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ABSTRACT

Background: Swedish recommendations to reduce the risk of COVID-19 relied on each citizen's own
sense of responsibility rather than mandatory lockdowns. We studied how COVID-19-related self-isola-
tion and anxiety correlated to SARS-CoV-2 seropositivity and PCR-positivity in patients with active can-
cer treatment.

Methods: In a longitudinal cohort study at Uppsala University Hospital patients and cancer personnel
were included between April 1°* 2020 to August 1°* 2020. Serological testing for SARS-CoV-2 was done
every 8-12-weeks until 30 March 2021. Patients completed a survey at inclusion regarding self-
reported COVID-19-related anxiety and self-isolation.

Results: A total of 622 patients [n =475 with solid malignancies (SM), n=147 with haematological
malignancies (HM)], and 358 healthcare personnel were included. The seropositivity rate was lower for
patients than for personnel; 10.5% for SM patients, 6.8% for HM patients, and 16.2% for personnel
(p=0.005). Strict adherence to self-isolation guidelines was reported by 54% of patients but was not
associated with a lower risk of becoming seropositive [OR = 1.4 (0.8-2.5), p=0.2]. High anxiety was
expressed by 32% of patients, more often by SM patients than HM patients (34% vs 25% [OR = 1.6
(1.1-2.5, p=0.03)]). Female gender [OR = 3.5 (2.4-5.2), p < 0.001] and being born outside of Europe
[OR = 2.9 (1.4-6.4), p=10.007] were both associated with high anxiety. Patients reporting high anxiety
became seropositive to a similar degree as those with low anxiety [OR = 0.7 (0.3-1.2), p=0.2]. HM
patients with PCR-positive COVID-19 were more likely than SM patients to require oxygen therapy,
including non-invasive ventilation/intubation (69% vs. 26%, p = 0.005).

Conclusion: For Swedish patients on active cancer treatment, high self-assessed COVID-19-related anx-
iety or strict adherence to self-isolation guidelines were not associated with a lower risk of COVID-19.
Patients with HM were less likely to develop serological antibody response after COVID-19 and were
more likely to require advanced hospital care, but expressed less COVID-19-related anxiety than
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patients with SM.

Introduction

During the early phases of the COVID-19 pandemic in 2020
many countries declared mandatory lockdowns or curfews
and closed primary and secondary schools in order to reduce
the spread of the disease and to alleviate pressures on
healthcare systems [1]. In Sweden, however, a different strat-
egy was adopted; avoiding mandatory lockdowns and opting
to keep schools and workplaces open, while encouraging
individuals to voluntarily work from home whenever pos-
sible. This approach relied heavily on the individual's own

sense of responsibility for adherence to guidelines and social
distancing measures.

Cancer disease was early on identified as a possible risk
factor for COVID-19, including an increased risk of severe dis-
ease and death [2,3], at a time when there was no proven
effective COVID-19 treatment or vaccine yet available [4,5].
Cancer patients are usually extensively informed regarding
the increased risk of infections during cancer treatments.
Adequate COVID-19-specific protective measures for cancer
patients were not established at the start of the pandemic,
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possibly increasing anxiety in patients and affecting attitudes
both towards discontinuing cancer treatment for fear of
infection [6] and towards the import of protective measures
such as self-isolation. Delaying cancer treatment out of fear
of SARS-CoV-2 exposure could result in adverse outcomes
and progressive disease while suffering a SARS-CoV-2 infec-
tion during treatment might negatively affect the results of
planned treatments. It was therefore of interest to study the
effects of COVID-19 on cancer patients, especially in the
Swedish setting of no mandatory lockdowns and no require-
ment to wear masks.

Our aim was to examine the cumulative PCR- and sero-
positivity for SARS-CoV-2, and the possible association with
patient characteristics, self-reported COVID-19-related anxiety
and self-isolation, as well as disease severity and mortality, in
actively treated cancer patients during the first year of the
COVID-19 pandemic until the advent of vaccination
programs.

Material and methods
Study design and inclusion

A longitudinal prospective cohort study was conducted at
Uppsala University Hospital (Akademiska Sjukhuset, Uppsala)
in Sweden, between 1 April 2020 until 30 March 2021.
Eligible patients for the study were identified using planned
appointments for any form of active antitumoral treatment
(chemotherapy, monoclonal antibodies, tyrosine kinase inhib-
itors, immunotherapy — BCL2-inhibitors, PD1/PDL1-inhibitors,
CDK4/6-inhibitors, BRAF/MEK-inhibitors) found through elec-
tronic medical records. Patients undergoing active treatment
between 1 April 2020 and 1 August 2020 were offered study
participation either by telephone or at in-house appoint-
ments by study investigators or personnel in charge of their
care, and positive responders were thereafter included in
the study by the study investigators. Personnel at the
Department of Oncology and Hematology received informa-
tion regarding the study via e-mail and participation was
voluntary.

Follow-up

Since vaccination can result in a positive serological test,
seropositivity was investigated in this study up until general
vaccination programs commenced. Patients were followed
until (1) death, (2) active antitumoral treatment was consid-
ered completed and patients had no additional planned
health care visits, or (3) initiation of vaccination against
SARS-CoV-2. Personnel was followed until vaccination was
initiated. In general, patients in our care received their first
vaccination between February and May 2021 and personnel
from January 2021 onwards.

Controls
Healthcare personnel were chosen as a control group due
to a) being considered immunocompetent compared

to patients with cancer and b) having a pre-existing reason

to go to the hospital for their work. This would allow sero-
logical testing of healthy controls without the potential of
additional viral exposure to individuals from the general
population, i.e., healthy and elderly individuals without can-
cer who lacked any other reason to visit healthcare facilities,
thereby reducing community exposure in line with current
guidelines.

Masks were not mandatory in Sweden at any time point
except for health care personnel who were required to wear
them in duty. The effect of this policy was not investigated
in this study.

Ethical approval

The study was ethically approved according to the
Declaration of Helsinki from the Swedish Ethical Review
Authority (Dnr: 2020-01781 and Dnr: 2020-03195). All study
participants (patients and staff) provided signed written
informed consent at study inclusion and before collection of
the first blood sample.

Patient population

In total, n =643 individuals with active anti-cancer treatment
were included in the study, n=21 patients were excluded
from the study due to failure in sample collection, withdrawn
consent, death before first sample collection or follow-up
continued in another county (Figure 1).

Health-care personnel

Of the 360 included personnel, out of about 420 full and
part-time employees, 358 (86%) provided at least one sample
for serological testing (n=2 were unable to supply blood
samples at the start of the study).

Survey on anxiety and attitudes towards self-isolation

Patients, but not personnel, were asked to complete a survey
regarding anxiety related to the COVID-19 pandemic, adher-
ence to self-isolation and social distancing guidelines, birth-
place, their current living situation and the presence of
minors in the household (Supplementary material). The sur-
vey was completed once, at inclusion (April 1°* to August 1
2020). The level of self-assessed COVID-19-related anxiety
was divided into four categories; none, mild, moderate, or
high. Adherence to guidelines regarding social distancing
and self-isolation was divided into three categories (not at
all, partly or completely). For the purpose of statistical ana-
lysis the degree of anxiety was divided into two categories
(none-mild and moderate-high) and the degree of self-isola-
tion was further divided into a comparison of those that (1)
did not at all or only partly follow guidelines versus (2) those
that fully followed guidelines.
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*Recruitment for the study involved help from health care personnel on several levels in the department in giving information and offering

voluntary participation to all patients on active treatment, with serological testing following a signed informed consent form (ICF), in order
to ensure that study participation would be available to as many patients as possible. This, however, made systematic documentation of non-
responders more difficult and therefore the total number of patients actually receiving study information is not known. In general, most
patients who were offered participation seemed to respond positively in keeping with the general feeling of wanting to help and be of service

in the early stages of the pandemic

Figure 1. Flow chart showing the inclusion process of personnel and cancer patients.

Collection of data, serological and PCR-testing in
patients and personnel

Clinical data concerning patients’ diagnosis, staging, treat-
ment intention, and oncologic therapy were collected from
electronic medical records. For patients, follow-up within the
study initially entailed the collection of blood samples every
6 to 8weeks, which was gradually extended to every
12 weeks, throughout the next 12 months of the pandemic,
estimating a minimum of 4-6 samples per patient (Figure 2).
Blood samples were collected according to each patient’s
individual health care plan during routine visits or pre-
planned in-patient care, to ensure that the study itself would
not contribute to additional community exposure and risk of
contracting a SARS-CoV-2 infection. The results of nose
swabs for PCR-testing for SARS-CoV-2 were gathered from
medical records, including the reason for conducting this
test, whether it be as screening for all hospitalized patients
or due to symptoms indicative of SARS-CoV-2 infection.
PCR-testing was conducted according to current national
guidelines and was not readily available in Sweden for non-
hospitalized patients until spring-summer 2021. The severity
of COVID-19 disease and the level of required treatment
were recorded (see supplementary Table 1 for COVID-19
severity and required level of health care).

Personnel were tested for anti-SARS-CoV-2 antibodies at
three-time points during the study after receiving a general
message via e-mail detailing voluntary inclusion in the study.
Information from the medical records of personnel was not
obtained in order to preserve the privacy and integrity of
colleagues and therefore PCR-results of personnel could not
be documented.

Both patients and personnel received information regard-
ing their individual serological responses once the samples
had been analysed.

Blood sample collection and laboratory analysis

Venous blood samples for serum preparation were collected
using EDTA tubes (1 x7ml) at intervals described above.
Following collection; samples were first handled at the
Clinical chemistry lab at Akademiska sjukhuset (Uppsala,
Sweden) and through an automated process they were cen-
trifuged at 2400g for seven minutes using a Teca 100
EVO/EVO3 machine. The plasma was then aliquoted, frozen,
and transported to the Uppsala Biobank where it was stored
at —80°C until further analyses for serological signs of SARS-
CoV-2 infection.
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3 | SEROLOGICAL ANALYSIS

Serum was analysed for IgG and IgM antibodies specific to SARS-CoV-2.

Classification according to Median Fluorescence Intensity (MFI):
» Seronegative if MFI<300
+ Seropositive if MFI>800.

4 | STATISTICAL ANALYSIS

= Time to COVID-19-positivity (serological, PCR, or both) using
Kaplan-Meier curves.

Samples with an MFI between 300 and 800 were re-
analysed; if MFI>300 in the second run these were
considered seropositive.

An immunoassay based on Luminex technology was
used.

+ Univariable regression models.

* Multivariable regression models.

Figure 2. Description of method; study inclusion, collection of blood samples, serological analysis and statistical analysis.

Serological analyses for SARS-CoV-2 specific IgM and IgG
were conducted at the Zoonosis Science Center at Uppsala
University, Sweden, using an immunoassay based on
Luminex technology [7]. Samples were classified as seronega-
tive and seropositive based on Median Fluorescence
Intensity (MFI) cut-offs: (i) seronegative: <300 MFI and (ii)
seropositive: >800 MFI. Samples with an MFI between 300
and 800 were re-analysed and if MFI >300 in the second run
these were considered seropositive.

Statistical analyses

To assess the association of seropositivity, PCR-positivity, anx-
iety or self-isolation and variables such as sex, age, self-
isolation, cancer treatment, and birthplace, univariable and
multivariable logistic regression was used. A multivariable
model was constructed where the risk of becoming seroposi-
tive for patients that self-isolated was adjusted for gender,
age (as a continuous variable), type of malignancy, treatment
intention, place of birth, presence of children in the house-
hold and living situation (alone or with >1 person). Results

are presented as odd ratios (OR) with a 95% confidence
interval and a p-value. Tests with p <0.05 were considered
significant. The proportion of COVID-19 positive in subgroups
of the cohort was compared using Chi-square test.
Furthermore, time to seropositivity was illustrated using
Kaplan-Meier curves and p-values for associated logrank tests
are presented. Statistical analyses were performed using R
version 4.2.2 [8].

Results

Demographics

Out of 622 patients included in the study, the majority, 76%
(n=475), were treated for an SM while 24% (n=147) had a
HM (Table 1). The mean ages in these groups were compar-
able. SM patients were predominantly female (64%, n=306),
while a majority of HM patients were male (67%, n=99).
Two-thirds of all patients received treatment with palliative
intention (67%, n=415), similar for both SM and HM
patients. Health care staff, n=258, were younger and pre-
dominantly females (Table 1). The mean (SD) follow-up in
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Table 1. Clinical characteristics of 358 staff and 622 cancer patients included in the study, stratified by solid malignancy vs. hematological malignancy.

p-Value staff vs. Solid Hematological p-Value
Staff All patients patients malignancy (SM) malignancy (HM) SM vs HM
Number (n) 358 (100) 622 (100) 475 (76) 147 (24)
Age (mean (range)) 45.9 (19-74) 65.4 (18-95) <0.001° 64.3 (24-84) 66.5 (18-95) 0.07°
Gender, n (% of total)
Male 58 (16.2) 268 (43.1) <0.001° 169 (35.6) 99 (67.3) <0.001°
Female 300 (83.8) 354 (56.9) 306 (64.4) 48 (32.7)
Treatment intention, n (%)
Curative - 207 (33.3) - 158 (33.3) 49 (33.3) 1.0°
Palliative - 415 (66.7) - 317 (66.7) 98 (66.7)
Completed survey, n (%)
Yes - 603 (96.9) - 464 (97.7) 139 (94.6) 0.10°
No - 19 (3.1) - 11 (2.3) 8 (5.4)
Place of birth, n (%)
Sweden - 524 (84.2) - 402 (86.8) 122 (87.8) 0.79°
Europe - 50 (8.0) - 38 (8.2) 12 (8.6)
Other - 28 (4.5) - 23 (5.0 5 (3.6)

2 t-test, P chi-square test.

days until the final serology sample was 206.5 (77.8) for SM
patients, 237.1 (72.0) for HM patients and 200.1 (112.2) for
healthcare personnel. The mean (SD) follow-up in days until
seropositivity was 195.8 (82.2) for SM patients, 230.9 (78.1)
for HM patients and 181.5 (113.2) for healthcare personnel.

Seropositivity

Seropositivity was lower for SM patients, 10.5%, and HM
patients, 6.8%, than for health care staff, 16.2% (p=0.005,
Table 2). The time to reach SARS-CoV-2 seropositivity for
patients and healthcare personnel is illustrated in a Kaplan-
Meier plot (Figure 3).

PCR- and seropositivity rates were similar for SM patients
(11.4% vs. 10.5%, p=0.75), while for HM patients the
PCR-positivity rate was as expected numerically higher than
seropositivity (10.2% vs. 6.8%, p=0.3), although statistically
non-significant (Table 2). PCR-positive HM patients more
often required advanced in-patient treatment, including sup-
plemental oxygen, non-invasive ventilation, or requiring
treatment in an ICU (69%), compared to PCR-positive SM
patients (69% vs 26%, p = 0.005), (Table 2).

Anxiety and self-isolation in patients

Moderate to high COVID-19-related anxiety was expressed by
in total of 193 patients (32%, Table 2). Patients with SM
(=159, 34%) expressed higher anxiety than those with HM
(n=34, 25%) [OR = 1.6 (1.1-2.5), p =0.04], but self-isolated
to a similar degree, SM (n =249, 54%) vs. HM (n =80, 58%),
[OR = 0.9 (0.6-1.3), p=0.49]. The degree of anxiety or self-
isolation at inclusion did not seem to vary among study par-
ticipants over the inclusion time period as the pandemic
continued (Supplemental Figure 1) and no significant differ-
ence in seropositivity was found when patients were strati-
fied depending on the time of inclusion in the study; early
inclusion (April 1°* — May 11'") versus late inclusion (May 12"
- August 1%, (Supplemental Figure 2).

A strong association was found between increasing age
and increasing self-isolation [OR 1.03 (1.02, 1.05), p < 0.001],
(Supplemental Table 2). A high degree of anxiety was more
common among women [OR: 3.5, (2.4-5.2), p<0.001] and

patients born outside of Europe (as compared to patients
born in Sweden) [OR: 2.9, (1.9-4.6), p=0.007]. Patients who
expressed high anxiety also self-isolated to a higher degree
[OR: 2.8, (2.0-4.1), p < 0.001]. When comparing patients who
expressed higher anxiety to those who self-isolated charac-
teristics were overall similar, except for higher age being
more common among those who self-isolated (Supplemental
Table 3). In both groups, females tended to be more com-
mon among those who expressed a higher degree of anxiety
and those who did self-isolate (p < 0.001).

In univariable and multivariable analyses we also found
no significant associations between age, gender, type of
malignancy, treatment intention, place of birth, presence of
children in the household or living situation and seropositiv-
ity (Table 3). Strict adherence to social distancing and self-
isolation guidelines did not reduce the risk of becoming
seropositive; univariable [OR 1.40 (0.81, 2.48), p=0.23] and
multivariable [OR: 1.67 (0.94, 3.04), p=0.09]. The risk of
becoming seropositive for patients with high anxiety was
[OR: 0.66 (0.34, 1.21), p=0.20]. Living alone or the presence
of children in the household in the household did not signifi-
cantly impact the risk of seropositivity in univariable ([OR
0.46 (0.19, 0.99), p=0.07] and [OR 1.91 (1.01, 3.47), p =0.04])
or multivariable analyses ([OR 0.55 (0.22, 1.22), p=0.17] and
[OR 1.54 (0.70, 3.33), p=0.27]) respectively.

Time to reach seropositivity for SARS-Cov-2 virus infection
was next investigated; a high degree of anxiety and/or high
degree of self-isolation at the time of answering the ques-
tionnaire did not influence the risk of seroconversion to
becoming positive for SARS-Cov-2 virus infection (Figure 4).

Discussion

The question of to what extent different levels of adherence
to social distancing and self-isolation guidelines are protect-
ive of patients on active cancer treatment during a pandemic
has to our knowledge not been previously examined. In this
study of 622 Swedish patients undergoing active cancer
treatment, high self-assessed COVID-19-related anxiety
and/or strict adherence to social distancing and self-isolation
guidelines at the beginning of the pandemic did not seem
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Table 3. Risk of seropositivity associated with degree of self-isolation gender, age, type of malignancy, treatment intention and place of birth.

Univariable analysis

Multivariable analysis

Number p-value Number p-Value
univariable OR univariable univariable multivariable OR multivariable multivariable
analysis analysis analysis analysis analysis* analysis
Self-isolation
Strict vs no/partial isolation 602 1.40 (0.81, 2.48) 0.23 600 1.67 (0.94, 3.04) 0.09
Anxiety*
High vs no/mild 599 0.66 (0.34, 1.21) 0.20 - - -
Gender
Female vs male 622 0.79 (0.46, 1.35) 0.39 600 0.63 (0.35, 1.15) 0.13
Age
Continuous 621 0.99 (0.97, 1.01) 0.15 600 0.99 (0.96, 1.01) 0.34
Type of malignancy
Solid vs hematological 622 1.61 (0.83, 3.45) 0.19 600 1.99 (0.96, 4.59) 0.08
Treatment intention
Palliative vs curative 622 1.08 (0.62, 1.96) 0.78 600 1.12 (0.62, 2.09) 0.71
Place of birth
Born in Europe 602 0.81 (0.24, 2.09) 0.69 600 0.85 (0.25, 2.24) 0.76
Born outside Europe 602 1.11 (0.26, 3.32) 0.87 600 0.99 (0.22, 3.06) 0.98
Children in the household’
Yes vs no 622 1.91 (1.01, 3.47) 0.04 600 1.54 (0.70, 3.33) 0.27
Living alone
Yes vs no 602 0.46 (0.19, 0.99) 0.07 600 0.55 (0.22, 1.22) 0.17
OR: Odds ratio.
*Anxiety was not included in the multivariable model due to a strong correlation with self-isolation.
°Children <18years of age.
(a) Anxiety (b) Self-isolation
None —mild = Intermediate — high = NO = Yes w
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Figure 4. Risk of seropositivity for SARS-Cov-2 depending on degree of anxiety vs. degree of self-isolation. (a) a higher degree of anxiety did not affect the risk of
SARS-CoV-2- seropositivity (p = 0.23). (b) Self-isolation did not affect the risk of SARS-CoV-2- seropositivity (p = 0.32).

were statistically significantly associated with a lower risk of
SARS-CoV-2 infection as depicted by seronegative probability
throughout the time of the pandemic when vaccines were
not available. However, in a multivariable model, a higher
degree of anxiety indicated a trend for lower risk of SARS-
CoV-2 seropositivity whilst employing strict self-isolation did
not. Our results indicate that this population of cancer

patients, on active treatment and with required regular
health care appointments, was seemingly not wholly pro-
tected over time by the initial strategy and intent of a higher
degree of isolation. It is therefore important to consider add-
itional forms of protective measures when counselling
patients on active cancer treatment, in the event of another
global pandemic; that strict self-isolation on its own is not
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the sole strategy one needs to adopt, but rather as a part of
a more varied approach.

It has been reported that having cancer, and especially if
actively treated in conjunction with higher age [2], increases
the risk of a hospitalization due to COVID-19, but foremost
that the incidence of SARS-CoV-2 infection with milder symp-
toms is higher among patients living with cancer [11].
Furthermore, according to Lee et al. mortality from COVID-19
disease in cancer patients was not affected by cytotoxic
treatment alone, but was instead driven by gender, age and
other comorbidities [2,12-15], underlining the importance of
continued anti-cancer treatment. Several studies have, how-
ever, also shown the opposite; that recent cytotoxic treat-
ments increase the risk for adverse events and morbidity due
to COVID-19 [16,17]. A complete lockdown may hypothetic-
ally protect against SARS-CoV-2 infection but seeing as this is
not conducive to continued antitumoral treatment to pre-
vent progressive disease (including necessary health care vis-
its) it is not a feasible option, making community exposure
probably unavoidable. The added stress associated with a
complete lockdown can at least partially be avoided by
employing a more nuanced risk-minimizing approach, allow-
ing for more individual freedom and less strict isolation
measures in the event of a new wave of this or another glo-
bal pandemic. In this regard, our results support the Swedish
approach [18,19] to the COVID-19 pandemic. The risk of
severe COVID-19 has for most patient risk groups decreased
with time, with the evolution of milder SARS-CoV-2-strains
and the introduction of the effective vaccines. For cancer
patients, however, the risk for severe disease remains; espe-
cially for patients treated with anti-CD 20 antibodies since
they do not respond as well to the vaccines and have higher
COVID-19-related mortality [20,21]. Other protective meas-
ures, such as access to antiviral therapy and supportive care,
are therefore probably of more import than strict self-
isolation for these individuals.

We found that for patients with SM, the PCR-positivity
rate was comparable to seropositivity, while for patients
with HM, a lower rate of seroconversion was found after
PCR-positivity. Whether this was caused by the effects of
anti-CD20-treatments, the nature of hematological malignan-
cies, or other factors could not be determined in this study
due to too few positive individuals. However, when examin-
ing the course of infections among the patients with PCR-
positive tests it was more common that HM-patients
required more advanced in-patient care compared to PCR-
positive SM-patients, as has previously been seen in studies
both from our group and others [22-24].

The degree of seropositivity among personnel was higher
than among patients throughout the study period, covering
the first and second waves of the pandemic, similar to results
found in studies conducted in France [25].

Women and patients born outside of Europe expressed
more anxiety. Patients born outside of Europe were more
adversely affected by the pandemic during the study period
compared to individuals born in Europe, in terms of a higher
number of confirmed cases, patients requiring intensive care
and a higher number of fatalities [26]. Others have also

shown that female patients with curative cancer treatment
are more likely to suffer from COVID-19-related anxiety [27].
In the general population women commonly express a
higher degree of anxiety, probably explaining the gender dif-
ference seen in our study, as knowledge that men were
more at risk of severe COVID-19 was well known early in the
pandemic [2].

Strengths and limitations

A strength of the study is the prospective design of the sero-
logical testing with inclusion of a fairly large number of
patients on active cancer treatment, representative of a geo-
graphical healthcare region. That patients have been fol-
lowed longitudinally, combined with detailed data on patient
characteristics, PCR-testing, and recording of COVID-19 sever-
ity from electronic health records adds to the strengths of
the study.

A significant limitation however is that the availability of
SARS-CoV-2 PCR-testing was severely limited during the early
phase of the study period, leading to a sampling bias of only
severe cases of COVID-19 being confirmed with PCR during
that time. PCR-testing was mainly restricted to those patients
in need of in-hospital treatment at the beginning of the
study period but became more generally available and rec-
ommended for all individuals with symptoms indicative of
COVID-19 toward the end of the study. Furthermore, as
described previously, PCR-testing was not conducted on
health care personnel due to the current guidelines in effect,
and information regarding such results could not be
obtained from medical records of personnel in order to pre-
serve their integrity. Another limitation is that, to protect the
patients from the risk of increased exposure, we decided to
only perform serological testing at intervals determined by
regular planned health care contacts, and not at the same
intervals for all patients.

Finally, a limitation of this study is that the self-reported
degree of anxiety and self-isolation was tested at the time of
inclusion and not later on during the pandemic when these
attitudes could have changed; these exposures were thus
considered to remain over time for these patients when ana-
lyzing serological response.

Conclusion

In a study of 622 Swedish patients with active cancer treat-
ment, an initially high degree of COVID-19 related anxiety
and strict adherence to social distancing and self-isolation
guidelines at the beginning of the pandemic were not asso-
ciated with a lower risk of later developing COVID-19
seropositivity.

Although patients with hematological malignancies and
COVID-19 were less likely to develop an antibody response
and more likely to require advanced hospital care, they
expressed less COVID-19-related anxiety than patients with
solid malignancies.
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