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LETTER TO THE EDITOR

WILEY

Successfully treated severe COVID-19 and invasive
aspergillosis in early hematopoietic cell transplantation setting

To the editor,

So far, we do not have any published database regarding HCT pa-
tients during the present pandemic. We herein describe the first
case of COVID-19 presenting in the early hematopoietic cell trans-
plantation (HCT) setting.

A previously healthy 19-year-old patient diagnosed and treated
for ALL was then referred to our center for HCT from a full-matched
unrelated donor. On February 24, 2020, he was admitted to HCT
service in good clinical condition, asymptomatic, with unremarkable
laboratory findings. Conditioning regimen was myeloablative; graft
versus host disease (GvHD) prophylaxis included rabbit anti-thymo-
cyte globulin (ATG), short-course methotrexate, and cyclosporine.
On March 4, 2020, peripheral blood stem cell (PBSC) infusion (day 0)
was performed, without complications.

On day +12, the patient presented fever, nonproductive dry
cough, with normal oxygen saturations; chest radiography revealed a
pulmonary infiltrate in the left middle to lower lung zones. Computed
tomography (CT) scan of the chest showed a diffuse consolidative
lesion in the left middle to lower lung lobes and smaller consolidative
opacities in the right lower lobe with surrounding minimal ground-
glass opacities, suggestive for fungal infection. Galactomannan (GM)
and beta-D-glucan (BDG) were positive (GM assay index 1.6; BDG
assay index > 500). We could not perform a bronchoalveolar lavage
because of the patient's clinical condition and thrombocytopenia.
Based on revised EORTC-MSG criteria, a probable invasive asper-
gillosis was diagnosed.1 Considering the previously primary prophy-
laxis with posaconazole, we started liposomal amphotericin B and
broad-spectrum antimicrobial therapy with good response.

Nevertheless, on day +25, along with neutrophil engraftment,
the patient presented fever, cough, and required oxygen support
(2-3 L/min via nasal cannula). Chest CT showed several ground-glass
opacities mainly distributed in peripheral and juxta pleural bilateral
lungs associated with a crazy-paving pattern at the interlobular sep-
tal level and an increased dimension of known consolidative lesions
(Figure 1).

Considering the chest CT features that resembled that of pa-
tients with COVID-19, nasopharyngeal, and oropharyngeal swab
specimens were collected to detect SARS-CoV-2 by reverse tran-
scriptase-polymerase chain reaction (RT-PCR). The results came
back positive. The patient was moved to an airborne-isolation unit, in

our hospital's COVID-19 area. He denied any contact with confirmed
COVID-19 cases or travel to high-risk areas before HCT service ad-
mission. Healthcare workers and caregivers tested negative both for
RT-PCR and, 4 weeks later, for serology assay.

Non-invasive ventilation was started, as indicated for HCT
patients.2

From a therapy standpoint, he was treated with hydroxychloro-
quine (400 mg BID for 24 hours, afterward 200 mg BID, oral) and
azithromycin, according to ongoing European Group for Blood and
Marrow Transplantation (EBMT) indications (March 29, 2020) and
first literature suggestions.> We strictly monitored electrocardio-
gram, but no QTc prolongation was observed. From a supportive
therapy standpoint we administered: immunoglobulins (0.5-1 g/kg,
once a week), maintaining 1gG level >1000 mg/dL; intravenous un-
fractionated heparin continuous infusion, per standard guidelines,
with the aim to prevent disseminated intravascular coagulopathy,4
carefully monitoring thrombocytopenia, without observing bleeding
complications. Meanwhile, we switched liposomal amphotericin B to
isavuconazole.

We carefully screened the patient for cytokine storm, but a clear
pathologic inflammatory profile was not distinguishable (Figure 2). In
the meantime, from a graft standpoint, the patient was transfusion
independent, with a good neutrophil count (neutrophils more than
1.5 x 107/L, constantly).

Besides, COVID-19 test persisted positive. From day +35, we ad-
ministered intravenous remdesivir, for 10 days, according to the on-
going recommendations,’ pursuing its promising therapeutic effect,
rather than its efficacy in clearing viral load.® Unfortunately, on the
last day of remdesivir treatment, the patient presented fever and the
first signs of ventilatory muscles' fatigue, whereas laboratory find-
ings were nearly stable. Thus, we started methylprednisolone (1 mg/
kg/day, from day +46) as in accordance with acute distress respira-
tory syndrome (ARDS) guidelines. For the sake of completeness, no
clinical data have been reported which indicates that net benefit is
derived from corticosteroids in the treatment of ARDS because of an
underlying coronavirus infection.”®

Nevertheless, considering that patient's pulmonary function
was still deteriorating while other viral and fungal markers were
constantly negative, we could not rule out the risk of develop-
ment of a subsequently COVID-19-related ldiopathic Pneumonia

Abbreviations: ALL, acute lymphoblastic leukemia; ARDS, acute respiratory distress syndrome; ATG, anti-thymocyte globulin; BDG, beta-D-glucan; COVID-19, coronavirus disease
2019; CT, computed tomography; GM, Galactomannan; GvHD, graft versus host disease; HCT, hematopoietic cell transplantation; IPS, Idiopathic Pneumonia Syndrome; PBSC,
peripheral blood stem cells; RT-PCR, reverse transcriptase-polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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FIGURE 1 Chest CT scan evolution
from SARS-CoV-2 diagnosis (day + 27) to
resolution of symptoms (day + 75). (A-C)
Several ground-glass opacities mainly
distributed in peripheral and juxta pleural
bilateral lungs and diffuse consolidative
lesions in the left lung. (B-D) Important
improvement of described lesions with
reduction of ground-glass opacities and
consolidative lesions
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FIGURE 2 Laboratory results and their correlation with clinical picture and therapeutic approach. All data are normalized for improving
visualization; procalcitonin (PCT) values are then scaled to preserve proportions wrt. the other quantities. Normal values considered as
follows: C-reactive protein (CRP) < 5 mg/L, procalcitonin (PCT) < 2 ng/mL, ferritin < 110 ng/mL, D-dimer < 500 ng/mL, interleukin-é (IL-6)
< 30 pg/mL. To be noted: ferritin did not return to the normal values, albeit our patient presented higher ferritin levels even before
transplant (ferritin 3000 pg/mL), as frequent in HCT patients
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Syndrome (IPS).? Thus, from day +48, we pursued the compas-
sionate use of ruxolitinib (5 mg TID, orally, 12 days), with the
aim to prevent further inflammation and to dampen lung fibrotic
transformation.’® We observed a great clinical improvement
and laboratory markers reduction to the baseline, even after
48 hours after the start of the therapy, thus, avoiding intubation
(Figure 2).

Ultimately, two consecutive COVID-19 tests returned negative
(day +60, +61), while patient's respiratory function constantly im-
proved (supplemental oxygen discontinued on day +70). Moreover,
a follow-up chest CT (day +75) confirmed the considerable improve-
ment (Figure 1). Patient was discharged on day +85.

Our report highlights interesting questions to debate.

First, no clear source of exposure was identified in our patient.
We do believe that our young man became infected before his hos-
pital admission and, owing to the immunosuppressing therapy he
received thereafter, he had a prolonged incubation period, such as
some immune-suppressed patients previously described.!12

Not surprisingly, our patient presented with a co-infection.
However, particularly for fungal infection, reaching a proven diagno-
sis could be very challenging in these vulnerable cohort of patients.
Indeed, the lack of specificity of fungal biomarkers comes often with
the inability to perform an invasive diagnostic test (as in our case).
Nevertheless, even in the case of a probable diagnosis, a targeted
treatment should be promptly provided avoiding life-threatening
complications.

Last but not least, it is worth remarking that the administration
of anti-inflammatory drugs, such as ruxolitinib, is of paramount rel-
evance when treating such a unique cohort of severe COVID-19
patients, especially in order to prevent additional transplant-related
complications. Furthermore, encouraging results regarding the
efficacy and safety of ruxolitinib were presented from a random-
ized phase Il trial.}® Indeed, our report highlights the added value
of a timely immunomodulatory therapy in preventing the develop-
ment of cryptogenic organizing pneumonia as the ultimate result of
COVID-19 infection.

As a final remark, we strongly suggest a tailor-made approach
while handling diagnosis, management, and treatment of COVID-19
and its related complications in transplanted patients.

To this aim, further studies are needed.
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