CORONAVIRUS DISEASE COVID-19: EBMT RECOMMENDATIONS
UPDATE MARCH 23, 2020
A novel coronavirus named SARS-CoV-2 of a zoonotic origin emerged in the beginning of
this year and the infection called Coronavirus Diseases 2019 (COVID-19) started spreading
worldwide. The classified COVID-19 a pandemic on March 19 with rapidly increasing
number of cases in many countries in Europe and elsewhere. The pressure on the health care
system is very high in several countries and increasing numbers of infected health care staff
are being reported. Many European countries have imposed major restrictions on meetings,
travel, and everyday life. This is likely to impact greatly on the transplant activity in Europe
as in many other parts of the world.
COVID-19: Time from exposure to symptom development is between 2-14 days (median 5
days). Symptoms vary from no or very mild symptoms of an upper respiratory infection to
very severe resulting in the need for intensive care and death from Acute Respiratory Distress
Syndrome (ARDS). The risk for severe disease seems to be low in children while elderly
having comorbid conditions being at the greatest risk for mortality and as consequence the
number of deaths is increasing especially in the elderly and in risk groups
EBMT guidelines: Due to fast spreading of SARS-CoV-2 a panel of experts of EBMT
recommends the following guidelines for transplant units, recipients, and donors of
hematopoietic cells. These guidelines will be updated when new information is obtained about
COVID-19 epidemiology and clinical outcome.
Prevention policies and procedures: National, local and institutional guidelines should be
followed. Avoiding exposure by adhering to recommended hygiene procedures, isolation of
SARS-CoV-2 infected persons and social distancing are the only prevention strategies (see:
Box 1. The WHO recommendations).
Transplant centers: Visitors should be restricted as much as possible to transplant floors.
Staff with respiratory symptoms should stay at home. Testing of staff should be done
according to national and local guidelines. In the setting of known high community
prevalence of SARS-CoV-2, clinic visits that are not critical should be either deferred or
substituted with telemedicine visits if deemed appropriate and feasible. Training of staff in
proper procedures is critical.
Scheduling transplant procedures. Non-urgent transplants should be deferred as much as
possible. Due to the rapidly changing situation, access to a stem cell donor might be restricted
either due to the donor becoming infected, logistical reasons at the harvest centers in the
middle of a strained health care system, or travel restrictions across international borders. It is
therefore strongly recommended to have secured stem cell product access by freezing the
product before start of conditioning and in situations when this is not possible, to have an
alternative donor as a back-up.
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Recommendation transplant candidates:
1. Patients planned to be admitted for a transplant or to undergo CAR-T cell therapy
should try to minimize the risk by home isolation 14 days before the start of the
transplant conditioning. Non-necessary clinic visits should be avoided.
2. All patients should be tested for SARS-CoV-2 and the test results should be negative
before start of the conditioning regardless of whether upper respiratory symptoms are
present.
3. If a transplant candidate/patient with planned CAR-T cell therapy is diagnosed with
COVID-19, patients ought to be deferred for at least three months according to ECDC
recommendations. However, this is not always possible due to the risk from the
underlying disease. Therefore, in patients with high risk disease, HCT should be
deferred until the patient is asymptomatic and has two repeated virus PCR negativity
at least one week apart (deferral of 14 days minimum). In patients with low risk
disease a three-month HCT deferral is recommended.
4. In case of close contact with a person diagnosed with COVID-19 any transplant
procedures (PBSC mobilization, BM harvest, conditioning) shall not be performed
within at least 14 preferably 21, days from the last contact. Patient should be closely
monitored for the presence of COVID-19, with confirmed PCR negativity before any
transplant procedure is undertaken.
Recommendations donors:
SARS-CoV and MERS-CoV have been detected in blood, although there have not been any
reports of transmission from donor to recipient either in transfusion of blood products or
cellular therapies. WMDA has produced recommendations and the EBMT endorses these
guidelines.
1. In case of diagnosis of COVID-19, donor must be excluded from donation. At this
time it is not possible to give recommendations when such an individual can be
cleared for donation but at least three months deferral can be considered unless the
need for donation is urgent when individual consideration should be made.
2. In case of close contact with a person diagnosed with SARS-CoV-2, the donor shall be
excluded from donation for at least 28 days. Donor should be closely monitored for
the presence of COVID-19.
3. If the patient’s need for transplant is urgent, the donor is completely well, a test is
negative for SARS-CoV-2 and there are no suitable alternative donors, earlier
collection may be considered subject to careful risk assessment if local quarantine
requirements permit.
4. In case of travel to high risk areas for COVID-19 (as defined by health authorities) or
being a close contact with person travelling from such an area, donor shall be excluded
from donation for at least 28 days.
5. Donors within 28 days before donation should practice good hygiene (see: Box 1. The
WHO recommendations) and avoid crowded places and large group gatherings.
Recommendations stem cell transplant and CAR-T cell recipients:
1. Stem cell transplanted patients and patients having undergone CAR-T cell therapy
should restrict their risk of exposure to infected individuals as much as possible and to
be very careful with hygienic routines including hand washing and use of alcohol
containing hand sanitizers.
2. Stem cell transplant patients should refrain from travel according to national
guidelines and if travel is absolutely necessary, travel by private car instead of train,
bus, or plane is recommended if feasible.
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3. Diagnostic procedures should be according to national guidelines. Patients, who reside
in an area with high risk of transmission of SARS-CoV-2 or who have been in close
contact to a person to such areas should be tested for the virus. It is important to note
that a test for SARS-CoV-2 can be false negative and needs to be repeated if there is a
strong suspicion of COVID-19 such is case of pneumonia or severe illness. It is also
important to test for other respiratory viral pathogens including influenza and RSV
preferably by multiplex PCR.
4. All patients positive for SARS-CoV-2 in an upper respiratory tract sample should
undergo chest imaging preferably by CT and evaluation of oxygenation impairment.
5. Routine bronchoalveolar lavage (BAL) is not recommended if patient tested positive
with SARS-CoV-2 given risk of transmission amongst health care workers, unless a
co-infection is suspected. If chest imaging abnormal and in patients for whom it is
clinically indicated (e.g., those receiving invasive mechanical ventilation), a lower
respiratory tract aspirate or BAL sample should be collected and tested for SARSCoV-2. Co-pathogens should be evaluated and treated.

Treatment:
Currently there is no approved treatment options in Europe and there is no available vaccine.
Several drugs have been studied in prior coronavirus outbreaks (SARS-CoV and MERS-CoV)
and though some benefit has been demonstrated, the data are inconclusive. Chloroquine and
hydroxychloroquine have also been used with data suggesting reduction of viral load. In some
countries, remdesivir might be available for compassionate use for the most severe cases.
Remdesivir has demonstrated in vitro and in vivo activity in animal models against the viral
pathogens MERS and SARS, which are also coronaviruses and are structurally similar to
SARS-CoV-2. The limited preclinical data on remdesivir in MERS and SARS indicate that
remdesivir may have potential activity against COVID-19. Lopinavir/ritonavir has also been
used but a recently published trial failed its primary endpoint. Several clinical trials are
ongoing.
Since an important part of the pathology seems to be cytokine release, different therapies
addressing this syndrome has been tested in some patients. Tocilizumab also used for
cytokine release syndrome after CAR-T cell therapy have been used in several patients in
China and elsewhere. Data on the use of corticosteroids is contradictory, but pulse steroid
therapy has been used in severe cases with ARDS.
Some data suggest that use of angiotensin conversion enzyme inhibitors and angiotensin II
receptor blocker might be implicated in development of renal failure in COVID-19 patients.
There is not enough data at present to recommend discontinuation of these drugs. Similarly, it
has been suggested that NSAIDs might have negative effects and therefore
acetaminophen/paracetamol are preferred as anti-pyretics.
At this point no clear recommendations can be made on specific therapies due to limited data
and unknown risk vs benefit. Even less data is available for pediatric patients. Please, see the
slides from the EBMT webinar presented on March 20 available on the EBMT website
(www.ebmt.org) for more details and the most recent publications of treatment option on:
https://www.nejm.org/coronavirus and/or https://www.thelancet.com/coronavirus
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In case of diagnosis of COVID-19 infection:
1. It is unclear if patients with no or only mild upper respiratory symptoms benefit from
therapy.
2. In patients with progressing symptoms or lower respiratory tract symptoms, the
possibilities of installing therapy should be investigated with participation in a clinical
trial recommended if possible. The best data currently exist for
chloroquine/hydroxychloroquine with increasing experience of use from several
centers. Combination therapy has also been used. Revdesivir has been used as
compassionate therapy in more severe cases.
3. Antinflammatory therapy can be considered in more severe cases.
4. Treatment for viral, bacterial, and fungal co-pathogens should be optimized.
Please, report all diagnosed cases in the prospective EBMT survey both regarding transplant
and CAR-T cell treated patients. The form can be obtained from idwp.ebmt@lumc.nl. As of
March 20, 15 patients have been reported and we are collecting more data, which we hope
will be useful for preparing future versions of these guidelines.

Box 1. The WHO recommendations on how to protect yourself and the others from COVID-19
1. Wash your hands frequently with an alcohol-based hand rub or with soap and water.
2. Maintain social distancing of at least 1 meter between yourself and anyone who is coughing
or sneezing.
3. Avoid touching eyes, nose and mouth.
4. Practice respiratory hygiene (covering your mouth and nose with your bent elbow or tissue
when you cough or sneeze and then dispose of the used tissue immediately).
5. If you have fever, cough and difficulty breathing, seek medical care early, but call in
advance and follow the directions of your local health authority.
6. Stay informed and follow advice given by your healthcare provider, your national and local
public health authority since they can provide you with reliable information on whether
COVID-19 is spreading in your area.
7. Additionally, in case of persons who are in or have recently visited (past 14 days) areas
where COVID-19 is spreading, stay at home if you begin to feel unwell, even with mild
symptoms, until you recover, but if you develop fever, cough and difficulty breathing, seek
medical advice promptly by calling your health provider to so you can be quickly directed to
the right health facility.
Updated information see: (https://www.who.int/docs/default-source/coronaviruse/situationreports/20200321-sitrep-61-covid-19.pdf?sfvrsn=f201f85c_2)

Prepared by: Per Ljungman, Jan Styczynski, Malgorzata Mikulska
Approved by: Nicolaus Kröger, Rafael Duarte, Harry Dolstra, Andreu Gusi
REFERENCES
Liang W, Guan W, Chen R, Wang W, Li J, Xu K, Li C, Ai Q, Lu W, Liang H, Li S, He J. Cancer
patients in SARS-CoV-2 infection: a nationwide analysis in China. Lancet Oncol. 2020. Epub
2020/02/19. doi: 10.1016/S1470-2045(20)30096-6. PubMed PMID: 32066541.
Chang L, Yan Y, Wang L. Coronavirus Disease 2019: Coronaviruses and Blood Safety. Transfus Med
Rev. 2020. Epub 2020/02/29. doi: 10.1016/j.tmrv.2020.02.003. PubMed PMID: 32107119.

4

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, Xu J, Gu X, Cheng Z, Yu T, Xia J,
Wei Y, Wu W, Xie X, Yin W, Li H, Liu M, Xiao Y, Gao H, Guo L, Xie J, Wang G, Jiang R, Gao Z,
Jin Q, Wang J, Cao B. Clinical features of patients infected with 2019 novel coronavirus in Wuhan,
China. Lancet. 2020;395(10223):497-506. Epub 2020/01/28. doi: 10.1016/S0140-6736(20)30183-5.
PubMed PMID:
Sheahan TP, Sims AC, Leist SR, Schafer A, Won J, Brown AJ, Montgomery SA, Hogg A, Babusis D,
Clarke MO, Spahn JE, Bauer L, Sellers S, Porter D, Feng JY, Cihlar T, Jordan R, Denison MR, Baric
RS. Comparative therapeutic efficacy of remdesivir and combination lopinavir, ritonavir, and
interferon beta against MERS-CoV. Nat Commun. 2020;11(1):22
Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, Shi Z, Hu Z, Zhong W, Xiao G. Remdesivir and
chloroquine effectively inhibit the recently emerged novel coronavirus (2019-nCoV) in vitro. Cell Res.
2020;30(3):269-71. Epub 2020/02/06. doi: 10.1038/s41422-020-0282-0. PubMed PMID: 32020029
Yao X, Ye F, Zhang M, Cui C, Huang B, Niu P, Liu X, Zhao L, Dong E, Song C, Zhan S, Lu R, Li H,
Tan W, Liu D. In Vitro Antiviral Activity and Projection of Optimized Dosing Design of
Hydroxychloroquine for the Treatment of Severe Acute Respiratory Syndrome Coronavirus 2 (SARSCoV-2). Clin Infect Dis. 2020. Epub 2020/03/10. doi: 10.1093/cid/ciaa237. PubMed PMID:
32150618.
Gao J, Tian Z, Yang X. Breakthrough: Chloroquine phosphate has shown apparent efficacy in
treatment of COVID-19 associated pneumonia in clinical studies. Biosci Trends. 2020. Epub
2020/02/20. doi: 10.5582/bst.2020.01047. PubMed PMID: 32074550.
Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, Wang B, Xiang H, Cheng Z, Xiong Y, Zhao Y, Li Y,
Wang X, Peng Z. Clinical Characteristics of 138 Hospitalized Patients With 2019 Novel CoronavirusInfected Pneumonia in Wuhan, China. JAMA. 2020. Epub 2020/02/08. doi: 10.1001/jama.2020.1585.
PubMed PMID: 32031570; PMCID: PMC7042881
Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, Huang H, Zhang L, Zhou X, Du C, Zhang Y, Song J,
Wang S, Chao Y, Yang Z, Xu J, Zhou X, Chen D, Xiong W, Xu L, Zhou F, Jiang J, Bai C, Zheng J,
Song Y. Risk Factors Associated With Acute Respiratory Distress Syndrome and Death in Patients
With Coronavirus Disease 2019 Pneumonia in Wuhan, China. JAMA Intern Med. 2020. Epub
2020/03/14. doi: 10.1001/jamainternmed.2020.0994. PubMed PMID: 32167524
Xu X, Han, Mingfeng,Li, Tiantian,Sun, Wei,Wang, Dongsheng,Fu, Binqing,Zhou, Yonggang,Zheng,
Xiaohu,Yang, Yun,Li, Xiuyong,Zhang, Xiaohua,Pan, Aijun,Wei, Haiming.(2020).Effective Treatment
of Severe COVID-19 Patients with Tocilizumab.[ChinaXiv:202003.00026]
Zhang H, Penninger JM, Li Y, Zhong N, Slutsky AS. Angiotensin-converting enzyme 2 (ACE2) as a
SARS-CoV-2 receptor: molecular mechanisms and potential therapeutic target. Intensive Care Med.
2020. Epub 2020/03/04. doi: 10.1007/s00134-020-05985-9. PubMed PMID: 32125455.
Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, Ruan L, Song B, Cai Y, Wei M, Li X, Xia J, Chen N,
Xiang J, Yu T, Bai T, Xie X, Zhang L, Li C, Yuan Y, Chen H, Li H, Huang H, Tu S, Gong F, Liu Y,
Wei Y, Dong C, Zhou F, Gu X, Xu J, Liu Z, Zhang Y, Li H, Shang L, Wang K, Li K, Zhou X, Dong
X, Qu Z, Lu S, Hu X, Ruan S, Luo S, Wu J, Peng L, Cheng F, Pan L, Zou J, Jia C, Wang J, Liu X,
Wang S, Wu X, Ge Q, He J, Zhan H, Qiu F, Guo L, Huang C, Jaki T, Hayden FG, Horby PW, Zhang
D, Wang C.N. A Trial of Lopinavir-Ritonavir in Adults Hospitalized with Severe Covid-19. N Engl J
Med. 2020 Mar 18. doi: 10.1056/NEJMoa2001282. Online ahead of print

5

