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COVID symptoms, testing, shielding impact on
patient-reported outcomes and early vaccine responses in
individuals with multiple myeloma

Patients with myeloma have been shielded and self-isolated
since the start of the COVID-19 pandemic, due to the con-
cern for and subsequent reports of higher risk of severe
COVID-19 disease and mortality." In addition, guidelines
have encouraged attenuation of myeloma therapeutics or a
switch to oral therapies, ostensibly to reduce hospital foot-
fall, facilitate shielding and potentially to limit further treat-
ment-related immune suppression.” Myeloma requires ongo-
ing immune-suppressive chemotherapy, frequent medical
visits and has previously demonstrated universally poor
response to vaccinations.?

The protective titre of antibodies required to prevent re-
infection is unclear, as is the ability to protect patients from
SARS-CoV-2 virus variants of concern (VoC). Cycles of
shielding and self-isolation can cause considerable physical
and psychological distress for myeloma patients. High mor-
tality rates with COVID-19 coupled with anticipated poor
COVID-19 vaccine responses will increase isolation periods
and be detrimental to their myeloma care.

In order to address these evidence gaps, we initiated a
national web-based prospective study of adults with multiple
myeloma (MM) from December 2020 using patient co-devel-
oped measures of COVID symptoms, testing, vaccination,
SARS-CoV-2 immunity acquired by infection or vaccination
and quality-of-life (QoL) impact with standardised generic
and disease-specific patient-reported outcome measures.
Using the existing RUDYstudy.org platform (LREC 14/SC/
0126 & RUDY LREC 17/SC/0501),* informed online dynamic
consent was obtained for all participants. Participants com-
pleted validated patient-reported questionnaires including the
Hospital Anxiety and Depression (HADS) and Lubben
Scales.> A group of four adults with myeloma co-developed a
RUDY COVID-19 consensus questionnaire (Data S1). Partic-
ipants entered information about their myeloma diagnosis,
current disease status and chemotherapy treatment. A serum
sample collected from each patient; was tested for antibodies
against SARS-CoV-2 nucleocapsid (N) or spike (S) protein.
SARS-CoV-2 N protein antibodies were measured by tur-
bidimetry (Abbott Labs, Abbott Park, IL, USA), with samples
that produced values of >1-4 considered to be positive.
SARS-CoV-2 S protein antibodies were measured by tur-
bidimetry (Abbott; IgG serology only), with a cut-off value
of 50 considered to be a positive result. Both of these assays
are FDA-approved for use in clinical diagnostic settings.
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Between 5 February and 29 March 2021, when the UK
was still in lockdown, 109 adults with myeloma completed
the COVID-19 questionnaire with a returned blood sample.
Patient characteristics are listed in Table I with 10% of
recruited adults non-UK white. Although the majority of
patients reported they were in remission, 20% of patients
reported they had poorly controlled myeloma, either relapse
or progressive disease. A minority of participants (6%)
reported major symptoms of COVID-19 and only one
patient reported a polymerase chain reaction (PCR)-positive
result (Table SI). Almost all patients were either partially or
fully shielded during both waves of the pandemic with fewer
patients fully shielded in the second wave. The primary rea-
son for shielding was due to current or recent immunosup-
pressive therapy (Table SII). Almost a third of respondents
identified with making less healthy diet choices during the
pandemic but few reported increases in alcohol, smoking or
medical treatment for anxiety or depression. The reported
impact of the pandemic on lifestyle and social activities var-
ied considerably between participants (Figure S1). One in
five respondents scored ‘at risk of social isolation’, with no
differences by age but men significantly more likely to be at
risk than women (P = 0-027). Using HADS, 23-1% of
patients reported symptoms of mild to moderate anxiety or
mild to moderate depression during this period (Table II).

Out of the 107 patients suitable for serological analysis at
the time of reporting, five were found to have positive levels of
N protein antibodies, indicating that they had suffered a natu-
ral infection. Only one of these patients had a history of a
PCR-positive result known at study entry, with the remaining
patients having had asymptomatic infections. When looking at
the timing of samples that were received from these patients,
approximately 25% of them were taken from the patient
>3 weeks post their first dose of vaccine (range 21-68 days).
Approximatetly 50% of patients who received Astra-Zeneca/
Oxford (AZ) vaccination and 44% of patients who received
Pfizer (P) vaccination produced a successful response
>3 weeks post first dose [sample n = 14 (AZ) vs 9 (P)]. All
patients who had had a previous infection had a robust anti-
body response to the first dose of COVID-19 vaccine and 60%
of patients had an optimal immune response to the first dose
of COVID-19 vaccination. There were no differences noted in
humoral response after the first dose of either AZ (Adenoviral
vector) or P mRNA based vaccination (Table SIII).
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Table I. Patient characteristics of first 109 study participants who took part in the PREPARE study.

Total (n = 109) Female (n = 42) Male (n = 67)

Age
Ethnicity
Myeloma status

UK white

Complete remission

Very good remission
Partial remission

Stable disease

Progressive disease/relapse
Don’t know/missing

Myeloma treatment status Currently not on chemotherapy

Reported chemotherapy during lockdown
Reported chemotherapy within 4 months prior to lockdown

Missing

Myeloma treatment includes Proteasome inhibitors
Immunomodulatory treatment
CD38 ab-based therapy
Other (includes dexamethasone)

62:9 (99)
97 (89-0%)
38 (34-9%)

61-4 (10-2)
38 (90-4%)
15 (35-7%)

63-9 (9-6)
59 (88-0%)
23 (34-3%)

10 (9-2%) 5 (11-9%) 5 (7-5%)
9 (8-3%) 2 (4-8%) 7 (10-5%)
10 (9-2%) 6 (14-3%) 4 (6:0%)
22 (20-2%) 9 (26:2%) 13 (19-4%)
20 (17-4%) 5 (11-9%) 12 (17-9%)
25 (22:9%) 5 (11:9%) 20 (29-8%)

29 (26-6%)
19 (17-4%)
36 (33%)

15 (35-7%)
10 (23-8%)
12 (28:5%)

14 (20-9%)
9 (13-4%)
24 (35-8%)

21 (19-2%) 9 (19-0%) 12 (17-9%)
37 (33-9%) 19 (45-2%) 18 (26:9%)
13 (11-9%) 7 (16:7%) 6 (9-0%)

47 (43%) 27 (64-3%) 19 (28-4%)

Table II. Participant reported impact on mental and social well-being due to COVID 19 in the PREPARE trial.

Total (n = 100) Male (n = 65) Female (n = 35)
Stress related Less healthy diet 29 18 (27-7%) 11 (31-4%)
More smoking 2 0 2 (5:7%)
More alcohol 5 3 (4-6%) 2 (5:7%)
Prescribed anti-depressants/ani-anxiety 2 2 (3-1%) 0
since pandemic
At risk of social isolation* (n = 99) 21 (21-2%) 18 (28:1%) 3 (8:6%)
n =159 n=20 n =39
Anxiety (from HADS) Mild 5 (5:1%) 1 (5%) 2 (5-1%)
Moderate/severe 4 (6:7%) 2 (10%) 2 (5-1%)
Depression (from HADS) Mild 8 (7-3%) 3 (15%) 5 (12-8%)
Moderate/severe 3 (5%) 1 (5%) 2 (5%)

HADS, Hospital Anxiety and Depression Scale.
*As measured by the Lubben scale.

This is the first prospective study to report on the history
of COVID19 symptoms, testing, healthcare resource impact,
and mental and social well-being in the shielded population
during both waves of the COVID-19 pandemic from a com-
munity-based sample. The study was exclusively online and
may have underrepresented older patients.

Terpos et al. report that 28-2% of myeloma patients gen-
erated neutralising antibody titres following a first dose of P
COVID-19 vaccine and Bird et al. report a 56% antibody
response to a first dose of vaccine.*” These are early results
following the first vaccine and both humoral antibody and T
cell responses following require ongoing evaluation. Pimpi-
nelli et al. report 78% optimal humoral responses in 44 mye-
loma patients two weeks following their second dose.®

Our data suggest myeloma patients have relatively poorer
vaccine immune response in comparison with their age-
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matched peers following first vaccine dose,”'® which fuels
concerns that such patients should continue to isolate despite
lockdowns easing. Our study continues to recruit myeloma
patients and we will report COVID-19 vaccine T cell and
humoral responses following two doses in due course. Urgent
measures should be taken to suitably modify healthcare pro-
vision and provide psychological support for these patients.
Measures to improve COVID-19 immunity such as addi-
tional booster vaccination or passive antibody trials should
be prioritised for this patient population.
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Table SI. Characteristics of study participants who
reported COVID symptoms and/or reported having PCR
testing performed.

Table SII. Level of shielding and reasoning reported by
participants in the PREPARE trial.

Table SIII. Vaccination status for 109 study participants
in the PREPARE trial and their antibody response.

Fig SI. Participant-reported impact' on mental and social
well-being due to COVID in the PREPARE trial.

Data SI. RUDY COVID-19 questionnaire.
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