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Objective: To compare the diagnostic accuracy of immunohistochemistry and real-time PCR, using a simple phenol-
-chloroform DNA extraction protocol, in the detection of HHVS8 in small biopsies of HIV-associated oral Kaposi sarco-
ma (KS). In addition, to validate the use of this DNA extraction protocol to extract HHV8 DNA. Material and methods:
Seventeen cases of oral KS were examined. Data including sex, age, and anatomic location were obtained from patients’
records and histological sections stained with hematoxylin and eosin (H&E) were reviewed. Immunohistochemistry
was used to detect HHVS in lesions of interest, as well as real-time PCR. Results: All the patients were HIV positive,
the mean age was 35.5 years, and the affected oral sites were the palate (47%), gingiva (29.4%), tongue (11.8%), lip
(5.9%), and oral floor (5.9%). Fifteen samples showed positive staining for HHV8 and only two samples were negati-
ve. The same results were observed using real-time PCR HHV8DNA detection. Relevance: Our findings suggest that
immunohistochemistry is faster and cheaper to perform than real-time PCR and was shown to have similar levels of
sensitivity and accuracy for the detection of HHVS8 even in small biopsies. Additionally, DNA extraction using a non-
-commercial kit, as done in this study, can further reduce the costs for a pathology service.
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Sarcoma de Kaposi bucal associado ao HIV: Comparacao entre as técnicas de imuno-histoquimica e qPCR na deteccao do
HHV8 e« Objetivo: Comparar a acuracia diagnostica da imuno-histoquimica com a do PCR em tempo real, usando um simples protocolo
de extracao de DNA por fenol-cloroférmio, na deteccdo de HHV8 em bidpsias pequenas de sarcoma de Kaposi bucal (SK). Material e
métodos: Dezessete casos de KS bucais foram examinados. Dados como género, idade e localiza¢do anatomica foram obtidos, e cortes
histolégicos corados com hematoxilina e eosina foram revistos. A imuno-histoquimica e o PCR em tempo real foram utilizados para
detectar HHVS8 nas lesoes de interesse. Resultados: Todos os pacientes eram HIV-positivos, com a média de idade de 35,5 anos, e as lo-
calizagdes afetadas foram o palato (47%), a gengiva (29,4%), a lingua (11,8%), o 1abio (5,9%) e o assoalho bucal (5,9%). Quinze amostras
apresentaram coloraco positiva para HHVS8 e apenas duas amostras foram negativas. Os mesmos resultados foram observados utili-
zando PCR em tempo real.Relevdncia: Os resultados sugerem que a imuno-histoquimica é mais rapida e mais barata do que PCR em
tempo real e mostrou ter niveis semelhantes de sensibilidade e acuracia para a deteccdo de HHV8, mesmo em pequenas biopsias. Além
disso, a extra¢do de DNA usando um kit ndo comercial, como feito neste estudo, pode reduzir ainda mais os custos em um servico de
patologia.
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INTRODUCTION

Kaposi’s sarcoma (KS) is a multifocal malig-
nant systemic tumor of endothelial origin, that
mainly affects mucocutaneous tissue, with the po-
tential to involve the viscera.! When affecting the
oral mucosa, the lesion is locally aggressive but
rarely lethal.?

The clinical differential diagnoses include
bacillary angiomatosis, pyogenic granuloma and
some variants of capillary angioma and histologi-
cal differentiation between those lesions are eas-
ily achieved. However, there are certain vascular
tumors that are more aggressive and can generate
uncertainty in the diagnosis, such as angiosarco-
mas and epithelioid hemangioendothelioma.3

There are three distinct phases of the disease:
the macular, plaque and nodular forms. The macu-
lar form shows proliferation of small irregular ves-
sels and atypical endothelial cells oriented parallel
to the epithelial surface. When the KS appears in
plaque form, the morphology is similar to the mac-
ular form but with an increased number of spindle
cells and intracytoplasmic eosinophilic globules.
Finally, nodular lesions are shown to be dome-
shaped or may be predominantly polypoid with
spindle cells arranged in intersecting fascicles. It is
common to observe slit-like vascular spaces, small
jagged vessels, extravagated erythrocytes, lympho-
cytes and plasmacytes. The spindle cells usually
show ill-defined and eosinophilic cytoplasm. The
intracellular lumen can contain erythrocytes and
eosinophilic globules.#

The association between KS and HHV8 was
first described in 1994 when a new herpesvirus
sequence was isolated in more than 9o percent of
Kaposi sarcoma.> The World Health Organization
(WHO) describes KS as a result of human herpes-
virus 8 (HHVS8) infection combined with immu-
nological, genetic and environmental factors. This
virus is not exclusive to this lesion; other cancers,

such as AIDS-related primary effusion lymphoma
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and angioimmunoblastic lymphadenopathy, pres-
ent HHV8 DNA sequences.®

HHVS is transmitted vertically and horizon-
tally, through oral shedding, transplantation, blood
transfusion and drug injection It has also been de-
tected in a variety of body fluids and oral exposure
to infectious saliva seems to be the prevalent route
of transmission.”® It can replicate in oral epithelial
cells in vitro* and in many cases the mouth is the
site of the initial infection.”

Thus, even if the lesion is clinically and histolog-
ically similar to KS, it is essential to detect HHV8
in the biopsy. The virus has been extensively stud-
ied and identified in a variety of tissues and body
fluids.> Many of these studies and pathology ser-
vices have used immunohistochemistry (IHC) as a
standard technique for the detection of HHVS8. The
use of IHC in small biopsies raises doubts about the
results, as oral biopsies could have a low viral load,
not being detected by IHC but detected by real-time
PCR (qPCR), which is more sensitive.

Our aim was to compare the results of the sam-
ples using THC and qPCR, a sensitive and reliable
method to detect HHVS, and to suggest the use of
phenol-chloroform DNA extraction protocol to re-
duce the costs of the technique.

MATERIAL AND METHODS

Ethics approval was obtained from the local
Human Research Ethics Committee (Protocol
number: 12766213.0.0000.0075). All cases di-
agnosed as KS or suggested as KS were re-
trieved from the files of Anatomical Pathology
Diagnostic Service at the School of Dentistry of
the University of Sdo Paulo and seventeen cases
were selected. Data including gender, age, and
anatomic location was obtained from patients’
records. Histological sections stained with he-
matoxylin and eosin (H&E) were reviewed by two
pathologists. Subsequently, the material was used
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in THC and qPCR for detection of HHVS. Staining
with an antibody against vimentin was also used
to check on the viability of the material for immu-
nohistochemistry. The results of IHC and qPCR
were truly dichotomous (positive or negative) and
interpreted by three blinded observers.

Three-micrometer (3 mm) serial sec-
tions from formalin-fixed paraffin-embedded
blocks were obtained and mounted on poly-
L-lysine-coated glass slides. Immunostaining
was performed by the linked streptavidin-bio-
tin horseradish peroxidase technique (LSAB-
HRP) (Universal LSAB®+ Kit/HRP, DAKO
Carpinteria, CA, USA). The samples were depa-
raffinized in xylene, then hydrated in descend-
ing ethanol grades and finally treated with 0.3%
H,0, and 100% methanol for 15 min to quench
endogenous peroxidase. Antigen retrieval was
performed by heating specimens for 15 min at
95°C in 10 mM Tris—EDTA buffer (pH 9.0) for
HHVS8-LNA and in 10 mM citric acid for vimen-
tin. Sections were incubated overnight at 4°C
with primary monoclonal anti-HHVS8 antibody
(clone 13B10, 1:10 dilution, Novocastra Lab,
Newcastle upon Tyne, United Kingdom) and pri-
mary monoclonal anti-vimentin antibody (clone
Vo, 1:800 dilution, Dako, Glostrup, Denmark).
After three washes with Tris buffer, slides were
treated with biotinylated species-specific sec-
ondary antibodies and streptavidin-biotin en-
zyme reagent (Universal LSAB™ Kit/HRP, Dako,
Carpinteria, CA, USA). Color was developed
with 3,3’-diaminobenzidine tetrahydrochloride
chromogen solution (Liquid DAB+ Substrate-
Chromogen System, Dako, Carpinteria, CA,
USA). Sections were counterstained with
Mayer’s haematoxylin (Sigma-Aldrich, St. Louis,
MO, USA). The results were evaluated separately
by three investigators.

DNA from the lesions diagnosed as KS or sug-
gestive of it was isolated using the phenol-chloro-
form extraction protocol adapted from Isola et al.,
1994.° For this, ten sections of 10 um from forma-
lin-fixed, paraffin-embedded blocks were obtained
and placed in a microtube. Tissue sections were
deparaffinized with 1 mL of pre-heated xylene
(Sigma-Aldrich, Saint Louis, MO, USA) at 37°C for
30 min. Afterwards, contents were vortexed, cen-
trifuged and the supernatant was discarded. This
procedure was repeated three or more times un-
til paraffin was completely removed. Residual xy-
lene was eliminated by washing with descending
grades of ethanol, starting with absolute ethanol
(Synth, Diadema, SP, Brazil), 90%, 70%, Milli-Q
water and finally with Tris-EDTA buffer (Sigma-
Aldrich, St. Louis, MO, USA). Microtubes were
centrifuged and the Tris-EDTA was discarded.
Subsequently, 200 pL of lysis solution was added
(10 mM Tris-HCI, 25 mM EDTA, 100 mM NaCl,
0.5% SDS, 500 pg/mL) (Sigma-Aldrich, St. Louis,
MO, USA) and the microtubes were left overnight
in a 56°C water bath. Following this, 20 pL of 250
pg/mL Proteinase K (Invitrogen, Carlsbad, CA,
USA) was added daily until the tissue was com-
pletely lysed (three days maximum). To inactivate
proteinase K, samples were heated at 95°C for 10
minutes. For DNA extraction, 1 mL of saturated
phenol (Invitrogen, Carlsbad, CA, USA), pH 8.0,
was added to the previous tube, then vortexed and
centrifuged at top speed. The supernatant (upper
phase) was removed and transferred into a new mi-
crotube. Next, 1 mL of Phenol:Chloroform:Alcohol
(Invitrogen, Carlsbad, CA, USA) (25:24:1) was
added and centrifuged, and the upper phase was
removed to new microtube. For DNA precipitation,
2 volumes of cold absolute ethanol (-20°C) and
1/10" volume of 7M ammonium acetate (Sigma-
Aldrich, St. Louis, MO, USA) were added and
the tubes rested overnight at -20°C. After 18 h,
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the microtubes were centrifuged at top speed
and the supernatant discarded. The pellet was
washed with 70% ethanol and dried at room tem-
perature. The DNA pellet was dissolved in 50 pl
of Tris-EDTA and kept at -20°C before use. Real-
time PCR was performed on DNA using SYBR®
Green Master Mix (Life Technologies, Carlsbad,
CA, USA) and a thermocycler (Applied Biosystems
7500 Real-Time PCR System).

Primers for HHV8t» and GAPDH" are shown
in Table 1. The sequences were chosen and tested
to find regions of local similarity using the Basic
Local Alignment Search Tool (BLAST).

The conditions of the real-time PCR reaction
were: 12.5 uL of SYBR® Green Master Mix; 1.0
uL of each 400 nM primer; 9.5 pL of ultrapure
water (Milli-Q, 18 Q Millipore) and 1.0 pL of the
DNA sample (100 ng of total DNA). The program
for amplification included initial denaturation
at 95°C for 5 minutes, followed by 40 cycles at
95°C for 15 sec and 60°C for 1 min. The reaction
specificity was monitored by melt-curve analy-
sis. DNase/ RNase-free water was used as nega-
tive control, while a sample positive for HHVS,
by immunohistochemistry, was used as positive

Table 1 | Primers used to detect HHV8
and GAPDH (real-time PCR). Gene

HHV8(10)

GAPDH(11)
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Accession no.

NC_003409

NM_002046

control. GAPDH was used as a housekeeping
gene and to verify the integrity of the purified
DNA from the formalin-fixed, paraffin-embed-
ded blocks.

RESULTS

All patients were HIV-positive and there was a
male prevalence (13/17). The mean age was 37.69
years (ranging from 23 to 58) and the affected oral
sites in order of frequency were: palate (47.05%),
gingiva (29.41%), tongue (11,76%), lip (5.89%) and
oral floor (5.89%). The biopsy material was repre-
sented by small fragments measuring in average
3.82 x 2.18 mm (Table 2).

Concordance analysis of HHVS detection by im-
munohistochemistry and HHV8 DNA molecular
method (real-time PCR)

Fifteen samples showed positive staining for
HHVS8 (Figure 1) and only two samples were nega-
tive. All the tissues were positive for vimentin. The
same results were observed using HHV8 DNA de-
tection; fifteen cases identified viral DNA and two
cases were undetermined. All samples amplified the
endogenous control GAPDH.

Primer 5’-3’ Position SIS
(bp)

. 124,326 -

F:GGTGATGTTCTGAGTACATAGCGG 124,349
124,41 142

. 24,467 -

R: CCGAGGACGAAATGGAAGTG 124,448
F: GCATCCTGGGCTACACTGA 917 - 936 162

R: CCACCACCCTGTTGCTGTA 1059 - 1078
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Table 2 | Clinical data of the patients (gender, age and site of biopsy), HHV8 detection by immunohistochemistry and qPCR, and size of
biopsy material.

Sample Gender  Age (years) Site HIV HHVS(IHC) HHVS(GPCR) ;‘:fef; ':"(‘:::1‘;
1 M 30 Gingiva + + + 4x2
2 F 23 Floor + + + 10 x5
3 M 30 Palate + + + 4 x4
4 F 37 Lip + + + 2x1
5 M 45 Palate + + + 6 x2
6 M 43 Palate + + + 5x2
7 M 43 Palate + + + 5x3
8 M 32 Gingiva + + + 2x1
9 M 58 Tongue + + + 3x2
10 F 27 Gingiva + + + 3x1
11 M 36 Palate + + + 3x3
12 M 38 Gingiva + + + 3x1
13 M 32 Palate + + + 4x2
14 F 27 Palate + + + 2x1
15 M 25 Gingiva + + + 3x3
16 M 43 Tongue + - - 4 x2
17 M 34 Palate + - - 2x%x2

M: Male; F: Female

Figure 1 | Kaposi sarcoma:
haematoxylin & eosin (A) and A
immunohistochemistry detection of
HHVS8 (B, C and D). 400x.
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DISCUSSION

KS is an angioproliferative disorder of the
vascular endothelium'>*® and is one of the most
frequent tumors in HIV-positive patients world-
wide.2* Oral KS is strongly indicative of HIV infec-
tion and can be an early presenting symptom.'s

HHVS is the causative agent of Kaposi sarco-
ma,”3 but it is not sufficient to develop the disorder
alone and a cofactor, such as HIV, may exist.” The
most common mode of transmission of this virus
is via oral cavity, through saliva,”® and it can repli-
cate in oral epithelial cells in vitro.:

Small biopsies from the oral cavity can be a
challenge to diagnose and this raises questions and
doubts about the best method to detect HHVS8. Our
samples sizes were typical of the small sizes fre-
quently received by oral pathologists. When a bi-
opsy is performed, there are no strict size criteria,
but tiny samples may lead to a poor quality slide,
especially when the correlation of different tissues
is important to the final diagnosis.”*® In KS, histo-
morphology is important and all cases, irrespective
of epidemiologic subgroup, must be HHV8-positive
for a proper diagnosis.?

In contrast to other studies that used or sug-
gested other techniques?®?" 22 besides THC to de-
tect HHVS, in our work, IHC was found to be as
efficient as qPCR to identify HHVS8 in small biop-
sies of oral KS. This was verified in all samples in
which a concordance between the results of IHC
and qPCR was found. Fifteen cases were shown
to be positive for HHV8 by both techniques, con-
firming the diagnosis of Kaposi sarcoma. Only
two samples were negative, but negative by both
techniques, showing an agreement in the results.
These negative results could be due to a lack of
viral material, possibly because it is a non-repre-
sentative biopsy, or could represent another an-
gioproliferative lesion, but neither of the methods
detected HHVS. Patients’ records often lacked in-
formation, as all patients were HIV+ but there was

34 e Clin Lab Res Den 2015;21(1):29-35

no indication of what treatment they were using.
Antiretroviral drugs such as HAART can be po-
tent inhibitors of HHVS8 replication.23

Our results also showed that the phenol-chloro-
form extraction protocol is efficient for HHV8 DNA
extraction. Previous papers from our group showed
that the extraction method using this protocol and
ammonium acetate proved to be simple to perform
and obtains DNA of adequate quality for analysis.>+

Although THC and qPCR can be routinely used
to diagnose KS, there are some advantages using
THC, especially the lower cost, since qPCR de-
mands more sophisticated and expensive equip-
ment and reagents. The use of a non-commercial
method for DNA extraction decreases the cost but
increases the time of procedure. In addition, both
methods may present technical challenges when
using formalin-fixed, paraffin-embedded mate-
rial, which may be fragmented or have undergone
formaldehyde cross-reaction with proteins and
nucleic acids.?

It was showed that, despite the size of the bi-
opsies, THC seems to be a reliable method to di-
agnose oral KS. The adapted phenol-chloroform
extraction protocol should also be considered be-
cause of its lower cost, especially in underdevel-
oped countries where a commercial DNA extrac-

tion kit is extremely expensive.
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