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ARTICLE INTFO ABSTRACT
Article history: Background: Passenger lymphocyte syndrome (PLS) causes immune-mediated hemolysis in
Received 21 August 2021 solid and bone marrow transplant recipients. Donor-derived antibodies against the recipient
Accepted 2 January 2022 erythrocyte drive the pathogenesis. It is a rare entity in kidney transplantation, and most of
Available online 29 January 2022 the cases are self-limited.
Case presentation: A 36-year-old woman presented with fatigue 13 days after living donor
Keywords: renal transplantation. The operation was uneventful, and she was discharged with normal
Transplantation graft functions on the 11th day of transplantation Findings were consistent with cold agglu-
Hemolytic anemia tinin disease at her admission. However, the cold agglutinin test was negative. Eventually,
Passenger lymphocyte syndrome she was diagnosed with PLS. Refractory intravascular hemolysis and frank hemoglobin-
Immunoadsorption uria were also present in the patient. Hemolysis was resistant to steroids, intravenous

immunoglobulin (IVIG), and Rituximab. Because of life-threatening anemia related to refrac-
tory PLS, mycophenolate and tacrolimus were interrupted. However, hemolysis persisted.
Following that, immunoadsorption (IA) treatment was obtained. Unfortunately, graft loss
occurred due to rejection despite the resolution of PLS after IA.

Conclusion: PLS is a rare and usually self-limited entity. Our case was an atypical refractory
PLS that resembled cold agglutinin disease. Also, frank hemoglobinuria was observed related
to severe intravascular hemolysis. These features have not been described before in PLS,
to the best of our knowledge. Additionally, IA treatment had never been reported in the
literature for PLS, as far as we know. Treatment and management could be a challenge in
refractory PLS. Rituximab, IVIG, and extracorporeal treatments could be beneficial. It should

be borne in mind that refractory PLS can cause graft and patient loss.
© 2022 Sociedad Espaiiola de Nefrologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
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Un caso atipico de sindrome de linfocitos pasajeros refractarios después
del trasplante renal

RESUMEN

Palabras clave:

Trasplante

Anemia hemolitica

Sindrome de linfocitos pasajeros
Inmunoadsorcién

Antecedentes: El sindrome de linfocitos pasajeros (PLS) causa hemdlisis inmunomediada en
receptores de trasplantes sélidos y de médula ésea. Los anticuerpos derivados del donante
contra el eritrocito receptor impulsan la patogénesis. Es una entidad rara en el trasplante
de rifién y la mayoria de los casos son autolimitados.
Presentacién del caso: Una mujer de 36 anos presenté fatiga 13 dias después del trasplante
renal de donante vivo. La operacién transcurrié sin incidentes y fue dada de alta con
las funciones normales del injerto el dia 11 del trasplante. Los hallazgos coincidian con
la enfermedad por crioaglutininas en el momento de su ingreso. Sin embargo, la prueba
de crioaglutininas fue negativa. Finalmente, le diagnosticaron PLS. La paciente también
presenté hemdlisis intravascular refractaria y hemoglobinuria franca. La hemolisis fue
resistente a los esteroides, la inmunoglobulina intravenosa (IgIV) y el rituximab. Debido
a la anemia potencialmente mortal relacionada con PLS refractario, se interrumpieron el
micofenolato y el tacrolimus. Sin embargo, persistié la hemolisis. A continuacién, se obtuvo
el tratamiento de inmunoadsorcién (IA). Desafortunadamente, la pérdida del injerto ocurrié
debido al rechazo a pesar de la resolucién de PLS después de la IA.
Conclusién: El PLS es una entidad rara y generalmente autolimitada. Nuestro caso fue un
PLS refractario atipico que se asemejaba a la enfermedad por crioaglutininas. Ademas, se
observé hemoglobinuria franca relacionada con hemdlisis intravascular grave. Estas carac-
teristicas no se han descrito antes en PLS, segiin nuestro leal saber y entender. Ademis, el
tratamiento IA nunca se habia informado en la literatura para PLS, hasta donde sabemos.
El tratamiento y el manejo podrian ser un desafio en PLS refractarios. El rituximab, la IgIlV
y los tratamientos extracorpéreos podrian ser beneficiosos. Debe tenerse en cuenta que los
PLS refractarios pueden provocar la pérdida del injerto y del paciente.
© 2022 Sociedad Espaiiola de Nefrologia. Publicado por Elsevier Espaiia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

Introduction

pauci-immune crescentic glomerulonephritis. Then, preemp-
tive transplantation was performed from a 0/6 human-
leukocyte-antigen (HLA) matched 62-year-old-male living-

Passenger lymphocyte syndrome (PLS) is a rare disease that
occurs after solid or bone marrow transplantations at vari-
ous rates.! Antibodies produced by B lymphocytes and plasma
cells of the donor lead to immune hemolytic anemia that is
usually self-limited. Treatment is based on the transfusion of
red blood cells with donor blood type. Additional immuno-
suppressants such as Rituximab and plasmapheresis may be
required in refractory cases.! We used immunoadsorption
(Immusorba TR-350) to treat refractory passenger lympho-
cyte syndrome. Hemolysis was resolved after six sessions
of immunoadsorption. Unfortunately, mixed-type allograft
rejection occurred following the resolution of hemolysis.
Refractory PLS is a rare entity after renal transplantation. The
best treatment modality in these cases is a manner of debate.
Immunoadsorption might be a therapeutic option in refrac-
tory PLS patients.

Case presentation

A 36-year-old female patient was admitted to the clinic
with fatigue on the 13th day of renal transplantation. She
developed an end-stage renal disease related to seronegative

unrelated donor. Donor-specific antibodies against HLA were
negative. Recipient and donor blood types were A Rh-positive
and 0 Rh-positive, respectively. Although panel reactive anti-
bodies were negative, the patient history was remarkable for
two pregnancies (G2P2A0) and the previous transfusion of
two units of red blood cells. Given the circumstances (0/6
HLA match, history of pregnancy and transfusion, old donor
and young recipient age), 2mg/kg/day for three days of Anti-
thymocyte globulin (ATG) was administered for induction
therapy. She was discharged without complication on the
11th day of transplantation with a serum creatinine level of
0.8 mg/dL. Hemoglobin level was 7.2 g/dL, and serum LDH level
was within the normal range at discharge. The maintenance
treatment included tacrolimus, mycophenolate mofetil, and
prednisolone.

Physical examination revealed jaundice and pallor. The
patient had sinus tachycardia at a rate of 120 beats per minute.
Laboratory data showed that hemoglobin: 5.0 g/dL (Reference
(Ref): 12.5-16 g/dL), hematocrit: 9.8% (Ref: 37.5-48%), platelet:
165,000/mm? (Ref: 155000-375000/mm?), reticulocyte count:
5%, serum lactate dehydrogenase: 1840 U/L (Ref: 135-250 U/L),
ferritin: 221 ng/mL (Ref: 13-150 ng/mL), folate: 6.6 ng/mL (Ref:
3.1-17.5ng/mlL), Vitamin B12: 364 pg/mL (Ref: 191-663 pg/mL),
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Fig. 1 - The blood smear shows agglutinated clusters of
erythrocytes.

Fig. 2 - (A and B) Hemoglobinuria.

serum creatinine: 1.6 mg/dL (Ref: 0.7-1.4mg/dL), and serum
haptoglobin: 3mg/dL. (Ref: >30mg/dL) Blood smear showed
agglutinated erythrocyte clusters and spherocytes resembling
cold agglutinin disease (Fig. 1). Two units of A Rh-positive red
blood cells were transfused because of severe hemolytic ane-
mia. Direct antiglobulin test before transfusion was positive
for both C3 and IgG (IgG (3+), C3 (2+), and IgM antibod-
ies could not be evaluated). Also, indirect antiglobulin and
cold agglutinin tests were negative. No sign of bleeding
was present in the computed tomography. Cytomegalovirus,
Epstein-Barr virus, and Parvovirus DNA tests were negative.
However, anti-Al antibodies were measured by gel agglu-
tinin assays (Coombs kart, Across DiaPro A.S, Gebze/Turkey)
were positive for immunoglobulin G and M with 1/32
and 1/16 dilution, respectively. These serological findings
were consistent with Passenger lymphocyte syndrome (PLS).
Hence, methylprednisolone (1 mg/kg/day following 1000 mg
IV methylprednisolone) and intravenous immunoglobulin (1
g/kg in two days) were started. Also, tacrolimus and mycophe-
nolate mofetil were discontinued due to life-threatening PLS
(Table 1).

On the fourth day of admission, hemolysis persisted. (LDH
increased to 3852U/L) Hence, immunoadsorption (Immu-
sorba TR-350) following Rituximab (375mg/m? for one day)
was administered (Table 1). However, serum creatinine levels
reached 2.6 mg/dL with hemoglobinuria during these thera-
pies. (Fig. 2A, B and 3) Donor-specific HLA antibodies (DSA)
were not detected. It was presumed as acute tubular injury
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Fig. 3 - LDH, serum creatinine, and hemoglobin levels
during follow-up. The yellow lightning icons indicate A
Rh-positive transfusion. The red lightning icons indicate 0
Rh-positive transfusions. Abbreviations: ATG;
anti-thymocyte globulin, IA; immunoadsorption, IVIG;
intravenous immunoglobulin, PLS; passenger lymphocyte
syndrome, PP; plasmapheresis.

related to hemoglobin cast nephropathy, and allograft biopsy
could not be performed due to life-threatening anemia.

Hemolysis resolved after six sessions of immunoadsorp-
tion (IA) during follow-up (Fig. 3). Antibody titers persisted
in the first four sessions of IA and then turned negative.
Hence, tacrolimus and mycophenolate mofetil were restarted.
But, on the 26th day of the second admission, serum creati-
nine reached 4mg/dL, and donor-specific antibodies against
HLA class II were positive (DQ6 7000 MFI with Luminex
method, DQB1*0604 2851 MFI with single-antigen bead). Allo-
graft biopsy showed antibody-mediated and Grade-2B cellular
rejection according to Banff 2015 classification (Glomerulitis
score (g): 1, peritubular capillaritis score (ptc): 1, cg: tubulitis
score (t): 3, intimal arteritis score (v): 2, interstitial infiltration
score (i): 3), interstitial fibrosis score (ci): 1, tubular atrophy
score (ct): 1, transplant glomerulopathy score (cg): 0. No signs
of arterial hyalinization or mesangial matrix expansion were
present. 1 of 34 glomeruli was global sclerotic). Six sessions
of plasmapheresis, methylprednisolone (500mg/d for three
days), and ATG (2 mg/kg for five days) were administered. Also,
intravenous meropenem was started due to bacterial pneumo-
nia on the 43rd day of admission. However, serum creatinine
increased to 6.6 mg/dL after these therapies. Rebiopsy showed
mostly chronic changes. Hence, allograft loss occurred on the
47th day of the second admission (60th day of transplantation),
and the patient started hemodialysis thrice weekly.

Discussion

Post-transplant anemia is an overlooked diagnosis but
was reported as high as a prevalence of 90% at the early
stages of kidney transplantation.”® The pathogenesis of
post-transplant anemia is multifactorial. It includes allo-
graft dysfunction, iron deficiency, surgical blood loss, drugs,
inflammation, erythropoietin deficiency, and hemolysis.?>
Hemolytic anemia is a life-threatening condition that requires
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Table 1 - Immunosuppression of the patient during the clinical course.

Post-transplant Maintenance Other immunosuppressive Trough levels of TAC (ng/mL)
follow-up (day) immunosuppression

0 TAC + MMF + Steroid ATG (Induction therapy) 6.5

1 TAC + MMF + Steroid ATG (Induction therapy) 5.4

2 TAC + MMF + Steroid ATG (Induction therapy) 15.6

From 3 to 10 TAC + MMF + Steroid - Between 10.2 and 15.2
11 (discharge) TAC + MMF + Steroid - 15.1

13 (2nd admission) TAC + MMF + Steroid - 18.6

14 - Steroid (1000 mg) +IVIG (Treatment for IHA) -

15 (PLS diagnosis) - Steroid (1 mg/kg/day) +IVIG (Treatment for PLS) -

16 - Steroid (1 mg/kg/day) + Rituximab (Treatment for PLS) -

From 17 to 35 - Steroid (1 mg/kg/day) +IA (Treatment for PLS) -

From 36 to 38 TAC + MMF + Steroid - 2.1

39 (allograft rejection) TAC + MMF + Steroid - 4.2

From 40 to 45 TAC + MMF + Steroid ATG + PP +1VIG (Antirejection treatment) 9.6

From 46 to 57 TAC + MMF + Steroid ATG + PP +1VIG (Antirejection treatment) Between 5.5 and 10.2
58 TAC + MMF + Steroid - 4.2

59 TAC + MMF + Steroid - 2.4

60 (graft loss) TAC + Steroid - 2.3

Abbreviations: IVIG; intravenous immunoglobulin, IA; immunoadsorption, IHA; immune hemolytic anemia, MMF; mycophenolate mofetil, PLS;

passenger lymphocyte syndrome, PP; plasmapheresis, TAC; tacrolimus.

the determination of the underlying cause. Post-transplant
hemolytic anemia could be divided into three categories.
Autoimmune hemolytic anemia, delayed hemolytic transfu-
sion reaction, and PLS are immune-mediated hemolysis.
Also, non-immune-mediated hemolysis (medications,
hemoglobinopathies) and thrombotic microangiopathies
could cause hemolytic anemia.’

PLS causes immune-mediated hemolysis in solid and
bone marrow transplant recipients. Donor-derived antibod-
ies against the recipient erythrocyte are responsible for the
pathogenesis.* The reported incidence varies 8-40%; how-
ever, the exact incidence is more than reported due to
underdiagnosing.® A study showed that PLS is the most com-
mon cause of hemolysis after transplantation.®

The main effectors are B lymphocytes and plasma cells
transplanted with lymphoid tissue during transplantation.
These cells produce antibodies against recipient red cell anti-
gens. Besides minor ABO, other antibody mismatches like Rh,
Kell, Kidd, and Jka could cause PLS after various solid organ
and allogeneic stem cell transplantations.” The most substan-
tial risk factor is ABO-incompatible kidney transplantation.
Most of the cases that have been published after kidney trans-
plantation are related to minor ABO mismatches. Additionally,
Rh antibodies (Anti-D) were shown as the cause of PLS in renal
transplant recipients.®® Both ABO and Rh antibodies gener-
ally cause mild hemolysis that starts in the first two weeks
of transplantation. They usually cause self-limiting hemoly-
sis up to 8 weeks. However, severe or persistent hemolysis up
to 6 months have been reported in both minor ABO and Rh
antibodies-related PLS.%° PLS does not occur in every case that
develops antibodies from the donor lymphocyte. It is unclear
what to trigger for the development of PLS. Also, no correla-
tion between the severity of hemolysis and titers of antibodies
has been demonstrated.”

Recipient T-lymphocyte inhibition with immunosuppres-
sion may allow donor B cell activation and maximize

antibody production. Other risk factors are previous sen-
sitization, small bowel or lung transplantation (due to a
larger volume of lymphoid tissue). Also, cyclosporine treat-
ment and infections were shown as risk factors in some
publications.”'° In our case, the recipient had A Rh-positive,
and the donor had 0 Rh-positive blood group. Also, she had
a history of two pregnancies and received induction therapy
with ATG.

The diagnosis was made by hemolytic anemia with a posi-
tive direct antiglobulin test (DAT). Besides that, donor-derived
red cell antibodies against the blood groups of recipient serum
confirm the diagnosis. Immunoglobulin G and less often
immunoglobulin M or C3 antibodies are detected in DAT.*/
In our case, PLS was diagnosed after exclusion of cold agglu-
tinin disease. To the best of our knowledge, PLS resembling
cold agglutinin disease has not been reported before.

Hemolysis usually occurs between four days to three weeks
after transplantation in patients with PLS.” Also, the clinical
presentation ranges from mild hemolysis to fatal anemia with
allograft failure. The differential diagnosis includes hemol-
ysis related to drugs, infections, disseminated intravascular
coagulation, and thrombotic microangiopathy.

There is no definitive treatment for PLS. Treatment is sup-
portive and involves transfusions with blood products of the
donor blood group. Increasing doses of corticosteroids have
been the most used agent, though without good evidence of
efficacy. On balance, the potential benefit may outweigh the
short-term risks of toxicity. Also, plasmapheresis and Ritux-
imab have been used.'*’

Another issue is whether the drugs used in the main-
tenance immunosuppression that causes anemia should be
stopped or not. The physician should make an individual deci-
sion by analyzing the harm and benefit for the patient. Also,
IA is an effective therapy for the clearance of antibodies before
ABO-incompatible solid organ transplantations and pure red
cell aplasia.’.
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Immunoadsorption protocols are commonly used for
the clearance of hemagglutinins before ABO-incompatible
kidney transplantations.'>!® IA protocols before transplan-
tation aim to reduce Anti A/B IgG titers below 1/8 before
transplantation. Glycosorb, a selective ABO column, is the
most commonly used type of immunoadsorption in these
patients. Generally, four sessions of Glycosorb IA were shown
as sufficient to reduce Anti A/B IgG titers below 1/8 before
transplantation.’!® However, additional sessions might be
required at both pre-and post-transplant periods due to a
rebound increase in antibody titers. Besides that, IVIG and
Rituximab are frequently used in these protocols to prevent
rebound of hemagglutinins.'>'? IA has never been used for
passenger lymphocyte syndrome so far, to the best of our
knowledge.

The mechanism of IA is the high-affinity removal of
immunoglobulins by adsorbers. IA could reduce IgG level
as an amount of 300% of plasma IgG. This amount is 2 to
3 times greater than therapeutic plasmapheresis.'* Because
we could not access Glycosorb to remove Anti-A antibod-
ies selectively, we decided to use Immusorba TR-350 for
refractory PLS. Immusorba TR-350 has tryptophan as the
ligand, which adsorbs antibodies. It is an effective extra-
corporeal treatment method to remove both IgG and IgM.»
Hence, we used Immusorba TR-350 to adsorb both Anti-A
IgG and IgM antibodies. After six sessions of immunoad-
sorption, Anti-A IgG antibodies turned negative from 1/32
titer. Hemolysis severity could show no correlation with anti-
body titers in PLS.” Following that, our patient had persistent
and severe hemolytic anemia despite relatively low titers
of Anti-A antibodies. Antibody titers persisted in the first
four sessions of IA and then turned negative. Besides that,
hemolysis parameters were improved after the initiation of
IA. (Figure 3) It could be related to the rebound of hemag-
glutinins similar to Glycosorb protocols for ABO-incompatible
kidney transplantation.'®'® Moreover, it is not strictly possi-
ble to exclude the natural decline of antibodies during the
disease.

The prognosis of PLS is usually self-limited, and it resolves
within three weeks after the initial symptom. Rarely, allograft
and patient loss were reported.”-'® Hemoglobin cast nephropa-
thy and acute rejections are the common causes of allograft
loss. Death could occur due to complications from transplant
surgery or infectious, thrombotic, and immune-mediated
complications.””” Mycophenolate mofetil and tacrolimus
were discontinued due to life-threatening anemia between the
13th and 35t days of transplantation. Rejection and graft loss
occurred possibly related to immunosuppressive withdrawal
despite other treatments (Intravenous immunoglobulin, high
dose corticosteroids, and IA). It could be reasonable not to
interrupt the maintenance immunosuppressives as much as
possible especially in PLS patients with high immonological
risk.

In conclusion, PLS is a rare and usually self-limited entity.
However, it should be kept in mind that refractory PLS may
cause graft and patient loss. Therefore, careful follow-up of
patients for hemolytic anemia should be recommended in
patients with minor blood group incompatible solid organ
transplants. Rituximab, IVIG, and extracorporeal treatments
could be beneficial in refractory PLS.

Informed consent

Informed consent was obtained from the patient.

Funding

None.

Conflict of interest

None.

Acknowledgment

We would like to thank Melek Yanasik for her contribution to
the article.

REFERENCES

1. Nadarajah L, Ashman N, Thuraisingham R, Barber C, Allard S,
Green L. Literature review of passenger lymphocyte
syndrome following renal transplantation and two case
reports. Am ] Transplant. 2013;13:1594-600.

2. Jones H, Talwar M, Nogueira JM, Ugarte R, Cangro C, Rasheed
H, et al. Anemia after kidney transplantation,; its prevalence,
risk factors, and independent association with graft and
patient survival: a time-varying analysis. Transplantation.
2012;93:923.

3. Winkelmayer WC, Chandraker A. Posttransplantation
anemia: management and rationale. Clin ] Am Soc Nephrol.
2008;3:49-55.

4. Lee H, Gulbis A, De Padua Silva L, Hosing C, Khouri I, de Lima
M, et al. Rituximab for passenger lymphocyte syndrome
associated with allogeneic SCT. Bone Marrow Transplant.
2008,;42:67-9.

5. Sandler SG, Han S, Langeberg A, Matsumoto C, Fishbein TM.
Nonhemolytic passenger lymphocyte syndrome. Transfusion
(Paris). 2017;57:2942-5.

6. Audet M, Panaro F, Piardi T, Huang P, Cag M, Cinqualbre J,
et al. Passenger lymphocyte syndrome and liver
transplantation. Clin Dev Immunol. 2008, 715769.

7. Moosavi MM, Duncan A, Stowell SR, Roback JD, Sullivan HC.
Passenger lymphocyte syndrome; a review of the diagnosis,
treatment and proposed detection protocol. Transfus Med
Rev. 2020;34:178-87.

8. Antunes MB, Malheiro J, Dias L, Martins LS, Pedroso S,
Almedia M, et al. Severe passenger lymphocyte syndrome
associated to Rh antibodies after donor living renal
transplantation. Port ] Nephrol Hypert. 2019;33:115-7.

9. Ramsey G, Israel L, Lindsay GD, Mayer TK, Nusbacher J.
Anti-Rho (D) in two Rh-positive patients receiving kidney
grafts from an Rh-immunized donor. Transplantation.
1986;41:67-9.

10. Prethika PA, Shastry S, Mohan G, Prabhu RA, Nagaraju SP,
Rangaswamy D. Passenger lymphocyte syndrome in a
bidirectional ABO-mismatched renal transplant. Asian J
Transfus Sci. 2020;14:63-6.

11. Handisurya A, Worel N, Rabitsch W, Bojic M, Pajenda S,
Reindl-Schwaighofer R, et al. Antigen-specific
immunoadsorption with the Glycosorb® ABO
immunoadsorption system as a novel treatment modality in
pure red cell aplasia following major and bidirectional
ABO-incompatible allogeneic hematopoietic stem cell
transplantation. Front Med. 2020;7:585628.


http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0090
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0095
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0100
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0105
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0110
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0115
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0120
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0125
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0130
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0135
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0140

788 NEFROLOGIA 2023;43(6):783-788

12. Genberg H, Kumlien G, Wennberg L, Tyden G. The efficacy of 15. Yoshida M, Tamura Y, Yamada Y, Yamawaki N, Yamashita Y.
antigen-specific immunoadsorption and rebound of anti-A/B Immusorba TR and Immusorba PH: basics of design and
antibodies in ABO-incompatible kidney transplantation. features of functions. Ther Apher. 1998;2:185-92.

Nephrol Dial Transplant. 2011;26:2394-400. 16. Gniadek TJ, McGonigle AM, Shirey RS, Brunker PA, Streiff M,

13. Tydén G, Kumlien G, Genberg H, SandbergJ, Lundgren T, Philosophe B, et al. A rare, potentially life-threatening
Fehrman I. ABO incompatible kidney transplantations presentation of passenger lymphocyte syndrome.
without splenectomy, using antigen-specific Transfusion. 2017;57:1262-6.
immunoadsorption and rituximab. Am ] Transplant. 17. Brunetta DM, Albuquerque LM, Batista AHM, Santos LHO,
2005;5:145-8. Schreen D, Lima CA, et al. Passenger lymphocyte syndrome in

14. Ullrich H, Kuehnl P. New trends in specific liver transplantation. Rev Bras Hematol Hemoter.

immunoadsorption. Transfus Apher Sci. 2004;30:223-31. 2017;39:364-7.


http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0145
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0150
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0155
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0160
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0165
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170
http://refhub.elsevier.com/S0211-6995(22)00006-6/sbref0170

	An atypical case of refractory passenger lymphocyte syndrome after renal transplantation
	Introduction
	Case presentation
	Discussion
	Informed consent
	Funding
	Conflict of interest
	Acknowledgment

	References

