
Small vessel vasculitis of the central 
nervous system, also referred as angi-

ography negative primary angiitis of the 
central nervous system (PACNS), is a rare 
inflammatory disease among children. 
It can cause severe neurological deficits 
and deterioration in previously healthy 
children [1]. Current literature mainly ad-
dresses medium and large vessel CNS vas-
culitis. Evidence is scarce regarding small 
vessel CNS vasculitis among children and 
young adults. There are only a few case 
reports and cohort studies that shed light 
over this specific disease’s clinical mani-
festation, pathophysiology, and outcome. 
Clinical descriptions are variable regard-
ing pediatric PACNS. They vary from 

cognitive decline to seizures, hemipare-
sis, ataxia, aphasia, and decreased level 
of consciousness. The literature has de-
scribed different neurocognitive impacts 
in addition to 100% survival [1-5]. 

A healthy, adequately developed 17-year-
old male presented with sudden paraple-
gia, leg pain, numbness, which are flexia, 
and urinary retention. He was admitted to 
the pediatric intensive care unit (PICU) 
and underwent cranial and spinal mag-
netic resonance imaging (MRI), which 
demonstrated multiple hyperintense le-
sions in the brain and spinal cord, without 
pathological enhancement. Consequently, 
he was diagnosed with acute transverse 
myelitis and was treated with pulse steroid 
treatment and intravenous immunoglobu-
lins, after which he improved clinically 
and was transferred to rehabilitation. 

Two months later, during steroid ta-

per, he had a relapse, which presented 
as fever, headache, paraplegia, urinary 
retention, acute confusional state, and 
anisocoria with left ptosis. Subsequently, 
he exhibited severe decline in conscious-
ness and was transferred to the PICU 
where he was intubated and treated with 
high dose steroids and plasmapheresis.

As part of his evaluation, three ce-
rebral spinal fluid (CSF) examinations 
were performed, all of them within the 
normal range. The last lumbar puncture 
demonstrated protein 85, glucose 58, 
without cells and negative for oligoclo-
nal bands. Further evaluation was per-
formed. Broad infectious workup was 
negative, serologies for autoimmune 
encephalitis, ANA, ANCA, and APLA 
were all negative, brain magnetic reso-
nance angiography (MRA) and angiog-
raphy were unrevealing. The differential 
diagnosis was expanded and included 
acute disseminating encephalomyelitis 
(ADEM) and seronegative neuromyelitis 
optica (NMO). 

During the following months, the patient 
was treated with high doses of steroids, 
which lead to severe side effects includ-
ing weight gain, cushingoid features, 
emotional lability, and depression as well 
as a vascular necrosis of the femur head 
and acetabulum. Mycophenolate mofetil 
was started as a steroid sparing treat-
ment. During the next 8 months, he had 
five similar relapses, which ultimately 
required a definite diagnosis; therefore, a 
brain biopsy was performed. This biop-



sy revealed small-vessel CNS vasculitis. 
Subsequently, the patient started a stan-
dard treatment protocol, which included 

2 intrave-
nous cyclophosphamide every 4 weeks 

with gradual tapering [1]. 
The first three doses of cyclophospha-

mide were well tolerated. The patient felt 
good and was afebrile. One week follow-
ing the third dose, while he was home, 
he suddenly experienced chest pain and 
shortness of breath, which evolved to a 
cardiac arrest with unsuccessful cardio-
pulmonary resuscitation. In accordance 
with the family request, post mortem dis-
section was not performed. Thus, we did 
not reveal the definitive cause of death. 

We suspect that the sudden death 
occurred due to massive pulmonary 

embolus or myocardial infarction. In 

this case, we documented the child’s 

death as a result of small vessel CNS 
vasculitis, either due to the disease it-

self or the side effects of the treatment. 
This report highlights that the time to 

diagnosis is critical as shorter time can 
improve prognosis and spare steroid 

side effects.

A brain biopsy should be considered in 
any patient with neurologic and psychi-

atric symptoms with an abnormal brain 
MRI and no definite diagnosis. Further-

more, small vessel CNS vasculitis may 
result in mortality either due to the disease 

itself or to the treatment's side effects.

Severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) spike mRNA vaccines mediate protection from 
severe disease as early as 10 days after prime vaccination, 
when neutralizing antibodies are hardly detectable. 
Vaccine-induced CD8+ T cells may therefore be the main 
mediators of protection at this early stage. The details 
of their induction, comparison to natural infection, and 
association with other arms of vaccine-induced immunity 
remain, however, incompletely understood. Oberhardt and 
co-authors showed on a single-epitope level that a stable 
and fully functional CD8+ T cell response is vigorously 
mobilized one week after prime vaccination with bnt162b2, 
when circulating CD4+ T cells and neutralizing antibodies 

are still weakly detectable. Boost vaccination induced 
a robust expansion that generated highly differentiated 
effector CD8+ T cells; however, neither the functional 
capacity nor the memory precursor T cell pool was affected. 
Compared with natural infection, vaccine-induced early 
memory T cells exhibited similar functional capacities but a 
different subset distribution. Our results indicate that CD8+ 
T cells are important effector cells, are expanded in the 
early protection window after prime vaccination, precede 
maturation of other effector arms of vaccine-induced 
immunity and are stably maintained after boost vaccination.

Cancer immunotherapy has been highly successful 
in certain patients, but many patients do not respond. 
Peritoneal and plural tumor metastasis is associated with 
poor prognosis for non-small-cell lung cancer. In patients 
treated with checkpoint inhibitor immunotherapies, 
Chow et al. found that resident macrophages express 
TIM-4, a phosphatidylserine receptor. TIM-4 binding to 

phosphatidylserine on cytotoxic effector CD8+ T cells 
created an immunosuppressive microenvironment and 
limited antitumor activity. Administration of a TIM-4-
blocking antibody or genetic deletion of TIM-4 improved 
response to cancer immunotherapy in a mouse model.


