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Twenty-five years ago, a novel sequencing technique
performed on skin biopsies from a man with AIDS-
associated Kaposi sarcoma (KS) revealed two tiny
fragments of herpesvirus-like DNA. Although these
sequences represented less than 1% of what is now
known as KS–associated herpesvirus (KSHV), this
discovery was the first molecular evidence of the viral
origin of KS.1 In this commentary, we provide an
overview of the origin of global KS disparities and
evaluate the role of KSHV in developing inexpensive,
point-of-care diagnostics. We argue that developments
in resource-limited settings will inform knowledge and
practices worldwide as reciprocal innovation becomes
a reality.

KS first made headlines in July 1981 after the Centers
for Disease Control and Prevention reported 26 cases
of the cancer in men who have sex with men. KS
rapidly became synonymous with AIDS and carried
immense stigma—a mark of an unidentified, deadly
disease. Curiously, KS appeared more commonly in
men who have sex with men than in other groups,
leading to speculation that the cancer was an un-
identified sexually transmitted disease.2 It was known
that hepatitis B increased the risk of hepatocellular
carcinoma by 100-fold, but the scientific community
remained perplexed by how a T-cell–depleting virus
could be so tightly linked to a cutaneous and visceral
cancer.

The veil of mystery surrounding this opportunistic
cancer was lifted 13 years later in December 1994
when Yuan Chang, MD, and Patrick Moore, MD,
discovered KSHV, also known as human herpesvirus
8 (HHV-8), in New York City. This finding was the
first clue that viruses—specifically the oncoviruses
KSHV, Epstein-Barr virus (EBV), human papillomavi-
rus (HPV), hepatitis B virus (HBV), hepatitis C virus
(HCV), human T-cell lymphotropic virus (HTLV), and
molluscum contagiosum virus (MCV)—causedmost of
the HIV-associated cancers.3 In fact, these seven vi-
ruses are estimated to cause 15% to 20% of all
cancers.3 The detection of this cancer-virus link pro-
vided insight into the role of immune surveillance in
virally mediated cancers, which completely changed
the landscape of cancer biology. In October 2019,
Chang and Moore received the National Cancer

Institute Director’s Career Achievement Award for their
discovery.

Of course KS was not a new disease. It was first de-
scribed in 1872 by Hungarian dermatologist Moritz
Kaposi. Although it was initially identified in men of
Mediterranean and Eastern European descent, by the
1950s, physicians increasingly recognized that an
endemic version of KS was highly prevalent in sub-
Saharan Africa. A 1971 publication from Uganda re-
ported that KS constituted 9% of malignant tumors in
males.4 The heterogeneous global distribution of KSHV
explains the magnitude of endemic KS in sub-Saharan
Africa. The seroprevalence of KSHV in North America,
Europe, and Asia is , 10%, but . 40% in most parts
of sub-Saharan Africa.5

Although the reason for this asymmetric distribution
of KSHV remains unknown, what is clear is that the
dual burden of HIV and KSHV has created an epidemic
of HIV-associated KS in sub-Saharan Africa (Fig 1).6

Today, KS is the leading cause of cancer in both men
and women in Botswana and Mozambique and the
second leading cause of cancer in Malawi, Uganda,
Namibia, Zambia, Lesotho, and Eswatini.7 Just as KS
was the first sign of a soon-to-be explosive HIV epi-
demic, it has also cast light on an emerging cancer
epidemic in sub-Saharan Africa.8 Given that . 80%
of cancers in sub-Saharan Africa are diagnosed at
an advanced stage, we believe that earlier diagno-
sis of cancers such as KS must become a global
health priority.9

A major challenge in the diagnosis and treatment of KS
in sub-Saharan Africa is the lack of resources for
histopathologic diagnosis, including biopsy supplies,
technicians, reagents, and pathologists.10 For patients
with HIV-associated KS, the diagnostic delay may
partially explain the strikingly high mortality rate of
KS in sub-Saharan Africa, with one study estimating
1-year mortality at 40%.9 Challenges with diagnostic
delay have compelled our cross-disciplinary team in
Uganda and the United States to create novel point-of-
care diagnostics for KS. Quantifying the amount of
KSHV DNA present in biopsy samples that are sug-
gestive of KS could allow for rapid diagnostic confir-
mation. One such device being piloted in Uganda is
called the Tiny Isothermal Nucleic Acid Quantifica-
tions System (TINY; Cornell Engineering, Ithaca, NY,
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and Weill Cornell Medicine, New York, NY), which can
amplify the KSHV DNA found in a skin biopsy via electricity,
sunlight, or flame.11 The device has a turnaround time of
less than 3 hours, with a sensitivity of 93% and specificity of
94%.12

KS is a unique cancer in that the global distribution
primarily affects countries in sub-Saharan Africa, where
cancer research, diagnostics, and therapeutics have often
been overshadowed by the HIV epidemic.8 Just as for HIV

and other infectious diseases, point-of-care diagnostics
could begin to reduce the poor outcomes that have been
documented in oncology patients. We propose that nucleic-
acid identificationmethods similar to those performed 25 years
ago could be harnessed in a low-cost device for the di-
agnosis of KS in resource-limited settings. Although they
were originally designed for resource-limited settings, these
technologies may have important effects on the diagnosis of
virus-mediated cancers worldwide.
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FIG 1. Comparisons of (A) HIV prevalence for adults age 15 to 49 years,6 (B) age-standardized rates (ASRs) for Kaposi sarcoma (KS) incidence for all sexes
and ages,7 and (C) seroprevalence of KS–associated herpesvirus (KSHV)/human herpesvirus 8 (HHV-8) among the United States and continental sub-
Saharan African countries.5

McMahon, Maurer, and Freeman

506 © 2020 by American Society of Clinical Oncology

mailto:efreeman@mgh.harvard.edu


AUTHOR CONTRIBUTIONS
Conception and design: All authors
Collection and assembly of data: All authors
Data analysis and interpretation: All authors
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST
The following represents disclosure information provided by authors of
this manuscript. All relationships are considered compensated unless
otherwise noted. Relationships are self-held unless noted. I = Immediate

Family Member, Inst = My Institution. Relationships may not relate to the
subject matter of this manuscript. For more information about ASCO’s
conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.
org/go/site/misc/authors.html.
Open Payments is a public database containing information reported by
companies about payments made to US-licensed physicians (Open
Payments).

Toby Maurer
Stock and Other Ownership Interests: Maurer Dermatology Associates
Honoraria: Symposia Medicus

No other potential conflicts of interest were reported.

REFERENCES
1. Chang Y, Cesarman E, Pessin MS, et al: Identification of herpesvirus-like DNA sequences in AIDS-associated Kaposi’s sarcoma. Science 266:1865-1869, 1994

2. Beral V, Peterman TA, Berkelman RL, et al: Kaposi’s sarcoma among persons with AIDS: A sexually transmitted infection? Lancet 335:123-128, 1990

3. Yarchoan R, Uldrick TS: HIV-associated cancers and related diseases. N Engl J Med 378:1029-1041, 2018

4. Taylor JF, Templeton AC, Vogel CL, et al: Kaposi’s sarcoma in Uganda: A clinico-pathological study. Int J Cancer 8:122-135, 1971

5. Cesarman E, Damania B, Krown SE, et al: Kaposi sarcoma. Nat Rev Dis Primers 5:9, 2019

6. Joint United Nations Programme on HIV/AIDS (UNAIDS): Regional factsheets 2018. https://aidsinfo.unaids.org/

7. Bray F, Ferlay J, Soerjomataram I, et al: Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin 68:394-424, 2018

8. Livingston J: Cancer in the shadow of the AIDS epidemic in southern Africa. Oncologist 18:783-786, 2013

9. Chu KM, Mahlangeni G, Swannet S, et al: AIDS-associated Kaposi’s sarcoma is linked to advanced disease and high mortality in a primary care HIV programme
in South Africa. J Int AIDS Soc 13:23, 2010

10. Amerson E, Woodruff CM, Forrestel A, et al: Accuracy of clinical suspicion and pathologic diagnosis of Kaposi sarcoma in East Africa. J Acquir Immune Defic
Syndr 71:295-301, 2016

11. Snodgrass R, Gardner A, Semeere A, et al: A portable device for nucleic acid quantification powered by sunlight, a flame or electricity. Nat Biomed Eng
2:657-665, 2018

12. Martin JA, Semeere A, Snodgrass R, et al: Employing the virus alone to diagnose the cancer: Quantification of lesional KSHV DNA for the diagnosis of Kaposi’s
sarcoma in Africa. Presented at 17th International Conference on Malignancies in HIV/AIDS, Bethesda, MD, October 21-22, 2019 (abstr 44).

n n n

25 Years of Kaposi Sarcoma Herpesvirus

JCO Global Oncology 507

www.asco.org/rwc
http://ascopubs.org/go/site/misc/authors.html
http://ascopubs.org/go/site/misc/authors.html
https://openpaymentsdata.cms.gov/
https://openpaymentsdata.cms.gov/
https://aidsinfo.unaids.org/

	25 Years of Kaposi Sarcoma Herpesvirus: Discoveries, Disparities, and Diagnostics
	REFERENCES


