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Background and objective: Previous studies have shown that patients with

psoriasis are at higher risk of developing chronic kidney disease (CKD) and

end-stage renal disease (ESRD) compared with general population; however,

data on the di�erences in the occurrence of CKD and ESRD between patients

with psoriasis and non-psoriatic controls are limited and inconsistent. The aim

of this study was to carry out a comparison of the probability of su�ering CKD

and ESRD in patients with or without psoriasis by conducting a meta-analysis of

cohort studies.

Methods: Cohort studies on PubMed, Web of Science, Embase and Cochrane

Library by March, 2023 were searched for. The studies were screened according

to pre-established inclusion criteria. Hazard ratios (HRs) and a 95% confidence

intervals (CIs) for the renal outcomes among patients with psoriasis were

calculated using the random-e�ect, generic inverse variance method. Subgroup

analysis was related to the severity of psoriasis.

Results: A total of seven retrospective cohort studies were included, including

738,104 psoriasis patients and 3,443,438 non-psoriasis subjects, published from

2013 to 2020. Compared to controls without psoriasis, patients with psoriasis had

an increased risk of CKD and ESRD, with pooled hazard ratios of 1.65 (95% CI,

1.29–2.12) and 1.37 (95% CI, 1.14–1.64), respectively. Besides, the incidence of

CKD and ESRD is positively correlated with the severity of psoriasis.

Conclusion: This study showed that compared to patients without psoriasis,

patients with psoriasis, especially those with severe psoriasis, had a significantly

increased risk of developing CKD and ESRD. Considering the limitations of this

meta-analysis, more high-quality and well-designed studies are needed in the

future to validate our findings.

KEYWORDS

psoriasis, chronic kidney disease (CKD), end-stage renal disease (ESRD), renal injury,
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1. Introduction

Psoriasis is a common chronic immune-mediated disease that leads to a substantial
burden for 125 million persons worldwide (1). The clinical manifestation of psoriasis is
characterized by a scaly erythematous rash, and histologically characterized by epithelial
hyperplasia with incomplete keratinization and infiltration of various inflammatory cells
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(such as lymphocytes and neutrophils) in the dermis (2). Most
people with psoriasis experience some damage to their quality of life
due to this disease, and many feel a substantial negative impact on
their psychosocial wellbeing. In fact, the avoidance-oriented coping
due to psoriasis is often the greatest source of daily stress in the lives
of patients (3).

A growing body of literature has led to recognition that
psoriasis is frequently associated with other diseases that extend
beyond the skin. Most comorbidity research on psoriasis has
focused on links to cardiovascular diseases, cancers, infections and
mental health conditions (4, 5). As the understanding of psoriasis
grows, the correlations between psoriasis and renal injury have
also been continuously reported (6, 7). Several previous studies
have found an increased prevalence of microalbuminuria and renal
failure in patients with psoriasis (8, 9). In short, psoriasis can
affect all organ systems of the body. Therefore, there is a need to
better understand the complex pathogenesis of psoriasis and the
associated risk factors.

CKD is a syndrome defined as persistent alterations in
kidney structure and function due to various causes, and is
determined by an estimated glomerular filtration rate (eGFR)
<60 mL/min/1.73 m2 or one or more markers of kidney
dysfunction including albuminuria, present for >3 months
with specific implications for health. End-stage renal disease is
defined when GFR is < 15 mL/min/1.73 m2 (10). Although the
incidence, prevalence, and progression of CKD vary by race and
social determinants of health, it affects ∼11% of the population,
and people with CKD are five to ten times more likely to die
prematurely than to progress to end-stage renal disease (11).
Health-related quality of life is significantly lower in patients with
CKD than in the general population and declines with decreasing
GFR, making it imperative to identify the patients at increased risk
for CKD and provide appropriate treatment (12).

Interestingly, possible links between psoriasis and CKD/ESRD
have also been studied (13–15). A cohort study with 143,883
psoriasis patients showed that psoriasis was associated with the risk
of CKD (HR = 1.05) and ESRD (HR = 1.15). Besides, the severity
of psoriasis was related to the increased risk of CKD (for mild
psoriasis, HR = 0.99; for severe psoriasis, HR = 1.93) and ESRD
(for mild psoriasis, HR = 0.98; for severe psoriasis, HR = 4.15)
(16). In recent years, a growing body of literature has examined the
relationship between psoriasis and CKD and ESRD, reporting an
increased risk of CKD and ESRD in patients with psoriasis. Andrea
Conti et al. (17) conducted a cohort study of 219 patients with
psoriasis, assessed for CKD and eGFR and albuminuria according
to their Kidney Disease Improving Global Outcome (KDIGO)
stratified risk criteria, they found that the presence of psoriatic
arthritis, the duration of psoriasis (≥21 years) and themagnitude of
the Psoriasis Area and Severity Index (PASI) score were positively
correlated with the ratio of urinary albumin to creatinine. However,
in contrast to the relatively established relationship between those
comorbidities and psoriasis, the relationship between psoriasis and
CKD/ESRD is less clear.

Considering the uncertainty of causality and potential bias
from cross-sectional and case–control studies, we aimed to perform
a meta-analysis of cohort studies to understand the association
between psoriasis and CKD and ESRD. We hypothesized that

psoriasis patients may have potential renal injury. Therefore, in this
study, we performed meta-analysis to correlate the development
of CKD/ESRD in patients with psoriasis or non-psoriatic patients.
With this study, we hope to contribute to a better understanding
of the relationship between psoriasis and CKD/ESRD and to
provide better evidence-based assessments and recommendations
for clinicians and patients.

2. Methods

2.1. Search strategy

A systematic review of the literature in PubMed, Web of
Science, Embase and Cochrane Library databases by March, 2023
was performed. The search strategy was specific for each database
and includes a combination of the medical subject heading and
free-text terms for psoriasis, chronic kidney disease, and end-
stage renal disease. Vocabulary and syntax were adapted for
each database. References to the included studies and selected
review articles were also manually reviewed for other potentially
relevant studies. The details of the search strategy are presented
in Supplementary Table 1. We planned that if a potentially eligible
study hasmissing data, we would contact the corresponding author.

2.2. Inclusion criteria

The eligibility assessment of each study was conducted
independently by two investigators (XJ and WZ), both at the
title/abstract and full-text levels. Disagreements between the
two reviewers regarding study eligibility were resolved through
discussions with a third reviewer (WP). Studies are eligible for
inclusion in the meta-analysis if they meet the following criteria:
(I) the study design must be cohort studies (prospective or
retrospective); (II) the study must included a group of patients
with psoriasis and a group of control patients without psoriasis
and compared the incidence of CKD and/or ESRD in both groups;
(III) studies must report relative risk (RR), hazard ratio (HR), or
standardized incidence rate (SIR) with 95% confidence intervals
(CI) or provide sufficient raw data for the calculation of these ratios.
If patients have CKD and/or ESRD at baseline, then this article will
be excluded.

2.3. Data extraction

The following information was extracted using a standardized
data collection form: name of first author, year of publication,
country or region of origin, study population, number of cases
and controls, and results: HRs (95% CI) of CKD and ESRD.
Two independent reviewers (XJ and WZ) extracted data, and
confirmed all entries and checked at least twice for completeness
and accuracy. Any disagreements were addressed by discussion a
third investigator (WP).
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2.4. Study quality assessment

The risk of bias and quality of the literature was evaluated
using the Cochrane Handbook for Systematic Reviews of
Interventions (18) in seven main areas: (I) random sequence
generation (selection bias); (II) allocation concealment (selection
bias); (III) blinding of participants and treatment providers
(performance bias); (IV) blinding of outcome assessors (detection
bias); (V) incomplete outcome data (attrition bias); (VI) selective
reporting (reporting bias); (VII) other biases. Based on the risk
of bias assessment criteria, each entry was judged as one of
the three levels of bias: low risk of bias, unclear, and high risk
of bias.

2.5. Statistical analysis

Data were analyzed using Review Manager 5.4 software from
the Cochrane Collaboration (London, UK). The risk of outcome
was presented as a log HR with a 95% CI and standard error for
included studies. Given that different background populations and
the methods used to identify cases, comparators, and outcomes of
interest may lead to differences between studies, the DerSimonian–
Laird random-effects model was chosen over a fixed-effects model.
In addition, we assessed the heterogeneity across studies using
the I2 statistic: a value of I2 of 0–25% represents insignificant
heterogeneity, more than 25% but ≤50% low heterogeneity,
more than 50% but ≤75% moderate heterogeneity, and more
than 75% high heterogeneity (19). P < 0.05 was considered
statistically significant, except where otherwise specified. In
addition, a stratified analysis was performed based on the severity
of psoriasis and the respective risk assessment of mild and
severe psoriasis.

3. Results

3.1. Identification of eligible studies

Figure 1 presents the process of literature search and selection
of potential studies. 968 studies were identified, of which 156
duplicates were removed by automation tools; 55 duplicates were
removed manually; 746 were excluded after title and abstract
reviewing. After reviewing the full texts of the remaining ten
articles, four studies were excluded because they did not meet
the inclusion criteria: one article was a descriptive study without
comparative analysis; the other three articles were excluded since
they did not report the outcome of interest (incident CKD
and/or ESRD). Finally, seven studies (14–16, 20–23) were included
with 738,104 psoriasis cases and 3,443,438 comparators without
psoriasis. The mean age of patients with psoriasis was 44.9 years
old, compared to 44.1 of the control group without psoriasis. The
percentage of male patients with psoriasis was 50.8%, compared to
49.2% in the control group without psoriasis. All the studies were
based on managed database studies that relied on diagnosis codes
to identify and validate diagnoses of psoriasis, CKD and ESRD.
The studies were based on the population databases from the UK,
Taiwan and Korea. Adjustment of age and sex was performed for all

the seven studies. The characteristics of included studies are shown
in Table 1.

3.2. Risk of chronic kidney disease among
patients with psoriasis

Six of the seven studies reported the risk of CKD in psoriasis
patients vs. non-psoriasis patients (14, 16, 20–23). Pooled analysis
showed a significantly increased risk of CKD in patients with
psoriasis, with a pooled HR of 1.65 (95% CI, 1.29–2.12). Statistical
heterogeneity was high, with an I2 of 96%. A forest plot of the CKD
risk meta-analysis is shown in Figure 2. Three studies listed the
outcomes of patients with mild and severe psoriasis who developed
CKD (16, 20, 21). Figure 3 showed the pool HRs for severe psoriasis
andmild psoriasis in subgroup analyses. Meta-analysis showed that
patients with severe psoriasis were at higher risk of CKD compared
to patients without psoriasis, with a pooled HR of 1.91 (95% CI,
1.78–2.05) and an I2 of 0%. However, there was no significant
difference in the risk of CKD in patients with mild psoriasis
(HR: 1.14; 95% CI: 0.87–1.48) compared to those without psoriasis.
The I2 value (95%) showed that there was high heterogeneity in the
HR for mild psoriasis.

3.3. Risk of end-stage renal disease among
patients with psoriasis

Five of the seven studies reported the risk of ESRD in psoriasis
patients vs. non-psoriasis patients (15, 16, 20, 21, 23). Pooled
analysis showed a significantly increased risk of ESRD in patients
with psoriasis, with a pooled HR of 1.37 (95% CI, 1.14–1.64) and an
I2 of 60%. A forest plot of the CKD risk meta-analysis is shown in
Figure 4. Three studies listed the outcomes of patients with mild
and severe psoriasis who developed ESRD (16, 20, 21). Figure 5
shows the pool HRs for severe psoriasis and mild psoriasis in
subgroup analyses.We found that patients with severe psoriasis had
a significantly higher risk of ESRD compared to patients without
psoriasis, with a pooled HR of 2.72 (95% CI, 1.70–4.34) and an I2

of 21%. However, the risk of ESRD in patients with mild psoriasis
(HR: 1.07; 95% CI: 0.86–1.33) was not significantly different from
that in patients without psoriasis, with an I2 of 31%.

3.4. Quality of included studies

Figure 6 revealed the results of our quality assessment of each
of the included articles using the Cochrane Handbook. It can be
seen that the included literature only mentioned randomization
but did not describe the specific randomization method, and none
mentioned allocation concealment; all literature did not mention
blinding, except for Liu et al., which mentioned that the researchers
analyzed data anonymously under the ambit of personal data
protection laws. In terms of outcome data, only Parisi et al. was
considered high risk as their study did not adjust its effect estimate
for potential confounders. In evaluating the presence of reporting
bias, all articles were considered low risk. Because only seven
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FIGURE 1

Literature identification and review process.

studies were included in our meta-analysis, funnel plots were not
used to assess publication bias (18).

4. Discussion

We found that patients with psoriasis are at higher risk of
incident CKD or ESRD than non-psoriasis patients. In these three
articles (16, 20, 21), psoriasis severity was classified as severe or
mild based on the use of phototherapy, systemic therapy or not.
We found that the risk of CKD and ESRD remained significant
in patients with severe psoriasis. However, in patients with mild
psoriasis, the risk of ESRD was comparable to that of controls. In
addition, the risk of CKD in patients with mild psoriasis remains
inconclusive due to the high degree of heterogeneity.

To eliminate potential confounding of metabolic and
cardiovascular risk factors in the analysis of correlations between
psoriasis and CKD/ESRD, we included only studies that adjusted
effect estimates for potential confounders and found that the risk of

CKD/ESRD remained significantly higher, suggesting that psoriasis
is an independent risk factor for CKD/ESRD. The potential
association between psoriasis and CKD/ESRD and the specific
underlying pathogenesis of their respective interactions deserve
to be explored. Now we discuss the possible mechanisms from
inflammation-mediated, drug-related, and chronic renal damages.

Psoriasis is an inflammatory skin disease that histologically
manifests itself as epithelial hyperplasia with hyperkeratosis and
infiltration of various inflammatory cells in the dermis, suggesting
that an inflammatory response manifests the clinical characteristics
of psoriasis (24). In addition to inflammation of the skin, associated
immune inflammatory cells and inflammatory mediators are also
present in the systemic system, and cause inflammatory effects
on various organs (25). Among these, over-activation of adaptive
immune components is thought to be essential to the pathogenesis
of psoriasis and its associated component co-morbidities, such
as over-activation of helper T-cell (Th)1 and Th17 lymphocytes,
which are important immune cells known to be involved in
the pathogenesis of psoriasis (2). It has also been found that
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TABLE 1 Characteristics of seven studies on association of psoriasis with chronic kidney disease and end-stage renal disease.

Source Study design
and setting

Inclusion
criteria

Study population
(No. of participants)

HR (95%CI)

CKD ESRD

Wan (16)
UK

Retrospective cohort
THIN

Psoriasis patients
aged 18–90

All psoriasis (143,883) All psoriasis:
1.05 (1.02–1.07)

All psoriasis:
1.15 (0.84–1.58)

Mild psoriasis (136,529) Mild psoriasis:
0.99 (0.97–1.02)

Mild psoriasis:
0.98 (0.69–1.38)

Severe psoriasis (7,354)
Comparators (689,702)

Severe psoriasis:
1.93 (1.79–2.08)

Severe psoriasis:
4.15 (1.70–10.11)

Chi (20)
Taiwan

Retrospective cohort
NHIR

Psoriasis patients All psoriasis (4,633) All psoriasis:
1.90 (1.33–2.70)

All psoriasis:
1.14 (0.85–1.53)

Mild psoriasis (4,180) Mild psoriasis:
1.01 (0.85–1.19)

Mild psoriasis:
0.90 (0.64–1.29)

Severe psoriasis (453)
Comparators (922,354)

Severe psoriasis:
1.90 (1.33–2.70)

Severe psoriasis:
2.97 (1.72–5.11)

Chiu (21)
Taiwan

Retrospective cohort
HNIR

Psoriasis patients aged
over 18

All psoriasis (4,344) All psoriasis:
1.47 (1.31–1.64)

All psoriasis:
1.30 (1.01–1.67)

Mild psoriasis (397) Mild psoriasis:
1.47 (1.31–1.66)

Mild psoriasis:
1.27 (0.98–1.65)

Severe psoriasis (3,947)
Comparators (13, 032)

Severe psoriasis:
1.49 (1.04–2.14)

Severe psoriasis:
1.62 (0.72–3.64)

Parisi (22)
UK

Retrospective cohort
CPRD

Psoriasis patients
aged over 18

All psoriasis (48,523) All psoriasis:
1.18 (1.07–1.31)

NA

Mild psoriasis (46,439)

Severe psoriasis (2,084)
Comparators (208,187)

Yu (23)
Taiwan

Retrospective cohort
NHIR

Psoriasis patients All psoriasis (3,502)
Comparators (10,506)

All psoriasis:
3.00 (2.30–3.93)

All psoriasis:
2.03 (1.04–3.96)

Lee (15)
Korea

Retrospective cohort
NHIS

psoriasis patients
aged over 20

All psoriasis (530,307)
Comparators (1,590,921)

NA All psoriasis:
1.58 (1.47–1.68)

Liu (14)
Taiwan

Retrospective cohort
NHIR

Patients aged
over 20

All psoriasis (2,912)
Comparators (8,736)

All psoriasis:
2.48 (1.81–3.40)

NA

CPRD, Clinical practice research datalink; THIN, The health improvement network; NHIR, National health insurance research; NHIS, National health insurance service; CKD, Chronic kidney

disease; ESRD, End-stage renal disease; HR, Hazard ratios; CI, Confidence interval; NA, Not available.

FIGURE 2

Forest plot of the meta-analysis of risk of chronic kidney disease among patients with psoriasis.

Th17 and IL-17 can directly induce renal inflammation by
activating neutrophils or by participating in macrophage-mediated
tissue damage (26). Chung et al. (27) found significantly higher
percentages of Th17 and Th2 in ESRD patients than in healthy

controls, as well as significantly higher IL-17 production by effector
memory T cells, suggesting that T cell-related immune activation
in ESRD patients. In addition, inflammatory factors such as TNF-α
and IL-12/23 have important roles in the inflammatory process
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FIGURE 3

Forest plot of the meta-analysis of risk of chronic kidney disease for patients with mild or severe psoriasis and controls.

FIGURE 4

Forest plot of the meta-analysis of risk of end-stage renal disease among patients with psoriasis.

of psoriasis and are also involved in renal injury. TNF-α can
affect renal hemodynamics and renal unit transport, leading to
NaCl retention and hypertension (28). IL-23 can drive renal
inflammation characterized by massive T-lymphocyte infiltration
(29). Veronesi et al. (30) evaluated the renal function of 92
patients with moderate-to-severe plaque psoriasis treated with
biologics, including 35 patients with anti-IL-17 biologics, 34
patients with anti-TNF-α biologics and 23 patients with IL-12/23
biologics. Their study found a significant decrease in mean serum
creatinine levels after 1 year of treatment from 0.98 ml/min 1 year
before to 0.90 ml/min and also a decrease in mean PASI from
17.55 to 1.20, suggesting that treatment targeting psoriasis-causing
inflammatory factors improve the underlying kidney damage
associated with psoriasis inflammation, and these inflammatory
factors may play a role in both psoriasis and kidney damage.
In conclusion, both psoriasis and chronic kidney disease involve
immune inflammatory mechanisms, but the detailed mechanisms
are not yet completely understood.

Drugs used in systemic treatment of psoriasis may cause
kidney damage, especially methotrexate and cyclosporine. The
etiology of methotrexate-induced kidney injury is related to the
precipitation of the drug and its metabolites in the renal tubules
and direct damage to renal tubular cells (31, 32). Cyclosporine
can cause chronic renal hypoperfusion, and enhance oxidative
stress and contributes to tubular apoptosis, tubular atrophy
and interstitial fibrosis, leading to chronic kidney injury (33).
Although methotrexate and cyclosporine are nephrotoxic, there
is no literature suggesting that methotrexate and cyclosporine
definitively cause kidney damage in patients with psoriasis. In
one of the articles we included (15), psoriasis patients were
divided into two subgroups (non-systemically treated group and
systemically treated group) to compare the likelihood of ESRD in
psoriasis patients and non-psoriasis controls, and it was found that
cyclosporin did not impact the risk of ESRD. In addition, vitamin D
analogs are reported to benefit the treatment of psoriasis, but some
studies point out that potential side effects of oral vitamin D in
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FIGURE 5

Forest plot of the meta-analysis of risk of end-stage renal disease for patients with mild or severe psoriasis and controls.

psoriasis patients include hypercalcemia, hypercalciuria and kidney
stones, and long-term overdose of vitamin D intake may lead to
bone demineralization (34). In addition to the above traditional
oral medications, biologics are also widely used in treatment of
psoriasis nowadays, but their safety should be concerned.Maghfour
et al. (35) found that biologics do not affect long-term renal
function in patients with psoriasis combined with CKD. However,
there are few clinical trials investigating the adverse effects of
biologics, and most do not exclude the effects of diabetes, psoriatic
arthritis, and previous oral medications. Therefore, further research
is needed to determine whether biologics are associated with renal
injury. We hope that dermatologists will recognize that psoriasis
is a systemic disease with its own and related complications that
deserve attention, and that therapeutic agents, including traditional
oral drugs and biologics, should be carefully considered in order
to combat the development of CKD and ESRD in patients with
psoriasis, especially in severe cases.

As psoriasis is a systemic disease, patients often have co-
morbidities, such as vascular artery plaque formation, insulin
resistance and specific tissue and organ damage. Meanwhile,
co-morbidities are also interrelated. For example, obesity,
hypertension and diabetes are risk factors for coronary heart
disease, while obesity is also a risk factor for diabetes and non-
alcoholic fatty liver (36–38). Therefore, chronic renal damage
due to psoriasis and its co-morbidities may be responsible
for the development of CKD/ESRD in patients with psoriasis.
Mónica et al. (39) found that patients older than 64 years with a
history of hypertension were more likely to develop CKD, and
psoriasis could increase the risk of kidney damage in patients
with conventional cardiovascular risk factors. Garshick et al. (40)
used unbiased whole blood transcriptomic and targeted proteome
analysis to find that inflammatory vesicle signaling is a major
circulating inflammatory feature in patients with psoriasis and

that inflammatory vesicle signaling pathways may contribute to
endothelial damage and increased risk of cerebrovascular disease
in patients with psoriasis, suggesting that endothelial inflammatory
responses and endothelial dysfunction are present in patients with
psoriasis. It is interesting to note that endothelial inflammation
and dysfunction also play an important role in the pathogenesis of
chronic kidney disease. Proteinuria is considered as a subclinical
marker of vascular permeability and endothelial damage in
diabetic and non-diabetic patients. Increased proteinuria may
indicate leakage from glomerular capillaries as a result of vascular
endothelial damage (41). An increase of proteinuria in patients
with psoriasis suggests a possible correlation between endothelial
damage, chronic kidney damage and psoriasis.

This study still has several limitations. First, an obvious
limitation of our study is that only three papers discussed the
relationship between psoriasis severity and nephropathy, and the
raw data may not be sufficient to assess or elucidate the impact
of psoriasis severity. Furthermore, the diagnosis of patients with
severe and mild psoriasis was based on the use of phototherapy
or oral medication and did not include the PASI; therefore, we
were unable to accurately assess the causal relationship between the
prevalence of CKD/ESRD and the stratification of psoriasis severity.
Second, all studies in this meta-analysis used electronic health
record databases, and the diagnosis of psoriasis and CKD/ESRD
according to the database relied on the diagnosis codes in the
database, which may be inaccurate and incomplete to lead to
misclassification of effect estimates. Third, the I2 test attempts
to determine whether there are true differences (heterogeneity)
or whether the changes found are consistent with chance only
(homogeneity) based on the results of the selected studies. In our
findings, CKD statistical heterogeneity was high, with I2 values of
96%. High heterogeneity may be the result of different baseline
characteristics between cohorts, such as race, gender, and age.
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FIGURE 6

Cochrane Handbook quality assessment scale for cohort studies.

With the increase of the literature on the relationship between
psoriasis and the extracutaneous system, there is a growing
understanding of psoriasis as an autoimmune disease and systemic
inflammatory disorder. However, the risk of CKD and ESRD
associated with moderate to severe psoriasis has long been
underestimated by all, compared to the psoriasis co-morbidities
such as cardiovascular disease and metabolic syndrome. CKD
and ESRD have a significant impact not only on the morbidity
and quality of life of patients, but also on their mortality. CKD
prevention and care has become an important public health policy.

5. Conclusion

This meta-analysis may shed light on the burden of advanced
kidney injury in patients with psoriasis, suggesting that psoriasis
significantly increases the risk of incident CKD/ESRD. Patients
with severe psoriasis should be given more attention to because

they have a higher likelihood of developing CKD/ESRD. Closer
monitoring of renal insufficiency, such as routine screening urine
microalbuminuria analysis, serum creatinine and blood urea
nitrogen testing, should be considered for patients with moderate
to severe psoriasis, which can help with early detection and
intervention to reduce the substantial morbidity and mortality
associated with chronic kidney disease. Further studies, including
well-designed clinical trials, are needed to better understand this
association and to provide information about psoriasis. A better
understanding of this association provides compelling evidence for
clinical practice in the prevention of CKD/ESRD.
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