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Editorial
Impact  of  COVID-19  Infection  on  Lung  Transplantation  Management

Impacto de la infección por COVID-19 en la gestión de los trasplantes de pulmón
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The activity of lung transplant programmes has been signifi-
cantly affected since the beginning of the COVID-19 pandemic by a
drop in the number of donors and the surgical capacity of hospital
centres. During the lockdown period, organ donation was almost
paralysed due to the saturation of intensive care units and the use of
operating theatres as care units for critically ill patients. The cyclic
evolution of the pandemic and the rapid response from the National
Transplant Organization managed to sustain lung transplant activ-
ity. Currently, many programs have almost fully recovered the
pre-pandemic activity (Fig. 1). However, the pandemic is still hav-
ing an especially negative impact on lung transplant recipients. The
airborne transmission of the virus coupled with the characteristics
of lung grafts and immunosuppression make lung transplant recip-
ients especially vulnerable to both infection and the development
of severe forms of the disease. The mortality associated with pneu-
monia due to severe acute respiratory SARS-CoV-2 syndrome in
these patients can be in excess of 40%1–3 and is a clear reflection
of the ineffectiveness of the prevention and treatment measures

applied to now.

Vaccination is necessary, but is not enough to protect these
patients.4 Fewer than half of transplant recipients generate a
protective response despite repeated vaccination cycles.5 The fac-

Fig. 1. Lung transplant activity in Spain during the COVID-19 pandemic. Evolution of tran
organ  donation was  almost paralysed due to the saturation of intensive care units. The
response of the National Transplant Organisation and the geographical distribution of i
impact  on transplant activity occurred in waves 1, 3, and 5, represented by numbers in th
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ors associated to this reduced vaccine response are the intensity
f immunosuppression, hypogammaglobulinaemia, and the use
f anti-metabolites — especially mycophenolate. It is therefore
dvisable for lung transplant recipients to maintain the adherence
o basic personal protection measures such as FFP2 face masks,
and hygiene, social distancing and the adequate ventilation of
losed spaces.

The protection of patients with little or no vaccine response
ay  significantly improve with the availability of long-acting
onoclonal antibodies. Evusheld® is a combination of two long-

cting antibodies (tixageviman-cilgavimab) recently approved by
he Food and Drug Administration for pre-exposure prophylaxis of
atients without vaccine response.6 The intramuscular availability
f the drug facilitates the administration at the outpatient level.
vusheld® confers six-month protection against infection from
ifferent strains of SARS-CoV-2, including Delta. The level of pro-
ection against Omicron is unknown because the clinical trial was
erformed when this variant was  not yet prevalent. The drug should
splantation activity in Spain between 2019 and 2021. During the lockdown period,
 impact of the following waves on transplantation activity was  lower due to the
nfection (graph provided by the National Transplant Organisation). The greatest
e figure.

e administered every 6 months in case of pandemic persistence.
For patients in the initial stages of the disease, the only

herapeutic tools available have been the temporarily reduction
f immunosuppression, the dose adjustments of corticosteroids
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http://www.archbronconeumol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2022.03.004&domain=pdf
https://doi.org/10.1016/j.arbres.2022.03.004


e
p
a
t
t
i
o
c

i
p
s
w

R

1

1

1

1

1

1

Unidad de Trasplante pulmonar, Hospital Universitario Puerta de
Hierro-Majadahonda, Majadahonda, Madrid, Spain
M.P.U. Gil 

and/or prophylactic anticoagulation. Progressive forms of the dis-
ease have been treated with remdesivir, bolus administration of
steroids, immunomodulators and advanced respiratory support
with uncertain results. Fortunately, the therapeutic armamentar-
ium to prevent disease progression has been significantly increased
in recent months with the incorporation of effective antivi-
rals and monoclonal antibodies. The risk of hospitalisation and
death is significantly reduced with the early administration of
remdesivir, the nirmatrelvir-ritonavir combination (Paxlovid®) or
molnupiravir.7–9

Monoclonal antibodies are also effective to prevent progression,
but the efficacy of many has been reduced with the emergence of
the Omicron variant. Sorovimab was the only antibody that main-
tains activity against all strains of SARS CoV-2 currently circulating
at the time of writing this article, due to its design based on an
ancestral epitope of the pan-sarbecovirus family.10

We  have no data from clinical trials on immunosuppressed
patients, but favourable clinical experiences have been reported
with the early administration of monoclonal antibodies in liver
and kidney transplant recipients.11 In a hypothetical scenario with
unlimited availability of drugs, the choice of the treatment should
be personalised according to the patient’s characteristics. However,
some drugs are not yet available or are scarce. Other limitations
to take into account are in relation to the logistics required for
the administration of the drugs and their potential side effects
or pharmacological interactions. The need for venous access may
condition the use of monoclonal antibodies and remdesivir. The
availability of effective oral antivirals such as Paxlovid® and mol-
nupiravir will facilitate administration in the initial stages of the
disease. However, the ritonavir content of Paxlovid® can induce a
lot of hard-to-manage drug interactions in transplant recipients.
Molnupiravir offers less protection against progression of the dis-
ease, and the mechanism of action of the drug at the viral genome
level contraindicates its administration in adolescents and preg-
nant women.

Transplant units should facilitate patient access to these effec-
tive drugs in the early stages of the disease. However, follow-up
of our recipients has been significantly disrupted by the collapse
of departments of pneumology and the patients’ fear of contract-
ing the disease. Transplant units have had to adapt the clinical
activity to the requirements imposed by the pandemic. Follow-up
telephone visits, home control of pulmonary function and consul-
tation emails have become common practices. Some of these tools
are here to stay, so it is essential to assess them properly. From
an efficiency point of view, the pandemic could be considered an
opportunity to evaluate, learn and improve our activity.

The incorporation of new technologies of information and com-
munications (ICTs) in post-transplant follow-up may  improve the
accessibility of and for patients. ICTs could also strengthen the
interactions between professionals from different centres involved
in their care. These technologies have been shown to be feasible
and effective for the remote control of pulmonary function and the
monitoring of adherence to immunosuppressive treatment in lung
transplant recipients.12,13 Transplant units with active tele-health
applications have managed to maintain routine follow-up of their
patients during the pandemic period in close collaboration with
community health care centers.14 The education of patients and
professionals could also improve from training delivered through
ICTs. E-learning is a training tool with flexibility of use in time, num-
ber and space that can be very useful to improve the empowerment

and self-management of lung transplant recipients.15

The last 2 years of COVID-19 pandemic have taken the lives of
too many patients. Moreover, the weaknesses of our health care
system and the chronic shortage of resources have been made
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vident. There are optimistic predictions foreseeing the end of the
andemic, but the Omicron variant has proven that we are still
t risk. Therefore, we  must remain alert and prepared to deliver
he best available care during the pandemic waves as well as
he normal daily activity. Current medical care is based on direct
nteractions between patients and physicians. The development
f hybrid care systems could combine the advantages of personal
ontact with the efficiency of ICTs.

Health managers, professionals and patients should all get
nvolved in the implementation of new hybrid care systems whilst
reserving the warmth of personal interaction. These systems
hould facilitate the access of the patients to the best care available,
hile guaranteeing quality, equity and efficiency.

eferences

1. Coll E, Fernández-Ruiz M,  Sánchez-Álvarez JE, Martínez-Fernández JR, Crespo
M,  Gayoso J, et al. COVID-19 in transplant recipients: the Spanish experience.
Am  J Transplant. 2021;21:1825–37, http://dx.doi.org/10.1111/ajt.16369.

2.  Saez-Giménez B, Berastegui C, Barrecheguren M,  Revilla-López E, Los Arcos I,
Alonso R, et al. COVID-19 in lung transplant recipients: a multicenter study. Am
J  Transplant. 2021;21:1816–24, http://dx.doi.org/10.1111/ajt.16364.

3.  Kamp JC, Hinrichs JB, Fuge J, Ewen R, Gottlieb J. COVID-19 in lung trans-
plant recipients – risk prediction and outcomes. PLOS ONE. 2021;16:e0257807,
http://dx.doi.org/10.1371/journal.pone.0257807.

4.  Callaghan CJ, Mumford L, Curtis RMK, Williams SV, Whitaker H, Andrews
N,  et al. Real-world effectiveness of the Pfizer-BioNTech BNT162b2 and
Oxford-AstraZeneca ChAdOx1-S vaccines against SARS-CoV-2 in solid
organ and islet transplant recipients. Transplantation. 2022;106:436–46,
http://dx.doi.org/10.1097/TP. 0000000000004059.

5.  Havlin J, Skotnicova A, Dvorackova E, Hubacek P, Svorcova M, Las-
tovicka J, et al. Impaired humoral response to third dose of BNT162b2
mRNA COVID-19 vaccine despite detectable spike protein-specific T
cells in lung transplant recipients. Transplantation. 2022;106:e183–4,
http://dx.doi.org/10.1097/TP. 0000000000004021.

6.  Tixagevimab and cilgavimab (Evusheld) for pre-exposure prophylaxis of COVID-
19. JAMA. 2022;327:384–5, http://dx.doi.org/10.1001/jama.2021.24931.

7.  Gottlieb RL, Vaca CE, Paredes R, Mera J, Webb BJ, Perez G, et al. Early remde-
sivir to prevent progression to severe COVID-19 in outpatients. N Engl J Med.
2022;386:305–15, http://dx.doi.org/10.1056/NEJMoa2116846.

8. Hammond J, Leister-Tebbe H, Gardner A, Abreu P, Bao W,  Wisemandle W,  et al.
Oral nirmatrelvir for high-risk, nonhospitalized adults with COVID-19. N Engl J
Med. 2022, http://dx.doi.org/10.1056/NEJMoa2118542. Epub ahead of print.

9. Jayk Bernal A, Gomes da Silva MM,  Musungaie DB, Kovalchuk E, Gon-
zalez A, Delos Reyes V, et al. Molnupiravir for oral treatment of
COVID-19 in nonhospitalized patients. N Engl J Med. 2022;386:509–20,
http://dx.doi.org/10.1056/NEJMoa2116044.

0.  Gupta A, Gonzalez-Rojas Y, Juarez E, Crespo Casal M,  Moya J, Falci DR,  et al. Early
treatment for COVID-19 with SARS-CoV-2 neutralizing antibody sotrovimab. N
Engl J Med. 2021;385:1941–50, http://dx.doi.org/10.1056/NEJMoa2107934.

1. Ahearn AJ, Thin Maw  T, Mehta R, Emamaullee J, Kim J, Blodget E,
et  al. A programmatic response, including bamlanivimab or casirivimab-
imdevimab administration, reduces hospitalization and death in COVID-19
positive abdominal transplant recipients. Transplantation. 2022;106:e153–7,
http://dx.doi.org/10.1097/TP. 0000000000003953.

2.  Robson KS, West AJ. Improving survival outcomes in lung transplant recipi-
ents through early detection of bronchiolitis obliterans: daily home spirometry
versus standard pulmonary function testing. Can J Respir Ther. 2014;50:17–22.

3. Geramita EM,  DeVito Dabbs AJ, DiMartini AF, Pilewski JM,  Switzer
GE,  Posluszny DM,  et al. Impact of a mobile health intervention on
long-term nonadherence after lung transplantation: follow-up after
a  randomized controlled trial. Transplantation. 2020;104:640–51,
http://dx.doi.org/10.1097/TP. 0000000000002872.

4.  Sidhu A, Chaparro C, Chow CW,  Davies M,  Singer LG. Outcomes of tele-
health care for lung transplant recipients. Clin Transplant. 2019;33:e13580,
http://dx.doi.org/10.1111/ctr.13580.

5. Guldager TB, Hyldgaard C, Hilberg O, Bendstrup E. An e-learning program
improves patients’ knowledge after lung transplantation. Telemed J E Health.
2021;27:800–6, http://dx.doi.org/10.1089/tmj.2020.0101.

M.  Piedad Ussetti Gil
E-mail address: pied2152@separ.es

dx.doi.org/10.1111/ajt.16369
dx.doi.org/10.1111/ajt.16364
dx.doi.org/10.1371/journal.pone.0257807
dx.doi.org/10.1097/TP. 0000000000004059
dx.doi.org/10.1097/TP. 0000000000004021
dx.doi.org/10.1001/jama.2021.24931
dx.doi.org/10.1056/NEJMoa2116846
dx.doi.org/10.1056/NEJMoa2118542
dx.doi.org/10.1056/NEJMoa2116044
dx.doi.org/10.1056/NEJMoa2107934
dx.doi.org/10.1097/TP. 0000000000003953
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
http://refhub.elsevier.com/S0300-2896(22)00284-8/sbref0135
dx.doi.org/10.1097/TP. 0000000000002872
dx.doi.org/10.1111/ctr.13580
dx.doi.org/10.1089/tmj.2020.0101
mailto:pied2152@separ.es

