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Abstract

Background: Psoriasis is a non-contagious autoimmune skin disorder. Patients present with symptoms of
abnormal patches on the skin, joints and nails, which are dry and itchy. There are many factors responsible for this
disease which initiates an inflammatory response leading to abnormal keratinization of the skin. Electrolytes play a
significant role in maintaining the cell function and fluid balance both within and surrounding the cell. Any disturbance
in the electrolyte balance could cause fluid loss and cell death/damage.

Objective: None of the previous research studies have evaluated the role of electrolytes in the management
and progression of psoriasis. The present study is aimed to assess the levels of electrolytes (sodium and potassium)
among patients diagnosed with psoriasis.

Methods: A prospective case-control study was conducted, which included 25 patients diagnosed with psoriasis
and equal number of age and sex matched control group without psoriasis. The study was carried out at the Chalmeda
Anandrao institute of medical sciences, a tertiary care teaching hospital located at Karimnagar, Telangana, India. Blood
samples were collected from all the subjects included in the study and serum electrolyte (sodium and potassium) levels
were measured using an indicator electrode of standard potential.

Results: The mean levels of serum electrolytes (sodium and potassium) and the ratio of sodium to potassium
among the psoriasis patients and the control subjects. The results demonstrated an increase of electrolyte levels of
sodium (151.04 * 3.79; p<0.0001), sodium to potassium ratio (44.999 + 5.37; p<0.0001) and a decrease in the levels
of potassium (3.352 * 0.28; p<0.0001) as compared to the controls.

Conclusion: There is an evidence of electrolyte imbalance among psoriasis patients. The levels of sodium and
sodium to potassium ratio increased and the potassium levels were reduced. Further studies including a larger group
of psoriasis patients and a regular follow-up of serum electrolytes may improve the understanding of the role of

electrolytes in psoriasis disease and its progression.
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Introduction

Psoriasis is a hyperproliferative cutaneous disease which is
autoimmune in nature and characterized by abnormal patches on the
skin, nails and joints [1]. The skin patches may be red, itchy, scaly, dry
and severity of this disease ranges from small isolated patches to the
involvement of the skin throughout the body [2]. Psoriasis is common
disease with the prevalence ranging from 2-3% affecting approximately
120 to 180 million people worldwide. About 1.5 Lakh new cases of
psoriasis are reported annually. Psoriasis is a non-contagious disease
which affects both the sexes equally and has no age predilection [3,4].

The severity of psoriasis is measured by an index called as psoriasis
area severity index (PASI) which assesses the surface area of the
skin lesions. PASI score starts from 0 (no disease) to 72 (maximum
disease) [5]. Genetic factors, environmental factors, recurrent/
chronic bacterial and viral infections, immunological factors, lifestyle
conditions including stress, seasonal weather changes, certain type
of drugs like non-steroidal anti-inflammatory aids (NSAID's), beta
blockers, calcium channel blockers etc., could be responsible for the
development of psoriasis [6].

The plaque/discoid type psoriasis is the most common type
affecting approximately 90% of the patients. Psoriasis is graded as mild
(<3%), moderate (3-10%) and severe (>10%) based on the surface area
of the body affected.

Psoriasis patients suffer from the complications that include multi-
organ abnormalities. The electrolytes sodium and potassium maintain
the membrane potential, and osmotic gradient, which in turn helps in
maintaining water balance, blood pH, nerve and muscle functions of
the human body [7-9]. Abnormalities of electrolytes may worsen the
disease and cause severe complications including multi-organ failure.
Assessment of electrolytes could be a sensitive indicator of cell damage,
which can help in evaluating the severity of disease.

The aim of the study was to measure the serum sodium, potassium
and sodium to potassium ratio in patients diagnosed with Psoriasis.

Materials and Methods

The present study included 25 patients attending the dermatology
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out-patient department of Chalmeda Anand Rao Institute of Medical
Sciences, Karimnagar, Telangana, India. Among the study participants
included, 16 were male and 9 female patients who were diagnosed
with plaque psoriasis. Non-psoriatic, healthy subjects were included
as controls. The control group was taken from healthy staff, and
volunteers. All patients and controls were in the age group of 20-60
years with various grades of severity of the disease.

Inclusion criteria considered was age between 20-60 years, no
history of any topical or systemic drug therapy for at least 3 previous
months, and no other co-existing diseases/conditions. Chronic
alcoholics and smokers, people with hypertension, diabetes, personal
or family history of metabolic disease, patients who were on oral
contraceptives and any other medication, pregnant women, and post-
menopausal age women were excluded from the study.

An informed and oral consent was obtained from the study
participants. The study was approved by institutional ethical committee.

After a fasting of 12-14 hours, 5 ml of venous blood was collected
aseptically from each study subject. Biochemical parameters including
the serum sodium and potassium were analyzed.

Indicator electrodes with good selectivity for specific ions (sodium/
Potassium) were used to estimate the serum sodium and potassium.
The values obtained were compared with a stable reference electrode of
constant potential. The strength of the charge is directly proportional
to the concentration of selected ions [10-12].

Statistical analysis of the data obtained was performed using
Microsoft Excel, and tables were generated. The measure of central
tendencies (mean), and the variability (standard deviation (SD) were
calculated. Statistical Package for the Social Sciences (SPSS, Version
15.0) (SPSS Inc., Chicago, USA) was used to calculate the unpaired and
independent Student's t-test (p value) to find the significance of the
results. The results were presented as mean + SD and p value.

Results

The mean levels of serum electrolytes (sodium and potassium) and
the ratio of sodium to potassium among the psoriasis patients and the
control subjects is shown in Table 1.

The results demonstrated an increase of electrolyte levels of sodium
(151.04 + 3.79; p<0.0001), sodium to potassium ratio (44.999 + 5.37;
p<0.0001) and a decrease in the levels of potassium (3.352 + 0.28;
p<0.0001) as compared to the controls.

Discussion

Psoriasis is a chronic, proliferative, inflammatory and recurring
skin disease. The scaly patches observed on the skin of patients
suffering from psoriasis is due to hyper keratinization of the epidermal
cells. These keratinocytes in turn interfere with the immune function of
the skin, leading to an inflammatory process. The keratinocytes start to
proliferate and secrete interferons, cytokines and causes the psoriatic
lesions and also induce proliferation of T lymphocytes and type 1
helper cells (Th1) [13]. The abnormal keratinization process among

Parameter Control group Test group p Value
Mean * SD Mean * SD

Sodium 13940+ 2.5 151.04 £ 3.79 <0.0001*

Potassium 4.38+0.35 3.352+0.28 <0.0001*

Sodium/Potassium ratio 32.07 + 2.63 44.999 + 5.37 <0.0001*

SD: Standard Deviation; "Statistically significant

Table 1: Comparison of electrolyte activities among various study subjects.

psoriasis patients affects the barrier capacity of the skin. This manifests
as increased trans-epidermal water loss, which is directly proportional
to the severity of the disease. The expression of acquaporins, a family
of water transporting proteins present in the plasma membranes of
stratum corneum and stratum spinosum have been found to decrease
in the lesional and perilesional skin of psoriasis patients [14].

Previous studies had reported that an increase in the trace elements
like copper, cadmium, mercury, nickel and zinc could cause elevation
of sodium to potassium ratio [15,16]. Psoriasis may be caused by an
increased oxidative stress since most of the trace elements enter into
the enzymatic process needed for the functioning of antioxidants [17].
The experimental studies on mice had also confirmed that chronic
stress may exacerbate skin disorders by influencing the activities of
cortisol hormone. Increased cortisol activities could in turn effect the
skin barrier function [18-21]. Also, the cortisol directly contributes
to sodium retention in the blood [22]. Thus, the raised sodium to
potassium ratio can be used to assess the activity of adrenal gland
in patients with psoriasis. Increased sodium levels in the body cause
raised sodium to potassium ratio, which leads to dry skin and mucosal
membrane presenting as scaly patches on the surface of skin of psoriasis
patients.

In the present study, the sodium to potassium ratio (Na/K) was
increased, which was is in contrast to a previous study which showed
a low sodium to potassium ratio among psoriasis patients [18]. The
results of the current study agreed with a previous Indian report by
Basavaraj et al. [18].

Thus, the raised sodium to potassium ratio can also be used to
assess the activity of adrenal gland in patients with psoriasis.

The psychological stress experienced after the onset of skin lesions
in psoriasis patients may also trigger the cortisol hormone which
could influence the progression of the disease. A high Na/K ratio was
more associated with an acute stress, while a low Na/K ratio could be
associated with chronic stress as noted by a previous study [19-23].
Few other studies observed that the increased Na/K ratio may not be
clinically significant [24]. Whereas in our study the increased Na/K
ratio was in accordance with higher inflammatory skin lesions among
psoriasis patients.

Lack of regular follow-up, and non-estimation of cortisol activities
among the study subjects could be considered as limitations of the
present study.

Conclusions

Psoriasis is a chronic inflammatory disease of the skin which is
mostly autoimmune in nature. Even though there are many factors
which trigger the inflammatory response in psoriasis, and since
electrolytes play an important role in hydration of the cells and its
functions, the present study is confined to the estimation of levels of
sodium and potassium. The high sodium to potassium ratio observed
in this study is the first of its kind finding. The psychological stress
experienced by psoriasis patients can aggravate the activities of
adrenocortical hormones, which in turn could be responsible for the
increased levels of sodium in the blood. The measurement of Na/K
ratio may help in detecting the cell damage and its inclusion in the
diagnosis/prognosis could help in assessing the severity of the disease
and its progression. Further studies including a large group of patients
and a regular follow-up testing is required to confirm the present
results.
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