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Introducción

Las infecciones oportunistas y el cáncer son causa frecuente de 
mortalidad post-trasplante como consecuencia obvia de la sobre-
inmunosupresión

En teoría, una ventana terapéutica separa la excesiva inmunosupresión 
de la inmunosupresión insuficiente, pero en la práctica clínica no 
siempre es así. Conocer cuál debería ser el grado adecuado de 
inmunosupresión es difícil.

Desde un punto de vista práctico, sobreinmunosupresión se define en 
términos de la frecuencia y severidad de las infecciones, infecciones 
oportunistas y neoplasias en un paciente que recibe tratamiento 
inmunosupresor

Budde, K. et al, Clin Pharmacol Ther 2011 Aug;90(2):316-22



Fishman JA, N Engl J Med 2007;357:2601-14

Changing Timeline of Infection after Organ Transplantation



Causas de muerte post trasplante

Briggs JD. Nephrol Dial Transplant 2001, 16: 1545±1549 



Causes of mortality in a large cohort of 
renal transplant recipients 

Linares L. et al Transplant Proc. 2007, 39: 2225–2227 

Causes of mortality distribution (%)

1218 Kidney Transplants between 1995 - 2004



Episodes of death according to the posttransplant timeline

Linares L. et al Transplant Proc. 2007, 39: 2225–2227 



Incidence rate of mortality according to the range of age 

Linares L. et al Transplant Proc. 2007, 39: 2225–2227 

Incidence rate is expressed as deaths per 10,000 transplant- months 



Cervera C et al, Transpl Infect Dis 2011: 13: 598-607

Late infection (88% bacterial) in solid organ 
transplant recipients and risk of death



Cervera C et al, Transpl Infect Dis 2011: 13: 598-607

Chronic allograft dysfunction was an independent risk factor for late ��CMV 
disease, whereas mTORi�� was protective
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The Impact of Infection on Chronic Allograft Dysfunction and 
Allograft Survival After Solid Organ Transplantation 

● Martin-Gandul et  al. Am J 
Transplant  2015; 15: 3024–
3040



Fishman JA, CMI, 2014, 20 (Suppl. 7), 4–9 

Infectius  risk assessment in transplantation



Fishman JA, CMI, 2014, 20 (Suppl. 7), 4–9 

The ‘net state of immune deficiency”



Impacto del envejecimiento en el órgano del donante 
y en la respuesta inmune del receptor durante el 

trasplante de órganos

Colvin MM et al. J Clin Invest. 2017;127(7):2523–2529 



La inmunosupresión debe individualizarse en 
función de la edad del donante y del receptor

Krenizien F et al. Transplantation 2015;99: 2258–2268 



Edad, infección grave y rechazo

Cippà P et al. Clin J Am Soc Nephrol 2015, 10: 2213–2220

58% presentaron primero la infección y luego el rechazo
37% presentaron primero el rechazo y luego la infección
5% presentaron rechazo e infección simultáneamente



Mannose-Binding Lectin: Role in the Susceptibility to Infections 
and Ischemia-Reperfusion Related Injury 

Auriti C et al J Immunol Res 2017 

A model illustrates the activation of the lectin pathway by 
natural IgM in I/R injury or infective agents 



Serum MBL levels in kidney transplant recipients 
correlated with genotypes

Golshayan D et al. Transplantation Direct 2016;2: e90 

710 consecutive Caucasian kidney transplant recipients included in the Swiss Transplant Cohort Study (STCS) together with all 
biopsy-proven rejection episodes and 1-year graft and patient survival 
 



Polymorphisms in MBL2 resulting in low MBL serum levels are 
associated with an increased risk of acute cellular rejection in 

the first year after transplantation

Golshayan D et al. Transplantation Direct 2016;2: e90 

710 consecutive Caucasian kidney transplant recipients included in the Swiss Transplant Cohort Study (STCS) together with all 
biopsy-proven rejection episodes and 1-year graft and patient survival 
 



Influence of Mannose-Binding Lectin Gene Polymorphisms on The 
Invasiveness of Cytomegalovirus Disease After Solid Organ Transplantation

Cervera C et al. Transplant Proce 2009, 41: 2259–2261

Exon 1 wild-type genotypes are associated with a higher risk of invasive CMV disease after solid organ transplantation 



Brennan DC et al, Rev. Med. Virol. 2013; 23: 97–125

Relative weight of in vitro, in vivo, and clinical evidence for 
effects of immunosuppressants against viruses

MPA alone appears to be associated with increased incidence of CMV, albeit with 
better outcomes. However, MPA has consistently been demonstrated to act 
synergistically with antiherpesvirus treatment



CMV infection



Fishman JA, N Engl J Med 2007;357:2601-14

Cytomegalovirus causes both invasive disease (“direct effects”) 
and immunologic phenomena (“indirect effects”)



Opelz G Döhler  B, Transplantation 2015

Reduced Rate of Cardiovascular Death After Cytomegalovirus 
Prophylaxis in Renal Transplant Recipients



Desai R. et al, Transplantation 2015, 99 (9):1989–94

CMV is associated with a significantly increased long-term mortality 
in kidney and cardiothoracic transplant recipients and an increased 

risk of cardiovascular death but not of post-transplant cancer 

22461 U.K. Transplant Registry recipients of first solid organ (kidney, liver heart, and 
lung) transplantation between January 01, 1987, and December 31, 2007 



Stevens DR et al, Transpl Infect Dis 2015: 17: 163–173

Increased risk of breakthrough infection among cytomegalovirus 
donor-positive/recipient-negative kidney transplant recipients 

receiving lower-dose valganciclovir prophylaxis

1 patient in SD group (non-adherence) vs. 6 patient in LD group 
developed CMV infection during prophylaxis



Verghese PS et al, Transplantation 2014

Valganciclovir Administration to Kidney Donors to Reduce the 
Burden of Cytomegalovirus and Epstein-Barr Virus Transmission 

During Transplantation

• 14 days of pretransplant donor treatment with valganciclovir versus placebo

• 17 D+ / R- kidney transplant recipìennts:  7 Valganciclovir
10 placebo

• All recipients received routine posttransplant viral prophylaxis with valganciclovir

• No disease in the valG group but one CMV disease and EBV-related PTLD in the 
placebo group (donor and recipient with similar EBV strain)



Several potential molecular mechanisms may account for the 
anti-CMV potency of mTOR inhibitors at the cellular leve

Nashan B et al, Transplantation 2012 vol. 93 (11) pp. 1075-1085



Lucia M et al, Clin Infect Dis  2014, 59:1537-45 

Preformed Frequencies of CMV-Specific Memory T and B Cells 
Identify Protected CMV-Sensitized Individuals Among 

Seronegative Kidney Transplant Recipients



Resultado del análisis Quantiferon-CMV en pacientes D+/R-, al 
terminar la profilaxis y 1 y 2 dos meses después

Manuel O et al,Clin Infect Dis. 2013 Mar;56(6):817-24



Kaplan-Meier curves of the incidence of cytomegalovirus (CMV) 
disease according to the result of the Quantiferon-CMV assay

Manuel O et al,Clin Infect Dis. 2013 Mar;56(6):817-24



Araki K et al, Immunological Reviews 2010, 235: 234–243

Rapamycin improves the quantity and quality of 
memory CD8+ T cells



Impact of Current Transplantation Management on the 
Development of Cytomegalovirus Disease after Renal 
Transplantation  - RESITRA Transplant Network 

San Juan R et al, Clinical Infectious Diseases 2008;47:875–82



The use of sirolimus as maintenance therapy in kidney
recipients is associated with a low rate of CMV infection
RESITRA Transplant Network 

Fortun J et al, Transpl Infect Dis 2010: 12: 397-405



- A2309 (N = 833)
- B201 (N = 588)
- B251 (N = 583)

Fewer CMV infections with EVR than with MPA 
Pooled analysis of RCTs
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EVR 1.5 mg vs. MPA: 
p=0.0006

EVR 3.0 mg vs. MPA: 
p<0.0001

Brennan DC et al. Am J Transplant 2011;11;2453–62



Retrospective analysis of the incidence of CMV 
infection in patients treated with mTORi

Author, Year Therapy Induction N CMV INCIDENCE (%) p

Ekberg, 2010
SYMPHONY

Stand-CsA
Low-CsA
Low-Tac
Low-SRL

No
Daclizumab
Daclizumab
Daclizumab

384
408
403
380

15.5
11.5
10.2
6.3

0.003

Büchler, 2007
SPIESSER

SRL
CsA

Timo
Timo

71
74

6.0
23 0.004

Flechner, 2002
SRL
CsA

Basiliximab
Basiliximab

31
30

10
7 NS

Larson, 2006 SRL
Tac

Timo
Timo

81
84

3
12 0.02

Glotz, 2010 SRL
Tac

Timo
Timo (DGF)

71
70

1.4
20 0.001

Durrbach, 2008
SRL
CsA

Timo
Timo

33
36

0
11 0.01

de novo mTORi 

Andrassy J et al, Transplantation 2012;94: 1208-1217



Retrospective analysis of the incidence of CMV 
infection in patients treated with mTORi

Author, Year mTORi 
initiation

Therpy Induction N CMV Incidence (%) p

Weir, 2011
SPARE-THE-NEPHRON

1- 6 m
SRL

CsA/Tac
Timo, CD25

Timo, CD25, OKT3(1p)
148
151

4.7
9.8 0.09

Lebranchu, 2009
withVERT

 3 m
SRL Daclizumab

Daclizumab
95
97

5
6 NS

Guba, 2010
SMART  14-21 d SRL

CsA
ATG-F
ATG-F

69
70

7.3
28.2 0.001

Budde, 2011
ZEUS 4.5 m Everol

CsA
Basiliximab
Basiliximab

155
145

6
10 NS

Andrassy J et al, Transplantation 2012;94: 1208-1217

mTORi use in early conversion



Is cytomegalovirus prophylaxis dispensable in patients 
receiving an mTOR inhibitor-based immunosuppression? 
A systematic review and meta-analysis.

Andrassy J et al, Transplantation 2012;94: 1208Y1217

Forest plot indicating the odds ratio of the occurrence of CMV on 
mTOR-Is versus CNIs



Is cytomegalovirus prophylaxis dispensable in patients 
receiving an mTOR inhibitor-based immunosuppression? 
A systematic review and meta-analysis.

Andrassy J et al, Transplantation 2012;94: 1208Y1217

Forest plot indicating the odds ratio of the occurrence of CMV on a 
combination of mTOR-Is and CNIs versus CNIs



Tedesco-Silva H et al, Am J Transplant 2015; 15: 2655–2664



Tedesco-Silva H et al, Am J Transplant 2015; 15: 2655–2664



Transplant International 2016; 29: 1216–1225



Transplant Int 2016; 29: 1216–1225



Transplant Int 2016; 29: 1216–1225



EBV infection



Levels of evidence of analysed risk factors for PTLD 

San-Juan R et al. Clin Microbiol Infect 2014; 20 (Suppl. 7): 109–118



The keystone of PTLD diagnosis is the clinical suspicion 
In line with guide- lines, EBV-VL assays may be avoided in low-risk patients in 

the absence of a strong clinical PTLD suspicion 

Franceschini E et al, Transplantation Direct 2017;3:e182; doi: 10.1097/TXD.0000000000000703.



BKV infection



Pathogenesis of BK virus nephropathy

Dharnidharka VR et al, Pediatr Nephrol (2011) 26:1763–1774 



Type and prevalence of BK virus (BKV) infections in kidney transplant recipients.

Bohl D L , and Brennan D C CJASN 2007;2:S36-S46

©2007 by American Society of Nephrology



Tacrolimus and MMF carry an increased risk for PVN.

Prince O A et al, Nephrol Dial Transplant (2009) 24: 1024–1033

Factors associated to PVN development
MMF and/or Tacrolimus

ATGAM
Male gender of the recipient

Rejections episodes



682 KTx randomized 1:1 CsA vs Tacrolimus
Basiliximab, MMF, PDN
Follow-up  12 months
BK viremia and viruria

Hirsh HH et alAm J Transplant. 2013 January; 13(1): 136–145



Polyomavirus BK Replication in De Novo Kidney Transplant Patients Receiving 
Tacrolimus or Cyclosporine: A Prospective, Randomized, Multicenter Study

Hirsh HH et al, Am J Transplant. 2013 January; 13(1): 136–145

BKV viruria 

High level BKV viruria 

Plasma BKV load

High level BKV viremia

BKV viremia 

urine BKV loads in viruric patients



Inhibition of protein kinase pathways with a combination of sirolimus and leflunomide 
may be an effective therapy for BK virus reactivation.

Liacini A et al, Transplantation 2010;90: 1450–1457)



Dharnidharka VR et al, Transplantation 2009;87: 1019–1026)

Kaplan-Meier estimated incidence of TBKV based on use of maintenance 
immunosuppressive agents at initial discharge posttransplant
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Brennan DC et al, Rev. Med. Virol. 2013; 23: 97–125

Immunosuppressant-specific risk factors for treated BKV analyzed in a recent 
Organ Procurement and Transplantation Network registry analysis
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Reported incidence of BKV infection was lower with EVR 
plus reduced CNI at 24 months

● BKV, BK virus; CsA, cyclosporine; EVR, everolimus; 
MPA, mycophenolic acid.
Cibrik D, et al. Transplantation 2013;95:933942.

P=0.004

EVR 1.5 mg + reduced CsA
n=274 

MPA 1.44g + standard CsA
n=273

A2309 study



Aspergilosis pulmonar invasiva



Aspergilosis pulmonar invasiva

• Estudio multinacional retrospectivo (2000 – 2013)
• 112 pacientes diagnosticados (probable 75%; probado 25%)
• A. Fumigatus fue la especie más frecuente (78.8%)
• Positividad para galactomanano: suero 61.3%; BAL 57.1%
• Supervivencia: 6 semanas 68.8%; 12 semanas: 60.7%
• Factores relacionados con mortalidad:

• Formas tempranas (< 6 meses post-trasplante)
• Afectación bilateral

• Administración de voriconazol desde el inicio reduce el riesgo de 
mortalidad

F. López-Medrano et al. Am J Transplant 2016; 16: 3220–3234



Aspergilosis pulmonar invasiva

F. López-Medrano et al. Am J Transplant 2016; 16: 3220–3234



Muchas  gracias
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