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Abstract Purpose: Monalizumab is a monoclonal antibody targeting the inhibitory natural

killer group 2A (NKG2A) receptor localised on natural killer (NK) and T cells. Its ligand,

the human leukocyte antigen E (HLA-E), is overexpressed in squamous cell carcinoma of

the head and neck (SCCHN). By targeting the HLA-E-NKG2A pathway, monalizumab

may enhance NK and T cell activity.

Experimental design: The UPSTREAM trial is a biomarker-driven umbrella trial studying tar-

geted therapies and immunotherapies in patients with recurrent/metastatic (R/M) SCCHN

progressing after platinum therapy. The immunotherapy 1 (I1) cohort was a phase II, sin-

gle-arm substudy evaluating monalizumab (10 mg/kg intravenously on day 1 of a 14-

day cycle). The primary end-point was the objective response (OR) rate (Response Evaluation

Criteria in Solid Tumours 1.1) over the first 16 weeks. A two-stage Simon design was used (H1

15%, H0 3%, a 8%, power 90%) with pre-planned interruption of accrual if no OR was

observed after the first 25 patients.

Results: Twenty-six eligible patients were enrolled. Seventeen (65%) patients had received �2

previous lines of systemic treatment, and 15 (58%) patients were PD(-L)1 inhibitor pretreated.

No OR was observed. Stable disease was observed in 6 patients (23%) with a median duration

of 3.8 months (95% confidence interval [CI]: 2.7eNE). The median progression-free survival

and overall survival were 1.7 months (95% CI: 1.5e1.8) and 6.7 months (95% CI: 3.0e9.6),

respectively. The most frequent treatment-related adverse event was grade I/II fatigue (19%).

Conclusions: Monalizumab monotherapy has limited activity in R/M SCCHN. The I1 cohort

did not meet its primary objective. Monalizumab combined with durvalumab is under inves-

tigation within UPSTREAM.

ª 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Squamous cell carcinoma of the head and neck

(SCCHN) is the seventh most common malignancy [1].

Most patients present with locally advanced disease, but

despite multimodal treatment, more than 50% will

relapse [2]. Platinum-based therapy [3] and pem-

brolizumab [4] improve survival in first-line treatment
for recurrent/metastatic (R/M) SCCHN.

TheEuropeanOrganisation forResearchandTreatment

of Cancer (EORTC) is currently conducting the UP-

STREAMtrial (EORTC-HNCG-1559,NCT03088059), an
umbrella trial dedicated to R/M SCCHN [5]. The UP-
STREAMtrial enrols patientswithR/MSCCHNwhohave

progressed after platinum-based therapy. Based on poten-

tial biomarkers and molecular alterations identified in a

tumour biopsy, patients are allocated to different patient

cohorts, evaluating the efficacy of various targeted therapies

or immunotherapies. Non-eligible patients for the

biomarker-driven cohorts are included in the immuno-

therapy cohorts.
Immunotherapy cohort 1 (I1) was the first immuno-

therapy cohort of the UPSTREAM trial, evaluating

the efficacy of monalizumab as monotherapy.
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Monalizumab is a human immunoglobulin G4 antibody

targeting the natural killer group 2A (NKG2A) recep-

tor, an inhibitory receptor expressed on natural killer

(NK) cells and CD8þ T-lymphocytes [6]. Its ligand, the

human leukocyte antigen E (HLA-E), is a non-classical

major histocompatibility complex molecule that creates

a way for cancer cells to escape immune surveillance.

HLA-E is upregulated by different cancer cells,
including SCCHN [7,8]. The binding of HLA-E to

NK2GA inhibits the cytotoxic functions of CD8þ T

lymphocytes and NK cells. Monalizumab, by targeting

NK2GA, can restore the function of both T-cells and

NK cells. A phase I/II non-randomised trial showed

promising data for the combination of monalizumab

and cetuximab in patients with R/M SCCHN previously

treated with platinum-based chemotherapy [9]. Howev-
er, there are no data of single-agent monalizumab in

SCCHN. In this study, we present the results of the I1

cohort, a phase II, single-arm, proof-of-concept

study evaluating monalizumab monotherapy in R/M

SCCHN.

2. Methods

2.1. Patient eligibility

The UPSTREAM study design has been previously
described [5]. UPSTREAM includes patients with his-

tologically confirmed R/M SCCHN of the oral cavity,

oropharynx, hypopharynx or larynx not amenable to

curative treatment who progress after platinum-based

therapy, given as palliative treatment or as a part of

multimodal curative treatment with progression within

one year from the end of treatment. Previous treatment

with PD-(L)1 inhibitors is allowed. The disease must be
amenable to a core biopsy as a fresh biopsy of the

disease is mandatory for trial entry. The study is

approved by ethics committee and by the health au-

thorities of each participating country and conducted in

accordance with the Declaration of Helsinki (October

2000). Written informed consent is obtained for each

patient twice: first at the screening phase (fresh tumour

biopsy) and then again at the time of treatment
allocation.

Patients enrolled in UPSTREAM were allocated to

the I1 cohort if they met all the general inclusion criteria

but were not eligible for one of the biomarker-driven

cohorts defined as (i) the absence of predefined bio-

markers for one of the biomarker-driven cohorts open

during I1 recruitment as shown in the Supplementary

Fig. 1, (ii) failure of the biopsy to pass molecular
testing quality control in the central laboratory and (iii)

allocation to one biomarker-driven cohort but with an

exclusion criterion for the same cohort, or the specified

cohort was closed for accrual at the time of inclusion.
The main cohort-specific exclusion criteria for the I1

cohort included systemic treatment with steroids or

other immunosuppressive agents and active autoim-

mune disease/inflammatory disorder.

The list of biomarkers performed for UPSTREAM

has been previously published [5] and is detailed in the

Supplementary Tables 1e3 with the information avail-

able for each patient. The tumour mutation burden was
not part of our panel.

2.2. Study objectives and end-points

The primary objective of the I1 cohort was to assess the

efficacy of monalizumab monotherapy in R/M SCCHN

and previously pretreated with platinum-based therapy.

The primary end-point was objective response rate

(ORR) over the first 16 weeks of study treatment,

defined as the proportion of patients who met the

criteria for complete response or partial response as per

Response Evaluation Criteria in Solid Tumours
(RECIST) 1.1 [10]. The secondary end-points were

response duration, progression-free survival (PFS),

overall survival (OS), ORR as per the use of modified

RECIST in cancer immunotherapy trials (iRECIST)

[11] and toxicity evaluated with the Common Termi-

nology Criteria for Adverse events v4.03.

2.3. Study design

The I1 cohort was a single-arm substudy. Monalizumab

was administered as an intravenous infusion at a dose of
10 mg per kilogramme over 60 min on day 1 of each 14-

day cycle. No dose reductions were allowed. Disease

evaluation was performed every 8 weeks. In the event of

disease progression as per RECIST 1.1 and following

iRECIST guidelines [11], continuation of treatment with

monalizumab was permitted for patients who were

clinically stable until the next imaging assessment, per-

formed at least four weeks but not more than eight
weeks after the date of the initial documented

progression.

2.4. Statistical methods

A two-stage Simon minimax design was used with 90%

power to reject the null hypothesis of ORR Z 3% under

the alternative hypothesis of ORR Z 15%, with a one-

sided type 1 error of 8%. The total sample size

required was calculated at 34 patients evaluable for the

primary end-point with a planned interruption of
accrual at the interim analysis if no response was seen

after the first 25 patients. The study would have been

declared successful if at least three patients of the 34

evaluable patients responded to treatment as per

RECIST 1.1 during the first 16 weeks of treatment.
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3. Results

3.1. Patient characteristics

Between November 2017 and August 2018, 72 patients

were enrolled in the UPSTREAM trial, of which 24

were allocated in a biomarker-driven cohort and 27 in

the I1 cohort. The 27 patients of the I1 cohort were

enrolled at 14 centres in three European countries
(Belgium, France and Italy). The consort diagram of

the trial is depicted in Fig. 1. The median follow-up

was 23.5 months (quartiles Q1eQ3: 23.1e23.9).

Twenty-six patients (25 men and 1 woman) were

eligible, and their baseline characteristics are described

in Table 1. One patient was not eligible as he was not

previously pretreated with platinum-based therapy.

Nineteen patients (73%) had an Eastern Cooperative
Oncology Group performance status of 1. In total, 15

patients (58%) had been previously exposed to PD-(L)1

inhibitors. The reasons for allocation to the I1 cohort

were the absence of any of the predefined biomarkers in

14 (52%) patients, failure of the biopsy to pass quality

control in 11 (44%) patients and the presence of

exclusion criteria for the assigned biomarker-driven

cohort in 1 (4%) patient.
Of the 72 patients enrolled in UPSTREAM up to

August 2018, the rate of biopsy that did not pass the

quality control was 29%. For the patients enrolled in a

cohort, the median number of days between tissue

sampling and biomarker results and between biomarker

results and treatment start was 14 and 8 days, respec-

tively, leading to a median number of 21 days

(range: 14e36) between tissue sampling and treatment
start.

3.2. Efficacy

Among the 26 eligible patients, no objective response

was observed (0%, exact 95% confidence interval [CI]:

0e13.2%) (Table 2). The study did not meet the criteria

for success as defined in the study protocol, and accrual

was closed after the first stage. The best responses were

stable disease (SD) and progressive disease (PD) in six

(23%, exact 95% CI: 9.0e43.7%) and 20 (77%, exact 95%

CI: 56.4e91.0%) patients, respectively. The median
duration of SD was 3.8 months (95% CI: 2.7eNE). One

patient with SD died of tumour bleeding 9.6 months

after the start of monalizumab without disease

progression.

No radiological assessment could be performed in

five patients because of early death or clinical progres-

sion. All these patients were considered to have PD.

Fig. 2 shows the waterfall and spider plots of the best
change from the baseline in the sum of the diameters of

the target lesions during the first 16 weeks of treatment

according to investigators for 21 of the 26 evaluable

patients. Tumour shrinkage of the target lesions was
observed in one patient. No response was seen using

iRECIST criteria. The best response over the first 16

weeks of treatment was stable disease (iSD) in 6 pa-

tients, unconfirmed progression (iUPD) in 14 patients

and confirmed progression (iCPD) in 1 patient. For the

vast majority, these iUPD were not confirmed because

treatment was discontinued afterwards and no subse-

quent measurements were carried out.
All but one patient had disease progression during

the follow-up. The median PFS was 1.7 months (95%

CI: 1.5e1.8 months) (Fig. 3a). Twenty-four deaths

(92%) were reported. The median OS was 6.7 months

(95% CI: 3.0e9.6 months) (Fig. 3b), with an OS rate at

six and 12 months of 53.8% (95% CI: 33.3e70.6%) and

19.2% (95% CI: 7.0e36.0%), respectively. Fifteen pa-

tients were exposed to PD-(L)1 inhibitors before mon-
alizumab. An unplanned exploratory analysis of OS in

accordance with prior PD-(L)1 inhibitor exposure

showed a median OS of 8.0 months (95% CI: 2.3e10.5

months) in patients who had received PD-(L)1 inhibitors

(n Z 15). In patients who were PD-(L)1 inhibitor naı̈ve

(n Z 11), the median OS was 4.7 months (95% CI:

2.1e11.3 months) (Fig. 3c).

3.3. Safety

In total, 11 patients of the 27 patients who were

administered with monalizumab (41%) experienced a

treatment-related AE. The most frequent grade I/II

treatment-related AEs (TRAEs) were fatigue in five

patients (19%) and diarrhoea, anaemia and myalgia in

two patients each (7%) (Supplementary Table 4). Only

one patient presented with a grade III TRAE, heart

failure that was judged possibly related to monalizumab
according to the investigator and led to treatment

discontinuation.

3.4. Pharmacokinetics and immunogenicity

(Supplementary data)

Pharmacokinetics were in line with previous mon-

alizumab clinical trials [12,13]. The monalizumab anti-

drug antibody detection performed in this cohort sug-

gests that monalizumab has low immunogenicity.

4. Discussion

The I1 cohort is the first immunotherapy cohort of the

UPSTREAM trial and the first cohort of this umbrella

trial to report results on. This substudy failed to meet its

primary objective because no response was seen. Disease

stabilisation was observed in six patients (23%) with a
median duration of 3.8 months (95% CI: 2.7eNE). The

median PFS was 1.7 months and the median OS was 6.7

months in the overall population. These survival data

appear similar to the median PFS (around 2 months)

and OS (around 7 months) observed with single-agent



Fig. 1. Consort diagram of the trial.
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PD-(L1) inhibitors in second-line treatment after
platinum-based therapy [14,15]. Data of monalizumab

monotherapy are available for gynaecological cancers,

also showing no response but short-interval disease
stabilisation [13]. Monalizumab monotherapy was safe
as mainly grade I/II treatment-related adverse events

were recorded. Of note, one heart failure possibly

related to monalizumab was reported in one patient



Fig. 2. The waterfall plot (a) and spider plot (b) of tumour shrinkage

in accordance with investigator assessments. (a) The best change

from the baseline in the sum of the diameters of the target lesions

as per RECIST 1.1 during the first 16 weeks of treatment is shown

(%) for the 21 patients evaluable for this analysis. Patients with

progressive disease are indicated in red, and patients with stable

disease (SD), in blue. ) Z patients pretreated with PD-(L)1 in-

hibitors; C Z patients pretreated with cetuximab. RECIST,

Response Evaluation Criteria in Solid Tumours. (For interpreta-

tion of the references to colour in this figure legend, the reader is

referred to the Web version of this article.)

Table 1
Patient characteristics of the eligible patients.

Baseline characteristics (n Z 26)

Median agedyears

(range)

62 (44e76)

Male, n (%) 25 (96%)

ECOG PS, n (%)

0 7 (27%)

1 19 (73%)

Primary site, n (%)

Oral cavity 7 (27%)

Oropharynx 10 (38%)

p16 negative 6

p16 positive 3

Unknown 1

Hypopharynx 7 (27%)

Larynx 2 (8%)

Type of recurrence

Locoregional

recurrence only

8 (31%)

Distant recurrence

with or without

locoregional

recurrence

18 (69%)

Prior lines of systemic treatment in the R/M setting

Number of

previous lines,

median (range)

2 (0e4)

� 1 line 9

2 lines 6

� 3 lines 11

Prior platinum-

based therapy, n

(%)

26 (100%)

Prior cetuximab, n

(%)

23 (89%)

PD-(L)1 inhibitor

exposure

16 (62%)

Pre-study PD-(L)1

inhibitors, n (%)

15 (58%)

Post-study PD-(L)

1 inhibitors, n

(%)

1 (4%)

Reasons for exclusion in biomarker-driven cohorts

Absence of one of

the pre-defined

biomarkers

14 (52%)

Biopsy that did

not pass

molecular testing

quality control

11 (44%)

Other (do not

meet the

eligibility criteria

for the allocated

biomarker

cohort)

1 (4%)

ECOG PS, Eastern Cooperative Oncology Group performance status;

R/M, recurrent/metastatic.

Table 2
Best response as per RECIST 1.1 over the first 16 weeks of treatment.

Response (RECIST v1.1) (n Z 26)

Best response during the first 16 weeks of treatment, n (%)

Complete/partial response 0 (0%) (exact 95% CI: 0

e13.2%)

Stable disease 6 (23%) (exact 95% CI: 9.0

e43.7%)

Progressive disease 20 (77%) (exact 95% CI: 56.4

e91.0%)

Duration of disease stabilisation

(months), mediana
3.8 (95% CI: 2.7eNE)

RECIST, Response Evaluation Criteria in Solid Tumours; CI, confi-

dence interval.
a Estimated using the Kaplan-Meier technique.
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with smoking and ethylism habits and history of inter-

mittent left bundle branch block and AV-nodal re-

entrant tachycardia. No other heart failure has been

seen in other clinical trials with monalizumab [9,13].



Fig. 3. Kaplan-Meier estimates of progression-free survival (a) and

survival (b) for all eligible patients (n [ 26). Kaplan-Meier esti-

mates of overall survival in accordance with previous PD-(L)1 in-

hibitor exposure (c). Green curve Z patients previously exposed to

PD-(L)1 inhibitors (n Z 15). Blue curve Z PD-(L)1 inhibitor

naı̈ve patients (n Z 11). CI, confidence interval. (For interpreta-

tion of the references to colour in this figure legend, the reader is

referred to the Web version of this article.)
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The I1 cohort included a heavily pretreated popu-

lation as 65% of the patients had received two or more

previous lines of systemic treatment in the R/M setting.
Importantly, the I1 cohort was initiated before PD(L)1

inhibitors were available in all participating countries.

Therefore, only 16 patients were treated with PD(L)1

inhibitors, mostly after platinum therapy. Nowadays,

practice has changed, and pembrolizumab is the new

standard of care as first-line therapy for PD-L1

expressing R/M SCCHN. On the other hand, given

the fresh biopsy mandatory for study entry, the time
frame (median 14 days) needed for the biopsy results to

come back could have select patients in good condition

with less rapidly progressing disease. A potential con-

founding factor is the fact that only those patients who

were not eligible for one of the biomarker-driven co-

horts were included in the I1 cohort. However, 48% of

the I1 cohort’s patients were allocated to I1 because of

inadequate biopsy quality. These patients could thus
potentially also harbour some of the predefined bio-

markers, making them similar to the rest of the UP-

STREAM population. In UPSTREAM, the rate of the

biopsies that did not pass the quality control was 29%

and is similar to other biomarker-driven studies

[16e20].

Monalizumab has been investigated in combination

with cetuximab in patients with R/M SCCHN who
progressed after platinum therapy (anti-PD(L)1 naı̈ve or

pretreated) and after two or fewer prior lines of therapy

[9]. This single-arm trial showed an ORR of 27% and a

median OS of 8.3 months. A second expansion cohort of

that same study reported a response rate of 20% in pa-

tients previously treated with both prior platinum-based

chemotherapy and PD-(L)1 inhibitors, including

immunotherapy-resistant patients [21]. These results
compare favourably with cetuximab monotherapy after

platinum therapy [22] (ORR: 13% and median OS: 5.8

months), suggesting that monalizumab could have some

level of activity in combination with cetuximab.

We performed an exploratory analysis of OS in

accordance with PD-(L)1 inhibitor exposure. Patients

previously exposed to PD-(L)1 inhibitors had a median

OS of 8.0 months (95% CI: 2.3e10.5 months), whereas
for PD-(L)1 inhibitorenaı̈ve patients, the median OS

was 4.7 months (95% CI: 2.1e11.3 months). Interest-

ingly, this finding was also reported in the trial that

investigated the combination of monalizumab and

cetuximab in R/M SCCHN where the OS of IO-

pretreated patients was 12.8 months versus 7.8 months

in IO-naı̈ve patients [9].

Although patient numbers are low, CIs are wide,
indicating low precision of the estimates, and it is not a

pre-planned analysis; the observed median survival of

PD-(L)1 inhibitoreexposed patients in the two mon-

alizumab SCCHN trials is worth to be discussed. Several

hypotheses could explain these results: (i) the biased

population entering the study which may have included

a favourable group of patients because the patients

treated with PD(L)1 inhibitors had received fewer pre-
vious lines of systemic treatment than the patients not
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exposed to PD(L)1 inhibitors (data not shown), (ii)

potential synergism between monalizumab and PD-(L)1

inhibitors, particularly if we consider that the biological

activity of PD-(L)1 inhibitors could still be present at

the time we initiated monalizumab (15 patients had

received prior PD-(L)1 inhibitors, for which it was the

last systemic treatment in 8 patients), (iii) or, in contrast,

slower disease progression due to the activity of PD-(L)1
inhibitors alone (iv) or better activity of subsequent

treatment. Preclinical data show that NKG2A is often

co-expressed with PD-1 on CD8þ T cells [6]. As PD-1 is

a marker of exhausted T cells [23], this might suggest

that targeting NKG2A could reverse T-cell exhaustion.

Moreover, it has been shown that HLA-E is more

frequently expressed than PD-L1 in several cancer types

and may potentially be responsible for the lack of
response to PD-(L)1 inhibitors in some cancers [6].

Targeting the NKG2A-HLA-E pathway in combination

with PD-1/PD-L1 blockade also improved tumour

control in mice [6]. Finally, preliminary efficacy data

have shown encouraging activity in patients with heavily

pretreated microsatellite stable colorectal cancer when

monalizumab was combined with durvalumab, a PD-L1

inhibitor [24]. These data support the investigation of
monalizumab in combination with PD-1/PD-L1 in-

hibitors in randomised trials. Therefore, we have opened

a second immunotherapy cohort (I2) in UPSTREAM

that is currently randomising patients between mon-

alizumab combined with durvalumab or the best choice

of the investigators.

Possible biomarkers predictive of response to mon-

alizumab could includeHLA-E expression.However, in a
previous trial studying the combination of monalizumab

and cetuximab, HLA-E was observed in all analysed

tumour samples andwas not predictive of response in that

cohort [12]. The limited number of patients with a biopsy

of good quality in our cohort precluded further

biomarker analysis. The PD-L1 status of our patients was

also unknown because it was not part of the standard

management at the time of this study.
In conclusion, this report demonstrates the feasibility

of UPSTREAM, an umbrella trial dedicated to

SCCHN. Single-agent monalizumab has limited activity

in R/M SCCHN. Monalizumab continues to be inves-

tigated in combination with durvalumab within the

EORTC UPSTREAM trial and with the

cetuximab � PD(L)1 inhibitor in another phase II trial

(NCT02643550). A randomised phase III trial study will
compare cetuximab with or without monalizumab in

patients with R/M SCC (NCT04590963).
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