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• Kaposi’s sarcoma (KS) was first described in 
1872 by Moritz Kaposi as “multiple idiopathic 
sarcoma of the skin”

– 5 male patients with KS

• Kaposi was a dermatologist at the University of 
Vienna; also studied syphilis and lupus

History
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HIV-Associated KS
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• HHV-8, or KSHV, was first identified by a group at 
Columbia University in 1994

• Analyzed DNA sequences in KS tissue and non-
diseased tissue from the same patient and 
essentially was able to identify this novel virus

Identification of KSHV
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• Gamma herpesvirus, closely related to EBV

• Necessary but not sufficient to cause KS

• Can infect multiple types of cells: endothelial 
cells, B lymphocytes, monocytes and dendritic 
cells

KSHV
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Antman & Chang, NEJM, 2000



• 2 phases of infection
– Latent phase
– Lytic phase

• KSHV infection is predominantly latent

• Mechanisms behind conversion from 
latent to lytic infection are unclear

KSHV Lifecycle/Pathogenesis

9

Cantos et al, OFID 2017
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KSHV Epidemiology

• KSHV is unique among herpesviruses as it is not 
ubiquitous around the world

• Incidence of KS largely parallels local KSHV 
prevalence

• Highest seroprevalence is found in sub-Saharan 
African (50-90%)

• Next highest region seroprevalence is the 
Mediterranean region (14-26% of the general 
population)
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Cesarman et al, Nature Reviews, 2019



KSHV Prevalence in the United States

• Regional disparities within the US
– Higher seroprevalence in urban areas

• General blood-donating population: 3-7%

• People living with HIV (both men and 
women): 38%

• MSM (with or without HIV): 30%
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Labo et al, AIDS, 2015 



Incidence of KS in the US

• KS incidence increased at the 
beginning of the HIV epidemic and has 
decreased in the post ART era
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Armstrong et al. Epidemiol. Infect., 2013



Incidence of KS Worldwide
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How is KSHV Transmitted?

• Original reports hypothesize that KSHV 
is sexually transmitted

• More recent studies show that KSHV is 
most frequently shed in saliva

• HIV-positive persons shed KSHV more 
frequently than HIV-negative persons
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Pauk et al, NEJM, 2000



KSHV Shedding

• Not only is KSHV most frequently shed in oral samples, it is also 
found in highest concentrations there
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Pauk et al, NEJM, 2000



KSHV Shedding in Women
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Taylor et al, J Infect Dis, 2004



KSHV Epidemiology in Dallas, Texas

•  Anecdotally, we saw a lot of bad outcomes in 
HIV-associated KS in our clinical practice 

•  We sought to describe the epidemiology of 
KSHV in our highest risk population in Dallas: 
HIV-positive MSM

• Collected demographics, HIV history through 
survey and chart review

• Each patient provided blood and saliva sample 
for analysis

– All samples were processed by Denise Whitby’s lab 
at the NCI
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KSHV Epidemiology in Dallas, Texas (con’t)

• We enrolled 205 patients without history of KSHV disease

• 140 of 205 patients (68.3%) were seropositive for KSHV
– Compared to 3-7% in the general population in the US; 38% in the 

general HIV-positive population in the US

• 39 of 138 seropositive patients (28.3%) had positive KSHV PCR in saliva
– Median viral load 23,636 copies per million cell equivalents

• 14 of 136 seropositive patients (10.3%) had positive KSHV PCR in blood
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KSHV Subtypes

• KSHV can be subtyped by sequencing its K1 gene into six major subtypes (A through F) and several 
minor subtypes 

• Subtypes are known to have a specific geographic distributions, with subtypes A and C being the most 
common subtypes seen in the United States

• As an exploratory aim, we sought to describe the K1 subtypes of KSHV virus seen in our cohort by 
whole genome sequencing (n = 40)
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KSHV Epidemiology, Summary

•  Saliva appears to be the primary mode of transmission for KSHV

•  KSHV prevalence varies based on geographic region  
– Dallas, TX has locally high seroprevalence of KSHV which may explain the anecdotally high numbers of KS disease seen

•  There was a larger than expected variety of KSHV K1 subtypes in our cohort

•  It is likely that there are other areas of the US and the world with locally high KSHV prevalence which 
may contribute to locally high rates of KS disease 
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Kaposi’s Sarcoma (KS)

•   Neoplasm characterized by abnormal proliferation of 
endothelial cells and angiogenesis

– Clinically appears as deep purple nodules at site of involvement

•   4 clinical subtypes
– Classic: seen in those of Mediterranean/Ashkenazi Jewish origin, 

visceral involvement rare
– Endemic: seen in those of sub-Saharan Africa origin
– Iatrogenic: seen in iatrogenically immunosuppressed persons; clinical 

course variable
– Epidemic or HIV-associated: most aggressive, associated with highest 

mortality (most common type in US)

•   Historically, KS was the most common form of cancer seen in 
people living with HIV early in the HIV epidemic

– Now 3rd most common after non-Hodgkin’s lymphoma and lung cancer
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Kaposi’s Sarcoma Staging

• HIV-associated KS is staged differently 
than most cancers

• Rather than the traditional TNM staging, 
ACTG suggests using TIS staging

– Binary; based on good risk vs poor risk (e.g. 

T1I1S0)
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• Biopsy of affected areas (e.g. skin, GI tract, lymph node, etc.)

• Those with limited disease (T0 stage) can be treated with ART alone

• If T1 disease is present, or lesions not regressing with ART, chemotherapy can be considered
– Doxorubicin is 1st line
– Paclitaxel also effective, but more side effects – 2nd line therapy

Diagnosis and Treatment of KS
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Ramaswani JCO 2022



•  The role of chemotherapy in KS treatment is somewhat controversial   

•  Chemotherapy has not been shown to improve survival in KS; thus the role of chemotherapy is often 
considered “palliative” rather than “curative”

•  However, most studies that evaluated the mortality benefit of chemotherapy excluded patients with 
symptomatic visceral disease, or fungating lesions à the patients with the strongest indications for 
chemotherapy

– Very small trials (< 100 pts), many single site phase II without comparator arm, variable ART requirements

•  These studies have shown chemotherapy does not improve survival in less than advanced cases of 
KS.  No data to show if there is a survival benefit in those with the most severe cases of KS

•  More food for thought: chemotherapy agents are not widely available in many parts of Africa with the 
highest burden of KS 

Chemotherapy in KS
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•  This is one of the few RCTs looking at 
chemotherapy efficacy + ART compared to ART 
alone in KS

– Study conducted in South Africa

•  Analysis included 59 participants in the ART arm, 
and 53 in the chemo + ART arm

– Pts with symptomatic visceral disease and fungating 
lesions (i.e. urgent chemotherapy requirements) were 
excluded

•   Results
– No survival benefit to chemotherapy
– Higher rates of tumor response with ART + chemo 

vs ART alone

Chemotherapy in KS (con’t)
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Mosam et al., J AIDS, 2012



• KS-IRIS is common (6-34% of KS pts in Europe/US, up to 61% of KS pts in sub-Saharan 
Africa), and is associated with higher mortality than KS without IRIS

– IRIS is more common when there is extensive disease (T1 stage), or when ART is given without 
chemotherapy

– In those with advanced KS disease (T1 stage), exact timing of when to start ART in relation to 
chemotherapy to minimize IRIS risk has yet to be determined
• Per DHHS guidelines: “Initiation of ART should not be delayed” in these situations

• Steroids are associated with exacerbation of KS; recommend avoiding unless necessary 
(Grade AIII recommendation)

Special Considerations in HIV-associated KS
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•   Castleman’s disease – lymphoproliferative disorder (not considered a neoplasm), 
characterized by follicular hyperplasia and hyaline vascular changes within the representative 
lymph node

•   3 main subtypes:
– Unicentric Castleman’s disease – involves a single lymph node
– Idiopathic multicentric Castleman’s disease – multiple lymph nodes involved, not associated with 

KSHV
– KSHV associated multicentric Castleman’s disease – most common form seen in PWH

Castleman’s Disease
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Castleman’s Disease
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Multicentric Castleman’s Disease (MCD) 
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• Clinical Presentation
• Fever (100%), lymphadenopathy (96%), hepatosplenomegaly (60-80%)
• Concurrent Kaposi’s sarcoma is common

• 50% - 70% of patients with HHV-8 associated MCD have concurrent KS

• Diagnosis
• Need lymph node biopsy and and consistent clinical presentation to make this diagnosis

• Excisional lymph node biopsy preferable:  need for analysis of LN architecture

• Pathological findings:
• Nodal expansions that leave the underlying LN architecture partially intact
• Polyclonal proliferation of B cells and plasma cells
• T cells show no evidence of aberrant immunophenotype



Multicentric Castleman’s Disease (MCD) 
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• Treatment not standardized

• Rituximab – anti-CD20 monoclonal antibody
• Can worsen KS if present.  Important to assess for KS if MCD is diagnosed
• Add doxorubicin to rituximab if KS is present
• Add rituximab to chemotherapy regimen if concurrent PEL is present

• Antivirals (ganciclovir/valganciclovir, zidovudine) – in vitro data and case reports 
• Can be considered for adjunctive therapy

• Monoclonal antibodies to IL-6 (e.g. tocilizumab) – mostly case reports
• Can be considered for adjunctive therapy



Multicentric Castleman’s Disease (MCD) 
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• One study from Germany evaluated 52 patients with 
HIV-associated MCD
• Marked difference in overall survival: 

• 5 year median survival in those who did not receive 
rituximab

• Median survival not reached in those who did receive 
rituximab

• One study out of France evaluated 113 patients with 
HIV and KSHV-associated MCD
• 2- and 5- year survival was 93% and 90% in patients who 

received rituximab
• 2- and 5- year survival was 68% and 47% in patients who 

didn’t receive rituximab
• 9 out of 48 patients (19%) who received rituximab 

developed either reactivation or new diagnosis of Kaposi’s 
sarcoma after rituximab initiation Hoffman et al., Blood 2011



•   B-cell non-Hodgkin’s lymphoma that affects B-
cells in serosal surfaces

•   All cases involve KSHV, most (80%) are co-
mediated by EBV

•   Presentation:
– Pleural, pericardial, peritoneal effusions – cytology 

from this fluid is diagnostic
– Can also present as “extracavitary” disease – 

lymphadenopathy or mass lesions at any site 
similar to traditional lymphomas

Primary Effusion Lymphoma (PEL)
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•   Diagnosis: cytology of affected fluid and/or lymph node biopsy
•   Treatment: 

– ART 
– Chemotherapy, exact regimen not standardized

• Often CHOP or EPOCH-based chemotherapy regimens
• Note: the “H” is hydroxydaunorubicin, often interchanged with doxorubicin à concurrent KS is 

often already treated in these chemotherapy regimens
•    Prognosis is historically poor.  Median survival 4 - 6 months

PEL Diagnosis and Treatment
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Reviewed cases of KS through the SEER database from 1980 - 2004

KS Survival Disparities
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• White and Black patients had similar median 

survival time pre-ART

• Post-ART, disparities in median survival 
between Black and White patients grew

– This disparity was seen regardless of T-

stage of disease

• These disparities are likely under-appreciated, 

as median survival was not reached in many 
post-ART White patients at 143 months

KS Survival Disparities (con’t)



Disparities in KS Outcomes

• Reviewed SEER cancer registry of KS patients between 2000-2013 (N=4455)

44



Disparities in KS Outcomes (con’t)
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Disparities in KS Outcomes (con’t)

• Incidence may be increasing in black men in 
the South

• Survival analysis also suggests that these 
patients have the lowest survival as well

• All-cause mortality and cancer-specific mortality 
were significantly higher in Black men than in 
White men (HR 1.5)
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Kaposi’s Sarcoma in Dallas, Texas

• Retrospective review of all patients with a 
diagnosis of both HIV and Kaposi’s sarcoma 
between 2009 and 2018 at Parkland Health

– Based on ICD-9 and -10 codes

• Parkland is a large safety-net hospital located near 
downtown Dallas

• 262 patients identified

• Mortality analysis performed
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Kaposi’s Sarcoma in Dallas, Texas (con’t)

• Median follow up time: 43 months

• Median age at cancer dx: 38 years
– Median CD4: 44 cells/µL
– Median VL: 4.91 log10 copies/mL

• 30% were on ART at the time of KS diagnosis

• 4 concurrent MCD, 5 concurrent PEL

• 42% received chemotherapy
– Majority (85%) received anthracycline-based therapy
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Knights et al, AIDS, 2022

P = 0.02
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Knights et al, AIDS, 2022

Clinical Characteristics
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Multivariate Analysis



KS Outcomes - Conclusions

• Although incidence and mortality in KS have improved in the post-ART era, outcome 
disparities remain, particularly between White and Black patients

• Black patients with KS in our hospital were twice as likely to die as White and Hispanic 
patients with KS

– Higher rates of T1 disease
– Not explained by differences in CD4 count, VL, engagement to care or ART adherence

• There may be additional factors other than access to care contributing to this mortality 
difference between ethnicities that warrant further study
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