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Pesiome

YBoga: [1o fBe TpeTu OT 3510KauecTBeHUTe Heonnasmu Ha 6enus fpob ca HeonepabunHu, a AnarHo-
3aTa ce yCTaHOBABA OT LTONOMMA UK Ha eHAOCKoNcKn 6roncun. EaBa B egHa ot yetupu Groncum
ce 13Mon3Ba MMyHOXUCTOXMMUATA KaTo AMarHocTuyeH meTopq. lNepcoHanusnpaHaTa Tepanma Hanara
KOHKPEeTHO NoCcoYBaHe BMAA Ha KapLuuHomuTe.

Lien: [la npoyunm Bb3MOXHOCTUTE U OrpaHUYEHMATa NPU TUNU3PaHe Ha YMepPeHO U HUCKO aunde-
peHuupaHu 6enogpobHU KapLMHOMY B eHAOCKOMNCKM MaTepuani 1 fja onpeaenym ontMmasneH naHen
3a AMarHOCTUKa B eXXeJHeBHaTa NpaKTuMKa.

Martepwuanu n metogu: B neprnoga 2012-2014 r. 8 YMBAIJ1 ,,Cs. lfeoprn” - MNnoBgne NpocnekTUBHO
ca nscnepsaHn 170 Eb Ha nauymeHTn ot KOXHa bbnrapua ¢ 6enogpobeH KapunHom. MbpBoHavYanHo
6uoncunTe ca TMnusnpaHu ¢ naden ot Napsin A, TTF-1 1 p63. TpoliHO HeraTMBHUTE Npobu ca JoTUNu-
3npaHn cbe Synaptophysin.

Pe3yntaTtu: bBuoncmyHmATt matepuan no rpynu e: l. Manku, ,AnarHocTnyHy uoncmmn”: n=37 (21.7%);
IIl. EB: n=119 (75%); VATS (Bugeo AcuctupaHa Topakockonusa) — n=34 (25%); LB (LLinnkosa buoncusa
npwu 6poHxocKoncko nscneasaHe) — n=85 (50%). XX tnnusnpanu ca 12 cnyvas (17.24%). Hetunusu-
paHuTe NXX xuctonorum ca 82.76%. Pasnpepenexune Ha 6uoncumnte 6e3 XX cbrnacHo C30 2004r. e:
ageHoKapumHomu (AK) — 73; nnockokneTbuHu (MKK) — 68; ageHOCKBaMO3HU — 8; e pOKNETbYHM Kap-
unHomu — 8; HeguepeHumparn (HOT) — 13; HeBpoeHAoKpuHHM (HE) — 0. Cnep UXX n knacupukauma
cbobpaszHo IASLC - 2011 r. pasnpegenenneTo e: AK - 89; INMKK — 67; AoCKK n egpokneTbuHu - 0; HE - 3;
HOT - 11. CeH3MTUBHOCT 1 cneundrnyYHOCT Ha MapkepuTe e: TTF1 — cboTBeTHO 70.0% 1 100%; Napsin
A -73.0% 1 100%; p63 - 71.8% n 100%. MNaHen: Napsin A/TTF1 - 86.0% n 100%; Napsin A/ TTF1/p63 -
84.2% 1 60.0%; Napsin A/TTF1/p63/+Synaptophysin — 93.5% 1 100%.

UsBoam: TpoHuAT naHen NapsinA/TTF1 n p63, + Synaptophysin, nogobpsBsa anarHocTkata Ha
HUCKO 1 HegudepeHumnpaHute Eb cbc 78.6%, KaTo HETUNU3MPaHUTe BroncuK ca cBefeHmn ao 6.49%.

Knouosu gymu: nmyHoxmnctoxmumus, Napsin A, TTF1, p63, Synaptophysin

83



84

OPUTNHANTHA
CTaTun

JMATHOCTMYEH
NMYHOXMCTOXMWYEH MAHEN
3A EHAOCKOMCKW bronCuu eu
TUMWU3UPAHE HA HEOMEPABUITHN
BENOAPOBHN KAPLINHOMH

TopakanHa MeguuuHa
TomV, mapt 2015, 6p.1

DIAGNOSTIC
IMMUNOHISTOCHEMICAL PANEL
INTHE DIAGNOSTICS OF ENDOSCOPIC
BIOPSIES FROM UNRESECTABLE
LUNG CANCER CASES

S. Genova, V. Belovegdov, D. Serteva

Department of General and Clinical Pathology and Forensic Medicine, Medical Faculty;
Medical University — Plovdiv

Abstract

Introduction: Up to two thirds of malignant neoplasms of the lung are surgically unresectable, and
the diagnosis is established by cytology or endoscopic biopsies. Only one of four biopsies use the
immunohistochemistry as a diagnostic method. Personalized therapy requires accurate sub-classifi-
cation of cancers.

Objective: To investigate the possibilities and limitations of typing moderately and poorly differ-
entiated lung cancers in endoscopic biopsies and determine optimal panel for diagnosis in practice.

Materials and Methods: All cases of 170 EB from South Bulgarian patients with lung cancer were
studied between 2012-2014, in the "St. George" Hospital — Plovdiv. Initial biopsies are typified with
Napsin A, TTF-1 and p63. Synaptophysin were applied in triple negative samples.

Results: Biopsy groups: I. Small "diagnostic biopsies" - n=37 (21.7%); Il. EB - n=119 (75%); VATS
(Video Assisted thoracoscopy) — n=34 (25%); EB — n=85 (50%). There are 12 (17.24%) cases reviewed
by immunohistochemistry. Untyped IHC histologies are 82.76%. Distribution of biopsies without IHC
according to WHO 2004 is: adenocarcinomas (AC) — 73; squamous cell carcinomas (SCC) - 68; adeno-
squamous - 8; large cell carcinomas - 8; undifferentiated NOS - 13; neuroendocrine NE - 0. After IHC
and the classification according to IASLC - 2011 the distribution is: ACs — 89; SCC - 67; AdSCC and
large cells — 0; NE — 3; NOT - 11. The sensitivity and specificity of the markers are: TTF1 - respectively
70.0% and 100%; NapsinA - 73.0% and 100%; p63 - 71.8% and 100%. Panel: Napsin A/TTF1 - 86.0%
and 100%; NapsinA/TTF1/p63 - 84.2% and 60.0%; NapsinA/TTF1/p63/+Synaptophysin - 93.5% and
100%.

Conclusions: Triple panel of NapsinA/TTF1 and p63, + Synaptophysin, improves the diagnosis of
low and undifferentiated EB by 78.6% and NOS biopsies are reduced to 6.49%.

Key words: immunohistochemistry, Napsin A, TTF1, p63, Synaptophysin



CbrnacHo npuHuunuTe HanoxeHu ot C30, mop-
donoruaTa BuHarM e buna KpeautTupaHa Kato
,3N1aTeH CTaHZAPT” Bb3 OCHOBA Ha eKcuu3upa-
HU XMpypruyHo matepuanu (16). Mo oTHowWweHne
Ha ,Mankute 6uoncun”’ UnnM LUTONOrnATa, CamMo
MOPGONOrMYHNTE KPUTEPUM HE Ca AOCTaTbYHU
(5). Hakonko ca He3aBUCUMUTE MPUYMHK, KaTO
Hanpumep: HUCKa AudepeHumnaums, aptedakTy,
KaKTO W NpucbLiaTa XeTePOreHHOCT Ha Heppeb-
HOKNeTbuyHUTe 6enofgpobHn KapuuHomn (HA-
KBK). MHO3MHCTBOTO OT OGMONCUYHUTE AMaArHo-
31 B NMpaKTMKaTa Cce MOCTaBAT CaMO Ha PYTUHHa
CBET/IMHHa MuUKpockonusA. Eaea 1 ot 4 6uoncum
M3Mnon3BaT uMyHoxmuctoxumusTa (MXX) kato gmar-
HOCTUYEH MeTof. HeMHOTO 3HaueHne e U3KNYn-
TEeSIHO CbLLECTBEHO 3a KaTErOPUYHOTO onpeaens-
He Ha XMCTONOrMYHMA BUA pak (3).

B nocnegHo Bpeme HaBnv3a BCe MO-LUMPOKO
TapreTHaTa Tepanua CbC cneynduyHmn 6rokepun
Ha TUPO3WH-KMHA3aTa M Ce Hanara cyoTunusu-
paHe Ha HOKBK. YcTaHOBeHO e, ye nauneHTuTe C
6enoapobeH ageHokapumHom (AK) e no-sepoAT-
Ho Aaa mmat EGFR myTauumm B cpaBHeHue ¢ noc-
KOKNeTbyHUTE 6enoapobHn KapuuHomu (MKK).
OcBeH TOBa B CxemaTa Ha XMMMOTePaneBTUYHOTO
NleyeHne Ha CKBaMO3HUWTE KapunHOMY clefBa fa
oTnagHe MegukameHTbT Bevacizumab (Avastin),
KOWTO npeam3BMKBa aTanHu, macvBHW Oeno-
Lpo6HM KpbBomsnueu. OT apyra cTpaHa, Ton fJo-
6pe nosnuasa 6enoapobHNTEe afeHOKapLMHOMM
B KOMbuHauwma ¢ carboplatin n paclitaxel (2, 12).

MpubnusutenHo 65-75 % ot naymeHtute c HA-
KBK ca B HanpepgHan ctaguin Ha 6onectta u He
noanexaT Ha XUpypruyHo nedveHue (18). B tesu
c/lyyaun fuarHosarta YecTo ce OCHOBaBa CaMO Ha
eHpockonckm 6uoncum (EB) n yutonorua. Mpue-
Ma ce, ye pobpe audepeHUUpaHUTe TyMOPU He
npefcTaBnaBaT peasHo AMArHOCTMYHO Mpeaus-
BMKaTencTeo. Cnabo andepeHuMpaHuTe ca Tesu,
KOWTO HanaraTt NpeuunsHo u3cneaBaHe, 3a NaeH-
TdrLMKayma Ha Braa um. HeonepabunHute Kap-
umHomu B lllb n IV cTagui, Han-4ecTo ca U HUCKO
andepeHumpaHnun. M3cnegsaHe Ha Edwards et al.,
2000r. (3), Bbpxy Manku 6uoncum nokassea, ue
camo 63% ot Eb n He noBeue o1 45% OT UUTONO-
rMYHMA MaTepuran Moxe da 6bhe NpaBUTHO Kna-
candnumpaH. [pyrv v3cnefBaHuA yCTaHOBABAT,
ye oKOJIO 50% OT TAX UMaT LWaHC Aa 6baat cyb-
TunusnpaHu (8). O6MKHOBEHO B MpakTMKaTa ce
M3MON3Ba WNPOK MaHes OT aHTUTeNa 3a AuarHo-
CTUKa Ha Manku 6uoncun KaTo: TTF1, CK7, CK5/6,
HMWOCK, p63, p40, Desmocollin 3, Ko iTo B MHOIO
cnyyam e o6emeH 1 UKOHOMMYECKN HeN3rofeH.
Len

[la ce npoyyaT Bb3MOXXHOCTUTE U OFpPaHNYEeHU-
ATa NPU TUNN3PaAHEe Ha YMEPEHO 1 HUCKO ande-
peHuupanHn HOKBK B eHpockonckm maTtepuanmu
M Ja ce onpeneny oNnTUManeH Y MKOHOMUYECKM
M3rofeH MaHen 3a AnarHocTMKa B eeAHeBHaTa
npaKkTnKa.

PaboTHaTa xunoTe3a e, ye C MNOMOLYTa Ha
NXX naHen ot Napsin A (NapsA), TTF1, p63 u
Synaptophysin Moxe MakcumanHo epekTUBHO fa

According to the principles set by the WHO, the
morphology is always defined as the "gold stan-
dard" based on surgicaly resected specimens (16).
For "small biopsies" or cytology, the morphologi-
cal criteria are not sufficient (5). There are several
independent reasons, such as: low differentiation,
artifacts, and characteristic heterogeneity of non-
small cell lung carcinomas (NSCLC). The majority
of biopsies in the histopathological practice are
diagnosed only on routine light microscopy. Only
for 1 in 4 biopsies immunohistochemistry (IHC)
was used as a diagnostic method. Its importance
is extremely significant for the definite determi-
nation of the histological type of cancer (3).

Recently, the target therapy with specific block-
ers of tyrosine kinase was introduced and increas-
ingly used as treatment, which imposed the sub-
typing of NSCLC. It has been found that patients
with lung adenocarcinomas (AC) are more likely
to carry EGFR mutations compared with squa-
mous cell lung carcinomas (SCC). Moreover, the
drug Bevacizumab (Avastin), part of the chemo-
therapy regime of squamous cell carcinomas
should be withdrawn, since it causes fatal, mas-
sive pulmonary hemorrhage. On the other hand,
it has a very good effect on lung adenocarcino-
mas in combination with carboplatin and pacli-
taxel (2, 12).

Approximately 65-75 % of patients with NSCLC
are at an advanced stage of the disease and are
inoperable (18). In these cases, the diagnosis is of-
ten based only on endoscopic biopsies (EB) and
cytology. It is assumed that well differentiated tu-
mors do not constitute real diagnostic challenge.
The poorly differentiated tumors are those that
require precise examination in order to deter-
mine their type. The unresectable carcinomas in
stage lllb and IV are most often poorly differenti-
ated. A study of Edwards et al., 2000 (3), on small
biopsies showed that only 63% of the EB and not
more than 45% of the cytologic material, can be
correctly classified. Other studies have found that
about 50% of them have a chance to be sub-typed
(8). In practice we usually use a large panel of an-
tibodies to diagnose small biopsies, as: TTF1, CK7,
CK5/6, HMWCK, p63, p40, Desmocollin 3, which
in many cases is voluminous and uneconomical.

Objective

To investigate the possibilities and limitations
in determining the type of moderately and poor-
ly differentiated NSCLC in endoscopic specimens
and to establish the optimal and economical pan-
el for diagnosis in the daily practice.

The working hypothesis is that lung cancers
can be most effectively sub-typed with the aid of
an IHC panel of Napsin A (NapsA), TTF1, p63 and
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6baaT cyoTMnu3npaHn 6enofpobHMTE KapurHo-
MM B Manku 1 eHAOCKOMNCKN Buoncum.
MaTtepuanu n metogn

MNpocnekTnBHO n3cnegsaxme 170 EB ot naymen-
™1 c HOKBK B neproga 2012-2014 r. Matepuanute
ca ot YMBA,Cs.Teoprn” - lNnoBgune n nsnpateHun
3a KOHcynTauusa matepuanu ot lOxHa bbnrapus
(Mnosgaus, MNnospme-obnacT, XackoBcKa, Kbpaxa-
nnncKa obnactu).

Bcnukn 6uoncmmn ca GuKcMpaHmn C HeyTpaneH,
6ydepupaH dopmanvH. B n3cnegsaHeTo e otye-
TEHO BpemMeTo Ha durKcauma Ha buoncumTe — 6h-
12h, 12-24h.

[MbpBOHAYaNHO KapuUHOMUTE Ca TUMU3UPAHK
Ha CBETIHEH MMKPCKOM Ype3 pyTMHHO OLBeTA-
BaHe ¢ H.E. no knacndukaymara ot C30 - 2004r.
OnpepeneHa e xucTonormyHata andepeHumauma
— BMCOKO, YMEPEHO, HNCKO 1 HepgudepeHumpaHm
KapuuHomu (G1, G2, G3, G4).

Bnocnenctaure 6roncunTe ca TMUNN3MPaHNU Mbp-
BOHayasiHo ¢ naHen ot Tpu mapkepa NapsA, TTF-1
1 p63. TpOMHO HeraTMBHUTE NPO6U Ca TPeTMpPaHM
LOMBbAHUTENHO CbC Synaptophysin.

3a VMYHOXMCTOXMMWUYHOTO W3CNefBaHe ca
nspaboteHn cpesoBe c AebenvHa 4um. 3a He-
yTpanu3mpaHe Ha eHforeHHaTa MepoKcraasa
ce m3non3ea Peroxidase Block, 3% Hydrogen
peroxide 3a 5min 1 matepuanuTe ca NPOMUTK
¢ wash 6ydep Ha Teuvawa Bopga. (MpuroTeaHe Ha
wash 6ydep: 50ml 6ydep B 950ml Boga). Busy-
anu3mpaulata cuctema e DAB Chromogen 1.74%
(3.3'-diaminobenzidine tetrahydrochloride, Novo
Link Polymer Detection System) ctabunusmpaH
pa3TBOP Ha XPOMOreH 3a Bu3yanusmpaHe (Ha 1ml
DAB, 1 Kanka XpoMoreH).

AHTWTENaTa, KOUTO Ca U3NON3BaHU 3a paboTa
ca: 1.TTF1, MLLEe MOHOK/IOHATHO aHTUTANO, KNOH
SPT24 B pa3pexxpaHe 1:200 3a 30min Ha 25°; aHTu-
reHHOTO Bb3CTaHOBABaHe e NPOBeAEeHO Ha BOAHa
6aHa npu 98° ¢ ph 6.0. AgpeH mapkep. 2. NCL-L-
Napsin A; KnoH IP64, muwie MOHOKJ/IOHAIHO aHTU-
TANO; pa3pexxjaHe Ha aHTUTANOTO B CbOTHOLLEHME
1:400. VinkybumpaHe 3a 30min Ha 25°. TonanHHO-
TO paskpuBaHe Ha aHTuUreHute e ¢ ERS (Epitope
Retrieval Solution), ¢ pH 6.0. LiutonnasmeH map-
Kep. 3. Muvwe MOHOKNOHANHO aHTUTANO P63
Protein (NCL-p63), paspexgaHe 1:50. AHTUreHHO
fLeMacKmnpaHe Ha BMCOKa TemnepaTypa (98°), noa
HanaraHe, usnonseaH e Tml M uutpaTeH Gydep
(pH 8.0). MbPBUYHOTO aHTUTSANIO € MHKYOMpPAHO 3a
60min Ha 25°. ippeH mapkep. 4. Synaptophysin -
KNoH 27G12, MyLie MOHOKIOHAMHO aHTUTANO. AH-
TUFEeHHO AeMacKMpaHe: Ha BMCOKa Temnepatypa
(98°), nop Hansrane, ¢ Tml M yutpateH 6ydep (pH
6.0). LluTonnasmeH mapkep.

OTunTaHe Ha pe3ynTaTuTe € Bb3 OCHOBA Ha pas-
paboTteHn metoan cbobuieHn ot Mukhopadhyay
n Katzenstein, 2011r. (7), u Ring et al., 2009 (11).
3a BcAKO aHTUTANO, NpobaTa ce cunTa 3a Mosno-
XKuTenHa, ako 10% mnnm noseye TYMOPHU KNEeTKN
ca mapkupaHu. Cnyyam ¢ <10% ouBeTABaHe, CbC
cnab MHTEH3UTET U Nnnca Ha GpOoKasHO MOOXKU-
TeNIHO ouBeTeHN 06NacTu CbC CUNEH MHTEH3UTET

Synaptophysin, on small and endoscopic biop-
sies.
Materials and methods

Prospective study of 170 EB of patients with
NSCLC in the period 2012-2014. The specimens
are from University hospital "St. George " - Plo-
vdiv and the ones, sent for consultation from
South Bulgaria (Plovdiv, Plovdiv-district, Haskovo
and Kardzhali districts).

All biopsies were fixed in neutral buffered for-
malin. The study also reports the time of fixation
of the biopsies — 6h-12h, 12-24h.

Firstly, cancers are typed by light microscopy,
routine staining with H.E. and classified accord-
ing to WHO 2004 classification. The grade of his-
tological differentiation was determined - high,
moderate, low and undifferentiated carcinomas
(G1, G2, G3, G4).

Subsequently the biopsies are typed by an ini-
tial panel of three markers NapsA, TTF-1 and p63.
Triple-negative samples were further tested for
Synaptophysin.

The immunohistochemical tests are made on
sections with 4um thickness. The endogenous
peroxidase is neutralized by Peroxidase Block, 3%
Hydrogen peroxide for 5min and then the speci-
mens are washed with wash buffer on tap water.
(Preparation of the wash buffer: 50ml of buffer
in 950ml water). The visualization system is DAB
Chromogen 1.74% (3.3'-diaminobenzidine tet-
rahydrochloride, Novo Link Polymer Detection
System) stabilized solution of the chromogen for
visualization (1ml DAB, 1 drop chromogen).

The following antibodies were used: 1. TTF1,
mouse monoclonal antibody, clone SPT24, dilut-
ed 1:200 for 30min at 25°% antigen retrieval was
performed in water bath at 98°, pH 6.0. Nuclear
marker. 2. NCL-L-Napsin A; clone IP64, mouse
monoclonal antibody; diluted 1:400. Incubation
for 30min at 25°. Thermal retrieval of antigens
with ERS (Epitope Retrieval Solution), with pH
6.0. Cytoplasmic marker. 3. Mouse monoclonal
antibody p63 Protein (NCL-p63), 1:50. Antigen re-
trieval at high temperature (98°), under pressure,
1ml M citrate buffer (pH 8.0) is used. The primary
antibody was incubated for 60min at 25°. Nuclear
marker. 4. Synaptophysin - clone 27G12, a mouse
monoclonal antibody. Antigen unmasking: at
high temperature (98°), under pressure, with 1ml
M citrate buffer (pH 6.0). Cytoplasmic marker.

Reporting of results is based on the developed
methods reported by Mukhopadhyay and Kat-
zenstein, 2011 (7) and Ring et al., 2009 (11). The
sample is considered positive if 10% or more of
the tumor cells are marked, for each antibody.
Cases with <10%, low intensity stain and lack of
focal positively stained areas with strong intensity
are marked as negative (N-nuclear, C-cytoplasmic



ca oT6enAzaHu Kato HeratneHu (N-agpeHo, C-uu-
TOMSIA3MEHO MapKupaHe).

Bcsiko aHTUTANO e u3cneaBaHO 3a CEH3UTUB-
HOCT 1 CNeundUYHOCT CaMOCTOATENTHO U B NaHenN
no ¢opmynu (19).

Pesyntatn

Moctbnnnute matepuanu ot OxHa bbarapua
(XackoBcka 1 Kbpgkanuiicka obnactu) ca 93 cny-
yana (54.65%); 77 ca ot lMnosaue n lNnosanBcKa
obnact (45.36%). MbxeTe ca 148 (87.06%), a »e-
HUTe — 22 (12.94%). Bb3pacTTa Ha NnauMeHTuTe Ba-
pupa ot 39 go 83 roanHn. CpefHa Bb3pacT MbiKe:
63.5r. (£6.5). CpegHa Bb3pacT xeHu: 60.5r1. (£17.0).
CbOTHOWEHNE MbXKe/XKeHn e 148/22 = 6.7:1.

PasnpeneneHneto Ha GMONCMYHMA MaTepuan
no rpynu e KakTo cnepgga: |. Manku, ,AuarHoctuny-
HY Bruoncun” nNpu HeonepabunHyM Tymopw, Nosny-
YeHn ypes3 ekcrniopaTMBHa TopakoTomusa; n=37
6pon (21.7%); Il. EHGOCKoNCKM Guoncumn: obuwio
n=119 cnyuasa (75%). NMonyyeHn upe3s VATS (Bu-
feo AcnctupaHa Topakockonus) — n=34 6uoncmm
(25%); upe3 LB (WumnkoBa buoncusa npu 6poH-
XOCKOMCKO nscnensaHe) — n=85 6uoncun (50%).

N3cnepBaHu ca n metacTasu: B IMMGHM Bb3Nn
7 (1.8%); B rmaBeH mMo3bK 2 (0.8%); B npeLuneH 3
(1.2%); no egHa 1 (0.56%) meTacTasa B KOXa U B
nepvikapg; o6buo 14 6p. — (4.8%) (Our. 1).

XucTonornyHa gudepeHumaums Ha Tymopute
(ous. X.E.):

Kato Brcoko audepeHumpat (G1) He e ycTaHo-
BEH HWTO eanH Tymop — 0 6uoncuu;

YmepeHo gudepeHumpanm (G2) ca 101 6uon-
cum (59.3%); Hucko pudepeHumpann (G3) — 56
cnyyas (33.0%); a HEBb3MOXKHOCT 3a AudepeH-
LuMpoBKa MMa npu 13 mateprana — HegndepeH-
uMpaHn KapumHomu (G4 XUCTONOrMYeH CTagui
- 7.7%). OT BcnuknTe 170 nonyyeHn GMoncum Ha
HOKBK kaTo Hucko u HepubepeHUMpaHu Kap-
unHommn (G3, G4) ca onpegeneHn 69 6uoncum
(40.7%). TMMbpBOHaAYaNHO VMYHOXMCTOXUMUYHO
TMnm3upanu ca 12 cnyyas (17.24%). Hetunusnpa-
HuTe XX xmuctonorum ca 82.76% (Ta6n. 1).

reaction).

Each antibody was tested for sensitivity and
specificity independently and in a panel on for-
mulas (19).

Results

The samples received from South Bulgaria
(Haskovo and Kardzhali districts) were 93 cases
(54.65%); 77 are from Plovdiv and the region
(45.36%). Number of men - 148 (87.06%), and of
women - 22 (12.94%). The age of patients ranged
from 39 to 83 years. Average age in men is 63.5yrs
(£6.5) and in women: 60.5yrs (£17.0). Male/fe-
male ratio is 148/22 = 6.7:1.

The distribution of the biopsy groups is as fol-
lows: I. Small, "diagnostic biopsies" from unresect-
able tumors, taken by exploratory thoracotomy;
n=37 (21.7%); Il. Endoscopic biopsies, total n=119
cases (75%). Obtained by VATS (Video Assisted
Thoracoscopy) - n=34 biopsies (25%); broncho-
scopic biopsies (BB) - n=85 biopsies (50%).

Metastases were also examined: in lymph
nodes 7 (1.8%); brain 2 (0.8%); vertebra 3 (1.2%);
one (0.56%) metastasis to the skin and one to the
pericardium; total number of 14 (4.8%) (Fig. 1).

Histological differentiation of the tumors (H.E.
staining):

Of all tumors classified as highly differentiated
(G1) - 0 biopsies; moderately differentiated (G2)
are 101 biopsies (59.3%); poorly differentiated
(G3) - 56 cases (33.0%); and lack of differentiation
is established in 13 specimens — undifferentiated
(G4 histological grade - 7.7%). Of all 170 biopsies
of NSCLC, 69 biopsies (40.7%) were classified as
poorly or undifferentiated carcinomas (G3, G4).
Initially, 12 cases (17.24%) were examined immu-
nohistochemically. Biopsies without IHC typing
are 82.76% (Table 1).

@wur. 1. Pa3npepeneHvie Ha GONCUYHMA MaTepman No XMpPypruyeH 4oCTbI.
Fig. 1. Distribution of biopsy specimens according to the surgical access.

VATS 25%
Pe3. Mar | Resectable biopsies 21.70%
Mpewnen | Vertebra 1.20%
n..|LN. 1.80%
naBeH mo3bk | Brain 0.80%
Koxa | Skin 0.56%
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Ta6n. 1. PaznpepeneHune Ha GUONCUYHMA MaTepuan Nno Bb3pacT Ha NaLVEeHTUTE, HAYMH HA B3eMaHe Ha MaTepu-
ana, XuctonornyHa guoepeHumauma n UXX tunusaums.

N

59 rop. 50-59 rog. 60-69 rop. 70-80 < rop.
14 36 84 36

bpoii naumeHTn
[Tpouent (8.2%) (21.3%) (49.5%) (21.3%)
Buoncumn b VATS ANarHoCcTuHmn 6uoncun” Apyru
bpoit naumextn 85 34 37 14
Mpouent (50%) (25%) (21.7%) (8.2%)
Xuctonornuna audeperuuauua G2 a3 G4 G3 + G4
bpoit naumexTn 101 56 13 0610 69
Mpouent (59.3%) (33.0%) (7.7%) (40.7%)
NXX WNXX Tunusupann be3 UXX Tunusauua
bpoit / Mpouent 12 (17.24%) 158 (82.76%)

Table 1. Distribution of biopsy by age of patients, collection of biopsies, histological differentiation and

immunohistochemistry.

Age groups <40-59yrs 50-59 yrs 60-69 yrs 70-80 <yrs
Number of patients 14 36 84 36
Rate (8.2%) (21.3%) (49.5%) (21.3%)
Biopsy BB VATS »diagnostic biopsies” Others
Number of patients 85 34 37 14
Rate (50%) (25%) (21.7%) (8.2%)
Histological differentiation G2 G3 G4 G3 + G4
Number of patients 101 56 13 Total 69
Rate (59.3%) (33.0%) (7.7%) (40.7%)
IHC IHC typed Without IHC typing
Number / Rate 12 (17.24%) 158 (82.76%)

PasnpepeneHne Ha 6uoncunte CbobPa3HO
MbPBOHAYAHO AMArHOCTULMPAHWUTE MaTepuranu
knacuouumparn no C30 ot 2004 rogmHa, npeau
MXX TunmsmpaHe nokasa cnepgHoTo: AgeHoKap-
UuHOMM — n=73 cnyyas (42.9%), ot konto: Conna-
HU — 45 (61.7%); NManunapHu - 11 (15.1%); BAK
(nenugnunmn) — 7 (9.6%); AunHapHu — 2 (2.7%);
MyunHo3HK - 7 (9.6%); ALeHONOHO-KUCTUYHN — 2
(2.7%); ApeHoCKBaMO3HU KapunHomu — 8 (4.7%).
MnockoknetbuHn KapuyuHomu (MKK) - n=68 cny-
yad (40.1%). Ocem KapumMHOMa 6axa TUNM3KUPaHU
no ctapaTa Knacudukauusa Kato efpOK/IeTbYHU
(4.5%), a B 13 cnyuan (7.6%) Tunusayusta bewe
HEBb3MOXHa M Te ca KrnacuduumpaHy Kato He-
OPeOHOKNETbUHN HeaudepeHLpaHn KapumuHo-
mu, HeonpegeneH Tun (HOKBK-HOT).

PasnpepeneHneto Ha OGMOMNCUYHWA MaTepuan
cneq XX tunumsmpaHe cbobpa3Ho mocnegHuTe
KputepumnTe Ha Hosata IASLC/American Thoracic
Society/European Respiratory Society — Mexay-
HapogHa MyntuaucuunnvHapHa Knacudoukauma
3a HOKBK ot 2011 roguHa, 3a Tymopute Ha Ge-
nusa gpob6 (16): ApeHokapuuHomu — n=89 cny-
yan (52.4%), ot kouto: ConuanHun - 60/89 (67.4%);
ManunapHu — 11/89 (15.1%); BAK (nenngnunm)
- 7/89 (9.6%); MyuuHosHn - 7/89 (9.6%); Auu-
HapHW - 2/89 (2.7%); ApeHOVOHO-KUCTUYHMN
- 2/89 (2.7%); MNMnocKOKNeTbYHU KapuMHOMU —
n=67 cnyyaa (39.4%). BcMukn afeHOCKBAMO3HU

Distribution of biopsies according to the origi-
nally diagnosed specimens, classified by WHO
2004, before IHC typing revealed the following:
Adenocarcinomas — n=73 cases (42.9%), of which:
Solid - 45 (61.7%); Papillary — 11 (15.1%); BAC
(lepidic) = 7 (9.6%); Acinar — 2 (2.7%); Mucinous
-7 (9.6%); Adenoid-cystic — 2 (2.7%); Adenosqua-
mous carcinomas — 8 (4.7%). SCC - n=68 cases
(40.1%). Eight carcinomas were typed by the old
classification as large cell (4.5%) and in 13 cases
(7.6%) typing was impossible and they were clas-
sified as non-small cell undifferentiated carcino-
mas, not other specified (NSCLC-NOS).

The distribution of biopsy specimens after IHC
typing according to the latest criteria of the new
IASLC/American Thoracic Society/European Re-
spiratory Society — Multidisciplinary International
Classification of NSCLC from 2011 of lung tumors
(16): Adenocarcinomas — n=89 cases (52.4%), of
which: Solid — 60/89 (67.4%); Papillary — 11/89
(15.1%); BAC (lepidic) — 7/89 (9.6%); Mucinous -
7/89 (9.6%); Acinar — 2/89 (2.7%); Adenoid-cystic
- 2/89 (2.7%); SCC - n=67 cases (39.4%). All ad-
enosquamous carcinomas are re-typed, as well as
all large cell carcinomas; three were positive for
Synaptophysin and were diagnosed as large cell



KapuMHOMM Ca PeTUNU3UPaHN, KaKTo U BCUYKM
e POKNEeTbYHN KapLUHOMKM, TPU Ca MO3UTUBHU
Ha Synaptophysin n ca guarHocTuumpaHn Kato
e[ pOKNETbYHN HEBPOEHAOKPUHHW KapLUHOMU
(EKHEK), a B 11 cnyuas (6.49%) BCUUYKM MapKepu
Ca HeraTMBHM 1 Te OCTaBaT nog pybpukaTta Hegu-
depeHumpaHu kapunHomu (HOT) (Tabn. 2).

neuroendocrine carcinomas (LCNEC), while in 11
cases (6.49%) all markers are negative and remain
under the rubric undifferentiated carcinomas
(NOS) (Tab. 2):

Ta6n. 2. Cy6TnnusnpaHe Ha 6enoapobHuTe KapuuHomu npeam u cneg UXX.

be3 UXX, C30 - 2004 r. Cnep UXX tunusupane IASLC- 2011 .

ApeHoKkapuuHoMK bpoit Mpouentn % bpoit Mpouentn %
Xucronor. Bapnantu: 73/170 429 89/170 (52.4%)
ConupaHu 45/73 61.7 60/89 (67.4%)
Nanunaphu 1/73 15.1 11/89 (12.4%)
BAK (nenuauunn) 7/73 9.6 7/89 (7.84%)
AunHapHu 2/73 2.7 2/89 (2.24%)
MyuunosHu 7173 9.6 7/89 (7.84%)
ABeHOUAHOKUCTUYHU 2/73 2.7 2/89 (2.24%)
ABeHOCKBaMO3HM 8/170 (4.7 0 0%
MnockoKneTbYHM KapLMHOMK 68/170 40.1 67/170 (39.4%)
EnpokneTbyHu KapuuHoMM 8/170 45 0 0%
Heandepenumpanu kapuyuHomu, HOT 13/170 7.6 11/170 (6.49%)
HE, eapokneTbyeH KapuuHom 0 0 3/170 (1.76%)
06w0: 170 100 170 100%

Table 2. Subtyped lung cancers before and after IHC.

Histology: No IHC, WHO - 2004 r. After IHCIASLC-2011T.

Adenocarcinomas Number Percent % Number Percent %
Histolog. types: 73/170 4.9 89/170 (52.4%)
Solid 45/73 61.7 60/89 (67.4%)
Papillary 1/73 15.1 11/89 (12.4%)
BAC (lepidic) 7173 9.6 7/89 (7.84%)
Acinar 2/73 2.7 2/89 (2.24%)
Mucinous 7173 9.6 7/89 (7.84%)
Adenoid cystic 273 27 2/89 (2.24%)
Adenosquamous 8/170 (4.7 0 0%
Squamous cell carcinomas 68/170 40.1 67/170 (39.4%)
Large cell carcinomas 8/170 45 0 0%
Non-differenciated, NOS 13/170 7.6 11170 (6.49%)
NEC, large cell 0 0 3/170 (1.76%)
Total: 170 100 170 100%

Pa3npepeneHve Ha MO3UTUBHOCTTA NpU Mbp-
BUYHU G6enoapobHn MKK. CeH3UTMBHOCT 1 cne-
undunuHoct B MKK cnep TecTBaHe ¢ ABa Mapkepa
TTF1/p63 n Tpn Mapkepa NapsA/TTF1/p63 Ha
170 EB: Cnep nbpBOHA4YanHOTO TUMM3MpPaHe C ABa
Mapkepa TTF1/p63, 56 ot 67 MNMKK gagoxa TTF1(-)
/p63(+) npodun — 83.6%. TprHageceT ymepeHo
andepeHumpann MKK (G2) ca 4BOMHO HeraTMBHN
TTF1(-)/p63(-). Cnep potunusmnpare ¢ Napsin A n
oueTaBaHe ¢ PAS-guacTasa, cbLmTe eHgoCcKon-
CKM 6uoncum octaBaT TPOWHO HeraTuBHWU. OT-

Distribution of the positivity in primary pulmo-
nary SCC. Sensitivity and specificity in SCC after
testing of 170 EB with two markers TTF1/p63 and
three markers NapsA/TTF1/p63: After the initial
typing with two markers TTF1/p63, 56 out of 67
SCC showed TTF1-/p63+ profile — 83.6%. Thirteen
moderately differentiated SCC, (G2) are double
negative TTF1-/p63-. After further testing with
NapsA and staining with PAS-diastase, the same
endoscopic biopsies remain triple negative. The
negative reaction to NapsA confirmed squamous
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puuaTtenHata 3a NapsA peaKkuua NoTBbpKAaBa
NAOCKOKNeTbYHaTa AndepeHumauma. B tesm cny-
Yyay HanMuMeTO Ha MEXAYKNEeTbUYHM MOCTYeTa U
nvncaTa Ha MyLUuH npwu ouseTABaHe ¢ PAS e B nog-
Kpena Ha NKK. CeHsnTtrBHocTTa 3a NKK ce okas-
Ba AocTa Hucka — 71.8%, nopaan 22/170 gBOMHO
HeratusHu 6roncum (11 MKK n 11 HeandepeHuun-
paHu KapunHomu). MpepenHaTa TOYHOCT e C yme-
peHu ctoHocTh 87.05%. He ce otunTaTt dpanwmeo
NO3UTWBHUW pe3ynTaTu, MOpaan KoeTo cneundumy-
HocTTa e 100%.

Cnep TectBaHe C Tpum Mmapkepa TTF1/p63/
NapsA, nopagn nunca Ha ¢anwmnBo MNO3UTUBHU
mMaTepranu cneynmpmuyHoCTTa Ha p63 KaTto Map-
kep 3a KK octaHa 100%, HO BEpOATHOCTHOCTTa
oT danwmBo HeratMBHW pesyntatn e — 16.4%.
YyBCTBMTENHOCTTA M MpefdefiHaTa TOYHOCT Mpu
TUNU3MpPaHe C TP MapKepa HapacHa CbOTBETHO
Ha 85.9% 1 93.5%. B INKK ca petunusnpanm 6 AK,
4 HepudepeHumpaHn KapunHoma, 2 AA-CKK un 2
efpOoKNeTbYHUN KapLHOMa — o6wwo 14 6uoncuum.

CeH3UTMBHOCT 1 cneymduyHocT Ha TTFT B AK
cnen TectBaHe Ha 170 eHAoOCKOMCKU Guoncum:
O6wo 70 oT 89 ageHOKapLUMHOMU Ca MO3UTUB-
HU Ha TTF1 (78.7%). OT uenua 6uoncuyeH macms
¢danwmso HeratueHu ca 30 cnyyad. Cneg gotunu-
3upaHe ¢ NapsA 16 broncun fagoxa no3uTrBHA
ekcnpecus, HO 11 ocTtaBaT ABONHO HeratueHU. OT
Tpute EKHEK KapuvHomMa HUTO eauH He ekcnpe-
cupa TTF1, koeto page 100% cneundryHOCT Ha
Mapkepa (dur. 2).

CeH3uTMBHOCT ” cneunduyHocT Ha NapsA B
AK cnepn TectBaHe Ha 170 eHOOCKOMCKM 6uon-
cun: MNo3utmeBHa ekcnpecna Ha NapsA pgagoxa
73 o1 89 apeHokapumHoMa (82.02%). OT BCUYKM
€HJOCKONCKM Groncmun ¢anwmnBo HeraTMBHM ca
27/170 cnyyasn, ot kouto 13 6roncum ca NapsA-/
TTF1+; (14.6%). HiTO eguiH OT OCTaHaNUTe TUNoBe
kapumHomu (MKK n HE KapunHomn) He nokasBsa
danwmea ekcnpecna Ha NapsA, KoeTo foKa3Ba
100% cneumdrUYHOCT Ha MapKepa.

Qur. 2.

cell differentiation. In these cases the presence
of intercellular bridges and absence of mucin
staining with PAS is to support the diagnosis of
SCC. The sensitivity for SCC has been quite low -
71.8%, due to the 22/170 double negative biop-
sies (11 SCC and 11 undifferentiated carcinomas).
Marginal accuracy is in moderate value — 87.05%.
No false positive results were detected and thus
the specificity is 100%.

After testing with three markers TTF1/p63/Nap-
sA, due to the lack of false positive specimens,
the specificity of p63 as a marker for SCCis 100%,
but the probability of false negative results was
- 16.4%. Sensitivity and marginal accuracy of im-
munohistochemical typing with three markers in-
creased to 85.9% and 93.5%, respectively. To SCC
are retyped 6 adenocarcinomas, 4 undifferenti-
ated carcinomas, 2 adenosquamous carcinomas
(Ad-SCC) and 2 large cell carcinomas - a total of
14 biopsies.

Sensitivity and specificity of TTF1 in Adenocar-
cinomas after testing 170 endoscopic biopsies: A
total of 70 out of 89 adenocarcinomas are positive
for TTF1 (78.7%). Out of the whole set of biopsies
only 30 cases were falsely negative. After addition-
al typing with NapsA, 16 biopsies showed positive
reaction, but 11 remained double negative. Out of
the three LCNEC none expresses TTF1, which gave
100% specificity for the marker (Fig. 2).

Sensitivity and specificity of NapsA in AC af-
ter testing 170 endoscopic biopsies: 73 out of
89 adenocarcinomas (82.02%) showed positive
expression for NapsA. Out of all endoscopic bi-
opsies 27/170 are falsely negative, 13 of which
were NapsA-/TTF1+; (14.6%). None of the other
types of carcinomas (SCC and NEC) showed false
expression for NapsA, demonstrating 100% speci-
ficity of the marker.

a) TTF1 (+), Hucko pudepeHumpan cksamongeH AK. VATS, nHountpauua B nnespa, ye.x10.
b) NapsinA, untonnasmeHu rpaHynu B H1ucko gudepeHumpa AK, ys x20.

Fig. 2.

a) TTF1 (+), poorly differentiated squamoid AC, magnification x10. Insert: VATS, infiltration of the pleura, 0. m. x4.
b) NapsinA, cytoplasmic granules in poorly differentiated AC,magnification x20.




CeH3UTMBHOCT U cneynduUYHOCT Ha fBa Map-
kepa NapsA/TTF1 B AK cnep TectBaHe Ha 170 eH-
nockoncku 6uoncum: OT 89 ageHoKapuHoMa 86
Ca eK3aKTHO Tunu3npaHm ¢ aea mapkepa NapsA/
TTF1 (96.6%). Camo Tpu nanuiapHu ageHoKapLm-
HOMa OCTaBaT [ABOMHO HeraTtueHW, a 11 Hepgude-
peHUMpaHn KapuMHOMM CbLLO He MOKa3BaT eKC-
npecua. YyescteutenHoctta B AK ¢ NapsA/TTF1
e 86.0%, a npegenHaTa TOYHOCT 91.8% cbc 100%
cneundryHOCT Ha nscneasaHeTo. HATO eauH Ma-
Tepuan He gage danwrea NO3UTUBHOCT.

CeH3NTUBHOCT M CNeuneUYHOCT 3a BCUYKM
HOKBK cnep TectBaHe ¢ Tpy mapkepa TTF1/p63/
NapsA, n=170: MNMpu TMAM3MpaHe C Tpu Mapke-
pa ce NoCTUrHa BUCOKa CEH3UTUBHOCT 91.6%,
c¢bc 100% cneunduYHOCT © NpepenHa TOYHOCT
95.6%. TponHO HeraTuBHW ocTaBaT 14 matepu-
ana: Tpy nanunapHn afeHokapumHoma n 11 He-
andepeHUpaHn KapLumMHOMA, HeonpeaeneH Tum.
NapsA nogobpwu anarHocTrkata ¢ 14%, KaTo no-
3uTmBupa 18 HeratusHu 3a TTF1 AK 1 notebpamn
NNOCKOKNIeTbYHaTa Npupoaa Ha 13 CKBaMO3HU
KapuuHoMa.

CeH3nTUBHOCT ” cneuynduuHoct B EB cnep
TecTBaHe C yeTupu mapkepa TTF1/p63/NapsA/
Synaptophysin: Mpu TecTBaHe C yeTUpU mapke-
pa 11 Eb ocTtaBaT HeraTMBHU NO OTHOLUEHUE U Ha
yeTmpuTe MapKepa 1 octasart B rpynata Ha HOT -
HeonpepeneHu. MNpu TAX cyb6TUNU3MpPaHeTo e He-
Bb3MOXHO. Te3n buoncuun ca dukcupaHu nog 12
Yaca B HeyTpasneH 6ydepurpaH popmanuH. MNosun-
TUBHW NOHEe Ha eAnH Mapkep ca 159/170 Eb. ®an-
LUMBa NO3MTMBHOCT He e oTyeTeHa. C TpoeH naHen
ot NapsA/TTF1/p63 n pobaseH Synaptophysin
B HeraTMBHWUTE CJlyvan Hue nocturHaxme 93.5%
ceH3nTMBHOCT Npu 100% cneunduryHOCT, C npe-
[efnHa TOYHOCT 96.7% (Our. 3).

Cnen NbfieH MYHOXUCTOXMIMUYEH aHann3 Hue
petunusnpaxme 44/170 (25.9%) EB. Bcuukn 44
6uoncnm ca HUCKO Unu HegudepeHumparu (G3,

®uwr. 3.

Sensitivity and specificity of two markers, Nap-
sA/TTF1, in AC after testing 170 endoscopic bi-
opsies: From 89 adenocarcinomas, 86 are typed
with two markers — NapsA/TTF1 (96.6%). Only
three papillary adenocarcinomas remain double
negative and 11 undifferentiated carcinomas also
showed no expression. The sensitivity of NapsA/
TTF1 in AC is 86.0% and the marginal accuracy is
91.8% with 100% specificity of the study. No spec-
imen showed false positivity.

Sensitivity and specificity for all NSCLC after
testing with three markers, TTF1/p63/NapsA,
n=170: When typing with three markers, high
sensitivity of 91.6%, with 100% specificity and
95.6% marginal accuracy is achieved. Fourteen
specimens remain triple negative: three papillary
adenocarcinomas and 11 undifferentiated carci-
nomas, undefined type. NapsA improves the di-
agnosis by 14% as 18 TTF1 negative AC showed
positive reaction for NapsA and it also confirmed
the squamous cell nature of 13 squamous carci-
nomas.

Sensitivity and specificity in EB after testing
with four markers TTF1/p63/NapsA/Synaptophy-
sin: With four markers 11 EB are negative for all
four and remain in the group of NOS - unspeci-
fied when testing. Their sub-typing is impossible.
These biopsies were fixed less than 12 hours in
neutral buffered formalin. 159/170 EB are positive
for at least one of the four markers. False positiv-
ity is not reported. With triple panel of NapsA/
TTF1/p63 and the addition of Synaptophysin in
the negative cases, we achieved 93.5% sensitivity,
100% specificity, with marginal accuracy of 96.7%
(Fig. 3).

After fullimmunohistochemical analysis 44/170
(25.9%) EB were typed. All 44 biopsies are low
or undifferentiated (G3, G4). In our study, triple

a) Synaptophysin (++) npwu TpoiiHo HeraTuBHa Eb — EKHEK. lHe3aeH cTpoeix ¢ rmaHaynapHu CTPYKTypu CUMynu-

paLm HUCKO andepeHumpaH ageHoKapLHOM yB.x20
b) TTF1 (-) yB. x10. NapsinA (-), p63 (-), He e nokasaH.
Fig. 3.

a) Synaptophysin (++) in triple negative EB - LCNEC. Nested architecture with glandular structures simulating

low differentiated adenocarcinoma, x20;
b) TTF1 (-), x10. NapsinA (-), p63 (-), not shown.
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G4). B HaweTo m3cnefgBaHe TPOMHUAT MaHen +
Synaptophysin, nogobpu grnarHoctukata B 78.6%
(44/56) oT cnyyauTte Ha HACKO AandepeHLmMpaHuTe
KapuunHomu (Tabn. 3).

panel + Synaptophysin improved the diagnosis in
78.6% (44/56) of the cases with poorly differenti-
ated carcinomas (Table 3).

Ta6n. 3. CeH3UTNBHOCT 1 CneuudrUYHOCT Ha UMYHOXUCTOXUMUYHW MapKepy CamoCTOSATENHO 1 B NMaHer, B Mbp-
BUYHU 6enofpobHM KapLMHOMM TeCTBaHM Ha eHJOCKOMNCKM MaTepuan. JlereHaa: MNMNC-no3ntneBHa npeauKTBHA
ctonHocT; HMNC-HeraTtnBHa npeanKTnBHa CToMHOCT; HE-HeBpoeHAOKPUHHN.

Cneuu- Mpepenxa

Napsin A 73.0% 100% 100% 72.2% 84.1%
TTF1 AK 70.0% 100% 100% 70.0% 82.3%
p63 MKK 71.8% 100% 100% 80.7% 87.05%
NapsA/TTF1 AK 86.0% 100% 100% 83.3% 91.8%
NapsA/TTF1/p63 HAKBK +HE 91.6% 100% 100% 91.8% 95.6%
NapsW/TTF1/p63 HIKBK-+HE | 93.5% 100% 100% 93.5% 96.7%
+Synaptophysin
NapsA/TTF1/p63
+Synaptophysin HIKBK +HE 95.5% 100% 100% 95.5% 96.9%
+ PAS-D

Table 3. Sensitivity and specificity of the immunohistochemical markers in primary lung carcinomas tested on
endoscopic material alone and in panel. Legend: PPV- positive predictive value; NPV-negative predictive value;

NEC-neuroendocrine carcinomas.

e L [ [ter | v | ] 22

Napsin A 73.0% 100% 100% 72.2% 84.1%
TTF1 AK 70.0% 100% 100% 70.0% 82.3%
p63 KK 71.8% 100% 100% 80.7% 87.05%
NapsA/TTF1 AK 86.0% 100% 100% 83.3% 91.8%
NapsA/TTF1/p63 HIKBK +HE 91.6% 100% 100% 91.8% 95.6%
NapsA/TTF1/p63 HIKBK +HE 93.5% 100% 100% 93.5% 96.7%
+Synaptophysin
NapsA/TTF1/p63
+Synaptophysin HIKBK +HE 95.5% 100% 100% 95.5% 96.9%
+ PAS-D
O6¢cbXKaaHe: Discussion

B exxegHeBHaTa NpakTrKa XMCTONOrMYHOTO Cy6-
Tunu3smpaHe Ha HOKBK e Bb3 ocHOBa Ha 3agbn-
60ouyeHa XMCTOMOrMYHA MpeLeHKa BbpPXY pe3ek-
UMoHHM maTepuanu. No-ronamata vact ot HOKBK
— AK n TKK, ce pa3rpaHuyaBaTt ype3 CTaHAAPTHU
MopdonornyHn Kputepum. ToBa obave moxe faa
[oBefie OO Fpellky B MHTepnpeTauusaTa Ha Marn-
KnTe maTepuanu, Tbil Kato B 6enogpobHute AK
YecTo MMa KoarynauuoHHa HeKpo3a, Npu KoeTo
KneTkn gobmeaT CKBaMOWAEH BUA, NCEBAOKepa-
TO3HM MPOMEHU U MUKHOTMYHU Aapa. Ha csol
pes, B KNeTKNTe Ha CBAMO3HUTE KapuMHOMK MO-
raT ja ce BU3yanu3smpar fereHepaTuBHM BaKyonu,
KOUTO CUMynupaT MyUVH, AapaTa ca MexypecTtu,
C rofieMn HYKJ1Ieon, a Npu HUCKO aAndepeHUmpa-
HUTe GopMU KneTKnTe rybAT cBOMTE MOCTYETa 1
ce okpbrAT (17). Tean 3aTpygHeHMA ce Habnoga-
BaT 0COOGEHO YecTo B ,MaNIkuTe ANArHOCTUUYHUTE
6uoncnn’ — eHROCKOMNCKN LWUMKOBM MaTepuani,
BMAEO aCMCTUPaHM TOPAKOCKOMCKM MaTepuanu
(VATS), buoncum ot meTactasu B TMMOHM Bb3NN,

The histological subtyping of NSCLC in daily
practice is based on a thorough assessment of the
histological findings on resection specimens. The
majority of NSCLC — AC and SCC, differ accord-
ing to the standard morphological criteria. How-
ever, this can lead to errors in the interpretation
of small specimens, since there is often coagula-
tion necrosis in lung AC, due to which some cells
acquire squamoid appearance, pseudokeratin
changes and pyknotic nuclei. On the other hand,
in the cells of squamous cell carcinomas there can
be visualized degenerative vacuoles simulating
mucin, the nuclei are big, with large nucleoli, and
in low-differentiated carcinomas, the cells lose
their intercellular bridges and become rounded
(17). These difficulties occur explicitly often in
the "small diagnostic biopsies" - bronchoscopic
specimens, video-assisted thoracoscopic speci-
mens (VATS) and biopsies of metastases in lymph
nodes, skin, bones and other. Cytology, even if it
is convincing, can hardly be a reliable criterion for



KOXa, KOCTK 1 apyru. Lintonoruara, fopw Korato
e ybeauTenHa, TpyAHO Moxe a Obfe HafjexaeH
KpuTepuii 3a onpegendaHe Ha XMUCTONOTMYHUA
BUA.

Haln-nobpun ca Bb3MOXHOCTUTE 3a 6Gbp3a U yC-
neleHa AMarHOCTUKa ype3 eHJobpOHXMaNHaTa,
€HOO0CKONMNCKa, Wwunkosa 6uoncus. B HaweTo uns-
cnefiBaHe Taka B3€eT, JOCTaTbY€eH 3a AMarHocTrKa
e 6un nonoBMHaTa OT MNOCTLAWANA MaTepuan ~
50%. Jpyruat necHoaocTbneH 1 nHbopmatTuseH
MeTO[, Ype3 KONTO ca NonyyeHn bronTatu oT Na-
pueTanHa nneBpa e BMAeO-aCcUCTMpaHaTa Topa-
KOCKoMusA — Te CbCTaBnABaT ¥4 oT cnyvauTte. bnnzo
eflHa YeTBbPT Ca W ManKkute matepuanu, 6uon-
CUpaHN Ype3 TopakoLieHTe3a Ha HeomnepabuHy
KapUMHOMU, YaCTUYHW pe3eKL M OT MeTacTaTny-
HU 6enofpo6HN KapuvHOMU B NMMOHU Bb3K,
npeLwneHn, Mo3bK, Koxa 1 nepukapa. Mogobpe-
HMEeTO Ha UHBa3MBHAaTA AMArHOCTMKa B NOBEYETO
cnyyan (65.43%) ce ObMKM Ha AMArHOCTUYHUTE
HYXZMW Npu HeonepabunHute 6enoapobHN Kap-
umHoMU, KbaeTo 3abonseaHeto e B lllb n IV knu-
HUYeH cTaguin. AfeKBaTHaTa TepanuvaATta npu Tesu
nauMeHTUTe N3NCKBA XUCTONIOMMYHA TUNKU3aLma n
MyTaLWOHEH aHanum3.

B HaweTo npoyuBaHe, B Eb npeobnapasar yme-
peHo andepeHLMpaHNTe KapLUHOMU, KaTo AebT
Ha HUCKO 1 HeandepeHUMpaHNTe TYMOPU CbLLO
e BUCOK — 40.7%. [TbpBOHaYaHO IMYHOXNCTOXW-
MWUYHO TUNU3MPaHKU ca camo 12 6uoncum ot 170,
Kato HeTunmnsnpaHnTe ca 82.76%.

Cnep UXX TunusnpaHe 6poAT Ha ageHoKapLum-
HOoMMTe HapacTBa OT 73 Ha 89. 01 8 AgCKK - 2 ca
petunusnpanu B KK, 4 B AK, a 2 He no3uTneu-
paT HUTO efunH Mapkep. B Te3n cnyyam Hall-yecTo
CKBamMmouAHaTa NpupoJa Ha afleHoKapLuHOMMITe,
CONUAeH BapuvaHT, ca nogsexaanu B Hacoka KK,
e POKNETbYHM NN CMECEHU BapUaHTN.

KpanHute pesyntati cneg XX TunusmpaHeTo Ha
EB nokasBart, Ye CbLecTBEH AAN OT XUCTONOMMYHN-
Te BapWaHTM 3aemaT CONUAHNUTE HUCKO AndepeH-
umpay, (G3) AK - 60/89 (67.4%). Ha BTOpO MACTO
ca nanunapHute AK — 11/89 (15.1%), kouTto ca yme-
peHo audepeHumnpann (G2) n BbNpeKn, ye morat
[la ca ABOMHO HeratneHM Ha NapsA-/TTF1- (3/11 B
HalWTe n3cnefBaHnaA), a MOHAKOra U P63 No3nTMB-
HW, AMArHOCTMKaTa UM He e NpobfieMHa MMEHHO
6narogapeHvie Ha NanunapHaTta CTPYKTypa.

B Eb o1 89 AK, TTF1 e no3ntueeH B 70 matepu-
ana — 78.7%, kato 19 AK ocTtasaT oTpuuaTenHu
Ha TTF1 (21.4%). B uenua nscnegsaH matepuan
n=170, TTF1 noka3Ba CEH3UTUBHOCT U cCrneyu-
duyHocT cbotBeTHO 70.0% 1 100%, c NnpepenHa
TOYHOCT 82.3%. Huto eguH matepuan He page
danwmea NO3NTUBHOCT, HO OTYMTaMeE rofiAM 6PoN
danwmBo HeratmsHu cnydau, o6wo 30 (17.6%).
Enpockonckute 6uoncumn ganv ¢anwmnmeo oTpu-
LaTenHy pesyntati ca GuKCcMpaHu No-manko ot
12 yaca. OT TAX NPV JOMBJHUTENIHO TUMU3MPaHE
¢ NapsA, 16 Eb pgaBat no3utmBHocT Ha NapsA,
(TTF1-/NapsA+ npodun). B uenua eHgockoncu
MaTepuan otuutame 13 oTpuuatenHm Ha NapsA
AK (14.6%). CeH3UTMBHOCTTa 1 crneundpuyHoOCT-

determining the histological type.

The best chances for quick and accurate di-
agnosis are found in bronchoscopic biopsies. In
our study, about 50% of those specimens were
in a sufficient quantity to be diagnosed. Anoth-
er easily accessible and informative method by
which biopsies of parietal pleura were obtained
is the video-assisted thoracoscopy - they are 4
of the cases. Nearly a quarter are also the small
specimens of unresectable cancers, biopsied by
thoracocentesis, partial resection of metastatic
lung cancer in lymph nodes, spine, brain, skin and
pericardium. The improvement of the invasive di-
agnosis in most cases (65.43%) is due to the di-
agnostic needs of unresectable lung cancer cases
in lllb and IV clinical stages. Adequate therapy for
these patients requires histological typing and
mutational analysis.

In our study, in the EB the moderately differ-
entiated carcinomas prevail, but the share of the
poorly and undifferentiated tumors is also high —
40.7%. Initially only 12 out of 170 biopsies were
tested immunohistochemically, the untyped are
82.76%. After IHC typing, the number of adeno-
carcinomas increased from 73 to 89. Out of 8 ad-
enosquamous carcinoma - 2 are re-typed as SCC,
4 as AC and 2 are not positive for any marker. In
these cases most often the squamoid nature of
the adenocarcinomas, solid variant, is misleading
in the direction of SCC, large cell or mixed vari-
ants.

The final results, after immunohistochemical
typing of the EB, show that the solid poorly dif-
ferentiated, (G3) ACs - 60/89 (67.4%) occupies a
substantial proportion of the histological vari-
ants. In second place are the papillary AC - 11/89
(15.1%), which are moderately differentiated (G2),
and although they may be negative for NapsA-/
TTF1-, 3/11, and sometimes p63-positive, their
diagnosis is not problematic, thank to their papil-
lary structure.

In the EB 89 are AC and in 70 of them TTF1 is
positive — 78.7%, while 19 AC remain negative for
TTF1 (21.4%). In the total amount of specimens
studied n=170, TTF1 shows sensitivity and speci-
ficity, 70.0% and 100%, respectively, with mar-
ginal accuracy of 82.3%. No specimen showed
false positivity, but we report a large number of
false negative cases, a total of 30 (17.6%). Endo-
scopic biopsies that are falsely negative are fixed
less than 12 hours. Of these, after further typing
with NapsA, 16 EB are positive for NapsA, (TTF1-/
NapsA+ profile). Among all EB, we report 13 ACs,
which are negative for NapsA (14.6%). The sensi-
tivity and specificity of NapsA in EB is comparable
to that of TTF1 (73.0% and 100% respectively,
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BENOAPOBHN KAPLINHOMH
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Ta Ha NapsA B Eb e cbnoctaBmma ¢ 1as3m Ha TTF1
(cboTBeTHO 73.0% 1 100% c npepesniHa TOYHOCT
84.1%), Mo-HuCcKa ceH3uTMBHOCT Ha TTF1 B EB
nybnukysa Loo, 2010 (6) — 54% npwu cneuyudumy-
HocT 97%, a no-Bucoka Sterlachi, 2012 (14) -
83.5% Bbpxy TakaHeH mukpounn (TM). CxopHu ¢
HawwmnTe pesyntatn ~ 70%-75% poknapsat Rossi,
2004 (13) nTacha, 2012 (15).

KombuHaumaTta ot gBa mapkepa NapsA/TTF1
B Eb 3HauuTenHo noBmlLaBa YyBCTBUTENIHOCTTA
Ha 86.0% npu 100% cneundunyHOCT, C NpeaenHa
TOYHOCT 91.8%. OT conuaHuTe HUCKoanbepeH-
LMpaHn KapunHomm 14 6roncum octaBaT ABOVHO
HeratusHu Ha NapsA-/TTF1-.

CeH3UTMBHOCTTa 1 crneundrYHOCTTa C ABOVHA
kombuHauua ot NapsA/TTF1 npu cy6tunusnpa-
He Ha 6enogpobHuTe AK B pepuua npoyusaHus
[aBa BapuabuiHy, Ho 6nn3KM cTomHocTK: Fatima
et al, 2011(4) - 74% v 87% BbpXy ANArHoCTMKa
Ha unTonorunyeH matepuan; Ao Ming-Hui, 2014(1)
- 85.7% 1 75.0%; 1 89.6% 1 90.0% (TM); 74% ceH-
3UTMBHOCT 1 88% [0 96% cneumduryHocT (core
6uoncumn); Noh 1 Shim, 2011 (9) - 75% 1 98%.

Ha Eb p63 gage nHTeH3nBHa gndy3Ha ekcrnpe-
cna B 56 ot 67 MNKK, 11 ot NKK ca HeraTuBHU Ha
p63. AnarHoCTMLUMpPaHEeTO M e Bb3MOXHO 6na-
rofjapeHvie Ha ymMepeHo andepeHUMpaHuTe ciy-
Yan C ACHU MEXOYKNETbYHN MOCTUYETA U KepaTUH,
kaTo TTF1 1 NapsA ca oTpuuaTtenHm B Te3n 6ron-
cun. B Eb uyBCTBMTENHOCTTa Ha P63 CHLLO € HICKa
71.8%, HO cbc 100% cneunduyHocT, 6e3 danwu-
BO MO3UTUBHMK MaTepuanu. MpenenHata TOYHOCT
e 87.05%. Hawwte pe3syntatn 3a p63 BbpXy Eb ca
NO-HUCKM OT CbOOLLeHNTe B nuTepaTypaTa: 93.5%
yyBcTBUTENHOCT U 80.0 % cneundumuHocT, TM (1).

ToBa Hanara M3non3BaHeTo Ha P63 BUHarM B
cbhnocTaBka ¢ Mapkepu 3a AK. 12 ot 6uoncumte
(17.84%) Tvnusnpanm Kato AK, AoCKK n Hegunde-
peHumnpaHn KapumHomu ca petunusmpanm B KK,
KOeTo MOTBbpXKAaBa HEOOXOAMMOCTTa OT VMY-
HOXUCTOXUMUYHA BeprdrKaLmna Ha GMoncmyHmA
mMaTepwuan.

Pelosi et al., 2011 (10), npenopbyBa onTUMa-
JIeH NaHesn 3a TeCTBaHe Ha Manku buoncun n pe-
3eKkuyunoHeH matepuan ¢ TTF1, CK7, CK5/6, p63 n
vimentin 1 nocTnra KopekTHa gnarHo3a B 94% ot
6uoncunTe, KaTo AMArHOCTMYHOTO YTOYHABaHe
NPOrpecnBHO e HapacTHana oT: 67% KOPeKTHOCT
Ha CBeT/IMHHa MUKpockonusa; Ao 84% npwu npe-
rnen Ha matepuana oT eKCNepTHM NaTono3u; Ha
94% c nsnonseaHeto Ha NXX. Mo3nTtnBHaTa npe-
OVKTVBHA CTOMHOCT B TOBa M3cneaBaHe 3a (KK
e 97%, 88% 3a AK 1 100% 3a capkomatongHu u
afleHOCKBaMO3HU KapLUHOMN.

Loo, 2010, (6), c nomoLiTa Ha MaHen oT p63,
TTF1, HMWCK, CK5/6, ST00A7 n ouBeTABaHe 3a
MyuuH (Alcian blue/PAS) npu Tnusnpaxe Ha HJ-
KBK-HOT B EB, He ycnaBaT ga cy6Tunusmnpat camo
7 % oT cnyvyauTe.

Cnep NbfieH MYHOXUCTOXMMUYEH aHaNn3 Hue
petunusnpaxme 44/170 (25.9%) ot EB. Bcnukute
44 6yoncuMM ca HUCKO MU HepgudbepeHumpaHu
(G3, G4), kaTo nogobpeHaTa AMarHocTuKa crep

with marginal accuracy of 84.1%). Loo, 2010 (6)
published lower sensitivity of TTF1 in EB — 54%,
at specificity of 97%, while Sterlachi, 2012, (14) -
higher, at 83.5% on Tissue Microarray (TM). Simi-
lar to our results ~ 70%-75%, reported Rossi, 2004;
(13) and Tacha, 2012; (15).

The combination of two markers NapsA/TTF1 in
EB significantly increases the sensitivity to 86.0%
at 100% specificity, with marginal accuracy of
91.8%. Fourteen of the solid poorly differentiated
carcinomas remain double negative for NapsA- /
TTF1-.

The sensitivity and specificity of the double
combination of NapsA/TTF1 in the subtyped lung
AC gave variable but similar values in numerous
studies: Fatima et al., 2011, (4) 74% and 87% on
cytological smears; Ao Ming-Hui, 2014(1) — 85.7%
and 75.0%; and 89.6% and 90.0% (TM); 74% sen-
sitivity and 88% to 96% specificity (core biopsy);
Noh and Shim, 2011, (9) 75% and 98%.

On EB, p63 shows intensively diffuse expres-
sion in 56 out of 67 SCC, 11 SCC are negative for
p63. The diagnosis is made possible thanks to the
moderately differentiated cases with clear inter-
cellular bridges and keratin, as TTF1 and NapsA
are also negative in these biopsies. In the EB the
sensitivity of p63 is also low 71.8%, but with 100%
specificity, with no false-positive samples. The
marginal accuracy is at 87.05%. Our results for
p63 on EB is lower than reported in the literature:
93.5% sensitivity and 80.0% specificity, TM (Ao,
2014, (1)).

This requires the use of p63 always in com-
parison with markers for AC. 12 of the biopsies
(17.84%) typed as AC, AdSCC and undifferenti-
ated carcinomas are re-typed as SCC, which con-
firms the need for immunohistochemical verifica-
tion of biopsy specimens.

Pelosi, 2011, (10) recommends an optimal pan-
el for testing small biopsies and resection speci-
mens with TTF1, CK7, CK5/6, p63 and vimentin
and achieves a correct diagnosis in 94% of the
biopsies, as diagnostics progressively increased:
from 67% correctness of light microscopy, to 84%
in the review of the specimens by expert patholo-
gists; 94% with the use of IHC. The positive pre-
dictive value of this study for SCC was 97%, 88%
for AC and 100% for sarcomatoid and adenosqua-
mous carcinomas.

Loo, 2010, (6) used a panel of p63, TTF1, HMW-
CK, CK5/6, ST00A7 and staining for mucin (Alcian
blue/PAS) when typing the NSCLC-NOS. They fail
to subtype only 7% of the cases.

Complete  immunohistochemical  analysis
helped to re-type 44/170 (25.9%) of EB. All 44 bi-
opsies were poorly or undifferentiated (G3, G4),
and the improved diagnostics, after triple panel
+ Synaptophysin, in these cases showed 78.6%



TpoeH naHen + Synaptophysin, B Te3n ciiyyan no-
Ka3Ba 78.6% (44/56) edpeKTMBHOCT.

HawmaT nponyck B cy6TunmnsnpaHeTo e cBefeH
10 6.49% o1 Eb npn nkoHoMmmnuyeckn no-m3rogeH
naHern.
3aknioyeHve

B mankm 6roncrmyHmn matepuranu, B HUCKO ande-
pPEeHUMpPaAHN KapLMHOMU € YMECTHO MIOCKOKNe-
TbyHa gndepeHLMauma aa ce nprvema camo npu
andy3Ha 1M MHTEH3MBHa eKcrpecus Ha p63, npu
otpuuatenHn TTF1 n Napsin A.

[BOMHUAT nNaHen: MOHOK/OHANHO aHTUTANO
NapsA/TTF1 npu Tunusauma Ha Eb (egnH agpeH
efH uniTonMa3MeH MapKkep) NofobpsaBaT yyBCTBU-
TeSIHO fMarHocTMKkaTa Ha MbpBMYHUTE Genoapob-
HU AK Ha ManbK 1M eHOOCKOMNCKM maTepuan, KaTto
NOBULLABAT NpeaenHata TOYHOCT ¢ noyuTtn 14%.

Mo-HuckaTta uyscTBUTENHOCT Ha WUXX Mmapke-
pute B Eb ce cBbp3Ba ¢ KpaTkaTta ¢ukcauma Ha
MaTepuana (nog 12 yaca). Bbnpekn mankute cu
pa3mepu (1-2 mm) PprKcaumaATa Ha LWMNKOBU, EH-
nobpoHxumanHu, core n VATS 6uoncum 3a 12-24
Yaca, B HeyTpaneH 6ydepupaH dopManuH 3Ha-
YMTeSTHO NOBMLIABa YyBCTBUTETHOCTTA Ha MYHO-
XUCTOXUMUYHOTO U3CefBaHe.

TponHuat  naHen  NapsinA/TTF1/p63, +
Synaptophysin B HeratmBHuTe 6roncumn, nNogo-
6pABa AMarHoCTMKaTa Ha HUCKO 1 HeagudepeHuu-
paHuTe Eb cbe 78.6%.

OT aBTOpMUTE

MNpoyuBaHeTo e PpMHaAHCMPaAHO MO MPOEKT crne-
yeneH B MeguumHckn YHueepcuteT — nosaums..
WN3cnepBaHeTo BbpXy pe3eKLMOHHM MaTepuanm 1
CpaBHUTENHATA XapaKTepuCTUKa C pesynTaTuTe B
eHAOoCKoMNcKuTe buoncum Wwe 6vaaT NyonmkyBaHu
B CNleABaLLy PbKOMMUCU.

KHuronuc:
References:

(44/56) accuracy.

Our gap in subtyping is reduced to 6.49% of EB
with a more economic panel.

Conclusion

In small biopsy specimens, in poorly differenti-
ated carcinomas, squamous cell differentiation is
only appropriate to be accepted if there is a dif-
fuse and intensive expression of p63,in TTF1 and
Napsin A negative cases.

The double panel of monoclonal antibody Nap-
sA/TTF1 used for typing EB (a nuclear and a cy-
toplasmic marker), significantly improve the diag-
nosis of the primary lung carcinoma in small and
endoscopic specimens, increasing the marginal
accuracy up to nearly 14%.

The lower sensitivity of TTF1 in EB is linked to
the brief fixation of the material (under 12 hours).
Despite their small size (1-2 mm), the fixation of
bronchoscopic biopsies and VATS for 12-24 hours
in neutral buffered formalin, significantly enhanc-
es the sensitivity of the immunohistochemical
testing.

The triple panel of NapsinA/TTF1 and p63, with
added Synaptophysin in the negative biopsies,
improves the diagnosis of low and undifferenti-
ated EB by 78.6%.
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