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ABSTRACT

Objectives: (1) The objective of the study was to evaluate and compare the levels of ferritin, iron, total iron binding capacity (TIBC), and hemoglobin
(Hb) in cases and controls (2) and to correlate these parameters with the severity of psoriasis.

Methods: Iron-profile including serum ferritin, iron, TIBC, and Hb was evaluated in 100 subjects, 50 cases (psoriatic) and 50 controls (normal healthy
individuals). A preformed pro forma was filled for each patient after taking written consent. Ferritin was evaluated using fully automated chemistry
analyzer, iron, and TIBC were evaluated by semi-autoanalyzer and Hb by Automated Hematology Cell Counter.

Results: In our study, a lower level of serum ferritin, iron, and Hb was found in cases than controls, whereas the levels of TIBC were found higher in
cases than controls. (p<0.05) We found a negative correlation of ferritin and a positive correlation of hemoglobin with psoriasis area and severity index.

Conclusion: We conclude that iron profile should be done early in the course of disease to improve dietary advices and treatment modalities.
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INTRODUCTION

Psoriasis is a chronic, recurrent, relapsing, remitting autoimmune
systemic inflammatory skin disease [1-4] with varying degrees
of severity and disability affecting both adults and the pediatric
population [5,6]. For assessment of the severity and extent of psoriasis,
the current gold standard tool is psoriasis area and severity index
(PASI) [3,5,7,8] It is a measure of the average erythema, induration, and
scaling of target plaques, weighted by the area of involvement [5,7].
The score ranges from 0 (no disease) to 72 (maximal disease) and the
ranges are mild 0-7, Moderate 7-12, and Severe 12-72.

Ferritin is an acute phase protein, produced in the liver during
inflammation. Concentration of serum ferritin is a reflection of total
body iron stores, but in case of acute infection, inflammation, and
various diseases, the levels may alter [5]. There is the proliferation
of cells in psoriasis, so iron (important for cell division) is utilized,
and results in reduced ferritin levels [5]. With increasing severity of
psoriasis, ferritin level may decrease.

Iron is stored in liver, spleen, bone marrow, and intestinal mucosal cells
in the form of ferritin [5,9] and also does keratinization and melanin
formation to maintain healthy skin [5].

Total iron-binding capacity (TIBC) - iron-binding capacity is the capacity
of transferrin to bind with iron [10]. As only one-third of transferrin is
saturated with iron, so the transferrin present in serum has an extra
binding capacity (67%) [11]. This is unsaturated iron-binding capacity.
TIBC is the sum of serum iron and UIBC. TIBC levels may alter in psoriasis.

TIBC = Serum Iron + UIBC (UIBC- unsaturated iron binding capacity).

Hemoglobin (Hb) is a tetrameric protein of erythrocytes (RBCs) formed
by developing erythrocytes in bone marrow [12,13]. Decrease in
levels of Hb results in anemia. Psoriasis is associated with decreased
hemoglobin concentration due to proteolytic damage of RBCs through
several inflammatory mediators [5].

METHODS

A comparative observational study was performed on 100 subjects of age
group of 18-60 years with 50 cases (who presented to the Dermatology
OPD in our institute with Psoriasis) and 50 controls (normal
healthy individuals) from January 2021 to July 2022. A preformed pro
forma was filled for each patient after taking written consent. The pro forma
included all the details of the patients such as name, age, sex, CR no,
case/control, new/old case, duration of illness, type of psoriasis, grade of
psoriasis, and relapsing or not. Detailed history of the patient including
past medical history, current medical history, and history of treatment
were included. Our study was approved by the Institutional Ethics
Committee of Gandhi Medical College and Hamidia Hospital,

Bhopal (M.P). Ferritin was evaluated using fully automated
chemistry analyzer; iron and TIBC were evaluated by semi-autoanalyzer
and Hb by Automated Hematology Cell Counter. Statistical analysis was
done using Epi-info software. Students unpaired ‘t’ test was used to
compare the levels of ferritin, Iron, TIBC, and Hb between psoriasis
patients and controls. Correlation of PASI Score with continuous
variables was assessed using the Pearson Correlation Coefficient. A
statistically significant p<0.05.

Inclusion criteria

e All participants from 18 to 60 years.

Exclusion criteria

e Patients not giving consent

e Patients having any active infections
e Pregnancy and lactation

e Other inflammatory conditions.

RESULTS

Male predominance was observed in both cases and controls as
compared to female.

Severity of psoriasis was decided according to PASI Score as was divided
into mild, moderate, and severe type of psoriasis.
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Table 1: Distribution of cases and controls according to age (n=50)

Age (years) Frequency (%)

Cases Controls
<20 2(4) 2(4)
21-30 3(6) 10 (20)
31-40 15 (30) 10 (20)
41-50 14 (28) 15 (30)
>50 16 (32) 13 (26)
Mean+SD 44.34+10.95 41.46+12.12

SD: Standard deviation

Table 2: Distribution of patients according to sex (n=50)

Sex Frequency (%)

Cases Controls
Male 30 (60) 27 (54)
Female 20 (40) 23 (46)

Table 3: Distribution of cases according to severity of psoriasis

Severity PASI score

Mild 0-7

Moderate 7-12

Severe 12-72

Severity of psoriasis Cases (n=50), frequency (%)
Mild 20 (40)

Moderate 12 (24)

Severe 18 (36)

PASI: Psoriasis area and severity index

Table 4: Comparison of iron profile of cases and control group

Parameters Cases (n=50) Control (n=50) P

Ferritin (ng/mL) 41.84+20.9 167.6£102 0.0001
Iron (ug/dL) 60.18+27 154.5+55 0.0001
TIBC (ug/dL) 475+184 334+128 0.0001
Hb (g %) 9.3+1.8 13.34+2.0 0.0001

TIBC: Total iron binding capacity, Hb: Hemoglobin

DISCUSSION

This study conducted at the Department of Biochemistry and
Department of Dermatology, Gandhi Medical College and Hamidia
Hospital Bhopal on 100 subjects has compared iron profile in cases
(psoriatics) and controls (normal healthy individuals).

The mean age of psoriasis cases in our study was 44.34+10.95, whereas
that of controls was 41.46+12.12. The findings of this study were in
accordance by many studies [6,14-16].

Males and females are equally affected by psoriasis [4]. Males
outnumbered in our study with thirty males and 20 females in psoriatic
cases, whereas 27 males and 23 females in controls. Male-to-female
psoriatic patients in our study were 1.5:1. Several studies also found
similar results [5,6,15-17].

We in our study had 20 cases of mild psoriasis, 12 cases of moderate
psoriasis, and 18 cases of severe psoriasis. Similar results were also
found in several different studies [7,14,18,19].

Serum ferritin level in psoriasis patients was 41.84+20.9 ng/mL
and that of control was 167.6+102 ng/mL (p<0.05). Our results
were in concordance with many studies [5,20]. While in a study by
Dilek et al. [18], serum ferritin level was more in cases than controls
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Fig. 3: Distribution of cases according to severity of psoriasis

which were not comparable to our study. We also got statistically in
significant negative correlation of PASI with serum ferritin (r=-0.002,
p=0.6438).

In our study, mean Hb among cases was 9.3#1.8 mg/dL, whereas
among control was 13.34+2 mg/dL (p=0.0001). Our results were not
in accordance with a study by Mahajabeen and Nidhi [5], Hb was more
in cases as compared to controls. We discovered a slight but positive
connection between Hb and PASI (r=0.118, p=0.4102). We found
statistically insignificant positive correlation of PASI with Hb (r=0.118,
p=0.4102).

Wealso found mean serumiron concentration 60.18+27 pug/dLin cases,
whereas 154.5+55 in controls with statistical significant difference
with p<0.0001. Our results were in favor by many studies [10,21];
our results were not in favor by two studies Mohamad [22] and
Ghosh et al. [23], both these studies got high serum iron in cases than
controls.
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Fig. 5: Correlation of serum ferritin with PASI in cases. Scatter
diagram showing statistically in significant negative correlation
of PASI with serum ferritin (r=-0.002, p=0.6438)
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Fig. 6: Correlation of serum Hb with PASI in cases. Scatter diagram
showing statistically in - significant positive correlation of PASI
with haemoglobin (r=0.118, p=0.4102)

CONCLUSION

Iron is an essential micro element in the human body due to its
wide range of functions. Iron deficiency frequently occurs in human
population and complicates natural course of chronic diseases. We
found a reduced level of iron and ferritin in our cases in comparison
to healthy individuals concluding that iron and ferritin should be
estimated in psoriasis, and if found anemic proper diet including iron
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and treatment of anemia should be given. We found increased TIBC in
our study. Our data show reduced hemoglobin concentration which may
be due to reduction in the number of erythrocytes in psoriasis patients
and present several changes denoting an enhanced damage and/or
aging process which seem to be strongly connected with neutrophil
activation, oxidative stress, and worsening of psoriasis. Routine Hb,
ferritin, and iron including TIBC estimation will be helpful in accessing
and describing the severity of psoriasis.

Serum iron profile has some diagnostic and prognostic significance in
psoriasis and also the levels of these parameters are in relation to how
severe the psoriasis is. Hence, we conclude iron profile should be done
in earliest stages of psoriasis to help in severity assessment, treatment,
prognosis of the disease, monitoring, and follow-up of treatment
modalities. We suggest that these parameters should be included in the
investigation profile of psoriasis and further research on more number
of patients should be done to give a definitive investigation profile.
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