
Immunologic reactions to safe and ef-
fective vaccinations raise concerns for 

both treating physicians and patients. In 
modern medicine, vaccinations remain 
one of the best public health measures 
preventing spread of infectious diseases;  
however, growing apprehension about 
risks of vaccination have been associat-
ed with concerns regarding outbreaks of 
vaccine-preventable diseases [1,2]. Vac-
cine safety assessment depends on popu-
lation based background analysis failing 
to account for interindividual factors in-
cluding genetic predisposition to immune 
hyperstimulation, autoimmunity among 
other factors. 

This issue of the 
 ( ), contains a case 

report by Kantor and colleagues [3] de-
scribing a case of Henoch–Schönlein 
purpura (HSP) post-influenza vaccina-
tion. In their report, the authors describe 
the case of a 4-year-old girl with past 
medical history only significant for sea-
sonal urticaria including a rash spreading 
over the trunk and both upper and low-
er extremities. Given the characteristic 
appearance of the rash, microhematuria, 
and supporting lab findings, a diagnosis 
of HSP, as defined by the American Col-
lege of Rheumatology, was made. Ruling 
out other possible causes of rash in this 

young patient, the authors highlighted 
the administration of flu jab 8 days prior 
to presentation. 

Several publications report vasculiti-
des following influenza vaccination, the 
majority of which are small vessel vascu-
litis [4-7]. HSP cases following influenza 
showed a latency between vaccination and 
disease development of 1 to 22 days with 
an average of 12 days. Most patients de-
veloped the characteristic clinical picture 
after receiving one dose of vaccination; 
however, others developed an immune 
response after re-challenging with anoth-
er dose of vaccination. Patients with past 
medical history significant for  HSP, drug 
eruptions, or allergies to food components 
were most at risk [4,8-10]. Triggers to 
HSP remain unclear; however, association 
between drugs, infections, and vaccina-
tion have been suggested [11,12]. 

In a case control study comprised of 
288 cases and 617 controls, vaccination 
with measles-mumps-rubella was asso-
ciated with increased risk of HSP (odds 
ratio [OR] 3.4; 95% confidence interval 
[95%CI] 1.2–10.0), raising the possibil-
ity of a vaccine administration acting as 
a trigger to disease development [13]. 

Another line of evidence can be de-
duced from exploring the vaccine ad-
verse event report system (VAERS) for 
reports on HSP post-seasonal flu vaccine. 
Indeed, close to 90 events were retrieved 
with onset intervals ranging between a 
day and 60 days while the majority of 
cases onset was within the first 15 days. 

Similar to published peer reviewed re-
ports, multiple case studies had docu-
mented history of heightened immune 
response, including reactive airways 
diseases, eczema, seasonal allergy, and 
autoimmune disease. 

On broader exploration of the im-
munologic and immune-like adverse 
reactions to vaccination, it is clear that 
adverse reactions do not always result 
from the viral antigen inoculated, but can 
occur from adjuvants used for vaccine 
preparation [Figure 1] [14]. Autoimmune 
diseases and immunologic phenomena 
usually result from an interplay of fac-
tors including genetic susceptibilities, 
environmental triggers (i.e., drugs, in-
fections) and epigenetic modification 
[15]. It is well established that viral in-
fections, also vaccines, are capable of 
hyperstimulting the immune system and 
result in a response against self-antigen 
by mechanisms including molecular 
mimicry, epitope spreading, bystander 
activation and polyclonal spreading [16]. 
Perhaps the most established mechanism 
would be molecular mimicry, where 
cross reactivity between microorganism 
antigen and self-antigen result in break 
of tolerance and mounting to an immune 
response. In other situations, polyclonal 
activation of the immune system results 
in proliferation of B cells and subsequent 
hyperstimulation of the immune system 
accompanied with formation of circulat-
ing immune complexes resulting in dam-
age to self-tissues.



Other vaccine components, such as 
adjuvants, act to enhance antigen specific 
immune response and might inadvertently 
result in immune hyperstimulation. Alu-
minum oxyhydroxide (alum) is widely 
used as an immunological adjuvant of vac-
cines. Concerns regarding its use emerged 
following possible links to macrophagic 
myofasciitis (MMF) lesions detected in 
patients with myalgic encephalomyelitis 
that were characterized by biopersistance 
of these alum particles in susceptible in-
dividuals [17]. Mechanisms of adjuvan-
cy remain elusive. It is postulated that 
adjuvants promote antigen presentation 
and consequently enhance the innate and 
adaptive immune response to antigens 
[17]. Adjuvants are developed to mimic 
toll like receptor ligands, thus resulting in 
activation of toll like receptors and cyto-
kine production and subsequent initiation 
of innate immune response, which can 
then activate an adaptive response [18]. In 
animal studies, intraperitoneal immuniza-
tion of murine mice with pristine, an oil 
adjuvant, resulted in systemic lupus ery-
thematosus like disease and arthritis [19]. 
A similar outcome was reported in Atlan-
tic salmon [20].

The relationship between vaccination and 
immune disease remains unclear and rais-

es clinical and ethical questions. In the 
modern era, vaccination remains a corner 
stone in the prevention of infectious dis-
ease spread due to their effectiveness and 
safety in most individuals. It is clear that 
it rests on our shoulders, as physicians, to 
continue monitoring for side effects and to 
identify co-factors and individuals at risk 
of sustaining an adverse reaction from 
vaccines to prevent those ramifications 
and to maintain compliance among indi-
viduals. The refinement of our approach 
of vaccine development may eventually 
lead us to developing safer, and where ap-
plicable, personalized vaccines. 


