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Increased 
global mobility: 
international 
travel

Source: UNWTO, access February 2026Gesitra-IC



Increased global 
mobility: migration

• McAuliffe, M. and L.A. Oucho (eds.), 2024. World Migration Report 
2024. International Organization for Migration (IOM), Geneva
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Emerging Infections in Solid Organ Transplant (SOT) recipients

Donor-derived 
infections (DDI): D→ R

1

Exposure endemic areas: 
immunosuppressed 
traveler→ acute 
infection

• Caution: VFRs

2

Reactivation in context 
of immunosuppression→ 
after months/years

3
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Foreign-born donors/recipients as proportion of total/year (2015-2024) and geographical area of origin
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Emerging viral infectionsGesitra-IC



Clinical Case
• 38-year-male, right lobe living donor liver transplant for HBV–related cirrhosis

• Donor was 19-year-old son. 

• Immunosuppression: methylprednisolone, tacrolimus, mycophenolate

• Postoperative day 6: fever, thrombocytopenia, severe graft dysfunction

• Liver biopsy: functional cholestasis, without acute rejection

• Hepatitis A and E negative. 

• Blood tested positive for ……..

• Donor also had fever after the operation (without abnormal liver function or 
thrombocytopenia), ……also positive

• Both recipient and donor positive for same serotype of dengue virus RNA by RT-PCR

Saigal et al, Liver Transpl, 2013
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Dengue donor derived infections (DDI)

• Documented in kidney, liver, and heart transplant recipients

• In some, evidence circumstantial or transmission via blood products 
could not be excluded

• Difficult to establish DDI in endemic areas if same strain circulating 

Gajurel et al, Viruses, 2025; Saigal et al, Liver Transpl. 2013; Rosso et al, Br J Infect Dis, 2018; Shaji Mathew et al, Am J Transpl, 2019; Cowan 
et al, JTM; 2025 
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Dengue DDI

• DDI usually in first 10 days after transplantation

• Range: asymptomatic disease +/- laboratory 
abnormalities (investigation other recipients from 
same donor) to severe/fatal

• DDI in liver transplantation: five of six recipients had 
severe dengue; two died

Gajurel et al, Viruses, 2025; Saigal et al, Liver Transpl. 2013; Rosso et al, Br J Infect Dis, 2018; Shaji Mathew et al, Am J Transpl, 2019; Jayant et al,  Exp. Clin. Transplant., 2022; 
Cowan et al, JTM, 2025; Aceves-Sanchez et al, AJTMH, 2025

Type of 
patient

Cases Severe 
dengue

Mortality

HSCT 3 3/3 
(100%)

2/3 (67%)

SOT 23 11/23 
(48%)

3/23 
(13%)

• Renal 16 5/16 (31%) 1/16 (6%)

• Liver 6 5/6 (83%) 2/6 (33%)

• Heart 1 1/1 0/1Gesitra-IC



Dengue in SOT

Clinical features generally similar (fever, headache)

Arthralgia uncommon, may be due to immunosuppression

Series of renal transplant recipients: pleural effusions and ascites more frequent

Degree of graft dysfunction common during the illness; only minority develop graft failure

Duration thrombocytopenia can be more prolonged; also prolonged viremia

Bleeding at allograft sites, graft nephrectomy reported in severe cases

Weerakkody et al, BMC Nephrol. 2017, Gajurel et al, Viruses, 2025; Ribeiro et al, J Bras Nefrol 2022; Park et al, Transpl Proc, 2008; Shankar et al, Ind J Nephrol, 2024; 
Fernandes et al, World J Tranpl, 2017; Tan et al, Singapore Med J, 2021; Nasim et al, Transpl Inf Dis, 2013; Azevedo et al, Transplnatation, 2007
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Dengue in SOT

Unusual 
complications: colitis, 
myocarditis, 
pericardial effusion, 
cholecystitis, and 
hemophagocytic 
lymphohistiocytosis

Overall favorable 
outcome

(Meta-analysis 
incidence severe 
dengue and mortality 
higher;  8.9% vs 3.7%, 
p = 0.031).

Immunosuppression 
type does not seem to 
affect mortality; 
possible protective 
effect of cyclosporine  
against severe dengue 
in secondary cases

Weerakkody et al, BMC Nephrol. 2017, Gajurel et al, Viruses, 2025; Ribeiro et al, J Bras Nefrol 2022; Park et al, Transpl Proc, 2008; Shankar et al, Ind J Nephrol, 2024; 
Fernandes et al, World J Tranpl, 2017; Tan et al, Singapore Med J, 2021; Nasim et al, Transpl Inf Dis, 2013; Azevedo et al, Transplnatation, 2007
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Chikungunya

https://www.ecdc.europa.eu/sites/default/files/images/20260212105750
_Chikungunya_12_months_rate.pngGesitra-IC



Chikungunya DDI

• Not documented in SOT

• Infectious CHIKV demonstrated in corneal 
grafts 

• Long-term persistence of CHIKV in joints, 
muscles, lymphoid organs, and liver of non-
human primates

• Suggests possibility of DDI from infected 
donors

Couderc et al, J Inf Dis, 2012; Gajurel et al, Viruses, 2025; Labadie et al, J Cli Invest, 2010
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Chikungunya in SOT

Most clinical features like general population

Arthralgia and arthritis seems to be less common in SOT

Atypical/severe features (pneumonitis, myocarditis, encephalitis) uncommon

Transient acute kidney injury can occur

Clinical course generally benign, except for persistent arthralgia

No association with rejection demonstrated

Gajurel et al, Viruses, 2025; Tavares et al, Transplantation 2019; Dave et al, Exp. Clin. Transplant. 2023; Pimenta et al, Transpl Inf Dis, 2021; Rosse et al, Transpl Inf Dis 2018 
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Clinical Case

August 
2025

• 38-year-old woman with acute kidney failure, 
fever, headaches, and diarrhea 3 weeks after 
left kidney transplantation (Grenoble, France)

• 61-year-old man, right kidney recipient, 
admitted with isolated fever without 
neurologic symptoms, 20 days after 
transplantation (Montpellier, France)

• WNV genome in multiple specimens and WNV 
IgM in serum 14 days after symptom onset 
(serum before kidney transplantation 
PCR/serology negative)

• WNV-positive PCR in blood, urine, saliva, and 
serology (WNV IgM and IgG) 24 days after 
transplant

Organ donor : died mid-July 2025, cerebral hemorrhage/hypertensive crisis. 
No clinical signs except for lesions on abdomen and lower limbs 

Donor specimens retrospectively positive for WNV 

Truffot et al, EID, 2026
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West Nile virus
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West Nile virus DDI

• First cases DDI-WNV reported in US, 2002 (4 
SOT recipients from common donor)
• 85% SOT recipients from WNV-infected donors 

acquire infection

• 70% develop neuroinvasive disease

• 26% mortality rate

• Recent cases in France: both kidney recipients 
had mild infection, favorable outcomes, no 
sequelae

Truffot et al, EID, 2026; Soto et al, EID, 2022; Shingde et al, Transpl Inf Dis, 2018
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Emerging arboviral infections: recommendations

• Screen donors with risk factors (exposure in endemic areas in last 28 
days) and and/or symptoms:

• PCR DENV/CHIKV/WNV/ZIKV

• NS1 Ag test for dengue

• For ZIKV, possibility sexual transmission (previous 6 months)

Documento consenso SEIMC-GESITRA-ONT 2019; Documento consenso SEIMC, GEPI, GESITRA-IC, GeSIDA, GEIRAS, 2025
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Clinical case

• 5 weeks post SOT:

• Left kidney transplant recipient (Idaho donor) develops 
tremors, lower extremity weakness, confusion, and 
urinary incontinence.

• Seven days after symptom onset, hospitalized with 
fever, hydrophobia, dysphagia, and autonomic 
instability

• Hospital day 2: invasive mechanical ventilation. 

• Hospital day 4, CDC contacted

• Donor Risk Assessment Interview questionnaire 
reported donor received a skunk scratch.

Earnest et al, MMWR, 2025
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Rabies
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Rabies DDI
 
24 cases identified (no cases in HSCT)

• 9 cases in corneal graft recipients 

• 8 fatal

• 1 survived: PEP on day +1 post-Tp 

• 15 cases in SOT recipients

• US and Germany (2004, 2005): 

• encephalitis 30-60 days post-Tp, all fatal except liver Tp recipient (previous vaccination) (dog, bat)

• US (2013): 

• encephalitis 18 months post-renal Tp; 3 recipients survived (no previous vaccination, PEP) (raccoon)

• China (2015):

• encephalitis 42-48 days post-Tp, 2 renal recipients; 2 recipients corneal grafts survive (PEP) (dog)

• Kuwait (2017):

• encephalitis 3.5 months post-renal Tp; explanted corneal grafts (dog)

• China (2017):

• encephalitis 40-43 days post-renal Tp 

• US (2025):

• fatal encephalitis 51 days post-renal Tp (corneal grafts removed and PEP in 3 recipients)(skunk)

Vora et al 2013; Vora et al 2015; Maier et al, 2010; Srinivasan et al 2005; Zhou et al 2016; Saeed et al 2017; Chen et al 2017; Earnst et al, MMWR, 2025
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Rabies DDI
 
24 cases identified (no cases in HSCT)

• 9 cases in corneal graft recipients 

• 8 fatal

• 1 survived: PEP on day +1 post-Tp 

Vora et al 2013; Vora et al 2015; Maier et al, 2010; Srinivasan et al 2005; Zhou et al 2016; Saeed et al 2017; Chen et al 2017; Earnst et al, MMWR, 2025
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Rabies DDI
 
24 cases identified (no cases in HSCT)

• 15 cases in SOT recipients

• US and Germany (2004, 2005): 

• encephalitis 30-60 days post-Tp, all fatal except liver Tp recipient (previous vaccination) (dog, bat)

• US (2013): 

• encephalitis 18 months post-renal Tp; 3 recipients survived (no previous vaccination, PEP) (raccoon)

• China (2015):

• encephalitis 42-48 days post-Tp, 2 renal recipients; 2 recipients corneal grafts survive (PEP) (dog)

• Kuwait (2017):

• encephalitis 3.5 months post-renal Tp; explanted corneal grafts (dog)

• China (2017):

• encephalitis 40-43 days post-renal Tp (dog/exposure unknown)

• US (2025):

• fatal encephalitis 51 days post-renal Tp (corneal grafts removed and PEP in 3 recipients)(skunk)

Vora et al 2013; Vora et al 2015; Maier et al, 2010; Srinivasan et al 2005; Zhou et al 2016; Saeed et al 2017; Chen et al 2017; Earnst et al, MMWR, 2025
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Rabies DDI

• Fatal encephalitis 51 days post-renal Tp

• Corneal grafts removed and PEP in 3 
recipients

• Donor: scratched by a skunk
• 5 weeks later: confusion, difficulty swallowing 

and walking, hallucinations, stiff neck. 
• 2 days after symptom onset: unresponsive at 

home, presumed cardiac arrest

• Skunks are not rabies virus reservoir in 
Idaho

• Investigation suggested three-step 
transmission chain: rabid silver-haired 
bat→ skunk → donor→ kidney recipientGesitra-IC



Rabies: recommendations

• Identify risk factors:
• Donor travel, exposure/accidents, wounds, 

previous vaccination

• Fever and unexplained CNS event should 
be investigated

• Reject donor if encephalitis of unknown 
etiology

• Transmission events: early immunisation 
of other recipients

Documento consenso SEIMC-GESITRA-ONT 2019
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Expect the unexpected…
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Cache virus

• Orthobunyavirus transmitted by mosquitos

• Identified in mosquitos in Cache Valle, Utah, US

• N. and C. America, parts S. America

• Clinical infections in humans are rare (<10 casos)

• Encephalitis 6 weeks post- renal Tp

• Highlights atypical course of arboviral infections in 
immunosuppressed patients, diagnostic challenge, 
possibility of prologed viremiaGesitra-IC



Geographically-restricted bacterial infectionsGesitra-IC



Clinical Case

• 63-year-old man presenting with prolonged fever, non-
productive cough, and weight loss for 3 months. 

• Kidney transplantation 4 years previously 

• CXR mass-like lesion in the left upper lobe

• Histopathological examination of transthoracic needle lung 
biopsy yielded adenocarcinoma, while tissue culture 
grew……….

Burkholderia pseudomallei

• Diagnosis: stage IIIA non-small cell lung cancer with 
localized pulmonary melioidosis

Saigal et al, Liver Transpl, 2013
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Melioidosis

Wiersinga et al, 2012
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Melioidosis in SOT

No DDI identified

n=5 cases in SOT (none in HSCT):

• Renal Tp

• 4 in India, 1 in Australia

• 2 with DM

• Clinical manifestations: pulmonary (2), septic arthritis, CNS abscess; 
GU involvement

• No fatal cases

Transient graft dysfunction in some

Possible protective effect of TMP/SMX prophylaxis

John et al, Transplantation, 2003; Varughese et al, Transpl Infect Dis. 2011; Jabbar et al, Transpl  Infect  Dis. 2013; Sathiavageesan et al, Indian   J   Nephrol.   2016; Muthina et al, Transpl 
Infect Dis, 2021; Bansal et al, Transplantation, 2023
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Melioidosis: recommendations
• Prevention: 

• avoid exposure soil/water (rainy season/flooding endemic areas)

• no routine donor/recipient screening recommendations

• reactivation of latent infections

Norman et al, JTM, 2023

2016-2022
 n=137 reports travel-associated 

melioidosis (no SOT)

Gesitra-IC



Endemic mycosesGesitra-IC
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Endemic mycoses and SOT

Abad et al, OFID, 2024

• Majority renal Tp
• >50% fever, cytopenias
• >48% dissemination

• Median t to infection (m): 
               12m talaromycosis-48m PC

• HLH in histoplasmosis
• Co-infections (talaromycosis and histoplasmosis) 

• histoplasmosis de novo
• coccidioidomycosis/talaromycosis 

reactivactions
• coccidioidomycosis DDI

• Majority: risk factors could be identified
→12 % graft loss 
→ 26 % overall mortality (50% attributed to fungal infection)Gesitra-IC



Endemic mycoses: DDIs

• 16 coccidioidomycosis

• 7 histoplasmosis

• 1 talaromycosis

• (No cases blastomycosis/PC)

→DDI in non-endemic areas: no screening for risk factors

→Typical presentation: fever in 1st month post-Tp

→Dissemination and high mortality 

→Possibility of false negative serology in recipient

→Anti-fungal prophylaxis in recipient may prevent transmission

Abad et al, Clinical Transplantation, 2024

Gesitra-IC



Endemic mycoses: recommendations
• Reactivation more frequent than DDI

• Consider screening donor/recipient (serology) if risk factors for H. capsulatum and C. immitis infection

• (donation not necessarily contraindicated but may need specific prophylaxis in recipient)

Documento consenso SEIMC-GESITRA-ONT 2019; Documento consenso SEIMC, GEPI, GESITRA-IC, GeSIDA, GEIRAS, 2025
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Parasitic Infections in SOTGesitra-IC



Clinical case

• 50 year-old female

• Cutaneous lesions (2 weeks)

• Renal transplant recipient 2 months earlier (nephrosclerosis –HT)

• Chronic Chagas disease (not treated)

• Cutaneous biopsy: panniculitis + focal vasculitis + intracellular 
amastigotes (T. cruzi); IHC: amastigotes (brown)

• PCR blood positive for T. cruzi

• Benznidazole x 30 days → resolved

• (immunosuppressive regime not modified due to risk of rejection)

Oliveira et al, Rev Soc Bras Med Trop, 2021

Gesitra-IC



Chagas disease
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Chagas Disease DDIs

• T. cruzi transmission via SOT (renal, liver, pulmonary, cardiac, multi-organ)

• 1981: first case following renal transplant

• Transmission donor→ recipient (estimates):

• 20% in renal Tp

• up to 30% in liver Tp

• up to 75% in cardiac Tp (rare cases)

• In seropositive recipient: reactivation possible

Martin-Davila et al, CMR, 2008; Martinez-Perez A, et al, Expert Rev Anti Infect Ther. 2014; Clark et al, CMR, 2024

Gesitra-IC



Chagas disease reactivation

• Greater risk 1st 6 months
Due to post-Tp

immunosuppression

• myocarditis (graft dysfunction, heart 
failure)

• fever

• panniculitis, cutaneous nodules

• CNS: meningoencephalitis, SOLs 
(“chagomas”)

Approx risk 36% 
(greater in cardiac 

Tp, 8-90%)

Ferreira, Transpl Inf Dis, 2025; Fiorelli, Transpl Proc 2011, Gray, Transpl Inf Dis, 2018; Antequera et al, CMI, 2024; Oliveira et al, Rev Soc Bras Med Trop, 2021; Biro et al, JAAD, 2023; 
Marchiori et al, Clin Heart Transpl, 2007; Clark, CMR, 2024; Oliveira et al, Rev Soc Bras Med Trop, 2021
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Chagas Disease: recommendations

• Donor

• Screen (serology) if risk factors:
• resident in endemic areas Latin America

• transfusion in endemic country

• mother from endemic área

• Contraindications:
• use of organs if acute infection

• use of heart/intestine if chronic infection

• Living donor (sero+): anti-parasitic before Tp 
may decrease parasite burden and 
transmission (scarce data)

• Recipient -

• Monitor closely if organ from donor +

• Early treatment if DDI

• Recipient +

• Consider anti-parasitic treatment before Tp 
(reactivation not always prevented)

• Monitor post-Tp: early treatment if 
reactivation or increase parasitemia (PCR)

(Some Tp centres consider prophylaxis if: D+/R- 
or R+)

Documento consenso SEIMC-GESITRA-ONT 2019; Documento consenso SEIMC, GEPI, GESITRA-IC, GeSIDA, GEIRAS 2025; Martinez-Perez A, et al, Expert Rev Anti Infect 
Ther. 2014; Rossi Neto, Trop Med Inf Dis, 2020; Ferreira, Transpl Inf Dis, 2025; Budel, Transpl Inf Ids, 2024
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Malaria

• Vectorial transmission endemic areas

• Other mechanisms:

• Airport malaria: 

• infected mosquitoes transported by aircraft from endemic→ non-
endemic country

• local conditions allow survival upon arrival

• Introduced malaria: mosquito-borne transmission of malaria from 
imported case in non-endemic area

• Induced malaria: organ transplantation, blood transfusion, or other form 
of parenteral inoculation

• Vertical transmissionGesitra-IC



Transplant-associated malaria in SOT
• Around 50 cases of donor-derived malaria post-SOT

• in some cases, transmission through infected blood products could not be excluded 

• Majority renal transplant recipients

• Majority P. falciparum

• Transmission from donor products, tissues, or organs
• infected red blood cells within the transplanted organ
• P. vivax/P. ovale hypnozoites with liver transplantation

• Plasmodium spp. can survive at 4° C (days), cold preservation does not prevent transmission

• First cases donor-derived malaria reported in the late 1970s/early 1980s

• First case of donor-derived multiorgan transmission of malaria was reported in 1985 

Martín-Dávila P, et al. Clin Microbiol Rev. 2008, Pierrotti LC, et al. Transplantation. 2018, Chattopadhyay R, et al. Transfusion. 2011, Cruz I, et al. J Natl Med
Assoc. 1978. Lefavour GS, et al. JAMA. 1980. Johnston ID. Br Med J.1981. Holzer B, et al, Transplantation. 1985 
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Transplant-associated malaria in SOT

• At least eleven reports of multiorgan transmission 

• Initial screening of the donors not done or negative microscopy in some. 

• Pre-donation PCR negative for one donor→ timing? P. ovale

• For some, transmission only documented in some recipients, other organ recipients 
apparently not infected and/or received preemptive therapy. 

• Prognosis of post-transplant malaria appears to depend on:

• Type of organ transplanted

• Species of Plasmodium involved (P. falciparum, more severe disease)

• Immunosuppressive therapy used

• Delay in diagnosis and initiation of antimalarial treatment in the recipient

Martín-Dávila P, et al. Clin Microbiol Rev. 2008; Chiche L, et al. Transplantation. 2003; Menichetti F, et al. Liver Transpl. 2006; Rosso F, et al. Transpl Infect Dis. 2021; Vernaza A, et al. 
Transpl Infect Dis. 2021. Boissier E, et al. Br J Haematol. 2020  
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Malaria: recommendations

• Screen migrant/travelers to endemic areas in last 3 years

- thick/thin films

- antigen detection (RDT-malaria)

• Plasmodium PCR (deferred) to detect low or mixed 

parasitemia

• Malaria in donor not absolute contraindication for organ 

use (unless patient died of malaria)

• If malaria identified in donor, treatment should be 

initiated early in the recipient

• Prompt treatment if malaria detected in recipient post-

transplantation

Documento consenso SEIMC-GESITRA-ONT 2019; Documento consenso SEIMC, GEPI, GESITRA-IC, GeSIDA, GEIRAS, 2025
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Transplant Traveler
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Your SOT recipient wants to travel…

• International travelers, few seek pre-travel advice 

• US travel clinics: 1-2% immunosuppressed

• ¿Cause of immunosuppression? ¿Current condition?

• Health insurance, extra medication (prescription)

• Bite prevention, other exposures

• Vaccine-related issues 

• live vaccines contraindicated –yellow fever, dengue

• decreased efficacy of some vaccines

• Consider anti-malaria prophylaxis

• dose adjustment if renal/liver disease

• atovaquone/proguanil ?

• SOT medication and interactions

CDC Yellow Book https://wwwnc.cdc.gov/travel/yellowbook/2024/additional-considerations/immunocompromised-travelers
https://www.hiv-druginteractions.org/checker
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Other risks… 

Immunocompromised travelers . CDC Yellow Book, 2026. Camille N. Kotton, Andrew T. Kroger, and David O. Freedmanhttps://www.cdc.gov/yellow-book/hcp/travelers-with-
additional-considerations/immunocompromised-travelers.html
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Recommendations and Conclusions
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Sources of information
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CENTRAL-SOUTH AMERICA
Trypanosoma cruzi (except Caribbean)
Plasmodium spp. (esp Central America, Amazon) 
Strongyloides spp.
Schistosoma spp. (Caribbean, Venezuela, Brazil) 
Histoplasma capsulatum (serology)
Coccidioides immitis 
Arboviruses
HTLV-1

NORTH AFRICA
Strongyloides spp.
Schistosoma spp.
HTLV-1

SUB-SAHARAN AFRICA
Plasmodium spp.
Strongyloides spp.
Schistosoma spp.
Histoplasma capsulatum (W. Africa, serology)
HTLV-1

INDIAN SUBCONTINENT
Plasmodium spp., 
Strongyloides spp.
HTLV-1

SE ASIA
Plasmodium spp., 
Strongyloides spp.
Schistosoma spp.
HTLV-1
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Documento consenso SEIMC, GEPI, GESITRA-IC, GeSIDA, GEIRAS 2025 
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Globalization and Emerging 
Infectious Diseases

• Climate change

• Population movements: 
international travel and migration

• International commerce and 
modern transport

• Migratory birds 

• Lack of resources

Sources: Heat map showing temperature anomaly for 2021, 
compared to 1951-1980 average. Image: NASA: Earth 
Observatory
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Conclusions

GEOGRAPHIC 
MEDICINE-
CHANGING 
SCENARIO

1

RARE CASES-
HIGH INDEX OF 
SUSPICION

2

CARE WITH 
IMMUNO-
COMPROMISED 
TRAVELER

3

FOLLOW 
AVAILABLE 
GUIDELINES 

4

UPDATED 
SOURCES OF 
INFORMATION 
AND ALERTS

5
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Expect the 
unexpected…
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Thank you!

ffnorman@gmail.com
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