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To the Editor:

The first Italian patient affected by COVID-19 was iden-
tified on 21st February 2020 and more than 3,400,000 cases
have been reported in Italy so far [1]. Recently, the Italian
Hematology Alliance on COVID-19 showed that patients
with hematological malignancies have worse outcomes than
the general population with COVID-19 and patients with
hematological malignancies without COVID-19 [2].

We report the results of a prospective observational cohort
study of COVID-19 in patients after allogeneic hematopoie-
tic stem cell transplantation (HSCT) treated at the San Raf-
faele Scientific Institute of Milano, Italy, a tertiary care
hospital located in a geographical area strongly affected by
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pandemic, where 820 patients with SARS-CoV-2 infection
were hospitalized between March and April 2020.

All the consecutive adult survivors who received a
transplant between January 1999 and January 2020 were
considered evaluable for the analysis (n = 465). Transplant
survivors are routinely evaluated according to an all-
comprehensive standardized life-time follow-up. During
the time of observation (23rd Feb-27th Apr 2020), 254
patients were evaluated as previously reported [3].

A 24/7 hematologist is available by phone at our Center:
any patient with concerns regarding COVID-19 was able to
reach a transplant physician besides the National and Local
COVID-19 emergency number.

This series is part of an institutional cohort of COVID-19
patients assessed by clinical, biological and treatment out-
come data (Covid-BioB, ClinicalTrials.gov NCT04318366)
at San Raffaele Scientific Institute. The study was approved
by the Institutional Review Board.

According to the WHO guidance, laboratory confirma-
tion for SARS-Cov-2 was defined as a positive result of
the RT-PCR assay of nasal and pharyngeal swabs [4].
Nasopharyngeal swab test was performed according to the
manufacturer’s instructions. Molecular diagnosis for
SARS-CoV-2 was performed through a RT-PCR qualita-
tive assay for use on the cobas 6800/8000 Systems
(Roche).

COVID-19 positive patients were classified according to
clinical risk scores widely used to establish the prognosis
and treatment (Supplementary Information 1).

COVID-19 patients were treated according to Institu-
tional and National guidelines: most of the drugs (hydro-
xychloroquine + azithromycin, lopinavir/ritonavir, anakinra,
colchicine, and enoxaparin) were given off-label after pro-
vision of an informed signed consent.

During the observation period, 254/465 transplanted
patients were evaluated: 150 through telemedicine, 104
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via in-person visit - median time of follow-up after
HSCT 5 years (r-range- 1 month-17 years). Fourteen
patients were in the first 3-month period after HSCT
(1/14 reported symptoms), 41 between 3 and 12 months
(6/41 reported symptoms), 55 between 12 and 24 months
(5/55 reported symptoms) and 144 after month 24
(12/144 reported symptoms).

The remaining patients (211) have been contacted and
scheduled for a telemedicine visit.

Overall, 24/254 patients reported symptoms compatible
with COVID-19: 20 patients reported fever, which was the
only sign in three patients and was associated with persis-
tent cough in 16, and/or myalgia in 3, and/or headache in 2.
The four patients without fever reported anosmia/ageusia in
one case and flu-like symptoms in 3. Twenty-one out of the
24 symptomatic patients were tested, and three patients
were not (two due to logistic difficulties, one due to patient
decision). Median time from symptoms onset to nasophar-
yngeal swab was 3 days (r 0-47, three patients were tested
more than 10 days after symptoms onset: 14/20/47 days),
test results were available in a median time of 12 h (r 6-24).
At time of symptoms onset all the patients were requested to
observe home quarantine. Median follow-up after symp-
toms onset was 282 days (r 53-305).

Six patients out of 254 were diagnosed with COVID-19
with positive PCR. Patients’ features, ongoing treatments
and major known risk factors are detailed in Table 1.

All the patients that tested negative were evaluated in-person.
No one was diagnosed with influenza A/B, all presented ele-
vated CRP and responded to empiric antibiotic therapy.

Immune reconstitution parameters (namely, recovery of B-
and T-cell by cytometry and immunoglobulins titres by immu-
noturbidimetric assays) of the six SARS-CoV-2-positive patients
were evaluated during the semester before COVID-19 symp-
toms onset: T-cell immune-recovery was confirmed in all
patients, five patients had reached a normal B-cells count -patient
#4 still suffered from absolute B cells cytopenia; recovery of
total IgG/IgM serum levels was complete in all patients, while a
persistent deficit of IgA was observed in patient #1 and patient
#4 [5]. All the patients had received anti-flu vaccination during
the previous autumn.

Patient #1 who presented mild non-respiratory symptoms
and patients #2 and #3 with mild respiratory symptoms
were all clinically stable and did not require hospitalization.
They have been followed both by their general practitioner
and in telemedicine by a transplant physician during the
home quarantine period.

Patients #4, #5, and #6 were considered clinically
unstable—but not in critical conditions—and required
hospitalization with respiratory support (oxygen mask).

On admission, abnormalities in chest images compatible
with bilateral, interstitial pneumonia were detected (chest
CT in patients #4 and #6, chest X-ray in patient #5).

Risk factors identified in the general population affected
by COVID-19 were analyzed in our HSCT patients: the
small number of HSCT patients, however, does not allow us
to draw conclusions [6, 7].

Data on laboratory findings and patient treatment are
reported in Table 1 and Fig. 1.

All hospitalized patients received antiviral therapy
(lopinavir/ritonavir) and hydroxychloroquine; patient #5
received enoxaparin prophylaxis.

Due to persistent fever without evidence of con-
comitant infections, GVHD reactivation or disease relapse,
additional drugs have been administered (anakinra #5,
colchicine #4).

No patients developed acute respiratory distress syn-
drome (ARDS), acute cardiac injury, deep vein thrombosis
and secondary infections and none required invasive man-
agement in intensive care unit.

Interestingly, patient #6 resulted positive to pneumo-
coccal urinary antigen at time of COVID-19 diagnosis and
was treated with ceftriaxone.

The three hospitalized patients have been discharged
after 37, 13, and 8 days respectively. All patients are alive
and currently followed in the outpatient setting and have
completely recovered from COVID-19. All the six patients
had two consecutive negative swabs test: median time from
the first positivity to the first negativity was 26 days (r
12-70).

Four patients (#2, #4, #5, and #6) were affected by
chronic GvHD (without lung involvement) at time of
COVID-19 onset and 2 were receiving immunosuppressive
treatment with ruxolitinib (#4, #6). No evidence of GvHD
worsening among these patients was reported at last eva-
luation. Patient #3, who had stopped ruxolitinib 6 months
before -after having achieved complete resolution of chronic
GVHD- experienced GvHD reactivation of mild severity.

Aggregated data of outcomes for HSCT patients infected
with COVID-19 are expected soon. Meanwhile, various
experiences have been reported by individual centers. Both
dismal [8—11] and positive [12, 13] outcomes were reported
across transplant centers worldwide. In our center the
incidence of SARS-CoV-2 symptomatic infection during
the first 7 weeks of COVID-19 outbreak was 2.4%. Hos-
pitalization was necessary in 3/6 patients. So far, all six
patients have recovered completely and without sequelae.

Proactive search for signs and symptoms of COVID-19,
prompt diagnosis and clinical management, revealed in our
opinion crucial towards a positive outcome.

In our limited experience, the chance of cure from
COVID-19 in the frail population of HSCT recipients was
superimposable to the general population: it should be
emphasized that this observation is based on a limited
number of cases in a single center. The evaluation of
aggregated data is essential to define the prognosis and the
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Table 1 Patients features and risk factors/laboratory values associated with mortality.

Pt #1 Pt #2 Pt #3 Pt #4 Pt #5 Pt #6
Sex M M M M F F
Age 28 46 60 55 74 34
Diagnosis AML AML AML AML MDS AML
Donor MMRD MUD MUD MMRD MUD MUD
Time post HSCT 12m 43 m 36 m 40 m 8y 14y
T/B-cell recovery +/+ +/+ +/+ +/— +/+ +/+
1gG/IgA/IgM recovery +/ =1+ 41+ +/+1+ +/—/+ 1+ +/+1+
Chronic GvHD No Yes Yes Yes Yes Yes
Chronic GvHD severity and n.a. Severe Resolved Mild Mild Severe
site at COVID-19 onset Joint and Fascia Skin Eyes Skin, Mouth, Eyes, Joint
and Fascia
Systemic IST No Imatinib/MTX No Ruxolitinib  No Ruxolitinib
Symptoms Anosmia Ageusia  Fever Fever Fever Fever Fever
Headache Cough Cough Cough Myalgia
MEWS 0 2 2 3 5 3
PPSv2 100% 80% 80% 40% 40% 50%
CIRS 4 9 6 13 10 15
PSI n.a. n.a. n.a. 11 v 1
APACHE n.a. n.a. n.a. 13 16 11
Outcome Resolved Resolved Resolved  Discharged Discharged Discharged
(n*; n**) (280; n.a.) (305; n.a.) (285; n.a.) Resolved Resolved Resolved
(286; 37) (278; 13) (291; 8)
Risk factors
Age>60y No No Yes No Yes No
Male gender Yes Yes Yes Yes No No
Hypertension No No Yes Yes No Yes
Cardiovascular disease No No No Yes No No
Diabetes No No No No No No
Chronic lung disease No Yes No No Yes No
Laboratory value
Elevated LDH (>220 U/L) n.a. n.a. n.a. 404 303 322
Elevated CRP (>6 mg/L) n.a. n.a. n.a. 153 248 99
Elevated D-dimer (>0.5 mcg/L) n.a. n.a. n.a. No 1.6 No
Elevated PT inr (ratio > 1.18) n.a. n.a. n.a. No 0.93 No
Platelets <100 x 10°/L n.a. n.a. n.a. 209 141 266
Lymphocytes <0.8 x 10°/L n.a. n.a. n.a. 0.4 1.9 0.9
Ground glass opacities n.a. n.a. n.a. Yes No Yes
Bilateral pneumonia n.a. n.a. n.a. Yes Yes Yes
Pao,/Fio, < 300 mmHg n.a. n.a. n.a. No Yes No

AML acute myeloid leukemia, MDS myelodysplastic syndrome, MMRD mismatch related donor, MUD match unrelated donor, HSCT allogeneic
hematopoietic stem cell transplantation, GvHD Graft-versus-Host-Disease, IST immunosuppressive treatment, MEWS modified early warning
score, PPSv2 palliative performance scale, CIRS cumulative illness rating scale, PSI pneumonia severity index, APACHE II acute physiology and
chronic health evaluation II, m months, MTX methotrexate, CRP C-reactive protein, LDH lactate dehydrogenase, PT inr prothrombin time
international normalized ratio, Pao, arterial oxygen partial pressure, Fio, fractional inspired oxygen, y years, n* days since symptoms presentation,
n** days of hospitalization, n.a. not applicable, n.d. not done.

possibility of treatment in this setting. Patients with mild
symptoms did not require hospitalization and were safely
managed under strict surveillance at home. Exploitation of
telemedicine was crucial.

In our experience, ongoing immunosuppressive therapy
did not seem to affect the outcome.

Overall, we cannot draw any conclusions regarding
the efficacy of all antiviral/immunomodulatory therapies
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Fig. 1 Patients’ distribution over time and treatment. Patient 1-3
did not receive a specific COVID-19 treatment. Ruxolitinib dosage: 5 mg
ql2h; hydroxychloroquine dosage: 200mg ql2h; lopinavir/ritonavir

administered to our patients so far; nevertheless, we can
assert that no drug-related toxicities were reported in our
cohort.

In conclusion, being a recipient of HSCT should not be
considered a priori a determinant of dismal prognosis at
diagnosis of COVID-19.
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