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Abstract

Background The COVID-19 pandemic has impacted significantly on healthcare across the globe. It has been reported to
have higher incidence and be associated with worse outcomes in patients with cancer.

Aim To examine the characteristics of patients with cancer who were diagnosed with COVID-19 and to identify factors
which may predict a poorer outcome.

Methods Patients attending oncology services in Beaumont Hospital who were diagnosed with COVID-19 between March
and May 2020 were included. Demographics and outcomes were determined by chart review.

Results Twenty-seven patients were included in the study. The median age was 62; 59% were male. Ten patients (37%) died
all of whom had metastatic or incurable locally advanced disease. Patients with lung cancer had a higher rate of COVID-19
and poorer outcomes. Those with a performance status (PS) >3 were more likely to die than those with PS <2. Compared
to those who recovered, patients who died had a higher number of organs affected by cancer and a higher mean Palliative
Prognostic Score.

Conclusion Patients attending oncology services during the initial phase of the COVID-19 pandemic had an increased rate of
SARS-CoV-2 infection and a higher mortality rate than the general population. Those who died had more advanced cancer as
demonstrated by poorer performance status, a greater burden of metastatic disease and a higher Palliative Prognostic Score.
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Introduction

The COVID-19 pandemic has impacted significantly on
mortality and healthcare systems across the globe. In Ire-
land, during the initial outbreak in the period from March to
May 2020, there were almost 25,000 cases of SARS-CoV-2
infection reported and over 1600 deaths recorded. In early
studies, from the initial centre of the epidemic in Wuhan,
China, COVID-19 was reported to have a higher incidence
in patients with cancer than in the general population [1-3].
It was also reported that patients with cancer had a higher
risk of severe adverse events (including ventilation, intensive
care admission and death) compared to those who did not

< Anna Linehan

! Department of Medical Oncology, Beaumont Hospital,

Dublin, Ireland

Cancer Clinical Trials and Research Unit, Beaumont
Hospital, Dublin, Ireland

have cancer [1]. This leads to widespread changes in oncol-
ogy practices worldwide.

Within the oncology community, there has been a drive to
investigate factors which might impact outcomes of patients
with cancer who contracted COVID-19. A large UK pro-
spective study looking at 800 patients with a diagnosis of
active cancer and symptomatic COVID-19 infection con-
cluded that those who died were significantly older (73 years
vs 66 years; p <0.001), more likely to be male than female
(33% vs. 20%) and had higher numbers of comorbidities [3].
The COVID-19 and Cancer Consortium (CCC19) collected
data from the USA, Canada and Spain reported similarly that
age, male sex and more comorbidities were associated with
an increased 30-day mortality and additionally identified
smoking, Eastern Cooperative Oncology Group (ECOG)
performance status of 2 or higher and presence of active
cancer as risk factors [2].

Beaumont Hospital is a large Dublin-based teaching
hospital which was at the centre of the initial COVID-19
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outbreak in Ireland. We aimed to examine the demograph-
ics and outcomes of patients undergoing cancer-directed
treatments in Beaumont Hospital who were diagnosed with
COVID-19 and to identify factors which predict a poorer
outcome in these patients.

Methods

This was a retrospective study conducted over the time
period 11th March to 15th May 2020, during the first wave
of the COVID-19 pandemic. Guidance from the Beaumont
Ethics Committee was sought. The opinion expressed was
that presentation of service evaluations did not require spe-
cific committee approval, nor did the publication of the
result. The audit was assessed within the Medical Oncology
Service’s internal ethical committee (the consultant body)
who felt that the open disclosure of the effect of COVID-19
on our inpatients through publication was ethically correct.

Patients who were attending Beaumont Hospital for sys-
temic anti-cancer therapy and diagnosed with COVID-19
infection were identified. This included patients in both
inpatient and outpatient settings who were receiving were
planned to receive or had received anti-cancer therapy in
the previous 8 weeks. Patients were referred for testing by
a member of the oncology team based on symptoms or by
virtue of being a close contact to a known case. Patients
who were attending the oncology day ward for treatment
and received a positive test result in the community were
also included. COVID-19 testing was performed using RT-
PCR (reverse transcriptase—polymerase chain reaction)
from the nasopharyngeal sample to detect SARS-CoV-2.
Patients with radiological and clinical features suggestive
of a diagnosis of COVID-19 but without a positive RT-PCR
test were excluded.

Patient demographics, cancer type, stage and ECOG per-
formance status were obtained by chart review. Nature and
timing of most recent anti-cancer therapy were obtained
from electronic chemotherapy prescribing record. Labora-
tory values were obtained by electronic record review. Statis-
tical analyses were performed using SPSS version 28.0.0.0.
Difference in means was calculated using two-sample z-test.
Association between categorical variables was assessed
using chi-squared test. Results were deemed statistically
significant if p-value was < 0.05.

In order to estimate the cancer-related prognosis of
patients, we used a validated tool known as the Palliative
Prognostic Score (PAP). This is a cumulative score based
on the following variables: clinician prediction of survival,
Karnofsky Performance Score, presence or absence of ano-
rexia, presence or absence of dyspnoea, and lymphocyte
percentage of the total white cell count [4]. A score of <5.5
is associated with a 30-day survival of >70%, whereas a
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score of > 11 is associated with a 30-day survival of < 30%.
This was calculated based on data from date of diagnosis of
COVID-19. Deaths were recorded at point of data cut off on
15th May 2020.

Results

In total, 703 patients attended oncology services for cancer-
directed treatment during the study period. Of these, 27
patients were diagnosed with COVID-19 infection based on
RT-PCR. A further 4 patients who were diagnosed clinically
with COVID-19 due to characteristic symptoms and radiol-
ogy were not included in the study population. There was
an overall incidence of 4% in our patient population. Nine
patients had a positive result following COVID-19 swab on
the day ward; 6 patients (22%) did not require admission
while 3 patients (11%) required inpatient treatment. Five
patients (19%) were diagnosed with COVID-19 following
presentation to the Emergency Department with symptoms.
A further 13 patients (48%) developed COVID-19 during an
inpatient stay for another reason (Fig. 1).

The median age of the patient population was 62 years
(range: 38—84 years) with 22% of patients aged 70 or older.
There was a higher proportion of male patients at 59%, with
41% female. The most common cancer type was colorectal,
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Fig. 1 Breakdown of patients attending oncology services who were
diagnosed with COVID-19 based on RT-PCR
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representing almost one-third (30%) of patients, followed by
lung (26%). The frequency of other cancer types is shown in
Table 1. Seventeen patients (63%) had metastatic disease, 4
(15%) had locally advanced incurable disease, and 6 (22%)
were being treated with curative intent. None of the patients
was admitted to critical care, and one patient received non-
invasive ventilation. The most recent anti-cancer treatment
for 19 (70%) patients was chemotherapy; 11 (41%) had
received chemotherapy in the 30 days preceding diagnosis
of COVID-19. Two (7%) patients were on immunotherapy
treatment, and both of these patients had treatment in the
preceding 30 days.

In total, 37% (10/27) of this patient population died dur-
ing the study period. This included deaths which were attrib-
uted to COVID-19 and deaths from other causes including
cancer. The mean age of those that died (mean (M)=61.4,
standard deviation (SD) = 13) was older than those that sur-
vived (M =58.4, SD=12), but this was not statistically sig-
nificant (p =0.57). A similar proportion of male and female
patients who contracted the virus subsequently died (37%;
36%). All of those who died had incurable locally advanced
or metastatic disease. Those with locally advanced or meta-
static disease were more likely to die than those being treated
with curative intent (odds ratio (OR) 1.9 95% CI 1.2-2.9).
Lung cancer patients represented 60% of those that died, and
having lung cancer was associated with an increased risk of
dying compared with other cancers on univariate analysis
(OR=24,95% CI 2-260). The mean time from COVID-19
diagnosis to death was 9.5 days.

The majority (90%) of patients in our cohort that died
had an ECOG performance status of >3 (Fig. 2). The mean
ECOG performance status of those that died (M =3.9,
SD =2.3) was significantly greater than that of those that
survived (M =1.9, SD=1.7, p<0.001). Those with an
ECOG performance status <2 had a reduced risk of death
compared with those with PS >3 (OR: 0.056; 95% CI 0.008,
0.37). Patients that died also had more sites of metastatic
disease. The mean number of organs involved by cancer was
3.9 (SD=2.3) compared to 1.9 (SD=1.7) in the group that
survived. (p=0.039) (Table 1). All patients who recovered
had a Palliative Prognostic Score calculated at<5.5. In the
group that died, 2 (20%) had a PAP score of <5.5, 3 (30%)

Patients that recovered Patients that died
0% 6o 0% 0o P
10%_"1°7° 10% 50
N =1
' 2
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w4

Fig.2 Performance status (PS) of patients that contracted COVID-19
and died compared with those who recovered

had a PAP score of between 5.5 and 11, and 5 (50%) had a
score of > 11 (Fig. 3). The mean PAP score for those that
died was significantly higher than for those that survived
(M=10.4,SD=4.5 versus. M=1.5, SD=1.6, p<0.001).
With regard to recent anti-cancer treatment, 11 patients
were treated with chemotherapy in the 30 days prior to
COVID-19 diagnosis. Of these, 3 (27%) died and 8 (73%)
survived. There were small numbers of patients on other
treatments such as immunotherapy and hormonal therapy.

Discussion

In our study of patients with cancer who contracted COVID-
19, we found an incidence of 4% which was higher than
the incidence of 0.4% in the general population at this time
point. The higher incidence in this population is not unex-
pected. These patients are at increased risk of exposure due
to frequent hospital visits for treatment, especially consid-
ering most people were restricting their movements at this
time. Many patients required inpatient hospital treatment
increasing their risk of exposure. Treatment with cancer-
directed therapies and drugs such as steroids can predis-
pose to contracting infections. In addition, in order to protect
patients attending oncology day services, patients were sent
for testing if there was any clinical suspicion of COVID-19,
and not all would have met the criteria for testing in the
community at the time. International incidence figures in
a cancer population range between 0.79 and 4.2% [1, 5-7].

The mortality rate of 37% is higher than that seen in
other similar studies. This number includes all deaths
that occurred in the patient population during the study
period and therefore some of these were due to underlying
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Fig. 3 Palliative Prognostic Scores (PAP) for patients with active can-
cer who contracted COVID-19. The mean PAP score for those that
died was significantly higher than for those that survived (9.6 vs. 1.5,
p<0.001). *** denotes statistical significance
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Tab]e 1 Char a.cteristics of All patients Patients who died  Patients who X? dp, T-test
patients attending cancer N=27(100%) N=10 recovered  p-value
services diagnosed with N=17
COVID-19
Age, median (range) 62 (38-81) 65 (38-81) 61 (38-77) NA p=0.57
Gender 0.004(1),0.95 NA
Male 16 (59%) 6 (60%) 10 (59%)
Female 11 (41%) 4 (40%) 7 (41%)
Cancer type 14.2(6),0.27 NA
Colorectal 8 (30%) 1 (10%) 7 (41%)
Lung 7 (26%) 6 (60%) 1 (6%)
Gastrooesophageal 4 (15%) 1 (10%) 3(18%)
CNS 3(11%) 0 (0%) 3 (18%)
Breast 2 (7%) 0 (0%) 2 (11%)
Head and neck 1 (4%) 1 (10%) 0 (0%)
Others 2 (7%) 1 (10%) 1 (6%)
Cancer stage 5.62(2), 0.06 NA
Metastatic 17 (63%) 9 (90%) 8 (47%)
Locally advanced 4 (15%) 1 (10%) 3 (18%)
Curative intent 6 (22%) 0 (0%) 6 (35%)
Sites of metastatic 2.6 (2.2) 39(2.3) 1.9 (1.7) NA p=0.039
disease, mean (SD)
ECOG PS NA p<0.001
0 1 (4%) 0 (0%) 1 (6%)
1 8 (30%) 0 (0%) 8 (47%)
2 9 (33%) 1 (10%) 8 (47%)
3 8 (30%) 8 (80%) 0 (0%)
4 1 (4%) 1 (10%) 0 (0%)
Treatment 5.62(3), 0.13 NA
Chemotherapy 19 (70%) 5 (50%) 14 (82%)
Immunotherapy 2 (7%) 1(10%) 1 (6%)
Hormonal therapy 1 (4%) 0 (0%) 1 (6%)
None 5 (19%) 4 (40%) 1(6%)

Association between categorical variables was determined using chi-square analysis. Difference between
means was determined using independent variable -test

CNS central nervous system, DF degrees of freedom, ECOG PS Eastern Cooperative Group Performance

Status, SD standard deviation

malignancy but may have been hastened by COVID-19. In
an early Chinese study, the death rate in cancer patients
was 28.6% [8]. This cohort included patients with a his-
tory of cancer, including up to 12 years prior. Similarly,
in the UK Coronavirus Cancer Monitoring Project (UKC-
CMP), there was an all-cause mortality rate of 28% [3, 8].
However, that cohort was also broader, including patients
treated with surgery, chemotherapy, or radiotherapy within
the last 12 months. This may account for the difference
in mortality rate. Additionally, there was a higher rate
of intensive care unit admission in the UK study at 7%,
and they report that almost all deaths were attributed to
COVID-19. In our population, some deaths were princi-
pally attributed to cancer rather than COVID-19.
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In this study, patients who contracted COVID-19 and died
did not have a statistically significant difference in age or
sex than those who recovered. In other studies, male sex and
older age were identified as risk factors for severe disease [2,
3, 9]. All of those who died had incurable locally advanced
or metastatic cancer which has been shown to be risk fac-
tors for severe COVID-19 [2, 9, 10]. Those with lung cancer
appeared more likely to contract COVID-19, with 11% (7 of
a total of 63) patients with lung cancer attending oncology
services receiving a positive test. Patients with gastrointes-
tinal tract cancers also appeared to have a higher rate of
COVID-19 positivity than other cancer types, with 8% of
both patients with colorectal cancer (8/97) and gastrooe-
sophageal cancer (4/51) who attended oncology services
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testing positive during the study period. The remaining
cancers all had COVID-19 rates of < 5%. Patients with lung
cancer had poorer outcomes; however, the fact that lung can-
cer is the leading cause of cancer death must be taken into
consideration and this accounts in part for the high odds
ratio. Lung cancer patients have had poorer outcomes in
other studies reported. [2, 3, 9].

The principal finding from this study is that the popula-
tion of patients with cancer who died following a positive
COVID-19 test were largely those who had more advanced
cancer. Those that died were more likely to have an ECOG
performance status of > 3 than those that recovered and this
was also seen in the CCC19 study [2]. Additionally, patients
that died had a higher rate of organ involvement by cancer.
The differences in Palliative Prognostic Score again reflect
the severity of underlying illness with 50% of those who died
having a score which was associated with a 70% mortality
rate in the subsequent 30 days. These parameters all indicate
that most of those patients who died were advanced stage of
their malignant disease. This correlates with our knowledge
of COVID-19 infection in cancer from other studies and also
in patients without cancer, where increasing comorbidity has
been shown to be associated with worse outcomes [11-13].

There did not appear to be associated between chemo-
therapy and increased risk of death in this patient popula-
tion. The evidence from larger trials in this regard has thus
far been conflicting. Two Chinese retrospective observa-
tional studies of 17 and 203 patients found that there was an
increased risk of death with recent chemotherapy [14, 15].
Subsequently, the UKCCMP study of 800 patients found
that the administration of chemotherapy, immunotherapy
or hormonal therapy within the last 4 weeks of life did not
confer an increased risk of mortality [3]. Similarly, a review
of 309 patients in a US hospital found that chemotherapy
within 5 weeks of COVID-19 diagnosis was not associated
with adverse COVID-19 outcomes [9].

There are several limitations to our study. The number of
patients is small. This makes it difficult to draw definitive
conclusions, results in large confidence intervals and makes
sub-group analysis challenging. We likely did not identify
all patients who contracted COVID-19. There were patients
who had clinical and radiological features of COVID-19 and
who were treated as such but did not have a positive COVID-
19 RT-PCR test, and it is possible that these were false-
negative results. Also, those who were mildly symptomatic
or asymptomatic may not have been tested due to limited
criteria for testing at the time. We included only patients
who were on active treatment or planned to receive active
treatment. As such, we may have identified a sicker cohort
of patients than similar studies in the UK and China, and this
makes it difficult to directly compare outcomes.

A significant limitation is that our analysis did not dis-
criminate between causes of death. Many deaths were

principally caused by cancer and the death certificates were
not reviewed to determine what was deemed the leading
cause of death. However, it is likely most of these deaths
were multifactorial with both cancer and COVID-19 contrib-
uting. In addition, the calculation of the Palliative Prognostic
Score required a clinician score and therefore is somewhat
subjective.

Conclusion

Patients attending their regional oncology services dur-
ing the initial phase of the COVID-19 pandemic had an
increased rate of SARS-CoV-2 infection and a higher rate
of death than the general population. Those who died all had
incurable locally advanced or metastatic disease. They had
more advanced cancer as demonstrated by a greater number
of sites of metastatic disease, poorer performance status and
a higher Palliative Prognostic Score. Patients with lung can-
cer appeared to have poorer outcomes. This Irish study rein-
forces that cancer patients are a high-risk group and should
be protected in the setting of rising COVID-19 infections.
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