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CLINICAL SCIENCE

Accuracy of Clinical Suspicion and Pathologic Diagnosis of
Kaposi Sarcoma in East Africa

Erin Amerson, MD,* Carina Martin Woodruff, MD,† Amy Forrestel, MD,‡ Megan Wenger, MPH,§
Timothy McCalmont, MD,*k Philip LeBoit, MD,*k Toby Maurer, MD,*

Miriam Laker-Oketta, MBChB, MSc,§¶ Winnie Muyindike, MBChB, MMed,#
Mwebesa Bwana, MBChB, MMed,# Nathan Buziba, MBChB, MMed,**††

Naftali Busakhala, MBChB, MMed,††‡‡ Kara Wools-Kaloustian, MD, MS,‡‡§§ and
Jeffrey Martin, MD, MPH§

Background: HIV-associated Kaposi sarcoma (KS) is one of the
most common malignancies in sub-Saharan Africa. The diagnosis
is often based on clinical suspicion, without histopathologic
confirmation. When biopsies are performed, the accuracy of
interpretation by local pathologists is poorly understood. We
assessed the accuracy of clinical suspicion and pathologic diagno-
sis of KS in 2 East African countries.

Methods: At 2 large HIV care sites in Uganda and Kenya, we
evaluated consecutive biopsies performed from October 2008 to
January 2013 on HIV-infected adults with clinically suspected KS.
Biopsies were interpreted by both local African pathologists and
a group of US-based dermatopathologists from a high volume
medical center. For the purpose of this analysis, the US-based
dermatopathologist interpretation was used as the gold standard.
Positive predictive value was used to characterize accuracy of local
African clinical suspicion of KS, and concordance, sensitivity,
and specificity were used to characterize accuracy of local
pathologic diagnosis.

Results: Among 1106 biopsies, the positive predictive value of
clinical suspicion of KS was 77% (95% confidence interval: 74% to
79%). When KS was not histopathologically diagnosed, clinically
banal conditions were found in 35%, medically significant disorders
which required different therapy in 59% and life-threatening diseases
in 6%. Concordance between African pathologists and US-based
dermatopathologists was 69% (95% confidence interval: 66% to
72%). Sensitivity and specificity of African pathologic diagnoses
were 68% and 89%, respectively.

Conclusions: Among East African HIV-infected patients, we
found suboptimal positive predictive value of clinical suspicion of
KS and specific, but not sensitive, histopathologic interpretation. The
findings call for abandonment of isolated clinical diagnosis of KS in
the region and augmentation of local dermatopathologic services.

Key Words: Kaposi sarcoma, cancer, diagnosis, sub-Saharan
Africa, pathology, dermatopathology

(J Acquir Immune Defic Syndr 2016;71:295–301)

INTRODUCTION
Kaposi sarcoma (KS) is an angioproliferative cancer

caused by infection with Kaposi sarcoma–associated herpes-
virus (KSHV), which primarily targets the skin, lymphatics,
and aerodigestive tract in immunocompromised hosts.1 In
sub-Saharan Africa, high endemic KSHV seroprevalence and
the HIV epidemic have resulted in KS being among the most
commonly reported malignancies.2 For example, in Uganda,
KS is the second most frequently reported cancer in men and
fifth most common in women.2 Not only is KS common in
sub-Saharan Africa, it is also often lethal; 1-year mortality
after KS diagnosis is 19%–24%.3–5 Not surprisingly, patients
diagnosed with KS frequently have an indication for chemo-
therapy, which itself may cause adverse effects, thus high-
lighting the importance that the KS diagnosis is correct.
Although population data on chemotherapy use for KS in
Africa are limited, 1 study from South Africa found
chemotherapy given to 29% of patients.6

In resource-rich settings (eg, the U.S. and Europe),
clinically suspected KS is routinely confirmed with histopa-
thology. With lesions typically present on the skin, tissue for
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microscopic confirmation is easily obtained with a simple skin
punch biopsy. In sub-Saharan Africa, despite the clinical
relevance of KS, its diagnosis is often made on clinical grounds
(ie, macroscopic visual inspection) without histologic confirma-
tion (Naftali Buzakhala, MBChB, MMed, Miriam Laker-Oketta
MBChB MSc, and Mwebesa Bwana MBChB, MMed; personal
communication July 2008). In perhaps the most comprehensive
published population-level ascertainment of KS diagnoses (in
Malawi), only 17% of all KS diagnoses were biopsy-confirmed.7

Of potential concern is that this high-frequency of “clinical”
diagnosis occurs despite the accuracy of this approach being
poorly understood. When biopsies are performed, they often
occur in the context of pathologists without expertise in
dermatopathology8 and who lack diagnostic adjuncts, such as
histochemical stains.9,10 It is thus unclear how accurate
African pathologists are in diagnosing KS.

To address the limitations in knowledge regarding
accuracy of clinical and pathologic diagnosis of KS in sub-
Saharan Africa, we introduced skin punch biopsy services
for KS to a group of HIV clinics in what is traditionally
known as the hotbed of KS in the world—East Africa. Using
US-based dermatopathologists’ diagnoses as gold standard
reference for the purposes of this analysis, we evaluated the
accuracy of clinically suspected diagnoses of KS in East
Africa and investigated the accuracy of local African
pathologic interpretation.

METHODS

Study Design
At 2 HIV care sites in East Africa, we evaluated the

histopathologic outcomes of a consecutive sample of HIV-
infected adult patients who had skin biopsies performed because
of clinical suspicion for KS. The biopsies were independently
interpreted by both local African pathologists and a group of
US-based dedicated dermatopathologists from a high volume
center. Both African and US-based pathology interpretations
were performed using routine clinical practice processes. The
US-based readings were used to estimate the positive predictive
value of clinical suspicion for KS by African clinicians and to
estimate the accuracy of the African pathologists.

Participants and Samples
In 2008, in response to the observation that virtually all

cases of KS were being diagnosed on clinical grounds alone
(ie, macroscopic visual inspection), we provided training in
the performance of skin punch biopsy and requisite equip-
ment to 2 HIV care sites that were participating in the East
Africa International Epidemiologic Databases to Evaluate
AIDS Consortium.11,12 The first site, in Mbarara, Uganda, was
the Immune Suppression Syndrome Clinic at the Mbarara
Regional Referral Hospital. The Immune Suppression Syn-
drome Clinic is a rural-based, university-affiliated HIV clinic,
which has cared for over 22,000 HIV-infected adults since its
inception in 1998. The second site was the Academic Model
Providing Access to Healthcare (AMPATH) network in
western Kenya, which was established in 2001, is also

university-affiliated, and has enrolled over 160,000 HIV-
infected patients at over 60 different clinics.

At each site, a training session was provided for all
clinicians on the epidemiology, diagnosis, and management
of KS. The training included discussion of the clinical
mimickers of KS, the importance of establishing a micro-
scopic diagnosis, and a demonstration of the skin punch
biopsy procedure. After this, 4-mm skin punch biopsies were
made available as part of routine program services, free-of-
charge through same day referral, and performed by a small
group of practitioners (“skin biopsy teams”) at each site.13

Hemostasis was achieved in most cases with manual pressure
and Gelfoam (Pfizer, New York, NY), and thus patients did
not have to return to have sutures removed. The objective of
all steps of the process was to reduce obstacles to acquiring
a skin biopsy. All primary care clinicians at the 2 sites were
informed that the skin biopsy service was intended for
patients for whom the clinician suspected KS. Because the
service was not backed by trained local dermatopathologists,
the clinicians were also told that the service was not intended
to obtain pathologic diagnoses for patients for whom
clinicians were strongly entertaining diagnoses other than
KS. In general, the biopsy practitioners were instructed to
perform a biopsy in all cases in which they believed KS was
a possible diagnosis and a biopsy could be safely obtained. In
practice, this meant that they were asked to provide a technical
service for all requesting clinicians by performing a biopsy
unless, in their view, KS was unlikely and a biopsy would
only place the patient at needless risk. We evaluated the
histopathologic outcomes in a consecutive series of patients
referred for a skin biopsy at each site from October 2008 to
January 2013. Institutional review boards at each site and at
the University of California, San Francisco (UCSF) and
Indiana University gave approval.

Measurements

Clinical Suspicion of KS
Patients were initially assessed by local primary care

providers during the course of routine clinical care and
referred for biopsy when there was clinical suspicion of KS.
The level of medical training among providers was variable,
reflecting the heterogeneity in the local provider workforce,
and ranged from clinical officers (equivalent to the US nurse
practitioners) to physicians. Although the exact number of
providers referring patients for biopsy was not recorded, it is
estimated, after accounting for staff turnover, to be over 50
across the 2 health care systems.

African Pathology Interpretation
At AMPATH, formalin-fixed biopsy samples were

submitted to the Department of Pathology at Moi University,
where they were interpreted by 1 of 5 local pathologists as
part of routine clinical care. Each of the pathologists has
general duties in surgical and forensic pathology, and none
has specialized training in dermatopathology. Pathologic
evaluation was restricted to observation of microscopic
features on tissue slices through routine hematoxylin and
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eosin (H&E) staining. Beginning in the second quarter of
2012, the laboratory began to test the use of immunohisto-
chemical staining for the latency-associated nuclear antigen-1
(LANA-1) of KSHV. Subsequently, use of the LANA-1 stain
was adopted variably by the different pathologists. Because of
inconsistent staffing at the Ugandan site, there was not
pathologic interpretation there, and, instead, formalin-fixed
samples were sent to the Dermatopathology Service at UCSF.

US-Based Dermatopathology Interpretation
The Dermatopathology Service at UCSF is a tertiary

referral center consisting of 9 board-certified dermatopatholo-
gists with extensive expertise in HIV-related dermatopathol-
ogy; its annual volume of skin specimens is among the highest
in the Western U.S. Many faculty members have been
practicing since the onset of the HIV/AIDS epidemic and
were the first to describe some of the clinical mimickers of
KS.14–16 As noted, Ugandan formalin-fixed samples were
directly shipped to the UCSF Dermatopathology Service. From
AMPATH, tissue blocks and slides were shipped to UCSF
after local African pathologist reading. The UCSF dermatopa-
thologists evaluated the African-derived specimens in line with
US specimens, after routine practice protocols. They could, at
their discretion, recut and restain (H&E) specimens or stain
with monoclonal antibodies for the LANA-1 protein of KSHV
(Vector Laboratories, Burlingame, CA) or other immunohis-
tochemical stains. UCSF dermatopathologists were masked to
the interpretations of the Kenyan pathologists, and the results
from the UCSF dermatopathologists were provided back to
Kenya approximately 2 months after receipt. The only
communication between the UCSF and Kenyan pathologists
was in the form of the returned biopsy interpretations; there
was no real-time or case-specific discussion.

Statistical Analysis
Data were analyzed through contingency tables with

resultant proportions and 95% confidence intervals (CIs)
(SAS version 9.4; SAS Institute, Cary, NC). The accuracy
of the African clinicians’ visual suspicion of KS was
evaluated by estimating its positive predictive value. Using
the US-based dermatopathologic interpretation as the gold
standard for the purposes of this analysis, the positive
predictive value was defined as the percentage of all biopsies
that were interpreted as having KS present by the US
dermatopathologists of the total that were given a definitive
KS present or KS absent interpretation by the US dermato-
pathologists; ie, all indeterminate US-based interpretations
were excluded from this analysis. We compared the African

pathology interpretation and the US-based interpretation in
terms of overall concordance and sensitivity and specificity.
For determination of sensitivity and specificity, we used the
US-based interpretation as the gold standard given their
pathologists’ specialized training and experience in dermato-
pathology, ability to recut specimens and use specialized
immunohistochemical stains, and ready access to other
faculty consultation. The objective was to compare the
performance of the African pathologists and the US-based
pathologists, both as implemented during routine clinical care
and not in the artificial setting of research.

RESULTS
A total of 1152 unique HIV-infected adult patients at 2

sites in Uganda and Kenya had skin biopsies performed
because of clinical suspicion of KS and had pathologic
interpretation by US-based dermatopathologists (Table 1). Of
these 1152, 897 of the biopsies also had interpretation by
African-based pathologists. A total of 46 (4.0% overall; 4.6% in
Kenya and 1.6% in Uganda) biopsies were deemed indetermi-
nate by the US-based dermatopathologists. Reasons included
problems with tissue block or slide quality [eg, crush and
desiccation artifact, errors in sectioning, fixation, or embedding
that could not be resolved by resectioning of the tissue block
(33%)], insufficient tissue quantity (eg, no dermis present) to
definitively rule out KS (46%), and scenarios in which the US-
based dermatopathologist was suspicious of KS but the KSHV-
specific anti-LANA-1 immunostain was negative and an
alternate specific diagnosis could not be rendered (22%).

Positive Predictive Value of Clinical Suspicion
of KS in Uganda and Kenya

Among the 1106 biopsies for which a definitive diag-
nosis could be made by the US-based dermatopathologists,
77% (95% CI: 74% to 79%) were interpreted as KS, which
corresponds to the positive predictive value of clinical
suspicion for KS. There was no significant difference between
countries (76% in Kenya and 80% in Uganda; P = 0.22) or
over time (P = 0.60). When KS was not found, a wide variety
of other diagnoses were made by the US-based dermatopathol-
ogists (Table 2). Overall, 35% (N = 77) of alternate diagnoses
were clinically banal conditions (eg, wart and dermatofibroma),
and 6% (N = 13) were acute or life-threatening conditions (eg,
bacillary angiomatosis, lymphoma, squamous cell carcinoma,
and cryptococcosis). The remaining 59% (N = 130) were
medically significant (eg, psoriasis and sarcoidosis), meriting
management that is different than for KS.

TABLE 1. US-Based Dermatopathologic Interpretations of Skin Biopsies Performed on HIV-Infected Adult Patients Clinically
Suspected to Have KS in East Africa

Site Number Read in the U.S. No. (%) Interpreted as KS
No. (%) Interpreted as

Diagnosis Other Than KS
No. (%) Interpreted as

Indeterminate

Western Kenya 900 685 (76) (95% CI: 73% to 79%) 173 (19) 42 (4.7)

Southwestern Uganda 252 201 (80) (95% CI: 74% to 85%) 47 (19) 4 (1.6)

Total 1152 886 (77) (95% CI: 74% to 79%) 220 (19) 46 (4.0)
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Accuracy of African Pathologic Diagnosis
Overall concordance between the interpretations of the

East African-based pathologists and US-based dermatopa-
thologists was 69% (95% CI: 66% to 72%) (Table 3). Among
the 281 interpretations which were discordant, in 217 (77%)
the US interpretation was KS, whereas the African read was
not KS or indeterminate. Anti-LANA-1 immunostaining was
performed by the US-based dermatopathologists on 13 (6.0%)
of these 217 specimens and all were positive. Among 32 (11%)
discordant results, the US read was not KS, whereas the
African read was KS or indeterminate. LANA-1 staining was
performed by the US-based dermatopathologists on 6 (19%) of
these 32 specimens, all of which were negative. For the
remaining 32 (11%) discordant results, the US read was
indeterminate, whereas the African read was KS or not KS.
LANA-1 staining was performed by the US-based dermatopa-
thologists on 5 (16%) of these specimens and was nonreactive

for 2 (40%) and indeterminate for the remaining 3 (60%).
Using US-based dermatopathologist interpretation as the gold
standard, the sensitivity of the African pathologic diagnosis for
KS was 68% (95% CI: 65% to 72%) and the specificity was
89% (95% CI: 83% to 93%). There was no significant
difference in the sensitivity (P = 0.61) or specificity (P =
0.058) of African pathologic diagnoses over time.

DISCUSSION
Despite the clinical relevance of KS in sub-Saharan

Africa, little is known about the accuracy of current diagnostic
practices for this cancer in the region. Using consecutive skin
biopsies performed for clinical suspicion of KS in large clinic
networks spanning 2 countries in East Africa, we examined the
accuracy of clinical suspicion and local pathologic diagnosis of
KS using US-based dermatopathology as the gold standard

TABLE 2. Pathologic Diagnoses Made by US-Based Dermatopathologists When KS Was Not Present (N = 220)

Category No. (%) Diagnoses (n)

Posttraumatic 40 (18) Scar (31) Postinflammatory pigment alteration (5)

Ecchymosis/hematoma (3) Keloid (1)

Vascular tumors or malformations 17 (7.8) Telangiectasia (4) Nonspecific vascular proliferation (3)

Angioma (1) Pyogenic granuloma (2)

Tufted angioma (2) Vascular malformation (2)

Lymphangioma (1) Venous lake (1)

Varix (1)

Venous stasis changes (23) 23 (10) Stasis dermatitis (19) Acroangiodermatitis (3)

Lipodermatosclerosis (1)

Confirmed or suspected infection (31) 31 (14) Nonspecific infection* (15) Warts (7)

Bacillary angiomatosis (2) Folliculitis (2)

Blastomycosis (1) Cellulitis (1)

Cryptococcosis (1) Molluscum (1)

Secondary syphilis (1)

Eczematous or psoriasiform dermatoses (52) 52 (24) Nonspecific dermatitis† (20) Lichen simplex chronicus

Psoriasis (8) Prurigo nodularis (16)

Fibrosing dermatitis (5) Eczematous dermatitis (3)

Benign tumors and cysts (20) 20 (9.1) Verrucous keratosis (6) Dermatofibroma (7)

Follicular (epidermal) cyst (4) Neurofibroma (1)

Poroma (1) Seborrheic keratosis (1)

Other malignant tumors (8) 8 (3.6) Squamous cell carcinoma (4) Lymphoma (3)

Poorly differentiated carcinoma (1)

Other (29) 29 (13) Panniculitis (4) Mucinosis (2)

Arthropod-induced dermatitis (2) Normal skin (1)

Polyarteritis nodosa (2) Sarcoidosis (2)

Ulcer (2) Urticarial hypersensitivity reaction (2)

Amyloidosis (1) Callus (1)

Castleman disease (1) Eosinophilic folliculitis (1)

Epidermodysplasia verruciformis (1) Erythema multiforme (1)

Interface dermatitis (1) Lichen planus (1)

Lichen planus pigmentosus (1) Morphea (1)

Palmoplantar fibromatosis (1) Xanthoma (1)

*Included specimens with histopathologic findings that were suggestive of an infectious process (eg, granulomatous tissue reactions, lymph nodes with reactive changes) but for
which histochemical stains failed to demonstrate mycobacterial, bacterial, fungal, protozoan, or treponemal organisms. Of note, although a broad range of noninfectious diseases can
present with a granulomatous tissue reaction, the pattern of granulomatous dermatitis in these cases was most consistent with infectious disease.

†Specimens demonstrating a superficial and/or deep dermatitis but for which a more specific diagnosis could not be rendered.
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reference. We found only moderate (77%) positive predictive
value of clinical suspicion of KS and modest (69%) concor-
dance between African and US-based pathologists.

Our findings are consistent with previous studies of KS
and other malignancies in Africa. In a large study (n = 321
cases of clinically suspected KS) from the more resource-
replete South Africa, the positive predictive value of clinical
diagnosis of KS (67%) was similar to our estimate.17

Methodological comparability to our study is unclear,
however, because the South African work used locally
performed LANA-1 staining (on all specimens) instead of
external expert histodermatopathologic interpretation as the
gold standard. LANA-1 staining, depending upon the ambient
infrastructure and experience of the operators, may or may
not perform as well as expert histodermatopathologic
interpretation. In a smaller study (n = 23) of biopsies
originating from 7 different African countries in which,
similar to our work, US-based dermatopathology was used
as the gold standard, the positive predictive value of clinical
diagnosis for KS (57%) was lower.18 In another class of
malignancies—lymphomas—which, similar to KS, also often
have externally overt manifestations, the accuracy of clinical
diagnosis has been equally as poor as our findings. In 2
different studies of childhood non-Hodgkin lymphoma in
Uganda, the positive predictive value of a clinical diagnosis
was 75%.19,20 Estimates of the accuracy of local African
pathologic diagnoses of other malignancies have been more
variable. Depending on the exact cancer in question, the
reported sensitivity of local African pathology compared with
an external gold standard has ranged from 36% to 98% and
specificity from 28% to 94%.20,21

Our study has several limitations. In the realm of
clinical diagnosis, it is conceivable that clinicians were
correct about their suspicion of KS but, because of sampling
error, biopsied the wrong lesion. We do not know how
frequently this may have occurred, but it is more plausible
when the final pathologic interpretation was a “normal”
condition (eg, scar) than a disease condition. In addition,
4% of samples were deemed indeterminate by the US-based
dermatopathologists, often because of poor quality or insuf-
ficient size of specimens. If all, or a large fraction, of these
specimens were indeed KS, the true-positive predictive value
of clinical suspicion of KS would have been higher.

Regarding the pathologic comparison, to calculate sensitivity
and specificity of the African pathologic interpretation, we
considered the US-based dermatopathologic interpretations as
the gold standard, but this is a distinction that could be
contended. Our argument for this claim is based on the
extensive dedicated training in dermatopathology that the US-
based practitioners have undertaken, their greater resources
(which translates to better equipment and reagents, such as
LANA-1 staining), and the broad consultation they have
available (with access to many other faculty) for difficult
cases. Yet, it is best to think of the US-based dermatopatho-
logic interpretations that we had available as one operational
definition of a gold standard but not necessarily the true and
only gold standard. Establishing a true gold standard in what
is inherently a subjective measurement would be very
difficult. It would require multiple interpretations by several
very experienced readers armed with all of the best technol-
ogy and then some policy as to how to resolve anything short
of consensus. We believed this was beyond the scope of what
we could accomplish over a reasonable timeline. Finally,
although our work spanned 2 large HIV care systems, our
findings are inherently operator-dependent and hence may not
generalize throughout the region.

In terms of clinical practice, the finding of a 77%
positive predictive value of clinical diagnosis of KS suggests
that reliance on visual impression alone should be abandoned.
From a dermatologic perspective, this is not surprising given
the many morphologic variants of KS and the numerous
conditions that mimic these variants. In other words, there is
very little morphologically that is highly specific for KS.
When KS was not present, alternate histopathologic diagno-
ses ranged from minor ailments, such as warts, to diseases
with high acuity, such as lymphoma. The implications of
these missed diagnoses are self-evident. For minor ailments,
an incorrect diagnosis of KS may lead to the administration of
unnecessary chemotherapy; for serious conditions, an incor-
rect KS diagnosis may lead to life-threatening failure to
provide correct therapy. Of note, we did not estimate the
negative predictive value of clinical suspicion, that is, how
often a lesion that is not believed to be KS on clinical grounds
(and hence not biopsied) is truly not KS. However, we
speculate that this, too, may be suboptimal because the
nonspecific nature of KS makes it difficult to be sure that
a variety of hyperpigmented lesions of indeterminate duration
are not KS. These points clearly explain why biopsy is the
gold standard for KS diagnosis in resource-rich settings.

The modest concordance in the histopathologic diag-
nosis of KS between African and US-based pathologists is
likewise not surprising, given the complexity inherent in KS
diagnosis. The African interpretations were more specific than
sensitive, meaning they were more likely to “miss” KS than to
incorrectly label a specimen as KS. This may reflect the lack
of familiarity with the more subtle or atypical histopathologic
presentations of KS. For example, characteristic attributes of
KS may not be fully developed or may not be recognized in
early lesions (eg, patch stage or early plaque KS), when the
density of cellularity is low or when obscuring inflammation
is present. Additionally, unfamiliarity with atypical histomor-
phologic variants of KS, including lymphangiomatous,

TABLE 3. Comparison Between African and US-Based
Pathologic Interpretations of Skin Biopsies Performed on HIV-
Infected Adult Patients Clinically Suspected to Have KS in East
Africa. Number With US-Based Anti-LANA-1 Staining
Performed is Shown in Parentheses

US-Based Dermatopathologic Diagnosis

TotalKS Not KS Indeterminate

African pathologic
diagnosis

KS 466 (12) 19 (5) 10 (2) 495 (19)

Not KS 179 (12) 140 (21) 22 (3) 341 (36)

Indeterminate 38 (1) 13 (1) 10 (1) 61 (3)

Total 683 (25) 172 (27) 42 (6) 897 (58)
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pseudogranulomatous, lobular, or “tufted” configurations,
among others, may result in a false-negative interpretation.22

Conversely, less frequent false-positive interpretations may
occur in the setting of other dermal spindle-cell or vascular
processes, such as dermatofibroma or bacillary angiomatosis,
which are in both the clinical and histopathologic differential
diagnosis of KS. In cases when the diagnosis of KS is not
obvious on routine H&E staining, the use of immunohisto-
chemistry, primarily LANA-1 staining, constitutes an impor-
tant diagnostic adjunct not available to most African
pathologists. Interestingly, the UCSF pathologists used
LANA-1 staining as a diagnostic aid in just 8.5% of
discordant cases, suggesting they were usually able to render
a diagnosis on H&E staining alone. These data, along with the
imperfect sensitivity of LANA-1 staining for the diagnosis of
KS,23,24 imply that immunohistochemical staining ought not
be considered a substitute for expertise and training in
dermatopathology but, rather, one piece of an integrated
approach to augmenting pathology services.

Solutions to improving the diagnosis of KS will require
additional resources, but these need not be insurmountable. In
terms of performance of biopsy, we have recently shown how
task shifting of tissue procurement from surgeons/physicians to
low- or mid-level providers is feasible.13 Alternatively, tele-
dermatology approaches could be considered to, at a minimum,
decide on visual grounds which patients do not require
biopsy.18 Regarding pathology, given the paucity of trained
pathologists (estimated to be, at best, one-tenth the capacity of
resource-rich nations10), an overall increased investment would
be optimal. However this investment is a long-term goal,
a more attainable short-term goal is the training and placement
of a few well-trained dermatopathologists in select regional
pathology centers of excellence across sub-Saharan Africa in
combination with an efficient system to transport specimens to
these centers.9,25 Indeed, regional air travel is sophisticated in
sub-Saharan African and could, with political will, be the
backbone of a fast and inexpensive system of transport. A cold
chain is not required to transport specimens, and dermatopa-
thology results are rarely needed emergently, making this idea
feasible. In terms of what to specifically focus on when training
African pathologists in the nuances of KS-related dermatopa-
thology, the deficiencies we found in sensitivity (as opposed to
specificity) point toward the need to use approaches that
emphasize the detailed detection of the pathologic features that
indicate the presence of KS. Expanded availability of LANA-1
staining might help in this regard, but performance and
interpretation of immunohistochemical staining is not trivial;
it requires training, experience, and resources to produce and
consistently maintain valid results. Also, reliance on LANA-1
staining only pertains to the diagnosis of KS and does not help
to enhance the diagnosis of other skin conditions. Instead of
placing LANA-1 stains in all pathology laboratories in sub-
Saharan Africa, we would rather first see the creation of
regional centers of excellence in pathology, which could
manage the entire spectrum of dermatopathologic conditions.
Finally, newer technologies, such as telepathology, may also
play a role.21,26

In summary, our data suggest that the accuracy of
clinical and histopathologic diagnosis of KS in East Africa is

suboptimal. The findings call for immediate action in several
realms: clinical-only diagnosis of KS must give way to biopsy
and dermatopathologic interpretation must improve. The
findings are also important harbingers for other cancers. As
the overall proportion of the disease burden attributable to
cancer in sub-Saharan Africa is projected to rise by as much
as 85% by 2030,27 investment in a better equipped workforce
to perform biopsies and a better pathology infrastructure to
interpret these specimens will only become more critical.
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