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ABSTRACT Human herpesvirus (HHV)-8 is an oncogenic gamma herpesvirus that was first described in
1994 in Kaposi sarcoma lesions. HHV-8 is involved in the pathophysiological features of multicentric
Castleman’s disease (MCD) and primary effusion lymphoma (PEL), both rare B-cell lymphoproliferative
diseases. HHV-8-related tumours occur almost exclusively in immunocompromised patients, mostly those
with HIV infection. Combined antiretroviral therapies have reduced the incidence of Kaposi sarcoma but
not MCD and PEL.

HHV-8-related diseases frequently exhibit pulmonary involvement, which may indicate the disease.
Kaposi sarcoma in the lung is often asymptomatic but may require specific therapy. It mostly shows
cutaneous or mucosal involvement. Patients with typical MCD present fever and lymphadenopathy
associated with interstitial lung disease without opportunistic infection. Specific treatment may be urgent.
PEL provokes a febrile, lymphocytic-exudative pleural effusion, without a pleural mass on computed
tomography scan. Rapid diagnosis prevents unnecessary examinations and leads to specific, rapid
treatment. Therapy is complex, combining antiretroviral therapy and chemotherapy.
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Introduction

Human herpesvirus (HHV)-8, or Kaposi sarcoma herpesvirus, is the eighth and most recently discovered
member of the HHVs. It was discovered in 1994 in Kaposi sarcoma lesions [1]. HHV-8 was later linked to
multicentric Castleman’s disease (MCD) and primary effusion lymphoma (PEL) [2-4]. Pulmonary
manifestations of HHV-8 infection occur almost exclusively in immunocompromised patients, mostly
during HIV infection. HHV-8 was suspected of being involved in the pathogenesis of pulmonary
hypertension, sarcoidosis or multiple myeloma, without confirmation [5-7].

This narrative review briefly introduces the features of HHV-8, and then focuses on the clinical
manifestations of HHV-8 infection and pulmonary manifestations of Kaposi sarcoma, MCD and PEL,
mainly during HIV infection. This review involved a search of the literature on HHV-8 and the lung. We
searched Medline via PubMed with the terms “HHV-8”, “Castleman’s disease”, “Kaposi” and “primary
effusion lymphoma” for articles published in English up to June 2012. We hand-searched the reference lists
of clinically relevant articles for other articles. Titles were screened and then abstracts were read to select
relevant articles. Abstracts describing studies of localised Castleman’s disease, for example, were not read.

Human herpesvirus-8
Like all herpesviruses, HHV-8 is a double-stranded DNA virus. HHV-8 belongs to the y2-herpesvirus, or
Rhadinovirus. Genotypically, it is the closest HHV to oncogenic Epstein—Barr virus (EBV) (fig. 1) [9].

Like all herpesviruses, HHV-8 has two modes of viral replication: a lytic and a latent phase. In the latent
phase, only a few viral genes are expressed in infected cells and the virus genome replicates with cellular
mitosis. PCR revealed that during this phase, HHV-8 persists without detectable replication in the blood
[10]. During the lytic phase, numerous genes are expressed and viral homologues of human pro-
inflammatory cytokines, such as viral interleukin 6 (vIL-6), lead to inflammation, angiogenesis and cell
growth. Most of the clinical effects of MCD are secondary to viral proteins such as vIL-6 [11-13].

The reservoir of HHV-8 is strictly human. It is endemic and persists in the latent phase in Africa and around
the Mediterranean. The prevalence is almost 50% in sub-Saharan Africa, 30% in Sicily, and <1% in
Northern Europe and Asia [14].

Primary HHV-8 infection is asymptomatic or results in non-specific signs of infection and is rarely
diagnosed. A retrospective diagnosis of HHV-8 primary infection was reported: the patient presented fever,
arthralgia and polyadenopathy, which may be mistaken for numerous viral primary infections [15].

In low-prevalence countries, HHV-8 transmission is mostly sexual, essentially in populations with high-risk
sexual behaviour, with a high frequency of HIV and HHV-8 co-infection [14, 16]. HHV-8 may be
transmitted by blood transfusion or organ transplantation [17, 18]. In high-prevalence countries, the
seroprevalence increases during childhood, which suggests transmission between the mother and child, or
sibling or playmate. Saliva may be the biological fluid implicated in both sexual and familial transmissions
because it can contain high levels of HHV-8 [19, 20].

To evaluate its prevalence in epidemiological studies, HHV-8 infection is diagnosed by immunoglobulin
(Ig)G-positive serology results [15]. The results of past studies were affected by the high variability of the
available tests [21]. The sensitivity and specificity of current HHV-8 serology tests are 89-98% and 83-97%,
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TABLE 1 Diagnosis of human herpesvirus (HHV)-8 diseases associated with HIV infection

Kaposi sarcoma

Multicentric
Castleman’s disease

Primary effusion

Disease HHV-8 serology PCR HHV-8 Co-infection with EBV Histology and LANA staining
Not required <2 log No Not required
Not required 2-4 log No Required
Not required >4 log gradient between 70% of cases PCR or EBER Cytology required
serum and pleural hybridisation

lymphoma

EBV: Epstein-Barr virus; LANA: latency-associated nuclear antigen; EBER: EBV-encoded RNA.

DOI: 10.1183/09031936.00154212

respectively [22, 23]. This poor accuracy explains why serology is not used in clinical practice, and why
HHYV-8 infection is diagnosed by clinical examination, histology or PCR (table 1). Cells infected with HHV-
8 may be identified by immunohistochemistry, because they express latency-associated nuclear antigen
(LANA). Real-time PCR provides a quantitative approach to analyse HHV-8 viral load and results are
correlated with the number of infected cells and type of disease [10, 24].

HHYV-8 is an oncogenic virus infecting mostly B-cells in the latent state. However, in Kaposi sarcoma, the
infected cells are spindle cells expressing some markers of endothelial cells [25]; in MCD they are naive
monotypic B-cells [26]; and in PEL, they are post-germinal B-cells [27]. Proliferation of infected spindle
cells is lower than that of infected tumoural B-cells. The PCR-assessed viral load of HHV-8 is higher in PEL
than Kaposi sarcoma. Indeed, blood viral load may be <2 log copies per 10> peripheral blood mononuclear
cells (PBMCs) in Kaposi sarcoma, 2—4 log copies per 10° PBMCs in MCD and >4 log copies per 10° PBMCs
in PEL [28]. However, PCR alone cannot be used for the diagnosis, and PCR results must be interpreted
with clinical and histological data (table 1). Moreover, PCR results are often negative for patients with
disease in remission or for asymptomatic HHV-8 carriers [10, 29].

HHV-8 diseases may appear in older patients with the classical Mediterranean Kaposi sarcoma form and
MCD, or occasionally during immunosuppressive therapy. However, they are most frequently observed
during HIV infection [30, 31].

Kaposi sarcoma

Epidemiology

Cutaneous Kaposi sarcoma was described 150 years ago in the Mediterranean area and in males in Middle
Eastern countries [32]. Kaposi sarcoma was found frequently during HIV infection at the stage of AIDS.
Moreover, in the 1980s, Kaposi sarcoma was one of the opportunistic infections leading to the description
of AIDS and is an AIDS indicator. Combined antiretroviral therapy (cART) has been widely used since the
middle of the 1990s, and the prevalence of Kaposi sarcoma has decreased from 30 per 1000 to 0.03 per
1000 patient-years [33]. Today, Kaposi sarcoma mainly occurs in patients without cART or with disease
uncontrolled by cART, but can also be seen in cART-treated patients with low viraemia. The median CD4
cell count is about 150 cellssmm™ [34]. Kaposi sarcoma during HIV infection can also appear at the
beginning of cART. Indeed, several series of immune reconstitution syndrome associated with Kaposi
sarcoma have been reported [35].

Clinical presentation

Cutaneous Kaposi sarcoma lesions are macules, papules or nodules that may evolve into ulcerative or
indurate tumours. They are well delimited and red or purple (fig. 2). Lesions are painless and not pruritic.
They may vary from a few millimetres to >10 cm in diameter. Chronic lesions may be associated with
lymphatic oedema, known as Kaposi sarcoma-associated elephantiasis [36]. Lesions may be diffuse or
localised, particularly to the trunk. Repartition may vary by type of immunodeficiency. Mediterranean
Kaposi sarcoma mostly affects the legs and HIV-associated Kaposi sarcoma the trunk [31].

Half of patients present mucosal lesions in the mouth, larynx, pharynx and, less frequently, the nose.
Lesions are purple nodules that may grow and ulcerate. Cervical lymphadenopathy or regional adenopathy
may be present [37, 38].

Visceral localisation of Kaposi sarcoma may be a major concern and is more frequent in HIV-associated
than non-HIV-associated Kaposi sarcoma [31]. Localisation is most frequently pulmonary and
gastrointestinal. Gastrointestinal Kaposi sarcoma is mostly asymptomatic but may be responsible for bleeding.
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FIGURE 2 Well delimited purple macule
typical of cutaneous lesions of Kaposi
sarcoma.

Pulmonary manifestations

Almost 45% of HIV-infected patients with cutaneous Kaposi sarcoma show pleural or pulmonary
manifestations of Kaposi sarcoma. Conversely, 85-95% of patients with pulmonary Kaposi sarcoma also
present with cutaneous involvement [39-41]. Pulmonary Kaposi sarcoma is usually asymptomatic and
detected on chest radiography or bronchoscopy performed for suspected infection. When symptoms are
present, they are not specific (cough or dyspnoea). Pleural pain or haemoptysis is more suggestive but less
frequent. Afebrile cough with an insidious beginning, radiographic findings suggestive of oedema and
cutaneous localisation of Kaposi sarcoma are suggestive of pulmonary localisation [39].

Chest radiography shows nodular opacities or masses that may be single or multiple, dense, homogenous,
or ill-defined and which may merge. Also found are opacities that are linear, bilateral, peribronchovascular,
perihilar, predominant in the bases and prolonged in the periphery as thin reticular opacities (fig. 3). Small or
moderate, unilateral or bilateral pleural effusion is frequent [40, 42]. Alternatively, chest radiography may give
normal results or may show superimposed abnormalities of Kaposi sarcoma and an opportunistic infection.

Visualisation of abnormalities seen on chest radiography is little improved with computed tomography
(CT) scan. The CT scan shows bilateral, centrilobular ill-defined nodules that are more pronounced in the
lower zone. The nodule is surrounded by ground-glass opacities, which form a halo. Typical
peribronchovascular fusing from the pulmonary hilum, septal thickening, consolidations, mediastinal
lymphadenopathy, or a small or moderate pleural effusion may be present (fig. 4) [39, 40, 42, 43].

Bronchoscopy is necessary for the diagnosis of pulmonary involvement of Kaposi sarcoma. It reveals
rounded, raised, non-crumbly, red, irregularly shaped lesions from 0.2 to 1 cm in diameter on the trachea
or bronchi, specifically from the carina to the bronchial division. The macroscopic aspect is sufficient for
visualisation by an experienced pulmonologist (fig. 5). Analysis of bronchoalveolar lavage fluid (BALF)
reveals normal cell counts but may reveal alveolar haemorrhage, which therefore excludes opportunistic
infection [44, 45]. Increased HHV-8 viral load in BALF, as assessed by PCR, could have 100% sensitivity
and 98% specificity [46]. Bronchial biopsy is not mandatory for diagnosis, because results may be a false
negative, with a theoretical risk of bleeding. At present, the diagnosis is difficult because of the decreased
prevalence of Kaposi sarcoma and the loss of experts in the field.

Thoracic Kaposi sarcoma may involve the visceral pleura. Pleural puncture reveals exudative sero-haematic
or haemorrhagic fluid, with no cell predominance. Effusion may be a chylothorax in 20% of cases without
pleural localisation of Kaposi sarcoma. Cytology of pleural fluid and percutaneous pleural biopsy are not
helpful. When required, pleuroscopy shows typical red or purplish lesions for diagnosis [47]. In the absence
of accessible bronchial lesions, surgical lung biopsy may be necessary. After BALF and CT scan evaluations,
this situation is extremely rare.

Diagnosis

Cutaneous findings, CD4 count <200 cells-mm, uncontrolled HIV infection, and thoracic imaging and
bronchoscopy findings with BALF analysis are often sufficient for Kaposi sarcoma diagnosis [48].
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FIGURE 3 Chest radiograph showing
bilateral multiple nodular opacities,
predominant in the bases in a patient
with pulmonary Kaposi sarcoma.

HHYV-8 serology and PCR of blood are not necessary and may give false-negative results (table 1) [10]. PCR
analysis of pleural HHV-8 infection has not been demonstrated to be useful but may be helpful in diagnosis.
A low HHV-8 viral load in pleura would rule out PEL [49].

Differential diagnosis

Almost no differential diagnosis exists for the disease, except in rare cases of pulmonary lymphoma (e.g. in a
patient with cutaneous Kaposi sarcoma, peribronchovascular and septal thickening, CD4 count
<200 cellss-mm™ and exclusion of opportunistic infection by BALF analysis [42]).

The most frequent differential diagnosis is opportunistic infection with, for example, Bartonella henselae,
lymphoid interstitial pneumonia, carcinomatous lymphangitis and sarcoidosis [50]. BALF analysis is helpful
and shows, in lymphoid interstitial pneumonia for instance, lymphocytic alveolitis with predominance of
CD8 positivity. For alveolar haemorrhage, the most frequent differential diagnoses are cardiac insufficiency
and opportunistic infection, particularly Aspergillus or cytomegalovirus infection [50].

FIGURE 4 Computed tomography images showing one centrilobular ill-defined nodule surrounded by ground-glass
opacities (a), peribronchovascular thickening fusing from the pulmonary hilum and a small left pleural effusion (b), all
typical of Kaposi sarcoma.
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FIGURE 5 Endoscopic view of bronchial
localisation of Kaposi sarcoma.

Evolution and therapy

Except for a functional or vital risk of respiratory insufficiency, in Kaposi sarcoma, HIV infection must be
controlled first to rapidly reverse the immunodeficiency (table 2). cART alone is generally sufficient to cure
Kaposi sarcoma associated with HIV [51]. However, a few cases have been reported of paradoxical
worsening soon after the beginning of cART [52]. Therapy must be evaluated after 3 months of cART with
at least one protease inhibitor. Protease inhibitors are superior to other classes of antiretroviral drugs in
experimental models of HHV-8 infection [53, 54]. Thus, in the absence of haemoptysis or respiratory
insufficiency, with pulmonary localisation of Kaposi sarcoma, the first-line therapy is cART alone.

Anti-HHV-8 antiviral therapy (cidofovir, ganciclovir or foscarnet) has demonstrated in vitro activity against
HHV-8 infection, but not against Kaposi sarcoma [55]. Local therapy with vinblastine, cryotherapy, laser
therapy, radiotherapy or surgical removal may be considered for cutaneous Kaposi sarcoma, but has never
been investigated for pulmonary Kaposi sarcoma [56].

If necessary, pulmonary Kaposi sarcoma localisations may be treated with systemic chemotherapy such as
anthracycline (pegylated liposomal doxorubicin or liposomal daunorubicin), vinblastine, bleomycin or
paclitaxel (table 2). Anthracyclines are well tolerated despite the risk of cardiac toxicity; response rates are
almost 50%, with a median of 5 months response [57]. Chemotherapy with paclitaxel shows almost the
same efficacy but can interact with protease inhibitors [58, 59]. Protease inhibitors, such as ritonavir, are
among the most potent antiviral drugs and are often a component of cART [60]. Protease inhibitors are
metabolised by the cytochrome P450 system. They may inhibit or induce the system and alter the

TABLE 2 Proposed recommendations for therapy of human herpesvirus (HHV]-8 lung disease during HIV infection

Disease Antiretroviral Anti-HHV-8 antiviral Local therapy Chemotherapy
therapy therapy
Kaposi sarcoma Yes No Possible for Monotherapy if symptomatic patient
cutaneous lesions or failure of antiretroviral therapy”
Multicentric Castleman’s Yes Controversial No Etoposide + rituximab
disease
Primary effusion Yes Controversial For palliative care CHOP + methotrexate
lymphoma

CHOP: cyclophosphamide, adriamycin, vincristine and prednisone. #: paclitaxel or liposomal anthracyclins induce rapid remission with interaction
between paclitaxel and protease inhibitors.
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metabolism of other drugs, such as paclitaxel, that are metabolised by this pathway [61]. Indeed, paclitaxel
exposure (the area under curve) is increased in patients receiving protease inhibitors. However, the
treatment does not always result in increased toxicity [62]. The easiest alternative is to switch the protease
inhibitor for another antiviral drug; if necessary, paclitaxel and a protease inhibitor may be associated, with
close monitoring [63]. Bleomycin and vinblastine show poor response when used as monochemotherapy
and are usually combined with pegylated liposomal doxorubicin [59]. Furthermore, chemotherapy induces
additional immunodeficiency, which necessitates prophylaxis against pneumocystosis and toxoplasmosis.
Haematological toxicity due to chemotherapy may require haematopoietic growth-factor therapy [64].

Other therapies that could be effective for Kaposi sarcoma, which are currently being evaluated, include
interferon-o, mTOR inhibitors such as rapamycin, or angiogenesis inhibitors such as lenalidomide,
bevacizumab, sunitinib or sorafenib [57, 65].

Multicentric Castleman’s disease

Definition

The definition of Castleman’s disease is histological: angiofollicular lymph-node hyperplasia. Localised
disease, the most frequent form of Castleman’s disease in non-immunocompromised patients, is not
associated with HHV-8 infection. HHV-8-associated MCD is distinguished from classical hyaline-vascular
or plasma cell type Castleman’s disease. HHV-8 is considered the aetiological agent of most HIV-associated
MCD and half of non-HIV-associated MCD [2, 66].

MCD is rare. Evaluating the prevalence of MCD after the introduction of cART in the mid-1990s has been
difficult, particularly because HIV-associated MCD was described at the same time [67]. MCD may occur in
patients with controlled or uncontrolled HIV infection. The largest series of MCD-associated HIV infection
in France consisted of 173 patients, as compared with almost 150 000 patients living with HIV infection in
France [66, 68].

Clinical examination and complementary exams

The initial presentation of MCD may suggest lymphoma with fever, polyadenopathy and hepato-
splenomegaly. MCD presents outbreaks that may spontaneously resolve and questioning may reveal a
previous flare that remained without diagnosis.

Cutaneous or mucous localisation of Kaposi sarcoma may be present in almost 75% of cases [69]. Nasal
obstruction is frequent, and pulmonary symptoms (cough, dyspnoea and expectoration) are present in 33—-75%
of cases. Haemoptysis is rare. Pulmonary auscultation may show crackles [67, 69, 70]. When respiratory
symptoms are present, chest radiography shows bilateral interstitial opacities that may consolidate to alveolar
opacities. Mediastinal lymphadenopathy and a small pleural effusion may be present (fig. 6).

Chest CT scan shows reticular and micronodular opacities with lymphatic distribution: either subpleural,
peribronchovascular or septal. Nodular or ground-glass opacities may be present. CT scan shows 1-3 cm
mediastinal lymphadenopathies. A small pleural effusion may be present. CT scan results appear normal
with resolution of the flare [71].

Biological tests usually show anaemia with inflammatory syndrome and C-reactive protein level is almost
always >200 mg-L™" [72]. Life-threatening forms of MCD are associated with haemophagocytic syndrome
[73]. High liver enzyme levels and renal insufficiency may be present [74]. Protein electrophoresis reveals
polyclonal hypergammaglobulinaemia and hypoalbuminaemia in ~50% of cases. Biological test results for
almost 30% of patients show autoimmunity, by direct anti-globulin test or use of anti-cardiolipin and/or anti-
phospholipid antibodies. Autoimmune manifestations are related more to MCD and not HIV. Indeed, except
for idiopathic or thrombotic thrombocytopenic purpura, autoimmune diseases are rare during HIV infection.

PCR-assessed HHV-8 viral load is always increased in peripheral blood and has a good negative predictive
value (table 1) [10, 72]. A high HHV-8 viral load may predict an MCD flare [75]. Viral HHV-8 load is
usually 2—4 log copies per 10° PBMCs [28] and, thus, HHV-8 serology is not helpful.

Bronchoscopy is rarely necessary. In a series of 12 patients, none presented macroscopic abnormalities,
particularly Kaposi sarcoma lesions. BALF analysis revealed increased cellular counts in five out of 11
patients and increased alveolar lymphocytes in seven out of 11. None had a simultaneous pulmonary
opportunistic infection [70].

Diagnosis

MCD is generally diagnosed on histological examination of a lymph-node biopsy [76]. Results typically
show follicular hyperplasia, hyalinisation and involution of germinal centres; hyperplasia of the mantle zone
shows concentric rings of lymphocytes, “onion-skin layers”. Increased vascularity with capillary
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FIGURE 6 a) Chest radiography and b) computed tomography image
of a patient with a multicentric Castleman’s disease flare showing
bibasal ground-glass opacities with small bilateral pleural effusion. c)
Chest radiography results are almost normal after resolution of the
flare with etoposide.

proliferation and endothelial hyperplasia is observed. Sheets of plasma cells are present in interfollicular
areas. Results of only one surgical lung biopsy have been reported and showed lesions similar to those in
lymph nodes [71].

HHV-8 infected cells are detected by immunohistochemistry with LANA-1 antibody. Infected cells are
dispersed in the mantle zone [77, 78]. LANA assay confirms the diagnosis, particularly in difficult
histological cases. HHV-8 infected cells are not infected with EBV, and in situ hybridisation with EBV-
encoded RNA (EBER) gives negative results. EBV does not seem to play a role in MCD. Kaposi sarcoma and
MCD lesions may coexist in the same lymph node in almost two-thirds of cases [79].

In MCD lesions, HHV-8 infected cells are B-cells with plasma-cell differentiation. Previously, they were
called plasmablasts; however, they are naive B-cells. The characterisation of surface immunoglobulin shows
monotypic IgM-A B-cells, but they are polyclonal [26]. B-cells may group together in a sheet of monoclonal
cells, called microlymphoma. Clinical and therapeutic implications of this observation remain to be
determined [78].

Differential diagnosis

The main differential diagnoses are tuberculosis and Hodgkin or non-Hodgkin lymphomas, which require a
histological diagnosis. With high PCR-assessed HHV-8 viral load, HHV-8 related disease is likely and non-
HHYV-8 related disease unlikely. However, unusual evolution with therapy should suggest reconsidering the
diagnosis in the absence of histological proof. PCR and serology are then helpful [80]. During HIV
infection, pulmonary manifestations of MCD should exclude infections that justify bronchoscopy with
BALF analysis [70]. Haemophagocytosis may provoke anasarca with pleural effusion. However, pleural
effusion may be secondary to Kaposi sarcoma or PEL, which must be excluded by pleural fluid analysis.

Evolution and therapy

Although MCD flares may spontaneously resolve, they are likely to recur and be life-threatening without a
specific therapy. A review reported a median survival of 11 months and mortality of 47% [69]. The reported
causes of death were infection (24%), organ dysfunction (15%), non-Hodgkin lymphoma (15%) and MCD
(9%). Furthermore, numerous reported infections or organ dysfunctions are probably secondary to
uncontrolled MCD. A long delay in MCD diagnosis may be associated with poor prognosis, but has not
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been demonstrated [69]. However, a recent series in Germany reported a mean survival of 1.5 years before
2005, but 77% 5-year survival after 2005 [81].

The risk of lymphoma used to be 10-20 times higher in patients with MCD as compared with HIV-
infected patients [82]. Most lymphomas occurring after MCD are related to HHV-8 infection [82]. The
risk has probably decreased since the introduction of cART and has been greatly reduced with rituximab
therapy [83].

Recommendations for MCD therapy rely only on expert opinion. They suggest treating: 1) the HIV infection
to reduce immunodeficiency; 2) the lymphoid proliferation; and 3) the HHV-8 infection (table 2) [76, 84].

Animal experiments confirm that co-infection with simian immunodeficiency virus is required for
development of MCD [85]. MCD generally appears in patients with CD4 count <350 cells-mm™.
However, the effect of cART has never been demonstrated in MCD. Moreover, numerous cases of MCD
appearing soon after the initiation of cART have been reported [86]. Nevertheless, beginning cART seems
necessary because active HIV replication increases immunodeficiency and particularly the risk of
lymphoma. A recent review showed an increase in survival since the introduction of cART [69, 82].
Ganciclovir and cidofovir are active against HHV-8 infection in vitro. Cidofovir has no effect on MCD. A
recent series showed transient remission with high-dose zidovudine and valganciclovir, but only 23% were
long-term responders [87, 88].

MCD is not a monoclonal lymphoid proliferation, but is aggressive and lethal. This supports the use of
chemotherapy. Chemotherapy may be required in an emergency and induces rapid remission. Indeed, in
intensive care units, MCD diagnosis is associated with good prognosis among patients with
haemophagocytosis [89]. Remission of MCD symptoms is achieved in almost 24-48 h with i.v. etoposide.
Etoposide may be given orally once a week thereafter. However, long-term therapy with etoposide increases
the risk of myelodysplasia and alternative long-term treatment should be discussed [90]. Avoiding relapse
requires other therapies [69, 91]. Prolonged remission was obtained after polychemotherapy with
cyclophosphamide, adriamycin, vincristine and prednisone (CHOP) or equivalent [69, 92, 93].

Therapy with rituximab, a humanised monoclonal antibody against the protein CD20 in B-cells, is
attractive. Indeed, rituximab, four injections of 375 mg-m™ weekly, led to prolonged MCD remission in
almost 80% of cases [76, 81, 94, 95]. Overall survival of MCD has greatly improved since the use of
rituximab and may be 90% at 5 years [81]. In almost half of the cases, Kaposi sarcoma lesions worsen after
rituximab injection. No other side-effects have been reported. In contrast, with lymphoma-associated AIDS,
rituximab is associated with a high risk of severe infection [96]. It is of note that two small series reported
poor efficacy of rituximab used as first-line therapy in active MCD [49, 97].

Some MCD experts propose etoposide as first-line therapy to control disease and as a relay with multiple
therapies combining ganciclovir, etoposide and rituximab, together with optimised cART [76, 84].
Corticosteroids have a partial effect in MCD but increase the risk of worsening Kaposi sarcoma lesions and
are not recommended [76].

Primary effusion lymphoma

Epidemiology and definition

In 1995, HHV-8 infection was found in a particular type of mesothelium lymphoma involving the pleura,
pericardium or peritoneum in immunocompromised patients [3]. It was called PEL in the World Health
Organization classification, to differentiate it from solid lymphoma with secondary effusion localisation
[98]. Since its first description, PEL has been described in a solid form. Solid PEL may occur as a relapse of
liquid PEL or as an initial presentation [99].

PEL is a rare lymphoma corresponding to 0.5% of all lymphoma and 3% of AIDS-associated lymphoma
[100]. PEL may occur in patients with virologically controlled or uncontrolled HIV infection. The mean
CD4 count is 150 cellssmm™ [27]. PEL has rarely been described in patients with immunodeficiency
secondary to organ transplantation or in patients >80 years old [101, 102].

Clinical presentation

Patients mostly present fever, altered perfomance status and dyspnoea [27]. Pleural effusion is present in
85% of cases and is associated with ascites in 50% of cases [24]. PEL may also be revealed by a cardiac
tamponade secondary to a specific pericardial localisation [27]. Hepatomegaly and splenomegaly are present
in two-thirds of cases [27]. Cutaneous or mucosal localisation of Kaposi sarcoma is present in 30-70% of
cases. MCD and PEL may be associated. Enlarged peripheral lymph nodes are rare. Neurological deficit or a
maxillary lesion should lead to suspicion of the specific localisation of the disease [24].
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Biological examination often reveals anaemia, associated in 50% of cases, with thrombocytopenia and
hypoalbuminaemia [24]. Lactate dehydrogenase concentration is, in general, elevated [27]. Bone-marrow
biopsy may show haemophagocytosis but rarely tumour cells [24, 27].

Pleural fluid analysis shows sero-haematic exudative fluid and this analysis is mandatory for diagnosis [27].
CT scan shows pleural effusion without pulmonary lesions or a detectable mass. A small pleural thickening
may be present. Pericardial or peritoneal effusion may be present [103].

Diagnosis

No solid tumour is present and the diagnosis is by cytology, performed by a trained cytologist. Pleural
biopsy is generally not required or helpful. Cells are polymorphous and large, sometimes immunoblastic,
with a certain degree of plasma cell differentiation and an irregular polylobular nucleus. Cytoplasm is
abundant and hyperbasophilic. Mitoses are numerous. Cells do not generally express B-cell markers (CD19
or CD20) or T-cell markers (CD3), but do express CD45, which confirms the lymphoid origin, and may
express aberrant T-cell markers such as intracytoplasmic CD3 or CD4. They may coexpress activation
markers, such as CD30, CD38 or CD71, MUM], and plasma-cell markers such as CD138 [104, 105]. B-cells
are monoclonal but the confirmation of monoclonality with PCR analysis is not required for diagnosis.
Moreover, some techniques of clonality analysis may produce false negative results because of the numerous
somatic mutations affecting the variable region of immunoglobulin genes [106].

HHV-8 infection must be confirmed by immunohistochemistry with LANA antigen on tumour cells and/or
PCR evaluation of the viral load in pleural fluid (table 1). PCR typically reveals a 3—4 log ratio between
pleura and blood [10]. In the blood, HHV-8 viral load is generally >4 log copies per 10° PBMCs [28].

In 70% of cases, tumour cells are co-infected with EBV. EBV infection is at the type 1 latency stage. Indeed,
an immunohistochemistry assay with latent membrane protein is negative for tumour cells. In situ
hybridisation with the EBER probe for tumour cells or PCR analysis of pleural fluid is required to confirm
the presence of EBV [24].

Cytogenetic analysis shows a complex karyotype, or trisomy 7, 8 or 12. It never shows other structural
abnormalities, such as c-Myc or Bcl-2 protein [107].

Differential diagnosis
Differentiating PEL and another lymphoma with pleural localisation may be difficult. Thus, detection of
HHYV-8 is helpful to differentiate PEL from other lymphomas [108, 109].

In an immunocompromised patient, pleural effusion with fever or altered performance status is more often
secondary to Kaposi sarcoma or an infectious disease, such as tuberculosis, than PEL. Pleural fluid analysis
does not show tumour cells and HHV-8 viral load in the pleural fluid will be weaker.

Evolution and therapy

No recommended therapy for PEL exists. Median survival is 6 months and 1-year survival is 39% [24].
Absence of cART at diagnosis is associated with poor prognosis, and optimised cART alone can have anti-
tumoural activity and may lead to remission [24, 110]. A retrospective study of the literature suggested that
the number of involved cavities is associated with the median survival [111]. Median survival is longer for
patients with only one involved cavity than those with multiple involved cavities (18 versus 4 months). For
patients with only one involved cavity, median survival is longer for those with pericardial and pleural
involvement than those with peritoneal involvement (40, 27 and 5 months, respectively).

The usual therapy is polychemotherapy such as CHOP, with, possibly, methotrexate. Complete remission is
usually achieved even with high morbidity (table 2) [24, 112]. Pleurodesis with talc or intrapleural cidofovir
may be discussed in palliative situations [113].

Rituximab is not recommended because tumour cells do not express CD20 and rituximab increases
immunodeficiency. Furthermore, cART interacts with chemotherapy. Indeed, chemotherapy must be
performed in specialised centres.

Some cases have been reported of prolonged remission after intrapleural administration of cidofovir, an
anti-HHV-8 agent [114, 115]. Other therapies, such as rapamycin, anti-vascular endothelial growth factor
therapy or interferon, have been investigated or reported in anecdotal cases [24, 116, 117].

Conclusions

Respiratory manifestations of HHV-8 infection in HIV-infected patients are numerous and varied. The
most frequent HHV-8 pulmonary manifestation used to be Kaposi sarcoma, but the prevalence of Kaposi
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sarcoma has greatly decreased since the introduction of cART. Respiratory manifestations are frequent
during Kaposi sarcoma, MCD or PEL. They are often the first manifestations of these diseases and may need
urgent treatment. These diseases require demonstration of HHV-8 infection. Delay in diagnosis may be
associated with poor prognosis in MCD and PEL. Unexplained pulmonary disease in an HIV-infected
patient or other high-risk patients, such as immunosuppressed or older adults from an HHV-8 endemic
country, should suggest HHV-8-associated disease. The scarcity and complexity of care justifies seeking
advice from a specialised centre.
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