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Abstract. Background/Aim: Knowledge of Coronavirus 19
(COVIDI19) pathogenetic mechanisms is necessary to provide
new treatment strategies. This study aims to assess how
oncological disease impacts on the clinical course of COVID-
19 patients. Patients and Methods: From I*' March to 30™ April
2020, 96 COVID-19 patients were classified according to
clinical outcome as severe (n=67) and moderate (n=29).
Demographic data, medical history, admission lymphocytes,
procalcitonin (PCT), c-reactive-protein (CRP), D-dimer, and
Interleukin-6 (IL-6) were collected. Results: A statistically
significant association was found between hypertension
(p=0.007) and three or more comorbidities with severe outcomes
(p=0.034). No statistical differences were found between the
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severe and moderate groups with regards to the rate of patients
with past oncological history. However, no patient allocated in
the moderate group had received oncological treatment within
12 months. Higher values of CRP, IL-6, D-Dimer and lower
values of lymphocytes were reported in the severe group
(p=0.0007, p=0.00386, p=0.041, and p=0.007, respectively).
Using binary logistic regression, higher values of CRP
(OR=8.861; p=0.012) and PCT were associated with a higher
risk of severe outcome (OR=21.075; p=0.008). Within the
oncological population, D-Dimer and IL-6 did not confirm their
prognostic significance as in the general population (p>0.05).
Conclusion: Specific prognostic factors for oncological patients
should be designed for COVID-19 clinical practice.

The Coronavirus-19 (COVID-19) pandemic represents a
global challenge due to the rapid spread and poor prognosis,
with a fatality rate of 6.2% and more than 5 million people
infected worldwide (1). COVID-19 has strongly impacted all
medical science fields and several physicians are currently
reorganizing their clinical practice in order to provide the
best treatment and reduce the risk of cross contamination (2-
4). Based on the most recent flu pandemic, the Center for
Infectious Disease Research and Policy (CIDRAP) calculated
that this outbreak will likely last up to 24 months (1). In
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view of this, each national health system should focus their
efforts not only on COVID-19 treatment, but also on
reorganizing elective programs (5), ensuring the
psychosocial well-being of the population (6-8).

In order to provide a treatment for COVID-19, several clinical
trials for drugs and vaccine development are ongoing worldwide
(9-11). Following the temporary pause of the hydroxy-
chloroquine arm within the Solidarity trial (9, 12), detailed
knowledge of pathogenetic mechanisms is even more urgent for
designing a correct treatment for COVID-19 patients (13, 14).
Some authors advocate a link between a subset of COVID-19
patients and the cytokine storm, as seen in syndromes like
Secondary haemophagocytic lymphohistiocytosis (13). However,
immunosuppression therapy in these patients could be a difficult
decision and its possible benefits should be carefully weighed
against its possible detrimental effects (14).

In common clinical practice, several conditions have been
linked with immune system impairment, including iatrogenic,
within the postoperative period (15, 16), after allograft surgery
(17, 18) or in cancer (19). Concerning the latter, ample evidence
proves that neoplastic lesions are under immunosurveillance
(20, 21). Initially, innate and adaptive immune responses are
able to control tumor growth (22). In this phase —elimination,
acute inflammatory responses triggered by tumor-associated
‘danger signals’ initiates tumor cell recognition leading to
secretion of proinflammatory cytokines and activation of the
innate immune cells [e.g. natural killer cells, dendritic cells
(DC) and macrophages]. Upon maturation, DCs migrate to
nearby lymph nodes, where they present tumor antigens and
activate tumor specific CD4+ and CD8+ lymphocytes. Recent
studies demonstrate that these immune cells are indeed
mounting an antitumor response which could eventually
determine cancer immmunosurveillance (23-26). That said,
tumor progression is a multistep complex cascade (19), which
requires evasion from the host’s immunosurveillance
mechanisms (27) and immunoediting eventually resulting in
short or long term distant relapse (28-30). Due to the novelty of
the COVID-19 outbreak, there is a lack of evidence regarding
the complex relationship between altered immunological status
and the COVID-19 disease in oncological patients (13, 14, 28,
29). Theoretically, oncological preexistent immunosuppression
could harm or benefit different subsets of COVID-19 patients,
reducing the cytokine storm or further complicating the disease
course (13, 14).

The aim of our study was to assess how oncological disease
could impact on the clinical course of COVID-19 patients in
our monocentric Italian cohort, and the prognostic value of
blood test administration in our oncological population.

Patients and Methods

Patients. From 15t March to 30t April 2020, 96 patients were
retrospectively enrolled in the study. The local institutional review
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board of Fondazione Policlinico tor Vergata approved the LYnC1.20
study (CEI n° 121/20). The inclusion criteria were the following:
nasal or oropharyngeal swab positive for COVID19, admission due
to suspected symptoms in the Tor Vergata University Hospital or
transfer from other facilities with a COVID-19 diagnosis. Exclusion
criteria were absence of blood tests or patients who underwent
surgery during hospitalization.

After admission, all patients were treated with hydroxychloroquine
or chloroquine, with or without a macrolide or were enrolled in one
of several clinical trials ongoing in our institution. Some patients also
received glucocorticoid and/or intravenous immunoglobulin. All
therapies were administered according to the clinical data and the
medical evidence available during the clinical course of the disease.
Distinct COVID-19 respiratory management strategies were applied
to severe patients according to disease phenotypes, including prone
positioning.

Data collection. All clinical data were obtained from clinical notes.
Age at diagnosis, sex and date of hospitalization were recorded.
Date of first symptoms onset was collected for calculating the time
from onset of symptoms to hospitalization. Cough, fever, asthenia,
headache, dyspnea and any digestive or ocular symptoms were
recorded in the analysis as first symptoms (31-33).

The patients’ clinical presentations were classified into the severe
group and moderate group. Patients were enlisted in the severe
group if a severe event occurred during any time of hospitalization.
Severe events were defined as admission to the intensive care unit
requiring invasive ventilation, breathing support with non-invasive
ventilation (NIV) with oxygen administration more than 30%, or
death. Patients without any of these events were classified into the
moderate group. All past non oncological patient medical history
was recorded in order to underline all preexisting medical
conditions. All medical conditions were considered as dichotomous
variables. Cardiovascular diseases, such as hypertension and
ischemic heart disease were analyzed separately. Personal history of
cancer was recorded and analyzed separately. In the oncological
population, all previous treatments administered within 12 months
prior to COVID-19 diagnosis were recorded and divided according
to radiation oncology, systemic or surgical treatment.

Blood test. Admission blood tests were included in the study:
lymphocytes count, procalcitonin (PCT), ¢ reactive protein (CRP),
D-dimer and interleukin-6 (IL-6). Most admission blood tests were
collected in our emergency department, while some were performed
in external facilities. When tests were not available, patients were
excluded from the study.

Statistical analysis. All data were imported into Excel (Microsoft,
Washington, DC, USA). According to the sample, continuous
variables were reported as median and interquartile range (IQR) and
the Mann-Whitney U-test was used to compare different groups.
Past medical conditions were treated as dummy variables.
Categorical variables were reported as number plus percentage and
Fisher’s exact test was applied. Binary Multivariate regression
analysis was carried out and continuous variables were transformed
into dummy variables using median values as cutoff. Wald
Backward stepwise selection was performed. Variables with
assigned p-Value<0.05 were considered statistically significant. All
statistical analyses were performed with SPSS version 26 (SPSS
Inc., Chicago, IL, USA).
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Table 1. Demographic and patient history characteristics.

Variable All patients Severe group Moderate group p-Value
(n=96) (n=67) (n=29)
Median age in years (IQR) 65.0(55.8-75.0) 65.5 (56.0-76.0) 61.0 (53.0-76.3) 0.878
Median time from symptom onset to hospitalization in days (IQR) 5 (3-7) 4 (3-7) 6(3-8) 0.235
Gender
Male 68 (70.83%) 49 (73.34%) 19 (65.52%) 0.471
Female 28 (29.17%) 18 (26.86%) 10 (34.48%)
First diagnosis in Tor Vergata University Hospital
Yes 76 (79.16%) 59 (88.06%) 17 (89.66%) 0.710
No 20 (20.83%) 8 (11.94%) 3 (10.34%)
Cardiovascular risk factor
Myocardial Infarction
Yes 17 (17.71%) 8 (11.94%) 9 (31.03%) 0.039
No 79 (82.29%) 59 (88.06%) 20 (68.97%)
Hypertension
Yes 28 (29.17%) 34 (50.75%) 6 (20.69%) 0.007
No 39 (70.83%) 33 (49.25%) 23 (79.31%)
Non oncological comorbidities
=1
Yes 64 (66.67%) 49 (73.14%) 15 (51.72%) 0.037
No 32 (33.33%) 18 (26.86%) 14 (48.27%)
=2
Yes 32 (33.33%) 26 (38.81%) 6 (26.09%) 0.082
No 64 (66.67%) 41 (61.19%) 23 (73.91%)
>3
Yes 15 (15.82%) 14 (20.90%) 1 (3.45%) 0.034
No 81 (81.48%) 53 (79.10%) 28 (96.55%)
>4
Yes 9 (9.38%) 9 (13.43%) 0 (0%) 0.053
No 87 (90.62%) 58 (86.57%) 29 (100%)
Oncological comorbidities
Personal cancer history
Yes 16 (16.67%) 12 (17.91%) 4 (13.79%) 0.796
No 80 (83.33%) 55 (82.09%) 25 (86.21%)

All continuous variables are reported as median and interquartile range (IQR) within brackets; categorical data are reported as frequency and
percentage within brackets. p-Values are calculated with Fisher’s exact test for categorical variables and Mann-Whitney U-test for continuous

variables.

Results

Demographic and anamnestic data. 96 COVID-19 patients
treated in Tor Vergata University Hospital were included in
the study, which was comprised of 68 (70.83%) males and
28 (29.17%) females. The median age was 65.0 (55.8-75.0)
years. According to clinical data, 67 patients were enlisted
in the severe group and 29 in the moderate group. All data
are summarized in Table I.

No statistical difference was found between the moderate
and the severe groups when compared in terms of age
(p=0.878) or sex (p=0.471). Cases were subdivided
according to patient admission; 76 (79.17%) patients
received COVID-19 diagnosis in Tor Vergata hospital, 20
(20.83%) were admitted to Tor Vergata COVID-Hospital
after diagnosed in other facilities. No statistically significant
differences were found between the moderate and severe

group in the rate of diagnosis obtained in Tor Vergata
Hospital (p=0.710). The duration of symptoms until
hospitalization was not found to be statistically significant
between the groups (p=0.235), even though the severe group
exhibited a lower value when compared to the moderate
group (4 vs. 6 days, respectively).

Personal history. Oncological comorbidities. Personal
history of patients was analyzed (Table I). No statistically
significant distribution was found between previous the
personal cancer history and clinical course (p=0.770). 16
(16.67%) and 4 (13.79%) patients with previous cancer
history were enlisted in the severe and moderate group,
respectively.

Among 12 patients enlisted in the severe group, 2 (16.67%)
cases of prostate cancer, 4 (33.33%) cases of lymphoma, 1
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(8.33%) case of testicular cancer, 1 (8.33%) case of upper
airway cancer, 1 (8.33%) case of lung cancer, 1 (8.33%) case
of colorectal cancer and 1 (8.33%) case of cholangiocarcinoma
were recorded. Finally, in 1 (8.33%) case of the severe group
cancer was suspected breast cancer. Among 4 patients in the
moderate group, 1 (25.00%) case of prostate cancer, 1 (25.00%)
case of gastric cancer, 1 (25.00%) case of lung cancer and 1
(25.00%) case of colon cancer were recorded. All cancer
treatment was recorded if performed within the 12 months prior
to COVID-19 diagnosis.

In the severe group, 3 (25.00%) patients underwent surgery
(tracheostomy, surgical resection of cholangiocarcinoma and
radical prostatectomy) and 2 (12.5%) patients received
systemic treatment for hemopoietic malignancies. In the
moderate group, none of the patients underwent surgery and
no systemic treatment was administered. In both cases,
distribution among the groups failed to reach a statistical
significance (oncological treatment p=0.234; surgical
treatment p=0.517; medical treatment p=1.000). In both
groups, no oncological radiation therapy was administered
within 12 months.

Other comorbidities. Cardiovascular comorbidities were
analyzed (Table I). In the moderate group, a higher rate of
hypertension was recorded with 34 (50.75%) cases, when
compared to the severe group with 6 cases (20.69%), a
statistically significant difference (p=0.007). Conversely, a
lower rate of myocardial infarction was registered in the
moderate group when compared to the severe group with 8
(11.94%) vs. 9 (31.03%), respectively (p=0.039). In order to
assess the role of non-oncological comorbidities in the clinical
outcome, all comorbidities were recorded as dummy variables.

Comparing moderate and severe groups, patients in the
moderate group had a lower number of comorbidities, as
displayed in Table I. Moreover, statistically significant
distribution was found classifying the patients with 1 or more
comorbidities and three or more comorbidities (p=0.037 and
0.034, respectively).

Blood test

General population. The absolute number of lymphocytes,
PTC, CRP, D-Dimer and IL-6 upon admission are enlisted
in Table II. The severe group showed lower values for
lymphocyte counts, compared to the moderate group
(»=0.0007).

Conversely, higher values of PTC and CRP were detected
in the severe group when compared to the moderate group.
CPR upon admission demonstrated a statistically significant
difference between the groups (p=0.00386) with median
values of 123.6 and 28.8 in the severe and moderate groups,
respectively. PCT values upon admission reached 0.23 in the
severe group and 0.05 in the moderate group without a
statistically significant difference (p=0.149).
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Moreover, the severe group showed higher admission
values of D-dimer and IL-6 (1344 and 325.5, respectively)
when compared to the moderate group (888 and 31.8,
respectively). Both variables resulted in statistically
significant differences (p=0.0412 for D-Dimer and p=0.007
for IL-6 value).

Oncological population. Subsequently, blood sample analysis
was performed only in the oncological population (n=16), as
shown in Table III. The severe group exhibited lower
absolute values of lymphocytes when compared to the
moderate group, in concordance with our cohort. However,
no statistically significant differences were found among the
oncological population (p=0.917).

The severe oncological population showed higher values
of CPR when compared to the moderate group (11.85 vs.
11.85, respectively) and statistically significant differences
between groups were registered (p=0.037). However, the
PCT did not show a statistically significant difference in the
oncological analysis between the groups, similarly to the
general COVID-19 population.

Finally, oncological population analysis failed to find a
statistically significant distribution between outcome (severe
vs. moderate group) and D-Dimer and IL-6 (p=0.580 and
0.259, respectively). D-dimer median values were higher in
the moderate oncological group, as reported in Table III.

Binary multivariate regression. Results of binary
multivariate regression are displayed in Table IV. In our
cohort, myocardial infarction represented a protective factor
for severe outcome (OR=0.070). Conversely, higher values
of CPR and PCT were associated with a higher risk of severe
outcome (OR=8.861 and 21.075, respectively).

Discussion

The COVID-19 outbreak represents an emerging global
health problem (5, 34, 35). Although lockdown policies
prevented health system collapse in several countries (36),
the CIDRAP group expects a second wave during the fall,
similarly to the 1918 Spanish flu (1). In view of this risk,
identifying the at-risk population for worst outcome is
essential in order to correctly address all the health care
resources and to predict higher risk patients.

Cancer microenvironment is represented by heterogeneous
cancer cells and their interactions with stromal cells and the
immune system (37, 38). Tumor progression is a multistep
complex cascade (19) which requires evasion from the host’s
immunosurveillance mechanisms (27). Immunoediting could
eventually result in short or long term distant relapse (28,
29). In order to reduce the treatment immunological
impairment, several medical and surgical strategies have
been implemented in clinical practice (15, 16, 39-41).
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Table I1. Admission blood sample in the general population.

Variable All patients Severe group Moderate group p-Value
(n=96) (n=67) (n=29)

Lymphocyte count (IQR) 970 (620-1220) 800 (557.7-1090) 1110 (830-1400) 0.0007

CRP admission (IQR) 95.6(37.93-174.93) 123.6 (65.2-204.55) 28.8 (7.425-90.4) 0.00386

PCT admission (IQR) 0.15 (0.06-1.35) 0.23 (0.09-1.69) 0.05 (0.0325-0.0825) 0.14977

D-Dimer (IQR) 1190.5 (779.75-2419) 1344 (925-3898) 888 (453-1708) 0.0412

IL-6 (IQR) 554 (23-563) 325.5 (39.05-1613.5) 31.8 (12.9-65.25) 0.007

Continuous variables are reported as median and interquartile range (IQR) within brackets. CRP: C-reactive protein; PCT: procalcitonin; IL-6:
interleukin-6. p-Values are calculated using Mann-Whitney U-test.

Table III. Admission blood sample and previous treatment within 12 months in the oncological population.

Variable Oncological Oncological severe Oncological moderate p-Value
patients (n=16) group (n=12) group (n=4)

Lymphocyte count (IQR) 650.00 (545.00-1087.50) 645.00 (495.00-1142.50) 820.00 (615.00-1035.00) 0917

CRP (IQR) 98.55 (50.65-129.95) 111.85 (88.40-153.15) 18.15 (9.65-42-18) 0.037

PCT 0.15 (0.12-0.28) 0.15 (0.11-0.28) 0.09 (0.06-0.14) 0.542

D-Dimer 1566.00 (731.00-2271.00) 1566.00 (731.00-2259.00) 1622.00 (921.75-2835.75) 0.580

IL-6 38.50 (12.15-52.15) 40.70 (20.00-1557.75) 12.90 (11.68-21.00) 0.259

Previous oncological treatment Oncological Severe group Moderate group

within 12 months patients n=16 n=12 n=4

Oncological treatment

Yes 6 (37.50%) 6 (50%) 0 (0%) 0.2335
No 10 (63.50%) 6 (50%) 4 (100%)

Surgical treatment
Yes 4 (25.00%) 4 (33.33%) 0 (0%) 0.5165
No 12 (75.00%) 8 (66.66%) 4 (100%)

Medical treatment
Yes 2 (12.50%) 2 (16.67%) 0 (0%) 1.000
No 14 (87.50%) 10 (83.33%) 4 (100%)

Continuous variables are reported as median and interquartile range (IQR) within brackets. CRP: C-reactive protein; PCT: procalcitonin; IL-6:
interleukin-6. p-Values are calculated using the Mann-Whitney U-test.

Table IV. Binary multivariable regression.

Variables Median value B coefficient Odds ratio (95% CI) p-Value
Myocardial infarction - -2.654 0.070 (0.006-0.828) 0.035
CRP 95.6 2.182 8.861 (1.6717-48.542) 0012
PCT 0.15 3.048 21.075 (2.215-200.561) 0.008

CRP: C-reactive protein; PCT: procalcitonin. 95% CI: 95% confidence interval.

A nationwide analysis from Lancet Oncology predicted a  among the groups analyzed and the low incidence of cancer
higher risk for severe outcome in cancer survivors (42). in the evaluated population (43). The aim of our study was
However, other authors have highlighted certain limitations  to assess the role of cancer on the COVID-19 short term
including a statistically significant difference between age  outcome and the prognostic value of blood tests upon
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admission in the oncological population, according to the
respiratory support need.

Demographic and anamnestic data. Our population was well
matched for age and sex between the severe and moderate
groups. Age is a well-known risk factor for severe outcome
in COVID-19 disease (44) along with male sex (43). Despite
the lack of statistical significance, higher age and higher rate
of male patients were reported in our data in the severe
group.

The time from onset of symptoms to hospitalization did not
result in a statistically significant difference between the
severe and moderate group (p>0.05), and was comparable to
data reported from literature (45). Before data collection, we
postulated that the severe group population could have worse
prognosis due to the supportive treatment delay. However, the
severe group exhibited shorter time intervals when compared
to the moderate group, as reported by Chen et al. (45).

Personal history

Oncological comorbidities. Among our total sample, 16
(16.67%) patients had a previous history of neoplasm and a
higher rate of oncological patients were enrolled in the severe
group (severe group vs. moderate group; 17.91% vs. 13.79%,
respectively), but no statistically significant difference was
found between the groups (p=0.796). However, past
oncological history represented a risk factor for hospitalization,
when the past oncological history is compared with the Italian
general population prevalence of cancer history (5.3%) (46).

Among the oncological population, sub analysis showed no
statistically ~ significant differences between previous
oncological treatments within 12 months and severe
presentation (surgical treatment vs. medical treatment; p=0.517
and 1.000, respectively). Despite the lack of statistically
significance, no patient with a history of oncological treatment
within 12 months was registered in the moderate group. These
results underline the plausible role of previous oncological
treatment within 12 months as a risk factor of severe outcome.

Our results were in partial contrast with the nationwide
analysis by Liang et al. (42, 47). The analysis included 18
patients among 1590 COVID-19 patients from 575 hospitals
in 31 provincial regions and reported a higher risk of severe
outcome and a higher risk of COVID-19 diagnosis in
oncological patients (42, 43).

These differences can be accounted in part to the different
prevalence among the two populations as well as the mean
age (42, 47, 48). The Italian Cancer registry reported a
higher value of cancer incidence (730.0 per 100,000 people)
when compared with data from the Chinese national registry
(285.83 per 100,000 population) (46, 49). Furthermore, in
Italy 5.3% of the general population has received a cancer
diagnosis during their lifetime, compared with 0.0055% of
the 5-year cancer prevalence in the Chinese Population (46,
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50). With this in mind, the difference in oncological
prevalence may play a role in this result. In our opinion,
different disease prevalence should be considered during
health facilities planning, especially when data with different
disease distributions are applied in a different population.

Moreover, the analysis reported statistical significant
differences in age between the oncological and non-
oncological groups, which could eventually have influenced
the results (42-44).

Other comorbidities. Cardiovascular diseases are widely
known in the literature as a risk factor of severe COVID-19
(51). Moreover, the cytokine storm and Angiotensin-
converting enzyme 2 (ACE2) receptor virus tropism could
cause acute heart injury (33, 51, 52). In our population, a
statistically significant association between hypertension and
severe clinical presentation was reported (p=0.007).

Conversely, a higher rate of myocardial infarction was
found in the moderate group compared to the severe group
(31.03% vs. 11.94%; p=0.034). This difference can be
accounted for due to the lack of stratification in the
myocardial infarction group and a higher hospitalization rate
of patients with past history of myocardial infarction,
regardless of clinical symptoms or signs.

Patients with myocardial infarction history exhibited a
shorter time from onset of symptoms to hospitalization (6.22
vs. 3.57 days; p=0.046). Myocardial infarction represents a risk
factor for hospitalization in COVID-19 patients as confirmed
in our analysis (51). In fact, the myocardial infarction rate in
the hospitalized population (17.7%) was higher when
compared to the prevalence of myocardial infarction in the
Italian population (1.8%; 95% Cl=1.4-2.2) (53).

Multiple comorbidities were associated with severe
COVID-19 (44, 54) and this data was confirmed by our
series. A higher rate of comorbidities was reported in the
severe group. Interestingly, no patient with 4 or more
comorbidities was reported in the moderate group.

Blood test

General population. Theories on COVID-19 pathogenic
mechanisms shifted from a “pure” Acute Respiratory
Distress Syndrome to a systemic thromboembolic disease
(55). Lymphopenia is an effective and reliable indicator of
the severity and hospitalization in COVID-19 patients, due
to the direct cytotoxic effect or the disease-induced cytokine
storm (56). In our series, the prognostic role of the
lymphocyte count was concordant with literature, with
higher values of lymphocytes in the moderate group.

CRP levels upon admission reflects the COVID19 disease
severity and should be used as a key indicator for disease
monitoring (57). In our population, higher levels of CRP were
associated with severe outcome. Conversely, PCT levels didn’t
reach a statistically significant relationship. This data is largely
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confirmed in the literature, underlying the role of PCT in the
prediction of secondary bacterial infections (58).

In addition, abnormal IL-6 levels have been previously
reported in the literature for COVID-19 patients (59) and
blockade of IL-6 pathways with Tocilizumab has been
utilized in clinical trials (60). As reported in the literature,
the severe group exhibited higher values of IL-6 levels when
compared with the moderate group (p=0.007). Finally,
higher D-dimer levels upon admission have been linked to a
higher risk of in-hospital mortality (61); and an association
between higher D-dimer values and a severe outcome was
confirmed in our population.

Oncological population. Interestingly, the admission blood
tests” prognostic role was only partially confirmed in the
oncological population. Despite a lower lymphocyte count
being reported in the oncologically severe group, the Mann
Whitney U-test failed to show a statistically significant
difference between the groups.

Moreover, PCT, D-dimer and IL-6 did not reach statistical
significance between the groups. Only the CRP admission
level showed a similar pattern to the general population, with
a significantly higher value in the severe group.

These unexpected results could be explained by the
complex interactions between the hosts’ immune system and
tumor cells (19, 27). Peripheral immune alterations in cancer
patients was firstly recognized in the literature in 1974 by
Bone and Lauder for gastrointestinal tumors (62). In
particular, lymphopenia has been widely associated with
advanced disease in several tumor types (27) and PCT levels
have been analyzed in cancer patients as a new biomarker
for prostate cancer (63, 64).

Oncological disease progression has been extensively
linked to the IL-6 family, with high up-regulation in many
cancers (65, 66). Even abnormal CRP levels have been
linked with poor prognosis, cancer progression and patients
without clinical symptoms of cancer (67, 68).

Despite the small cohort, preexistent immunological
impairment of oncological patients seems to affect the host
immune reaction towards SARS-CoV-2. In our opinion,
previous oncological history should be taken into account by
physicians during emergency department admission, when
blood tests are commonly requested to obtain information on
patients’ clinical outcome.

Binary multivariate regression. In our cohort, binary
multivariate regression demonstrated a protective role of
myocardial infarction (OR=0.070). As previously mentioned,
we believe that this difference could be accounted for due to
the lack of stratification in the myocardial infarction group
(STEMI vs. non-STEMI) and higher rate of patient
hospitalization with past history of myocardial infarction
regardless of clinical symptoms or signs (51).

Conversely, from the univariate analysis, a value of PCT
higher than the median population constituted a risk factor
for severe outcome (OR=21.075). PCT is a well-known
marker for bacterial infection and this value could eventually
predict bacterial superinfection and a subsequent worse
clinical outcome (58, 59). Finally, the relationship between
higher CRP values and severe outcome has been largely
reported in literature (57, 59), a finding confirmed by our
analysis (OR=8.861).

Our study contains some limitations. Firstly, the
retrospective design could have influenced our data, yet
study groups were well matched with regards to age, sex and
duration from first symptoms to hospitalization. Moreover,
the Italian COVID-19 outbreak represented an acute
emerging problem and no prospective observational trial was
planned before the pandemic. Secondly, no data regarding
admission CT, clinical stage and lung injury was obtained
from the clinical records. This choice was made in order to
assess the role of well-known immunological variables on
clinical outcome, which was evaluated only through the
clinical course. Thirdly, no data were reported regarding the
long term outcome and fatality rate in the population. In this
case, we decided to perform the analysis according to the
need of ventilation support, due to the gravity of a shortage
during a potential second wave in the next fall, as during the
first outbreak. Finally, due to the monocentric design of the
study, another limitation is the sample size and further
analyses with larger groups are required in order to confirm
our preliminary results.

However, if confirmed by larger series, our data reflect
how oncological patients are an at-risk population for
hospitalization and severe outcome. All these findings
confirm the role of comorbidities and preexistent
immunological impairment in severe COVID-19. However,
in our analysis, IL-6, PCT and lymphocyte count failed to
predict the clinical outcome in oncological COVID-19
patients. Further studies are needed to design specific
prognostic factors for oncological patients in COVID-19
clinical practice.
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