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Welcome to issue 15 of Immuno-Oncology Research Review.

As our COVID-19 vaccine roll-out has begun in NZ, it seems pertinent to begin this issue with a couple of papers
focussing on COVID-19 as it relates to immuno-oncology. The first delves into the clinical impact of COVID-19
on ICI (immune checkpoint inhibitor)-treated patients with cancer, while the second provides some preliminary
recommendations from the NCCN (National Comprehensive Cancer Network) for vaccinating patients with
cancer. These are followed by a systematic review with meta-analysis reporting that outcomes for patients
treated with ICIs are better if they have a high BMI. The remainder of this issue is devoted to immuno-oncology
in haematological malignancies.
We hope you find the papers selected informative, and we welcome your comments and feedback.
Kind regards,
Dr Chris Tofield
Medical Advisor, Research Review
christofield@researchreview.co.nz

Clinical impact of COVID-19 on patients with cancer treated
with immune checkpoint inhibition
Authors: Rogiers A et al
Summary: The additive risk of ICI on COVID-19 severity in patients with cancer was explored using data from
110 patients with confirmed SARS-COV-2 infection and receiving ICI therapy without chemotherapy for cancer.
ICI therapy was interrupted due to SARS-COV-2 infection in 73% of the patients, 57% of whom had restarted
ICI therapy at data cutoff. Hospital admission was needed for COVID-19 in 32% of the patients, and 16% died.
All patients who died had advanced cancer, and COVID-19 was listed as the primary cause of death in eight
patients; only four of the patients who died were admitted to an ICU. Factors associated with an increased risk
for hospitalisation were ECOG performance status ≥2 (odds ratio 39.25 [95% CI 4.17, 369.2]), treatment with
combination ICI (5.68 [1.58, 20.36]) and the presence of COVID-19 symptoms (5.30 [1.57, 17.89]).
Comment: Cancer is a risk factor for severe COVID-19 disease, and checkpoint blockade could plausibly
exacerbate virus-triggered immunopathology. This retrospective study examined 110 patients testing
positive for SARS-COV-2 during checkpoint blockade. Reporting bias may be an issue for this uncontrolled
study, but hospital and ICU rates and COVID-19-related mortality were low compared with those reported
for other cohorts with cancer. Poor performance status and combination checkpoint blockade (anti-PD1 plus
anti-CTLA4) were risk factors for adverse outcomes. Overall, this study is relatively reassuring for patients
developing COVID-19 during anti-PD1 monotherapy, and we hope new COVID-19 treatment protocols
incorporating dexamethasone and tocilizumab will further improve outcomes.
Reference: J Immunother Cancer 2021;9:e001931
Abstract

New Zealand Research Review subscribers can claim CPD/CME points for time spent reading our
reviews from a wide range of local medical and nursing colleges. Find out more on our CPD page.

Independent commentary by Dr Robert Weinkove
Dr Robert Weinkove is a Consultant Haematologist at Wellington Blood & Cancer Centre
and Clinical Director at the Malaghan Institute of Medical Research. His clinical and
research interests include B-cell malignancies and cancer immunotherapy. He provides
clinical oversight for the cell therapy facility at the Malaghan Institute and is Principal
Investigator of New Zealand’s first CAR T-cell trial, ‘ENABLE’ (NCT04049513). He studied medicine at
the University of Cambridge and Kings College London, trained in General Medicine and Haematology at
Guy’s and St Thomas’ Hospitals in London and the Medizinische Hochschule Hannover in Germany, and
completed an Immunology PhD with the University of Otago.
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Preliminary recommendations of the NCCN COVID-19
Vaccination Advisory Committee
Authors: NCCN COVID-19 Vaccination Advisory Committee
Summary: This article from the NCCN outlines the organisation’s Vaccination Advisory Committee’s
recommendations for vaccination against COVID-19 for patients with cancer. The committee recommends that
patients with cancer should be prioritised for vaccination and should receive a vaccine when one is available; all
patients receiving active therapy should be immunised despite limited safety and efficacy data for such patients.
Any reason for delay in vaccination should be consistent with those for the general public (e.g., recent exposure
to COVID-19) or cancer-specific factors; e.g. wait ≥3 months after SCT or engineered cellular therapy (e.g. CAR
T-cell therapy) to maximise vaccine efficacy. Caregivers and household/close contacts of patients with cancer
should also be vaccinated when possible.
Comment: As NZ’s COVID-19 vaccine programme rolls out, those receiving cancer therapy will be among
the priority groups. A concern for those on checkpoint blockade has been that vaccination might trigger
immune-related adverse events. This has to be balanced against the risk of COVID-19 itself, and immunerelated adverse events triggered by the SARS-COV-2 virus. Large retrospective studies provided reassurance
that influenza vaccines are not associated with a significant increase in immune-related adverse events.
While we lack data for COVID-19 vaccines, these US NCCN guidelines provide a firm recommendation that
patients receiving checkpoint blockade should be vaccinated against COVID-19, with no special timing
considerations. This is a rapidly-changing field, and the NZ Pharmacovigilance Centre has an online form
for reporting suspected COVID-19 vaccine-related adverse events (https://nzphvc.otago.ac.nz/covid-19/).
Version 1.0; published Jan 22, 2021
Abstract (pdf; 263KB)

Pretreatment body mass index and clinical outcomes in cancer
patients following immune checkpoint inhibitors
Authors: Chen H et al.
Summary: This was a systematic review and meta-analysis of 22 studies (n=5686) reporting data on the
association between BMI and outcome on ICI therapy. Compared with a lower BMI, a higher BMI was associated
with significant benefits from ICI therapy in terms of OS and PFS (respective hazard ratios 0.698 [95% CI
0.614, 0.794] and 0.760 [0.672, 0.861]). Similar pooled risk estimates were seen in most stratified analyses
for OS and PFS. Each 5 kg/m2 increase in BMI reduced the risk of death by around 15.6% (p=0.003). Patients
with a higher BMI also had a better objective response rate than those with lower BMI (odds ratio 0.468 [95%
CI 0.263, 0.833]), with no significant between-group difference for the incidence of any-grade or grade ≥3
immune-related adverse events.
Comment: NZ has one of the highest rates of obesity in the world. Historically, cytotoxic chemotherapies
were frequently under-dosed in obese patients, particularly when fixed doses or ideal bodyweight
calculations were used. This meta-analysis provides reassurance that the capped and fixed dosing regimens
used for anti-PD1 therapies do not disadvantage obese or overweight recipients, with the surprising finding
of improved PFS and OS among the overweight and obese receiving anti-PD1 agents. The reason for this
benefit is unclear, but aggressive malignancies may be over-represented among those with normal or low
BMIs, while PD1-mediated T-cell dysfunction can be greater in obese patients, implying they have more to
gain from checkpoint blockade.
Reference: Cancer Immunol Immunother 2020;69:2413–24
Abstract
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Low-dose pembrolizumab
and nivolumab were
efficacious and safe in
relapsed and refractory
classical Hodgkin lymphoma:
experience in a resourceconstrained setting
Authors: Chan TSY et al.
Summary: These researchers reported on
11 patients with relapsed/refractory classical HL
(Hodgkin’s lymphoma) treated with pembrolizumab
100mg every 3 weeks and six treated with
nivolumab 40mg every 2 weeks. The overall
response rate for pembrolizumab recipients was
100%, with metabolic CR and PR rates of 73%
and 27%, respectively, and a median cumulative
pembrolizumab dose for achieving best response
of 400mg. Median PFS and OS durations were
35 months and not reached, respectively. Three
patients experienced grade 1–2 adverse events.
Among nivolumab recipients, the overall response
rate was 100%, with respective metabolic CR, PR
and indeterminate response rates of 67%, 17% and
17%, and a median cumulative nivolumab dose for
achieving best response of 160mg. Median PFS
and OS duration were 33 months and not reached,
respectively. Four patients (two with pre-existing
autoimmune conditions) experienced grade 1–2
adverse events. Five patients with Epstein-Barr
virus-positive Reed-Sternberg cells underwent
monitoring of plasma Epstein-Barr virus DNA, which
became negative in four patients who achieved a
metabolic CR but remained positive in one who
achieved a PR and ultimately died from refractory
lymphoma.
Comment: Funding is perhaps the greatest
constraint to immuno-oncology practice. This
small study examined outcomes of low-dose
anti-PD1 therapy in relapsed/refractory HL, a
tumour that is highly sensitive to checkpoint
blockade. Impressive complete metabolic
response rates of around 70% were observed
after a median of just 400mg pembrolizumab or
160mg nivolumab; the adverse event rate was
low. While a funding agency could not justify
funding these agents at less than the licensed
dose based on a 17-patient study, these data
may be of interest to patients who are struggling
to self-fund checkpoint blockade.
Reference: Hematol Oncol 2020;38:726–36
Abstract
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Consider KEYTRUDA for your
patients with metastatic or
unresectable recurrent head
and neck squamous
cell carcinoma (HNSCC):1
In combination with platinum and 5-fluorouracil (5-FU)
chemotherapy as first-line treatment.
As monotherapy for the first-line treatment in patients
whose tumours express PD-L1 (Combined Positive Score ≥1)
as determined by a validated test.
As monotherapy in patients with disease progression
on or after platinum-containing chemotherapy.

KEYTRUDA® (pembrolizumab) is a Prescription Only Medicine and is available as a 50 mg powder for infusion and 100 mg/4 mL concentrate for solution for infusion.
Please review the KEYTRUDA Data Sheet before prescribing. The Data Sheet is available at www.medsafe.govt.nz or on request from MSD by phoning
0800 500 673.

CONTRAINDICATIONS: None.
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cholangitis, solid organ transplant rejection and acute graft-versus-host-disease (can be fatal) with a history of allogeneic HSCT, higher than expected frequencies
of Grades 3 and 4 ALT and AST elevations in advanced RCC when used in combination with axitinib, increased mortality when in combination with dexamethasone
and a thalidomide analogue in multiple myeloma (not indicated), severe infusion reactions including hypersensitivity and anaphylaxis. Severe and fatal cases of
immune-mediated adverse reactions have occurred. Immune-mediated adverse reactions affecting more than one body system can occur simultaneously. Monitor
thyroid and liver function. For management of immune-mediated adverse events, see full Data Sheet. Limited data in patients with active infections and with history
of severe adverse reaction to ipilimumab – use caution. Only indicated in paediatric patients with cHL and MSI-H/dMMR cancers. The safety and effectiveness in
paediatric patients with MSI-H CNS cancers have not been established. No data in severe renal impairment, or moderate or severe hepatic impairment. Pregnancy
(Category D). See full Data Sheet for further information.
INTERACTIONS: None expected. Avoid systemic corticosteroids or immunosuppressants prior to treatment (except as premedication in combination with
chemotherapy).
ADVERSE EVENTS: Monotherapy: pneumonitis, colitis, diarrhoea, pyrexia, fatigue, pruritus, rash, nausea, hypothyroidism, hyperthyroidism, adrenal insufficiency,
hepatitis, hypophysitis, nephritis, type 1 diabetes mellitus, arthralgia, cough, back pain, vitiligo, lymphopenia, hypertriglyceridemia, abdominal pain, hyponatremia,
hyperglycaemia, hypoalbuminemia, increased AST and ALP, anaemia, dyspnea, constipation, vomiting; Combination (where not already listed under Monotherapy)
with chemotherapy: alopecia, asthenia, neutropenia, mucosal inflammation; with axitinib: hypertension, decreased appetite, palmar-plantar erythrodysaesthesia
syndrome, increased ALT, dysphonia. Paediatric patients: pyrexia, vomiting, headache, abdominal pain, anaemia, cough, constipation.
DOSAGE AND ADMINISTRATION: Adults: 200 mg every 3 weeks or 400 mg every 6 weeks (all adult indications). Administered as an intravenous infusion over 30
minutes. For use in combination, see the prescribing information for the concomitant therapies. KEYTRUDA should be administered first when given in combination
with intravenous chemotherapy. Treat with KEYTRUDA until disease progression or unacceptable toxicity. Atypical responses (i.e. an initial transient increase in
tumour size or small new lesions followed by shrinkage) have been observed. Clinically stable patients (i.e. asymptomatic and not requiring urgent intervention)
with initial evidence of progression can remain on treatment until confirmed. See full Data Sheet for further information, including details on PD-L1 testing. (v33.5)
KEYTRUDA is an unfunded medicine for the treatment of HNSCC.
Merck Sharp & Dohme (New Zealand) Limited. Level 3, 123 Carlton Gore Road, Newmarket, Auckland.
Reference: 1. KEYTRUDA Data Sheet.
NZ-OHN-00004 DA2150KN First issued March 2021 MSD10202
Copyright © 2021 Merck & Co., Inc., Kenilworth, NJ, USA, and its affiliates. All rights reserved.
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Long-term survival of
patients with relapsed/
refractory acute
lymphoblastic leukemia
treated with blinatumomab
Authors: Topp MS et al.
Summary: This was a pooled analysis of longterm follow-up data from two phase 2 studies of
blinatumomab in 259 heavily pretreated adults
with Philadelphia chromosome-negative, relapsed/
refractory B-cell precursor ALL. The median OS
was 7.5 months among all patients and median
relapse-free survival was 7.7 months among the
123 patients who achieved complete remission
or complete remission with partial haematological
recovery in the first two cycles. The 3-year OS
and relapse-free survival rates were 17.7% and
23.4%, respectively. Among patients who achieved
a complete remission or complete remission with
partial haematological recovery and then underwent
allogeneic SCT while in continuous complete
remission, the median OS was 18.1 months and the
3-year survival rate was 37.2%.
Comment: Blinatumomab was the first bispecific
T-cell engager to be clinically licensed, and yields
very high complete remission rates in relapsed
or refractory B-cell ALL. In this series, however,
only 5% of patients who received blinatumomab
without consolidation transplantation remained
in remission long-term, supporting current
practice that blinatumomab is primarily used to
attain a deep remission before allogeneic SCT.
Blinatumomab is commenced as a continuous
intravenous infusion for 4 weeks, so in terms
of treatment logistics, it compares poorly
with the anti-CD22 antibody-drug conjugate
inotuzumab ozogamicin and with the promising
next-generation T-cell engagers, which can be
administered subcutaneously.
Reference: Cancer 2021;127:554–9
Abstract
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A phase 1b study of AFM13 in combination with
pembrolizumab in patients with relapsed or refractory
Hodgkin lymphoma
Authors: Bartlett NL et al.
Summary: Preliminary results were reported from the phase 1b proof-of-concept, dose-escalation
KEYNOTE-206 trial investigating a novel immunotherapy combination of AFM13 (a natural killer cell-activating
antibody) at increasing doses over 25 weeks and fixed-dose pembrolizumab for 1 year in 30 heavily pretreated
patients with relapsed or refractory HL. Tolerability of the combination regimen was reported to be good with no
new safety signals. Infusion-related effects were the most common adverse effects affecting 87% of participants.
The objective response rate for 24 participants treated at the highest dose was 88%, and the overall response
rate for all participants was 83%. The half-life of AFM13 in this combination setting was ≤20.6 hours.
Comment: While bispecific antibodies engaging both T-cells and tumour cells are already in clinical use,
AFM13 extends this approach to innate-immune cells. AFM13 creates a bridge between CD30, which
is highly expressed on HL cells, and CD16A, an immunoglobulin receptor expressed on natural killer
cells and macrophages. This trial combined AFM13 with pembrolizumab, which has known activity in
relapsed/refractory HL. Infusion-related reactions during AFM13 administration were the most common
adverse event. While response rates in this trial were high, they were not dissimilar to those seen with
pembrolizumab monotherapy, which can be considered a gold standard for relapsed/refractory HL based on
the KEYNOTE-204 trial.
Reference: Blood 2020;136:2401–9
Abstract

How I manage: pathophysiology and management of toxicity of
chimeric antigen receptor T-cell therapies
Authors: Reagan PM & Neelapu SS
Summary: There are standardised grading scales for CRS and immune effector cell-associated neurotoxicity
syndrome for use in trials and clinical practice, and insights into the pathophysiologies of these toxicities have
been provided by early trials. While current management of these toxicities is based on prospective studies,
there is a lack of randomised comparisons of management strategies. This paper describes the adoption of
a common grading scale and standardisation of toxicity management for facilitating the use of CAR T-cell
therapies across academic and community sites.
Comment: The number of CAR T-cell recipients living in NZ is rising, both through clinical trial access and
administration overseas. CRS and neurotoxicity usually occur within 2 weeks of CAR T-cell administration
and will be managed by the treating centre. However, late presentations can occur, and the risk of
infection persists long-term, so referring clinicians need to be aware of CAR T-cell complications and their
management. This review summarises CAR T-cell toxicities, with a focus on CRS and neurotoxicity. For our
own CAR T-cell trial in Wellington (ENABLE), we use the consensus ASTCT grading system and offer referrer
education sessions before discharging recipients to their domicile DHB.
Reference: J Clin Oncol 2021;39:456–66
Abstract
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Immune reconstitution and infectious
complications following axicabtagene
ciloleucel therapy for large B-cell lymphoma

Factors associated with outcomes after
a second CD19-targeted CAR T-cell infusion
for refractory B-cell malignancies

Authors: Baird JH et al.

Authors: Gauthier J et al.

Summary: The long-term course of haematological recovery, immune
reconstitution and infectious complications was reported for 41 patients with large
B-cell lymphoma treated with axi-cel (axicabtagene ciloleucel). The postinfusion
28-day grade ≥3 cytopenia rate was 97.6%, with resolution seen within 6 months
in most cases. Red blood cell transfusions were given to 63.4% of the patients,
34.1% received platelet transfusions, 36.6% received intravenous immunoglobulin
and 51.2% received granulocyte colony-stimulating factor after postinfusion
day 28. Recovered CD19+ B-cells were detected at 1 year in 40% of the patients,
and 50% had a CD4+ T-cell count of <200 cells/µL at 18 months postinfusion.
Patients who experienced a durable response to axi-cel had significantly longer
durations of B-cell aplasia, with a strong correlation between duration and CD4+
T-cell count recovery. Significantly more infections (mostly mild or moderate)
occurred within the first 28 days compared with any other follow-up period. The
only predictor of increased infection risk was corticosteroid exposure (adjusted
hazard ratio 3.69 [95% CI 1.18, 16.5]). Patients who prematurely discontinued
prophylaxis developed opportunistic Pneumocystis jirovecii and varicella-zoster
virus infections during the 18-month postinfusion period.

Summary: Outcomes were reported for patients with relapsed/refractory ALL
(n=14), CLL (n=9) or NHL (n=21) who had received a second CAR T-cell infusion
as part of a phase 1/2 trial; 82% received a dose increase from their first infusion.
The respective rates of grade ≥3 CRS and grade ≥3 neurotoxicity following
this treatment were 9% and 11%. The CR rates were 21%, 22% and 19% for
the patients with ALL, CLL and NHL, respectively, and their respective median
response durations were 4, 33 and 6 months. A higher overall response rate and
longer PFS after the second CAR T-cell infusions were seen in patients who had
fludarabine added to cyclophosphamide-based lymphodepletion prior to their first
CAR T-cell infusion, and in those who had a dose increase for their second CAR
T-cell infusion. Durable CAR T-cell persistence was seen after the second CAR
T-cell infusion in recipients of cyclophosphamide and fludarabine lymphodepletion
prior to their first infusion, and in those who received a higher CAR T-cell dose for
their second infusion.

Comment: Many haemato-oncology treatments predispose to infection,
and CAR T-cell therapies are no exception. Neutropenia and T-cell
lymphopenia predictably follow lymphodepleting chemotherapy, and
hypogammaglobulinaemia occurs due to on-target B-cell depletion.
Viral, bacterial and fungal infections were all seen, mainly during the first
6 months after CAR T-cell administration. Of note, CD4 counts remained low
(<200 cells/µL) for 18 months after CAR T-cell administration, and cases of
severe P. jirovecii pneumonia and shingles were reported, suggesting a need
for extended cotrimoxazole and valaciclovir prophylaxis. Standard criteria for
immunoglobulin replacement are appropriate for hypogammaglobulinaemia
after anti-CD19 therapy.
Reference: Blood Adv 2021;5:143–55
Abstract
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Reference: Blood 2021;137:323–35
Abstract
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Comment: Anti-CD19 CAR T-cell therapies are now a standard of care for
refractory diffuse large B-cell lymphoma in some countries, including Australia.
However, fewer than half of recipients of current therapies have a durable longterm remission. Retreatment with CAR T-cells is likely to fail due to reduced
target antigen expression on the tumour, patient immune responses against
the CAR construct, or because those whose disease relapses are likely to
have functionally impaired T-cells. This study confirms impaired CAR T-cell
expansion and low CR rates following a second infusion of anti-CD19 CAR
T-cells. However, safety was acceptable, and responses looked higher among
a small subset who received a 10-fold higher CAR T-cell dose on the second
occasion. A more rational approach to CAR T-cell retreatment, however, might
be to use a different construct and target different tumour antigen(s).
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Authors: Munshi NC et al.
Summary: In this phase 2 study, 128 patients with relapsed/refractory myeloma
received ide-cel (idecabtagene vicleucel) 150–450×106 CAR-positive T-cells
and were followed for a median of 13.3 months. The overall response rate was
73% (primary endpoint), with a CR/stringent CR rate of 33%. The MRD-negativity
rate (<10–5) was 26% overall and 79% for those who achieved CR/stringent CR.
The median PFS duration was 8.8 months. Common toxicities were neutropenia
(91%), anaemia (70%) and thrombocytopenia (63%). CRS occurred in 84%
of the participants (5% grade ≥3), and 18% experienced neurotoxic effects
(3% grade 3, 0% grade >3). CAR-positive T-cells were detected in 29 of
49 evaluable participants at 6 months postinfusion and in four of 11 evaluable
participants at 12 months postinfusion.
Comment: Ide-cel is a promising CAR T-cell therapy in advanced trials
for myeloma, and is directed against BCMA, which is highly expressed on
malignant and normal plasma cells. Response rates were very high for such a
highly treated patient cohort, with MRD-negative remissions in many. Severe
CRS and neurotoxicity rates were each under 10%. What remains less clear is
the durability of myeloma responses to ide-cel, as we have yet to see a plateau
of PFS curves. Ide-cel will be up against other anti-BCMA immunotherapies,
including Janssen’s cilta-cel (ciltacabtagene autoleucel) CAR T-cell product,
antibody-drug conjugates and bispecific T-cell engagers, for a place in
myeloma therapy.
Reference: N Engl J Med 2021;384:705–16
Abstract
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