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Abstract: The introduction of highly active antiretroviral treatment (HAART) for acquired immunodeficiency syndrome (AIDS) has 
led to a significant decrease in the incidence of Kaposi’s sarcoma (KS) in recent years. However, a concomitant increase in racial 
disparities in KS has arisen. Here, we analyze data from the National Cancer Institute’s Surveillance, Epidemiology, and End Results 
(SEER) Program for epidemiology and survival of Kaposi’s sarcoma by race. The highest incidence was observed among Black 
patients (incidence rate (IR), 1.189; 95% confidence interval (CI), 1.092–1.189), followed by White patients (IR, 0.486; 95% CI, 
0.473–0.498). Relative survival at 1, 3, and 5 years differed significantly by race, with White patients having the highest survival rates 
(84.26%, 77.79%, and 74.79% at 1, 3, and 5 years respectively) and Black patients demonstrating the lowest (71.50%, 61.37%, and 
57.38%), with intermediate survival rates in Asians/Pacific Islanders (AAPI) (80.62%, 71.19%, and 67.28%) and American Indians/ 
Alaska Natives (AIAN) (80.56%, 61.45%, and 61.45%). We conclude that there are significant racial disparities in the incidence, 
epidemiology, and survival of KS. 
Keywords: Kaposi’s sarcoma, racial disparities, race, cancer, soft tissue sarcoma, surveillance, epidemiology, end results program, 
epidemiology

Introduction
Kaposi’s sarcoma is an angioproliferative mesenchymal neoplasm caused by the human herpesvirus-8 (HHV-8), which is 
required but not sufficient to cause disease.1 Kaposi’s sarcoma (KS) gained public attention as during the height of the 
AIDS epidemic in the mid-1980s, when it became an extremely stigmatizing illness. Prior to the AIDS epidemic KS was 
extremely rare in the United States (US), with an incidence of about two per million people. By the early 1990s, that rate 
had increased to about 47 per million.1 In recent years, the introduction of highly active antiretroviral treatment 
(HAART) has led to a significant decrease to about 6 cases per million people.1–3 However, substantial racial disparity 
has been reported in the incidence and survival of KS patients in the HAART era.2–4 Here, we analyze data from the 
National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEERs) Program for epidemiology and 
survival of Kaposi’s sarcoma by race.

Methods/Results
Data for KS were collected from the SEER-18 (2000–2018) database. Demographic and treatment information of KS 
(Table 1) was collected using the rate session tool.

Incidence rates are per 100,000 and age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130) 
standard. The SEER*Stat software was utilized to generate confidence intervals. Confidence intervals (Tiwari mod) are 95% 
for rates. SEER groups age of diagnosis into predefined 5-year blocks in order to maintain patient privacy. ICD-10-CM 
codes were utilized to identify primary tumor location. Within SEER*Stat, we used the survival session function to 
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Table 1 The Incidence, Relative Survival, and Demographics of Kaposi’s Sarcoma by Race

White Black American Indian/ 
Alaska Native

Asian or 
Pacific 

Islander

Unknown p-value

Total number of cases 5962 (67.04) 2207 (24.82) 65 (0.73) 319 (3.59) 340 (3.82)

Incidence 0.486  

(0.473–0.498)

1.140  

(1.092–1.189)

0.334  

(0.252–0.433)

0.198  

(0.177–0.222)

—

Relative survival

Year 1 84.26%  

(83.18–85.29)

71.50%  

(69.45–73.44)

80.56%  

(67.23–88.89)

80.62%  

(75.28–84.93)

—

Year 3 77.79%  

(76.44–79.06)

61.37%  

(59.10–63.55)

61.45%  

(46.82–73.17)

71.19%  

(64.97–76.51)

—

Year 5 74.79%  

(73.28–76.23)

57.38%  

(55.01–59.68)

61.45%  

(46.82–73.17)

67.28%  

(60.63–73.07)

—

Sex

Male 5364 (89.97) 2040 (92.43) 58 (89.23) 292 (91.54) 301 (88.53) 0.009

Female 598 (11.15) 167 (8.19) 7 (12.07) 27 (9.25) 39 (12.96)

Ethnicity

Non-Spanish-Hispanic- 
Latino

4052 (67.96) 2173 (98.46) 55 (84.62) 310 (97.18) 260 (76.47) <0.000

Spanish-Hispanic- 
Latino

1910 (32.04) 34 (1.54) 10 (15.38) 9 (2.82) 80 (23.53)

Age

0–24 years 76 (1.27) 146 (6.62) 2 (3.08) 3 (0.94) 5 (1.47) <0.000

25–29 years 299 (5.02) 311 (14.09) 3 (4.62) 20 (6.27) 21 (6.18)

30–34 years 531(8.91) 389 (17.63) 8 (12.31) 37 (11.60) 35 (10.29)

35–39 years 763 (12.80) 375 (16.99) 12 (18.46) 35 (10.97) 38 (11.18)

40–44 years 818 (13.72) 354 (16.04) 8 (12.31) 42 (13.17) 45 (13.24)

45–49 years 732 (12.28) 228 (10.33) 11 (16.92) 42 (13.17) 54 (15.88)

50–54 years 486 (8.15) 151 (6.84) 6 (9.23) 22 (6.90) 29 (8.53)

55–59 years 348 (5.84) 75 (3.40) 1 (1.54) 19 (5.96) 23 (6.76)

60–64 years 259 (4.34) 60 (2.72) 2 (3.08) 16 (5.02) 10 (2.94)

65–69 years 259 (4.34) 27 (1.22) 2 (3.08) 17 (5.33) 22 (6.47)

70–74 years 274 (4.60) 23 (1.04) 1 (1.54) 17 (5.33) 19 (5.59)

75–79 years 318 (5.33) 21 (0.95) 3 (4.62) 14 (4.39) 15 (4.41)

80–84 years 346 (5.80) 22 (1.00) 3 (4.62) 18 (5.64) 11 (3.24)

85+ years 453 (7.60) 25 (1.13) 3 (4.62) 17 (5.33) 13 (3.82)

(Continued)
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Table 1 (Continued). 

White Black American Indian/ 
Alaska Native

Asian or 
Pacific 

Islander

Unknown p-value

Location of primary tumor

Skin of head/face/neck 246 (4.13) 83 (3.76) 5 (7.69) 14 (4.39) 16 (4.71) <0.000

Skin of trunk 287 (4.81) 107 (4.85) 1 (1.54) 15 (4.70) 18 (5.29)

Skin of upper limb and 
shoulder

472 (7.92) 129 (5.85) 4 (6.15) 24 (7.52) 53 (15.59)

Skin of lower limb and 
hip

2140 (35.89) 582 (26.37) 20 (30.77) 101 (31.66) 157 (46.18)

Overlapping lesion of 
skin

74 (1.24) 31 (1.40) 1 (1.54) 0 0

Skin, NOS 1839 (30.85) 780 (35.34) 27 (41.54) 114 (35.74) 66 (19.41)

Other 904 (15.16) 495 (22.43) 7 (10.77) 51 (15.99) 30 (8.82)

Staging

Localized 2839 (47.62) 927 (42.00) 33 (50.77) 151 (47.34) 125 (36.76) <0.000

Regional 793 (13.30) 476 (21.57) 7 (10.77) 53 (16.61) 13 (3.82)

Distant 120 (2.01) 79 (3.58) 1 (1.54) 12 (3.76) 2 (0.59)

Unknown/unstaged 676 (11.34) 247 (11.19) 5 (7.69) 43 (13.48) 145 (42.65)

Blank(s) 1534 (25.73) 478 (21.66) 19 (29.23) 60 (18.81) 55 (16.18)

Disease-specific death

Alive or dead of other 

cause

4523 (75.86) 1312 (59.45) 41 (63.08) 246 (77.12) 326 (95.88) <0.000

Dead (attributable to 

this cancer dx)

1380 (23.15) 867 (39.28) 23 (35.38) 69 (21.63) 12 (3.53)

Dead (missing/ 

unknown COD)

59 (0.99) 28 (1.27) 1 (1.54) 4 (1.25) 2 (0.59)

First malignancy?

No 582 (9.76) 97 (4.40) 6 (9.23) 23 (7.21) 4 (1.18) <0.000

Yes 5380 (90.24) 2110 (95.60) 59 (90.77) 296 (92.79) 336 (98.82)

Household income

< $35,000 22 (3.69) 10 (4.53) 1 (1.54) 0 0 <0.000

$35,000 - $39,999 41 (0.69) 46 (2.08) 4 (6.15) 1 (0.31) 0

$40,000 - $44,999 136 (2.28) 133 (6.03) 0 2 (0.63) 3 (0.88)

$45,000 - $49,999 195 (3.27) 127 (5.75) 4 (6.15) 0 6 (1.76)

$50,000 - $54,999 271 (4.55) 106 (4.81) 3 (4.62) 7 (2.19) 16 (4.71)

$55,000 - $59,999 261 (4.38) 144 (6.52) 5 (7.69) 9 (2.82) 12 (3.53)

(Continued)
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calculate age-standardized relative survival via the Kaplan–Meier method. In Stata/SE v15.1, we used traditional chi- 
squared or Fisher exact tests where appropriate to compare demographic characteristics, tumor qualities, treatments, and 
survival rates among races; p-values are reported in Table 1.

The highest incidence was observed among Black patients (IR, 1.189; 95% CI, 1.092–1.189), followed by White 
patients (IR, 0.486; 95% CI, 0.473–0.498) and American Indians/Alaska Natives (AIAN; IR, 0.334; 95% CI, 0.252– 
0.433) with the lowest incidence in Asians/Pacific Islanders (AAPI; IR, 0.198; 95% CI 0.177–0.222). Relative survival at 
1, 3, and 5 years differed significantly by race, with White patients having the highest survival rates (84.26%, 77.79%, 
and 74.79% at 1, 3, and 5 years respectively) and Black patients having the lowest (71.50%, 61.37%, and 57.38%), with 
intermediate survival rates in AAPI (80.62%, 71.19%, and 67.28%) and AIAN (80.56%, 61.45%, and 61.45%). 
Distributions for sex, ethnicity, age, tumor location, staging, disease-specific death, whether it was the first malignancy, 
and household income also differed significantly by race.

In terms of age distribution Black patients reported primary tumors at younger ages compared to White patients, 
AIAN, and AAPI. Skin of the lower limb/hip was the most common tumor location in White patients and AAPI, while 
skin, NOS (not otherwise specified) was most commonly reported in Black patients and AIAN. All races were most 
likely to have a localized tumor at presentation, but Black patients were significantly more likely to have a later stage 
tumor at presentation compared to all other races. Cause-specific death occurred in 23.15% of White patients, 39.28% of 
Black patients, 35.38% of AIAN, and 21.63% of AAPI. KS represented the first diagnosed malignancy in 90.24% of 
White patients, 95.60% of Black patients, 90.77% of AIAN, and 92.29% of AAPI. White and AIAN KS patients were 
most likely to have yearly household incomes in excess of $75,000, while Black and AAPI KS patients were most likely 
to have household income between $60,000–$64,999.

Discussion
A SEER-based study by Datta et al evaluating KS patients diagnosed between 1980 and 2004 reported significant 
improvement in the survival of White patients as compared to Black patients during the HAART era.2 Kumar et al 
demonstrated that this trend continued for KS patients diagnosed up until 2013.3 KS incidence continued to decline, but 
the decrease in the age-adjusted incidence rate (AAIR) in Black patients [annual percentage change (APC): −6.2; 95% 
CI: −8.8 to −3.5] was slower than that in White patients (APC: −10.9; 95% CI: −12.6 to −9.1). The hazard ratio for all- 
cause mortality in Black KS patients increased from 1.1 (95% CI: 1–1.2) in 1981–1995 to 1.55 (95% CI: 1.4–1.7) in 
1996–2013 as compared to White patients.3 These racial disparities in KS incidence and outcomes may be explained by 
adherence to HAART treatment. HAART treatment compliance and successful HAART treatment is less likely in 
African American patients as compared to in non-Hispanic White patients which may result in higher rates of HIV 
and HHV-8 co-infection.4,5 Consistent with prior studies, our findings indicate that, in the US, the incidence of KS is 
highest among Black patients, who are also more likely to be diagnosed at younger ages and experience the highest 
mortality rates.2,3 Furthermore, our study supports that this trend continues to 2018. We conclude that, in the United 

Table 1 (Continued). 

White Black American Indian/ 
Alaska Native

Asian or 
Pacific 

Islander

Unknown p-value

$60,000 - $64,999 1463 (24.54) 630 (28.55) 9 (13.85) 76 (23.82) 106 (31.18)

$65,000 - $69,999 862 (14.46) 346 (15.68) 3 (4.62) 40 (12.54) 64 (18.82)

$70,000 - $74,999 651 (10.92) 197 (8.93) 4 (6.15) 32 (10.03) 33 (9.71)

$75,000+ 2057 (34.50) 466 (21.11) 32 (49.23) 152 (47.65) 100 (29.41)

Unknown/missing 3 (0.50) 2 (0.00) 0 0 0
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States, Black patients continue to experience a disproportionately high burden of KS. Future studies are needed to 
determine the underlying cause of this disparity so that it may be addressed by the US healthcare system.

IRB Approval Status
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because the SEER program provides open-access de-identified data. Furthermore, our research did not constitute human 
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