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s u m m a r y

In solid organ transplant recipients (SOTRs), the oncogenic virus human herpesvirus-8 (HHV-8) also named 
Kaposi sarcoma herpesvirus (KSHV) causes four clinical diseases: Kaposi Sarcoma, Primary Effusion 
Lymphoma, Multicentric Castleman Disease (MCD), and KSHV inflammatory cytokine syndrome (KICS). This 
review outlines these clinical scenarios and discusses their management. Although HHV8-related disease in 
SOTR was first described more than three decades ago, there is a lack of data on treatment so much of the 
guidance is based on evidence in other immunodeficient patients, particularly people living with HIV. 
Whilst reduction of immunosuppression and switch from calcineurin inhibitors to mTOR inhibitors may be 
sufficient in early-stage post-transplant KS, systemic chemotherapy is necessary for advanced-stage KS and 
in KSHV-related lymphomas. For MCD and KICS, which usually follow primary HHV-8 infection, rituximab- 
based immunochemotherapy regimens are the cornerstone of treatment for these potentially lethal dis
eases. Although HHV-8 infection in SOTR is well recognized, it remains under-reported and greater 
awareness of the different clinical presentations of HHV-8 in this context is fundamental to improve out
comes.
© 2024 Published by Elsevier Ltd on behalf of The British Infection Association. This is an open access article 

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Infection is a leading cause of increased morbidity and mortality 
in solid organ transplant recipients (SOTRs), and the long-term risk 
of malignancy is also significantly higher in this population. 
Herpesviruses are well-known opportunistic pathogens in this set
ting and Epstein Barr virus (EBV), an oncogenic gamma herpesvirus, 
is linked to post-transplant lymphoproliferative disease (PTLD). The 
closely related oncogenic virus Human Herpesvirus type 8 (HHV-8), 
also known as Kaposi sarcoma-associated herpesvirus (KSHV), is 
causally associated with several manifestations in immune-sup
pressed individuals. In SOTRs, this may follow primary infection 
(from an HHV-8 seropositive donor to a seronegative recipient) or 
from viral reactivation in a previously infected recipient following 
iatrogenic immunosuppression to prevent graft rejection. Graft-re
lated primary HHV-8 infection in SOTR has long been recognized but 

is infrequently reported, possibly due to diagnostic limitations and 
low case ascertainment. All forms of HHV-8-associated disease have 
been described following graft-related primary HHV-8 infection. 
They are often associated with high HHV-8 load in blood and poor 
outcomes. The increasing awareness and testing in the UK has led to 
the recognition of graft-related primary infection, along with the 
challenging clinical management of these rare diseases. Although 
HHV-8-related disease in SOT were first described in 1991, relatively 
few publications have addressed optimal clinical management, so 
much of the advice is based upon published experience from people 
living with HIV (PLWH).

HHV-8-related diseases in the post-transplant period

Recognizing primary HHV-8 infection can be particularly de
manding in the complex setting of post-solid organ transplantation. 
The presentation often overlaps with other, much more common 
clinical entities so awareness and a low threshold for investigation 
are required. In our experience, primary HHV-8 infection in SOTR is 
usually followed by the production of specific antibodies and de
tectable viral deoxyribonucleic acid (DNA) in blood within weeks of 
transplantation. This is characteristic of herpesviruses, with 
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establishment of long-life infection and when disease ensues, 
symptoms usually become apparent within the first 6 months after 
infection. Early diagnosis of disease should allow treatment, based 
on the experience in PLWH and the slowly growing experience in 
SOTR. This article outlines the evidence, aiming to inform the 
management of post-transplant HHV-8 disease. (See Table 1 for a 
summary). 

Post-transplant Kaposi Sarcoma (PT-KS) 

Kaposi Sarcoma (KS), the most common HHV-8-related disease 
in SOTR, is reported to be 200-fold more frequent in this group than 
in the general population.1 A recent meta-analysis of 15 studies 
(including 323 subjects) reported that 1.5% kidney transplant re
cipients develop PT-KS, with higher rates in Africa and the Middle 
East than in Western Europe.2 This geographic variation in PT-KS 
incidence mirrors the population seroprevalence of HHV-8 which 
varies from around 40% in South Africa, to 10% in Middle East and 
2–4% in Northern Europe.3 PT-KS that develops shortly after SOT, 
usually within the first 6 months, is believed to represent primary 
HHV-8 infection and often has a more aggressive natural history 
with rapidly progressive disease and visceral involvement. In con
trast, late presentation of PT-KS several years after transplantation is 
believed to relate to reactivation of latent pre-existing HHV-8 in
fection and frequently follows a more benign course. 

The management of PT-KS is mainly based on case reports and 
expert opinion.4,5 Three strategies are used: (i) reduction of im
munosuppression, (ii) conversion from calcineurin inhibitors (CNI), 
such as tacrolimus and cyclosporin, to mammalian target of rapa
mycin (mTOR) inhibitors, such as sirolimus and everolimus (iii) 
systemic chemotherapy. A systematic review published in 2024, 
including six retrospective case series reporting on a total of 68 
patients, revealed that reduction or withdrawal of im
munosuppression results in remission of PT-KS in 48%.2 Similar re
sults were published from a multicenter retrospective European 
cohort study that included 145 SOT recipients diagnosed with KS 
between 1985 and 2011.5 The clinical management of PT-KS was 
reduction of immunosuppression (95%), conversion from calcineurin 
inhibitors (CNI) to mammalian target of rapamycin (mTOR) in
hibitors (28%), and chemotherapy (16%). At 6 months, the reported 
overall response rate was 83% with 40% complete responses. Sys
temic chemotherapy is usually reserved for advanced PT-KS with 
visceral involvement or rapid disease progression. In general, che
motherapy for PT-KS is based on experience in HIV-associated KS, 
and liposomal anthracyclines are used as first-line therapy and 
taxanes as second-line. 

Post-transplant -Primary Effusion Lymphoma (PT-PEL) 

PEL are large B-cell lymphomas that present as serous effusions 
in the absence of lymph node masses. A histologically related entity 
that presents with tumor masses, usually at extranodal sites, is 
called solid or extracavitary PEL (ePEL). PEL is associated with pro
ductive HHV-8 infection, and about 80% of cases have demonstrable 
Epstein-Barr virus (EBV) co-infection. 

To our knowledge, just 15 cases of PEL have been described in 
SOT recipients6–16 since the first report of fatal post-transplantation 
PEL in 1998.17 Hence, clinical guidance is based on expert opinion, 
retrospective case reports and experience in PLWH. There is little 
evidence that modification of immunosuppression is beneficial in 
PT-PEL, even though sirolimus is effective against PEL cell lines in 
vitro where it is primarily cytostatic; indeed PT-PEL has been re
ported in SOT recipients receiving mTORi.18 The treatment of PT-PEL 
with systemic combination chemotherapy regimens is based upon 
the approach used in HIV-associated PEL. Ta
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Most PEL do not express CD20, so we recommend dose-adjusted 
EPOCH (etoposide, prednisolone, vincristine, cyclophosphamide, 
doxorubicin) rather than standard CHOP because of the poor overall 
survival reported with the latter (40 to 50%). In 6 HIV-negative el
derly patients with refractory PEL, intracavitary cidofovir after con
ventional chemotherapy failure achieved durable remission.19 In the 
context of SOT, PT-PEL has been described in liver, kidney and heart 
transplant recipients. Most patients reported in the literature were 
treated with heterogeneous approaches such as reduction of iatro
genic immunosuppression, intra-cavitary cidofovir and che
motherapy regimens including Bortezomib. Where follow-up data 
were available, cytotoxic treatment courses were rarely completed, 
and overall survival was only 4 months.20 

Post-transplant HHV-8 associated Multicentric Castleman Disease 
(PT-MCD) 

HHV-8-associated MCD is a polyclonal lymphoproliferation that 
presents with generalized lymphadenopathy, splenomegaly and 
profound cytokine-related inflammatory symptoms. In MCD the B 
lymphocytes present in lymph node mantle zones harbor HHV-8 and 
express lambda light chains together with IgM heavy chains. HHV-8 
associated MCD occurs rarely in SOT recipients; 15 cases have been 
described in the literature to date, although under reporting is 
likely.21–33 Uncontrolled infection with HHV-8, which can occur with 
significant immunosuppression, results in profound cytokine release 
from the host along with the secretion by HHV-8 of a viral homo
logue of interleukin 6 (vIL6), leading to MCD. If MCD is not promptly 
recognized, it is associated with substantial morbidity and mortality. 
Signs and symptoms include fever, fatigue, night sweats, lympha
denopathy and hepatosplenomegaly. These features of acute sys
temic inflammatory illness and multi-organ failure can easily be 
mistaken for severe sepsis. Given the overlapping presentation with 
other common processes, diagnosis requires urgent blood tests, in
cluding inflammatory makers and HHV-8 DNA measurements in 
blood, radiological imaging to establish extent of disease and prompt 
excisional lymph node biopsy seeking features of PT-MCD. 

There is limited experience in the treatment of MCD in the context of 
SOT. Based on substantial experience and favorable outcomes (5 years 
overall survival 92%) in the treatment of MCD in the HIV population34 

and limited data on successfully treated SOT recipients,35,32,33 we suggest 
a rituximab-based approach to treat these patients. Reduction of im
munosuppression may be a concomitant strategy, but as immune re
constitution from antiretroviral therapy in HIV patients does not prevent 
or treat MCD, it cannot be considered an effective treatment on its own. 
We also support switching from CNI to mTOR inhibitors. This is based on 
the antiproliferative, and antiangiogenic effects demonstrated in KS36 

and the common etiology of KS and MCD in immunosuppressed pa
tients; furthermore, mTOR activation has been demonstrated in HHV-8 
positive MCD. Additional support comes from case reports of the ben
efits of sirolimus in tocilizumab-refractory idiopathic (HHV-8 negative) 
MCD.37,38 Also, successful use of immunosuppression reduction and 
switch from tacrolimus has been reported in a pediatric case of PT- 
MCD.27 This strategy of switching to an mTOR inhibitor has the theo
retical extra benefit of reducing the risk of KS progression that is asso
ciated with anti-CD20 monoclonal antibody therapy.39 We would also 
consider adding etoposide (or liposomal anthracyclines if there is con
comitant KS) to rituximab in patients with aggressive disease as is done 
in the risk-stratified approach in HIV-associated MCD with good out
comes.40 

Although several anti-herpesvirus agents have demonstrable in vitro 
activity against HHV-8, their clinical utility has not been established. One 
liver recipient affected by systemic PT-MCD was successfully treated 
with valganciclovir and cyclosporin,29 in contrast cidofovir and reduction 
of immunosuppression was ineffective in another patient.28 Both gan
ciclovir and its oral derivative valganciclovir have also been explored in 

HIV-associated MCD but neither achieved the impressive remission rates 
documented with rituximab in much larger studies.41 Although there is 
a theoretical basis to use antivirals in the setting of active viral replica
tion, particularly in the very early stages of the disease process, we 
would advise against using antiviral treatment alone for the treatment of 
this condition. If the patient relapses, we would re-challenge with a ri
tuximab-based therapy because we have demonstrated a 100% response 
rate in at MCD relapse in HIV patients.34 The risk of lymphoma in PLWH 
with HHV-8 positive MCD is extremely high and may affect up to one in 
five patients42,43 and in one series was the most frequent cause of 
death.44 In many cases the lymphomas were positive for HHV-8 and 
most frequently were classified as PEL and HHV-8 positive plasmabastic 
lymphomas; both have a very poor prognoses. 

Post transplant KSHV inflammatory cytokine syndrome (PT-KICS) 

A relatively new clinical entity, termed KSHV inflammatory cy
tokine syndrome (KICS), has been recognized in PLWH.45 Patients 
with KICS present with severe inflammatory symptoms, with high 
HHV-8 viral loads and cytokine profiles similar to those seen in MCD, 
including high levels of both hIL-6 and vIL-6.11 Symptoms associated 
with KICS are also similar to those of MCD patients but there is no 
generalized lymphadenopathy and no histological evidence of 
MCD.45 Like MCD, KICS patients have elevated levels of IL-6 and IL- 
1045, and may also have other HHV-8-associated tumors. 

KHSV Inflammatory Cytokine Syndrome (KICS) shares clinical 
features with MCD, is linked to the lytic phase of HHV-8 replication 
and is associated with HHV-8 polyclonal lymphoproliferation (ana
logous to EBV-PTLD), plasmacytosis, acute bone marrow failure, 
hemophagocytic syndrome (HPS), pancytopaenia and acute hepa
titis.35 These clinicopathological features of KICS have been de
scribed in several SOT recipients.46–49 Multiple forms of HHV-8 
related illnesses such as KS, MCD, KICS and haemophagocytic lym
phohistiocytosis (HLH) can present concomitantly.50 In light of the 
similarities of the clinical manifestations of HHV-8 associated pri
mary infection in SOT and HIV-associated MCD/KICS and in con
sideration of two successfully SOT case treated with rituximab51,52 

we would recommend the same approach described for PT-MCD. 
This approach comprises of reduction of immunosuppression, 

anti-CD20 antibody therapy with additional systemic chemotherapy 
in life-threatening cases, and the use of antiviral agents in the pre
sence of high HHV-8 viraemia, considering reports of successful 
treatment of primary HHV-8 primary infection with foscarnet.47 

Significant elevation of liver enzymes can be a feature of donor-de
rived primary HHV-8 infection and it can be particularly severe in 
liver allograft recipients. Two published cases 28 describe the onset 
of acute hepatitis accompanied by pleural and peritoneal effusions, 
no response to antiviral treatment with cidofovir, and progression to 
multiorgan failure and death. As previously discussed, given the 
pathogenesis of HHV-8 disease, antivirals should only be considered 
as one element of the treatment strategy. Delayed use of im
munochemotherapy in the context of MCD/KICS in primary HHV-8 
infection may lead to a lethal outcome, which cannot be prevented 
by the sole use of anti-herpesvirus agent. 

Tocilizumab, a humanized antibody that targets gp80 (human IL- 
6 receptor) has demonstrated clinical benefit in idiopathic (HHV-8 
negative) MCD. It has been used as a part of a multiagent regimen 
alongside Rituximab, and in Rituximab refractory cases of MCD and 
KICS. However, the viral homologue vIL6 bypasses gp80 by binding 
directly to the gp130 subunit of the IL6 receptor.53 

Conclusion 

Unlike other members of the human herpesvirus family, HHV-8 
infection is not ubiquitous and there are endemic regions of high 
seroprevalence and non-endemic countries. HHV-8-related disease 
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in SOTR mirrors this geographic distribution and is uncommon in 
UK, but increased awareness of the various disease presentations is 
leading to a slow rise in case ascertainment. Although much remains 
to be learnt about the real impact of HHV-8 in SOTRs, it is important 
for diagnostic and treatment experiences to be shared, with the aim 
of improving outcomes for patients who develop symptomatic 
disease. 
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