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Abstract 

Glioblastoma multiforme is the most frequent primary brain tumor. The clinical course of gli-

oblastoma is almost invariably fatal. Combined chemo-irradiation with temozolomide is cur-

rently the standard of care for newly diagnosed glioblastoma and concurrent Nivolumab, an 

anti-PD-1 monoclonal antibody is being studied for de novo glioblastoma. We present a 62-

year old patient with glioblastoma, which was discovered during evaluation of sudden-onset 

moderate ataxia. Following craniotomy of the glial tumour he received chemo radiation. Dur-

ing this first-line treatment the patient participated in the CA209–548 phase III placebo con-

trolled study investigating the addition of concurrent nivolumab. One month after the last 

administration of nivolumab after 60 weeks of study participation, magnetic resonance imag-

ing scan showed progressive disease. Therefore stereotactic re-irradiation was given. Five days 

after completing radiation therapy and 50 days after his last nivolumab course he developed 

a mild diffuse generalized pruritic maculopapular exanthema. Skin biopsy was very indicative 

for a drug hypersensitivity reaction. The maculopapular rash and pruritus was successfully 
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treated with moderate potency topical corticosteroids and prednisone. With the introduction 

of PD1/PD-L1 inhibitors and other immunotherapies tweaking the immune system to target 

cancer cells one can argue that once local radiation triggers a local immune mediated hyper-

sensitivity reaction as seen in radiation recall dermatitis, the subsequent hypersensitivity reac-

tion which would traditionally only be a local reaction is now possible to advance to more 

pronounced (systemic) reactions as seen in an abscopal effect. Therefore, we propose a com-

bined name to coin this effect, the abscopal radiation recall phenomenon. 

 © 2019 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Glioblastoma multiforme (GBM) is the most frequent primary brain tumor and is of astro-
cytic origin. The clinical course of GBM is almost invariably fatal, with a median survival of 12 
months [1]. The addition of temozolomide (TMZ) to 60 Gy of radiotherapy improves two-year 
survival from 11% to 27%, and combined chemo-irradiation with TMZ is currently the stand-
ard of care for newly diagnosed GBM [2]. Once a GBM recurs however, the treatment options 
are limited. The mechanistic rationale supporting cancer immunotherapy rests on the prem-
ise that tumors can be recognized as foreign rather than as self and can be effectively attacked 
by an activated immune system [3]. 

The anti-PD-1 monoclonal antibody nivolumab is a fully-human monoclonal immuno-
globulin (Ig) G4 antibody which binds to the PD-1 cell surface membrane receptor expressed 
by activated T and B lymphocytes, blocking the interaction between PD 1 and its ligands and 
down-regulating antigen-specific T cell responses. Nivolumab is currently being studied in 
two phase 3 studies with de novo glioblastoma (NCT02617589 and NCT02667587) [4]. 

Case Presentation 

A 62-year old man underwent a craniotomy with total resection of a glial tumour in the 
right sided fronto-parietal brain lobe, which was discovered during evaluation of sudden-on-
set moderate ataxia. Histological examination revealed IDH (isocitrate dehydrogenase) wild 
type glioblastoma multiforme with MGMT (O-6-Methylguanine-DNA Methyltransferase) hy-
permethylation. Post-operative chemoradiation was given with a total dose of 30 fractions of 
2 Gy and temozolomide 75 mg/m2/day followed by six courses of temozolomide 200 mg/m2 
days 1–5 every 4 weeks. During this first-line treatment the patient participated in the CA209–
548 phase III placebo controlled study investigating the addition of nivolumab with standard 
chemoradiation. From August 2017 till August 2018 the patient received 19 courses of 
nivolumab/placebo of which the first eight courses were given every 2 weeks at fixed dose of 
240 mg and following courses every 4 weeks at fixed dose of 480 mg according to study pro-
tocol. One month after the last administration of nivolumab/placebo, magnetic resonance im-
aging (MRI) scan showed progressive disease after 60 weeks of study participation. At that 
time, the patient had some minor complaints not related to treatment: cognitive disorder 
grade 1, depth perception grade 1, neuropathy grade 1 and fatigue grade 1. Per advice of the 
multidisciplinary tumour board, a FET-PET-scan was performed, confirming a compact area 
of recurrent disease at the border of the radiation field. Subsequently, stereotactic re-irradia-
tion was given with three fractions of 7 Gy on the lesion in the right periventricular region. No 
prophylactic dexamethasone was administered as no risk of radiation-induced edema was 
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expected. Five days after completing radiation therapy and 50 days (1.6 months) after his last 
nivolumab/placebo course and 15.6 months after initiating the study he developed a macu-
lopapular rash in both armpits (Fig. 1).  

The patient (Fitzpatrick skin type 1) was evaluated by the dermatology department and 
presented with a mild diffuse generalized pruritic maculopapular exanthema with excoria-
tions starting in axillar region and later more pronounced on the ventral side of the arms and 
proximal area of the legs. The skin of the head region was not involved.  

Skin biopsy revealed a minimally spongiotic epidermis with slight exocytosis of lympho-
cytes in the epidermis. In the superficial dermis small blood vessels with a lympho-histiocytic 
infiltrate including interstitial eosinophilic granulocytes were present. The histology was very 
indicative for a drug hypersensitivity reaction. 

The maculopapular rash was treated with moderate potency topical corticosteroids and 
prednisone 40 mg once daily for a total duration of 12 days in a tapered schema. The pruritus 
and rash resolved within 6 weeks. 

Because of suspected (systemic) radiation recall phenomenon we obtained permission 
from the study sponsor, BMS, for unblinding procedure revealing he was treated in the 
nivolumab arm. Careful evaluation of all drug exposures revealed that besides metformin, en-
alapril and levetiracetam; nivolumab was the only additional drug given in the past 40 weeks. 

Discussion and Conclusion 

Nivolumab is an anti-PD-1 monoclonal antibody a checkpoint inhibitor also known as an 
immunomodulator; activating the patient’s immune system to tackle cancer cells [5]. By stim-
ulating the patient’s immune system this can result in immune system related adverse events, 
most commonly the gastrointestinal tract, endocrine glands, skin, and liver [6]. Cutaneous ad-
verse events occur in 40% of patients who receive nivolumab, most commonly maculopapular 
rashes (15–21.7%) and pruritus (17–18.8%). Less frequently vitiligo, psoriasis and mucosal 
complaints are reported [7]. Generally, cutaneous adverse events occur 4.2 months (median; 
range of 0.5–38.0 months) after starting nivolumab. Cutaneous adverse reactions have also 
developed after the drug therapy was terminated [8]. Interestingly, in our patient, his gener-
alized cutaneous adverse event was closely associated with the re-initiation of local radiother-
apy, reminding us of the abscopal effect. 

In 1953, Dr. R.H. Mole first coined this term as “an action at a distance from the irradiated 
volume but within the same organism” [9]. This effect is still poorly understood, it is postu-
lated that local radiation can trigger complex tissue responses that can have systemic effects 
on tumor growth and/or inhibition [10]. In our patient the effect on tumor growth was incon-
clusive as subsequent MRI showed some degree of tumor progression; however this could 
also have been radionecrosis, a result of tissue necrosis due to high dose (re-) irradiation. The 
patient deceased 4 months later.  

The strong correlation between radiation and the notable generalized cutaneous reaction 
shortly thereafter suggests that the localized radiation initiated an immune mediated re-
sponse. A similar effect can be observed in patients who receive anti-cancer agents and sub-
sequent radiation [11], as was the case in our patient. This phenomenon is widely recognized 
as radiation recall dermatitis (RRD), however for RRD, the location of the dermatitis is com-
pletely shaped like the projected radiotherapy field that was administered earlier. This phe-
nomenon has been acknowledged after the introduction of the first cytotoxic therapy over 60 
years ago and has been described for the majority of the drugs commonly used in cancer 
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therapy [12]. The underlying mechanism is poorly understood; it is proposed that it is a hy-
persensitivity reaction, induced by administration of chemotherapy and recalled by subse-
quent radiation. The occurrence of RRD can range from a few days up to years later. 

With the introduction of PD1/PD-L1 inhibitors and other immunotherapies tweaking the 
immune system to target cancer cells, one can argue that once local radiation triggers a local 
immune mediated hypersensitivity reaction as seen in RRD, the subsequent hypersensitivity 
reaction which would traditionally only be a local reaction is now enabled to advance to more 
pronounced (systemic) reactions as seen in abscopal effects due to the immunomodulatory 
effects of the immunotherapy. Therefore, we propose a combined name to coin this effect, the 
abscopal radiation recall phenomenon (ARRP). This phenomenon could theoretically have 
clinical implications for future treatment models as it could be used as a marker for treatment 
response and/or be an adverse effect which needs to be recognized and treated effectively. 
We present, to our knowledge, the first case of an abscopal radiation recall phenomenon 
(ARRP).  
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Fig. 1. Characteristic maculopapular rash, initially in the axillae and later more diffuse all over the patient’s 

body. 
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