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ABSTRACT

Relevance: Cytological criteria of tumors in exudate fluids are associated with specific subjective difficulties, one of which is the
differential diagnosis of proliferating mesothelial and adenocarcinoma cells.

The study aimed to increase the informational value of cytological diagnostics in a multidisciplinary hospital.

Methods: From 2018 to 2021, 10,082 serous cavity effusions (pleural — 8,166 (81%,), abdominal cavity — 1,512 (15%), pericardial —
404 (4%)) were included in the cytological examination. Microscopic examination of traditional preparations was carried out, and
immunocytochemical (ICC) examination was carried out in difficult diagnostic situations.

Results: In this study, in women, the traditional cytological examination of effusion fluids revealed metastatic lesions of the serous
cavities in 672 cases (58%), mainly due to breast cancer progression (26%). In men, pleurisy was primarily due to metastasis of
adenocarcinoma of the lung — 266 cases (23%). ICC research increased the diagnostic accuracy of cytological examination by 62-93%

and the specificity — by 95-99%.

Conclusions: An algorithm for conducting ICH studies, differing in the number of panels of monoclonal antibodies used to
determine the histological form and organ - the source of the tumor, has been developed. In specific cases, conducting ICR studies with
2-3 monoclonal antibodies may be enough to confirm the histological form of cancer and, where necessary, perform additional ICR

studies without significant loss of time for obtaining results.

Keywords: immunocytochemistry (ICC), monoclonal antibodies, malignant tumors, pleural fluid, ascitic fluid, conventional

cytology, liquid-based cytology.

Relevance: The significance of cytological examina-
tion in modern medicine is indisputable. In contrast to
histological examination, it is performed not on tissue
but on the cellular level. Clinical cytology differs from
other clinical laboratory diagnostic methods because it
aims to identify atypical cells with cytomorphological
diagnoses in non-tumor and tumor processes. Detect-
ing the signs of exudate malignancy at the cellular level
is difficult, and one of the challenges is the differential
diagnosis of mesothelial cells with signs of proliferation
and cells suspicious of adenocarcinoma (ADC). The dis-
cernible reactivity of the sulfur cavity cover, the desqua-
mation, and the regenerative ability of the mesothelium
cause a great variety of cellular compositions.

Often, malignant cells in exudates of serous cavi-
ties cannot be detected even at the late stages of the
disease due to their insufficient number in the studied
material [1]. Recently, the widespread introduction of
liquid cytology and immunocytochemical (ICC) exam-
ination methods have significantly reduced the factor
of subjectivity [2].

This requires optimal management in morpholog-
ical and clinical diagnostic laboratories (CDL), estab-
lishing cytological criteria for differential tumor diag-
nosis in examining exudative fluids, and developing an
algorithm for ICC examinations. Signs of cell atypia in
various lesions intersect with the signs of malignancy,
creating difficulties in identifying the nature of the le-
sion and can cause false-positive or false-negative cy-
tological diagnoses [3, 4].

A cytologist is to inform the clinician how import-
ant it is to observe and follow the instructions adopt-
ed at a CDL cytology department, which contain an
algorithm for referring biological material and prepar-
ing cytological material, as well as performing a micro-
scopic examination and interpreting the results.

The study aimed to increase the informational val-
ue of cytological diagnostics in a multidisciplinary hos-
pital.

Materials and methods: The study was per-
formed at the clinical diagnostic laboratory of the
Center for Thoracic Surgery (CTS) of GBUZ “Scientif-
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ic Research Institute — Regional Clinical Hospital No.
1 after S.V. Ochapovsky” (Krasnodar, Russia). In 2018-
2021, 10,082 samples of serous cavity effusion fluids
(8,166 (81%) pleural, 1,512 (15%) abdominal, and 404
(4%) pericardial) were subjected to cytological exam-
ination in outpatient and other hospital departments
for suspected malignant neoplasm of thoracic organs
(most often, for lung cancer).

Before serous cavity punctures to assess the extent
of the tumor process, all patients underwent a com-
prehensive examination using radiation (ultrasound,
X-ray, computed tomography, magnetic resonance
imaging) and other diagnostic methods. The surgeons
followed standard procedures when performing se-
rous cavity punctures for diagnostic and/or therapeu-
tic purposes.

An anticoagulant (5% sodium citrate solution of
5 ml per 100 ml or heparin of 1 ml (5,000 IU) per 500
ml fluid) was added to the exudative fluid. All the ob-
tained exudate samples were referred to the CDL for
examination. At the first preanalytical stage, a medi-
cal laboratory technician evaluated the physical and
chemical properties and the presence of sediment be-

fore and after centrifugation in a standard centrifuge.
The glass slides for ICC were prepared by one of the
two methods: liquid (using poly-L-lysine-coated slides)
on a Cytospin 4 cytocentrifuge or traditional. The ob-
tained micro slides were fixed by the May-Grunwald
method and stained by Romanowsky-Giemsa.

The analytical stage included a microscopic exam-
ination of traditional preparations. In complicated di-
agnostic cases, we performed an ICC examination us-
ing different manufacturers’ mono- or polyclonal
antibody panels. The most common antibody panels
contained general cytokeratins (AE1/AE3), Ber-EP4 ep-
ithelial antigen, cancer-embryonic antigen (CEA), ep-
ithelial membrane antigen (EMA), mesothelial anti-
gen HBME-1, Vimentin, Calretinin, Mesothelin, thyroid
transcription factor-1 (TTF-1), Cytokeratins (CK) 7, 20,
5/6, Napsin, CA-125, and Wilms tumor marker (WT-1).

Results: The number of cytological examinations
performed in the CDL decreased by 34% in 2020 com-
pared to 2019, as shown in Table 1. This was due to
epidemiological limitations caused by the new coro-
navirus infection, COVID-19.1n 2021, the number of ex-
aminations increased by 12% compared to 2020.

Table 1 - The number of cytological examinations performed in the clinical diagnostic laboratory of GBUZ “Scientific
Research Institute - Regional Clinical Hospital No. 1 after S.V. Ochapovsky” (2018-2021)

2018

2019 2020 2021

Cytological material
Abs. %

Abs.

% Abs. % Abs. %

Total examinations 48,308 100

47,403

98 31,911 66 38,030 78

According to the retrospective analysis of mor-
phological examination results obtained from 2019
to 2021, metastatic lesions of serous cavities (pleu-
ral and abdominal) in the exudative fluids in women
were mostly diagnosed by traditional cytology - 672
cases (58%) of the total number of metastatic lesions
of serous cavities. This was mainly due to breast can-
cer progression (26%). The immunocytochemical pat-
tern versus IHC in breast cancer metastases is present-

ed in Figure 1. In men, metastatic pleurisy was mainly
caused by lung ADC metastasis — 266 cases (23%). The
immunocytochemical pattern of lung cancer metasta-
sis is shown in Figure 2.

By morphological structure, ADCs were more fre-
quent (75, 54.3% of cases) than squamous cell cancer
(35, 25.36%). Other histological forms were less fre-
quent and included small cell lung cancer (16, 1.59%)
and neuroendocrine tumors (12, 8.7%) (Table 2).

Table 2 - Verification of primary lung cancer diagnosed by cytology and ICC and confirmed by histopathology and IHC

Squamous cell carcinoma Adenocarcinoma

Small cell cancer

Neuroendocrine tumor Total

35 (25.36%) 75 (54.35%)

16 (11.59%)

12 (8.70%) 138 (100%)

Table 2 compares the results of the routine cytolog-
ical examination and ICC examination with histological
and IHC examination for cytological material obtained
from lung tumors, lymph nodes of the mediastinum,
and pleura to estimate the accuracy of cytological and
ICC examinations for tumors of various histogenesis.

The most significant difficulties in the differen-
tial diagnosis of cells arose in inflammatory process-

es. In most cases, mesothelium acquires signs of atypia
and polymorphism, which may cause an erroneous as-
sumption of tumor presence.

In all cases when cytology supposed a malignant neo-
plasm, we conducted an ICC examination using Cytokera-
tin AE1/AE3 and/or CD 45 (LCA) and Vimentin. CK AE1/AE3
(+) and Vimentin (-) indicated a malignant neoplasm of ep-
ithelial nature. In those cases, we conducted an ICC exam-
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ination with TTF1 antigens (a marker for lung ADCand thy-  lung ADC. Notably, lung tumor cells are always Tg-nega-
roid cancer). TTF1(+) and thyroglobulin (Tg) (-) indicated  tive. TTF1 (+) and Tg (+) suggested thyroid cancer.

color index, ICC histopathology, IHC
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Figure 1 - ICC examination: Breast cancer metastases, x10

The conducted morphological examination of 5,800 the presence of a malignant process in 20% of cases,
exudates collected over the past three years revealed had an inflammatory genesis in 30%, and a lymphoid
that the exudative fluid in serous cavities was due to  origin —in 35% (Table 3).

Oncology and Radiology of Kazakhstan, Ne4 (66) 2022 35



DIAGNOSTICS

- Al ."‘ . ?;» . -
| 1 ,‘ ! v
3 i - 2
L L
0% | i » '
CK20 (-) TTF1(+)
Figure 2 - ICC examination: Lung adenocarcinoma metastases
Table 3 - Morphological characteristic of exudative fluids (n = 5,800)
Nature of the exudate Quality of examinations %
Lymphoid exudate 2,030 35
Inflammatory exudate 1,740 30
Exudate with the presence of malignant neoplasm 1,160 20
Other 870 15
Total 5,800 100

Discussion: Thus, in complex cases, ICC increases
the diagnostic accuracy of cytology from 62% to 93%
and the specificity from 95% to 99%.

In pulmonary tuberculosis, pneumonia-caused pleuri-
sy, and transudate syndrome in patients with cardiovas-
cular insufficiency, a cytological examination is enough
for properly classifying pleural exudate by cellular com-
position. The exudative fluid in patients with non-tumor
pleurisy contains mesothelial-lymphocytic, granulocyt-
ic-macrophage, and macrophage-histiocytic cells.

Conclusion: Cytological examination of transudates
and exudates of serous cavities is a routine daily proce-
dure in cytological laboratories and a method for mor-
phological diagnostics of pathological processes. Ex-
amining exudative fluids informs a physician about the
exudate pathogenesis to correctly choose treatment tac-
tics and predict the dynamics of disease development.

An established productive clinical-laboratory dialogue
significantly increases the informational value of cytologi-
cal diagnosis. We analyzed the results obtained from differ-
ent approaches using different sets of mono- or polyclonal
antibody panels to determine the tumor histological form

and organ affiliation and developed an algorithm for ex-
udative fluids’ ICC examination. Namely, a cytologist re-
views the material prepared by the traditional method and
can make weighted step-by-step decisions on further di-
agnostic actions. In certain cases, ICC examination with 2-3
antibodies may be enough to determine the tumor’s his-
tological form and organ affiliation. If necessary, addition-
al ICC examinations should be performed without signifi-
cant loss of time in obtaining the results.
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AHJATIIA

HUIX KOMETIMEH ILIEBPAIAH D®®Y3USLIbI CYUBIKTBIKTAPABI HUTOJIOT USLIBIK
3EPTTEY KE3EHJIEPI

K.C. Iasniox', M.I. /leonoe*, A.B. Axooan', T.B. Cunuykas', O.B. I'ocnuposuy', E.A. Apmemosa', JK.b.Eneyoacsa*
"«FbinbiMu-3epTTey MHCTUTYTHI — C.B. Ouanosckuit atbiHaarsl No1 0BrbiCTbIK knnHUKanbik aypyxaHacsi» [BY3, KpacHopap, Peceit ®eaepaumsics;
2«Ne3 oHkonorusnblk aucnaqcepy MbY3, Hoopoccuiick, Peceit ®enepauusicsl;
3«KybaH MeMmekeTTik MeanLmHa yHuBepeuTeTi» Geaepanblk MeMIeKeTTik GlompKeTTik oFapbl oky opHbl, KpacHoaap, Pecelt Gepepaumschl;
*«Ka3aK OHKOrOrs! eHe Paanonors FuinbiMU-3epTTey MHCTUTYTLI» AK, Anmarsl, KasakcTaH Pecrybnmkack!

O3exminizi: Dxccyoammul cyibIKMeIKMapodasl icikmepoiy yumono2usbly Kpumepuiliepi beneini 6ip cybvekmusmi KublHObIKImapmeH 6aiinanvlic-
mbl, onapobly OIpi NPoaUDEPaAYUATLAHAMBIH ME30MENUL HCACYUATAPbl MEH AOEHOKAPYUHOMA HCACYUATAPLIHBIY OUupdepenyuandbl OuacHOCmuKacel
6071611 MAOLLIAOLL.

3epmmeydiny maxcamol — KONCANANLL AYPYXAHA HCA2OAUBIHOA YUMOTOLUATBIK OUACHOCMUKAHBIY AKNAPAMMbLIbIZbIH APMMBIDY.

Qoicmepi: 2018-2021 scviidap apanvievr Lfumonozusnvix sepmmeyee 10 082 ceposzowr Kyvicmap s¢p@ysuscul (naespa — 8 166 (81%), xypcax
Kyvicol — 1512 (15%), nepuxapouanvowl — 404 (4%)) srcamrpizvinovl. [Jocmypai npenapammapobl MUKPOCKONUALLIK 3epMMey Hypeizinii, KublH oude-
Hocmukanvik, scazoaunapoa ICC 3epmmeyi scypeizinoi.

Homuoice: 3epmmeyoiy manoaywvl kepcemkenoetl, otienoepoe dhy3us Cyublkmuleblnoa 0dcmypii yumonoeusnslk ooicnen 672 acazoatioa (58%),
nezizinen cym 6e3i kamepii iciciniy (26%) eputyine datiiansbicmul cepo3obl Kyblcmapoazbl MemacmamuKanbly 3aKbIMOAHyap, ai epaepoe, niespunt
He2I3iHeH OKNeHiH A0eHOKAPYUHOMACHIHbIH Memacmasvlia bainanvicmsl 6010vl — 266 scazoai (23%). ICC 3epmmeynepin KOOAHYy yumono2usnbly
o0icmiy ouacHocmuranvix 0onoiein 62%-oan 93%-ea scone epexutenizin 95%-0an 99%-2a eilin apmmuipaobL.

Kopoitmuotnowt: ['ucmono2usiielk nitinOi JcoHe 0OpeaHobl - iCiK KO3IH AHbIKMAY YULIH KOTOAHBLIAMbIH MOHOKIOHAIbObL AHMUOCHEEPOIH NAHelbOe-
piniy canvimen epexwenenemin [CC 3epmmeynepin scypeizy yuin aneopumm o3ipaeHoi. Apnaiivl dcazoatiiapoa 2-3 MOHOKIOHANObL AHMUOEHEIePMeH
1CC 3epmmeyrnepi icikmiy SUCMONOSUATBIK MYPIH PACMAY YUITH HCEMKINIKMI 601Ybl MyMKIH HcoHe Kadcem O0n2aH sHcaz0aiioa Homuxcenepoi any Yuin
yageimmul atimapnvikmail scozarmnati Kocvimua ICC sepmmeynepin scypeizeo.

Tyiinoi co30ep: uvmynoyumoxumust (ICC), monoknonandel anmuoeneiep, Kamepii icikmep, niespa CyublKmul2ol, ACYUMMIK CYUbIKMbIK, 09CMYp-
T Yumonozus, CyublKmulk He2i3inoeel Yumono2us.

AHHOTAIUA

ISTAIIBI HUTOJOI'MYECKOI'O UCCJIEAJOBAHUS (C IPUMEHEHHUEM HIIX)
BBITIOTHBIX )KUJIKOCTEN

K.C. ITagniox', M.T. Jleonoe*, A.B. Axooan', T.B. Cunuyxasn', O.B. I'ocnuposuy', E.A. Apmemosa', K.b. Eneybaesa*
TBY3 «HayuHo-1ccnenoBatensCkuit MHCTUTYT — Kpaesas knHuyeckas Gonbruua Ne1 um. npodp. C.B. Ouanosckoro», KpacHoaap, Poccuiickas Gepnepavms;
TBY3 «OHkonordeckuit ancnancep Ne3», Hosopoceuiick, Poccuiickas depepaums;
3OrBOY BO «KybaHckuii rocyaapcTBeHHbIi MeanLMHCKUI yHuBepcuTeT, KpacHodap, Poccuiickas depepaums;

A0 «Kazaxckuit Hay4HO-MCCreI0BATENBCKII MHCTUTYT OHKOMOrMK M pagmonorny, Anmatsl, Pecnybnnka KasaxcraH

Axkmyanvnocms: L{umono2uveckue Kpumepuu Onyxoei 8 GbINOMHBIX HCUOKOCMSX CEA3AHbL C ONPEOeCHHbIMU CYObEKMUBHIMU MPYOHOCMAMU,
OO0HOU U3 KOMOPbIX AGISeMCs OUDpepeHyuanbHas OUAZHOCIMUKA KIEMOK NPOIUGDepUupyroueco Me30meius U Kienmox a0eHOKapYUHOMbL.

Lens uccnedosanus — nosuluierie UHHOPMAMUSHOCHIU YUMOTOLULECKOU OUACHOCMUKU 8 YCIOBUAX MHO2ONPOPUNLHOU DOTLHUYYL.

Memoowt: 3a nepuoo 2018-2021 z2e. yumonoeuueckomy ucciedosanuio owiio noogeperymo 10 082 0bpasya 6blnommuuix HCUOKOCHeEl Cepo3HbIX
nonocmeii (naespanvroti—8 166 (81%), aboomunanvuoi— 1 512 (15%), nepuxapouanvhoii—404 (4%)). IIposoounocs Mukpockonuueckoe uccieoo8anue
MPAOUYUOHHBIX NPENAPAMOB, 8 CLONCHBIX OUACHOCIMUYECKUX CIVYASAX BbINOTHANOC, UMMYHOYUmoxumuyeckoe (MLLX) uccredosanue.

Pesynomamor: Tpaouyuonnwiii yumonoeudeckull Memoo aHaau3a GolNOMMbIX JHCUOKOCHIEN NOKA3AL HATUYUE MEMACMAMUYECKUX NOPAICCHUL
ceposnbvix norocmeil y srcenwun 6 672 ciyuasx (58%), enasnvim 06pazom 3a cuem npospeccuposanis. paxka MoaouHou xcenesvl (26%). Y myorcuun
68 OCHOBHOM pe2UCmpUpOBAUCy NIE6PUMbL 30 CHEM MemAcmasupo8ans. A0eHOKApYUHOMbl feckoeo — 266 ciyuaes (23%). [pumenenue MIIX
UCCTIEO0BAHUS NOBBIULANIO OUAZHOCIUYECKYVIO MOYHOCHTb YUMOTIOSUYeCcK020 Memooa ¢ 62% 0o 93% u cneyuguunocms ¢ 95% 0o 99%.

3axnouenue: Paspaboman ancopumm npogeoenusi ULLX uccreoosanuil, Omauuarowuxcs no KoIu4ecmsy UCnoib3yemMulx NaHeei MOHOKIOHATbHbIX
anmumer, OJisi OnpedeeHUs 2UCONIOSUHECKOU (POPMbL U OP2ana — UCMOYHUKA OnyXoau. B konkpemuvix cayuasx nposedenus MLX uccredosanuii ¢ 2-3
MOHOKIOHANBHBIMU AHMUMENAMU MOXHCen OblMb 8NOTHe 00CMAMOYHO OJis HOOMBEPHCOCHUS 2UCION0UHECKOU hopmbl onyxonu. IIpu neobxooumocmu,
MOACHO 86INOIHUMb OononHumenvuole MIX uccredosanus 6e3 3HauumenbHblX NOmMeps 8peMeHu Ha NOTyUeHUue Pe3yIbmamos.

Knrouesvie cnosa: ummynoyumoxumus (MLX), monoxkionanshvie anmumend, 310KA4eCmMEeHHble HOBO0OPA308aAHUSL, NIEEPATbHAS IHCUOKOCHIb,
acyumMu4ecKas HCUOKOCmMb, MpAOUYUOHHASL YUMOTO2US, HCUOKOCHIHASL YUMOLO2US.
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