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Association between serum 25(OH)D levels and cancer in
adults with psoriasis: A cross-sectional study

Dear Editor,

Psoriasis, a chronic inflammatory cutaneous
condition, is characterized by the development of red
plaques with silvery scales, significantly affecting
patients' quality of life and mental healthl!l. This
condition is thought to affect approximately 2% of the
Western population, with diagnosis peaking in early
adulthood®. Vitamin D, a fat-soluble vitamin, is
essential for phospho calcium metabolism, calcium
homeostasis, and bone health. It exists in two primary
forms: vitamin D; (cholecalciferol) and vitamin D,
(ergocalciferol). Both forms play critical roles in
preventing rickets, bone demineralization,
hypertension, cancers, and autoimmune disorderst?!.
Epidemiological studies have shown a correlation
between low vitamin D levels and the development or
progression of certain diseases, including psoriasis(4.
Furthermore, individuals with psoriasis have been
found to have an increased risk of cancer, particularly
keratinocyte cancer, lymphomas, lung cancer, and
bladder cancer!sl. The present study aimed to explore
the association between serum 25(OH)D levels and
cancer among U.S. adults with psoriasis, as this
relationship has not been previously investigated.

The National Health and Nutrition Examination
Survey (NHANES) is an American cross-sectional
survey that collects data on the health and nutrition of
the general population through stratified multistage
random sampling (https://www.cdc.gov/nchs/nhanes/).
This analysis included data from five two-year
NHANES survey cycles (2003-2004, 2005-2006,
2009-2010, 2011-2012, and 2013-2014), which are
the cycles that collected psoriasis prevalence
information. Participants aged 20 years or older were
included, while those with missing or implausible data
regarding psoriasis, cancer, or serum 25(OH)D levels,
as well as those without psoriasis (n = 15 570), were
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excluded (Fig. 1). A radioimmunoassay kit (DiaSorin,
Stillwater, MN, USA) was used to measure serum
25(OH)D levels at the National Center for
Environmental Health (Atlanta, GA, USA). The
diagnoses of psoriasis and cancer were based on self-
reported physician diagnoses. To generate unbiased
estimates from the complex NHANES sampling
design, we used appropriate sampling weights in our
analyses. All analyses were performed using R
software (version 4.4.1; R Foundation for Statistical
Computing, Vienna, Austria) and EmpowerStats
software (X&Y Solutions Inc., Boston, MA, USA). A
P value < 0.05 was considered statistically significant.

A total of 456 psoriasis ‘patients were included,
among whom 69 had cancer. Multivariate logistic
regression analysis was used to investigate the
association between serum 25(OH)D levels and
cancer. Table 1 shows the baseline characteristics of
psoriasis patients with and without cancer. Significant
differences were observed between the two groups in
age, race, diabetes, hypertension, waist circumference,
and 25(OH)D levels. In Table 2, model 1 was adjusted
for no covariates, model 2 was adjusted for age, sex,
and race, and model 3 was adjusted for age, sex, race,
hypertension, and waist circumference. In model 3,
the serum 25(OH)D level as a continuous variable was
associated with a 1% increased risk of cancer (odds
ratio [OR] = 1.01, 95% confidence interval [CI]:
1.00-1.03, P = 0.035 5). For the categorical analysis,
the vitamin D-deficient group (< 30 nmol/L) served as
the reference category. The > 100 nmol/L group
exhibited the highest relative odds of cancer, with an
OR of 8.56 (95% CI: 2.77-26.41, P = 0.0007) in
model 3.

High doses of vitamin D have been demonstrated to
effectively and safely treat psoriasis by increasing
serum 25(OH)D levels and improving Psoriasis Area
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Participants from NHANES in
2003-2006 and 2009-2014
(n=150938)

27 567 Participants aged
20-85 years
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Exclusions (n = 11 541):
Missing data on psoriasis
(n =3503)

| 16 026 Individuals |

Missing data on cancer (n = 20)
Missing data on serum 25(OH)D

levels (n =8 018)

Exclusion:

¥

Participants without psoriasis
(n =15 570)

| 456 Participants with psoriasis |

Individuals eventually
included (n = 456)

and Severity Index scores without signs of toxicity!l.
Our analysis revealed a positive association between
higher serum 25(OH)D levels —particularly levels
exceeding 100 nmol/L—and cancer risk in individuals
with psoriasis. This finding appears to contradict the

majority of prior literature, which suggests a
protective role of vitamin D against several types of
cancerlsl. Furthermore, analysis of the baseline

characteristics showed that psoriasis participants with
cancer had significantly higher mean serum 25(OH)D
levels than those without cancer (85 nmol/L wvs.
71 nmol/L, P = 0.011; Table 1), which also contrasts
with earlier studies that reported lower vitamin D
levels in cancer patients!”. Although our findings
differ from previous studies, all analyses were
conducted following the NHANES analytic
guidelines, including appropriate use of sampling

Fig. 1 Flow chart showing the selection of study participants. Weights, covariate adjuStmentS’ and SenSitiVity
analyses, ensuring the scientific rigor and
Table 1 Baseline characteristics of psoriasis participants with and without cancer
Characteristics Overall Cancer Without cancer Povalue
(N=19413 044)? (N=3007031) (N=16406013)?

Age [years, n (%)]! <0.000 1
> 60 155 (27) 44 (57) 111 (21)
20-60 301 (73) 25 (43) 276 (79)

Sex [n (%)]! 0.863 0
Female 237 (52) 38(50) 199 (52)
Male 219 (48) 31 (50) 188 (48)

Race [n (%)]! 0.008 0
Mexican American 39 (4) 3(1) 36 (5)
Other Hispanic 42 (5) 503) 37(5)
Non-Hispanic White 269 (80) 53.(91) 216 (78)
Non-Hispanic Black 51(5) 6(4) 45 (6)
Other race 55 (6) 2(1) 53(7)

Diabetes [ (%)]! 0.0420
Yes 79 (14) 15(18) 64 (13)
No 362 (84) 50 (74) 312 (85)
Borderline 15 (3) 4(8) 11(2)

Hypertension [n (%)]! 0.000 1
Yes 210 (42) 48 (63) 162 (38)
No 246 (58) 21 (37) 225 (62)

Alcohol use [n (%)]! 0.976 6
Yes 315(74) 51 (78) 264 (74)
No 141 (26) 18 (22) 123 (26)

BMI (kg/m?, mean + SD) 30£7 30£7 307 0.3713

Waist circumference (cm, mean + SD) 102 £ 15 106 £ 15 101 £ 15 0.006 8

25(OH)D (nmol/L, mean + SD) 73+28 85+34 71427 0.005 8

P-values were calculated using Pearson's Chi-square test with Rao & Scott adjustment for categorical variables, and design-based Kruskal-Wallis test for continuous

variables [BMI, waist circumference, and 25(OH)D].

'Unweighted counts (1) and weighted percentages (%); continuous variables are presented as weighted mean + SD.

2Weighted population estimates (V).

Abbreviations: BMI, body mass index; SD, standard deviation.
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Table 2 Odds ratio (OR) for cancer by total 25(OH)D levels in participants with psoriasis

25(OH)D,+25(0H)Dy: N Model 1 Model 2 Model 3
OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Continuous (nmol/L) 456/456 1.02 (1.01, 1.03) 0.003 5 1.01 (1.00, 1.02) 0.0522 1.01 (1.00, 1.03) 0.0355
Category (nmol/L)

<30 30/456 Reference Reference Reference

31-50 99/456 2.43 (0.93, 6.36) 0.076 9 3.89 (1.26, 12.08) 0.024 2 3.48(1.19,10.21) 0.029 5

51-75 156/456 1.45 (0.61, 3.46) 0.403 7 1.86 (0.72, 4.84) 0.208 8 1.94 (0.80, 4.66) 0.1495

75-100 119/456 3.55(1.73,7.27) 0.0013 3.38 (1.36, 8.37) 0.0126 3.90 (1.55, 9.80) 0.006 5

>100 52/456 7.66(3.06, 19.22) 0.000 1 7.49 (2.46, 22.85) 0.001 1 8.56 (2.77,26.41) 0.000 7
P for trend 0.0067 0.057 1 0.0347

sufficiency.

Model 1 was adjusted for none. Model 2 was adjusted for age, sex, and race. Model 3 was adjusted for age, sex, race, hypertension, and waist circumference.

aThe criteria for grouping serum 25(OH)D levels refer to the Institute of Medicine (IOM) and the Endocrine Society's classification criteria for the five classifications,
with the IOM considering 25(OH)D < 30 nmol/L to be vitamin D-deficient, 30-50 nmol/L to be vitamin D-insufficient, and = 50 nmol/L to be vitamin D-sufficient.
According to the Endocrine Society, 25(OH)D < 50 nmol/L is vitamin D-deficiency, 50-75 nmol/L is vitamin D insufficiency, and 25(OH)D = 75 nmol/L is vitamin D-

reproducibility of our results. These inconsistencies
may be attributed to the cross-sectional design of
NHANES, which limits causal inference and raises the
possibility of reverse causality. It is possible that
individuals with cancer were more likely to receive
vitamin D supplementation or phototherapy, leading
to elevated serum levels. Additionally, unmeasured
confounding factors, such as sun
supplement use, geographic location, and seasonal
variation, may have biased the observed associations.

These findings underscore the importance of
cautious interpretation when evaluating vitamin D's
role in psoriasis and cancer. While vitamin D
supplementation holds therapeutic promise, excessive
use may not confer additional benefits and could
potentially  increase cancer risk.  Therefore,
individualized monitoring is essential to ensure
optimal vitamin D levels and minimize potential
harm.

exposure,

The main strength of our study is the use of a large,
nationally representative U.S. sample, enhancing the
generalizability of the findings. However, several
limitations should be acknowledged. First, as a cross-
sectional study, it cannot establish the temporal
relationship between psoriasis and cancer, leaving
causal direction unclear. Second, due to the diversity
of cancer types, our study did not analyze specific
cancer subtypes. Nevertheless, our findings provide
valuable insights into the potential implications of
vitamin D supplementation for psoriasis patients with
cancer, thereby highlighting the need for further
research.

This work was supported by the National Natural
Science Foundation of China (Grant Nos. 82573974
and 82373475)t0 Z.Y.

Yours sincerely,
Lingquan Deng2, Yamei Gao2, Chenxingyue Zhang?,
Zhiqgiang Yin™

Department of Dermatology,
The First Affiliated Hospital of Nanjing Medical

University,

Nanjing, Jiangsu 210029,

China.

AThe authors contributed equally to this work.
=Corresponding author: Zhigiang Yin. E-mail:

yinzhigiang@njmu.edu.cn.

References

[1] Griffiths CEM, Armstrong AW, Gudjonsson JE, et al
Psoriasis[J]. Lancet, 2021, 397(10281): 1301-1315.

[2] Bai G, Peng Y, Liu Q, et al. Association between body
roundness index and psoriasis among US adults: A nation-
wide population-based study[J]. Lipids Health Dis, 2024,
23(1): 373.

[3] Pop TL, Sirbe C, Benta G, et al. The role of vitamin D and
vitamin D binding protein in chronic liver diseases[J]. Int J
Mol Sci, 2022, 23(18): 10705.

[4] Brozyna AA, Slominski RM, Nedoszytko B, et al. Vitamin D

signaling in psoriasis: Pathogenesis and therapy[J]. Int J Mol

Sci, 2022, 23(15): 8575.

Vaengebjerg S, Skov L, Egeberg A, et al. Prevalence,

—
W
[t}

incidence, and risk of cancer in patients with psoriasis and
psoriatic arthritis: A systematic review and meta-analysis[J].
JAMA Dermatol, 2020, 156(4): 421-429.

[6] Mufioz A, Grant WB. Vitamin D and cancer: An historical
overview of the epidemiology and mechanisms[J]. Nutrients,
2022, 14(7): 1448.

[7] Zhao Z, Cai W, Xing J, et al. Lower vitamin D levels and
VDR variants are risk factors for breast cancer: An updated
meta-analysis[J]. Nucleosides Nucleotides Nucleic Acids,
2023, 42(1): 17-37.


yinzhiqiang@njmu.edu.cn
https://doi.org/10.1016/S0140-6736(20)32549-6
https://doi.org/10.1186/s12944-024-02365-w
https://doi.org/10.3390/ijms231810705
https://doi.org/10.3390/ijms231810705
https://doi.org/10.3390/ijms23158575
https://doi.org/10.3390/ijms23158575
https://doi.org/10.1001/jamadermatol.2020.0024
https://doi.org/10.3390/nu14071448
https://doi.org/10.1080/15257770.2022.2107217

	References

