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ABSTRACT
Background: Psoriasis is a skin inflammation characterizedbypapules andplaques on the skin sur-
face. Almost 125 million people are affected by psoriasis worldwide. This study aimed to evaluate
whether the neutrophil-to-lymphocyte ratio (NLR) can be used as a biomarker for the diagnosis of
psoriasis. Methods: Blood samples of patients with psoriasis and healthy controls were collected
for complete blood count testing. A t-test was applied to estimate the difference in the hematolog-
ical parameters between the two groups. Results: The hemoglobin level (p < 0.0001), hematocrit
level (p < 0.0001), red blood cell count (p < 0.0001), mean corpuscular volume (p = 0.0002), platelet
count (p = 0.0039), white blood cell count (p = 0.0002), neutrophil count (p = 0.0001), monocyte
count (p < 0.0001), and eosinophil count (p = 0.0467) significantly differed between the groups.
Meanwhile, the mean corpuscular hemoglobin concentration (p = 0.3989) and lymphocyte count
(p = 0.3842) did not. The patients with psoriasis had a higher neutrophil count and a lower lym-
phocyte count than the healthy controls. The NLR was significantly elevated in the patients with
psoriasis. Conclusion: The NLR is a potential biomarker for the diagnosis of psoriasis.
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INTRODUCTION
Psoriasis (originating from the Greek word “psora”
meaning itch) is a highly stigmatizing and common
disease that causes skin inflammation1. It is a preva-
lent chronic skin inflammatory disease that poses a
substantial illness burden equivalent to that of can-
cer or diabetes2. Hyperproliferation of the epidermis,
elongated and conspicuous blood vessels, and thick
perivascular lymphocytic infiltration are all symp-
toms of psoriasis3. Furthermore, it is characterized
by papules and plaques on the skin surface that vary
in form, location, and severity. They are usually sym-
metrically distributed in the body folds, scalps, el-
bows, knees, and lumbosacral area4. The triggering
factor of psoriasis is not completely known but is gen-
erally believed to have a genetic origin. This disease
is aggravated by beta blockers, lithium salt, and other
certain medicines5. Its severity is associated with an
increased risk of death from a range of causes, the
most prevalent of which is cardiovascular death6.
Psoriasis is a public health issue, affecting almost 125
million people worldwide7. Its prevalence varies de-
pending on sex, age, geography, ethnicity, genetics,
and environmental variables8. Its incidence ranges
between 0.27% and 11.4% in adults. Approximately

2% of the European population is affected with pso-
riasis9. The prevalence is approximately 3.2% in men
and 2.5% in women10. In Spain, psoriasis is common
in both men and women, with a prevalence of 1.17–
1.43%11. In Norway, the total prevalence is 1.4%,
with no sex differences, and individuals aged 30–49
years had the highest prevalence12. In India, psoria-
sis affects 0.44–2.8% of people in their third or fourth
decades of life, with men having a twofold higher risk
for this condition than women13.
Variations in several hematological parameters, in-
cluding the hemoglobin level and platelet count, and
different kinds of immune cells have been studied in
association with psoriasis. There is either an upreg-
ulation or a downregulation in all these parameters
regardless of dependency. Blood cell counts, such as
the neutrophil-to-lymphocyte ratio (NLR), serve as
an additional promising parameter.
An extensive literature survey indicates that no
population-based study has yet evaluated the preva-
lence of psoriasis and its association with hematolog-
ical parameters in Pakistan. We found a severe short-
age of local information in the literature. Almost all
information on psoriasis was derived from insubstan-
tial hospital-based studies, and a number of articles
were published but not in Pakistan14.
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This study aimed to compare the NLR as an inflam-
matory marker between patients with psoriasis and
healthy individuals, evaluate its association with the
severity of psoriasis, and determine a cost-effective
and easily obtained biomarker for diagnosing this dis-
ease.

METHODS
Participant selection
Participants were selected from individuals who vis-
ited routine medical clinics in Punjab and Islam-
abad between January and May 2020. Patient re-
cruitment was approved by the ethical commit-
tee (UON/ZOO/101) and interdepartmental review
board of Pir Mehr Ali Shah Arid Agriculture Univer-
sity, Rawalpindi, Pakistan. Patients were diagnosed
by dermatologists as a part of standard clinical care,
and no attempt was made to group the participants
into different subtypes of the disease.

Blood sampling
Probable sampling was conducted by collecting ve-
nous blood samples from166 participants (83 patients
with psoriasis under treatment and 83 healthy con-
trols) after obtaining oral consent. The blood samples
were sent to the laboratory for complete blood count
(CBC) testing. Different CBC parameters were com-
piled into a data sheet for further statistical analysis.

Hematological parameter selection
The hematological parameters selected included
the hemoglobin level, total red blood cell (RBC)
count, hematocrit level, mean corpuscular volume
(MCV), mean corpuscular hemoglobin concen-
tration (MCHC), platelet count, white blood cell
(WBC) count, neutrophil count, lymphocyte count,
monocyte count, and eosinophil count.

Statistical analysis
Thestatistical analysis was performedusing IBMSPSS
(version 21.0; license no. Z125-3301-14). Student’s t-
test was used for comparing the two groups (case and
control). The null hypothesis was that there would be
no significant difference in any specific parameter be-
tween the groups. Otherwise, an alternative hypothe-
sis was accepted.

RESULTS
Incidence of psoriasis according to age
Figure 1 shows the characteristics of the patients with
psoriasis and healthy controls in different age groups.
Psoriasis was more common among the individuals

aged 21 – 30 years. The percentage analysis showed
the lowest incidence of psoriasis in the extreme age
groups.

Incidence of psoriasis according to sex
Among the 83 patients with psoriasis, the proportion
of women (54%) was higher than that of men (46%)
(Figure 2).

Hematological parameters
The comparison results of the hematological param-
eters between the patients with psoriasis and healthy
controls are shown in Figure 3. The continuous data
described as means ± standard deviations are shown
inTable 1. The t-test showed significant differences in
the hemoglobin level (p < 0.0001), hematocrit level (p
< 0.0001), RBC count (p < 0.0001),MCV (p = 0.0002),
platelet count (p = 0.0039), WBC count (p = 0.0002),
neutrophil count (p = 0.0001), monocyte count (p <
0.0001), and eosinophil count (p = 0.0467). Mean-
while, the MCHC (p = 0.3989) and lymphocyte count
(p = 0.3842) did not significantly differ between the
groups (Figure 3 f and j).

NLR
The patients with psoriasis had a significantly higher
neutrophil count but a lower lymphocyte count than
the healthy controls. The NLR was significantly el-
evated in the patients with psoriasis compared with
that in the healthy controls (Figure 4).

DISCUSSION
Our study demonstrated elevated neutrophil and
WBC counts in the patients with psoriasis. There-
fore, the neutrophil count can be used as an inflam-
matory biomarker of psoriasis. Neutrophils are most
active during the early phases of inflammation and al-
low macrophages to heal tissue damage. The expres-
sion of numerous cytokines and their receptors coor-
dinates these effects, and thesemoleculesmay be used
to block certain inflammatory processes15.
Herein, theNLRwas elevated in the patients with pso-
riasis; thus, it can be used as a potential biomarker of
this disease. Similar results were obtained in China,
in which an elevated NLR was associated with sys-
temic inflammation of psoriasis16. A small-scale co-
hort study found no significant difference in the NLR
between patients and healthy controls but suggested
an increased mean platelet volume (MPV) accompa-
nied by a decreased Psoriasis Area Severity Index as
a contributing prognostic parameter for the clinical
prediction of psoriasis17. An elevated NLR can be
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Figure 1: Prevalence of psoriasis in patients and controls in different age groups. In our cohort, age group of
21 – 30 shows maximum number of individuals with no significant difference between patients and controls. In
group 51 – 60, there is a significant difference between the groups showing that this age group ismore susceptible
to psoriasis.

Figure 2: Incidence of Psoriasis in males and females. The percentage analysis of probable sampling shows
54% incidence of psoriasis in females and 46% incidence in male.

caused by various conditions and may be an indicator
of a severe inflammatory disorder18. In our study, the
NLRwas identified as an indicator of systemic inflam-
mation. Similarly, a strong association was previously
found between the NLR, platelet count, andMPV and
the incidence of psoriasis19. Nevertheless, the platelet
count and MPV were less effective predictors of pso-
riasis than the NLR.
TheRBC countwas significantly higher in the patients
with psoriasis than in the healthy controls in this
study. In contrast, patients with psoriasis have been
reported to have elevated inflammatory cytokine lev-
els, which increase leukocyte activation products and
cause oxidative damage to the components of plasma

and erythrocytes20. The erythrocyte count may serve
as a long-term indicator of oxidative stress in patients
with psoriasis. In the present study, the RBC count
was substantially lower in the patients with psoria-
sis than in the healthy controls. Generally, the RBCs
of patients with psoriasis have an increased osmotic
fragility, and erythrocytes can reflect the deteriora-
tion of psoriasis due to oxidative stress in RBCs21.
In our study, the neutrophil count was significantly
higher, and the lymphocyte count was lower in the
patients with psoriasis than in the healthy controls.
This trend has been recently found in a variety of in-
flammatory illnesses22. In patients with psoriasis, the
lymphocyte count is usually low, and the neutrophil
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Figure3: Differenthematological parameter comparedwith subjects andpsoriatic patients. (a) Hb, (b) RBCs,
(c) HCT, (d), MCV, (e) MCH, (g) Platelets, (h) WBCs, (i) Neutrophils, and (l) Eosinophils have shown a significant
difference. While there is no significant difference in (f) MCHC and (j) Lymphocytes.
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Figure 4: Estimation of NLR among patients and healthy individuals. NLR was shown to be elevated in psori-
asis patients as compared to control subjects. There is a statistically significant difference in NLR of both groups.

Table 1: Different hematological parameters among the psoriasis and
healthy subjects

Psoriasis patients Healthy controls
(n = 83)

p Value

Hb (g/dl) 12.91± 2.25 12.57± 1.76 < 0.0001

RBCs (1012/l) 4.64± 0.69 4.45± 0.58 < 0.0001

HCT (%) 38.09± 6.26 38.06± 5.53 < 0.0001

MCV (fl) 84.01± 7.67 85.34± 6.69 0.0002

MCH (pg) 27.69± 3.51 27.83± 2.54 0.0001

MCHC (g/dl) 32.56± 2.43 32.60± 1.82 0.3989

PCT (%) 332.97± 126.17 297.02± 102 0.0039

WBCs (109/l) 11.36± 14.23 9.79± 3.57 0.0002

Neutrophils (%) 69.43± 11.44 67.87± 11.58 0.0001

Lymphocytes (%) 24.40± 9.76 26.55± 11.02 0.3842

Monocytes (%) 4.66± 2.38 3.55± 0.92 < 0.0001

Eosinophil (%) 2.19± 1.02 2.01± 0.84 0.0467
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count is high. The presence of reactive platelets in the
circulation is indicated by an increase in the platelet
volume. Herein, the neutrophil count of the patients
with psoriasis was higher when it was tested indepen-
dently.
Some studies have observed an association of theNLR
with other inflammatory disorders. For instance, the
NLRhas been shown to be a promising diagnostic and
prognostic biomarker in the early and late phases of
sepsis23,24. It was also reported to have an accept-
able sensitivity in the diagnosis of another systemic
inflammation—preeclampsia23,25. In patients with
COVID-19 aged ≥50 years, the NLR is a predictive
factor of critical illness26. Recently, a study revealed
the diagnostic value of the NLR for psoriasis vulgaris
and psoriatic arthritis27.
Neutrophils form extracellular traps that capture and
destroymicrobes, thus preventing infections. Dysreg-
ulation causes systemic inflammation, including pso-
riasis, rheumatoid arthritis, gout, and autoimmune
hepatitis28. Dormant cancer cells can be activated by
neutrophil extracellular traps during inflammation29.
Taken together, we recommend theNLR as a potential
diagnostic and prognostic biomarker for these types
of inflammation and cancer.

CONCLUSIONS
The neutrophil count is higher, and the lympho-
cyte count is lower in patients with psoriasis than
in healthy individuals. Numerous hematological and
biochemical indicators can be used to assess systemic
inflammation. The NLR is an emerging marker of in-
flammation and is elevated in patients with psoriasis.
It is considered the most straightforward, accessible,
and economical marker for determining inflamma-
tion. Therefore, we propose the NLR as a potential
biomarker for the diagnosis of psoriasis.

ABBREVIATIONS
CBC: Complete Blood Count, HB: Hemoglobin,
HCT: Hematocrit test, MCH: mean corpuscular
hemoglobin, MCHC: mean corpuscular hemoglobin
concentration, MCV: mean corpuscular volume,
NLR: Neutrophil to lymphocyte ratio, PTC: Platelet
Count, RBCS: Red Blood Cells, WBC: White Blood
Cells
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