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Abstract

Introduction: Patients with cancer may be more susceptible
to and have higher morbidity and mortality rates from CO-
VID-19 than the general population, while epidemiologic
data specifically addressed to hematologic patients are lim-
ited. To investigate whether patients with hematologic dis-
eases undergoing therapy are at increased risk for acquiring
SARS CoV-2 infection compared to the general population,
a retrospective study was carried out at a referral hemato-
logic center in Rome, Italy, during the period of the greatest
epidemic spread (March 8 to May 14, 2020). Methods: All
adult and pediatric patients with a diagnosis of a neoplastic
or a nonneoplastic hematologic disease who underwent

treatment (chemotherapy or immunosuppressive or sup-
portive therapy) during the study period or in the previous 6
months were considered. The prevalence of COVID-19 in the
overall outpatient and inpatient population undergoing he-
matologic treatment compared to that of the general popu-
lation was analyzed. The measures taken to manage patients
during the epidemic period are described. Results: Overall,
2,513 patients with hematological diseases were consid-
ered. Out of 243 (9.7%) patients who were screened for SARS
CoV-2, three of 119 (2.5%) outpatients with fever or respira-
tory symptoms and none of 124 asymptomatic patients
were diagnosed with COVID-19. Three further patients were
diagnosed with COVID-19 and managed in other hospitals in
Rome. As of May 14, 2020, the prevalence of COVID-19in our
hematologic population accounted for 0.24% (95% Cl 0.23-
0.25;6 of 2,513 patients: 1 case in every 419 patients) as com-
pared to 0.12% (7,280 of 5,879,082 residents; 1 case in every
807 residents) in the general population (p = 0.14). Three of
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6 patients diagnosed with COVID-19 required critical care
and 2 died while still positive for SARS CoV-2. Out of 225
healthcare providers on duty at our Institution during the
study period, 2 (0.9%) symptomatic cases were diagnosed
with COVID-19. Conclusion: In our experience, the preva-
lence of COVID-19 in hematologic patients, mainly affected
by malignancies, was not significantly higher compared to
that of the general population. Definition of adapted strate-
gies for healthcare services, while continuing to administer
the standard hematologic treatments, represents the crucial
challenge for the management of hematologic diseases in
the COVID-19 era. © 2020 S. Karger AG, Basel

Introduction

The world is experiencing a pandemic of coronavirus
disease 2019 (COVID-19), caused by the novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
[1]. Starting on March 8, 2020, the Italian Government
adopted new measures to contain the epidemiologic CO-
VID-19 emergency in the so-called red areas and through-
out the country. In Italy, 222,074 confirmed cases and
29,692 deaths have been registered as of May 14, 2020, in
SARS-CoV-2+ individuals [2]. The morbidity and mor-
tality of this infection increase with the increasing age of
the population. The median age of COVID-19 cases in
Italy is 62 years, and in particular in the Italian region
Lazio it is 57 years [3].

Available data seem to show that patients with cancer
may be more susceptible and have higher morbidity and
mortality rates from COVID-19 than the general popula-
tion [4-9]. However, these estimates are controversial
and it is unclear if this increased risk applies to patients
with hematologic malignancies. One might hypothesize
that also patients with hematologic diseases, particularly
those undergoing chemotherapy, stem cell transplant, or
other immunosuppressive treatments, would be at in-
creased risk of SARS-CoV-2 infection. However, it is
striking that this population appears to be poorly repre-
sented in the comorbidities reported for patients with
COVID-19. Indeed, epidemiologic data specifically re-
garding hematologic patients are limited [10-13].

A further challenging issue is represented by preven-
tion and management of the infection as well as the safe
and timely administration of hematologic therapy, con-
sidering that guidelines for the management of hemato-
logic patients in the current SARS-CoV-2 outbreak are
not evidence based [14-27].
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Herein, we report the experience at a large referral
adult and child hematology center in Rome, Italy, with an
analysis of the prevalence of COVID-19 in the overall
outpatient and inpatient population undergoing hemato-
logic treatment compared to that of the general popula-
tion. The measures taken to manage patients during the
period of the greatest spread of the epidemic are de-
scribed.

Patients and Methods

Starting on March 8, 2020, a wide information campaign ad-
dressed to patients and healthcare personnel was carried out at our
center according to the operative instructions for the management
of the SARS CoV-2 pandemic indicated by the national govern-
ment and by the General Manager of the AOU Policlinico Um-
berto I. Information regarded the epidemiologic control strategy
and detailed operating instructions for preventing the spread of
the infection.

This is an observational study performed at the Hematology
Center of the AOU Policlinico Umberto I, Sapienza University of
Rome, Italy. Patients’ data were obtained by reviewing the medical
records of patients followed during the period from March 8 to
May 14, 2020.

The inclusion criteria were as follows:

o Adult and pediatric patients with a diagnosis of a neoplastic or
non-neoplastic hematologic disease undergoing treatment
(chemotherapy or immunosuppressive or supportive therapy)
during the study period or in the previous 6 months; patients
in disease remission and off-therapy for over 6 months before
March 8, 2020; and patients with chronic hematologic diseases
not requiring any treatment (watch and wait strategy) were not
considered because the epidemiologic analysis would have
been unreliable for the risk of underestimation. Many of these
patients were never visited or contacted during the study pe-
riod.

o Patients who were not visited at our center during the study
period but who underwent a telemedicine visit (telephone or
web contact) were also considered. Outpatients and their rela-
tives followed at our Center have always been instructed to in-
form the reference hematologist of any relevant health event.
The procedures for the care of patients attending our center

were carried out as follows:

o Outpatient visits: those deemed deferrable were postponed.
When appropriate and feasible, visits were substituted with
telemedicine. Nondeferrable outpatient visits were scheduled
by appointment, defining contact prevention and hygiene pro-
cedures (crowding in waiting rooms was avoided, patients pos-
sibly waited outside the hospital [i.e. in their car], and patients
and healthcare professionals were instructed to use protective
masks and wash and/or disinfect hands with alcohol solutions).
Patients entered the room for the visit without being accompa-
nied, when possible. The administration of therapies (i.e., che-
motherapy, immunotherapy, and blood product transfusion)
in the day hospital was regulated with the above procedures.

o Hospital admission: on the day prior to hospitalization all of
the patients underwent a nasopharyngeal swab for the detec-
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Table 1. Characteristics of the population of patients with hematologic diseases undergoing active or supportive treatment followed at
the Hematology Center of the AOU Policlinico Umberto I, Sapienza University, during the period of March 8 to May 14, 2020

Underlying disease or condition Total patients, Male/female ~ Age Documented
n ratio (<20/20-60/>60), COVID-19
years cases, 1
Acute myeloid leukemia 79 34/45 5/16/58 0
Myelodysplastic syndromes 196 115/81 0/14/182 1
Chronic myeloid leukemia 303 140/163 15/157/131 0
Other myeloproliferative neoplasms 646 278/368 17/222/407 1
Acute lymphoid leukemia 69 31/38 30/20/19 0
Multiple myeloma 173 93/80 0/50/123 0
Amyloidosis 4 2/2 0/0/4 0
Non-Hodgkin lymphoma 283 138/145 71721204 3
Hodgkin lymphoma 72 40/32 14/48/10 0
Chronic lymphocytic leukemia 160 54/106 0/54/106 0
Hairy cell leukemia 6 5/1 0/4/2 0
Other lymphoproliferative diseases 7 4/3 2/2/3 0
Histiocytosis 64 40/24 41/15/8 0
Aplastic anemia and other bone marrow failures 23 10/13 6/13/4 0
Paroxysmal nocturnal hemoglobinuria 21 11/10 0/18/3 0
Thalassemia 106 54/52 10/94/2 1
Other hereditary anemias 42 20/22 28/13/1 0
Thrombotic thrombocytopenic purpura 7 2/5 4/2/1 0
Idiopathic thrombocytopenic purpura 97 39/58 24/31/42 0
Autoimmune hemolytic anemia 53 22/31 14/12/27 0
Gaucher disease 29 14/15 16/11/2 0
Acquired hemophilia 7 3/4 0/5/2 0
Allogeneic stem cell transplant 66 28/38 5/48/13 0
Total 2,513 1,177/1,336 238/921/1,354 6

Patients with a chronic hematologic disease not receiving any treatment and those off therapy for more than 6 months were not

included.

tion of SARS-CoV-2 and negative patients entered the ward
after an appropriate triage to rule out fever or respiratory signs
and symptoms. Virologic testing and triage were also per-
formed to caregivers accompanying children. If an urgent hos-
pitalization was necessary, the patient stayed in an isolation
area while waiting for the virology report. After the hospitaliza-
tion, a careful surveillance of inpatients was also implemented
in order to detect nosocomial cases of COVID-19. Patient visits
were limited to 1 visitor per day per patient.

» Management of outpatient complications: outpatients were in-
structed to refer to a dedicated H24 Hematologic Emergency
Unit (HEU) of our Center in the event of any type of complica-
tion. All patients with a fever or respiratory symptoms were
tested for SARS CoV-2, underwent laboratory, radiologic, and
physical exams as appropriate, and were placed in an isolation
area until the results of the virologic exams were available. Also
patients asymptomatic at the time of HEU admission but who
reported the above clinical findings in the previous days were
managed as above. In the event of a documented SARS CoV-2
infection the patient was transferred to the COVID unit of the
hospital.

o Home care: a home care service (HCS) dedicated to patients
with advanced hematologic diseases requiring palliative care

COVID-19 in Patients with Hematologic
Disorders Undergoing Therapy

and also patients eligible for active therapy but with a physical
disability that makes nonhome management difficult is avail-
able at out center. During the COVID-19 pandemic the activ-
ity of the HCS continued regularly and new patients were en-
rolled. The above described contact prevention and hygiene
procedures for patients, cohabitants, and HCS staff were ap-
plied at the patient’s home.

During the study period, while applying the above infection
control procedures, we decided not to change the standard treat-
ment strategies, including intensive chemotherapy and stem cell
transplant.

The aim of this study was to describe the prevalence of docu-
mented COVID-19 in the adult and pediatric populations affected
by a hematologic disease undergoing active therapy followed at
our center compared to that of the general population of the Lazio
region [2, 3]. The number of residents in the Lazio region (as of
January 2020) was extracted from the data of the Italian National
Statistics Institute (ISTAT; Istituto Nazionale di Statistica) (www.
dati.istat.it). The cases of COVID-19 documented in the Lazio re-
gion as of May 14, 2020, were extracted by the report of the Italian
National Institute of Health (ISS; Istituto Superiore di Sanita) [3].

Patients were stratified according to the underling hematolog-
ic disease, gender, and age (<20, 20—59, and >60 years). Detailed
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demographic and disease data were collected for the cases of CO-
VID-19 documented during the study period. A case of COVID-19
was defined by the detection of a SARS CoV-2 RNA-specific frag-
ment by real-time reverse transcriptase polymerase chain reaction
(RT-PCR) (RealStar SARS-CoV-2 RT-PCR; Altona Diagnostics,
Hamburg, Germany) from a nasopharyngeal swab. Groups were
compared using a 2-tailed Fisher exact test.

Results

Overall, 2,513 patients with hematologic diseases ful-
filling the above inclusion criteria were considered (Table
1). They included all patients who attended the ambula-
tory service (in person or by telemedicine), were referred
to the HEU, were followed at home by the HCS, and were
hospitalized during the study period. Of these, 116 (4.6%)
outpatients with fever or symptoms compatible with a re-
spiratory infection who attended the HEU underwent
127 SARS CoV-2 exams (1, 2, and 3 exams in 106, 9, and
1 patient, respectively); in 3 cases a diagnosis of CO-
VID-19 was made and the patients were transferred to the
COVID-19-dedicated unit of our hospital. Another 3 of
our patients were diagnosed with COVID-19 and man-
aged in other hospitals in Rome. None of the 66 outpa-
tients followed at home by the HCS was diagnosed with
COVID-19 (the virologic exam was performed in 3 pa-
tients with suspicion of infection). No case of COVID-19
was documented during hospitalization in 124 patients
admitted to the wards of our center for the treatment of
hematologic diseases during the study period (164 viro-
logic exams; in all patients, the virologic exam was per-
formed at the time of hospital admission and in 36 pa-
tients it was repeated during the hospitalization as indi-
cated). Overall, 3 of 119 (2.5%) outpatients with fever or
respiratory symptoms screened for SARS CoV-2 (at our
HEU or by the HCS) and none of the 124 asymptomatic
patients screened prior to hospital admission were diag-
nosed with COVID-19. All 19 screened caregivers accom-
panying children had negative test results.

As of January 2020, the population in the Lazio region
was 5,879,082 people (1,053,165 aged <20 years; 3,179,552
aged 20-59 years; and 1,646,365 aged 260 years). As of
May 14, 2020, the prevalence of COVID-19 in our hema-
tologic population accounted for 0.24% (95% CI 0.23-
0.25; 6 of 2,513 patients: 1 case in every 419 patients),
compared to 0.12% (7,280 of 5,879,082 residents; 1 case
in every 807 residents) in the general population (p =
0.14). The prevalence of COVID-19 was 0% (0 of 223) in
our patients aged <20 years compared to 0.03% (295 of
1,053,165) in the general population (p = 1), 0.32% (3 of
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936) in our patients aged 20-59 years compared to 0.11%
(3,647 of 3,179,552) in the general population (p = 0.09),
and 0.22% (3 of 1354) in our patients aged >60 years com-
pared t0 0.20% (3,335 of 1,646,365) in the general popula-
tion (p = 1).

The characteristics of the 6 patients with a confirmed
diagnosis of COVID-19 are reported in Table 2. Three of
them required critical care for COVID-19 symptoms and
2 died while still positive for SARS CoV-2.

Out of 225 healthcare providers on duty at our center
during the study period, 2 (0.9%) symptomatic cases (a
nurse and a doctor who were cohabitants) were diag-
nosed with COVID-19 and all additional 25 asymptom-
atic healthcare providers screened for SARS CoV-2 due
to close contact with COVID-19 proved negative.

Discussion

In this study, we analyzed the prevalence of COVID-
19 in patients with hematologic diseases receiving active
and/or supportive treatment. The only data reported in
the literature to date on the epidemiology of the CO-
VID-19 in large hematologic populations of patients are
represented by 3 Italian surveys which showed a preva-
lence of 0.4% (1 of 267 patients) in adult Ph+ acute lym-
phoblastic leukemia patients, 0.5% (47 of 9,339 patient)
in chronic lymphocytic leukemia patients, and 0.17% (12
of 6,883 patients) in chronic myeloid leukemia patients,
and a Chinese study from the Hubei province on 530 sub-
jects with chronic myeloid leukemia which reported a
prevalence of 0.9% that was 9-fold higher than normal but
much lower than the prevalence in hospitalized patients
with other cancers or normal healthcare providers [10-
13]. No information is available on childhood hemato-
logic cancer populations.

We found that the prevalence of COVID-19 in our he-
matologic patients, mainly affected by malignancies, was
not significantly higher compared to that in the general
population. Only 2.5% (3 of 119) of our symptomatic pa-
tients screened for SARS CoV-2 were diagnosed with
COVID-19. The prevalence of the disease in healthcare
providers was 0.9% and, as in our patients, no positivity
was found among asymptomatic subjects. These data
should be evaluated with caution in view of the following
considerations. First, an underestimation of the SARS
CoV-2 epidemiology in the general population is more
likely than in high-risk subpopulations, such as those af-
fected by hematologic diseases, usually submitted to strict
monitoring of any type of infective complication. Indeed,
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our high-risk population underwent closer monitoring
than the rest of the population who, according to the na-
tional government provisions, was not subjected to an in-
tensive diagnostic strategy, particularly in the presence of
mild symptoms. At least 10% of our patients underwent
a virologic exam during the study period, compared to
the less than 1% estimated in the population of the Lazio
region. Second, the incidence of documented COVID-19
in the Lazio region was not particularly high and a similar
study carried out in areas with a greater epidemic impact
would provide different results. Third, 3 of the 6 patients
diagnosed with COVID-19 acquired the viral infection in
other hospitals or in long-term care facilities where local
outbreaks were documented.

The suggested basic protective measures against CO-
VID-19 - i.e., frequent hand washing and disinfection,
social distancing, avoiding crowded places, and keeping
distance with anyone who is coughing or sneezing — have
always been advised to our patients particularly during
the periods of higher risk after immunosuppressive treat-
ments. This could be a possible explanation for the con-
tained spread of COVID-19 observed in our hematologic
patients despite the scheduled treatment, including in-
tensive chemotherapy and stem cell transplant. Probably,
at the beginning of the epidemic, when preventive mea-
sures had not yet been disclosed, these historic measures
protected our patients from the risk of acquiring the
SARS CoV-2 infection. It is also worth noting that our
hematology center is detached from the main hospital.
This has clearly limited the risks of infections associated
with a large multidisciplinary hospital.

Another important issue is represented by the risk of
developing more serious SARS CoV-2 infections with a
higher mortality than in nonhematologic populations. In
our experience, 3 out of 6 patients were in critical care and
2 of them died with persistent positive SARS-CoV-2, but
both patients suffered from a very advanced hematologic
disease with a long disease history and severe comorbidi-
ties. Studies in cancer populations have reported that CO-
VID-19 in adult patients with solid tumors has higher
rates of severe illness (intensive care unit admissions, in-
vasive ventilation, or death) compared to others, and lo-
gistic regression has identified cancer as the highest indi-
vidual risk factor for severe events (OR = 5.4; 95% CI1.8-
16.2; p=0.003) [4-7]. In the childhood population, cancer
does not appear to be a condition that worsens the SARS
CoV-2 infection outcome; in a study on 20 cancer chil-
dren with COVID-19 most patients had mild symptoms
and were managed at home and only 1 required noncrit-
ical care hospitalization for COVID-19 symptoms [8].
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There are few data on the clinical evolution of COVID-19
in patients with hematologic diseases as mainly case re-
ports have been reported so far [28-39]. In a cohort study
at 2 centers in Wuhan, China, hospitalized persons with
hematologic cancers had a similar case rate of COVID-19
(10%) compared to normal healthcare providers (7%),
but they had more severe disease and a higher case fatal-
ity rate (62 vs. 0%) [36]. However, this study has impor-
tant limitations including the heterogeneous patient pop-
ulation, hematologic diagnoses and disease states, con-
founding covariates such as therapy of hematologic
cancers, hospitalization, and interval to developing CO-
VID-19; therefore, the independent role of the underly-
ing malignancy in the evolution of the viral disease could
not be documented.

Due to the lack of good-quality data, the question of
how to manage hematologic diseases, in particular malig-
nancies, during the COVID-19 pandemic is a challenging
issue, even if some not-evidence-based indications have
been addressed by scientific societies and opinion leaders
[14-27]. A risk-benefit evaluation should consider, on
the one hand, that patients may be at a high risk of con-
tracting the infection and dying from it and, on the other
hand, that patients may be at a high risk of a fatal hema-
tologic disease progression if not treated appropriately
and timely. With the aim of reducing the risk of patient
exposition to the viral infection, alternative strategies
could be considered while waiting for scientific evidence,
i.e., telemedicine services; a reduction of clinic visits; less
intensive chemotherapy and immunotherapy regimens;
switch to subcutaneous or oral therapies, rather than in-
travenous ones, when possible; and postponement of
stem cell transplant procedures to a more favorable epi-
demic phase. Based on our institutional experience dur-
ing the 2 months of the greatest spread of the epidemic in
Italy, in which all our organizational care strategies were
modified in view of the COVID-19 phenomenon while
administration of the standard hematologic treatments
was continued, we suggest not changing the treatment
strategies of the hematologic diseases and implementing
infection control models in the overall patient manage-
ment. Definition of adapted strategies for healthcare ser-
vices, including new rules for hospital admission, alterna-
tive models of outpatient visits, and dedicated routes for
the emergencies of outpatients, represents the crucial
challenge for the management of hematologic diseases in
the COVID-19 era. A further clinical problem is repre-
sented by the interpretation of laboratory data in patients
with COVID-19 and an underlying blood disease. Sys-
temic COVID-19 could have a significant impact on the
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hematopoietic system and hemostasis [40]. Lymphope-
nia, elevation of inflammatory indices, and coagulation
abnormalities are common among hospitalized CO-
VID-19 patients; however, interpretation of these labora-
tory alterations may be difficult in hematologic patients
receiving chemotherapy or immunotherapy. Our 6 pa-
tients with COVID-19 showed no particular changes in
laboratory parameters at onset and during the viral infec-
tion.

The treatment of patients with COVID-19 deserves
some comments. Many clinical trials are underway to in-
vestigate the efficacy of vaccines and various antiviral
therapies targeting SARS-CoV-2, but the inclusion of pa-
tients with hematological malignancies in these trials is
variable [41]. Preliminary data suggest that convalescent
plasma or concentrated hyperimmune globulin prepara-
tions might be beneficial either for prophylaxis of infec-
tion or the treatment of COVID-19 [42, 43], and the case
of a patient with follicular lymphoma who endured a pro-
tracted course of COVID-19 and rapidly responded after
a single 200-mL COVID-19 convalescent plasma infu-
sion was reported [44]. None of our patients was treated
with convalescent plasma as this treatment is allowed
only in the context of clinical trials in Italy. At the mo-
ment there are insufficient data to give specific indica-
tions for the prophylaxis and treatment of SARS-CoV2
infection and disease in hematological patients; however,
it is reasonable to consider convalescent plasma in pa-
tients with a severe viral disease and known B-cell defi-
ciency with hypogammaglobulinemia.
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