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ABSTRACT
Objectives To investigate the association between the 
neutrophil- to- lymphocyte ratio (NLR) and psoriasis.
Design Cross- sectional study.
Setting National Health and Nutrition Examination Survey 
2011–2014.
Participants A subsample of 8387 individuals aged 18 
years and older were screened for inclusion, of whom 238 
reported a diagnosis of psoriasis.
Primary and secondary outcome measures Psoriasis 
and the severity of psoriasis were defined according to 
participants’ self- reports. Weighted logistic regression, 
subgroup and restricted cubic spline (RCS) analyses were 
conducted to estimate the potential relationship of the NLR 
with psoriasis.
Results In the fully adjusted models, the fourth quartile 
of the NLR was significantly and positively associated 
with the presence of psoriasis using the first quartile as 
a reference (OR: 2.22, 95% CI: 1.27 to 3.87, p=0.01). 
Elevated NLR was associated with an increased odds of 
having more severe psoriasis for the highest quartile (vs 
the lowest quartile), with an OR of 2.43 (95% CI: 1.10 to 
5.36, p=0.003). The association between the NLR and 
psoriasis differed across prespecified subgroups by age, 
sex, race, income and education. A non- linear correlation 
of the NLR with psoriasis was observed using univariable 
and multivariable RCS (all p for non- linearity <0.05).
Conclusions The NLR was non- linearly and positively 
correlated with the presence of psoriasis, and our findings 
suggest a significant association between the NLR and the 
severity of psoriasis. The potential role and value in the 
clinical diagnosis and prognostic assessment of the NLR in 
psoriasis calls for further longitudinal studies.

INTRODUCTION
Psoriasis is a chronic and disfiguring skin 
disease affecting multiple systems and organs 
throughout the body that imposes tremen-
dous physical and psychological burdens.1 
Approximately 3% of the population and an 
estimated 7.5 million adults in the USA have 
received a diagnosis of psoriasis.2 It afflicts 
men and women at all ages in all countries.3 

People living with psoriasis are at a higher risk 
of developing other severe systemic diseases 
than the general population, most commonly 
cardiovascular diseases (CVDs) and meta-
bolic syndrome. Numerous studies have 
suggested associations between psoriasis and 
other comorbidities, such as gastrointestinal 
disease, kidney disease, malignancy and mood 
disorders.4 Psoriasis is an incurable disease 
that substantially impairs patients’ quality 
of life, and a large number of people suffer 
unnecessarily from psoriasis due to poor or 
delayed diagnosis, inadequate therapy, inap-
propriate care and social stigma.3 Therefore, 
the pressing need for increased awareness 
regarding psoriasis should be recognised.

Over the last two decades, the systemic 
inflammatory response induced by T lympho-
cytes has been considered to be predomi-
nant in the etiopathogenesis of psoriasis.5 
The neutrophil- to- lymphocyte ratio (NLR) 
is an inexpensive and validated marker of 
systemic inflammation that can be readily 
calculated from existing datasets of routine 
laboratory tests.6 The NLR was first devised 
to offer a convenient and efficient measure 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study included the use of a nationally represen-
tative sample and adopted strict methods of statis-
tical adjustment to minimise potential confounding.

 ⇒ We have explored and identified for the first time 
the non- linear relationship between the neutrophil- 
to- lymphocyte ratio and psoriasis.

 ⇒ Causal inferences cannot be made, as this was a 
cross- sectional observational study.

 ⇒ The observed outcomes may be subject to recall 
bias because the diagnosis and severity of psoriasis 
were based on respondents’ self- reports.

 ⇒ Unknown and unmeasured confounders may have 
impacted our estimates.

http://bmjopen.bmj.com/
http://orcid.org/0009-0005-7146-1685
http://dx.doi.org/10.1136/bmjopen-2023-077596
http://dx.doi.org/10.1136/bmjopen-2023-077596
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2023-077596&domain=pdf&date_stamp=2023-11-07


2 Hong J, et al. BMJ Open 2023;13:e077596. doi:10.1136/bmjopen-2023-077596

Open access 

to assess the intensity of systemic inflammation in crit-
ically ill patients following stressful events7 but later 
proved to exhibit prognostic value for clinical outcomes 
in various diseases.8–11 In recent years, this index has 
gained much attention owing to its wide availability and 
ease of access.12 13 A published study has reported that 
an increasing NLR is a risk factor for mortality related 
to heart disease, chronic lower respiratory disease and 
kidney disease.14 An increased NLR has been suggested 
as a predictor of poor survival in individuals with cancer.15 
Moreover, there is a rapidly evolving body of literature 
indicating the presence of abnormal NLR in some psychi-
atric disorders.16–18

Since inflammation plays a pivotal role in the causative 
mechanisms of psoriasis, several researchers have sought 
to shed light on the involvement of the NLR in psoriasis. 
Emerging evidence indicates that the NLR and psori-
asis are closely associated.19–22 However, previous studies 
were primarily limited by the relatively small enrolment 
of participants, and results on the relationship between 
the NLR and psoriasis severity remain inconclusive.23 24 
Hence, we processed data from the National Health and 
Nutrition Examination Survey (NHANES) from 2011 
through 2014 to carry out a large- scale study based on 
the US civilian population. Our purposes were to unravel 
the potential association of the NLR with psoriasis, and 
to clarify whether the NLR could be a valuable param-
eter indicating the extent of inflammation and disease in 
patients with psoriasis .

METHODS
Study design and participants
The NHANES is a biennial cross- sectional survey with 
the aim of tracking and evaluating the health and dietary 
nutrition status of community- dwelling US popula-
tions.25 The survey employs a complex, multistage cluster 
sampling method to ensure that it is representative of the 
nation as a whole.26 In this study, data from two NHANES 
cycles (2011–2012 and 2013–2014) were extracted for 
investigation, as these two cycles offer the most updated 
information on psoriasis.27 Our analyses were performed 
in conjunction with appropriate sampling weights to 
obtain unbiased estimates from the complicated NHANES 
sampling design.26 We included adult participants and 
excluded individuals who had missing or implausible data 
on self- reported psoriasis, neutrophil count or lympho-
cyte count and those with missing covariates. As a result, 
a total of 8387 individuals were ultimately included in 
the pool of eligible people. The flowchart of participant 
inclusion and exclusion is depicted in figure 1. NHANES 
was approved by the National Center for Health Statis-
tics Institutional Review Board, and participants provided 
written informed consent.

Diagnosis of psoriasis and measurement of the NLR
The outcome was a diagnosis of psoriasis based on a self- 
reported history of being told by a physician that they had 

psoriasis. To evaluate the severity levels of skin involve-
ment, respondents were then asked to complete a set 
of questionnaires containing questions on the extent of 
psoriasis plaques on the body gauged by the number of 
palm- sized patches. Participants were needed to charac-
terise their psoriasis into a category, including (1) little or 
no psoriasis, (2) only a few patches, (3) scattered patches 
and (4) extensive psoriasis. For the sake of avoiding an 
increase in sampling error, we merged (2), (3) and (4), 
which had smaller frequencies.

Our predictor variable of prime interest was the 
NLR, calculated by dividing the neutrophil count by 
the lymphocyte count, which can be derived from labo-
ratory data. Blood specimen collection was undertaken 
at mobile examination centres. The Beckman Coulter 
methodology was applied to determine complete blood 
count parameters.28

Assessment of covariates
On the basis of published literature, we consid-
ered sociodemographic,29 lifestyle30 and comorbid 
factors31 32 that may affect both psoriasis and NLR as 
potential confounders, including age, sex, race, poverty 
income ratio (PIR), education, body mass index (BMI), 
smoking, alcohol consumption, and a history of hyper-
tension, diabetes and CVD. We used the same termi-
nology as NHANES to describe racial categories. The PIR 
was measured by dividing the household’s or individual’s 
income by a specific poverty guideline. We classified the 
PIR into three levels: low income (≤1.3), medium income 
(>1.3 to 3.5) and high income (>3.5). Educational attain-
ment was grouped as high school or less, some college 
or associates (AA) degree and college graduate or above. 
Smokers were separated into the following categories: 
never smokers (those who have either never smoked or 
have smoked less than 100 cigarettes during their life-
time), former smokers (smoked at least 100 cigarettes 
but had quit currently) and current smokers. We defined 

Figure 1 Flow diagram of participants screened from the 
National Health and Nutrition Examination Survey (NHANES) 
2011 to 2014. Covariates included age, sex, race, income, 
education, body mass index, smoking, alcohol consumption, 
history of hypertension, diabetes and cardiovascular disease.
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alcohol drinkers as those who had consumed at least 12 
drinks in any given year. Comorbid conditions were ascer-
tained by respondent self- reports.

Statistical analysis
We used the Strengthening the Reporting of Observa-
tional Studies in Epidemiology cross- sectional checklist 
when writing our report.33 We first compared the base-
line characteristics among individuals with and without 
psoriasis, using Student’s t- test for normally distributed 
quantitative variables, the non- parametric Kruskal- Wallis 
test for skewed quantitative variables, and the χ2 test for 
qualitative variables. Descriptive statistics are presented as 
the mean (SD) or median (IQR) for continuous variables 
and the number (percentage) of participants for categor-
ical variables. Binary and multinomial logistic regression 
models were then fitted to estimate the relation of the 
NLR with psoriasis and psoriasis lesion severity, respec-
tively. Three different models were developed. Model 1 
was a basic unadjusted model. In Model 2, adjustments 
were made for age, sex, ethnicity, PIR and educational 
attainment. Model 3 included all variables in Model 2 
plus BMI, smoking, alcohol consumption status and 
medical comorbidities (hypertension, diabetes and CVD). 
Linear trend tests were performed by treating the median 
concentration of each NLR quartile as a continuous vari-
able. We entered the NLR into logistic regression analysis 
as a continuous variable and as a quartile categorical vari-
able to explore the strength of risk association with psori-
asis. Stratified analyses were conducted using multivariate 
logistic regression according to age (18–39, 40–59, 60–79 
and ≥80 years), sex, race, PIR and education at baseline, 
incorporating a two- way interaction term between the 
NLR and subgroup status. We then used the restricted 
cubic spline (RCS) regressions with four knots to detect 
the possible non- linear relationship of the NLR with 
psoriasis. All analyses were performed using R software 
(V.4.1.3). P<0.05 (two- sided) was considered indicative of 
statistical significance.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct or reporting or dissemination plans 
of this research.

RESULTS
Of 11 977 participants aged over 18 years from the 2011 
to 2014 NHANES cycles, those with missing relevant data 
(n=3590) were excluded from the analyses, leaving 238 
adults with psoriasis and 8149 adults without psoriasis for 
inclusion. A total of 4254 were females (50.7%), and 4133 
were males (49.3%), with an average age of 48.7 years.

Table 1 illustrates the demographic, lifestyle and clin-
ical features of the included subjects stratified by the 
presence and absence of psoriasis. In comparison to 
the group without psoriasis, individuals with psoriasis 
were older (51.3 vs 47.2, p<0.001) and more likely to be 

non- Hispanic whites (79.7% vs 68.4%, p=0.001) but less 
likely to be current smokers (10.9% vs 20.0%, p<0.001). 
The prevalence of hypertension (42.2% vs 32.7%, 
p=0.032), diabetes (16.7% vs 10.0%, p=0.006) and CVD 
(12.1% vs 8.2%, p=0.024) at baseline was higher among 
participants with psoriasis than among those without 
psoriasis. In addition, higher NLR levels were observed in 
patients who had psoriasis (2.4 vs 2.0, p<0.001). The psori-
asis and non- psoriasis groups did not differ significantly 
with regard to sex, income, educational attainment, BMI 
or alcohol consumption.

The results of binary logistic regression are summarised 
in table 2. In univariate models, NLR as a continuous 
variable was associated with a 19% increased risk of psori-
asis (OR: 1.19, 95% CI: 1.11 to 1.28, p<0.001), and the 
OR for quartile 4 was significantly higher than the OR 
for quartile 1 (Q4 vs Q1—OR: 2.62, 95% CI: 1.58 to 4.32, 
p<0.001). The association between the NLR and psoriasis 
persisted even after adjusting for sociodemographic vari-
ables (OR: 1.16, 95% CI: 1.08 to 1.24, p<0.001). In the 
fully adjusted models, those with the highest quartile of 
the NLR had more than two times greater odds of having 
psoriasis than those with the lowest quartile (Q4 vs Q1—
OR: 2.22, 95% CI: 1.27 to 3.87, p=0.01).

Findings from the multinomial logistic regression are 
detailed in table 3. A pronounced correlation was found 
between the NLR and the severity of psoriasis, except for 
a slight non- significant relationship between the NLR 
and those with little or no psoriasis after adjusting for all 
variables, regardless of whether the NLR was used as a 
continuous (OR: 1.08, 95% CI: 1.00 to 1.17, p=0.06) or 
quartile variable (Q4 vs Q1—OR: 2.04, 95% CI: 1.00 to 
4.17, p=0.052). In all models, the ORs of psoriasis severity 
increased as the quartile of the NLR increased. Compared 
with participants with an NLR ≤1.47 (Q1), those with an 
NLR >2.63 (Q4) had a significant increase in the odds of 
‘few patches to extensive psoriasis’ (Q4 vs Q1—OR: 2.43, 
95% CI: 1.10 to 5.36, p=0.003). High NLR values were 
associated with having more severe psoriasis.

Stratified analyses were undertaken by dividing the 
participants into prespecified subgroups of sociodemo-
graphic position at baseline to assess the consistency 
of the relationship between the main predictors and 
outcome (online supplemental table S1). An increased 
NLR was a risk factor for the presence of psoriasis in 
participants aged 40–59 (OR: 1.28, 95% CI: 1.05 to 
1.56, p=0.019) and 60–79 (OR: 1.24, 95% CI: 1.09 to 
1.41, p=0.004) years. For each unit increase in the NLR, 
the adjusted OR for psoriasis risk was 1.22 in females 
(p=0.016), 1.13 in males (p=0.03), 1.17 in non- Hispanic 
white individuals (p=0.006), 2.50 in other races (p=0.023) 
and 1.21 in participants with a medium PIR (p=0.021). 
For the subgroup stratified by education level, the asso-
ciation of the NLR with psoriasis was non- significant only 
in the ‘Some College or AA degree’ stratification (OR: 
0.96, 95% CI: 0.77 to 1.20, p=0.693). Moreover, there was 
no evidence of interaction effects between multiple strat-
ification factors and the NLR (all p for interaction >0.1).

https://dx.doi.org/10.1136/bmjopen-2023-077596
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Table 1 Baseline characteristics of participants with and without psoriasis

Characteristics Without psoriasis (n=8149) With psoriasis (n=238) P value

Age, mean (SD), years 47.2 (17.0) 51.3 (15.4) <0.001

Sex 0.408

  Female 4128 (51.0) 126 (53.8)

  Male 4021 (49.0) 112 (46.2)

Race 0.001

  Mexican American 904 (7.9) 15 (4.1)

  Other Hispanic 759 (5.8) 24 (5.1)

  Non- Hispanic white 3467 (68.4) 136 (79.7)

  Non- Hispanic black 1842 (10.7) 28 (4.8)

  Non- Hispanic Asian 931 (4.6) 26 (4.0)

  Other race 246 (2.6) 9 (2.3)

Poverty income ratio 0.81

  Low 2793 (23.9) 84 (22.7)

  Medium 2800 (34.5) 76 (33.8)

  High 2556 (41.6) 78 (43.5)

Education 0.405

  High school or less 3444 (35.4) 91 (30.4)

  Some college or AA degree 2559 (32.8) 79 (33.4)

  College graduate or above 2146 (31.8) 68 (36.2)

BMI 0.071

  Underweight (<18.5) 133 (1.4) 0 (0.0)

  Normal (18.5 to <25) 2382 (28.8) 52 (20.8)

  Overweight (25 to <30) 2618 (33.2) 89 (41.6)

  Obese (30 or greater) 3016 (36.6) 97 (37.6)

Smoking status <0.001

  Never smoker 4594 (56.2) 121 (49.4)

  Former smoker 1888 (23.9) 82 (39.7)

  Current smoker 1667 (20.0) 35 (10.9)

Alcohol drinker 0.899

  No 2157 (20.6) 65 (20.3)

  Yes 5992 (79.4) 173 (79.7)

Hypertension 0.032

  No 5207 (67.3) 129 (57.8)

  Yes 2942 (32.7) 109 (42.2)

Diabetes 0.006

  No 7090 (90.0) 190 (83.3)

  Yes 1059 (10.0) 48 (16.7)

History of CVD 0.024

  No 7352 (91.8) 197 (87.9)

  Yes 797 (8.2) 41 (12.1)

NLR 2.0 (1.5, 2.6) 2.4 (1.8, 3.2) <0.001

Median (SD) or median (IQR) for continuous; n (%) for categorical.
AA, associates; BMI, body mass index; CVD, cardiovascular disease; NLR, neutrophil- to- lymphocyte ratio.
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To flexibly model and visualise the relationship between 
the NLR and psoriasis, RCSs were used (figure 2). We 
observed a strong non- linear association between the NLR 
and psoriasis. In Model 1, the OR of psoriasis decreased 
continuously before the NLR reached 1.40, after which it 
started to increase and became relatively stable when the 
NLR reached 2.97 or higher (p for non- linearity=0.002). 
Similar results were observed in the multivariable- adjusted 
models. The curve plots of Model 2 and Model 3 showed 
that the OR values decreased within a lower range of 
NLR, reached the lowest point at an NLR of 1.50 and then 
started to increase. The RCS curves of Model 2 and Model 
3 reached a plateau after the NLR reached 3.08 and 3.13, 
respectively (Model 2: p for non- linearity=0.004; Model 3: 
p for non- linearity=0.003). In the partially adjusted model 
(ie, Model 2), the OR value for psoriasis was 1 when the 
NLR was 0.84 and 2.01, while in the fully adjusted model 

(ie, Model 3), the OR value for psoriasis was 1 when the 
NLR was 0.89 and 2.01.

DISCUSSION
In this observational study, we analysed standardised data 
from a large cohort of participants in a US population 
sample. Our study identified that the NLR was increased 
in patients with psoriasis and positively correlated with the 
disease severity. Taking into account that an imbalance 
in the baseline characteristics of participants may modify 
the association between the NLR and psoriasis, adjust-
ments were made for potential confounders in regression 
analysis; nevertheless, we still detected a significant asso-
ciation of the NLR with psoriasis, indicating that this asso-
ciation cannot be solely attributed to risk factors and that 
the NLR could independently predict either the presence 

Table 2 Association between the NLR and the presence of psoriasis

Variable

Model 1 Model 2 Model 3

OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

NLR (continuous) 1.19 (1.11, 1.28) <0.001 1.16 (1.08, 1.24) <0.001 1.15 (1.05, 1.25) 0.006

NLR (quartile)

  Q1 (≤1.47) Reference Reference Reference

  Q2 (1.47–1.96) 1.14 (0.67, 1.94) 0.613 1.05 (0.61, 1.82) 0.849 1.05 (0.59, 1.89) 0.848

  Q3 (1.96–2.63) 1.48 (0.93, 2.36) 0.095 1.34 (0.83, 2.18) 0.218 1.31 (0.77, 2.24) 0.282

  Q4 (>2.63) 2.62 (1.58, 4.32) <0.001 2.25 (1.35, 3.76) 0.004 2.22 (1.27, 3.87) 0.01

P for trend <0.001 0.001 0.004

Model 1: no covariates were adjusted. Model 2: adjusted for age, sex, race, income and education. Model 3: adjusted for age, sex, race, 
income, education, body mass index, smoking status, alcohol consumption, history of hypertension, diabetes and cardiovascular disease.
NLR, neutrophil- to- lymphocyte ratio.

Table 3 Association between the NLR and the severity of psoriasis

Model

Psoriasis Continuous

P value

OR (95%CI)

P valueSeverity OR (95% CI)   Q1 Q2 Q3 Q4

Model 1 Little or no 
psoriasis

1.13 (1.06, 1.21) <0.001 Reference 1.30 (0.59, 2.85) 1.81 (0.97, 3.35) 2.41 (1.30, 4.48) 0.01

Few patches 
to extensive 
psoriasis

1.22 (1.11, 1.34) <0.001 Reference 0.95 (0.37, 2.44) 1.09 (0.47, 2.55) 2.86 (1.34, 6.07) <0.001

Model 2 Little or no 
psoriasis

1.10 (1.03, 1.18) 0.008 Reference 1.18 (0.52, 2.72) 1.62 (0.85, 3.09) 2.07 (1.08, 3.96) 0.034

Few patches 
to extensive 
psoriasis

1.20 (1.10, 1.31) <0.001 Reference 0.89 (0.35, 2.29) 1.00 (0.41, 2.44) 2.49 (1.17, 5.29) 0.003

Model 3 Little or no 
psoriasis

1.08 (1.00, 1.17) 0.06 Reference 1.21 (0.49, 2.96) 1.61 (0.80, 3.22) 2.04 (1.00, 4.17) 0.052

Few patches 
to extensive 
psoriasis

1.19 (1.07, 1.33) 0.004 Reference 0.88 (0.33, 2.34) 0.95 (0.36, 2.54) 2.43 (1.10, 5.36) 0.003

In multinomial logistic regression models, the association between the NLR and psoriasis severity was tested with patients never diagnosed 
with psoriasis as the reference group. Q1, NLR ≤1.47; Q2, NLR 1.47–1.96; Q3, NLR 1.96–2.63; Q4, NLR >2.63.
NLR, neutrophil- to- lymphocyte ratio.
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of psoriasis or the severity of psoriatic skin lesions. In the 
multivariable- adjusted RCS analysis, the NLR showed a 
strong non- linear association with psoriasis risk, with the 
lowest risk at an NLR of 1.50. We also found that an NLR 
ranging between 0.89 and 2.01 was associated with a lower 
risk of psoriasis after accounting for all covariates, which 
meant that an NLR within an appropriate range might be 
a protective factor against psoriasis.

Neutrophils and T lymphocytes play critical roles in the 
development and progression of psoriasis. Massive infil-
tration of neutrophils within the dermis and epidermis 
is one of the classic histological features of psoriasis.34 As 
the first line of defence against immune attack, neutro-
phils are actively recruited to the affected skin and are 

responsible for propagating inflammation.35 Respiratory 
burst, degranulation and neutrophil extracellular trap 
formation are the main anti- inflammatory mechanisms 
of neutrophils that contribute to the immunopatho-
genesis of psoriasis.36 T lymphocytes that produce high 
levels of interleukin-17 (IL- 17) driven by IL- 23 have been 
corroborated as pathogenic culprits in psoriasis.5 IL- 17 
mediates effects on keratinocytes, which facilitates the 
recruitment of more IL- 17- producing lymphocytes and 
neutrophils into inflamed psoriatic lesions, establishing a 
self- amplifying feedback loop to maintain and exacerbate 
inflammatory events in psoriasis.5 37 The NLR, originating 
from the ratio of neutrophils to lymphocytes in peripheral 
blood, may have the ability to mirror the balance between 
innate and adaptive immune responses.32 Aberrant NLR 
values are representative of inflammatory conditions in 
the body, but as of now, there is no universally acceptable 
NLR cut- off value that defines its range of normalcy.38 The 
circulating levels of neutrophils and lymphocytes vary 
from person to person and fluctuate over the course of 
an individual’s disease. In addition, patients’ medication 
usage has an impact on peripheral leucocyte levels. Thus, 
it remains a challenge to ensure that the NLR becomes 
a reasonable and individually standardised predictor of 
health outcomes.

Recently, a number of investigators have examined the 
diagnostic and prognostic value of the NLR in psoriasis. 
In an observational study comprising 60 patients with 
psoriasis along with 50 healthy controls, increased NLR 
values were found in the patient group when compared 
with controls, which is in line with our results.39 Prior 
studies have shown that greater NLR values were associ-
ated with higher scores on the Psoriasis Area and Severity 
Index (PASI).40 41 Similar findings were mirrored in 
another study that reported a significant increase in the 
NLR in patients with PASI scores of 10 or more compared 
with patients with PASI scores of less than 10.20 Neverthe-
less, several studies failed to find a significant association 
between the NLR and the clinical severity of psoriasis.23 42 
Moreover, the NLR was proposed to be a robust predictor 
for the emergence of psoriatic arthritis in patients who 
had psoriasis.20 43 44 It has been reported that the NLR 
is capable of predicting all- cause mortality and cardiovas-
cular risk,45 and this index might be a novel biomarker 
to assess the risk of subclinical atherosclerosis in patients 
with psoriasis.22 46 The NLR is believed to have the poten-
tial to predict treatment response because a remarkable 
reduction in the NLR was observed in patients with psori-
asis who underwent effective treatment.47 48 As mentioned 
above, the NLR was increased in patients with psoriasis, 
but it declined after treatment, whereas initial works inves-
tigating the relationship of the NLR with psoriasis severity 
produced inconsistent results. These studies were limited 
by sample size and bias, and the association between 
the NLR and psoriasis may be influenced by sociodemo-
graphic characteristics,29 personal health habits49 50 and 
individual medical history.51 52 Given that a too high or 
too low NLR might signal a pathological state, there is 

Figure 2 Non- linear association between the NLR and 
psoriasis by restricted cubic spline regression. The fitted 
regression line is shown as a red solid line; black dashed 
lines indicate where the OR equals 1; 95% CI is represented 
by a shaded region. NLR, neutrophil- to- lymphocyte ratio.
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a strong likelihood of a nonlinear relationship between 
the NLR and psoriasis that has not yet been explored and 
identified in earlier studies.

Our study has some strengths and clinical implica-
tions. Foremost, we used a nationally representative 
sample from NHANES, which offered sufficient statistical 
power to draw a conclusion and made our findings likely 
generalisable to the entire US population. The NHANES 
database contain comprehensive information on sociode-
mographic status, lifestyle exposures, physical measure-
ments and medical history, which enabled us to control 
for numerous confounding factors. Additionally, the NLR 
is a readily available index that may assist clinicians in 
identifying patients at high risk of severe psoriasis.

However, there were several limitations to this study 
that should be noted. First, as this was a cross- sectional 
observational study, inferences regarding whether this 
association is causal cannot be drawn. The true causality 
and possible mechanisms underlying the relationship 
between the NLR and psoriasis should be further exam-
ined. Second, because the definition of psoriasis and 
comorbidities (eg, hypertension, diabetes and CVD) 
relied on self- reports from the respondents instead of 
diagnoses made by two or more experienced dermatolo-
gists, the observed outcomes may be subject to recall bias. 
Additionally, the extent of psoriatic skin involvement was 
assessed by questionnaires instead of structured diag-
nostic scales, such as the Psoriasis Area Severity Index, 
which might affect the validity of the findings. NHANES 
categorises psoriasis as (1) little or no psoriasis, (2) only 
a few patches, (3) scattered patches and (4) extensive 
psoriasis, which cannot represent the severity of psoriasis 
in clinical practice. Finally, although we controlled for 
multiple potential confounders, unknown and unmea-
sured confounders may have impacted our estimates. For 
instance, the use of immunomodulatory drugs may influ-
ence the correlation between the NLR and psoriasis.53 54 
However, NHANES did not collect any information on 
the use of immunomodulatory medication. Future rigor-
ously designed and sufficiently powered studies with 
greater use of immunomodulatory drugs may offer valu-
able insights into the complex interplay between psoriasis 
and the NLR.

Conclusion
In summary, our study elucidated that the NLR was inde-
pendently associated with psoriasis and that the associ-
ation was non- linear rather than simply linear. We also 
found evidence in favour of a clear link between the 
NLR and psoriasis severity. However, further research is 
warranted to elaborate the detailed mechanism of the 
NLR in psoriasis.
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