
Proposal of a Risk-Stratification Platform 
to Address Distinct Clinical Features of 
Pediatric Kaposi Sarcoma in Lilongwe, 
Malawi

Kaposi sarcoma (KS) is among the three most 
common childhood malignancies in regions of 
Africa where human herpesvirus-8 (HHV-8)/KS- 
associated herpesvirus are endemic.1-5 In contrast 
to adult disease, pediatric KS staging classifica-
tions, risk-stratification systems, and treatment 
paradigms remain poorly defined.6-12

Prior studies suggest that the clinical features 
associated with survival in childhood KS are dis-
tinct from those in adults.6-14 In our retrospective 
study of factors associated with event-free surviv-
al (EFS) and overall survival (OS) in pediatric KS, 
multivariable analysis demonstrated that visceral 
disease and disseminated skin/oral presentation 
(defined as ≥ 20 hyperpigmented lesions in a 
widespread distribution) were independent risk 
factors for death and inability to achieve EFS 
with a minimally myelosuppressive regimen that 
contains bleomycin and vincristine (BV), which 
is commonly available even in low-income set-
tings.12 Patients with woody edema had low EFS 
but did not experience increased mortality.12 
Lymphadenopathic involvement in children was 
associated with the highest rates of long-term 
complete remission (CR).12

Few pediatric KS occurrences develop outside of 
sub-Saharan Africa; thus, the AIDS Clinical Trial 
Group (ACTG) tumor extent (T), immune status 
(I), and systemic illness (S) staging classification 
(ie, TIS), which was based on HIV-related KS 
occurrences in adults in the United States, has 
not shown consistent prognostic significance for 
pediatric KS in Africa.7,8,10,12-14 Therefore, we pro-
pose a pediatric-specific KS staging classification 
to potentially serve as a working risk-stratification 
platform for children with KS in sub-Saharan 
Africa.

Proposed Pediatric-Specific KS Staging 
Classification

The Lilongwe pediatric KS staging classification 
was devised from an analysis of clinical covari-
ables associated with EFS and OS from our pre-
viously published retrospective observational 
cohort of HIV-infected children and adolescents 
(younger than 18 years) with histologically or clin-
ically diagnosed KS.12 Similar to stage-stratified 
approaches for adult KS in high-income coun-
tries, this staging system is based solely upon 
the extent of KS disease and not on immunologic 
or systemic factors.15

We define four distinct groups of patients. Stage 1  
is labeled Mild KS, with disease limited to skin, 
flat oral mucosa lesions, and/or flesh colored 
subcutaneous nodules, with fewer than 10 
lesions total. Stage 2 is labeled Lymphadeno-
pathic KS, including patients with lymph node 
involvement, nodular oral lesions, facial edema, 
conjunctival lesions, exophytic mass, or 10 to 
19 hyperpigmented skin/oral lesions (or any pa-
tient who does not meet criteria for stages 1, 
3, or 4). Stage 3 is labeled Woody Edema KS, 
defined as woody edema with or without any of 
the characteristics of stages 1 or 2; this stage  
is subdivided into two parts: 3A, edema that  
involves less than 10% of estimated body sur-
face area (BSA), and 3B, edema that involves 
more than 10% of estimated BSA (estimates 
were made with the Wallace Rule of 9s, which 
is used in burn victims). Stage 4 is labeled 
Visceral and/or Disseminated Skin/Oral KS, de-
fined as clinical pulmonary or abdominal vis-
ceral involvement and/or ≥ 20 hyperpigmented 
skin/oral lesions in a widespread distribution 
(excluding flesh-colored subcutaneous nodules), 
with or without any of the criteria of the other 
stages.
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The following are important footnotes to the pro-
posed staging classification: (1) Coalescing or 
confluent hyperpigmented skin lesions localized 
to an anatomic region count as one lesion per 
cluster. (2) Detailed working definitions for visceral 
KS in the absence of bronchoscopy and endos-
copy have been described previously.12 (3) 
Although the majority of patients with stage 2 
disease had lymphadenopathy, this stage does 
not require lymph node involvement. (4) Because 
presentation with moderate-severe cytopenias 
was not associated with inferior survival, cytope-
nias were not incorporated into the classification.12

ACTG TIS staging criteria definitions were eval-
uated for comparison on the basis of published 
guidelines.16 Induction failure in our cohort was 
defined as the inability to achieve more than 
90% reduction in size (subjectively determined) 
of all lesions after induction-phase treatment 
with BV (four cycles). Treatment regimens, sup-
portive care, and statistical analyses have been 
described previously.12 Ethics committee approv-
als were obtained in Malawi and by the collabo-
rating institution in the United States.

Sixty-eight patients had their diseases fully staged 
by using these criteria. No patients had stage 1 
disease; 37 (54%) had stage 2; 14 (21%) had 
stage 3; and 17 (25%) had stage 4 disease. 
Clinical characteristics and treatment response 
differed distinctly by stage (Table 1). Statistically  
significant characteristics specific to stage 2 
included young age, lymph node involvement, 
and low rates of induction failure. Those classi-
fied with stage 3 disease were significantly older 
and less likely to have lymph node involvement. 
Patients with stage 4 disease demonstrated the 
lowest mean CD4 count and an association with 
oral mucosal involvement. We observed that 19 
(51%) of 37 patients with stage 2 disease were 
already on combination antiretroviral therapy 
(cART) at the time of KS diagnosis. Of those 18 
patients who were not on cART, 13 (72%) pre-
sented with moderate-to-severe cytopenias—a  
clinical presentation in which the disease responds 
favorably to chemotherapy but can progress rap-
idly if chemotherapy is not initiated promptly.

When applied to this cohort, the pediatric-specific  
staging classification determined significantly dif-
ferent outcomes for both EFS and OS (Appendix 
Fig A1A, online only). With a median follow-up 
time of 28 months (range, 15 to 50 months), 
patients who had stage 2 KS demonstrated a 

probability of 2-year EFS and OS of 73% and 
75%, respectively, compared with patients who 
had stage 3 KS (EFS and OS of 28.6% and 
78.6%, respectively) or stage 4 KS (EFS and 
OS of 0% and 11.8%, respectively; P < .001). 
The two who survived with stage 4 disease were 
treated with intensified chemotherapy regimens 
that included doxorubicin plus BV (ABV), and 
they remained alive on lifelong cART at 17 and 
27 months, respectively, from their dates of KS 
diagnoses.

Causes of death varied by clinical stage. Of the 
10 patients with stage 2 disease who died, KS 
was the cause in four, whereas the remaining 
six died as a result of complications of uncon-
trolled HIV (n = 4 late deaths in patients in CR, 
n = 2 early deaths from concurrent opportunistic  
infection). Among the 15 deaths in patients with 
stage 4 disease, all were attributed to refractory/ 
progressive KS. Three patients received ABV 
(after disease failed to respond to BV) and sur-
vived 4, 9, and 12 months, respectively. The 
remaining 12 patients received treatment before 
the availability of doxorubicin; the median time 
to death in this group was 3 months (longest sur-
vival, 7 months). All four deaths in patients with 
stage 3 disease were a result of non-KS causes.

A comparison of the Lilongwe pediatric KS stag-
ing classification with the ACTG T staging clas-
sification is depicted in Appendix Figs A1A and 
A1B. Although analysis of survival to compare 
T1 versus T0 stages demonstrated a statistically 
significant difference in EFS, the difference in 
OS was not significant.

Formulating a Risk-Stratification Platform to 
Guide Therapy

Because of the clinical heterogeneity that is inherent 
to all childhood malignancies, risk stratification 
is an essential element that guides the formation 
of treatment paradigms in pediatric oncology 
worldwide. Distinct heterogeneity exists in pedi-
atric KS as well, which provides the impetus for 
the formation of pediatric-specific systems.12 
In this retrospective cohort, the proposed stag-
ing classification differentiated clinical patterns 
of disease associated with contrasting survival 
outcomes. Thus, the classification presents a  
potential platform for the development of risk- 
stratified treatment protocols in sub-Saharan 
Africa.
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The relevance of this risk-stratification system 
stems from prognostication of which patients  
can achieve favorable survival with the minimally  
myelosuppressive BV chemotherapy regimen ver-
sus which patients will require a more intensive 

chemotherapeutic strategy. Given the limited 

capacity to deliver optimal supportive care for 

patients with cancer throughout Africa, it is criti-
cal to identify patients— especially patients with 
underlying immune suppression from HIV—
whose disease can be treated successfully with 
less myelosuppressive regimens.

The pediatric-specific staging classification 
highlights the most common clinical feature 
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Table 1. Comparison of Clinical Characteristics and Treatment Outcomes in the Context of the Lilongwe Pediatric KS 
Staging Classification

Characteristic

No. (%) of Patients

P
Overall 

(N = 70)*
Stage 2 

(n = 37; 54%)
Stage 3 

(n = 14; 20%)
Stage 4 

(n = 17; 25%)

Female sex 35 (50) 16 (43) 10 (71) 9 (53) .2

Mean (SD) age, years 8.6 (4.5) 6.2 (4.2) 12.6 (2.7) 9.2 (4.1) < .001

Lymph node involvement 52 (74) 34 (92) 5 (36) 13 (77) < .001

Hyperpigmented skin 
lesions

41 (59) 16 (43) 10 (71) 15 (88) .005

Oral involvement 19 (27) 4 (11) 3 (21) 12 (71) < .001

Facial edema 11 (16) 6 (16) 1 (7) 4 (26) .468

Subcutaneous nodules 23 (33) 13 (35) 7 (50) 3 (18) .161

Woody edema 17 (24) 0 (0) 14 (100) 3 (18) < .001

Visceral involvement 11 (16) 0 (0) 0 (0) 11 (65) < .001

≥ 20 hyperpigmented skin/
oral lesions

7 (10) 0 (0) 0 (0) 7 (41) < .001

Inguinal region involvement 58 (83) 31 (84) 12 (86) 15 (88) .911

Biopsy confirmation 14 (20) 14 (38) 0 (0) 0 (0) < .001

Hemoglobin < 8 g/dL 25 of 67 (37) 17 of 37 (46) 1 of 14 (7) 7 of 16 (44) .032

Platelet count < 100 × 
109/L

19 of 67 (28) 13 of 37 (35) 1 of 14 (7) 5 of 16 (31) .135

Mean (SD) absolute CD4 
count

413 (282) 482 (256) 377 (265) 274 (323) .02

Severe CD4 suppression (I1 
ACTG stage)

17 of 59 (29) 6 of 33 (18) 4 of 13 (31) 7 of 13 (54) .055

T1 ACTG stage 42 of 68 (62) 14 of 37 (38) 14 of 14 (100) 14 of 17 (82) < .001

S1 ACTG stage 32 of 67 (48) 17 of 37 (46) 3 of 14 (21) 12 of 16 (75) .013

Already on cART at KS 
diagnosis

34 (49) 19 (51) 9 (64) 6 (35) .267

KS IRIS presentation 18 (26) 8 (22) 5 (36) 5 (29) .308

Induction failure after 4 
cycles of BV

24 of 56 (43) 5 of 33 (15) 10 of 12 (83) 9 of 11 (82) < .001

Probability of 2-year event-
free survival

45.7 73.0 28.6 0 < .001

Median (range) time to 
event, months

2 (0.1-27) 5 (0.1-27) 6 (0.5-17) 2 (0.1-6) .05

Probability of 2-year overall 
survival

58.2 75.0 78.6 11.8 < .001

Median (range) time to 
death, months

3 (0.1-27) 3 (0.1-27) 8.5 (0.5-25) 3 (0.1-12) < .001

Abbreviations: ACTG, AIDS Clinical Trial Group; BV, bleomycin and vincristine; cART, combination antiretroviral therapy; I1 = immune 
status 1; IRIS, immune reconstitution inflammatory syndrome; KS, Kaposi sarcoma; S1 = systemic illness 1; SD, standard deviation; 
T1 = tumor extent 1.
*None of the patients in this cohort fit criteria for stage 1. Disease in two patients was not staged because of early death.
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of childhood KS in central and eastern Africa: 
lymph node involvement.7-10,12 The clinical pre-
sentation of patients classified with stage 2 dis-
ease is characterized by a high rate of KS lymph-
adenopathy, a clinical presentation that can be 
difficult to identify in the absence of prototypical 
skin, oral, or edematous KS lesions. Heightened 
awareness of lymphadenopathic KS is important, 
because these children often present as critically 
ill with severe cytopenias. Given that the recon-
stitution of cellular immunity may require several 
months with cART, we feel that the timely initia-
tion of BV chemotherapy in addition to cART is 
critical in this group and has a high potential to 
achieve a durable CR.

Compared with the ACTG staging system used 
worldwide for HIV-related KS in adults, the pro-
posed pediatric-specific system divides the T1 
population into those with woody edema (stage 3,  
low EFS/relatively high OS) and those with vis-
ceral disease (stage 4, low EFS/low OS). In ad-
dition, children with disseminated skin disease, 
whose disease would be considered T0 in the 
ACTG system because of the absence of visceral 
involvement, had disease defined as stage 4 in 
the proposed pediatric classification because 
of the ≥ 20 hyperpigmented skin/oral lesions. 
These patients experienced extremely high mor-
tality rates, contrary to descriptions of adult KS in 
whom the T0 presentation of more than 50 skin 
lesions is not uncommon and is not necessarily 
associated with poor survival.12,15-17

Woody edema is the defining characteristic of 
patients classified with stage 3 disease; it tend-
ed to occur in older children and adolescents 
(mean age, 12.6 years), which resembled a 
common clinical presentation of adults with KS  
in Malawi.17 Stage 3 disease is characterized by  
an indolent course, so the combination of che-
motherapy and cART more often achieved stable  
disease control, rather than CR, and improved 
quality of life. Although a minority (n = 4) of  
patients with stage 3 disease achieved CR with 
BV (EFS, 28.6%), it is notable that all four pa-
tients presented with less than 10% of their 
BSA affected by edema, which most often was 
localized to the anterior aspect of the inner 
thigh. Thus, studies that involve larger cohorts 
may consider subdivision of stage 3 into A and 
B substages on the basis of the extent of esti-
mated BSA involved. In our experience with 
extensive woody edema, BV seemed to provide 

similar partial remission/stable disease status 
compared with more intensive regimens (ABV or  
paclitaxel), although small patient numbers pre-
clude definitive analysis. Ultimately, the most 
reasonable goal may be to optimize quality of life 
with the least intensive chemotherapy possible.

Stage 4 disease was typified by an 88% mortal-
ity rate; all deaths were attributed to KS. Severe 
CD4 suppression was common in this group, 
but it was not a defining characteristic. In our 
experience, patients rarely survived more than  
6 months unless the chemotherapy regimen was 
intensified to include doxorubicin. With time, as 
the clinical pattern of stage 4 disease became 
apparent to our team, earlier intensification to 
ABV was instituted and benefited two patients, 
who remain alive and in CR. However, it is diffi-
cult to predict whether the intensification of che-
motherapy to ABV or paclitaxel will consistently 
achieve long-term disease control. A limitation 
lies in the challenge of prospective diagnosis of 
visceral disease in the absence of endoscopy 
and bronchoscopy in low-income settings.

Mild KS with fewer than 10 skin/oral/subcutaneous 
lesions was designated stage 1 in our classifi-
cation. No patient in the cohort fit this category, 
and the explanation for the rarity of this phenom-
enon is uncertain. There exists bias in a study 
performed at a tertiary care facility, where access 
to care is limited to referral patterns and outreach 
networks. Potentially, HIV-infected children with 
mild KS do not get referred or identified if cART 
alone (prescribed by a practitioner at the local 
health care facility) induces remission. Alterna-
tively, we hypothesize that mild KS is uncommon 
in children in regions where HHV-8 is endemic.  
Nonetheless, we feel that it is important to include 
this group as a possible clinical scenario, because 
these patients theoretically could be spared che-
motherapy and treated with cART alone.

The biggest limitation to this proposed system 
lies in the use of the same retrospective cohort to 
derive and evaluate the staging classification. A 
prospective, multicenter, and preferably interna-
tional study is required to validate the proposed 
staging classification. However, because of the 
void of established treatment paradigms and 
the urgent clinical need in the face of continued 
high numbers of pediatric patients with KS, we 
feel that it is important to preliminarily establish 
working staging and risk-stratification systems.4 
We also recognize that, because KS can involve 
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virtually any organ, the proposed clinical staging 
paradigm is not exhaustive and may evolve.

The proposed Lilongwe pediatric KS staging 
classification differentiates clinical patterns of 
disease that may provide a platform for risk strat-
ification and may guide therapeutic strategies. It 
identifies groups of patients (ie, those with stages  
2 and 3 disease) who can achieve favorable 
survival with the minimally myelosuppressive BV 
chemotherapeutic regimen as well as those 
(ie, patients with stage 4 disease) who require 
alternative (and likely intensified) regimens to 

potentially improve survival outcomes. In addi-
tion, the classification establishes a potential, 
albeit uncommon, subgroup of patients who 
theoretically could be treated with cART alone 
(without chemotherapy). Prospective validation 
of this staging classification is the next step to 
define optimal treatment paradigms and im-
prove OS outcomes for children and adoles-
cents with KS.

DOI: https://doi.org/10.1200/JGO.17.00054 
Published online on jgo.org on December 22, 2017.
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APPENDIX
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Appendix. Kaplan-
Meier survival curves for 
children and adolescents 
with Kaposi sSarcoma 
(KS) stratified by stage. 
The probability of 2-year 
event-free survival (left 
panels) and overall 
survival (right panels) 
stratified by (A) the 
Lilongwe Pediatric KS 
Staging Classification 
(EFS and OS, P < .001 
for each) (1A) as well as 
based uponor (B) the 
AIDS Clinical Trial Group 
(ACTG) T1 versus T0 
tumor staging (1B). (T0 
and T1 comparison: 
EFS P = .0138 and OS  
P = .1155). 

http://www.jgo.org

