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Patient 2 commenced pembrolizumab 200 mg every 3 wk
in November 2016; his PSA was 0.43mg/l and scans revealed
bilateral pelvic nodes, a large pelvic mass (53 mm), and a
complex fistula between the rectum and bladder. He received
11 pembrolizumab courses with no immunological toxicityand
experienced a partial response. However, pembrolizumab was
stopped because of fistula worsening requiring intravenous
antibiotics and surgical intervention. He made a full recovery
and remains disease-free 40 mo after starting pembrolizumab
(Fig. 1F,G). Tumour NGS had indicated an MSH6 mutation
(Y214*), high MutLoad, and high MSINGS score, with MSH6 loss
but incomplete MSH2 loss on IHC, as well as PD-L1 positivity
(1%). IHC showed high TILs; most of these cells were
CD4+FOXP3 and Tregs (CD4+FOXP3+; Fig. 1H).

We previously showed that a small but important subset
of mCRPC tumours have evidence of MMRd by IHC and this
is associated with high MutLoad and MSI-NGS. However,
only some MMRd cancers present with high T-cell infiltra-
tion, PD-L1 protein expression, and elevated T-cell–associ-
ated transcripts [2].

The rearrangement identified for patient 1 was associated
with immune evasion and PD-L1 overexpression in mouse
models using an N-terminal binding antibody [4]. This could
explain his PD-L1 negativity (since the antibodies routinely
used target the C-terminus) and extraordinary response to
pembrolizumab in an otherwise immune “cold” tumour.

Patient 2, besides MMRd, presented with a highly
inflamed cancer, mainly represented by Tregs and
CD4+FOXP3 cells. Interestingly, in mCRPC models, ICIs
reprogram CD4+ cells towards a Th1 rather than Th17 lineage
in nodal disease, possibly explaining this responsiveness [5].

In conclusion, elucidation of the mCRPC subset benefit-
ing from ICIs requires multiple orthogonal assays, including
genomic analyses, IHC, and tumour microenvironment
studies.
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Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.1016/j.
eururo.2020.06.056.
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The COVID-19 pandemic prompted the decision to suspend
most organ transplantation programs in affected countries,
especially in Europe [1]. A recent large population-based

report revealed that the cohort at highest risk of in-hospital
death due to COVID-19 was the organ transplant popula-
tion, with a hazard ratio of 4.27 [2]. Published experiences
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Table 1 – Characteristics of 24 patients who suffered from COVID-19 during the first 60 d after kidney transplantation.

Variable Alive (n = 13) Dead (n = 11) p value

Male, n (%) 6 (46.2) 5 (45.5) 0.97
Median age, yr (range) 61.1 (40–74) 69.6 (60–75) 0.006
Age �65 yr, n (%) 4 (30.8) 8 (72.7) 0.04
Hypertension, n (%) 12 (92.3) 10 (90.9) 1
Diabetes, n (%) 8 (66,7) 4 (36.4) 0.15
Deceased donor, n (%) 13 (100) 10 (91) 0,46
Delayed graft function n (%) 5 (38.5) 7 (63.6) 0.41
Acute rejection, n (%) 2 (15.4) 0 (0) 0.48
Median time from KT to COVID-19 Dx, d (range) 39 (15–59) 28.8 (8–56) 0.07
Baseline immunosuppressive treatment, n (%)
Prednisone 13 (100) 11 (100) 1
Tacrolimus 13 (100) 11 (100) 1
Mycophenolate 12 (92,3) 9 (81.8) 0.58
mTOR inhibitors 0 (0) 2 (18.2) 0.2

Fever, n (%) 9 (69.2) 6 (54.5) 0.67
Cough, expectoration, and/or rhinorrhea, n (%) 6 (46.2) 8 (72.7) 0.24
Dyspnea, n (%) 6 (46.2) 8 (72.7) 0.24
Pneumonia, n (%) 12 (92.3) 10 (90.9) 1
Digestive symptoms, n (%) 1 (7.7) 2 (18.2) 0.58
Lymphopenia, n (%) 13 (100) 11 (100) 1
Hospitalization, n (%) 13 (100) 11 (100) 1
Renal failure, n (%) 6 (46.2) 7 (63.6) 0.26
Ventilator support, n (%) 2 (15.4) 7 (77.8) 0.007
Intensive care unit admission, n (%) 2 (15.4) 2 (18.2) 1
COVID-19 treatment, n (%)
Hydroxychloroquine 12 (92.3) 10 (90.9) 1
Glucocorticoids 3 (25) 9 (81.8) 0.006
Lopinavir/ritonavir 4 (30.8) 4 (36.4) 1
Tocilizumab 5 (38.5) 3 (27.3) 0.68

Median time from admission to death or recovery, d (range) 23 (4–48) 13.7 (6–36) 0.08

KT = kidney transplantation; Dx = diagnosis.

have been restricted to long-term stable kidney transplant
(KT) recipients. Despite initial low mortality reported from
China [3], further case series have shown mortality rates of
up to 75% [4]. The decision to suspend KT programs has been
arbitrary, as no reports of COVID-19 in the most vulnerable
population, that is, patients with a very recent KT and
profound immunosuppression, are available.

A registry to collect information regarding dialysis or KT
patients with COVID-19 in Spain started to gather informa-
tion on March 18, 2020 (www.senefro.com). A confirmed
COVID-19 diagnosis was defined as a patient with positive
reverse transcriptase-polymerase chain reaction (RT-PCR)
assay of a specimen collected via nasopharyngeal swab or
bronchoalveolar lavage. Comparisons between groups were
made using a two-sided x2 test with a significance level of
0.05, using SPSS v22. The study was approved by the ethics
committee of Hospital del Mar.

Among the 502 KT patients with COVID-19 included until
May 9, 2020, 24 had received a KT less than 60 d before
being diagnosed as having COVID-19. Cases were diagnosed
in 12 Spanish transplant centers between March 17 and
April 18, 2020 and had at least 1 mo of follow-up. During the
period and 60 d before the first case, 275 KT surgeries were
performed in those 12 centers. Therefore, the cumulative
incidence of COVID-19 was 9%.

The median age of the 24 patients was 66.5 yr (range 40–
75) and immunosuppression regimens were conventional

(Table 1). Fever, cough, and pneumonia were the usual
COVID-19 signs and symptoms and all of the patients were
hospitalized. Respiratory failure led to ventilatory support
in eight patients and intensive care unit (ICU) admission in
four. ICU admission was initially indicated but finally denied
in nine patients. Specific COVID-19 management was
attempted with immunosuppression reduction (mycophe-
nolate withdrawal in 96% and tacrolimus withdrawal in
62.5%) and different combinations of hydroxychloroquine,
antiviral agents, and steroids. Interestingly, eight patients
were treated with the anti-IL6 antibody tocilizumab and
five of them recovered. No relevant surgical or urological
complications were recorded.

The fatality rate was 45.8%, which is markedly higher
than the usual very low 2-mo mortality observed outside
the COVID-19 pandemic. Compared with survivors, patients
who died were older, were infected closer to transplanta-
tion, more frequently needed ventilator support, and were
treated less often with high-dose steroids.

The maximum effect of immunosuppression is exerted in
the first months after transplantation and recipients are at
maximum risk of viral infection and severity in this period. A
short time since transplantation was associated with more
severe disease in the 2009 pandemic of influenza A (H1N1)
[5]. In cities and areas with very high incidence of COVID-19,
KT is not a safe option for renal patients, especially those aged
>60 yr. When COVID-19 significantly decreases, and as part of
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the measures to open up after lockdown, KT programs may be
resumed under strict preventive measures.
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