respectively (TESTO 435-4" Digital Multimeter measurements).

Fig. 1. “Salt Clinic”. 3D design: reception/welcome area (a); waiting room with
children’s recreation area (b); “Aerosal™” halotherapy room (c). ENT Care Unit (d).
Cabinet containing the Dry Salt Aerosol Generator — University General Hospital -
Bari (Italy).

2.2.2. Dry salt aerosol generator

The dry salt aerosol generator is encased in a cabinet placed
outside of, albeit contiguous to, the salt room (Fig. 1d). A standard
amount of NaCl (salt sachet) is fed into the dry salt aerosol
generator to be blown into the salt room in the form of aerosol
through a PVC (polyvinyl chloride) connector. The size of NaCl,
micronized particles ranges from 0.23 to 20 m (data collected by
portable laser aerosol spectrometer Model 1.109 with GRIMM™
technology). Particle density ranges from 20 to 35 wg/m> and is
kept constant over time thanks to an electronic system.

2.2.3. Salt sachet: salt features

The salt sachet contains 30 g of NaCl, 20 g of micronized RG
(Reagent Grade) salt (according to Ph Eur Current Edition),and 10 g
of non micronized ESCO iodized feed salt to prevent aggregation
and keep an appropriate level of iodine exposure.

2.3. Clinical and instrumental evaluation

After collection of medical history, all the patients underwent
clinical and instrumental exams as follows: ENT visit with
inspection of the oropharyngeal tract and tonsillar hypertrophy
staging (0°-4°) [27], flexible fiberscope nasal endoscopy (ENT 2000

Fig. 2. “Aerosal”™ Haloterapy Salt Room where children are always highly
compliant as they consider treatment sessions as opportunities for play and
recreation. ENT Care Unit-University General Hospital - Bari (Italy).
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flexible @ 3.4 mm fibroscope - Vision Sciences™, USA) to assess the
degree of adenoidal hypertrophy [10]. Pure tone audiometry was
performed in a sound-proofed cabin using pure tones (250 ms
duration, 25 ms rise/fall time, 50% duty cycle) at octave frequencies
from 125 Hz to 8000 Hz with a maximum intensity of 120 dB SPL
with an Amplaid 309 clinical audiometer (Amplaid, Milan, Italy).
Tympanometric measurements were performed using a 220 Hz
probe tone with an Amplaid 770 clinical tympanometer (Amplaid,
Milan, Italy). Air conduction pure tone average was obtained by the
mean of thresholds at 0.5, 1, 2 and 4 kHz. Tympanograms were
classified according to Jerger in types A, B and C [28]. Nasal
cytology was performed by anterior rhinoscopy, using a nasal
speculum and good lighting. Scrapings of the nasal mucosa were
collected from the middle portion of the inferior turbinate, using a
Rhino-Probe® [29]. Samples were placed on a glass slide, fixed by
air drying and then stained with the May-Grunwald Giemsa (MGG)
method (Carlo Erba®, Milan, Italy) [30]. Cell counts, bacterial and
fungal analysis were carried out by a semi-quantitative grading, as
proposed by Meltzer and Jalowayski [31]. The semiquantitative
evaluation of the biofilms [32] was performed by counting the
number of infectious spots (ISs) in 50 microscopic fields, always at
a 1000x magnification (oil immersion). Sleep evaluation was
carried out overnight by means of wrist-worn pulse oximeters
Wrist 0x,™ Model 3150. The parameters studied were: basal
Sp02%; event data index (adjusted index, 1 h™') and time (%) with
SpO2 value below 95%. It was decided to use pulse oximetry [33]
instead of “gold standard” polysomnography [34] to study
patients’ sleep patterns as the former makes overnight studies
easier for patients at home (the protocol envisaged three such
studies in three months, two of them with only a 15-day interval).
In addition, important guidelines [35,36] do indicate pulse
oximetry as a method with a high positive predictive value of
OSASs (97%) [37].

2.4. Study design

After having given their written informed consent all the
eligible patients were randomized on a 3:2 basis to receive either
Aerosal®™ or placebo. Central stratified blocked randomization
using telephone was adopted with patients, investigators and
outcomes assessor being all blinded to randomization rules.
Aerosal® treatment consisted of 10 daily sessions (5 sessions for
week) of micronized iodized salt (sodium chloride) — with the
addition of iodine - inhalation in a chamber reproducing the
microclimate of a natural salt cave. Each daily session lasted
30 min. Treatment with placebo comparator was performed in the
same way as halotherapy but with no salt release in the room. All
patients underwent a complete clinical evaluation at baseline, at
the end of therapy period (10 sessions) and 3 months after the end
of treatment (follow-up).

2.5. Outcome measures

The primary outcome measure, evaluated both after 10 sessions
of therapy and at the 3-month follow-up, was an adenoid and/or
tonsillar hypertrophy reduction >25% from baseline as assessed by
the physician on a standardized four-point rating scale. Secondary
outcome measures included instrumental assessments: any
reductions in terms of adenoid and/or tonsillar hypertrophy
degree; any reductions of hearing loss >10 dB of the 4-frequency
(0.5, 1, 2 and 4 kHz) pure tone average, as well as any other
significant gain; any improvements in of tympanometric values,
i.e. transition from type B curve to type C/A curve or from type C
curve to type A curve for both sides; any change in tympanogram
peak pressure (daPa); any changes in pulse-oximetric values
(increase in Sp0O2% mean levels, reduction of the event data index

(adjusted index, 1 h™1), reduction of sleep time percentage with
Sp02 levels <95%; any reductions of the main inflammatory
immune cells (neutrophils, eosinophils, and mast cells) as assessed
by nasal cytology. The number of side effects reported either
during treatment period or after the end of treatment, if suspected
to be related with this latter, was also included in secondary
outcome measures.

2.6. Statistical analysis

Data were presented as medians with ranges and/or inter-
quartile ranges (IQRs), or numbers with percentages. Baseline
variables and changes in outcomes were compared between
groups by using the Mann-Whitney U test for continuous data and
Fisher’s exact test for categorical ones. Overall time-dependent
variations in primary and secondary outcomes were evaluated by
Friedman’s test for repeated measures with Page’s test for trend in
time variations. An intention-to-treat approach was adopted in
primary analyses. This approach considered patients withdrawn
prematurely from the study as treatment failures in the two study
arms. Intention-to-treat analysis was then complemented by per-
protocol analyses which considered only those patients who had
completed the study period. In the study design phase it had been
calculated that a total of 64 patients would be needed for the study
to have a 40% success rate in terms of primary outcome in the
halotherapy group as against 10% in the placebo group (« = 0.05,
B =0.20). Statistical analysis was carried out by using MATLAB
software (MathWorks, Natick, MA, USA). Two-sided P-values
<0.05 were considered to indicate statistical significance in all
tests.

3. Results

Between February 2012 and March 2012, 49 patients were
screened, 45 of whom (24 boys and 21 girls, average age 6 years)
underwent randomization. The reason for exclusion was age
outside the study inclusion criteria age range (n = 4). Recruitment
halted prematurely due to technical and legal issues related to the
certification of the device. The baseline characteristics of
randomized patients in the two arms of the study are given in
Table 1. One patient, randomized to the placebo group, withdrew
after the first week of treatment for an episode of acute tonsillitis
requiring antibiotic treatment, and one patient, randomized to the
Aerosal® arm, withdrew during the follow-up period for exacer-
bation of upper airways symptoms. Both arms were matched in
baseline characteristics (data not shown).

3.1. Effectiveness

Fig. 3 shows the distribution of variations of measurements
from baseline in both arms after 10 treatment sessions in terms of
(i) reduction of the degree of adenoid and/or tonsillar hypertrophy;
(ii) reduction of hearing loss and (iii) tympanometry improvement.
All outcome measures and their departure from baseline at the end
of treatment sessions and at the 3-month follow up are reported in
Table 2. Assuming intention-to-treat analysis as a reference, a
reduction of the degree of adenoid and/or tonsillar hypertrophy
>25% from baseline after 10 therapy sessions was found in 44.4% of
the patients in the halotherapy arm and in 22.2% of the patients in
the placebo arm (P = 0.204). These results increased to 59.3% and
38.9%, respectively at the 3-month follow up (P=0.231). Other
substantial changes in adenoid or tonsillar hypertrophy were not
found to have a statistical significance at any other point in time.

Among secondary outcomes hearing loss reduction was found
to be significant (P=0.018) after 10 treatment sessions in the
halotherapy arm compared to the placebo arm, even though the
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Table 1
Baseline characteristics of randomized patients.

Aerosal (N=27)

Placebo (N=18)

N (%) Median (IQR) Range N (%) Median (IQR) Range

Gender (male/female) 14 (51.9) 10 (55.6)
Age 6 (4) 4-12 4.5 (2) 4-10
Weight (kg) 25 (13.5) 15-56 20 (5.5) 14-41
Height (cm) 120 (24.2) 97-160 110 (10) 95-131
BMI (kg/m?) 17.4 (2.3) 14.3-25.5 16.9 (3.5) 11.6-23.9
ATH age at onset (years) 3(2.5) 0-7 2(1) 1-6
ATH duration (years) 3(5.2) 1-9 2(1) 1-5
ATH familiarity 13 (48.2) 6 (33.3)
Previous topical treatments 19 (70.4) 13 (72.2)
Previous systemic treatments 21 (77.8) 10 (55.6)
Previous ENT pathologies 22 (81.5) 14 (77.8)
Current topical treatments 5(18.5) 4(22.2)
Adenoid hypertrophy degree 3(0) 3-4 3(0) 2-4
Tonsillar hypertrophy degree 3(0.8) 1-4 3(1) 1-4
Nasal cytology

Neutrophils (any) 17 (63.0) 11 (61.1)

Eosinophils (any) 9 (33.3) 2 (11.1)

Mast cells (any) 3 (11.1) 1(5.6)
Audiometry (dB)* 17.5 (19.4) 10-40 15 (25) 10-45
Tympanometry (right)

Type A curve 10 (37.0) 4(22.2)

Type B curve 12 (44.4) 7 (38.9)

Type C curve 5(18.5) 7 (38.9)
Tympanometry (left)

Type A curve 6 (22.2) 5(27.8)

Type B curve 18 (66.7) 8 (44.4)

Type C curve 3(11.1) 5(27.8)
Tympanometric peak, right (daPa) —168 (126) 0-302 —214 (123.8) 0-296
Tympanometric peak, left (daPa) —223.5(124) 0-304 —240 (133.5) 28-300
Pulse-oximetry indexes

Mean Sp02% levels 96 (1.6) 91.4-97.6 96.1 (2.2) 89.3-97.5

Apnea events (1h™1) 1.2 (4.1) 0-24.5 1(1.4) 0-9

Sleep time % with SpO2 <95% 11.4 (25.7) 0.1-95.9 8.5 (41.5) 0-87.6

ATH, adenotonsillar hypertrophy; ENT, otolaryngology; IQR, interquartile range; range = Min — Max. There were no significant differences in baseline characteristics between

the two arms of the study.

@ Average audiometry (left/right) evaluated at the frequencies of the tone range (0.5, 1, 2, 4kHz).

difference between the two arms was not statistically significant at
follow up (P=0.107). The overall time-dependent analysis of
variations showed a significant difference between the two arms
for hearing loss reduction with a significant decreasing trend

Fig. 3. Distribution of study arms after 10 treatment sessions from baseline
according to reduction of adenoid and/or tonsillar hypertrophy degree, hearing loss
reduction and tympanometry improvement.

(P=0.010) in the treatment arm, while no significant trend was
observed in the placebo arm (P = 0.165).

The analysis of the tympanograms showed that after 10
treatments tympanogram type improved in 29.6% of the patients
in the Aerosal® arm compared to 5.6% of patients in the placebo
arm (P = 0.064). No difference was however observed between the
two arms at the 3-month follow up. Also in this case the time-
dependent analysis showed significantly improved tympanogram
in the Aerosal® group compared to the placebo group on both sides
(P=0.002). A significant trend was observed for both sides in the
treatment arm (P = 0.005 for the right side and P < 0.001 for the left
side), while in the placebo arm a significant improvement was
observed only on the left side (P = 0.015). The analysis of the peak
compliance showed that even if at T; and T, there were no
significant differences between the two groups in terms of peak
changes, the time-dependent analysis showed significantly
improved peak pressure in the Aerosal® group compared to the
placebo group on both sides (P = 0.038).

The other secondary outcomes did not exhibit major differences
between the two arms.

In more detail, as far as nasal cytology is concerned, 37.0% of
patients in the Aerosal® arm and 22.2% of patients in the placebo
group exhibited a reduction >50% of the principal inflammatory
immune cells after 10 treatment sessions (P=0.343). These
proportions were found to be 37.0% and 33.3%, respectively at
follow up evaluation (P=1).

Regarding pulse oximetry values, baseline SpO2 did not show
any statistically significant variation after 10 sessions (P = 0.880),
as was the case for the other two parameters under study, i.e.
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Table 2
Intention-to-treat analysis of primary and secondary outcomes at T; (10 sessions of therapy) and T, (3 months from the end of treatment) compared to baseline.
Aerosal (N=27) Placebo (N=18) P-value®
N (%) Median (IQR) N (%) Median (IQR)
T
Reduction of adenoid hypertrophy degree (%) 0(25) 0 (0) 0.734
Reduction >25% 8(29.6) 3(16.7) 0.482
Reduction of tonsillar hypertrophy degree (%) 0(31.2) 0(0) 0.197
Reduction >25% 9(33.3) 3(16.7) 0.308
Reduction of adenoid and/or tonsillar
hypertrophy degree >25% 12 (44.4) 4(22.2) 0.204
Hearing loss reduction” (dB) 5(13.8) 0 (10) 0.018
Reduction >10dB 10 (37.0) 2(11.1) 0.086
Tympanometry improvement® 8 (29.6) 1(5.6) 0.064
Tympanometric peak pressure change (daPa) -21.5 (79.5) -1 (74) 0.141
Nasal cytology reduction >50% 10 (37.0) 4(22.2) 0.343
Increase of mean Sp02% levels -0.1 (1.9) 0.1 (2.8) 0.880
Reduction of apnea events (1h™") -0.5 (4.9) 0(1.4) 0.372
Reduction of sleep time % with Sp02 <95% 3.6 (14.6) -2.5(57.4) 0.424
T
Reduction of adenoid hypertrophy degree (%) 0(18.8) 0 (25) 0.967
Reduction >25% 7 (25.9) 6 (33.3) 0.739
Reduction of tonsillar hypertrophy degree (%) 0(31.2) 0 (0) 0.070
Reduction >25% 11 (40.7) 3(16.7) 0.111
Reduction of adenoid and/or tonsillar hypertrophy degree >25% 16 (59.3) 7 (38.9) 0.231
Hearing loss reduction” (dB) 2.5 (14.4) 0 (10) 0.107
Reduction >10dB 10 (37.0) 4(22.2) 0.343
Tympanometry improvement® 9 (33.3) 3(16.7) 0.308
Tympanometric peak pressure change (daPa) —60.5 (104.4) —44 (78.5) 0.509
Nasal cytology reduction? >50% 10 (37.0) 6 (33.3) 1
Increase of mean Sp02% levels 0.2 (2.2) 0.2 (2) 0.772
Reduction of apnea events (1h™") 0.2 (2.8) -0.9(2.1) 0.102
Reduction of sleep time % with Sp02 <95% 0.4 (28.5) 0.3 (22.2) 0.917

IQR, interquartile range.

¢ Mann-Whitney U-test for continuous variables, Fisher’s exact test for categorical variables.

b Reduction of average audiometry (left/right) evaluated at the frequencies of the tone range (0.5, 1, 2, 4kHz).

¢ Improvement was defined as defined as the passage from type B curve to type C/A curve or from type C curve to type A curve for both ears sides.
4 Any reduction of principal inflammatory immune cells (neutrophils, eosinophils, and mast cells).

reduction of the event data index (P=0.372), and reduction of
sleep time with SpO2 <95% (P=0.424). Pulse oximetry values
remained mostly unchanged at follow up.

The results of the per-protocol analysis did confirm the main
findings and were generally overlapping intention-to-treat out-
comes (data not shown).

4. Discussion

The growing prevalence of conditions (both allergic and
infectious) affecting the upper airways has stimulated a whole
series of studies on topical treatments in a view to reducing the
side effects of systemic treatments and improving clinical response
in terms of improvement of nasal symptoms [38-40].

The latest guidelines issued by EPOS 2012 [41] on obstructive
and infectious nasal sinus disease include among therapeutic aids
(antibiotics, topical steroids, and topical decongestants) also nasal
saline irrigation, thus emphasizing the crucial role of this
treatment in reducing nasal congestion and mucopurulent
discharge by a washing process that restores mucociliary clearance
and prevents both locoregional (otitis, rhinosinusitis) and distant
inflammation (rhinobronchial syndrome, bronchitis, pneumonia,
asthma, etc.) [42-44].

In addition, in the last few years some literature studies [20-26]
have reported a new therapeutic-preventive role for sodium
chloride in what has come to be called “halotherapy” and in the
applications of this latter in the different branches of medicine, in
particular respiratory and dermatological disease. As a matter of
fact, for hundreds of years salt has been recognized as an agent to
treat respiratory and skin conditions. The history of using salt caves
for healing (speleotherapy from Greek speleos = cave and therapy)

different ailments by assimilating dust-like salt particles goes back
to ancient times. These caves used for therapeutic purposes are still
in use in many Central and Eastern European countries including
Austria (Solzbad-Salzetnan), Romania (Sieged), Poland (Wieliczka,
one of the UNESCO World Heritage Sites), Azerbaijan (Nakhiche-
van), Kirgizia (Chon-Tous), Russia (Berezniki-Pern), and Ukraine
(Solotvino-Carpathians e Artiomovsk-Donietsk).

The possibility of recreating the microclimate (Table 3) of these
caves in a room has given a new impulse to studies and research
efforts on the potential therapeutic effects of this treatment.

As far as the present study is concerned, the first finding has
been the absence of adverse effects. None of the children enrolled
in the study exhibited episodes of respiratory distress (dyspnea,
bronchial hyperactivity, asthma), skin itch or eyes disorders, both
during treatment and in the hours immediately after treatment. In
addition, a high compliance to treatment has been observed as
children did not consider their HT sessions as a therapy, but rather
as a time for play or recreation as they spent their 30-min sessions
playing, watching TV (cartoons, wildlife shows, etc.) (Fig. 2). Only
two children withdrew from the study; one of them (in the placebo
arm) withdrew during the first week of halotherapy for an episode

Table 3

Salt room microclimate features.
Size of iodized NaCl particles released 0.23-20 wm
Particles density 35-50 pg/m>
Air exchange 90m3/h
CO, ppm <750
Temperature 20-24°C
Humidity 44-60%
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of acute tonsillitis with high fever, the other dropped out in the
follow-up period for increased adenotonsillar hypertrophy associ-
ated with sleep respiratory disorders with an indication for
adenotonsillectomy. Being specific to the natural course of the
conditions in question, these episodes have not been considered as
adverse events connected to the halotherapeutic treatment.

However the most interesting aspects emerging from the
present study have been those related to the assessment of the real
impact of halotherapy on both the lymphatic component
(adenotonsillar component) and co-morbidities, namely ear
conditions and sleep disorders. Actually, the numerous studies
conducted so far on halotherapy have mainly been focused on
lower airways conditions (cystc fibrosis, bronchitis, and asthma
[21-23]).

Our study has highlighted a >25% reduction of the adenoton-
sillar tissue in 44.4% of the patients treated versus 22.2% of the
placebo controls. In our view, far from being statistically significant
(P =0.204), this finding has a clinical value that deserves further
study. This pattern has also been confirmed by the pulse-oximetric
data that, far from being statistically significant, have shown a
decreased event data index (adjusted index) as well as a reduction
of the sleep time percentage with SpO2 <95%. Based on our results
it is possible to calculate that approximately 140 patients (70 in
each arm) would be needed to show a significant reduction of the
adenotonsillar tissue as expressed in the primary outcome. It is
therefore unlikely that the loss of power due to the reduced
number of patients enrolled in the study (45) compared to the
planned number (64) had a significant impact on our findings. The
reduction of some clinical and endoscopic parameters also in the
control group should however be justified by the fact that the very
young patients actually spent their time in a “salted” environment
where their same manipulation of salt released microparticles of
sodium chloride available for inhalation.

Among secondary end-points, end-of-treatment improvement
of hearing loss has been found to be statistically significant in the
halotherapy group (P =0.018) compared to the control group. The
statistical analysis has demonstrated a significant improvement of
both tympanogram and hearing loss in the Aerosal® group.

The treatment of otitis media with effusion (OME) is still
controversial today. While this condition has a high likelihood of a
spontaneous recovery [45], so far no medical therapy has been
shown to be effective to treat OME, as indicated by recent reviews
[46-49]. The presence of a control group in our study does rule out
the possibility that the improvements observed are linked only to a
spontaneous recovery from the disease. Even though the
effectiveness of sodium chloride in OME treatment has never
been reported in literature studies, the potential mechanisms of
action could be ascribed to decongestion of nasal passages and
tubaric orifice respiratory mucosa as well as to a restored muco-
ciliary clearance that would favor middle ear aeration-draining
mechanisms. This assumption is substantiated by literature
studies that report the efficacy of those treatments targeted to
improve middle ear ventilation. Perera et al. reported some
evidence that autoinflation devices may be of benefit in the short-
term in treating children with otitis media with effusion [50].
Similar results were reported in a group of children affected by
OME treated with swallowing and auto-inflation exercises,
including Valsalva maneuver [51]. Finally even if the improvement
of hearing threshold was on average of only 5 dB, it is important to
remember that the pre-treatment threshold was on average
between 15 and 17.5 dB, therefore a 5 dB change together with a
change in tympanogram is clinically relevant. A longer treatment
could however further improve the hearing thresholds.

No statistically significant difference has been found in terms of
sleep quality and nasal immunophlogosis parameters. Recent work
on bronchial immunophlogosis confirms these findings [52].

5. Conclusions

Haloterapy accounts for a relatively new, completely natural
therapeutic remedy which does not call for any pharmacological
administration and is based on the healing capacities of natural salt
micronized and released into an indoor environment by means of
specific techniques. Halotherapy administered by Aerosal® system
has been shown to have a statistically significant effect on OME.
Aerosal® halotherapy has also been found to be partially effective
in reducing adenotonsillar hypertrophy. The beneficial effects of
the treatment in question have been shown for some “time-
dependent” parameters, therefore additional studies should be
conducted in a view to defining treatment modalities likely to
result in a better clinical response. New double-blind, placebo-
controlled, randomized clinical studies should also be performed
on more complex conditions including asthma, cystic fibrosis,
chronic pulmonary disease and dermatological conditions.

In addition to being a safe treatment, the Aerosal® Haloterapy
system has been well accepted and tolerated by our young patients
who experienced their halotherapeutic sessions as a time for play
and recreation and not as a real medical treatment. Therefore
Aerosal® Haloterapy might constitute a valuable adjunct (and not
a replacement) to current orthodox medical treatment of
adenotonsillar disease and correlated conditions.
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Halotherapy and Buteyko Breathing Technique - a possible
successful combination in relieving respiratory symptoms

Radu CRISAN- Clinic Of Pulmonary Diseases lasi, University of Medicine and Pharmacy”Grigore T.
DABIJA Popa“lasi
Traian MIHAESCU Clinic Of Pulmonary Diseases lasi, University of Medicine and Pharmacy”Grigore T.

Popa”lasi

ABSTRACT Speleotherapy and halotherapy are relatively old therapeutic methods sometimes recommended for chronic
obstructive disorders. As part of reahabilitation programs, the need to introduce a natural approach on patient
already receiving classical therapy seems to improve their clinical status as well as their quality of life. Buteyko breathing technique has
known benefits in pulmonary rehabilitation and it is used to improve respiration and control chronic respiratory symptoms as part of
respiratory exercising. In this short study we assessed the improvement of the control pause - a parameter used in Buteyko breathing
exercising on patients receiving halotherapy for a day. The results showed a small improvement in their control pause, meaning that
halotherapy, combined with Buteyko breathing technique may be a solution to enhance the respiratory status of chronic respiratory
patients.

KEYWORDS : halotherapy, Buteyko, control pause, chronic respiratory patients.

Introduction

Halotherapy is a well-known natural therapy using NaCl aerosols for
the relief of respiratory symptoms. Although the method has been
known for centuries, the actual scientifically proof of the NaCl
aerosols has been first documented by Felicz Bockowski in 19th
century by observing the health of miners working in the salt mines
(.

NaCl aerosols resulted from natural sources are poly-dispersed
systems with special nano-structural properties that have a
different distribution and concentration within the environment -
resulting a different environmental activity depending on
temperature, humidity and probably the most important factor -
the source (2). Many authors have theories about the efficiency of
NaCl sources on respiratory symptoms relief, some claiming that
natural saline environments — such as salt caves and natural formed
halo-chambers are more efficient, others considering that a
controlled saline environment - such as aerosoling devices are more
efficient. Considering the difficulty of conducting aclinical studyina
natural halo-chamber and multiple biases that can occur, it is
pertinent to affirm that the conclusions of the scientific data
collected from studies, conducted with artificial saline sources,
provide enough evidence that a controlled NaCl aerosols emitting
device is at least as efficient as any natural halo-chamber, and also
saferand more accessible.

All areas are kept moist by airway mucus production - produced by
mucous cellsin the airway epithelial layer and submucosal glands in
partially. This secretion (3) captures and encompasses particles in
the air we breathe, preventing reaching and deposited in the
airways and alveoli.

Buteyko technique is known to be responsible for reducing by 90%
the use of rescue medication in asthma and up to 30% of
background medication (4). Dr. Buteyko brought together as
"diseases of civilization" diseases such as: allergies, asthma, COPD,
fibrosis (asbestoses, silicosis, anthracnose, etc).

The common cause of these diseases is, after Dr. K. Buteyko, alveolar
hyperventilation or breath deeply unjustified. In the 80s, he
proposed to study a simple, respiratory dimming or "normalization"
respiratory rate as physical exercise in patients with pulmonary
pathology.

Based on the theory that there is a certain tolerability of CO2
produced as a resultant oh human body metabolism he defines
normal respiration as a balanced equilibrium between the

production and the disposal of CO2. Thus, he states that breathing
more results in insufficient elimination of CO2 and therefore
disruption of metabolism.

Materials and Methods

The known mechanism of halotherapy are: boosting local immunity
in the respiratory system (by phagosomal acidification),
bacteriostatic effect of the Chloride ion, increased mucociliary
clearance (by osmotic mechanisms and thinning of the secretions),
anti-inflammatory effectand local hypo-sensitization.

The film of mucus is constantly renewed due to the kinetics of ciliary
epithelium - performing cilia movement of "sweeping" with a
frequency of 10-20 times / second by moving to the throat mucus
layer at a rate of about 1cm / minute. This mucus containing
particulate matter captured (which can be bacterial inclusions) is
subsequently removed by coughing or swallowed. This mechanism
is added nasal turbulence due to its efficiency particle diameter no
largerthan 5 microns can penetrate the lungs (3).

In the light of this theory, the Buteyko technique uses a new
parameter—named,the control pause”-amethod of measuring the
rough tolerance of CO2. The control pause basically means the
amount of seconds that a subject can hold his breath after a full
expiration, Buteyko linking this capability proportional to the CO2
metabolism and respiratory disorders by stating that a lower control
pauseis associated to alower control of the respiratory disorder (5).

Considering these two alternative medicine methods used in
relieving respiratory symptoms, we proposed a trial in order to
determine if using halotherapy for 20 minutes a day modifies the
control pause of clinical healthy subjects, thus raising the
probability ofimproving the Co2 metabolism.

We selected 33 subjects, 22 males (all smokers) and 11 female (non
smokers), about the same age, and we assessed the initial control
pauses before halotherapy (Table 1).

For these subjects we assessed the peripheral oxygen saturation
(Sa02) and calculated a mean for each gender group (M - male
group, F — female group), the mean cardiac frequency (bpm - beats
per minute) and mean control pauses.

After using a clinical tested Dry Salt Inhaler for 20 minutes (nasal
breathing through the inhaler), we assessed the control pauses of
the subjectsagain.
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F 32 no 97% |72 28,44"199% |71 32,53"

Table 1.The data collected from the subjects before and after using
halotherapy (HT). SaO2 - peripheral saturation in oxygen measured
by pulsoximetry.

Results

The results centralized in Table 1 showed a significantimprovement
of the control pauses of all three subjects but the most important
aspect, it seems that the smokers had a better control pause after
using halotherapy than the non-smoker.

The average improvement of the control pause was by 20% - 4,73
secondsin the male group showing significantimprovements of the
smokers, comparable with the non-smoker - female group 4,09
seconds - 14%.

We observed also a decrease in mean cardiac frequency — male
group scored a mean CF of 89 bpm and female group had a mean CF
of 71 bpm.

Conclusions

Although the tests were ran on a very small group, the results are
promising and open the way to a more complex and extended
clinical trial to be conducted on healthy subjects as well as on
patients with obstructive respiratory disorders.

Halotherapy seems to improve the control pauses of healthy
subjects after a 20 minutes cure, accented in smokers, but
implications on CO2 metabolism and further long-term benefits on
respiratory function needs a more extensive clinical study with the
assessments of CO2 arterial levelsin dynamics.

Discussions:

In a 1993 publication, Dityatkovskaya et al., Cited in the publication
"Respiratory Diseases for Halotherapy" (6), researchers observed a
significant decrease in IgE effect and improved humoral and
immune status of patients bronchial cells with asthma who were
doing and meetings halotherapy inside mines. Notable observation
is the same researchers confirmed an increase in mucociliary
clearanceand anincrease ciliary movements in the same patients.

Anotherimportant aspect of halotherapy is the ability to reduce the
chance of respiratory infections by default bactericidal effect of CI
ion and by activating phagocytosis. This is an important benefit for
patients with COPD exacerbations infectious as life threatening
danger. As more and more studies are trying to elucidate and
demonstrate the exact action mechanism of saline aerosols on the
human respiratory system, the halotherapy gets the attention of
more and more doctors and patients (3).

Another important technique used in relieving respiratory
symptoms is the method attributed to the Ukrainian researcher and
doctor Konstantin Buteyko. The Buteyko method or Buteyko
Breathing Technique is a form of physical therapy, first formulated in
1950 by dr. Buteyko, that proposes the use of breathing exercises as
a complementary treatment for asthma symptoms as well as other
conditions (7). Although downgraded from evidence A to evidence
B in GINA 2015, the asthma management guide still lists the
breathing exercises as important tools of helping the patients
achieve normalfunctioning.

The technique uses the principle that hyperventilation and
subsequent or coexisting hyperinflation during an asthma attack is
an endless feedback loop that eventually leads to increased CO2
metabolism disturbance.

In 2006, Russian Breathing Center stated that the procedure is the
most effective non-pharmacological management of asthma and
respiratory pathology generally practiced so pulmonologists,
pediatricians and free - professionals. It consists of a series of
lectures and exercises that revolutionizes the concept of
"Respiratory Physical Education”
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XAJNIOTEPAIIUATA - AITEPHATUBA
3A HAIIMEHTHUTE C BEJIOJAPOBHU
3ABOJISIBAHUSA

EBrenust Biagena

Kamedpa no ¢uzuomepanus, pexabunumayus,

MopenedeHue u npoghecuoHaH 3a00156anu,

Daxyrmem no Obuecmeerno 30paseonassate,
MY-Bapna

PE3IOME

XanorepanusaTa € aaTepHATHBEH METOJ 3a JICYEHHE Ha
MHOJKECTBO pecnupaTopHH 3abomsiBanus. IIpes mocien-
HUTE JIECETHJIETUS CE PajJBa Ha JOBEPHETO HA BCE MOBEYE
Xopa B Lenus cBAT. HaTpueBusaT xyopun MMa A0Ka3aHO
AHTHOAKTEPHAIHO, AHTHMUKOTHYHO M TPOTHBOBB3-
MAJHTETHO JeiicTBHE U € a0COIIOTHO HEOOXO0MM 3a HOp-
MaJIHOTO (YHKLIMOHHMpPAHE Ha OpOHXMAIHHS PECHUYECT
ermten. CratusaTa pa3kpuBa OJaronpusTHUTE ePEeKTH Ha
COJITa BBPXY JMXaTelHaTa CUCTEMa, ITOKa3aHUATa U IIPo-
TUBOIOKA3aHMATA 3a IPOBEKAAHE HA TOBA JICUEHHE, KAKTO
1 BB3MOXKHOCTHUTE 32 KOMOMHHUpAHE ¢ JIPYrH CPecTBa Ha

(y3MKaIHATA TEpaNHs.

Kniouosu oymu: xanomepanus, 6e100poonu 3a601a6anus,
UHXANAYUY C HaMPUes XI10puo

Conra e u3oNi3BaHa 3apaau O3PABUTEIHUTE CU Ka-
YeCTBa U TEPANCBTUYHHUTE CH €(PEKTU OT XIJISIOJICTHS
B Pa3IUYHU reorpadCKu PErMOHH U Pa3JIniHU KYJITY-
pu. B Ham HM yriotpebara Ha CoNTa, N3BECTHA KaTo
XajioTepanusi ¢ MPOy4YBaHa B MHOXKECTBO HAYYHH
n3cneBanus, ooxparany nepuoja ot 1800 roauna
JIO HAIlA JTHH, OT Y4YeHH B 1sy1a EBpona u Jlaneunus
Wzrok. [pe3 mocneqHuTe neceTUIeTrs ca myonKy-
BaHU MHOXECTBO IMPOYYBAHHUSI, KOUTO JIOKa3BaT €eK-
TUBHOCTTA HAa XAJIOTEPAIUATa U TPUIOKECHUETO H
pu pasianyHu 3a0ossBanus. Coira KaTo CpescTBO 3a
JieueHue € JOKyMEHTHpaHa 3a IbpBU IbT npe3 1843
rojuHa, OT moJjicKus TepaneBT Menukce boukoBcku.
Toli 3abens3an, 4e xoparta, padOTEId B COJHHUTE
munHM B [lommia, ce paaBar Ha OTJIMYHO 3/IpaBe, Bb-
MIPEKH TSIKKUTE YCIOBUS HAa PadoTa U HEIOUMBUHOTO
xpaneHe. OCBEeH TOBa, T€ MOYTH HUKOTA HE CTpajaiu
OT TIPOCTYJIa U BCSKAKBU OEJIONPOOHU 3a00JIsIBaHHUS,
KOUTO OWJIM YECTO CpPEIIaH| ITPU OCTAHAIOTO HaCeIe-
Hue. ToBa Hakapalio Jiekapsi Jia HarpaBy IPOYYBaHUs,
IIpU KOUTO C€ YCTAaHOBSABA, Y€ TOBA CE IBJDKU HA Ha-
CUTEHHUS ChC COJ BB3yX, KOWTO MUHbOPUTE BAUIIBAT
eXeHeBHO. Taka IoCTeIeHHO coaHuTe MuHHU B [1oj-
ma u M3rouna EBpora cTaBat nonysisipHu caHaTOPH-
YMH, MIPUBITUYANKY TOCETUTEIH OT IICIHS CBSIT.

HALOTHERAPY - AN ALTERNATIVE
METHOD FOR THE TREATMENT
OF RESPIRATORY DISEASES

Evgeniya Vladeva

Department of Physiotherapy, Rehabilitation,
Thalassotherapy and Occupational Diseases,
Faculty of Public Health,

Medical University of Varna

ABSTRACT

Halotherapy is an alternative method of treating respiratory
diseases. This kind of treatment has become more and more
popular in last decades. Sodium chloride has a proven an-
tibacterial, antimycotic and anti-inflammatory effect and is
of great importance for the normal function of the bronchial
ciliated epithelium. This article reveals the benefits of salt in
regard to the respiratory system, indications and contrain-
dications for this kind of treatment and the possibilities for
combining it with some other physical therapy methods.

Keywords: halotherapy, respiratory diseases, salt inhala-

tions

Salt has been used for millennia in different parts of
the world by different cultures because of its health
benefits and therapeutic effect. Nowadays, the use
of salt, known as halotherapy, has been the subject
of numerous scientific studies conducted by scien-
tists from Europe and the Far East, encompassing the
period from 1800 up to present times. Many studies
have been published in the last few decades. They pre-
sent the efficiency of halotherapy and its application
in various diseases. Salt as a means of treatment was
first described in 1843 by the Polish therapist Feliks
Boczkowski. He noticed that people working in the
salt mines in Poland enjoyed excellent health despite
the harsh working conditions and the lack of sufficient
food. In addition to this, they almost never suffered
from colds or any respiratory diseases, which were
frequently observed among the rest of the population.
This prompted the physician to conduct research by
which he established that all this was due to the satu-
rated with salt air that the miners breathed daily. Thus,
salt mines in Poland and Eastern Europe gradually be-
came popular sanatoriums, attracting visitors from all
over the world.

In the last decades halotherapy has gained the trust of
more and more people around the world and has been
spreading quickly to Western Europe, Canada, Israel,

31



Evgeniya Vladeva

[Ipe3 mocnemHuTe OeceTHICTHS XaloTepanusiTa ce
pagBa Ha JOBEPUETO Ha BCE IMOBEYE XOpa B IIEIHs

CBSIT U Ce paslpocTpansBa 0bp30 B 3anaana Espora,

Kanana, N3paen, CeBepHa AMepHuKa U MHOTO JAPYTH

CTpaHH.

EdexTuBHOCTTa Ha JICUEHHETO CHC COJl C€ IIBIDKU
TJIaBHO Ha ABC IIPUYUHU:

*  COJITa NMA AHTHOAKTEPHAIHO, AHTUMUKOTHY-
HO ¥ TMIPOTHBOBB3NAJIUTEIHO JielicTBHe (YCTa-
HOBEHO €, Y€ cpefara B COJIHUTE CTau € 3 MbTU
MO-CTEpUIIHA JOPH U OT Hal-4yMCTaTa XUpypruye-
CKa 3aja).

*  COJTa MMa eCTECTBEHATa CIIOCOOHOCT Ja U3IIbU-
Ba OTPHULATEIHN HOHH, C KOETO C€ HeyTpaIu3Hupa
TMOJIOKUTCITHUSAT 3apAad.

JlokazaHo e, 4e ToBa € eINH BUCOKO €)eKTUBEH METO]
3a OJIaronpUsATHO MOBJIUSBAHE HA penuiia 6e1oapoo-
HU 3200J1s1BaHKS ¢ OBbP30 0OPATHO pa3BHTHE HA CHM-
NTOMaTHKaTa, nogoOpsBaHe Ha OenoapoOHaTa BeH-
THJIALUS W ToJiepaHca NpH (HU3HMYECKO HATOBapBaHe,
KaTO ChUIO CC MOBUIIABAT UMYHHUTETA W 3alLIUTHUTC
cwid Ha opranusma (6).

OcHoBeH JieyeOeH (akTOp € HATPUEBHUST XJIOPHUJ C
pasmep 2 10 5 MIJIMMHKpPOHA Ha YacTUIIUTE B aepo-
3o71a. IlpoyuBane na UepBuHCKas, BKIOYBAImo 124
MayeHTa ¢ pa3iuuHu OeoJpoOHM 3a00JIsIBaHUs,
II0OKa3Ba 3HAYUTCIHO HOI[OGpCHI/IC B KJIMHHUYHUSA CTa-

TYC MPH MO-TOJsIMATa 4acT OT TAX CJe/ peOruBaBaHe

B COJIHA CTas 3a €IUH Yac B NPOJbDKEHUE Ha 15 —

20 guu (3). [lonoOHM pe3ynTaT NpeacTaBs U APYTo

Mpoy4BaHe, 0a3upaHoO Ha XEMOJYMHHUCLEHTEH TECT,

npu 49 manmeHTa ¢ XpOHWYEH OOCTPYKTUBEH OpOH-

XHUT. XaHOTepaHI/ISITa BOJU 10 NMO3UTUBHU ITPOMECHU B

OKCHJIAIMATA HA CBOOOJHHUTE PaAMKAIIM, IMOI00psBa

JIOKAJIHUA UMYHUTCT U KIIMHUYHATA KapTUHA Ha 3360'
nsBaHero (2,4).

VIMyHOJIOTHYHU ¥ KapAUOPECTIUPATOPHH MMOKA3ATEITH

ca M3CJIEABaHU NMpU 88 METaIyp3u C JOKa3aH TOKCH-

4yeH npaxoB OpoHxut. [IpoBeneHa e Tepamusi ¢ ChbC

CHHYCOMIAIHO MOJIYJIMPAaHH TOKOBE M YJITPa3BYK

B MexaypeOpeHaTa 30Ha, JUXATETHH YIPaKHEHHUS,

KOMOMHHUPAHH C MacaxX M XaJoTeparnusl.

[NaumenTture ca pa3aeneHu B TPH TPYIH:

1. 7edeHue c XanoTepanus U yaTpa3ByK

2. JedeHHWe C XaJoTepanmus H CHHYCOHJIATHO
MOZYJIUPaHU TOKOBE

3. camo xajoTepanms.

[IpoyuBanero noka3Ba, ue KOMOMHHpPAHETO Ha Xa-

JIOTeparusi ¢ METO/IM Ha amaparHara (pU3HOTeparus

noBuInaBa edexTa oT conHaTa Tepamus ¢ 86.5%. A

KOMOHMHAIIMATA OT EJEKTPOIPOLEAYPH M XaJoTepa-

IUsI MOJKE J1a CE M3IIOJI3BA, KAKTO 32 JICYEHHE, TakKa

1 3a TpO(UIIAKTHKA HAa OOCTPYKTHBHUS CHHAPOM NIPU

32

North America, and many other countries.
The efficiency of salt therapy is mainly due to two rea-
sons:

e salt has an antibacterial, antimycotic and anti-
inflammatory effect (it has been established that
the environment in salt rooms is three times more
sterile than the cleanest operating room);

* salt has a natural ability to emit negative ions,
neutralizing a positive charge.

It has been proven that this is a highly effective way of
positively influencing numerous respiratory diseases
with a prompt resolution of symptoms, improvement
of pulmonary ventilation and tolerance of physical
strain, and an increase in the immunity and protective
capacity of the organism (6).

The main therapeutic factor is sodium chloride with
an aerosol particle size of 2 to 5 millimicrons. A study
by Chervinskaya, including 124 patients with differ-
ent pulmonary diseases, showed a considerable im-
provement of the clinical status of the majority of the
participants after a one-hour stay in a salt room daily,
for a period of 15-20 days (3). Similar results were ob-
served in another study based on a chemiluminescent
test in 49 patients with chronic obstructive bronchitis.
Halotherapy led to positive changes in the oxidation
of free radicals and improved local immunity and the
clinical presentation of the disease (2,4).
Immunological and cardiorespiratory indicators were
studied in 88 metallurgists diagnosed with toxic dust
bronchitis. The conducted therapy consisted of sinu-
soidal modulated current and ultrasound in the inter-
costal region, and respiratory exercises combined with
massage and halotherapy.

The patients were divided into three groups:

1. halotherapy and ultrasound treatment;

2. halotherapy and sinusoidal modulated current
treatment, and

3. halotherapy alone.

The study proves that combining halotherapy with
the use of physiotherapy equipment increases the ef-
ficiency of salt therapy by 86.5%. The combination
of electric current procedures and halotherapy can be
used both for treatment and prevention of obstructive
syndrome in toxic dust bronchitis (7).
Sodium chloride is vital for the normal functioning of
the bronchial ciliated epithelium. The observed effects
of the aerosol therapy are as follows: a relief in expec-
toration, decrease in sputum viscosity, cough improve-
ment, and positive changes in the auscultatory find-
ings. In addition, sodium chloride has a bactericidal
and bacteriostatic effect on the respiratory microflora.
The cytobacteriological examination of bronchial and
nasopharyngeal secretions from patients with asthma,
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TOKCHYHUS TIpaxoB OpoHxHT (7).

HarpueBust xjopua e aOCONIOTHO HEOOXOIMM 32
HOPMAJIHOTO (PYHKLIIMOHHpaHEe Ha OpOHXHATHHUS pec-
HUYECT eruTel. B pesynrar Ha aepo30oTepanusira rno
BpeMe Ha TMpPOLEAYPUTE CE YCTaHOBSBA OOJIEKUCHUE
Ha EeKCIEKTOpalusATa, HamalsBaHe Ha BHCKO3MTETa
Ha XpadkuTe, 00JIEKUYCHNE Ha KallIUIATa 1 IMOJO0XKHU-
TETHH TIPOMEHHU B ayCKyTanTaTtopHara kapTuHa. Oc-
BEH TOBA HATPHEBUST XJIOPHUJI OCUTYpsIBa OaKTEpHUIIN-
JIeH 1 0aKTepuocTaTHUYeH e()eKT BBbPXY JuXaTeiHara
Mukpodopa. LIuTo6akTeprosornyHo U3ceIBaHe Ha
OpOHXHMAJHU M Ha30(apHHTCaTHH CEKPETH Ha Mallu-
€HTHU C acTMa, XpOHHYHA OOCTPYKTHUBHA OeoapoOHa
oonect (XOBB) u MykoBuCIH/I03a T0Ka3Ba, Y€ Xallo-
TepanusTa BOAW JI0 HaMallsiBaHe HA HEYTPO(DUITHHTE
KJIETKH M IATOTC€HHUTE MUKPOOPTaHU3MH H yBeJINYa-
Ba aJBEOoJIApPHUTE Makpodarh. XajoTepanusra uMa
MYKOJIUTUYHO, aHTHOAKTEPUAITHO, MPOTHBOBB3MAIN-
TEITHO, UMYHOMOJYJIMPALI0 M XHUIOCCHCHOMIH3HUPA-
o aeicteue (3).

XarnoTepanusTa MOKe yCIHElIHO Jia ceé KOMOWHHpA C
Ipyru MeTonu Ha (usukanHata tepanus. EdexTus-
HOCTTa ¥ CE€ yBeJMuYaBa MPU KOMOMHUPAHETO C I0-
CTypaJieH JpPEHaX, BaKyyMEH MacaX B MPOEKIHATA
Ha OenoApoOHUTE BBPXOBE, OUXATENHA TMMHACTHU-
Ka, KaKTO W JIa3epTepanus, YITpa3ByK WIA MarHwur,
MIPUIIOKEHU B OenospodHaTta 061acT. CHHEPrHYHOTO
JeliCTBUE Ha XajoTepanusata W (uauoTepamusra ca
Kpayka KbM XOJNHUCTHYHHMS MOJXOJ B JICUYEHHETO Ha
penuna 3a00NsBaHMsl HA TUXaTeHAaTa U ChPACYHO-
CBhJI0OBaTa CUCTEMA.

JleyeHuneTo ce MpOBEXkK/Aa B CICHHATIHU COJHH CTau,
000pyIIBaHW C XaJlOreHepaTop, KOWTO AHMCIeprupa
conra B momeuiennero. [lomenienusra 3a xajgorepa-
IS ca C HUCKa BIAYKHOCT Ha BB3/yXa U TeMIepaTypa
B 30HaTa Ha KoMpopTa — 22-24°. [Ipu npoBeXJaHETO
Ha camara Mpoleaypa MalleHTUTe ce HACTAHsSBAaT B
COJIHAaTa CTasl WX Ieuiepa U B Mpoab/ukeHne Ha 45
MHUHYTH U JHIIAT HACUTEHHS ChC COJl BB3/IyX, KOUTO
ce TPaHCIOPTHpa A0 Hai-MaJKuTe OPOHXH, KaKTO U B
CHHYCHUTE M HOCHaTa KyxuHa. OT ocoOeHa Ba)KHOCT €
HUCKAaTa BIKHOCT B IIOMEIIECHHUETO.

BposiT Ha cecuMTe 3aBHCH OT CHCTOSHUETO HA MallU-
€HTa M eCTECTBOTO Ha HETOBOTO 3aboisiBaHe. 3a Xpo-
HUYHH JUXaTeNHU 3a00JIsIBaHMUs, KaTO acTMa, OpOH-
XHT, CHHY3HUT, JIEPTUU € CHJIHO MPETOPBUYUTETHO J1a
ce u3BbpmIat noue 12 no 20 cecun, mo 45 MUHYTH
BCSIKa U TO B KOJIKOTO € Bb3MOYKHO Hal-KpaThK TepH-
of oT Bpeme. Konkoro mo-uecto ce mpoBexaar, T.e.
KOJIKOTO IO-MaJIKO € OTCTOSIHHETO MEXKAYy JIBE Tpo-
LeypH, TOIKOBA MO-0BbP30 HACTBIIBAT PE3YITATHTE U
TOJIKOBA MO-TpaiiHu ca Te. [IpenopbuntenHo e xano-
TepanusTa Ja ce MOBTaps IO 3 IIbTH T'OAUILHO, 32 J1a

chronic obstructive pulmonary disease (COPD), and
cystic fibrosis shows that halotherapy leads to a de-
crease of neutrophils and pathogenic microorganisms,
and increases the alveolar macrophages. Halotherapy
has mucolytic, antibacterial, anti-inflammatory, im-
munomodulating and hyposensitive effect (3).
Halotherapy can successfully be combined with other
physical therapy methods. Its efficiency is increased
when accompanied by postural drainage, vacuum
massage on the projection of the lung apices, respira-
tory gymnastics, as well as laser therapy, ultrasound
or a magnet, applied in the pulmonary area. The syn-
ergic action of halotherapy and physiotherapy is a step
towards the holistic approach in the treatment of vari-
ous respiratory and cardiovascular diseases.

The treatment is conducted in special salt rooms,
equipped with a halogenerator, which disperses the
salt in the room. The halotherapy rooms have air with
low humidity and a temperature in the comfort zone —
22-24°, When conducting the procedure, the patients
are left in the salt room or cave for 45 minutes and
breathe the saturated with salt air, which is transported
to the smallest of the bronchi as well as to the sinuses
and the nasal cavity. The low humidity in the room is
of vital importance.

The number of sessions depends on the patient’s
condition and the nature of the disease. For chronic
respiratory diseases, such as asthma, bronchitis, sinus-
itis, and allergy, it is highly recommended to conduct
at least 12 to 20 sessions, 45 minutes each and for the
shortest period of time possible. The more frequently
conducted they are, i. e. the shorter the time between
two procedures, the faster the results are observed and
the longer-lasting they are. It is recommended to con-
duct halotherapy 3 times per year in order to maintain
and stabilize the positive results.

Halotherapy is indicated in most respiratory diseas-
es, including:

» respiratory tract infections;

e asthma;

» allergic and chronic bronchitis;

» frequent colds;

* pharyngitis;

e sinusitis;

e rhinitis;

e tonsillitis;

* pneumonia, after an acute stage;

» chronic obstructive pulmonary disease (COPD).
The main contraindications include hyperthyroid-
ism, active tuberculosis, high-grade hypertension, car-
diovascular and respiratory failure, acute-stage blood
disorders, and malignant diseases. Caution should be
exercised when prescribing this therapy to patients
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ce TIOAIbpIKa U 3aTBBP/IH MOJOKUTEIHHS Pe3yITarT.
XanoTepamnusiTa € moka3zaHa Ipy MoBEYETO 3200/11Ba-
HHUSI HA INXATeJTHATA CHCTEMA, BKIIFOUUTEITHO:

*  MH(EKIUHU HA TUXATCITHUTE THTUIIIA;

*  acTMa;

*  QUepruyeH U XPOHUYCH OPOHXUT;

*  YECTH HACTUHKH;

*  (apunrur;

*  BB3MAJICHUS HA CHHYCHUTE;

*  pUHUT;

*  TOH3WIIUT;

*  MHEBMOHMS CIIEJ] OCTbP CTaAUI;

*  XOBbBb.

OCHOBHUTE NPOTHBOMOKA3AHUS BKIOYBAT XH-
nep@yHKIMS Ha IIUTOBUJHATA JKJIe3a, aKTUBHA TY-
OepKyJi03a, BHCOKOCTEIIEHHA XWUIIEPTOHUS, Chpled-
HO-CB/IOBa M 0enoIpoOHa HEeAOCTAThYHOCT, KPHBHU
3a00JIsIBAHUST B OCTBP CTaJMM, 3JI0KAYECTBEHU 3a00-
nsiBanus. Ha manumentu ¢ kiayctpodoOust e sxenarel-
HO TepanusATa Ja ce M3MUCBa MPE/Ia3nBo.

[To Bpeme Ha caMoTO JeYeHHe MOraT ja ce Haluo-
JaBaT CTpaHWYHM e(PEeKTH KaTo 3acHiieHa KallIhLa
U YCUIICHO OTJIEINISIHEe Ha CEKPETH, KOETO MO-CKOpO ce
CMATa 3a TMOJOXKUTENEH e(DeKT, Thi KaTo OCHUTypsiBa
MIPOYMCTBAHE HA JIMXATCIHUTE MBTUINA U CUTHAJ 32
npeHarfiaca M peakiysi Ha aJanTanus Ha OpraHu3Ma
KbM ChOTBETHUS JIPA3HUTEIL.

Penku crpannynn edexTH ca ca KOKHHUTE pazJpasHe-
HUsI, KOUTO HOPMAJIHO OT3BYYaBar cies 3-us 0 S-ust
ceaHc, [losiBaTa KOHIOHKTUBUT B pe3yJITaT Ha pa3pa-
3a Ha MyKOMJIHaTa MeMOpaHa Ha OKOTO € PSJbK CTpa-
HuueH edekt. Toll He e MpUYMHA 32 MPEKbCBaHE Ha
cecunrte. [IpenopbuBa ce B Te3u ciaydal MPECTOAT B
COJIHaTa CTasl Jia € chC 3aTBOpeHr ouH (1).

3AKJIIOYEHUE

Xarorepanusita € aaTepHATHBEH METO]| 3a JICUCHHUE
Ha MHOXXECTBO PECIHPATOpHM 3aboiisiBaHus. Meto-
IBT € C He3HAYHUTEITHY CTpaHuIHU edekTH. [IpoBexna
ce B IPHATHA M YIOTHAa 00CTaHOBKa, KOETO Bh3/1eiiCTBa
0J1aronpusITHO BBPXY MCUXOEMOIMOHAIHOTO ChCTOSI-
HHe Ha nmanueHTute. [lonoxurenHus edexr ot iede-
HHETO Ce 3abpkKa MoBeYe OT roAnHa. Br3moxHOCTTA
J1a ce KOMOMHHpA C APYTH CPelcTBa Ha (pH3MKaIHA-
Ta Tepamnusi, KAKTO ¥ ¢ MEMKAMEHTO3HO JICUYeHHUE, TO
npaBu JO0OBP METO/ Ha M300p MPU JIEKUTE M CPEIHO
TeXKH (OpMH Ha OPOHXHAHA acTMa, XPOHHYEH 00-
CTPYKTHBEH OpOHXWT, ChCTOSIHUS CJIE/l THEBMOHUS 1
penuna apyru 6enoapoOHu 3200 sIBaHNS.
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with claustrophobia.

During the treatment itself, certain side effects might
be observed, such as increased coughing and more
abundant secretion, which is actually considered
a positive effect because it leads to respiratory tract
clearing and it is a signal for a change and adaptation
of the organism to the specific irritant.

Skin irritations are rare side effects and are normally
resolved by the third or fifth session. Conjunctivitis as
result of irritation of the mucoid membrane is rarely
observed. It is not a reason to interrupt the sessions. In
such cases, it is recommended to keep the eyes closed
when spending time in the salt room (1).

CONCLUSION

Halotherapy is an alternative treatment method in nu-
merous respiratory diseases. It has insignificant side
effects. It is conducted in a pleasant and cosy envi-
ronment, which has a beneficial effect on the psycho-
emotional state of the patients. The positive results
from the therapy last for more than a year. The possi-
bility to combine it with other physical therapy meth-
ods, as well as with pharmacological therapy, makes
it a treatment of choice in mild and moderate forms
of bronchial asthma, chronic obstructive bronchitis,
post-pneumonia states and various other respiratory
diseases.
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HALOTHERAPY - BENEFITS AND RISKS
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ABSTRACT

Salt has been used for millennia in different parts of the world by different cultures because of its health
benefits and therapeutic effect. Halotherapy is a dry salt therapy that is provided in environments, with spe-
cial equipment called a halogenerator. In the last decades halotherapy has gained the trust of more and more
people around the world and has been spreading quickly in many countries. The positive results from the
therapy last for more than a year. The possibility to combine it with other physical therapy methods, as well
as with pharmacological therapy, makes halotherapy a treatment of choice in mild and moderate forms of
bronchial asthma, chronic obstructive bronchitis, post-pneumonia states and various other respiratory and
skin diseases. The insignificant side effects, together with the conduction of this treatment in a cosy envi-
ronment, have a beneficial effect on the psycho-emotional state of adult patients and children.

The aim of the article is to reveal the benefits of halotherapy as an alternative method for treating pulmo-
nary and skin diseases and some other conditions. Technology and application method are mentioned as
well as main therapeutic factors, the positive effects, contraindications for its application and some side re-
actions that may occur during treatment.

Keywords: halotherapy, salt therapy, application, indications, side effects

INTRODUCTION salt mines in Poland enjoyed excellent health despite

Salt has been used for millennia in different
parts of the world by different cultures because of its
health benefits and therapeutic effect, but this was
initially proved in 1843 by the Polish therapist Feliks
Boczkowski. He noticed that people working in the
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the harsh working conditions and the lack of suffi-
cient food. In addition to this, they almost never suf-
fered from colds or any respiratory diseases, which
were frequently observed among the rest of the pop-
ulation. This prompted the physician to conduct re-
search by which he established that all this was due
to the saturated with salt air that the miners breathed
daily. Thus, salt mines in Poland and Eastern Europe
gradually became popular sanatoriums, attracting
visitors from all over the world. A new method of
treatment was established — Halotherapy (salt ther-
apy). Lately, in many places, predominantly in East-
ern Europe, artificial salt rooms and caves have been
established, because of uncomfortable feelings when
visiting salt mines, their difficult accessibility and
too high expenses for their visitation.
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In the last decades halotherapy has gained the
trust of more and more people around the world and
has been spreading quickly to Western Europe, Can-
ada, Israel, North America, and many other coun-
tries. Lots of studies that prove its effectiveness and
application with different diseases are published.

The aim of the article is to reveal the benefits
of halotherapy as an alternative method for treat-
ing pulmonary and skin diseases and some other
conditions.

Halotherapy and salt therapy - what is the
difference?

Salt therapy can be dry or wet. Halotherapy is
a dry salt therapy that is provided in environments,
supplied with special equipment called a halogen-
erator. The halogenerator disperses a precise dry
salt aerosol into the salt chamber. According to the
Salt Therapy Association there are two types of salt
rooms — active and passive. Active salt room is sup-
plied with a special piece of equipment known as a
halogenerator where pure sodium chloride is placed
and dispersed into microsized particles into the air of
the salt room. This kind of salt therapy is called halo-
therapy. Wet salt therapy includes gargling, drink-
ing salt water, bathing in salt water or nasal irriga-
tions (1).

On the other hand in many SPAs there are
rooms filled with large amounts of varying types of
salt such as Dead Sea, Himalayan, rock salt, Mediter-
ranean, Caribbean, etc. There is no halogenerator in
these chambers and they are created to look like salt
caves but they do not provide the same salt air parti-
cles present in natural salt caves. They are known as
passive salt rooms. The temperature, humidity and
airflow are controlled but the concentration of sodi-
um chloride is smaller than in dry salt rooms and the
stay in these rooms is not considered to be halother-
apy. Passive salt rooms provide an environment suit-
able for relaxation, meditation and improve the psy-
cho-emotional condition of a person (1). As a result
of many scientific searches it is proven that salt ther-
apy is based on the inhalation of salt particles into
the upper and lower parts of the respiratory system
and penetration through the skin of microsized par-
ticles. This is possible to happen only by using halo-
generators. That clarifies the difference between ac-

tive and passive salt therapy, and halotherapy and
salt therapy.

Technology of halotherapy:

At the base of this technology is the Halocom-
plex. The Halocomplex consists of a chamber with a
halogenerator, and walls and floor covered with salt.
In most of the cases the walls and floors are made
of sea salt, and do not provide the real treatment.
The special salt covering on the walls and floor acts
as a buffer for air. Dry sodium chloride is produced
in this room by a special nebulizer - halogenerator,
which brings a flow of clean, dry air, saturated with
highly dispersed negatively charged particles of sodi-
um chloride into the salt room. The halogenerator is
supplied with microprocessor that monitors the tem-
perature, relative humidity and mass concentration
of aerosol in the chamber (2).

Application method:

When conducting the procedure, the patients
are left in the salt room or cave for 45 minutes and
breathe the saturated with salt air, which is trans-
ported to the smallest of the bronchi as well as to the
sinuses and the nasal cavity. The halotherapy rooms
have air with low humidity and a temperature in the
comfort zone — 22-24°. The low humidity in the room
is of vital importance. There are no requirements for
special clothing or other equipment. Benefits are bet-
ter if patients are bare-legged. The number of ses-
sions depends on the patient’s condition and the dis-
ease treated. Twelve to twenty sessions for 45 min-
utes each and for a short period of time are recom-
mended for patients with chronical pulmonary dis-
eases like asthma, bronchitis, sinusitis, COPD, aller-
gic disease (3).

The main therapeutic factor is sodium chloride
with an aerosol particle size of 2 to 5 millimicrons. A
study by Chervinskaya, including 124 patients with
different pulmonary diseases, showed a considerable
improvement of the clinical status of the majority of
the participants after a one-hour stay in a salt room
daily for a period of 15-20 days (4). Similar results
were observed in another study based on a chemilu-
minescent test in 49 patients with chronic obstruc-
tive bronchitis. Halotherapy leads to positive changes
in the oxidation of free radicals, improves local im-
munity and the clinical presentation of the disease
(5,6).
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Halotherapy - Benefits and Risks

The mechanisms of action of halotherapy are

manifold:
¢ mucolytic
¢ antibacterial
¢ anti-inflammatory
¢ immunomodulating
¢ hyposensitizing.

Halotherapy is a natural and safe treatment
without serious side effects. This method is very ben-
eficial for the overall wellness of a person by improv-
ing function and removing toxic substances from re-
spiratory system, improving the function and ap-
pearance of the skin, boosting the immune system
and reducing stress.

There is evidence from several scientific re-
searches that inhaled dry salt particles have bacteri-
cidal, moistening and anti-inflammatory properties,
which may reduce inflammation in the entire respi-
ratory tract and widen the airway passages. Salt in-
halation leads to a quicker improvement of the pa-
rameters of respiratory failure, which can be ob-
served in the worsening of obstructive pulmonary
diseases (6). Dry salt particles accelerate the trans-
portation of mucus, the elimination of residual toxic
substances and foreign allergens. The application of
salt therapy thus results in a clean respiratory system
with higher oxygen intake, increases energy and im-
proves the immune system.

Scientific researches have confirmed that halo-
therapy has an influence over superficial and deep-
er skin layers providing healing and cosmetic effects.
This increases activity of the skin cell ion channels,
activates electrophysiological activity and improves
skin’s protective properties. Halotherapy leads to pH
normalization and stimulates reparative and regen-
erative processes in the epidermis and derma, in-
creasing skin rigidity (7). Dry salt improves skin mi-
crocirculation and cellular membrane activity, en-
hances skin regeneration and elasticity, and reduces
wrinkles and edema.

The positive effects of halotherapy:

The efficiency of salt therapy is mainly due to
three reasons:

1. salt has an antibacterial, antimycotic and an-
ti-inflammatory effect (it has been established
that the environment in salt rooms is three

times more sterile than the cleanest operating

room);

2. salt has a natural ability to emit negative ions,
neutralizing a positive charge;
3. salt is superabsorbent when it is dry.

Indications for use:

Halotherapy is indicated in most respiratory
diseases, including:

& respiratory tract infections

& asthma (8,9)

¢ allergic and chronic bronchitis
¢ frequent colds

¢ pharyngitis

< sinusitis

¢ rhinitis

& tonsillitis

& pneumonia, after an acute stage
& cystic fibrosis.

It has been proven that this is a highly effective
way of positively influencing numerous respiratory
diseases with a prompt resolution of symptoms, im-
provement of pulmonary ventilation and tolerance of
physical strain, as well as increase in the immunity
and protective capacity of the organism (10).

Immunological and cardiorespiratory indica-
tors were studied in 88 metallurgists diagnosed with
a toxic dust bronchitis. The conducted therapy con-
sisted of sinusoidal modulated current and ultra-
sound in the intercostal region, and respiratory exer-
cises combined with massage and halotherapy. The
patients were divided into three groups:

1. halotherapy and ultrasound treatment;

2. halotherapy and sinusoidal modulated current
treatment, and

3. halotherapy alone.

The study proves that combining halotherapy
with the use of physiotherapy equipment increases
the efficiency of salt therapy by 86.5%. The combi-
nation of electric current procedures and halother-
apy can be used both for treatment and prevention
of obstructive syndrome in toxic dust bronchitis (11).

Because of the influence of halotherapy over su-
perficial and deeper skin layers which increases the
activity of the skin cell ion channels, activates elec-
trophysiological activity and improves skin’s protec-
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tive properties this treatment can provide healing
and cosmetic effects. Halotherapy leads to pH nor-
malization. It stimulates restorative and regenera-
tive processes in the epidermis and derma, resulting
in an increase in skin rigidity (7). Dry salt improves
skin microcirculation and cellular membrane activ-
ity, enhances skin regeneration and elasticity, and re-
duces wrinkles and edema. Halotherapy can be ap-
plied in some skin diseases (12) such as:

& Psoriasis

¢ Eczema

& Dermatitis

& Acne

& Rosacea

¢ Onychomycosis

¢ Skin aging

Halotherapy is conducted in a pleasant and cosy
environment, which has a beneficial effect on the
psycho-emotional state of the patients. This treat-
ment can be used with some psychosomatic condi-
tions including:

& stress and fatigue;
® headache,

and also for increasing immune reactivity.

Salt therapy is recommended as an additional
treatment for some pediatric diseases. It is safe, non-
invasive, with no side effects and potential health
risks. Clinical researches have proven that children
react quicker and more intensively. There is evidence
about the high effectiveness of halotherapy for pro-
phylaxis in frequently ill children and the possibili-
ty of its use for the treatment of acute respiratory dis-
eases with children affected with chronic ears, nose
and throat (ENT) disorders, respiratory and skin
problems (13). This treatment is easily workable with
children. There are special salt rooms supplied with
toys and occupational appliances which makes chil-
dren feel calm and comfortable.

Side effects:

During the treatment itself, certain side effects
might be observed, such as increased coughing and
more abundant secretion, which is actually consid-
ered a positive effect because it leads to respiratory
tract clearing and it is a signal for a change and adap-
tation of the organism to the specific irritant.

Skin irritations are rare side effects and are nor-
mally resolved by the third or fifth session. Conjunc-
tivitis as result of irritation of the mucoid membrane
is rarely observed. It is not a reason to interrupt the
sessions. In such cases, it is recommended to keep the
eyes closed when spending time in the salt room (14).

Contraindications include hyperthyroidism,
active tuberculosis, high-grade hypertension, cardio-
vascular and respiratory failure, acute-stage blood

disorders, contagious diseases, fever, open wounds
and malignant diseases. Caution should be exer-
cised when prescribing this therapy to patients with
claustrophobia.

CONCLUSION

Halotherapy is an alternative treatment method
in numerous respiratory and skin diseases. It has in-
significant side effects. It is conducted in a pleasant
and cosy environment, which has a beneficial effect
on the psycho-emotional state of the patients. This
treatment is easily workable with children. The posi-
tive results from the therapy last for more than a year.
The possibility to combine it with other physical ther-
apy methods, as well as with pharmacological thera-
py, makes halotherapy a treatment of choice in mild
and moderate forms of bronchial asthma, chronic
obstructive bronchitis, post-pneumonia states and
various other respiratory and skin diseases.
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Brief description

In order to study the preventing efficacy of inhaled dry sodium chloride aerosol against acute
respiratory viral infection randomized placebo investigation was provided. Dry salt inhalations
with Haloneb® inhaler were provided as a preventive method at the industrial plant. The
working persons were undertaken by the inhalations twice a week during three month. They
had number of cases and days of acute respiratory viral infection and exacerbation of
respiratory diseases significantly less in compare with control placebo group. Morbidity with
temporary disability was decreased considerably in compare with the ones at the same period
of the previous year. Preventive action of dry salt aerosol against respiratory viral infection was
proved. Inhalations of dry sodium chloride aerosol, consisting of two weekly procedures are
effective preventing method against acute respiratory viral infections.

Finding can be in use for the medical practice application of the dry salt inhalations and the
halotherapy.

Introduction

Dry sodium chloride aerosol (DSCA) is the main acting factor of the speleotherapy (salt
cave therapy) and halotherapy (therapy in a controlled air medium which saturated with
dry salt aerosol). The researches have been directed at examining the action of dry
sodium chloride aerosol on respiratory tract of the patients with COPD, asthma and at
risk factors of COPD.

DSCA is characterized with physical properties, differing from those of the saline
aerosols. DSCA demonstrated anti-inflammatory activity in the respiratory tract,
mucoregulating action. It enhances drainage of the bronchi, activates alveolar
macrophages, improves biocenosis and local humoral immunity.

Eur Respir J 2009; 34: Suppl. 53, 401s.



The aim of the study

The main objective was to estimate the preventing efficacy of inhaled dry sodium
chloride aerosol (DSCA) against acute respiratory viral infection (ARVI).

Study design
Type: Randomized single-blind placebo study.

Participants: 160 persons were recruited from personnel of an industrial enterprise.

They were randomized in 2 groups - test group (T) (19 male, 61 female, 47.4+8.0 yrs)
and control group (C) (22 male, 58 female, 48.8+11.6 yrs).

The groups were comparable as regards age, sex, smoking addiction, exposure to the
adverse industrial factors (table 1) and clinical health condition (table2).

Methods:
eSpecial questionnaires for the study recruiting
ePhysician examination

eSpecial questionnaires for registration of the symptoms acute respiratory viral
infections

eAnalysis of official statistical data of the temporary disability participants during the
study period from January 25 till April 25, years of 2000 and 2001.

Table 1. Exposure to industrial pollutants

Eur Respir J 2009; 34: Suppl. 53, 401s.



Table 2. Clinical characteristics of the participants of the study

Intervention

T-group was undertaken with 10 min inhalations using a table-mounted Haloneb® Salt
Inhaler (Aeromed Ltd., Russia) (pic. 1), producing DSCA with particles size mainly of 1-
5 pm (pic. 2) and 0.8-1.2 mg/min density flow. Rock salt from Artyomovsk
(Ukraine) salt mine was used. The participants inhaled quietly the dry salt aerosol,
using a mouthpiece, in the sitting position.

The C-group received 10 min inhalations with plain air.

Each subject was given 2 dry salt inhalations a week during 12 weeks. A
physician regularly examined the subjects of the both groups for possible ARVI.

Haloneb Dry Salt Inhaler

Eur Respir J 2009; 34: Suppl. 53, 401s.



Fractional composition of dry sodium chloride aerosol, producing by Haloneb

Outcome

For three months observation there were only 14 cases of ARVI and 104 days marked by symptoms
of ARVI in the T-group. In the C-group there were 55 cases of ARVI and 585 days of symptoms. T-
group participants were affected by ARVI four times less frequently than C-group participants, and
the number of days marked by symptoms of ARVI was 5.6 times less (pic. 3).

Analysis of incidences of ARVI showed that they occurred in 60% of participants with risk factors of
COPD in C-group subjects against only 18% of subjects with risk factors in the TG (p<0.01). On the
whole, 13 subjects (16%) developed ARVI in the T-group against 50 subjects (63%) in the CG
(p<0.001).

Eur Respir J 2009; 34: Suppl. 53, 401s.



Pic.3. Influence of dry sodium chloride aerosol on the incidence of acute
respiratory viral infections during 3 months term

Respiratory morbidity with temporary disability in the T-group during 3 months in 2001
was considerably less in compare with the same period in 2000. The number of
disability cases and disability days were significantly less in the T-group in compare with
the C -group in the 2001.

The analysis of the efficiency index (ratio of the respiratory disease cases and
respiratory disease days in 2000 to those in 2001) showed that this index decreased
considerably in the T-group (6.3 and 5.7 times, respectively) compared with the C-
group (1.3 and 1.4 times, respectively) (pic. 4).

Eur Respir J 2009; 34: Suppl. 53, 401s.



Pic.4. Respiratory morbidity with temporary disability (per 100 persons) in the
groups during 3 months of 2000 and 2001 year

Conclusion

Inhalations of dry sodium chloride aerosol, consisting of two weekly procedures are effective
preventing method against acute respiratory viral infections.

Finding can be in use for the medical practice application of the dry salt inhalations and the
halotherapy.

This approach may be recommended to healthy persons and patients with chronic respiratory
diseases prior to or during cold season.

Key words
Dry sodium chloride aerosol, salt inhalations, halotherapy, respiratory viral infection, prevention
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