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Selenium supplement for treatment of geriatric rhinitis
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With the aging of population, the incidence of geriatric problems is increasing.
However, the diagnosis and treatment of geriatric problems are usually ignored.
This study investigated the efficacy of supplemental selenium in patients with
geriatric rhinitis (GR). The study was conducted at an academic secondary referral
center in a prospective design. Patients were divided into two groups, and theywere
compared with healthy volunteers. The treatment group, including patients with GR,
was given nasal saline wash four times daily and 100 μg of seleno-6 dietary
supplements twice daily. The patient control group and the healthy volunteers
were given only the nasal saline wash four times daily. Glutathione peroxidase,
superoxide dismutase, and catalase levels weremeasured in all participants before
and after treatment. In addition, the sino-nasal outcome test-20 and visual analog
scale were applied before and after treatment. In the selenium supplement group,
the visual analog scale, sino-nasal outcome test-20 scores, and enzyme levels
were significantly improved compared with the untreated group. No adverse effects
occurred in the selenium supplement group during the study. Supplemental
selenium might be effective in the treatment of GR in terms of aging physiology
and the oxidative system. However, large-scale randomized studies are needed to
determine the optimal treatment.
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Introduction
Aging is natural and inevitable. A population is
considered to be aging when more than 7% of the
total population is older than 65 years [1]. The desire to
live a long life has prompted research on advanced age.
Unfortunately, quality of life is not correlated with a
prolonged life span. With the increasing geriatric
population and elongation of life, the incidence of
degenerative and chronic diseases is increasing.

Geriatric rhinitis (GR) is one of the problems that
disrupt the quality of life in elderly population [2]. GR
consists of nasal obstruction and dryness, thickened
mucous, rhinorrhea, and olfactory dysfunction [3]. A
generalized decrease in body water content along with
the degeneration of mucous-secreting glands leads to
reduced mucociliary activity and symptoms of nasal
stuffiness. A decrease in nasal blood flow, atrophy and
drying of the nasal mucous membrane, structural
changes in the nose with age, and downward
rotation of the nasal tip contribute to the GR
pathology [4]. The treatment of GR is still unclear,
and it is usually managed symptomatically.

Selenium is important for many cellular functions in the
body, and it plays critical roles in human metabolism,
DNA synthesis, tissue flexibility, and protection from
oxidative damage and infection. Several selenoproteins,
ed by Wolters Kluwer - Med
such as glutathione peroxidases (GPx), play important
roles in anti-oxidative defense mechanism [5]. As the
seleniumcontent of the soil varies indifferent parts of the
world, the estimated selenium intake varies among
populations from different geographical regions. In
European and Middle Eastern countries, the dietary
selenium intake was considered as suboptimal [6].

The present study aimed to investigate the effect of
selenium supplementation in patients with GR. This
was done through selenium supplementation of
patients with GR for 3 months and comparing their
clinical outcomes with the untreated control group and
healthy controls. The serum GPx, catalase, and
superoxide dismutase (SOD) levels were also measured
before and after the study.
Patients and methods
This prospective study enrolled 25 patients older than
65 years with nasal stuffiness and dryness, thickened
mucous, olfactory dysfunction, and a chronic cough,
and 10 patients with no complaints as healthy control.
know DOI: 10.4103/ejo.ejo_102_18
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Written informed consent was obtained from all
patients. A complete ear, nose, and throat
examination, including nasal endoscopy was
performed by a specialist clinician. Skin prick test was
performed for eliminating any possible allergic situation
(Allergopharma, Merck, Turkey). Fifteen patients
complaining of nasal obstruction, dryness, crusting
within the nose, cough, excessive drainage, and
olfactory loss with negative allergy testing were
included in group 1, which applied nasal saline wash
four times daily and received seleno-6, 100 μg dietary
supplement, twice daily (Solgar, New Jersey, USA).
Group 2 included 10 patients with similar complaints,
and they applied only nasal saline wash four times daily.
Group 3 included 10 healthy individuals with no
symptoms or anatomical problems who also
performed nasal saline washes four times daily.
Participants performed these treatments for 3 months.
Participants with allergic rhinitis, rhinitis
medicamentosa, previous nasal surgery, and severe
intranasal abnormalities were excluded. Other
exclusion criteria were cigarette smoking,
gastroesophageal reflux, and using medicines that can
cause chronic cough, nasal congestion, and dryness, such
as antihypertensive drugs, beta blockers, anxiolytics, and
anti-vertiginous medication [7].

The serumGPx, catalase, and SOD levels weremeasured
at the beginning and at the end of the study. After a 12-h
fasting, 5ml of venous blood samples was collected in
EDTA tubes containing the polypeptide aprotinin
(EDTA-Aprotinin Tubes; Greiner Bio-One GmbH,
Germany) between 8:00 and 10:00 a.m. The samples
were centrifuged at 2500g for 15min within 1 h of
collection and stored at −70°C until assayed. Enzyme
levelsweremeasuredusing aCaymanChemicalAssayKit
with BioTekELx-800 ELISA reader. All the
measurements were repeated twice.

The sino-nasal outcome test (SNOT-20) was used to
evaluate the quality of life, and a visual analog scale
Table 1 Total and subgroup sino-nasal outcome test-20 scores of

Selenium-treated patients

Before After

SNOT-20 total 47.00±10.43*,# 33.00±3.92a

Rhinological 15.53±3.68*,# 10.60±2.16a

Ear/facial symptoms 8.40±2.90* 5.60±2.41a

Psychological 14.93±4.33*,# 10.13±2.80a

Sleep symptoms 5.27±2.08* 3.67±1.83a

Unclassified symptoms 3.00±1.55* 2.93±1.16a

VAS score 8.6±1.1 4.6±1.2a

SNOT-20, sino-nasal outcome test; VAS, visual analog scale, used to r
value less than 0.05, significantly different from the healthy control grou
patient group. aP value less than 0.05, significantly different from the be
(VAS) was used to rate the effect of the disease on the
participants’ general status initially and after 3-month
treatment. The SNOT-20 consists of questions on
rhinological, ear/facial, psychological, sleep, and
unclassified symptoms such as coughing and waking
up tired. Symptom scores were compared for the
SNOT-20 subgroups [8].

The normal distribution of data was checked with the
Shapiro–Wilk test; because the parameters did not
show normal distribution, the nonparametric
analyses were performed. Pretreatment and
posttreatment levels with the groups were analyzed
with the Kruskal–Wallis test and Mann–Whitney U
test, with the Bonferroni correction performed post
hoc. The data obtained before and after treatment were
compared using theWilcoxon test. The values of P less
than 0.05 were accepted as statistically significant
difference.

Local ethics committee approval was obtained.
Results
The mean age of the patients was 71.7±5 years. In the
patient groups, the most frequent complaints were the
need of blowing the nose, a thick nasal discharge,
postnasal discharge, difficulty of falling asleep, and
waking up at night. The mean duration of
symptoms was 5.5±3 years (range, 2–10 years). The
most prominent nasal examination findings were nasal
dryness, crusting, turbinate atrophy, and loss of nasal
tip support.

At the beginning of the study, both of the patient
groups had significantly higher total SNOT-20 scores
(P<0.05, Table 1). A subgroup analysis for SNOT-20
scoring revealed statistically significant differences for
all the subgroups between patients and healthy group
(P<0.05, Table 1). On the contrary, the selenium-
treated and untreated patients significantly differed in
the participants before and after treatment

Untreated patients Healthy controls

Before After Before After

35.70±4.08* 33.70±6.18 25.80±4.46 23.90±4.72

8.00±1.63* 8.00±1.56 6.40±1.50 6.20±1.39

8.20±1.81* 7.60±1.57 6.50±2.30 6.00±2.05

8.60±1.57* 7.10±2.37a 6.40±2.01 5.30±2.63a

6.20±1.31* 6.20±1.93 3.90±1.52 3.70±1.16

4.70±0.67* 4.90±1.28 2.70±0.94 2.50±0.70

8.2±1.4 6.4±0.9a – –

ate the effect of the disease on the participants’ general status. *P
p. #P value less than 0.05, significantly different from the untreated
ginning of the study.



Table 2 Glutathione peroxidase, superoxide dismutase, and catalase enzyme levels of the participants before and after treatment

Selenium-treated patients Untreated patients Healthy controls

Before After Before After Before After

GPx (μg/ml) 112.47±39.40*,# 156.87±67.13a 79.9±16.89 83.3±17.60 78.1±25.19 81.9±24.92

SOD (μg/ml) 1.15±0.57 1.33±0.51a 1.13±0.53 1.13±0.52 1.46±0.92 1.53±0.85

CAT (μg/ml) 6.22±3.17 8.52±5.17a 5.49±2.76 5.60±2.65 7.78±4.27 7.92±4.08

CAT, catalase; GPX, glutathione peroxidase; SOD, superoxide dismutase. *P value less than 0.05, significantly different from the healthy
control group. #P value less than 0.05, significantly different from the untreated patient group. aP value less than 0.05, significantly
different from the beginning of the study).
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terms of the total SNOT-20 scores, rhinological
symptoms, and psychological functioning (P? 0.05,
Table 1).

After a 3-month treatment period, the total SNOT-20
scoresof the selenium-treatedpatients (P<0.05), butnot
the untreated patients and the healthy group (P>0.05),
significantly reduced compared with the beginning of
the study (Table 1). Selenium treatment significantly
reduced all the subgroup scores in SNOT-20 (P<0.05,
Table 1). Psychological scoreswere reduced in untreated
patients and healthy controls compared with initial
scorings (P<0.05, Table 1).

There was no difference for VAS scores between
treated and untreated patient groups at the
beginning of the study (P>0.05, Table 1), and after
the 3-month treatment, VAS scores were significantly
decreased in both groups (P<0.05, Table 1).

The serum GPx level was significantly higher in the
selenium treatment group compared with other two
groups at the beginning of the study (P<0.05, Table 2).
The initial catalase and SOD levels were not different
among the groups (P>0.05, Table 2). After 3 months
of follow-up, GPx, catalase, and SOD levels were
significantly increased in selenium treatment group
compared with initial levels (P<0.05, Table 2).
There was no significant changes in the enzyme
levels in untreated group and healthy controls
(P>0.05, Table 2). During the study, any adverse
effects related to selenium treatment were seen
during the study.
Discussion
The present study indicated that selenium supplement
could be useful for alleviating the symptoms of GR, a
rhinological problem frequently impair the quality of
life in elderly. Humidification, saline irrigation, nasal
steroids, intranasal ipratropium, and hormone
replacement therapies are commonly used in the
management of GR. Unfortunately, all of these
treatments have limited effects, and an important
goal for the clinicians should be preventing the
occurrence of this pathology. Using dietary
supplements in risky groups may be an option for
preventing health problems seemed inevitable.

Selenium is essential for human metabolism and is
usually present in seafood and organ meats [9].
Selenium is a component of vital enzymes, such as
GPx, selenoprotein-P, and thioredoxin reductase,
which play critical roles in the cell cycle and DNA
repair [10]. It protects organism against free radicals by
maintaining enzyme activity. Recent studies have
shown that low selenium levels are associated with
various pathologies in the elderly, such as poor
muscle strength, anemia, depression, and increased
mortality [11–13].

Oxidative stress plays a major role in aging physiology.
With aging, the ability to inactivate oxygen radicals and
to prevent lipid, nucleic acid, and protein oxidation
decreases. This process negatively affects the normal
cell cycle and DNA repair. These changes occur
predominantly in the tissues with faster blood
perfusion and higher metabolic rates [14]. Given the
higher vascularization in the nose, the nasal cavity
might be a target of senescence via the accumulation
of antioxidants and oxidative stress. Degenerative
processes decrease the number of goblet cells and
cilia, reduce tip support, and lead to atrophy of the
nasal turbinates, which lose their function and normal
physiological structure [15]. In the present study, the
GPx level was significantly higher in the patients
compared with the healthy controls; thus, an
endogenous reactivation by the pathology may
already be present. This was not shown in SOD and
catalase. After 3 months of selenium supplementation,
the GPx, SOD, and catalase levels were significantly
increased. On the clinical aspect, in the selenium
supplementation group, there were significant
improvements in all the subgroups of SNOT-20 and
VAS score.

We used the SNOT-20 and VAS scores to evaluate
subjective symptoms and the quality of life before and
after treatment. The SNOT-20 is used to evaluate the
general quality of life, as well as specific diseases such as
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GRusing specific questions, like rhinological symptoms
(questions 1, 2, 4, 5, 6), ear/facial symptoms (questions
7–10), sleep function (questions 11–13), and
psychological symptoms (questions 15–20) [8]. In the
elderly, nasal gland atrophy and a decreased nasal blood
supply results innasal crusting, thicknasal discharge, and
dryness [14]. Ultimately, this causes nasal irritation and
increased oral respiration, which causes a sore throat and
related sleep disorders. GR affects not only the nasal
region but also the general well-being of the elderly. In
the present study, although treatmentwith seleniumand
saline irrigation resulted in improvement in all the
parameters, only the psychological scores were
improved in untreated GR control group.

The antioxidant effects of selenium could be enzymatic
and/or nonenzymatic. Enzymatically, GPx contains a
selenium atom in each of its subunits in the form of
selenocysteine and plays a role in the reduction of
intracellular H2O2 to H2O. Nonenzymatically,
selenium protects the cell membrane from lipid
peroxidation by interacting with vitamin E [16]. The
increment in GPx activity with supplemental selenium
could be related to the optimal selenium levels in human
metabolism. Although, the activity of GPx decreases
with a lack of selenium, no additional increment is seen
with excess selenium [17]. Our study demonstrated a
positive effect of selenium treatment, which ultimately
increased the activity of antioxidant enzymes in patients
with GR. Although only the pretreatment GPx levels
were different from the control group, the posttreatment
levels of all three enzymes were significantly increased.
This resultmight support the adjuvant effect of selenium
on both the GPx-dependent and independent
antioxidant activity.

The routine use of selenium as a mineral supplement is
controversial.Although low-dose seleniumsupplements
are anti-carcinogenic and have regulatory effects in
apoptosis and autophagy, excessive uptake selenium
might induce carcinogenesis, cytotoxicity, and
genotoxicity. Therefore, it is very important to know
the normal selenium levels in a population or patients
while considering the dose of supplemental selenium.
The recommended selenium dose in healthy adults is
55μg/day in America, 30μg/day in most European
countries, and 50–250 μg/day in China [18]. One
shortcoming of our study was that we did not
determine the pretreatment blood selenium levels.
Zeyrek et al. [19] found that the selenium
concentration was lower than 40μg/kg in 88% of
growing plants, which is far below the level a healthy
human requires. Therefore, it is likely that residents of
our countrymightbedeficient inselenium,andempirical
selenium supplementation is not likely to cause toxic
adverse effects. Further studies shouldmeasure the basal
selenium levels and adjust the treatment dosage
accordingly.
Conclusion
(1)
 GR disrupts the comfort of elderly.

(2)
 Selenium supplementation may alleviate the

symptoms of GR.

(3)
 Antioxidant activity of selenium may contribute

toward its treatment effect.
Acknowledgements
The English language in this document has been
checked by at least two professional editors, both
native speakers of English. For a certificate, please
see: www.textcheck.com/certificate/RE9XvO
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
References
1 Hazzard WR, Woolard N, Regenstreif DI. Internal medicine: at the nexus of

the health care system in responding to the demographic imperative of an
aging population. Am J Med. 2001; 110:507–513.

2 Sahin-Yilmaz AA, Corey JP. Rhinitis in the elderly. Clin Allergy Immunol
2007; 19:209–219.

3 Wilson W. Nose and throat disorders. In Beers MH, Berkow R, Bogin RM,
Fletcher AJ, Rahman MI, eds. The Merck manual of geriatrics. 3rd ed. New
Jersey: Merck Research Laboratories; 2000. 1344–1347

4 Sibbold B. Epidemiology of allergy rhinitis. Burr ML, Michael L, eds.
Epidemiology of clinical allergy. Monographs in allergy. Basel: Karger;
1993. 61–79

5 Dumont E, Vanhaecke F, Cornelis R. Selenium speciation from food source
to metabolites: a critical review. Anal Bioanal Chem 2006; 385:1304–1323.

6 Stoffaneller R, Morse NL. A review of dietary selenium intake and selenium
status in Europe and the Middle East. Nutrients 2015; 7:1494–1537.

7 Mabry RL. Nasal stuffiness due to systemic medications. Otolaryngol Neck
Surg 1983; 91:93–94.

8 Browne JP, Hopkins C, Slack R, Cano SJ. The sino-nasal outcome test
(SNOT): can wemake it more clinically meaningful? Otolaryngol Neck Surg
2007; 136:736–741.

9 Sunde R. Selenium. In Burk RF, Levander OA, eds. Modern nutrition in
health and disease. Philadelphia, PA: Wolters Kluwer Health/Lippincott
Williams & Wilkins; 1999. 265–276

10 Sanmartín C, Plano D, Sharma AK, Palop JA. Selenium compounds,
apoptosis and other types of cell death: an overview for cancer therapy.
Int J Mol Sci 2012; 13:9649–9672.

11 Gao S, Jin Y, Unverzagt FW, Liang C, Hall KS, Cao J, et al. Selenium level
and depressive symptoms in a rural elderly Chinese cohort. BMC
Psychiatry 2012; 12:72.

12 Ray AL, Semba RD, Walston J, Ferrucci L, Cappola AR, Ricks MO, et al.
Low serum selenium and total carotenoids predict mortality among older
women living in the community: the women’s health and aging studies. J
Nutr 2006; 136:172–176.

13 Semba RD, Ricks MO, Ferrucci L, Xue Q-L., Guralnik JM, Fried LP. Low
serum selenium is associated with anemia among older adults in the United
States. Eur J Clin Nutr 2009; 63:93–99.



Selenium supplement for treatment of GR Yalcinkaya et al. 139
14 Prinzinger R. Programmed ageing: the theory of maximal metabolic scope.
How does the biological clock tick? EMBO Rep 2005; 6:S14– S19.

15 Jordan JA, Mabry RL. Geriatric rhinitis: what it is, and how to treat it.
Geriatrics 1998; 53:76.

16 Gebre-Medhin M, Ewald U, Plantin LO, Tuvemo T. Elevated serum
selenium in diabetic children. Acta Paediatr Scand 1984; 73:109–114.

17 Yang GQ, Xia YM. Studies on human dietary requirements and safe range
of dietary intakes of selenium in China and their application in the
prevention of related endemic diseases. Biomed Environ Sci 1995;
8:187–201.

18 Sun H-J, Rathinasabapathi B, Wu B, Luo J, Pu L-P, Ma LQ. Arsenic and
selenium toxicity and their interactive effects in humans. Environ Int 2014;
69:148–158.

19 Zeyrek D, Soran M, Cakmak A, Kocyigit A, Iscan A. Serum copper and zinc
levels in mothers and cord blood of their newborn infants with neural tube
defects: a case-control study. Indian Pediatr 2009; 46:675–680.


