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COVID-19 infection in chronic myeloid leukaemia after one
year of the pandemic in Italy. A Campus CML report
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Summary

Limited information is available on the impact of the COVID-19 pandemic
on the management of chronic myeloid leukaemia (CML). The Campus
CML network collected retrospective information on 8 665 CML patients
followed at 46 centres throughout Italy during the pandemic between
February 2020 and January 2021. Within this cohort, we recorded 217
SARS-CoV-2-positive patients (2:5%). Most patients (57%) were diagnosed
as having SARS-CoV-2 infection during the second peak of the pandemic
(September 2020 to January 2021). The majority (35%) was aged between
50 and 65 years with a male prevalence (73%). Fifty-six percent of patients
presented concomitant comorbidities. The median time from CML diagno-
sis to SARS-CoV-2 infection was six years (three months to 18 years).
Twenty-one patients (9-6%) required hospitalization without the need of
respiratory assistance, 18 (8:2%) were hospitalized for respiratory assis-
tance, 8 (3-6%) were admitted to an intensive care unit, while 170 (78%)
were only quarantined. Twenty-three percent of patients discontinued tyro-
sine kinase inhibitor (TKI) therapy during the infection. Twelve patients
died due to COVID-19 with a mortality rate of 5-5% in the positive cohort
and of 0-13% in the whole cohort. We could also document sequelae
caused by the SARS-CoV-2 infection and an impact of the pandemic on
the overall management of CML patients.
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Introduction

An outbreak of severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) started in December 2019 in the province of
Hubei in China and then became pandemic in March 2020.
Italy was one of the first and most affected countries, and the
first lockdown was declared on 9 March 2020. Several reports
have been published on the prevalence of the SARS-CoV-2
infection among patients with haematologic malignancies."?
Limited information is available regarding chronic myeloid leu-
kaemia (CML) patients. A relatively small series of CML
patients was reported from the Hubei Province: an increased
rate of infections was described compared to the general popu-
lation with five patients defined as positive and 17 suspected for
the onset of respiratory symptoms but not confirmed by nasal
swab.” During phase 1 of the pandemic, the Campus CML
group carried out a survey in Italy on the management of CML
during the first lockdown and in a series of 6 883 CML patients
reported a COVID-19 incidence of 0-17%, with only 12 positive
patients.* Then, the Dutch group showed that only one out of
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148 patients recorded in CMyLife, a nationwide web-based por-
tal, tested positive.” Sixteen CML patients with SARS-CoV-2
infection were reported by the Turkish group and compared to
48 controls.® A lower rate of intensive care unit (ICU) admis-
sions and mechanical ventilation were reported with a shorter
period of hospitalization and a lower rate of mortality in CML
patients: 6-3% compared to 12-8% in the control group. The
results of the first Campus CML survey* referred to a short per-
iod from February to the end of April 2020, the peak of the first
pandemic wave in Italy. We thereafter conducted a second sur-
vey that covered the period between May 2020 and August
2020, and a final survey that covered the period up to January
2021 in order to evaluate the temporal course of the infection
and the characteristics of COVID-19-positive CML patients
during one year of the pandemic in Italy.

Patients and methods

The Campus CML nationwide programme was launched in
January 2019 and has enabled collecting information by over
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50 haematology centres throughout Italy. Campus CML aims
to take stock of the state of the art in the field of CML, shar-
ing experiences and updates for the diagnosis, treatment of
the disease, identification and prevention of the specific toxi-
city of the drugs used, but also on possible future therapeutic
approaches. During phase 1 of the pandemic (February—April
2020), after a call conference with the coordinators of the
different working groups, a first questionnaire addressing
issues about CML management during the pandemic and
incidence of the infection in the clinical practice was pre-
pared. We then launched a second and third survey during
the pandemic phases 2 and 3, i.e. May-August 2020 and
September 2020-January 2021, which allowed collecting in
an aggregate manner the baseline characteristics of CML
patients who experienced the infection, incidence, grading of
the infection and rate of mortality, without exclusion criteria.
Considering the nature of the research, based on a question-
naire with aggregated data, no approval from the ethics com-
mittee was required. The impact of SARS-CoV-2 infection
on the management of the disease was also documented.

Results

Incidence and baseline characteristics of COVID-19-
positive CML patients

We obtained retrospective information on 8 665 CML
patients followed and managed at 46 centres throughout the
country. Within this cohort, we recorded 217 SARS-CoV-2-
positive patients at the molecular level, with an incidence of
2:5% (Table I). Analysing the results reported in the three
different periods, most patients (57%) were diagnosed as
having SARS-CoV-2 infection between September 2020 and
the end of January 2021 (phase 3 of the pandemic), whereas
30% were diagnosed during phase 1 (February—April 2020)
and only 13% in phase 2 between May and August 2020
(Fig 1). A male prevalence was observed (73%). Most of the
SARS-CoV-2-positive patients were aged between 50 and
65 years (39%), with 27% being younger than 50, 20%
between 65 and 75, and 14% being over 75 years old. The
median time from CML diagnosis to SARS-CoV-2 infection
was six years (range three months to 18 years). Fifty-six per-
cent of patients presented concomitant comorbidities at the
time of infection, the most frequent being arterial hyperten-
sion (34%), followed by diabetes (22%), dyslipidaemia
(15%), other cardiovascular diseases (11%) and a concomi-
tant neoplasia (2%).

At COVID-19 diagnosis, 27% of patients were receiving
imatinib, 26% nilotinib, 18% dasatinib, 8% ponatinib, 8%
bosutinib, 2% asciminib, while 11% were not on treatment
after a successful treatment-free remission (TFR; Table I). At
the time of infection, 85% of patients were in molecular
response ranging between MR3 [ratio BCR/ABLI <0-1%
International Scale (IS)] and deep MR (MR4, ratio BCR/
ABLI <0-01% IS, and MR4.5, ratio BCR/ABLI <0-0032%
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Table 1. Baseline characteristics of COVID-19-positive CML patients.

Total 217 patients

Gender
Male 73%
Female 27%
Age
<50 27%
50-65 39%
65-75 20%
>75 14%
Concomitant comorbidities
Hypertension 34%
Diabetes 22%
Dyslipidaemia 15%
CV disorders 11%
Neoplasia 2%
No comorbidities 44%
Type of drug
Imatinib 27%
Nilotinib 26%
Dasatinib 18%
Bosutinib 8%
Ponatinib 8%
Asciminib 2%
TFR 11%
Type of response
Molecular response (MR3-MR4.5) 85%
Complete cytogenetic response 6%
Partial cytogenetic response 3%
Complete haematologic response 6%

CML, chronic myeloid leukaemia; CV, cardiovascular; TFR,
treatment-free remission.

IS),” 6% were in complete cytogenetic remission, 3% in par-
tial cytogenetic remission and 6% in complete haematologi-
cal response. Thus, 15% of patients were not in molecular
response at the time of the infection.

SARS-CoV-2 infection severity, outcome and sequelae

At the time of COVID-19 diagnosis, similar to the normal
population not affected by CML, 28% of patients presented
fever and respiratory symptoms, 13% cough, 10% isolated
fever, 13% ageusia, 12% anosmia, 4% had more than one
symptom, while 20% were completely asymptomatic (Fig 2).
Twenty-one patients [World Health Organization (WHO)
mild form, 9-6%] required hospitalization without the need
of respiratory assistance, 18 (WHO moderate form, 8-2%)
were hospitalized for respiratory assistance, eight (WHO sev-
ere and critical forms, 3-6%) were admitted to an ICU, while
170 patients (78%) were only quarantined (Table II).
Twenty-three percent of patients discontinued TKI therapy
during the infection due to hospitalization. In 49% of
patients the source of the contagion was familiar, in 18% it
was due to work, in 3% it occurred in healthcare
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Fig 1. Covid-19 incidence according to the
phase of the pandemic. [Colour figure can be

viewed at wileyonlinelibrary.com]

Fig 2. Presenting symptoms at the time of
COVID-19 diagnosis. [Colour figure can be

viewed at wileyonlinelibrary.com]

COVID-19 in CML in Italy

B Phase 1. January-April 2020

[0 Phase 2. May-August 2020
[ Fhase 3. September 2020-January 2021

Table II. Characteristics of patients who required hospitalization classified according to the WHO stratification.

o Isolabed fewer

u Cough and respiratary sympioms
o Fever and respimiony symptams
= Ageusa

B Anasmia

= Asympiomatic

u Oiher

Type of Discontinuation of
infection ~ Definition No (%) Symptoms Type of TKI ~ TKI during infection = Death
Mild Symptomatic but no 21 (9:6%) 18 fever + respiratory symptoms Imatinib 9 3 patients (14%) 2 patients (9-5%)
pneumonia or hypoxia 3 cough + respiratory symptoms  Nilotinib 5
Dasatinib 5
Bosutinib 2
Moderate  Pneumonia 18 (8:2%) 13 fever + respiratory symptoms Imatinib 11 3 patients (16-:6%) 6 patients (75%)
without hypoxia 5 cough + respiratory symptoms  Nilotinib 3
Dasatinib 2
Bosutinib 2
Severe/ Pneumonia and hypoxia 8 (3:6%) 6 fever + respiratory symptoms Imatinib 7 2 patients (25%) 4 patients (50%)

critical  Acute life-threatening
organ dysfunction

2 cough + respiratory symptoms

Dasatinib 1

TKI, tyrosine kinase inhibitor.

professionals, whereas in 30% it was not known. At the time
of completing the survey, 14 patients still had an ongoing
infection. Twelve patients had died due to SARS-CoV-2

© 2021 British Society for Haematology and John Wiley & Sons Ltd
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infection, with a mortality rate of 5-5% in the positive cohort
and of 0-13% in the whole CML cohort. All remaining
patients were alive at the last contact. When analysing the
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baseline characteristics of patients who died due to SARS-
CoV-2 infection compared to patients who remained alive in
univariate analysis, age >65 years (83% vs 70%, P = 0-03),
cough as presenting symptom (50% vs 28%, P = 0-001),
imatinib (92% vs 46%, P = 0-02) and concomitant cardio-
vascular disorders (50% vs 13%, P = 0-001) emerged as pre-
disposing factors. Five patients reported post-infection
consequences: one patient suffered from Guillain—Barré syn-
drome, one patient had a maculopapular rash, one a pul-
monary fibrosis, one a bacterial endocarditis and one was
diagnosed as having alterations of the microcirculation.
Finally, we asked if the pandemic period had changed the
clinical management. Sixteen participants (35%) claimed they
performed a nasal swab before the start of a TKI. After start-
ing treatment, only eight centres (18%) continued to per-
form weekly visits as scheduled, 22 centres (49%) reduced
them to every two weeks and 15 centres (33%) to one
monthly visit. As to the molecular monitoring, 11 centres
(24%) monitored residual disease in patients with stable dis-
ease less frequently than previously scheduled. More than
half of the participants (52%) have not proposed treatment
discontinuation during the pandemic and in patients already
off therapy 13% were not monitored as previously scheduled.

Discussion

As of 30 August 2021, there have been over 216 million con-
firmed cases worldwide and over 4-49 millions reported
deaths due to COVID-19. The majority of recorded cases
presented as asymptomatic or with mild symptoms, while a
small percentage of cases showed a severe or critical clinical
course and outcome. Older patients with underlying diseases
are more susceptible to a severe illness and death®; several
cases of life-threatening infections have been recorded among
healthy individuals with no health-related concerns.® A recent
retrospective study analysed the mortality rate and the poten-
tial predictive parameters in a multicentric large cohort of
patients with haematologic malignancies in Italy.” The study
enrolled 536 patients; at the time of the report, 440 patients
had completed the clinical course of the infection and 198
(37%) died. The mortality ratio was compared to that of the
general population showing a ratio of 2-04 in the whole
cohort and of 3-72 in haematologic patients younger than
70 years. Indeed, if compared to the non-COVID-19 haema-
tologic cohort, the standardized mortality ratio was 41-3. A
diagnosis of acute myeloid leukaemia, non-Hodgkin lym-
phoma (both aggressive and indolent) and plasma cell neo-
plasms were associated with a worse overall survival. Among
83 myeloproliferative neoplasms recorded in the study, 11
were CML on treatment with TKIs and all were alive at the
data cut-off point, whereas four of the nine patients with
polycythaemia vera and myelofibrosis who had received rux-
olitinib had died.”

The present study reports for the first time the impact of
the COVID-19 pandemic on a very large cohort of CML
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patients (8 665) with prospective data referring to a one-year
observation period (February 2020-January 2021). The over-
all incidence is low compared to other haematologic malig-
nancies, highlighting the potential role of TKIs.> In fact, a
possible impact of TKIs has been hypothesized in vitro: ima-
tinib seems to have a role in blocking the fusion of the pro-
tein S of the coronavirus belonging to the viral surface with
cell membranes.” This role could prevent the endocytosis
needed for the viral activation of different viral species
[SARS-CoV, Middle East respiratory syndrome-related coro-
navirus (MERS-CoV) and infectious bronchitis virus
(IBV)].'° It is worth recalling that few cases of SARS-CoV-2
infections have also been reported among patients affected
by Ph-positive acute lymphoblastic leukaemia (Ph+ ALL)
treated with TKIs."' Information on 267 patients with Ph+
ALL has been collected, the majority from the regions most
affected by phase 1 of the pandemic in Italy. Only one
patient proved affected by COVID-19, reinforcing the
hypothesis that patients treated with only TKIs have a
reduced rate of SARS-CoV-2 infection.'? In this respect, it is
worth recalling that CML is the only haematologic malig-
nancy virtually managed only by targeted treatment. More-
over, it has been demonstrated that TKIs not only reduce the
viral replication rate but also upregulate several genes with
antiviral action (CD28, IFNY), while genes with a possible
pro-viral action (ARG-1, FUT4, CEACAMI) are expressed
less.' Despite this biological and clinical evidence, we have
to consider that the more favourable outcome of CML
patients may also be contributed by the increased mortality
observed in other haematologic malignancies because of the
treatment received (chemoimmunotherapy in lymphomas),
of the disease/treatment-related complications (acute leukae-
mias and myelodysplastic syndromes) and of the disease-
related immune impairment (e.g. multiple myeloma, chronic
lymphocytic leukaemia).

At the last American Society of Haematology (ASH) meet-
ing, the CANDID study was presented by the International
CML foundation (iCMLH)': a case collection of 110 SARS-
12:336  CML
patients in 20 countries was reported, with an incidence of
0-89%. Similar to our study, the median age at COVID-19
diagnosis was 54 years (in our study the majority of patients

CoV-2-positive patients observed among

were in the age range between 50 and 65 years), with a 55%
male prevalence (73% in our series) and with a median time
from diagnosis of seven years (six years in our study). Com-
pared to the CANDID study, in our experience more patients
presented with a completely asymptomatic form: only 3-6%
of patients were diagnosed as having a critical and severe
infection requiring assisted mechanical ventilation compared
to 17% in the multicentric worldwide cohort. A similar per-
centage of patients discontinued TKI therapy due to the
SARS-CoV-2 infection: 23% in our study versus 30% in the
CANDID study. The mortality rate reported in our series
appears low (5-5%) if compared to that of the CANDID
study (14%), in line with that described in other reports
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focussing on myeloproliferative neoplasms,”® but higher
than the mortality rate of the whole Italian population not
affected by haematologic malignancies (2-:97%) during the
first year of the pandemic."” In the iCMLSf analysis, a univari-
ate analysis was carried out to define predictive factors asso-
ciated with an increased mortality rate: age over 75 years, the
severity of SARS-CoV-2 infection as graded by the WHO
and imatinib therapy were associated with a significantly
higher and significant mortality. The increased mortality with
imatinib compared to second-generation inhibitors is not
surprising considering that the drug is predominantly pre-
scribed to the elderly population with CML. In our study
advanced age, concomitant cardiovascular comorbidities and
imatinib treatment were indeed associated with an increased
mortality due to SARS-CoV-2 infection.

Some groups have attempted to carry out an extensive
serological investigation of a possible SARS-CoV-2 infection,
testing large CML cohorts. Bonifacio et al. reported at the
last ASH meeting the infection prevalence in 564 patients in
different phases of the disease.'® Eleven patients resulted
IgG-positive, with only three having a previous diagnosis of
SARS-CoV-2 infection. Anosmia, ageusia, fever and asthenia
were the symptoms most frequently associated with the IgG-
positive status. The UK group tested 161 CML patients with
diaminobenzoic acid (DABA) analysis and 18 proved positive
(11-2%). At diagnosis, 15 patients were asymptomatic or had
only mild symptoms: as in the previous study, the most fre-
quent symptoms associated to IgG positivity were fever,
cough and fatigue.'” A large analysis on the possible associa-
tion with COVID-19, by the Italian Campus CML network,
is currently under way.

Based on the results of our survey, we could document
some consequences related to the SARS-CoV-2 infection in
five patients, but not the so-called long-COVID’ sequelae.'®
None of the cohorts so far reported have observed long-term
sequelae and an analysis focussed on this aspect needs to be
planned.

We could also show that the COVID-19 pandemic has
had an impact on the management of the disease: about 24%
of centres changed the schedule for the molecular monitoring
of patients already in molecular response and more than half
of the participants did not propose a treatment discontinua-
tion strategy considering the impossibility of carrying out the
required close molecular monitoring at least for the first six
months.

In conclusion, this study reports for the first time what
has occurred to a large cohort of CML patients in Italy dur-
ing this first year of the COVID-19 pandemic: the mortality
rate in CML appears lower if compared to other haemato-
logic malignancies and most patients were occasionally diag-
nosed as having the infection while being completely
asymptomatic. A long-term follow-up is required in order to
conclusively define the impact of the pandemic and the

© 2021 British Society for Haematology and John Wiley & Sons Ltd
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possible repercussions of the infection on the efficacy of
drugs and on side effects.
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