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Abstract

Background: HHV-8/Kaposi Sarcoma herpesvirus (KSHV) has been associated with a broad spectrum
of diseases in solid organ transplant (SOT) recipients. Primary donor-derived infection can be
associated with severe and rapidly fatal non-neoplastic disease, and diagnosis is made with high
HHV-8 DNAemia. Methods: We carried out an international survey to investigate the current
approach to HHV-8 screening and management in SOT since a protocol has not been established by
international guidelines. Results: A total of 51 transplant centers from 15 countries filled out
the survey. HHV-8-associated diseases in SOT have been diagnosed during the previous 5 years in

67% of centers. Pre-transplant serological screening is performed in 17 centers (33%) and post-

Author Manuscript

This article is protected by copyright. All rights reserved.



transplant HHV-8 nucleic acid testing (NAT) monitoring is performed in 21 centers (41%). Performing
HHV-8 NAT monitoring and serological screening were found associated with having diagnosed in
the previous 5 years a non-malignant HHV-8-associated disease. Conclusions: Serological pre-
transplant screening of donors and recipients and post-transplant HHV-8 NAT monitoring
recommendations should be standardized. Even though serological assays are not optimal, they
could contribute to increasing knowledge on epidemiology and management of HHV-8 associated

diseases after SOT.

Introduction

HHV-8/Kaposi Sarcoma herpesvirus (KSHV) is a y-herpesvirus. Seroprevalence ranges from 0-5% in
North America, northern Europe, and Asia, between 5-20% in the Mediterranean and Middle East,
and more than 50% in some regions of Africa.' However, even in low prevalence regions, some
populations, such as people living with HIV and men who have sex with men have seroprevalence
rates that reach 33- 40%. > HHV-8 is the causative agent of Kaposi Sarcoma (KS), primary effusion
lymphoma (PEL) and multicentric Castleman’s disease (MCD). It has also been reported to cause

34,56 Recently,

bone marrow suppression, clonal gammopathy, and hemophagocytic syndrome.
KSHV-associated inflammatory cytokine syndrome (KICS) has been described in HIV patients and
solid organ transplant (SOT) recipients.”® In HHV-8 seropositive SOT patients at the time of

transplant, iatrogenic immunosuppression can cause HHV-8 lytic reactivations and uncontrolled

expansions of latently infected cells, which may lead to neoplastic disease.’ Primary donor-derived

infection can be associated with severe and rapidly fatal neoplastic or non-neoplastic disease.Error!

, 10, 11,12,13,14
d.

Bookmark not define HHV-8 serological screening is not mandatory, and a

standardized HHV-8 management protocol has not yet been established." The lack of a gold
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standard in serologic assays for anti-HHV-8 antibodies is a major obstacle to routine implementation
of screening protocols, and the principal reason why the true prevalence of HHV-8 infection may be
underestimated.Error! Bookmark not defined. Our survey, endorsed by the ESCMID Study Group for
Infections in Compromised Hosts (ESGICH) and SITA (Societa Italiana di Terapia Antinfettiva),
investigated the current approach of transplant centers to screening and management of HHV-8 in

SOT recipients.

Materials and Methods

The survey was carried out between June and October 2019. We e-mailed a questionnaire reviewed
by an ESGICH expert panel to 160 clinicians from 140 centers and 22 countries. Ethics Committee
approval was not required. We did an analysis to identify characteristics associated with serological
screening and post-transplant HHV-8 NAT monitoring. Centers were classified as low or high
prevalence of HHV-8 when the literature indicated HHV-8 IgG seroprevalence in the corresponding
country less or equal 6% or more than 6%, respectively. Continuous variables are expressed as
median with range, and categorical variables as number and percent values, and compared,
respectively, with Mann-Whitney test and chi-square (or Fisher’s exact test if required). A p value
<0.05 was considered statistically significant. All analyses were done with the Statistical Package for

Social Sciences (SPSS for Windows version 22.0, SPSS Inc., Chicago, IL, USA).

Results

A total of 51 transplant centers from 15 different countries filled out the survey: Italy (23 centers),
Spain (8 centers), U.S.A. (4 centers), Brazil (2 centers) and one center each from Argentina, Belarus,
Canada, France, Greece, Israel, the Netherlands, Slovenia, Sweden, Switzerland and the U.K. Three

questionnaire responses were anonymous.
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Transplant programs included liver transplantation in 42 centers [median number of yearly
transplants (Tx/Y): 50, range: 3-160], kidney in 47 centers (Tx/Y: 80, range: 10-300), lung in 22 (Tx/Y:
20, range: 1-105), heart in 26 (Tx/Y: 20, range: 1-96), bowel in 9 (Tx/Y: 1, range: 1-3), and pancreas in
24 (Tx/Y: 6, range: 1-25). Because (val)ganciclovir is known to influence HHV-8 replication, we
investigated the approach for CMV prevention in CMV D+/R- recipients: antiviral prophylaxis was
used in 34 centers (67%), preemptive strategy in 12 and in 5 centers the approach varied depending

on the type of transplant.

Overall, 34 centers (67%) did not perform any screening for HHV-8. The remaining 17 centers (33%)
performed serology before or immediately after transplant. Routine screening was performed only
in recipients in 9 centers, both donor and recipients in 4 centers, only in donors in 2 centers, and in 2
centers the screening of donors or recipients was based on risk factors and/or country of origin.
Variables associated with serological screening for HHV-8 were: being in a high (>6%) HHV-8
seroprevalence country, being an Italian center, presence of protocol for post-transplant HHV-8 NAT
monitoring and having diagnosed at least one case of non-malignant disease (e.g., KICS-like

syndrome) in the previous 5 years (Table 1).

Enzyme-linked immunosorbent assay (ELISA) was the preferred serological assay for serological
diagnosis (14 centers), followed by immunofluorescence assay (IFA) (in 10 centers lytic and latent

antigen, in 1 only lytic, in 1 only latent).

Transplant suitability was not influenced by the HHV-8 serology results in any center.

Thirty centers (59%) did not perform HHV-8 NAT monitoring after transplant, 10 (20%) monitored
HHV-8 DNAemia only in symptomatic patients, 3 (5.8%) performed universal HHV-8 NAT monitoring

and 8 (15.6%) used different risk-based approaches (1 only monitored R+, 1 only monitored D+/R-, 2
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used test for HHV-8 DNAemia monitoring was quantitative commercial PCR (52%). The frequency of

post-transplant HHV-8 NAT monitoring widely differed between centers.

According to the responses, characteristics associated with HHV-8 NAT monitoring were: Italian
transplant program, performing serological screening and having diagnosed a non-neoplastic HHV-8-
related disease in the previous 5 years. The use of anti-CMV prophylaxis was associated with lower

rates of post-transplant HHV-8 NAT monitoring (Table 1).

The most common approach in cases of detectable HHV-8 DNAemia was reducing
immunosuppression (n=29, 57%) and/or switching from calcineurin inhibitor to m-TOR inhibitor

(n=23, 45%), with or without antivirals.

Only 2 centers tested HHV-8-specific T-cell responses with interferon gamma-Elispot.

Overall, 67% of centers diagnosed HHV-8-associated diseases in the previous five years, being
cutaneous KS (n=16) and visceral KS (n=16) the most frequent ones. A non-malignant disease was
reported by 14 centers, MCD was reported by 8 centers, and PEL by 4. Thirty centers (59%) reported

a previous diagnosis of severe HHV-8 disease (any disease other than cutaneous KS).

The characteristics associated with previous diagnosis of non-neoplastic HHV-8-associated disease
were: performing pre-transplant serological screening, post-transplant HHV-8 NAT monitoring, and
Italian centers. The use of anti-CMV prophylaxis was associated with lower probability of reporting a

non-neoplastic disease (Table 1).

Discussion
Our international survey showed that only 33% of the participating centers performed pre-
transplant HHV-8 serological screening, with varying rates from 37.5% of centers in HHV-8 high

prevalence areas, and 0% in low prevalence areas. In Italy, 57% of centers performed serology,
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compared to 8% in the other countries. Although the screening rate varied between high and low
risk epidemiological areas, it was far from uniform even in the same regions.

Serology screening for certain viral infections is a well-established component of the risk mitigation
strategy and is vital for optimizing post-transplant outcomes.'® International guidelines mandate pre-
transplant CMV and EBV serology screening. While it does not represent a contraindication to
transplantation, a seronegative recipient matched with a seropositive donor (D+/R-) will require
intensive monitoring and post-SOT prevention strategies. HHV-8 serology screening of SOT donor
and candidate is not recommended by international guidelines, but it may be useful to assess the
risk of post-transplant HHV-8 disease. B! Bookmark not defined.

Organs should not be excluded based on HHV-8 serology results, but information on the HHV-8
status provides the opportunity to monitor clinically and/or virologically patients at risk for HHV-8-

Errol

related disease Bror! Bookmark not defined. |\ -35es of D+/R- mismatch, close monitoring of the recipient by
HHV-8 NAT could promptly identify donor-derived HHV-8 infection. The knowledge of a positive
HHV-8 DNA is important as allows the clinician to modulate the immunosuppression and improve
the likelihood of early diagnosis of complications since timely recognition and treatment of HHV-8
disease has been associated with better outcomes when compared to late diagnosis of symptomatic
disease. ” Monitoring symptomatic patients should be part of the management of any patient with
suspicion of HHV-8 associated disease.

Regarding serological diagnosis, we did not find a clear preference between IFA or ELISA. In a recent
multicenter, prospective evaluation of six HHV-8 serological assays, only two lytic antigen-based IFAs
demonstrated agreement with the predefined reference standard.fre" Bookmark not defined. nogpite the

lack of optimal assay, this should not be a limitation for donor and recipient screening since the

result does not affect transplant suitability, it could be performed in the days following
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transplantation in a reference laboratory to obtain maximum reliability, and might contribute to
better identification of risk for HHV-8 associated pathology.

PT-KS is the most frequently reported HHV-8-associated disease in SOT, with well characterized
diagnosis and treatment. Since the discovery of HHV-8 in 1994," there has been accumulating
evidence of HHV-8-induced non-neoplastic diseases, uncommon but life threatening, following
primary infection or reactivation in SOT.Error! Bookmark not defined.Error! Bookmark not defined.Error! Bookmark not

defined.,Error! Bookmark not defined.,Error! Bookmark not defined.Error! Bookmark not defined.,Error! Bookmark not defined.,Error! Bookmark not

defined. 19 These conditions have non-specific clinical manifestations and are not associated with the

classical KS cutaneous lesions, which lead to diagnostic challenges. The diagnosis of a non-malignant
HHV-8 disease requires a high index of suspicion and is mainly based on the detection of high levels
of HHV-8 DNAemiaError! Bookmark not defined., so diagnosis might be difficult in centers that do
not perform HHV-8 NAT. In our study, among 17 centers that did not report HHV-8-associated
complications, 14 did not monitor HHV-8 NAT, and 13 did not perform serology. On the contrary,
performing HHV-8 NAT monitoring and serological screening were characteristics associated with
having diagnosed an HHV-8-related non-malignant disease. Therefore, it is possible that HHV-8-
associated non-neoplastic diseases may be underreported/underdiagnosed in centers without HHV-
8 NAT availability. Another possible explanation is that centers in which patients had previous
received diagnosis of KICS-like syndrome or other non-malignant severe HHV-8-associated disease,
have implemented HHV-8 NAT monitoring because of this previous experience. In the absence of
HHV-8 NAT testing, clinical manifestations of HHV-8-related disorders could have been attributed to
other etiologies or classified and treated as non-specific hemophagocytic or inflammatory
syndromes.

Regarding HHV-8 disease management, our survey shows that most clinicians followed consensus

recommendations advising careful reduction of immunosuppression and switching regimens

Author Manuscript

This article is protected by copyright. All rights reserved.



Error! Bookmark not

containing calcineurin inhibitors to mammalian target of rapamycin (mTOR) inhibitors.
defined.,Error! Bookmark not defined.

Multicentric prospective trials are needed to investigate the rate of donor-derived HHV-8
transmission in mismatched recipients and evaluate the spectrum of HHV-8-associated diseases due
to primary infection or reactivation. In patients at-risk, the optimal approach to HHV-8 NAT
monitoring is still to be defined. Studies should also evaluate the utility of antivirals and mTOR
inhibitors for the prevention and treatment of HHV-8-associated diseases, the dynamic of
development of HHV-8-specific T-cell mediated immunity, and to validate immunomonitoring
protocols aimed at optimizing immunosuppressive therapy to prevent HHV-8-associated disease.
Our study has some limitation, since it is a survey and it is not based in precise patient real data, so it
is not possible to establish any causative link and it serves more as a foundation for further studies
to confirm if HHV-8 monitoring could lead to earlier and better diagnosis of HHV-8 associated
disorders. Moreover, almost half of the included centers were Italian, thus providing unbalanced
representation of worldwide activity. However, the fact that the management varied also within the
same countries proves the point that better understanding of optimal management is required.
Moreover, testing in the same center may vary depending on the organ transplant type but none of
the centers reported that attitudes varied depending on the organ transplanted. In conclusion, 67%
of the centers participating in our survey have experience in diagnosing HHV-8-associated disease
after SOT, suggesting that HHV-8 infection is an important complication, potentially underestimated
in this setting. Despite that, only 33% of centers performed pre-transplant serological screening and
41% post-transplant HHV-8 NAT monitoring. The epidemiology of HHV-8 infection and related
diseases remains poorly defined in SOT recipients, and multicenter studies are needed to define the
need for screening not only in endemic regions. This may represent an emerging threat due to more

intensive migratory activity and expanded acceptance of grafts (such organs from HIV-infected

Author Manuscript

This article is protected by copyright. All rights reserved.



donors). This survey is the starting point to plan future collaborative studies to improve our current
knowledge on the epidemiology of HHV-8 and develop prevention and management strategies for

HHV-8-related disease after SOT.
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e Legends: Table 1: Variables associated with HHV-8 serological screening and HHV-8-DNA
monitoring.
Table 1: Variables associated with HHV-8 serological screening and HHV-8-DNA monitoring.

H
I
C Characteristics All Centers that | Centers that | p Centers that | Centers that | p
centers, | screen for do not monitor do not
n=51 HHV-8 IgG, screen for HHV-8-DNA, | monitor
n=17 (33%) | HHV-8 n=29 (57%) | HHV-8-DNA,
m serology, n= 22 (43%)
n=34 (67%)
Prevalence of HHV-8 IgG positivity (n=48)° 0.044 0.35
High 40 15 (37.5) 25 (62.5) 17 (42) 23 (58)
Low 8 0(0) 8 (100) 2 (25) 6 (75)
Country (n=48) ° <0.0001 0.021
Italy 23 13 (56.5) 10 (43.5) 10 (43) 13 (57)
! Other * 25 2(8) 23 (92) 19 (76) 6 (24)
Organ transplanted
Liver tx 42 14 (33.3) 28 (66.7) 1 15 (38) 27 (64) 0.087
No liver tx 9 3(33.3) 6 (66.7) 6 (67) 3(33)
Kidney tx 47 15 (31.9) 32 (68.1) 0.461 20 (43) 27 (57) 0.493
No kidney tx 4 2 (50) 2 (50) 1(25) 3(75)
Lung 22 4 (18.2) 18 (81.8) 0.046 7 (32) 15 (68) 0.237
H No lung tx 29 13 (44.8) 16 (55.2) 14 (48) 15 (52)
Heart 26 5(19.2) 21(80.8) 0.029 10 (38.5) 16 (61.5) 0.688
: No heart 25 12 (48) 13 (52) 11 (44) 14 (56)
Pancreas tx 25 6 (24) 19 (76) 0.166 9 (36) 16 (64) 0.451
No pancreas 26 11 (42.3) 15 (57.7) 12 (46) 14 (54)
Bowel tx 9 1(11.1) 8(89.9) 0.119 3(33) 6 (67) 0.598
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No bowel 42 | 16(38.1) | 26(61.9) 18 (43) 24 (57)

Use of anti-CMV prophylaxis 0.001 0.041
Yes 34 7 (20.6) 27 (79.4) 11 (32.4) 23 (67.6)

No 14 10 (71.4) 4 (28.6) 9 (64.3) 5(35.7)

Performing HHV-8 DNA monitoring 0.000

Yes 21 13 (61.9) 8 (38.1) / /

No 30 4 (13.3) 26 (86.7) / /

Diagnosis of at least one case of invasive HHV-8-associated | 0.07 0.126
disease in the previous 5 years$§

Yes 30 13 (43.3) 17 (56.7) 15 (50) 15 (50)

No 21 4(19) 17 (81) 6 (28.6) 15 (71.4)

Diagnosis of at least one case of non-neoplastic HHV-8- 0.027 0.007
associated disease (e.g., KICS-like) in the previous 5 years

Yes 14 8(57.1) 6 (42.9) 10 (71.4) 4 (28.6)

No 37 9 (24.3) 28 (75.7) 11 (29.7) 26 (70.3)

°3 responders were anonymous *Argentina, Belarus, Brazil, Canada, France, Greece, lIsrael,
Netherlands, Slovenia, Spain, Sweden, Switzerland, U.K., U.S.A. § Excluding cutaneous KS
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