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Introduction

Castration resistant prostate cancer is deϐined by disease progression despite 
androgen deprivation therapy and may present with rise in sPSA levels or progression 
of pre-existing disease with appearance of new lesions [1]. 10-20% of prostate cancer 
patients progress to mCRPC with 90% of them presenting with bone metastasis [2]. 
Docetaxel chemotherapy is considered as the standard of care in metastatic castration 
resistant prostate cancer (mCRPC) patients. Patients with disease progression 
regardless of docetaxel have limited therapy options. In patients who have exhausted 
all therapy options the introduction of targeted radionuclide therapy with 177Lu-
PSMA-DKFZ-617 has opened a new horizon in the treatment of mCRPC. In this study, 
we present the course of treatment in a case of mCRPC patient treated 177Lu-PSMA-
DKFZ-617 therapy. 

Case Report

A 69-year old male was diagnosed as a case of carcinoma prostate in January 2007. 
Biopsy was suggestive of Adenocarcinoma (Gleason’s Grade 7). Magnetic resonance 
imaging showed enlarged prostate with hypointense lesion in the head of humerus. 
He was started on bicalutamide and injection Zoladex in 2007 and continued till 
2012 which was succeeded by bilateral orchidectomy. During hormonal therapy, 
radiation therapy to the prostate by an intensity modulated radiotherapy technique 
was conducted. He received 45 Gy in 25 fractions to the whole pelvis followed by 30.6 
Gy in 17 fractions to the prostate. His routine blood counts were found to be normal 
throughout the treatment. Despite hormonal therapy, patient presented with low 
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back ache and rising sPSA levels (94 ng/ml). 99mTc-MDP whole body bone scan was 
performed with scan ϐindings suggestive of multiple skeletal metastases involving the 
left scapula, B/L ribs, T4-5, T11,12 and L1-L5 vertebrae. 40 fractions of radiotherapy 
from cervical to lumbar spine were delivered followed by Honvan 120 mg thrice a day 
till October 2014. Subsequently, 4 cycles of Docetaxel chemotherapy was administered 
but discontinued and switched to Abiraterone treatment due to persistently rising 
sPSA levels (156 ng/ml) and continued till November 2016. The patient was referred 
to the department of Nuclear Medicine for further management. Baseline 68Ga-PSMA-
HBED-CC PET/CT was performed for the staging of disease and scan features were 
suggestive of heterogeneous tracer uptake in the prostate, with sub-centimetric 
bilateral common iliac, paraaortic lymph nodes with mild tracer uptake and avid 
tracer uptake in multiple sclerotic skeletal metastases (Figure 1). Based on 68Ga-PSMA-
HBED-CC PET/CT ϐindings, patient was scheduled for 177Lu-PSMA-617 radioligand 
therapy. Interestingly, biochemical partial response was noted immediately after 1st 
cycle of 177Lu-PSMA-DKFZ-617 therapy (3700 MBq) with reduction of sPSA levels 
from 246 ng/ml to 108 ng/ml (Figure 1b). subsequently, four cycles of 177Lu-PSMA-
DKFZ-617 radioligand therapy (cumulative activity: 14800 MBq) were administered 
to the patient followed by an intrim 68Ga-PSMA-HBED-CC PET/CT. Intrim 68Ga-PSMA-
HBED-CC PET/CT scan demonstrated a near complete remission(Figures 1d,1h,1i) of 
disease with further decreases in the sPSA levels (108 ng/ml to 2.5 ng/ml, P<0.000). 
The patient did not develop haematological, kidney and liver toxicity during the course 
of treatment and follow-up. The VASmax score, KPS, AS and laboratory parameters 
were evaluated in the patient before therapy, and at follow-up ranging from 2 weeks 
to 3 months after every cycle of 177Lu-PSMA-DKFZ-617 therapy. The visual analgesic 
maximum score (VASmax) improved from 9 to 1. An improvement in the Eastern 
Cooperative Oncology Group (ECOG) status (3 to 1) and Karnofsky Performance Score 
(KPS) (40 to 80) score was also noted. The patient is on regular follow-up and has 
shown an extended survival with improved quality of life. 

Figure 1: A 69-year-old prostate cancer patient treated hormonal and chemotherapy presented with radiotracer avid 
extensive skeletal and lymph node metastasis on pre-therapy diagnostic 68Ga-PSMA-HBED-CC PET/CT scan [a,e,f,g, 
(red arrows)] and 1st cycle of 177Lu-PSMA-DKFZ-617 24 hr anterior and posterior whole body scintigraphy (WBS) (b). 
After the 5th cycle the post-therapy 177Lu-PSMA-DKFZ-617 scan revealed complete resolution of all lesions except 
with residual disease in D4 vertebra and left scapula (c). Intrim 68Ga-PSMA-HBED-CC PET/CT scan demonstrated 
decreased PSMA uptake, size and number of lesions (d,h,i) with residual disease in the D4 vertebra, left 5th rib and 
left scapula [d (black arrow), j(white arrows)] consistent with near complete response.
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During the duration of 1 year, patient follow-up was performed at 2 weeks, 1 month 
and 3 months after each cycle of 177Lu-PSMA-DKFZ-617 therapy with hematological, 
kidney function, glomerular ϐiltration rate (GFR) and liver function to assess the 
toxicity according to the National Cancer Institute Common Toxicity Criteria (NCI-
CTC) version 3 [3]. The patient was on regular quarterly follow-ups with monitoring 
of serum PSA levels. No haematological, kidney and liver toxicity was observed in the 
patient. 

Discussion

Prostate speciϐic membrane antigen (PSMA) is a membrane bound protein that 
is more avidly expressed in primary as well as in metastatic prostate cancer [4-
6]. Extensive research is going on to develop PSMA ligands. However, all the PSMA 
ligands used share similar Glu-urea motif which binds to the proteolytic domain and 
a lipophilic chelate. Unlike PSMA-HBED-CC ligand used for the imaging of prostate 
cancer, ligands such as PSMA-DKFZ-617 and PSMA I&T [7] have been developed for 
targeted radioligand therapy with similar therapeutic efϐicacy. 

The introduction of 68Ga-PSMA-HBED-CC PET/CT imaging has remarkably improved 
the accuracy of restaging the disease in recurrent prostate cancer [8]. Currently, 68Ga-
PSMA-HBED-CC PET/CT is the most widely accepted agent in the imaging of recurrent 
prostate cancer. In this patient, we observed an excellent correlation between intrim 
68Ga-PSMA-HBED-CC PET/CT scans and sPSA response. In agreement with our 
ϐindings, a retrospective analysis involving 1007 recurrent prostate cancer patients 
demonstrated a strong association of tumour detection and radiotracer avidity with 
sPSA levels [8]. 

Few preclinical studies have demonstrated 177Lu-PSMA-DKFZ-617 as a promising 
agent for targeted internal radiation therapy [9]. 177Lu-PSMA-DKFZ-617 therapy has 
rapidly gained global importance during last ϐive years due to its proven effectiveness 
in the prolonged overall survival and safety with no major toxicities [7,10-15]. It is a 
widely established therapy option in the entire Europe and Asia, while in USA, the ϐirst 
multi-center phase II clinical trial of 177Lu-PSMA-DKFZ-617 RLT in mCRPC has recently 
received its FDA clearance. 

A series of dosimetry studies have documented 177Lu-PSMA-DKFZ-617 RLT safe 
with minimal absorbed dose to kidney [14-16]. Subsequently several clinical studies 
including our recently published articles have demonstrated excellent response 
to 177Lu-PSMA-DKFZ-617 RLT [7,10-15]. The patient in the current report has been 
followed up in our department since 1 year and attained normalization of sPSA levels 
with corresponding near complete resolution of disease. The long tumor retention 
and low kidney uptake makes 177Lu-PSMA-DKFZ-617 therapy as an excellent choice 
for therapeutic application in hormone refractory metastatic prostate cancer patients. 

Similar to our results, studies have conϐirmed a notable improvement in the quality 
of life from 177Lu-PSMA-DKFZ-617 RLT [7,10,12]. Additionally, in concordance studies 
have proved 177Lu-PSMA-DKFZ-617 RLT safe with negligible toxicities and side effects 
in hormone refractory metastatic prostate cancer patients [12]. 

In our institution 177Lu-PSMA-DKFZ-617 therapy is carried out on a forth nightly 
basis. Since 2014, we have treated 68 mCRPC patients and have observed a partial 
response rate of 52%. Including the current patient, 3 patients have achieved near 
complete response. This indicates that 177Lu-PSMA-617 therapy is promising systemic 
therapy option in patients with metastatic castration resistant prostate patients with 
limited therapy options. 177Lu-PSMA-DKFZ-617 is feasible, effective, safe and presumed 
to be cost-effective therapeutic option in CRPC patients where access to alpha therapy 
is limited. 
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