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Challenges of patients with myeloproliferative neoplasms (MPN) in times of COVID: First results 
from a patient survey by the German Study Group for MPN 

Since 2020, the SARS− COV-2 Coronavirus pandemic has spread 
worldwide, with a substantial impact on global health care systems. 
According to the World Health Organization (WHO) Coronavirus Dash 
Board, there were 1,053,869 cases of COVID-19 infections confirmed 
and 16,248 COVID-19-related deaths in Germany until data cut off on 
November 30th 2020 [1]. Approximately 1.3 % of the German popu-
lation had been infected with the virus in the first 10 months of the 
pandemic (with 83,190,556 inhabitants in Germany as reported by the 
Federal Statistical Office of Germany “Statistisches Bundesamt”) [2]. As 
of data cut of in November 2020, 62,509,580 and 1,458,783 
SARS-COV-2 infections and COVID-19 related deaths were confirmed 
worldwide, respectively [3]. 

Since the beginning of the pandemic, patient care in Germany has 
suffered considerably, either because patients were reluctant to 
personally see their physician due to fear of contraction of SARS-COV-2 
or because hospitals postponed scheduled interventions including sur-
gery due to shortage of beds or personnel: according to a survey by the 
association of private insurance companies (Verband der Privaten Kran-
kenversicherungen; PKV), 24 % of patients with chronic diseases moved 
their appointments and the Deutsche Krankenhausinstitut (German hos-
pital institute; DKI) reported that 41 % of scheduled in-patient and 58 % 
of out-patient surgical interventions were postponed. 

The RWTH Aachen University Medical Center was one of the first 
hospitals in Europe to care for COVID-19 patients due to a local coro-
navirus breakout in early spring of 2020 [4]. We sought to capture the 
impact of COVID-19 on patients with myeloproliferative neoplasms 
(MPN) in Germany in order to better understand and address their 
needs. Therefore, we developed the German Study Group for MPN 
(GSG-MPN) COVID patient survey within the GSG-MPN bioregistry. 
Since 2015, this non-interventional registry has enrolled more than 
4000 patients with BCR-ABL1 negative MPN and now offers the possi-
bility to implement patient surveys to defined situations such as the 
COVID pandemic. 

The MPN− COVID-19-Survey was carried out between July and 
November 2020 in seven study centers of the GSG-MPN (hospitals and 
private practices), thereby covering the first wave and the beginning of 
the second wave of the COVID-19 pandemic. 15 questions regarding 
COVID-related symptoms, SARS− COV-2 test results, and MPN therapy 
were provided to the patients either as a paper-based or online survey 
(see Table 1). Only patients who had already given their consent to the 
GSG-MPN registry were included in the MPN− COVID-19-Survey. All 
patients agreed to data processing and data transfer. The survey was 
approved by local ethics committees. Additional data were taken from 
the GSG-MPN bioregistry database. 

271 patients completed the questionnaire. Interestingly, no MPN 
patient reported a COVID-19 infection or a positive SARS− COV-2 test 

result during the survey period. This was unexpected, given rates of 1.3 
% and 3.57 %, respectively, in the German population according to data 
published by the Robert Koch Institute [5]. These data suggest that the 
MPN patients participating in this survey were more successful in pre-
venting a SARS− COV-2 infection than the general population. Even the 
patients′ relatives showed lower infection rates, as only 1 % (n=4) of 
contact persons were tested positive for SARS− COV-2. 99 % of our pa-
tients used a medical mask (“mouth-nose protection”) and 26 % had 
undergone optional self-quarantine. 

Asked about changes in medical care, our patients described that 30 
% of visits in outpatient care (routine MPN checkups) had been 
rescheduled. Of these visits, 39 % have been rescheduled by the physi-
cian and 47 % by the patient (13 % indicated that their visits had been 
rescheduled but gave no further information). Among the patients with 
postponed appointments, only 30 % had a consultation by phone 
instead. 

In a second part of our survey, patients were asked if they had faced 
any problems in receiving their therapy during the lockdown/pandemic. 
Of the 270 patients answering the question about the MPN therapy, 178 
(66 %) received MPN-specific treatment during the time interval, while 
92 (34 %) underwent watchful waiting. Of the 178 patients, 52 patients 
received hydroxyurea (HU) (29 %), 26 interferon (15 %), 62 a JAK in-
hibitor (35 %), 14 anagrelide (8 %) and 4 (2 %) of the patients received 
other MPN treatments such as medication within a clinical trial, allo-
genic stem cell transplantation, or imatinib (in two cases of MPN with a 
Pdgfra-, Pdgfrb- or Fgfr aberration). 20 patients (11 %) received more 
than one medication (e.g. HU or imids plus JAK inhibitor). 98 % of the 
178 patients had no changes in their medication. Only 4 (2 %) patients 
experienced changes of their MPN-treatment due to the pandemic (1 
dose reduction of interferon, 1 dose increase of JAK inhibitor, 2 changes 
in medication from anagrelide to JAK inhibitor and from HU plus ana-
grelide to interferon). 

Only 10 (6 %) out of 160 patients answering the question whether 
they had experienced challenges to receive their medication, reported 
problems: this included problems with the pharmacy (4 %), problems to 
obtain a prescription (1 %), or further unspecified problems (1 %). 

Patients with hematological malignancies seem to have an increased 
risk of a severe COVID-19 course and an increased need for hospitali-
zation and intensive care compared to patients with other cancers [6]. 
Furthermore, Passamonti et al. described an increased mortality rate of 
symptomatic COVID-19 patients with hematological malignancies, 41 
times higher compared to a non− COVID-19− Cohort with hematological 
malignancies and 4 times higher than in the general population with 
COVID-19 (without hematological malignancies), but the MPN disease 
itself was not predictive for a poor COVID-19 infection outcome [7]. 
Conversely, an European analysis demonstrated that mortality in MPN 
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Table 1 
Results of the GSG-MPN− COVID-survey.  

Demographics MPN subtype, n=255 

Age at MPN diagnosis, years - median  
(range), n= 271 

Age at completing survey - median  
(range), n=271 

Male/female, n= 271 PV ET MF Other MPN 

51 (17− 84) 59 (18− 90) 118 (44)/ 153 (56) 73 (29) 99 (39) 72 (28) 11 (4) 

Symptoms since march 2020 COVID test 

Coughing, n= 270 Fever, n= 271 Loss of sense of smell  
and taste, n=271 

Rhinitis, n=271 Scratchy throat, n=271 Shortness of breath, n= 270 Tested for COVID-19 (n= 270)/ positive results 

33 (12) 10 (4) 13 (5) 31 (11) 39 (14) 18 (7) 43 (16)/ 0 (0) 

Outpatient treatment, n= 251 

No rescheduled appointments, n=251 Rescheduled appointments,  
n=251 

Rescheduled by physician, n=76 Rescheduled by patient, n= 76 Consultation via phone, n= 76 

175 (70) 76 (30) 30 (39) 36 (47) 23 (30) 

MPN-treatment, n= 270 MPN therapy, n=178 Problems to recieve MPN medication, n=160 

No Yes HU IFN JAK-inhibitor Anagrelide Combination other Yes Delivery issues in  
pharmacy 

Issues to get a  
prescription 

Problems with intake of medication 

92 (34) 178 (66) 52 (29) 26 (15) 62 (35) 14 (8) 20 (11) 4 (2) 10 (6) 7 (4) 1 (1) 0 (0) 

Changes in MPN-medication n=178 Vaccination 

No changes Dose reduction Dose increase Change to other drug Discontinuation Influenza, n=270 Pneumococcus, n= 253 
174 (98) 1 (1) 1 (1) 2 (1) 0 (0) 162 (60) 91 (36) 

Previous/ concomitant diseases, n=253 

Heart diseases (e.g. myocardial infarction,  
cardiac insufficiency) 

Arterial hypertension Autoimmune  
diseases 

Lung diseases Thrombolic/embolic events Severe bleeing events Malignant diseases Diabetes (Ex) smoker 

30 (12) 84 (33) 26 (10) 16 (6) 72 (28) 13 (5) 19 (8) 20 (8) 35 (14) 

*Other MPN=Chronic neutrophilic leukemia, MPN unclassified myeloid neoplasm with eosinophilia, and rearrangement of FDGFRA, FDGFRB or FGFR1. 
PV Polycythemia vera, ET Essential thrombocythemia, MF Myelofibrosis (incl. Sec. MF from ET/ PV). 
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patients with COVID-19 was higher than in the general population and 
highest in MF patients [8]. 

The German guidelines on treatment during COVID-19 pandemic 
recommend to make decisions on cancer treatment on an individual 
basis but to keep in mind, that a well-controlled therapy can affect 
infection courses positively [9]. In MPN patients, severe withdrawal 
syndromes, especially after ruxolitinib cessation, may occur [10,11] and 
have been described to possibly worsen the COVID-19 course [8]. 
Therefore, currently, there is a general agreement (e.g. in the guidelines 
of the EHA infectious disease Scientific Working group [12]) to continue 
therapy in MPN patients. According to our survey, the acceptance of 
these recommendations is quite high. 

In case of a SARS− COV-2 infection in MPN patients, the decision on 
how to proceed with the ongoing medication becomes more compli-
cated. Recent trials suggested that Janus-activated kinase (JAK) in-
hibitors such as ruxolitinib might treat SARS-CoV-2 induced systemic 
hyperinflammation [13] as the JAK/STAT pathway is linked to inflam-
matory processes [14]. However, in the RUXCOVID trial (NCT 043,621, 
379), a phase III multicenter, randomized, double-blind, placebo-con-
trolled 29-day study to evaluate the efficacy and safety of ruxolitinib 
plus standard of care (SoC) therapy compared to placebo plus SoC 
therapy in patients aged ≥12 years hospitalized for COVID-19 and not 
intubated or receiving ICU care prior to randomization, which enrolled 
432 patients globally, the primary endpoint was not met (proportion of 
patients who died, or required mechanical ventilation due to respiratory 
failure or ICU care by Day 29) [15]. And it remains unclear if ruxolitinib 
or other immunosuppressive drugs increase the risk of developing 
COVID-19. MPN patients are at high risk of thromboembolic events 
[16]. Thrombembolic events have been described as one of the major 
complications during SARS− COV-2 infection leading to a worse 
outcome [17,18]. In a recent analysis by Barbui et al., the essential 
thrombocythemia MPN subtype was associated with the greatest risk of 
venous thromboembolism during COVID-19 [19]. 

Since none of our patients was affected by COVID-19, questions 
concerning their outcome remain to be answered in the next parts of this 
ongoing survey. 

In summary, our patients successfully prevented infections with 
SARS− COV-2, but they did face challenges in their regular follow-up or, 
sometimes, in receiving their medication. The use of video-based tele-
consultation or contact-free ways of getting a medical prescription may 
be a means to overcome these challenges. In contrast to countries with 
the geographical need to implement such methods in daily routine (such 
as Australia or India), the use of teleconsultation in Western Europe is 
still focused on specialized fields such as emergency medicine/stroke/ 
myocardial infarction. As reported in a national online survey [20], 
telemedicine was routinely used by only 19.6 % of the medical staff in 
different health care settings in Germany (private practices or hospitals 
and university hospitals) [20]. Thus, better use of telemedicine may 
improve the care of MPN patients during the present and potential up-
coming pandemics. 
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University to KK, TB, and SK for the maintenance of the bioregistry. We 
thank Britta Wagner for secretarial assistance and Benedikt Bender for 
programming the survey. We thank the members of the German Study 
Group for MPN (GSG-MPN), the mpn netzwerk e.V. patient advocacy 
group, and our patients for supporting this survey and the GSG-MPN 
bioregistry. 

References 

[1] World Health Organisation, WHO Coronavirus Disease (COVID-19) Dashboard - 
Germany, 2020 december 16. https://covid19.who.int/region/euro/country/de. 
(Accessed 2020, november 11. 

[2] Statistisches Bundesamt, Bevölkerungsstand, 2020 oktober 15. https://www.desta 
tis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabe 
llen/zensus-geschlecht-staatsangehoerigkeit-2020.html. (Accessed 2020, december 
11. 

[3] World Health Organisation, WHO Coronavirus Disease (COVID-19) Dashboard, 
2020 december 11. https://covid19.who.int/. (Accessed 2020, december 11. 

[4] M. Dreher, A. Kersten, J. Bickenbach, P. Balfanz, B. Hartmann, C. Cornelissen, 
A. Daher, R. Stohr, M. Kleines, S.W. Lemmen, J.C. Brokmann, T. Muller, D. Muller- 
Wieland, G. Marx, N. Marx, The characteristics of 50 hospitalized COVID-19 pa-
tients with and without ARDS, Arztebl. Int. 117 (16) (2020) 271–278. 

[5] Robert Koch Institut, 2020 december 09. https://www.rki.de/DE/Content/ 
InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Dez_2020/2020-12-09-de.pd 
f. (Accessed 2020, december 11. 

[6] L.Y.W. Lee, J.-B. Cazier, T. Starkey, S.E.W. Briggs, R. Arnold, V. Bisht, S. Booth, N. 
A. Campton, V.W.T. Cheng, G. Collins, H.M. Curley, P. Earwaker, M.W. Fittall, 
S. Gennatas, A. Goel, S. Hartley, D.J. Hughes, D. Kerr, A.J.X. Lee, R.J. Lee, S.M. Lee, 
H. McKenzie, C.P. Middleton, N. Murugaesu, T. Newsom-Davis, A.C. Olsson-Brown, 
C. Palles, T. Powles, E.A. Protheroe, K. Purshouse, A. Sharma-Oates, S. Sivakumar, 
A.J. Smith, O. Topping, C.D. Turnbull, C. Várnai, A.D.M. Briggs, G. Middleton, 
R. Kerr, A. Gault, M. Agnieszka, A. Bedair, A. Ghaus, A. Akingboye, A. Maynard, 

Correspondence                                                                                                                                                                                                                                  

https://covid19.who.int/region/euro/country/de
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/zensus-geschlecht-staatsangehoerigkeit-2020.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/zensus-geschlecht-staatsangehoerigkeit-2020.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Bevoelkerungsstand/Tabellen/zensus-geschlecht-staatsangehoerigkeit-2020.html
https://covid19.who.int/
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0020
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0020
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0020
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0020
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Dez_2020/2020-12-09-de.pdf
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Dez_2020/2020-12-09-de.pdf
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Dez_2020/2020-12-09-de.pdf
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0030
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0030
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0030
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0030
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0030
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0030
http://refhub.elsevier.com/S0145-2126(21)00147-8/sbref0030


Leukemia Research 110 (2021) 106646

4

A. Pawsey, A.A. Mohamed, A. Okines, A. Massey, A. Kwan, A. Ferreira, 
A. Angelakas, A. Wu, A. Tivey, A. Armstrong, A. Madhan, A. Pillai, A. Poon-King, 
B. Kurec, C. Usborne, C. Dobeson, C. Thirlwell, C. Mitchell, C. Sng, C. Scrase, 
C. Jingree, C. Brunner, C. Fuller, C. Griffin, C. Barrington, D. Muller, D. Ottaviani, 
D. Gilbert, E. Tacconi, E. Copson, E. Renninson, E. Cattell, E. Burke, F. Smith, 
F. Holt, G. Soosaipillai, H. Boyce, H. Shaw, H. Hollis, H. Bowyer, I. Anil, J. 
J. Illingworth Gibson, J. Bhosle, J. Best, J. Barrett, J. Noble, J. Sacco, J. Chacko, 
J. Chackathayil, K. Banfill, L. Feeney, L. Horsley, L. Cammaert, L. Mukherjee, 
L. Eastlake, L. Devereaux, L. Melcher, L. Cook, M. Teng, M. Hewish, 
M. Bhattacharyya, M. Choudhury, M. Baxter, M. Scott-Brown, M. Fittall, M. Tilby, 
M. Rowe, M. Agnieszka, M. Alihilali, M. Galazi, N. Yousaf, N. Chopra, N. Cox, 
O. Chan, O. Sheikh, P. Ramage, P. Greaves, P. Leonard, P.S. Hall, 
P. Naksukpaiboon, P.R. Corrie Peck, R. Sharkey, R. Bolton, R. Sargent, 
R. Jyothirmayi, R. Goldstein, R. Oakes, R.R. Shotton Kanani, R. Board, 
R. Pettengell, R. Claydon, S. Moody, S. Massalha, S. Kathirgamakarthigeyan, 
S. Dolly, S. Derby, S. Lowndes, S. Benafif, S. Kingdon, S. Ayers, S. Brown, S. Ellis, 
S. Parikh, S. Pugh, S. Shamas, S. Wyatt, S. Grumett, S. Lau, Y.N.S. Wong, 
S. McGrath, S. Cornthwaite, S. Eeckelaers, S. Hibbs, T. Tillet, T. Rabbi, T. Robinson, 
T. Roques, V. Angelis, V. Woodcock, V. Brown, Y. Peng, Y. Drew, Z. Hudson, 
COVID-19 prevalence and mortality in patients with cancer and the effect of pri-
mary tumour subtype and patient demographics: a prospective cohort study, 
Lancet Oncol. 21 (10) (2020) 1309–1316. 

[7] F. Passamonti, C. Cattaneo, L. Arcaini, R. Bruna, M. Cavo, F. Merli, E. Angelucci, 
M. Krampera, R. Cairoli, M.G. Della Porta, N. Fracchiolla, M. Ladetto, 
C. Gambacorti Passerini, M. Salvini, M. Marchetti, R. Lemoli, A. Molteni, A. Busca, 
A. Cuneo, A. Romano, N. Giuliani, S. Galimberti, A. Corso, A. Morotti, B. Falini, 
A. Billio, F. Gherlinzoni, G. Visani, M.C. Tisi, A. Tafuri, P. Tosi, F. Lanza, 
M. Massaia, M. Turrini, F. Ferrara, C. Gurrieri, D. Vallisa, M. Martelli, E. Derenzini, 
A. Guarini, A. Conconi, A. Cuccaro, L. Cudillo, D. Russo, F. Ciambelli, A. 
M. Scattolin, M. Luppi, C. Selleri, E. Ortu La Barbera, C. Ferrandina, N. Di Renzo, 
A. Olivieri, M. Bocchia, M. Gentile, F. Marchesi, P. Musto, A.B. Federici, 
A. Candoni, A. Venditti, C. Fava, A. Pinto, P. Galieni, L. Rigacci, D. Armiento, 
F. Pane, M. Oberti, P. Zappasodi, C. Visco, M. Franchi, P.A. Grossi, L. Bertù, 
G. Corrao, L. Pagano, P. Corradini, Clinical characteristics and risk factors associ-
ated with COVID-19 severity in patients with haematological malignancies in Italy: 
a retrospective, multicentre, cohort study, Lancet Haematol. 7 (10) (2020) 
e737–e745. 

[8] T. Barbui, A.M. Vannucchi, A. Alvarez-Larran, A. Iurlo, A. Masciulli, A. Carobbio, 
A. Ghirardi, A. Ferrari, G. Rossi, E. Elli, M.M. Andrade-Campos, M.G. Kabat, J. 
J. Kiladjian, F. Palandri, G. Benevolo, V. Garcia-Gutierrez, M.L. Fox, M.A. Foncillas, 
C.M. Morcillo, E. Rumi, S. Osorio, P. Papadopoulos, M. Bonifacio, K.S.Q. Cervantes, 
M.S. Serrano, G. Carreno-Tarragona, M.A. Sobas, F. Lunghi, A. Patriarca, B. 
N. Elorza, A. Angona, E.M. Mazo, S. Koschmieder, M. Ruggeri, B. Cuevas, J. 
C. Hernandez-Boluda, E.L. Abadia, B.X. Cirici, P. Guglielmelli, M. Garrote, 
D. Cattaneo, R. Daffini, F. Cavalca, B. Bellosillo, L. Benajiba, N. Curto-Garcia, 
M. Bellini, S. Betti, V. De Stefano, C. Harrison, A. Rambaldi, High mortality rate in 
COVID-19 patients with myeloproliferative neoplasms after abrupt withdrawal of 
ruxolitinib, Leukemia (2021). 

[9] Onkopedia, Coronavirus-Infektion (COVID-19) Bei Patienten Mit Blut- Und Kreb-
serkrankungen, 2020 december 11. https://www.onkopedia.com/de/onkopedia/ 
guidelines/coronavirus-infektion-covid-19-bei-patienten-mit-blut-und- 
krebserkrankungen/@@guideline/html/index.html. (Accessed 2020, december 
11. 

[10] S. Koschmieder, E. Jost, C. Cornelissen, T. Müller, M. Schulze-Hagen, 
J. Bickenbach, G. Marx, M. Kleines, N. Marx, T.H. Brümmendorf, M. Dreher, 
Favorable COVID-19 course despite significant comorbidities in a ruxolitinib- 
treated patient with primary myelofibrosis, Eur. J. Haematol. 105 (5) (2020) 
655–658. 

[11] A. Tefferi, A. Pardanani, Serious adverse events during ruxolitinib treatment 
discontinuation in patients with myelofibrosis, Mayo Clin. Proc. 86 (12) (2011) 
1188–1191. 

[12] M. von Lilienfeld-Toal, J.J. Vehreschild, O. Cornely, L. Pagano, F. Compagno, H. 
H. Hirsch, Frequently asked questions regarding SARS-CoV-2 in cancer patients- 
recommendations for clinicians caring for patients with malignant diseases, Leu-
kemia 34 (6) (2020) 1487–1494. 

[13] F. Heidel, A. Hochhaus, Holding CoVID in check through JAK? The MPN-approved 
compound ruxolitinib as a potential strategy to treat SARS-CoV-2 induced systemic 
hyperinflammation, Leukemia 34 (7) (2020) 1723–1725. 

[14] S. Koschmieder, T.I. Mughal, H.C. Hasselbalch, G. Barosi, P. Valent, J.J. Kiladjian, 
G. Jeryczynski, H. Gisslinger, J.S. Jutzi, H.L. Pahl, R. Hehlmann, A. Maria Van-
nucchi, F. Cervantes, R.T. Silver, T. Barbui, Myeloproliferative neoplasms and 
inflammation: whether to target the malignant clone or the inflammatory process 
or both, Leukemia 30 (5) (2016) 1018–1024. 

[15] Novartis, Novartis Provides Update on RUXCOVID Study of Ruxolitinib for Hos-
pitalized Patients With COVID-19, 2020. https://www.novartis.com/news/med 
ia-releases/novartis-provides-update-ruxcovid-study-ruxolitinib-hospitalized-patie 
nts-covid-19. 

[16] A. Kaifie, M. Kirschner, D. Wolf, C. Maintz, M. Hanel, N. Gattermann, E. Gokkurt, 
U. Platzbecker, W. Hollburg, J.R. Gothert, S. Parmentier, F. Lang, R. Hansen, 
S. Isfort, K. Schmitt, E. Jost, H. Serve, G. Ehninger, W.E. Berdel, T.H. Brummendorf, 
S. Koschmieder, Bleeding, thrombosis, and anticoagulation in myeloproliferative 

neoplasms (MPN): analysis from the German SAL-MPN-registry, J. Hematol. Oncol. 
9 (2016) 18. 

[17] N. Tang, D. Li, X. Wang, Z. Sun, Abnormal coagulation parameters are associated 
with poor prognosis in patients with novel coronavirus pneumonia, J. Thromb. 
Haemost. 18 (4) (2020) 844–847. 

[18] S. Cui, S. Chen, X. Li, S. Liu, F. Wang, Prevalence of venous thromboembolism in 
patients with severe novel coronavirus pneumonia, J. Thromb. Haemost. 18 (6) 
(2020) 1421–1424. 

[19] T. Barbui, V. De Stefano, A. Alvarez-Larran, A. Iurlo, A. Masciulli, A. Carobbio, 
A. Ghirardi, A. Ferrari, V. Cancelli, E.M. Elli, M.M. Andrade-Campos, M.G. Kabat, J. 
J. Kiladjian, F. Palandri, G. Benevolo, V. Garcia-Gutierrez, M.L. Fox, M.A. Foncillas, 
C.M. Morcillo, E. Rumi, S. Osorio, P. Papadopoulos, M. Bonifacio, K.S.Q. Cervantes, 
M.S. Serrano, G. Carreno-Tarragona, M.A. Sobas, F. Lunghi, A. Patriarca, B. 
N. Elorza, A. Angona, E.M. Mazo, S. Koschmieder, G. Carli, B. Cuevas, J. 
C. Hernandez-Boluda, E.L. Abadia, B.X. Cirici, P. Guglielmelli, M. Garrote, 
D. Cattaneo, R. Daffini, F. Cavalca, B. Bellosillo, L. Benajiba, N. Curto-Garcia, 
M. Bellini, S. Betti, C. Harrison, A. Rambaldi, A.M. Vannucchi, Among classic 
myeloproliferative neoplasms, essential thrombocythemia is associated with the 
greatest risk of venous thromboembolism during COVID-19, Blood Cancer J. 11 (2) 
(2021) 21. 

[20] A. Peine, P. Paffenholz, L. Martin, S. Dohmen, G. Marx, S.H. Loosen, Telemedicine 
in Germany during the COVID-19 pandemic: multi-professional national survey, 
J. Med. Internet Res. 22 (8) (2020), e19745. 

Kim Kricheldorfa,b 

a Department of Hematology, Oncology, Hemostaseology and Stem Cell 
Transplantation, Medical Faculty, RWTH Aachen University, 

Pauwelsstrasse 30, 52074, Aachen, Germany 
b Center for Integrated Oncology Aachen Bonn Cologne Duesseldorf (CIO 

ABCD), Germany 
E-mail address: kkricheldorf@ukaachen.de. 

Konstanze Döhnera 
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