Smallpox vaccination in the setting of autoimmune disease:
a case report on accelerating autoimmune processes
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Objective
It should be explored if the smallpox
vaccine has the potential to significantly
progress psoriasis as one of its adverse
effects and why this could happen.

Introduction

Psoriasis is a chronic inflammatory autoimmune disease of
the skin and joints characterized by erythematous plaques,
arthritis, and is associated with several comorbidities. The
prevalence of psoriasis among people in the United States
ages 20 years and older is 3.2%. Routine vaccination of
smallpox in the US has stopped in 1972 after the disease
was eradicated, however the vaccine is required for
travelers deploying to the Korean peninsula for greater than
15 days. Currently, the vaccine is contraindicated for
persons who have a history of dermatitis, autoimmune
conditions, cancer, etc. In contraindicated individuals,
vaccines are suspected to cause a variety of adverse
reactions such as, but not limited to, fever, chills, local skin
reactions. However, there is no direct association between
smallpox vaccination and psoriatic arthritis onset that has
been documented. As it stands the biggest concern in a
patient with psoriasis, in addition to spreading the virus
through open wounds, is the development of a reaction
similar to eczema vaccinatum, known as the Koebner
response, but this conclusion is likely incomplete as it does
not go as far to include hastening of the autoimmune
disease as a contraindication.
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Timeline
May 2013: Initial diagnosis of scalp psoriasis

June 2013: Smallpox vaccine administered

Lab Results

Discussion

R Knee Aspiration

July 2013

Appearance

Synovial fluid cloudy, yellow

Gram Stain

Many WBC, no organisms

Crystal Exam
RBC (cells/mcL)
WBC (0-150 cells/mcL)
Culture

negative
364
8595, 73% neutrophils
negative
07/2013

July 2013: Develops vaccine site psoriatic reaction and
right knee pain with effusion

July 2013: Arthrocentesis consistent with psoriatic
arthritis. Responded to intrarticular cortisone.

Rheumatoid Arthritis Factor (0.013.9 IU/mL)
CCP Antibodies (0-19 units)
Antinuclear Antibodies
Erythrocyte Sedimentation Rate (015 mm/hr)
C reactive Protein (0.20-9.00 mg/L)

Historically, the adverse effects caused by the
smallpox vaccination range from skin
manifestations to at worst, post vaccination
encephalopathy. However, based on this case, it
should be explored if the smallpox vaccine has
the potential to significantly progress psoriasis
as one of its adverse effects and why this could
happen.
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Lab results including CBC and CMP were grossly normal as
were specialized tests to exclude other inflammatory
processes such as rheumatoid arthritis

Imaging

August 2013: additional involvement of two joints in left
foot and one joint in left hand

Patient Presentation

27 year old active duty Marine with past medical
history of scalp psoriasis and eczema vaccinatum
secondary to receiving the smallpox vaccination three
weeks prior presents with pain and swelling of his
right knee. An aspiration of the knee was performed
which revealed an inflammatory effusion without
crystals present. This was diagnosed as psoriatic
arthritis. Patient had further psoriasis arthritis
exacerbations that presented in the left middle toe,
right thumb, bilateral elbows, knees, and feet, left
great toe, low back, and bilateral hands. During this
time, skin manifestations also increased exponentially
spreading from fairly limited involvement of his scalp,
forehead, and anus to now include erythematous
plaque present in the axillae, umbilicus and groin,
with penile and scrotal involvement, and scaling
plaques on the torso and extremities. Patient suffers
decreased quality of life due to difficulty with his daily
activities such as writing and gripping weights.

November 2013: Skin involvement progressed to include
plaque psoriasis of axillae, gluteal cleft, torso and inverse
psoriasis of groin including genitals

November 2013: Adalimumab and methotrexate therapy
initiated

January 2015: Medically retired from military service
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6/26/2013 Right Knee X-Ray Imaging.
Findings: No fracture or dislocation normal mineralization and
alignment, large suprapatellar joint effusion. Normal soft
tissues.
Patient also had radiographs of R shoulder, right elbow, right
hand, right knee, left fingers, and left toes. No imaging
showed pathologic findings.
Because it takes many years for psoriatic arthritis to show
features on radiographic imaging these normal X-rays were
expected. The initial stages psoriatic arthritis are characterized
by soft tissue inflammation as opposed to bone and joint
damage. However, some changes that could one day be seen
on imaging for psoriatic arthritis include joint erosions, joint
space narrowing, bony proliferation, osteolysis, and spur
formation

Smallpox vaccine induces heightened CD4+ and
CD8+ T cell responses that peak two to four
weeks post immunization. The cytokines
released from the CD8+ cells induce activation
and proliferation of synovial fibroblasts. These
fibroblasts are able to secrete increased amounts
of TNFa, IL-1B, IL-6, and IL-8, all which may
point to the patient’s cause of his psoriatic
arthritis.
The broader concern is in the event of a need to
vaccinate a large population, would all seeking
vaccination be truthful in medical history in light
of concern for exposure; and would the risk of
vaccination versus the risk of exposure justify an
adverse reaction to the vaccine. In light of these
concerns, the need to understand the pathology
to better mitigate those at risk, or at the very
least have an understanding, of these types of
events warrants further investigation.

Resources

Cono, Joanne M.D. et al. Small Pox Vaccination and Adverse
Reactions. CDC. 2003.
Langley RGB, Krueger GG, Griffiths CEM
Psoriasis: epidemiology, clinical features, and quality
of life Annals of the Rheumatic
Diseases 2005;64:ii18-ii23.
Murat, Icen, et al. Trends in incidence of adult-onset psoriasis over
three decades: a population based study – PubMed –
NCBI. 2011.
New York State Department of Health. Smallpox questions and
answers: The Disease and Vaccine. 2003
Rachakonda, TD, et al. Psoriasis prevalence among adults in the
United States – PubMed-NCBI 2014.

