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Identification of Bacterial DNA in the Peripheral
Blood of Patients With Active Psoriasis
Psoriasis is a systemic autoimmune inflammatory disease that
shares some immunological aspects with other inflammatory-
based diseases, such as Crohn disease.1 Bacterial DNA
(bactDNA) fragments have been shown to induce a systemic
immunological response in Crohn disease and other settings.2,3

Although the results of most blood bacterial cultures are nega-
tive in patients with psoriasis, we hypothesized that the pres-
ence of bactDNA in the blood might act as a molecular trigger
in disease outbreaks and induce a systemic inflammatory re-
sponse in these patients.

Methods | This study included a consecutive series of patients
whose psoriasis had previously cleared or was being con-
trolled exclusively with topical medications who had a new
flare of psoriasis and a group of sex- and age-matched con-
trol participants without psoriasis. The study protocol was
approved by the Research Ethics Committee of the Hospital
General Universitario de Alicante and all patients gave writ-
ten informed consent. Exclusion criteria were the use of sys-
temic corticosteroids, methotrexate sodium, cyclosporine,
or anti–tumor necrosis factor drugs in the previous 3
months, antibiotic use in the previous 2 weeks, and the con-
comitant diagnosis of cirrhosis, intestinal bowel disease, and
signs of bacterial infection. At the time of inclusion, patients
were classified into severe, severe to moderate, moderate, or
slight psoriasis, according to the international Psoriasis Area
Severity Index.

A peripheral blood sample was collected from all partici-
pants and analyzed for routine biochemical laboratory val-
ues as well as interleukin (IL) 1B, IL-6, IL-12, tumor necrosis
factor, and interferon γ levels. An aliquot of blood was inocu-
lated under aseptic conditions in sterile, rubber-sealed Vacu-
tainer SST II tubes (BD Diagnostics) to detect and identify
bactDNA in the blood, as described previously.4 Statistical
analyses were performed using SPSS, version 22 (IBM). The
odds ratio and 95% CIs were determined as a measure of ef-
fect size. P < .05 was considered significant.

Results | Fifty-four patients with psoriasis and 27 controls were
included in the study. The baseline characteristics of these par-
ticipants are shown in Table 1. Blood bactDNA was present in

16 patients with psoriasis, all of whom showed the phenotype
of plaque psoriasis (16 of 45 [35.5%]), whereas 6 patients with
guttate psoriasis, 3 with inverse psoriasis, and all 27 controls did
not have bactDNA in the blood. Species identification corre-
sponded to Escherichia coli (n = 9), Klebsiella pneumoniae
(n = 2), Enterococcus faecalis (n = 2), Proteus mirabilis (n = 1), Strep-
tococus pyogenes (n = 1), and Shigella fresneli (n = 1).

A higher proportion of findings of bactDNA in the blood
was observed in patients with plaque psoriasis compared with
patients with other psoriasis phenotypes (35.5% vs 0%; P < .05).
The patient’s age at diagnosis of psoriasis and years since the
first episode of psoriasis showed statistically significant dif-
ferences in patients with and without bactDNA in the blood.
The systemic inflammatory response was significantly higher
in patients with bactDNA compared with other patients and
controls (Table 2).

Discussion | In the patients with psoriasis in this study, bactDNA
was associated with increased levels of IL-1β, IL-6, IL-12, tu-
mor necrosis factor, and interferon γ. BactDNA induces a po-

Table 1. Baseline Clinical and Analytical Characteristics of Patients
With Psoriasis and Controls

Characteristic

Patients With
Psoriasis
(n = 54)

Controls
(n = 27)

Age, mean (SD), y 44.5 (12.6) 42.6 (10.3)

Female sex, No. (%) 22 (41) 13 (48)

Medical history, No. (%)

Allergic rhinitis 6 (11) 1 (4)

Dyspepsia and hiatal hernia 2 (4) 1 (4)

Hypercholesterolemia 2 (4) 2 (7)

Atopic dermatitis 1 (2) 0

Hyperthyroidism 1 (2) 0

Depression 1 (2) 0

Hypertension 1 (2) 1 (4)

β-Lactam allergy 1 (2) 0

Analytical characteristics, mean (SD)

Glucose level, mg/dL 95.7 (12.1) 99 (16.2)

Serum creatinine level, mg/dL 1.0 (0.3) 0.8 (0.4)

WBC count, cells/μL 9.7 (2.4) 7.6 (1.9)

C-reactive protein level, mg/L 2.5 (0.3)a 0.8 (0.3)

Bacterial DNA present, No. (%) 16 (29.6)a 0

Inflammatory mediators, mean (SD),
pg/mL

Interferon γ 60.6 (48.4)b 24.9 (6.9)

TNF 44.3 (35.2)b 14.0 (3.7)

IL-1β 31.2 (26.5)b 11.6 (1.6)

IL-6 65.7 (41.7)b 34.2 (8.2)

IL12 79.3 (65.7)b 34.2 (9.5)

Abbreviations: IL, interleukin; TNF, tumor necrosis factor;
WBC, white blood cell.

SI conversion factors: To convert glucose level to millimoles per liter, multiply by
0.0555; serum creatinine level to micromoles per liter, multipy by 88.4; white
blood cell count to ×109 per liter, multiply by 0.001; C-reactive protein level to
nanomoles per liter, multiply by 9.524.
a P < .05.
b P < .01.
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tent immune response by joining toll-like receptor 9 in im-
mune cells.4 The levels of cytokines in patients with psoriasis
and bactDNA in the blood were significantly higher than those
of patients with psoriasis without evidence of bactDNA. More-
over, the presence of bactDNA was evident in patients with lon-
ger duration of the disease and in those whose disease was evi-
dent at a younger age (Table 2). It may be that the presence of
bactDNA identifies a subset of patients with a more aggres-
sive course of psoriasis.

Nucleotide sequencing revealed that E coli was the most
prevalent source of bactDNA (9 of 16 isolates). The rest of the
bacterial species’ origin of the detected genomic fragments also
corresponded to the type of flora commonly found in the in-
testinal lumen. Therefore, the bactDNA detected in our pa-
tients with psoriasis may have their origin in the intestinal
lumen.5 Supporting this hypothesis is the fact that intestinal
permeability has already been reported to be increased in pa-
tients with psoriasis.6 Taken together, these data suggest a role
for bactDNA translocation in active plaque psoriasis.

Ana Ramírez-Boscá, MD
Vicente Navarro-López, MD
Asunción Martínez-Andrés, MD
José Such, MD
Rubén Francés, PhD
José Horga de la Parte, MD
Manuel Asín-Llorca, MD

Author Affiliations: Department of Dermatology, Centro Dermatológico
Estético, Alicante, Spain (Ramírez-Boscá, Martínez-Andrés, Asín-Llorca); Clinical
Research Unit, Centro Dermatológico Estético, Alicante, Spain (Ramírez-Boscá,
Navarro-López, Martínez-Andrés); Infectious Diseases Unit, Centro
Dermatológico Estético, Alicante, Spain (Navarro-López); Department of
Clinical Medicine, Miguel Hernández University, Elche, Alicante, Spain (Such,
Francés); Centro de Investigación Biomédica en Red, Enfermedades Hepáticas y
Digestivas, Instituto de Salud Carlos III, Madrid, Spain (Such, Francés); Digestive
Disease Institute, Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates
(Such); Department of Pharmacology, Pediatrics and Organic Chemistry, Miguel
Hernández University, Elche, Alicante, Spain (Horga de la Parte).

Accepted for Publication: December 11, 2014.

Corresponding Author: Vicente Navarro-López, MD, Unidad de Investigación
Clínica, Centro Dermatológico Estético de Alicante, Calle Alonso Cano, 51, 03014
Alicante, Spain (vnavarro@centrodermatologicoestetico.com).

Published Online: March 11, 2015. doi:10.1001/jamadermatol.2014.5585.

Author Contributions: Drs Navarro-López and Ramírez-Boscá had full access to
all the data in the study and take responsibility for the integrity of the data and
the accuracy of the data analysis.
Study concept and design: Ramírez-Boscá, Navarro-López, Such.
Acquisition, analysis, or interpretation of data: All authors.
Drafting of the manuscript: Navarro-López, Such.
Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Navarro-López.
Administrative, technical, or material support: Martínez-Andrés, Francés, Asín-
Llorca.
Study supervision: All authors.

Conflict of Interest Disclosures: None reported.

Additional Contributions: Encarna Espejo-Luna, BSN, Centro Dermatologico
Estetico de Alicante, Spain, provided clinical contributions and effort into this
work. She was not financially compensated.

1. Moran CP, Shanahan F. Gut microbiota and obesity. Best Pract Res Clin
Gastroenterol. 2014;28(4):585-597.

2. de Vlam K, Gottlieb AB, Mease PJ. Current concepts in psoriatic arthritis:
pathogenesis and management. Acta Derm Venereol. 2014;94(6):627-634.

3. De Hertogh G, Aerssens J, Geboes KP, Geboes K. Evidence for the
involvement of infectious agents in the pathogenesis of Crohn’s disease. World J
Gastroenterol. 2008;14(6):845-852.

4. Such J, Francés R, Muñoz C, et al. Detection and identification of bacterial
DNA in patients with cirrhosis and culture-negative, nonneutrocytic ascites.
Hepatology. 2002;36(1):135-141.

5. Baker PI, Love DR, Ferguson LR. Role of gut microbiota in Crohn’s disease.
Expert Rev Gastroenterol Hepatol. 2009;3(5):535-546.

6. Humbert P, Bidet A, Treffel P, Drobacheff C, Agache P. Intestinal permeability
in patients with psoriasis. J Dermatol Sci. 1991;2(4):324-326.

Table 2. Baseline Clinical, Serum, and Analytical Characteristics
of Patients by the Absence or Presence of BactDNA in Serum

Characteristic
BactDNA+ Psoriasis
(n = 16)

BactDNA− Psoriasis
(n = 38)

Age, mean (SD) [range], y 41.0 (14.7) [18-56] 45.7 (12.3) [21-66]

Female sex, No. (%) 10 (63) 12 (32)

Medical history, No. (%)

Allergic rhinitis 2 (13) 3 (8)

Hypercholesterolemia 0 2 (5)

Dyspepsia 0 2 (5)

Hypertension 0 3 (8)

Type of psoriasis, No. (%)

Plaque 16 (100)a 29 (76)

Guttate 0 6 (16)

Inverse 0 3 (8)

PASI score category,
No. (%)

Slight 1 (6) 4 (11)

Moderate 14 (88) 28 (74)

Moderate/severe 2 (13) 5 (13)

Outcome of psoriasis,
mean (SD) [range]

Time since diagnosis, y 27.5 (18.2) [2-50]b 17.5 (9.9) [1-44]

Age at diagnosis, y 15.2 (11.1) [5-43]b 30.2 (13.4) [12-58]

Outbreaks, No. 2.1 (1.1) [1-3] 2.0 (0.7) [1-4]

Analytical characteristics,
mean (SD)

Glucose level, mg/dL 92 (15.7) 97 (10.1)

Serum creatinine,
mg/dL

0.9 (0.4) 1 (0.4)

WBC count, cells/μL 9.4 (2.2) 9.8 (2.4)

C-reactive protein level,
mg/L

2.8 (0.5) 2.4 (0.6)

Inflammatory mediators,
mean (SD)

Interferon γ 130.8 (22.7)b 29.7 (7.5)

TNF 95.2 (14.0)b 21.7 (7.5)

IL-1β 68.3 (9.3)b 13.6 (3.7)

IL-6 176.8 (23.2)b 36.9 (8.2)

IL-12 125.9 (17.8)b 38.8 (6.3)

Abbreviations: bactDNA+, presence of bacterial DNA; bactDNA−, absence of
bacterial DNA; IL, interleukin; PASI, Psoriasis Area Severity Index; TNF, tumor
necrosis factor; WBC, white blood cell.

SI conversion factors: To convert glucose level to millimoles per liter, multiply by
0.0555; serum creatinine level to micromoles per liter, multipy by 88.4; white
blood cell count to ×109 per liter, multiply by 0.001; C-reactive protein level to
nanomoles per liter, multiply by 9.524.
a P < .05; mean of plaque psoriasis and bactDNA+ vs other phenotypes of

psoriasis and bactDNA+.
b P < .001; compared bactDNA+ vs bactDNA− groups.
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