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Abstract

Objective: To evaluate the two-year real-world
implementation experience of CINtec PLUS cytology in
the clinical pathology laboratory of Uttaradit Hospital,
focusing on workflow changes, case volume and
indications, positive rate, turnaround time, and practical
issues encountered.

Methods: A retrospective descriptive study was
conducted, collecting data from all cervical cytology
specimens examined by CINtec PLUS cytology at
Uttaradit Hospital between 2024 and 2025. Data were
analyzed using descriptive statistics, with trend
assessment by simple linear regression.

Results: A total of 231 specimens were analyzed.
Case volume increased from 98 in year one to 133 in
year two. The predominant indication was HPV triage
(59.3%). The overall positive rate was 34.6% (95% Cl:
28.2-41.4), with the HPV triage group showing the highest

positive rate at 40.8%. Median turnaround time
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decreased from 8.0 to 6.0 working days, and the
proportion achieving the target TAT improved from
79.6% to 93.2%. The incidence of practical issues
declined from 48.0% to 15.8%.

Conclusion: Implementation of CINtec PLUS cytology
in a regional hospital laboratory is feasible and
demonstrates measurable improvement across all
performance indicators over two years, providing
valuable evidence for similar settings in Thailand and
Southeast Asia. Further studies systematically evaluating
the impact on colposcopy referral and hospital cost
are needed to confirm the economic value of this
technique in this context.

Keywords: CINtec PLUS, implementation, clinical
pathology laboratory, cervical cancer screening,

regional hospital
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AM3199 1 USINaiaun1m 519 CINtec PLUS Cytology duunaulasinaiaz Uaustlunsdmsa naenszezinan 2U (N = 231)

Insuna HPV Triage ASC-US/ LSIL Triage  Post-treatment Follow-up ~ Other Indications 34 n
n (%) n (%) n (%) n (%)
Ui 1 lasana 1 2 (54.5) 6 (27.3) 3(13.6) 1(4.5) 22
Ui 1 laswa 2 3 (56.5) 5(21.7) 4(17.4) 1(4.3) 23
Ui 1 lasuna 3 5(57.7) 6(23.1) 4.(15.4) 1(38) 26
Ui 1 laswa 4 6 (59.3) 7(25.9) 3(11.1) 13.7) 27
57 1 6(57.1) 24 (24.5) 14 (14.3) 4(a.1) 98
Ui 2 lasana 1 19 (59.4) 8 (25.0) 4.(12.5) 1(3.1) 32
9 2 losana 2 0 (60.6) 8 (24.2) 4(12.1) 1(3.0) 33
Ui 2 lasuna 3 1(61.8) 8 (23.5) 4(11.8) 1(29) 34
Ui 2 laswa 4 1(61.8) 8 (23.5) 4(11.8) 1(29) 34
52307 2 1(60.9) 32 (24.1) 16 (12.0) 4(3.0) 133
SR 137 (59.3) 56 (24.2) 30 (13.0) 8(3.5) 231

HPV = Human Papillomavirus; ASC-US = Atypical Squamous Cells of Undetermined Significance; LSIL = Low-grade

Squamous Intraepithelial Lesion

dlofiansannisnszanevedeusinaenszezina
Ms@NYY WU HPV Triage Lﬂusﬁaﬂq%ﬁwuﬂaﬂﬁqﬂ ALt
Zaway 59.3 Y0eieg19Mun S89891AD ASC-US/LSIL
Triage Sovay 24.2 Post-treatment Follow-up 5988z 13.0
wag Other Indications Seeay 3.5 dndiuves HPV Triage
funliuduaudntesannievas 57.1 ludusnifudosay
60.9 Tulflaos avvoulwiiuianisvenefveanisnsia
fFansos HPV-based Tufiufiogsdesdurosiy
2. NANITATIUAZONTINITATIANUNAUIN

BT INAAsIERTeEY 231 51915 WU
ﬁaa&iwﬁﬁ@mmwLﬁaawaﬁ’m%’umiam’mwa (Adequate
specimens) 113w 214 :18ms Goway 92.6) dnegnsdl
laiifisene (Inadequate) fd1uu 17 519015 (Sovay 7.4)
Tusuaudiesnsii Adequate Wavua WURA Positive
d1u3u 74 519m3 Ay Overall Positive Rate 3oeay 34.6
(95% CI: 28.2-41.4) wazna Negative 91U 140 579013

Andusovay 65.4

Slo3umswit Positive Rate suunmudausd wuay
wanshsfithaulavneaain n&s HPV Triage ¥ Positive Rate
gufigniisonas 40.8 (95% Cl: 32.5-49.6) s0sasNABNGH
Post-treatment Follow-up 3awaz 30.0 (95% Cl: 15.8-48.7)
wagngu ASC-US/LSIL Triage So8ag 23.1 (95% Cl:
13.5-35.9) dungu Other Indications i Positive Rate
shgafifenag 12.5 (95% Cl: 0.3-52.7) Faiiuiusnetis
Toedafosfinnudiernusysinse T duandunsnd 2

dlewFeuidiou Positive Rate sewinsUusnuazlifiaes
wuhuultuesiluusasnguiiaust T Overall Positive
Rate Tudusnegifevas 35.2 uarlulifiaesegisenas
34.1 Felaifianuunnssegnafideddanneadn (p-value=
0.84)
NANISANEN

ALY DUDIANUALLFUDUDINANITATIINADATLYY

A197°9% 2 N19NT2BNANI5M19 CINtec PLUS Cytology tag Positive Rate 31uunanuaaustlun1sadingig

Jausdy

Adequate Inadequate Positive Negative Positive Rate %

n (%) n (%) n (%) n (%) (95% CI)
HPV Triage (n=137) 128 (93.4) 9 (6.6) 52 (40.6) 76 (59.4) 40.8 (32.5-49.6)
ASC-US/LSIL Triage (n=56) 52(92.9) 4(7.1) 12 (23.1) 40 (76.9) 23.1(13.5-35.9)
Post-treatment Follow-up (n=30) 28(93.3) 2(6.7) 9(32.1) 19 (67.9) 30.0 (15.8-48.7)
Other Indications (n=8) 6 (75.0) 2(25.0) 1(16.7) 5(83.3) 12.5(0.3-52.7)
SaTavan (n=231) 214.(92.6) 17 (7.4) 74 (34.6) 140 (65.4) 34.6 (28.2-41.4)

95% Cl Auanueie Wilson score interval method Positive rate AMu3InaIN adequate specimens Wity Ngy Other

Indications oA glandular cell abnormalities wazn13admsIAINUARENTIVOIUNNE
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3. 52921287 TUN1IIPUNE

SEUENa1luN1II8UNE (Turnaround time: TAT)
Ingsiunaonszeziian 2 U dandisegiuinfu 7.0 u
¥1n13 (IQR: 5.0-9.0 ¥u) Ineegreiiussquiiivane TAT
fiualy (<10 Suvhns) Andudevas 87.4 vosfet
wn We3eufisussnineaest wuiaunnsidaay
Tnernifogu TAT luTlusnegi 8.0 uvhns (QR: 6.0-11.0)
anaadu 6.0 Suhns (QR: 5.0-8.0) uiliaes uazdndqu
vosaegsiiussaiine TAT Wuduainfesay 79.6
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Tulusnidudevas 93.2 Tudifiaes Jsuandlidiudwaves
nsiFeusiagnsiaNsEUUINeg TRl
mmwé’ﬂmmmﬁﬁ TAT Aunsudmunedidivun
(> 10 Juviins) Iiud nsdesdeuddniiesnnamnin
mstevdlivnyay msmaurautiemSeansiaiithas T
wasnsdiidesUsnvmeunmdfinfivdmsunisinay
wafennvidolidaau sauvmuaiimuianasesng
Fanuludfiaodiofieusulusn fuandunsed 3

M15199 3 szeEnaluni1ssIguRa (Turnaround Time) 3kunaulasuawasd

23N U gy TAT IQR ALady TAT <1034 TAT >10 Ju
981 (Furing) (Fuving) +SD n (%) n (%)
Ui 1 laswna 1 22 9.0 7.0-12.0 9.4 +3.1 15 (68.2) 7(31.8)
Ui 1 laswna 2 23 8.5 7.0-11.0 9.0 + 2.8 17 (73.9) 6 (26.1)
Ui 1 laswa 3 26 8.0 6.0-10.0 83+25 22 (84.6) 4 (15.9)
U 1 loswna 4 27 7.0 5.0-10.0 7.8+ 23 24.(88.9) 3(11.1)
0N 1 98 8.0 6.0-11.0 8.6+ 2.7 78 (79.6) 20 (20.4)
Ui 2 laswna 1 32 7.0 5.0-8.0 71+19 30 (93.8) 2(6.3)
Ui 2 laswna 2 33 6.0 5.0-8.0 6.8+ 1.7 31(93.9) 2(6.1)
Ui 2 laswna 3 34 6.0 4.0-7.0 63+ 1.6 32(94.1) 2(5.9)
Ui 2 loswa 4 34 6.0 4.0-7.0 6.1+15 31(91.2) 3(8.8)
52307 2 133 6.0 5.0-8.0 6.6+ 1.7 124 (93.2) 9 (6.8)
Squavan 231 7.0 5.0-9.0 74 +23 202 (87.4) 29 (12.6)

TAT = Turnaround Time; IQR = Interquartile Range; SD = Standard Deviation TAT Jadudnuauiurinis ldduiunge

519015 e TAT Auua ity 10 Juviinisg

4. Ygymlumaujuuazanninniséiond
naonTzezal 2 JrosnisAne dnisdurintgud
Iuwwg‘]ﬂ’aﬁLﬁmsﬁuszwiwmm"%ﬁumsmm CINtec
PLUS Cytology $auviaau 68 ignsal a1n 231 fagh
($ovaz 29.4) Inedgymitnutesdigaiennnmnstiond
laiwisnzau (Suboptimal %38 Unacceptable staining
quality) Anduesas 41.2 veelywiaun sesaunie
Al snev89iI9E1 (Slide inadequacy) Sovaz 25.0
Yaymdnunisfiaunaiisnnuielidaiau (nterpretation
challenges) $awaz 19.1 uwarlgmiugunsaivseasind
Jeway 14.7
Mirdunafegiinisalvestymlagsinanasedis
Farvuandusngdiians Ineludusnmutamsin 47
WnN138ia1n 98 faeene (Seuay 48.0) anasnie 21
wamsalann 133 dhegs Geway 15.8) Tuliiaes Fsawviou
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fla Leaming Curve fifaiauvesyamnsuazamdifaves
wasnsudlufidniunisegnseldes

dmiuauawnsdoudlunimsin nuindiegad
Haannnisdeudseau Optimal way Acceptable
swfudmdufosay 84.0 vesfogrwmun luvasi
Fegefifinsdondseiu Suboptimal uay Unacceptable
Andufosas 16.0 lnsdndruvesiegreifinuan
Asfeudszsiu Optimal winTuaindesay 46.9 lulusn
ufevar 65.4 Tudfiass Fuanddunsned 4 uumns
nsudlutlymitddry leua ﬂwsﬂ%’uﬂ§a%umauﬂWiLm%‘au
F919arN1T80Ud N159AY Checklist @115unis
muANANNN MstneusuiisdsliuAtimadanisumd
warnsmuALINAITaRudmsunsaifinisinuna
fuenvselitaau
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=] wa ¢ a wa Y A ~ oA )
M99 4 E)“U@]ﬂ'ﬁmLLﬁ%UigLﬂWﬁJ@ﬂ{ijWIUVIqQﬂQ‘UW LLazmiﬂizmwmﬂmmwmwam WIgUMNBUTEMINUN 1 tagn 2

Fauts YR 1(h=98)n (%) T 2((n=133)n (%) 53 (n=231) n (%)

Yy lumeufus (Practical Issues)

Htgymeenetien 1 089 47 (48.0) 21 (15.8) 68 (29.4)
— Aunnnsdeudlivanzay 22 (22.4) 6 (4.5) 28 (12.1)
— anuldifisanevesinegng 11(11.2) 6 (4.5) 17 (7.4)
— Jaymnishnauma 9(9.2) 4(3.0) 13 (5.6)
— Yaymgunsal/ansiadl 5(5.1) 5(3.8) 10 (4.3)
AMAMNNSERNE (Staining Quality)

Optimal 46 (46.9) 87 (65.4) 133 (57.6)
Acceptable 30 (30.6) 31(23.3) 61 (26.4)
Suboptimal 16 (16.3) 9 (6.8) 25(10.8)
Unacceptable 6 (6.1) 6 (4.5) 12(5.2)
573 Optimal + Acceptable 76 (77.6) 118 (88.7) 194 (84.0)
333 Suboptimal + Unacceptable 22 (22.4) 15(11.3) 37 (16.0)

foge 1 7en1senalilymunnndt 1 Ussvmdeuriuls Optimal = n1sdendniinaninifign Anuleaing; Acceptable

XXX

= gausula amnsafnaule; Suboptimal = lidfiwe e1anesdendlny; Unacceptable = luausafianuls

lng5auudy nan1sAnwIandliiuiinisdl CiNtec
PLUS Cytology u1ldluniesufjufin1snendinendin
Tsmenuagnsindlinnadululalumeujin (Feasibility)
wagihimunmsdsaauluyndunaonszerina 2 T i
TuwdvosBnamuidisdy ssesnamenemunaiiduag
wazAUAMNNIITINRATY agndlsfiny wanisAnwiil
fidnvazlanzinvasiuuiunvesiosUfiRnsuril
A ouasiansantatedidadind1dlunisiinalusneds
vidouszgndlduuIundy

ERRED)
nsfnwiunildumeauusniitufinuszaunisnl
n1511 CINtec PLUS Cytology snltassluuiunves
lsanguiagudgiiniavesdsemnelng wansfnyuans
Tiviudmeaiiadenandanudulldadunisjon
Ty Oerall Positive Rate #i¥eway 34.6 ogluraedi
donndosiusenulingsunssiaIna 49 Ouh uazAe
37847731 Positive Rate Tungu HPV-positive Women ii
Anwluu3un Realworld dregludisuszanusosay 30
fa 45 Fuegiudnuairyszrnauazdeustlunisdingin®
wardenAdasiulayaved Aromseree hazanyluyseyns
Inenang fusenideanilefisienu Positive Rate Tu
seaulndiAesiy’ eenslsfiniu Positive Rate Tungu HPV
Triage (Fowaw 40.8) ganngu ASC-US/LSIL Triage (Soeay
23.1) egadaiu deazvioudsanuunnsnavesauides

fluguszniningudevsd aeandesfunanisinyives
Srisuttayasathien wazamgluuIumadedinu Positive
Rate ganiilungu HPV-positive Triage Wloiflsuiung
Low-grade Cytology®

Tususyeznansseausa nsiaflsegu TAT
ana9n 8.0 Jululusnidu 6.0 ludiiaes uasdnd
vosetnefiusqithmnefistuaniosas 79.6 Huderas
93.2 @wvieudl Learning Curve 7i¥aLau Sedenadaeiu
Sepodes waARIzTiszyINsth Dual Stain wnldluaniw
WIPABUAIWBIDIABTIIAINITUSUMIMA NI TEUY
othwailosreuiinvussguszansnmiliafios’ wenani
nsanawesgUinisaiymlunafifinievas 48.0
TullusnindeSesay 15.8 lullitaes Usdfnnudidaves
wpsmsianuamisumsesauszuy aenndos
Fudoiauouuzuas Trzeszez uavmnefiiunnuddyues
NSHNBUINYABINTHALNITAIUANANNINBEITLNIALY
352UIUN15 Implementation’ KansWaWAdARUTeY
TAT LLammmwmuﬁaﬂaﬁqﬁﬁaL%ﬂswuﬁﬂiﬁmiﬁh%i’m
neluiesuuRinisied na1me wInNszuIuNTT Triage
melwhanildsmduazuiugty deudidnenmlumsan
Auat eI sdsiagUludsratin Colposcopy wa
ammﬁzmsz%ammé?wﬁtﬁmmnwahi%’mLﬁ]w%a@mmw
wenaliifivane Fddummguionadenleslugnsly
n$nensTiiuszavsammanntulusyuuuinms ednslsfiony
msfnmidunmsinseioyasiuisnjoRmarndu 3
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liansadudurnudiusinanlamedeyaidesydng

nsAnwilifesfniinasiansan Usznisusniens
PONUUKUU Single-center Retrospective Vinlyinan s
ﬁmmLa‘wwmmﬁuﬁummﬁmﬂﬁﬁamiLwiqﬁ way
oliaunsnthlulivilulflaenss Ussnmsiiaesfensan
Joyanadnsn1ediln (Histopathological correlation)
iosnifunsinsgideyasduesUfiiing vl
annsaUsziiuanubilasANud eI TITIUUIUN
ilflavnss Usznsilanudedwausaeshslungy Other
Indications fiTMuIutes dwmalvin1sfiai1u Positive Rate
Tunguilfonidonnusssiase e Ussnsiid nsfnwil
LilfAvsusdeyaieatudnnunedadiunsdngaa
Colposcopy sufstayan ufunuviaalyangves
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sripunionuduAmaAsugmansldlaenss uiiin
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Faflmudndueduduussloviidaszuunazids
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Implementation Evidence ﬁﬁ@mﬁi’lﬁw%ﬁmﬂﬁﬂﬁmi
svaugiinalulsemalneuarluginiaedens Tueen
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