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Conclusions

Some Context

ISMETT (Mediterranean Institute for Transplantation and 
Advanced Specialized Therapies) is a Solid Organ Transplant 
Center, partner of University of Pittsburgh Medical Center

In 2011, in ISMETT a protocol to promptly detect HHV-8 infections and treat related diseases has been developed.
 

Universal HHV-8 serology is performed on all donors and recipients to stratify the risk of post-Tx HHV-8-related disease
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Herpesviruses in SOT

Lifelong nonproductive infection of 
the host, reactivation
when immunity wanes (older age, 
underlying disease, or 
immunosuppression)

1. Human Cytomegalovirus 

2. Epstein–Barr Virus 

3. Varicella Zoster Virus

4. Herpes Simplex Virus

5. Human Herpesvirus 6A and 6B and 7

6. Human Herpesvirus 8/Kaposi sarcoma-
associated Herpes Virus

Therapeutic strategies:
• Antiviral treatment
• Immunosuppression adjustment 
• Management of complications

Prevention:
• Determination the serostatus of 

donor and recipient 
• Antiviral prophylaxis
• Viral load monitoring 
• Preemptive therapy
• Vaccination
• Education and hygiene
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DIRECT EFFECTS

• Fever and neutropenia

• End-organ disease (pneumonia, gastritis, colitis, encephalitis)

INDIRECT or IMMUNOMODULATORY EFFECTS

• Systemic immunosuppression → Opportunistic infections:
Aspergillus after CMV, Pneumocystis after CMV, CMV/EBV coinfection >risk of PTLD

• Inflammation and Cytokine Syndrome → HHV-8 and KICS

• Rejection and chronic graft disfunction → release of proinflammatory cytokines

ONCOGENESIS

• EBV: PTLD

• HHV-8: Kaposi sarcoma (KS), Lymphoma

Herpesviruses in SOT
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Human Herpesvirus 8/
Kaposi sarcoma-associated Herpes Virus

Characteristics, Life cycle and Seroprevalence
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Human herpesvirus 8 (HHV-8), also known as Kaposi's sarcoma-associated herpesvirus (KSHV), is a 
double-stranded DNA oncogenic virus, belonging to the family of the γ-herpesvirus 

Kaposi Sarcoma was 
described for the first 
time by Moritz Kaposi

Chang and Moore discovered 
unique DNA sequences in KS 

lesions from AIDS patients

Yuan Chang and Patrick Moore 
(1994)

Moritz Kaposi (1872)

AIDS epidemic caused a 
dramatic rise in the 

incidence of KS

Philadelphia (1993)

The first case of post-
transplant KS in a kidney 

transplant recipient

Siegel et al (1969)

Kaposi M. 1982. doi:10.3322/canjclin.32.6.342
Siegel JH et al. 1969 .doi:10.1001/jama.1969.03150210077009
Chang Y and Moore P et al. 1994. doi:10.1126/science.7997879
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HHV-8 characteristics and life cycle

HHV-8 infects B cells, endothelial cells, macrophages and monocytes
The life cycle alternates between latent and lytic phases

ROUTE OF TRANSMISSION:
• Saliva 
• Sexual contact
• Intravenous or inhalation drug 

use
• Blood transfusions
• Solid organ transplantation

Cesarman E. et al Nat Rev Dis Primers. 2019 PMID: 30705286
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HHV-8 seroprevalence

Geographic and Population-Based Differences in HHV-8 Prevalence

- Sub-Saharan Africa: 50%
- Mediterranean Basin and Eastern 
Europe: 5-30% 
- Northern Europe and U.S.: 1-10%
- Some populations (HIV and MSM) 
40-60%

Cesarman E et al Nat Rev Dis Primers. 2019 PMID: 30705286
Liu Z et al. Journal of Medical Virology. 2018 doi:10.1002/jmv.24960
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HHV-8 seroprevalence in Solid Organ Transplantation

Donors 3.3% 
Recipients 8.4% 

Kidney Tx recipients with HIV 41% 
Donors with HIV 25%

Donors without HIV 8%

Liver Tx recipients with HIV 21%

Donors 4%
 Recipients 18%

Donors 2.8% 
Recipients 10.3%

Chiereghin A, Barozzi P, Luppi M Transplantation. 2017 Aug;101(8):1935-1944. doi: 10.1097/TP.0000000000001740 
Mularoni A, Cona A, Am J Transplant. 2025;25(5):1070-1085. doi:10.1016/j.ajt.2024.11.013
Roo-Brand G, Knoester M. et al. J Med Virol. 2025 doi: 10.1002/jmv.70477
Nambiar PH. Et al. Clin Infect Dis. May 2025. doi:10.1093/cid/ciaf229
Durand CM et al. Am J Transplant. 2022;22(3):853-864. doi:10.1111/ajt.16886
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Lack of Recommendation on screening and management

Screening not recommended

In case of positive HHV-8 Ab in the donor, follow up of the recipient:
• Monthly HHV-8 DNA for 6 months post-tx
• HHV-8 Ab at 3 and 6 months pos-tx 
• If no seroconversion follow up with HHV-8 DNA every 3 months

Pellett Madan R, Hand J; Clin Transplant. 2019 doi: 10.1111/ctr.13518
EDQM. Guide to the quality and safety of organs for transplantation. 9th Edition, 2025
CENTRO NAZIONALE TRAPIANTI 2024
https://www.gov.uk/government/publications
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The spectrum of HHV-8 associated diseases

KICS:
“a non-neoplastic HHV8-related disease characterized by fever, hyper-inflammatory host responses, 

rarely, bone marrow failure and organ damage but without the characteristic histopathology of MCD”

Mularoni A, Cona A, Mikulska M. Transpl Infect Dis. 2026 Jan 30:e70179. doi: 10.1111/tid.70179
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HHV-8 infection in Solid Organ Transplant recipients

HHV-8 related clinical manifestations in SOT

The severity, timing, and type of HHV‐8‐related disease may 
differ by transplanted organ, donor and recipient serostatus 
and the degree of immunosuppression

• KS is the most common manifestation
• Other neoplastic manifestations (PEL, LCL, MCD) very 

rare in SOT
• KICS more common in SOTs following primary infection 

rather than reactivation

Luppi M, Cona A, Mularoni A. Lung Transplantation. N Engl J Med. 2025. doi: 10.1056/NEJMc2416119
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HHV-8 related diseases

Kaposi Sarcoma
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Kaposi Sarcoma

CLINICAL PRESENTATION

• most common clinical manifestations of KS are painless, single or multiple violaceous or purplish lesions 
(macules, papules or nodules)

• it may involve skin, mucosa, lymph nodes, and visceral organs including surgical scars (“Koebner phenomenon”)

• PT-KS may be characterized by atypical localizations, visceral involvement, without cutaneous lesions, and a more 
aggressive course, depending on the intensity of immunosuppression and serological status of donor and 
recipient

EPIDEMIOLOGY AND RISK FACTORS

• KS is the most common HHV-8/KSHV-associated neoplasm 

• In the SOT setting, the risk of KS is nearly 400 times greater than in the general population

• absolute incidence of KS is 480 per 100,000 person-years in HIV-positive patients, 68 per 100,000 person-years in 
SOT recipients, and 1.5 per 100,000 person-years in the general population

• some authors reported higher incidence of KS among lung transplant recipients

Mularoni A, Cona A, Piazza C, Pecoraro F, Barozzi P and Luppi M (2026). Front. Immunol. 17:1698179. doi: 10.3389/fimmu.2026.1698179
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Kaposi Sarcoma

KAPOSI SARCOMA CHARACTERISTICS BY ORGAN TYPE

• SR including a total of 100 studies for a total of 663 KS cases in SOT:
• 452 (68%) cases in Kidney Tx recipients

• 103 (15%) in Liver Tx recipients

• 63 (9.5%) in heart Tx recipients

• 45 (6.8%) in lung Tx recipients

• Among studies that reported clinical outcome, overall survival was 66.5% (241/362) 

• Highest survival among kidney and Liver recipients [70% (196/279) and 63% (27/43)]

• Lower survival among heart and lung [46% (6/13) and 44% (12/27)]

Mularoni A, Cona A, Piazza C, Pecoraro F, Barozzi P and Luppi M (2026). Front. Immunol. 17:1698179. doi: 10.3389/fimmu.2026.1698179
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HHV-8 related diseases

Primary Effusion Lymphoma 
AND 

Multicentric Castleman Disease
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Primary Effusion Lymphoma 

CLINICAL PRESENTATION

• PEL is an uncommon, aggressive subtype of non–Hodgkin lymphoma 

• malignant effusions in body cavities without solid masses

• the diagnosis is typically based on the identification of HHV-8/KSHV positive malignant lymphoid cells expressing 
CD45 within body-cavity effusions

EPIDEMIOLOGY

• Only a limited number of PEL cases have been documented in the SOT setting 

• Recent SR conducted by Zanelli et al. describing 13 PT-PEL cases (six in KTx, three in HTx, two in OLTx, one in 
bowel transplant recipient, and one in a HSCT recipient)

• All patients were male, with a mean age at disease onset of 54.9 years, while the average onset was 8 years PT; KS 
was concurrently present in 4 out of the 13 cases; all the reported cases died

Zanelli M, Sanguedolce F, Zizzo M, et al (2021) BMC Cancer. https://doi.org/10.1186/S12885-021-08215-7



Conclusions

Multicentric Castleman Disease

CLINICAL PRESENTATION

• polyclonal B cell lymphoproliferative disorder characterized by widespread lymphadenopathy and inflammatory 
features, with episodic flares of systemic symptoms and aberrant host immune responses with elevated 
inflammatory markers and high HHV-8/KSHV DNAemia that can lead to organ damage and, eventually, death

• Clinical manifestations: fever, fatigue, night sweats, weight loss, peripheral edema, cytopenia, skin rashes, and 
involvement of respiratory and gastrointestinal systems, organomegaly, and lymphadenopathy

DIAGNOSIS

• Definitive diagnosis of MCD requires histopathological confirmation, via excisional lymph node biopsy

• HHV-8/KSHV infected IgMλ restricted polyclonal plasmablasts within the mantle zone of B-cell follicles, with 
immunohistochemical staining positive for LANA

Mularoni A, Cona A, Piazza C, Pecoraro F, Barozzi P and Luppi M (2026). Front. Immunol. 17:1698179. doi: 10.3389/fimmu.2026.1698179
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PEL and MCD treatment

Patel R, Lurain K, Yarchoan R, Ramaswami R (2023). Expert Rev Anti Infect Ther. https://doi.org/10.1080/14787210.2023.2247161
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HHV-8 related diseases

Kaposi Sarcoma associated Inflammatory 
Cytokine Syndrome 

(KICS)
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KICS in Solid Organ Transplant recipients

KICS:
“a non-neoplastic HHV8-related clinical manifestation 

characterized by fever, hyper inflammatory host 
responses, bone marrow failure and organ damage but 

without the characteristic histopathology of MCD”

Viral Sepsis
life-threatening organ dysfunction due to a dysregulated 

host response to viral infection

Cytokine Storm
several disorders of immune dysregulation, 
characterized by constitutional symptoms, 

systemic inflammation, and multiorgan 
dysfunction

Polizzotto MN et al. 2016. PMID: 26658701; Fajgenbaum DC., N Engl J Med. 2020 



KICS in Solid Organ Transplant recipients

Rituximab

Mularoni A et al. Am J Transplant. 2017



KICS in Solid Organ Transplant recipients

• rates of HHV-8 related disease: 18% in D+/R-, 8% in R+, 0.1% in D-/R-

• Reported diseases:
• cutaneous and visceral KS (246/296, 83%)
• KSHV-associated DLBCL (16/296, 5.4%), MCD (10/296, 3.4%) and PEL (5/296, 1.7%)
• KICS (14/296, 4.7%) → 10/14 (64%) treated with Rituximab/Tociluzumab

• Overall mortality in KICS 6/14 (43%):
• mortality in treated with Rituximab/tocilizumab: 1/9 (11%)
• mortality in untreated:  4/5 (80%)

91 studies, 337 cases of HHV-8 diseases among 19,283 SOT

Bonazzetti C, Giannella M et al. Clin Microbiol Infect. 2025 doi: 10.1016/j.cmi.2025.07.019



KICS - treatment

• IS reduction
• mTOR inhibitors 
• Antivirals
• Rituximab

• mTORs have an anti-proliferative effect
• Switch from CNI to mTORs has also been associated with 

simultaneous HHV‐8‐specific cytotoxic T cell recovery

Thaunat O. et al. Blood 2006
Riva G, Luppi M, Barozzi et al. Blood. 2012 Nov 15;120(20):4150-9. doi: 10.1182/blood-2012-04-421412
Mularoni A. et al. AJT 2017



Conclusions

KICS - treatment

Mularoni A, Cona A, Mikulska M et al. Transpl Infect Dis. 2026 Jan 30:e70179. doi: 10.1111/tid.70179
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KICS in SOT – ISMETT Protocol

1
• Since 2011, HHV8 serology (IFA lytic and latent) on all Donors and 

Recipients

2
• In R+ and D+/R- SOTr, plasmatic HHV8 DNA periodical monitoring and 

strict clinical follow-up

3
• Since 2017, protocol for early treatment of patient with detectable viremia 

with early switch to mTOR inhibitors (with or without antivirals)

4
• Patients with KICS receive Anti-CD20 Mab (Rituximab)

Mularoni A, Cona A, Luppi M et al. Am J Transplant. 2025 PMID: 39551265
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KICS in SOT – ISMETT Protocol

155, 8%

92%

Recipients

POS NEG

1856 Recipients

• Liver 10% (96/944)

• Kidney 6% (39/616)

• Heart 6% (10/151)

• Lung 7% (10/145)

45, 3%

97%

Donors

POS NEG

1349 Donors

49 Mismatch 
Recipients 

D+/R-

Mularoni A, Cona A, Luppi M et al. Am J Transplant. 2025 PMID: 39551265
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Rate of HHV-8 transmission and disease

Mularoni A, Cona A, Luppi M et al. Am J Transplant. 2025 PMID: 39551265

49 Mismatch 

Recipients 

HHV-8 Ab D+/R-

22 D+/R-

Developed HHV-

8 DDI

Donor Derived Infection

• Detectable HHV-8 DNA

• HHV-8 Ab Seroconversion

HHV8 DDI monitoring by 

• HHV8 DNA 

• HHV-8 serology

45%

First DNAemia: median 71 days 

Time to KICS: 85 days after SOT
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Clinical outcomes and management of KICS

Mularoni A, Cona A, Luppi M et al. Am J Transplant. 2025 PMID: 39551265

POST-Intervention
2017-2023:                    

- Detectable HHV8-DNA → early switch to m-TOR inhibitor and strict 
clinical surveillance

- KICS -> rituximab + antivirals

7 OLTx with 
HHV8-DDI

11 OLTx with 
HHV8-DDI

4 KICS 3 KICS

Mortality 75%
(3 of 4 patients died)

Mortality 14%
(1 of 7 patients died)

1 Lung Tx 
with DDI

1 KS+KICS

3 OLTx with primary 
HHV-8 (D-/R-)

2 KICS
1 KICS+KS

PRE- Intervention 
2011-2016:

Treatment of advanced symptomatic 
disease with Antivirals 
(Foscarnet/Cidofovir)



Conclusions

cytokine expression patterns during KICS

Mularoni A, Cona A, Luppi M et al. Am J Transplant. 2025 PMID: 39551265

• increase of IL-10 and IL-6 in patients with KICS compared to both 
patients with DNAemia and KS

• higher levels of TNFα, IL-1β, IFNα, IL-17A, and IDO in KICS than in 
DNAemia patientssignificant positive correlation of viremia with IL-10, IL-6, TNF-α, 

IL-17A, and IFN-α



Conclusions

Global data and Risk Mitigation 
Strategies
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Global data and Risk Mitigation

https://www.gov.uk/government/publications/sabto-virology-subcommittee-recommendations-on-kshv-infection/sabto-virology-
subcommittee-recommendtaions-on-kshv-executive-summary

Several cases of fatal primary HHV-8 infection in SOT  
recipients in the UK

• 2015-2021: clusters involving 27 recipients
• transmission rate 52% (14 of 27)
• mortality 57% (8 of 14)

Expert committee review and economic analysis for donor 
screening implementation
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Global data and Risk Mitigation

• Universal, post-Tx testing with lytic and 
latent IFA

• if positive, donor plasma is tested for viral 
DNA

• recipient follow-up for early identification 
of infection and disease manifestation, and 
any necessary intervention

• Donors seroprevalence 7%
• Transmission rate 4.3% (16/371)
• Mortality 37.5% (6/16)
• Among 8 liver recipients, 5 died within six 

months from Tx of HHV-8-related causes

Ushiro-Lumb I. et al. AJT 2025 Volume 25, Issue 8 Supplement 1
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Global data and Risk Mitigation

2021-2025

• transplanted organs from 46 deceased donors were 

suspected of  having transmitted HHV-8 to 153 

recipients

• Post-transplantation HHV-8 infection has been 

identified in 74 (48%) of  cases → lung (86%), liver 

(57%), heart (30%), kidney (22%)

Kracalik I, Annambhotla P, McCormick DW et al. MMWR Morb Mortal Wkly Rep. 2026 Mar 5;75(8):99-105. PMID: 41785153

HHV-8 related diseases observed in 50 recipients:

• KS in 45 cases

• MCD in 8 cases

• KICS in 7 cases

Mortality:

• 25 (16%) recipients have died
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Global data and Risk Mitigation

2021-2025

Reasons:

1. Opioid crises?

2. Increased awareness, diagnosis and reporting?

Kracalik I, Annambhotla P, McCormick DW et al. MMWR Morb Mortal Wkly Rep. 2026 Mar 5;75(8):99-105. PMID: 41785153
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Future directions, To screen or not to screen

Goals of screening before transplant:

1. Identify conditions which may disqualify either donor or 

recipient 

2. Identify and treat active infection, pre‐transplant

3. Recognize and define the risk of infection

4. Develop and implement risk mitigation strategies

Malinis, M., & Boucher, H. W. et al Clinical Transplantation, 33(9), e13548. https://doi.org/10.1111/ctr.13548
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Future directions, To screen or not to screen

Utility of screening: Interventions:

1.Identify recipients at risk 
(D+/R- and R+)

2.Early intervention in 
patients with detectable 
HHV-8 viremia 

3.Early intervention in 
patients with disease

Risk mitigation strategies:
1.In D+/R- monitoring of clinical 
condition and viremia
2.In R+, teaching for KS lesions 
detection

3. IS tapering, switch to mTOR 
inhibitors

4.Liposomal Doxorubicin for KS, 
Rituximab therapy for KICS
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Future directions, To screen or not to screen

Limits of HHV-8 screening: Solutions:

1. Seroprevalence is low in most 
countries

2. cost-effectiveness of serological 
testing, given the relatively low 
incidence of disease

3. HHV-8 antibody testing is 
complex

4. Screening of Donors is not 
feasible before transplantation 

1. Characteristics of organ donors evolve 

2. Timely recognition and treatment → 
better outcomes

3. assay performance is sufficiently good 
to identify SOT recipients at increased 
risk

4. donor testing can be performed post-
transplant (First DNAemia 71 days; KICS 
85 days after SOT) 
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Conclusions

• A high level of suspicion for KICS in SOT should be maintained

• While current guidelines do not recommend universal pre-transplant screening of donors and 

recipients, growing data demonstrate that awareness, risk stratification, prompt recognition and 

intervention are beneficial in ensuring better outcomes of recipients with HHV-8 infection and 

disease 

• Lack of standardized serology is the major limiting factor to support this recommendation

Further collaborative studies are needed to better characterize the spectrum of HHV8-related non-

neoplastic diseases and to define the optimal therapeutic approach to these syndromes 



Thank you!
acona@ismett.edu

Mario LuppiAlessandra 
Mularoni
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