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Abstract  
Checkpoint inhibitors achieved regression of cancer in a minority of patients, while the 
majority suffered immune-related adverse events (IrAEs). IrAEs could affect any tissue, their 
incidence may reach up to 90% of patients and toxicity is dose-dependent. Cancer regression 
can only be achieved by tolerance breakdown. Since autoimmunity is emerging as the 
nemesis of immunotherapy, a therapeutic paradigm shift is required. Based on the hypothesis 
that the anti-CTLA-4 therapy has similar mechanism to that occurring in inherited human 
CTLA4 haplo-insufficiency, it was predicted that autoimmune T cells can be harnessed by a 
low-dose combined checkpoint blockade. The proof-of-principle was first demonstrated in a 
heavily pre-treated triple negative breast cancer (TNBC) patient with far advanced pulmonary 
metastases and severe shortness of breath, who had exhausted all conventional treatment. 
The patient was treated with immune checkpoint blockade including ipilimumab (0.3 mg/kg) 
combined with nivolumab (0.5 mg/kg). This was complemented with interleukin-2 treatment 
and loco regional- and whole body hyperthermia without classical chemotherapy. The patient 
went into complete remission of her lung metastases and all cancer related symptoms 
vanished with transient WHO I-II diarrhea and skin rash. The patient remained alive for 27 
months after the start of treatment. Previous NCI director and Nobel laureate Harold Varmus 
stated that we can really learn from such “exceptional responders”. Since this protocol 
consists only of approved drugs and treatments, our prediction that autoimmune T-cells 
induced by a low-dose immune checkpoint blockade are powerful therapeutic tools can be 
confirmed or refuted in prospective controlled clinical trials. 
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