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Abstract
Objective: To test the performance of a new xative for pap 
smear collection for liquid-based cervical cytology, CellPre-
serv® and compare it with the commercially available, Pre-
servCyt® used in the diagnosis and detection of human pap-
illomavirus (HPV). Methods: Seven hundred twenty ve 
women participated in this study after signing an informed 
consent. The specimens were collected using a traditional 
device, agitated in PBS, and equally divided in both ves. 
The slides were prepared routinely, stained by Papanicolaou, 
examined blindly by 2 cytologists, and reviewed by one cy-
topathologist. To search for HPV, 1,000 μL from each tive 
was taken and processed by polymerase chain reaction. Re-
sults: Considering the adequacy of samples, both xatives 
had similar results – 0.33 and 0.32% of the cases unsatisfac-
tory for PreservCyt® and CellPreserv®, respectively. Consid-
ering the 701 satisfactory cases and comparing the new a-
tive to the traditional xative, there was 99.3% concordance 
between both. The results regarding the HPV detection was 

100% concordant between the 2 xatives. Conclusion: The 
new methanol-based xative, CellPreserv®, is cheaper and 
equally e ent for treating cervical cancer screening and 
for HPV detection, and can be safely used by the health sys-
tem prevailing in low-income countries.

© 2018 S. Karger AG, Basel

Introduction

Cervical cancer is the third most frequent tumor-af-
fecting women in Brazil, with more than 16,000 cases es-
timated for 2016 and 5,430 deaths registered in 2013 
(inca.gov.br). 

Cervical cytology is the most important preventive test 
for cervical cancer, responsible for a dramatic decrease in 
mortality. 

 is discrepancy in published data, considering 
the superior  of liquid based cytology (LBC) 
over the conventional cytology regarding the diagnosis of 
cervical epithelial abnormalities. While Siebers et al. [1] 
showed that there is no  between the 2 methods, 
others describe better sensitivity and  of LBC 
[2–4]. 

D
ow

nl
oa

de
d 

by
: 

N
ag

oy
a 

U
ni

ve
rs

ity
13

3.
6.

82
.1

73
 - 

6/
19

/2
01

8 
11

:3
0:

36
 A

M

laboratórios

Leite/Silva/Naum/Canavez/Canavez/
Pimenta/Reis/Camara-Lopes

Acta Cytologica2
DOI: 10.1159/000489873

Studies have shown that LBC leads to standardization 
in transferring collected cells and allows uniform 
of cells, preserving their morphology, reducing blood, in-

 cells, and mucus responsible for obscuring 
evaluation. Most importantly, LBC leads to a decrease in 
the diagnosis of atypical squamous cells of undetermined 

[5–7]. 
An additional advantage is the preservation of nucleic 

acids allowing additional molecular testing of human 
papillomavirus (HPV) and other pathogenic agents in the 
same collected sample [8, 9].

 are 2 main commercially available methanol-
based  that have been used worldwide, Preserv-
Cyt® from Hologic® and SurePath® from BD Diagnos-
tics®, but they are too expensive to be implemented by the 
health system of underdeveloped or developing countries 
due to the  in currency and import tax rates 
and costs.

 possibility to develop a low cost cytology 
in countries with restricted budgets for the prevention of 
cervical cancer program may allow the spreading of the 
LBC technology.

Our aim was to test a new methanol-based 
produced in the country (CellPreserv®) by Kolplast® and 
to compare it with the currently imported PreservCyt® 
produced by Hologic®. 

Methods

Our Institutional Board approved the study in April 2016 un-
der the protocol 051/16.

A total of 725 women voluntarily participated in this study 
signing an informed consent. 

 inclusion criteria were healthy women, 18 years-old or old-
er, who spontaneously visited the outpatient care for cervical can-
cer prevention in a private Sao Paulo’s hospital from January to 
September 2016. 

 cervical smears were collected by a trained health profes-
sional using a traditional device that was vigorously agitated 

20 mL of PreservCyt® or CellPreserv®

Specimens were maintained at room temperature and sent to a 
central laboratory that processed all samples immediately. Before 
the preparation of slides for cytology evaluation, 1,000 μL was taken 
from each sample to search for HPV by polymerase chain reaction 
(PCR), using a protocol previously described [10].  DNA was 
extracted with QIAamp DNA Blood mini kit (Qiagen). -
tion of the L1 conserved region of HPV was performed with primers 
MY09/11 (MY11-Fam-GCMCAGGGWCATAAYAATGG;MY09-
CGTCCMAARGGAWACTGATC-Y = C + T/W = A + T/M = A + 
C/R = A + G) that detect 27 genotypes of high- (16, 18, 26, 31, 33, 35, 
39, 45, 51, 52, 55, 56, 58, 59, 68, MM4, MM7, e MM9) and low-risk 
(6, 11, 40, 42, 53, 54, 57, 66, e MM8) HPV.  PCR products were 

submitted to capillary electrophoresis in an ABI3730 Sanger se-
quencing equipment. Positivity was characterized by the presence 
of a 450 bp fragment using the Sanger method for  of 
the virus subtype. 

Since our goal was to validate the  the cytology slides 
were prepared routinely using the  2000 system LBC slide 
processor (Hologic® Inc.), and the usual membrane and slides 
from ®.  slides were stained by Papanicolaou and ex-
amined by 2  cytologists who were blinded and were re-
viewed by 1 experimented Cytopathologist using the 2014 Bethes-
da System for reporting cervical cytology [11]. 

We compared the results obtained by the 2  consider-
ing the adequacy category of satisfactory or unsatisfactory for eval-
uation, cytology result using Bethesda System, and HPV -
tion by PCR. 

Results

From 725 cases, 701 (96.7%) were satisfactory for cy-
tological analysis by both methods.  mean age of pa-
tients was 39.7 years, ranging from 18 to 77 years. 

 cytological diagnosis of specimens  with 
 PreservCyt® and CellPreserv® is shown in Table 1. 

 adequacy of samples was considered satisfactory, 
satisfactory but limited, and unsatisfactory in 436 (60.1%), 
265 (36.6%) and 24 (3.3%), respectively, of samples 
with PreservCyt® and 435 (60.0%), 267 (36.8%), 23 (3.2%) 

®.
Comparing the diagnosis of both  they were 

concordant in 99.3% of the cases. CellPreserv® did not 
detect 3 cases of ASC-US (3 cases diagnosed as negative 
for malignancy) and 3 cases of Low-grade Squamous In-
traepithelial Lesion (LSIL; 2 cases diagnosed as ASC-US 
and 1 as negative for malignancy). Both  detected 
all cases of high-grade squamous intraepithelial lesion 
(HSIL) [3].

Table 1. Comparison of cytology results from 701 satisfactory cas-
® and CellPreserv® solution

Results
CellPreserv®

PreservCyt®

negative ASC-US AGC LSIL HSIL ASC-H total

Negative 653 3 0 1 0 0 657
ASC-US 5 18 0 2 0 0 25
AGC 0 0 5 0 0 0 5
LSIL 0 0 0 10 0 0 10
HSIL 0 0 0 0 3 0 3
ASC-H 0 1 0 0 0 0 1

Total 658 22 5 13 3 0 701
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 results regarding the HPV detection was 100% 

tested by HPV, 36 (5.1%) were positive, and all cases were 
satisfactory for cytological evaluation by the 2 
From HPV positive cases, the cytological results are pre-
sented in Table 2. From 36 HPV positive cases, cytology 
was negative in 23 (63.9%) of cases using PreservCyt® 
and in 25 (69.4%) cases collected in CellPreserv®. 
HPV genotypes in negative cytology were HPV6 [7], 
HPV18 [6], HPV16 [3], and 1 of each HPV11, HPV33, 
HPV45, HPV52, HPV58, HPV61, and HPVMM7. Con-
sidering the 13 HPV positive cases with abnormalities in 
cytology using ®  the viral genotype was 
HPV58 [3], HPV16 [3], HPV18 [2], HPV70 [1], HPV39 
[1], and HPVMM7 [1]. In 2 cases, it was not possible to 
subtype the virus due to technical reasons. Considering 
viral subtype and cytology  HPV58 positive cas-
es were diagnosed as LSIL [2] and ASC-US [1]. HPV16 
were diagnosed as LSIL [2] and HSIL [1]. HPV18 was di-
agnosed as ASCUS and HSIL. HPV70 and MM7 were 
both diagnosed as ASC-US.  diagnosis was Atypical 
Glandular Cells for HPV39. 

Discussion

Expenses for the public health system are the main 
concern in the establishment of cervical cancer screening 
programs.  studies address that the bet-
ter performance of LBC reducing the number of false-
negative test results, and the number of unsatisfactory 
specimens may be interesting, allowing larger intervals 
for screening, from 3 to 5 years [12]. Low-income coun-
tries have, by  lower productivity and underde-
veloped industrialization, making it  to develop 
new methods that could be to be applied for cancer 
screening. Our goal with this study was the validation of 
 methanol-based new  for LBC produced in the 

country as a substitute of a traditional imported 
for cervical cancer screening.  purpose is to turn the 

method economically  for underdeveloped or 
in developing countries, since the commercially available 
products are expensive due to the currency value and 
costs related to the import process. 

Considering the  PreservCyt® used in this vali-
dation study, the costs related to the  alone is 40% 
higher than that produced internally, turning the univer-
sal use of LBC by public prevention of cervical cancer pro-
gram economically unviable. 

Our results show that the performance of Cell-
Preserve® is similar to that of the PreservCyt®, with con-
cordance higher than 99%.  were only 4 false-nega-
tive cases, representing 0.57%. One case was diagnosed as 
LSIL and 3 as ASC-US by PreservCyt®. Five (0.7%) cases 
were false-positive cases, all diagnosed as ASC-US in 
 PreservCyt®

Co-testing using the combination of Pap cytology plus 
HPV DNA testing is the preferred cervical cancer screen-
ing method for women who are 30–65 years old since it 
is cost  and would be ideal for the large-scale 
healthcare public programs [13]. 

We have shown that HPV test was positive in a sig-
 number of negative cytology cases using both -

atives, 23 with PreservCyt® and 25 with CellPreserv®. 
 similar number means that both are similar in the 

preservation of the viral genome and have no PCR inter-
fering substances.  is one of the most important -
ings of our study, since literature shows that this method 
is more  in preventing cervical cancer and some 
countries are planning to substitute cytology for DNA 
HPV testing for cervical cancer screening programs.

One of the advantages of the method mentioned in this 
study is that the comparison of the result was made be-
tween patients in one group and not in between patients 
of 2  groups. On the other hand, the previous col-
lection in PBS and posterior division between the 2 -
tives would compromise the adequacy of the sample 
mainly related to a smaller number of cells. However, it 
seems that it was not the case, since we had a small num-
ber of unsatisfactory cases related to cellularity. In addi-
tion, PBS could  the appearance of cells; al-
though it would be the same alteration in both split sam-
ples, it did not happen, being the cytological aspect 
preserved in all samples.

 majority of papers compare LBC with conven-
tional Papanicolaou smear [2, 4, 14]  stud-
ies comparing  methods of LBC. Published stud-
ies have shown better performance of SurePath® over 

® in the detection of  lesions [15, 16]. 
However, ours is the  study addressing the perfor-

able 2. Comparison of cytology results in 36 HPV positive cases 
from 725 cases collected

HPV positive cases

negative ASC-US AGC LSIL HSIL ASC-H

PreservCyt® 23 5 1 5 2 0
CellPreserv® 25 5 1 3 2 0
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Studies have shown that LBC leads to standardization 
in transferring collected cells and allows uniform 
of cells, preserving their morphology, reducing blood, in-

 cells, and mucus responsible for obscuring 
evaluation. Most importantly, LBC leads to a decrease in 
the diagnosis of atypical squamous cells of undetermined 

[5–7]. 
An additional advantage is the preservation of nucleic 

acids allowing additional molecular testing of human 
papillomavirus (HPV) and other pathogenic agents in the 
same collected sample [8, 9].

 are 2 main commercially available methanol-
based  that have been used worldwide, Preserv-
Cyt® from Hologic® and SurePath® from BD Diagnos-
tics®, but they are too expensive to be implemented by the 
health system of underdeveloped or developing countries 
due to the  in currency and import tax rates 
and costs.

 possibility to develop a low cost cytology 
in countries with restricted budgets for the prevention of 
cervical cancer program may allow the spreading of the 
LBC technology.

Our aim was to test a new methanol-based 
produced in the country (CellPreserv®) by Kolplast® and 
to compare it with the currently imported PreservCyt® 
produced by Hologic®. 

Methods

Our Institutional Board approved the study in April 2016 un-
der the protocol 051/16.

A total of 725 women voluntarily participated in this study 
signing an informed consent. 

 inclusion criteria were healthy women, 18 years-old or old-
er, who spontaneously visited the outpatient care for cervical can-
cer prevention in a private Sao Paulo’s hospital from January to 
September 2016. 

 cervical smears were collected by a trained health profes-
sional using a traditional device that was vigorously agitated 

20 mL of PreservCyt® or CellPreserv®

Specimens were maintained at room temperature and sent to a 
central laboratory that processed all samples immediately. Before 
the preparation of slides for cytology evaluation, 1,000 μL was taken 
from each sample to search for HPV by polymerase chain reaction 
(PCR), using a protocol previously described [10].  DNA was 
extracted with QIAamp DNA Blood mini kit (Qiagen). -
tion of the L1 conserved region of HPV was performed with primers 
MY09/11 (MY11-Fam-GCMCAGGGWCATAAYAATGG;MY09-
CGTCCMAARGGAWACTGATC-Y = C + T/W = A + T/M = A + 
C/R = A + G) that detect 27 genotypes of high- (16, 18, 26, 31, 33, 35, 
39, 45, 51, 52, 55, 56, 58, 59, 68, MM4, MM7, e MM9) and low-risk 
(6, 11, 40, 42, 53, 54, 57, 66, e MM8) HPV.  PCR products were 

submitted to capillary electrophoresis in an ABI3730 Sanger se-
quencing equipment. Positivity was characterized by the presence 
of a 450 bp fragment using the Sanger method for  of 
the virus subtype. 

Since our goal was to validate the  the cytology slides 
were prepared routinely using the  2000 system LBC slide 
processor (Hologic® Inc.), and the usual membrane and slides 
from ®.  slides were stained by Papanicolaou and ex-
amined by 2  cytologists who were blinded and were re-
viewed by 1 experimented Cytopathologist using the 2014 Bethes-
da System for reporting cervical cytology [11]. 

We compared the results obtained by the 2  consider-
ing the adequacy category of satisfactory or unsatisfactory for eval-
uation, cytology result using Bethesda System, and HPV -
tion by PCR. 

Results

From 725 cases, 701 (96.7%) were satisfactory for cy-
tological analysis by both methods.  mean age of pa-
tients was 39.7 years, ranging from 18 to 77 years. 

 cytological diagnosis of specimens  with 
 PreservCyt® and CellPreserv® is shown in Table 1. 

 adequacy of samples was considered satisfactory, 
satisfactory but limited, and unsatisfactory in 436 (60.1%), 
265 (36.6%) and 24 (3.3%), respectively, of samples 
with PreservCyt® and 435 (60.0%), 267 (36.8%), 23 (3.2%) 

®.
Comparing the diagnosis of both  they were 

concordant in 99.3% of the cases. CellPreserv® did not 
detect 3 cases of ASC-US (3 cases diagnosed as negative 
for malignancy) and 3 cases of Low-grade Squamous In-
traepithelial Lesion (LSIL; 2 cases diagnosed as ASC-US 
and 1 as negative for malignancy). Both  detected 
all cases of high-grade squamous intraepithelial lesion 
(HSIL) [3].

Table 1. Comparison of cytology results from 701 satisfactory cas-
® and CellPreserv® solution

Results
CellPreserv®

PreservCyt®

negative ASC-US AGC LSIL HSIL ASC-H total

Negative 653 3 0 1 0 0 657
ASC-US 5 18 0 2 0 0 25
AGC 0 0 5 0 0 0 5
LSIL 0 0 0 10 0 0 10
HSIL 0 0 0 0 3 0 3
ASC-H 0 1 0 0 0 0 1

Total 658 22 5 13 3 0 701
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 results regarding the HPV detection was 100% 

tested by HPV, 36 (5.1%) were positive, and all cases were 
satisfactory for cytological evaluation by the 2 
From HPV positive cases, the cytological results are pre-
sented in Table 2. From 36 HPV positive cases, cytology 
was negative in 23 (63.9%) of cases using PreservCyt® 
and in 25 (69.4%) cases collected in CellPreserv®. 
HPV genotypes in negative cytology were HPV6 [7], 
HPV18 [6], HPV16 [3], and 1 of each HPV11, HPV33, 
HPV45, HPV52, HPV58, HPV61, and HPVMM7. Con-
sidering the 13 HPV positive cases with abnormalities in 
cytology using ®  the viral genotype was 
HPV58 [3], HPV16 [3], HPV18 [2], HPV70 [1], HPV39 
[1], and HPVMM7 [1]. In 2 cases, it was not possible to 
subtype the virus due to technical reasons. Considering 
viral subtype and cytology  HPV58 positive cas-
es were diagnosed as LSIL [2] and ASC-US [1]. HPV16 
were diagnosed as LSIL [2] and HSIL [1]. HPV18 was di-
agnosed as ASCUS and HSIL. HPV70 and MM7 were 
both diagnosed as ASC-US.  diagnosis was Atypical 
Glandular Cells for HPV39. 

Discussion

Expenses for the public health system are the main 
concern in the establishment of cervical cancer screening 
programs.  studies address that the bet-
ter performance of LBC reducing the number of false-
negative test results, and the number of unsatisfactory 
specimens may be interesting, allowing larger intervals 
for screening, from 3 to 5 years [12]. Low-income coun-
tries have, by  lower productivity and underde-
veloped industrialization, making it  to develop 
new methods that could be to be applied for cancer 
screening. Our goal with this study was the validation of 
a methanol-based new  for LBC produced in the 
country as a substitute of a traditional imported 
for cervical cancer screening.  purpose is to turn the 

method economically  for underdeveloped or 
in developing countries, since the commercially available 
products are expensive due to the currency value and 
costs related to the import process. 

Considering the  PreservCyt® used in this vali-
dation study, the costs related to the  alone is 40% 
higher than that produced internally, turning the univer-
sal use of LBC by public prevention of cervical cancer pro-
gram economically unviable. 

Our results show that the performance of Cell-
Preserve® is similar to that of the PreservCyt®, with con-
cordance higher than 99%.  were only 4 false-nega-
tive cases, representing 0.57%. One case was diagnosed as 
LSIL and 3 as ASC-US by PreservCyt®. Five (0.7%) cases 
were false-positive cases, all diagnosed as ASC-US in 
 PreservCyt®

Co-testing using the combination of Pap cytology plus 
HPV DNA testing is the preferred cervical cancer screen-
ing method for women who are 30–65 years old since it 
is cost  and would be ideal for the large-scale 
healthcare public programs [13]. 

We have shown that HPV test was positive in a sig-
 number of negative cytology cases using both -

atives, 23 with PreservCyt® and 25 with CellPreserv®. 
 similar number means that both are similar in the 

preservation of the viral genome and have no PCR inter-
fering substances.  is one of the most important -
ings of our study, since literature shows that this method 
is more  in preventing cervical cancer and some 
countries are planning to substitute cytology for DNA 
HPV testing for cervical cancer screening programs.

One of the advantages of the method mentioned in this 
study is that the comparison of the result was made be-
tween patients in one group and not in between patients 
of 2  groups. On the other hand, the previous col-
lection in PBS and posterior division between the 2 -
tives would compromise the adequacy of the sample 
mainly related to a smaller number of cells. However, it 
seems that it was not the case, since we had a small num-
ber of unsatisfactory cases related to cellularity. In addi-
tion, PBS could  the appearance of cells; al-
though it would be the same alteration in both split sam-
ples, it did not happen, being the cytological aspect 
preserved in all samples.

 majority of papers compare LBC with conven-
tional Papanicolaou smear [2, 4, 14]  stud-
ies comparing  methods of LBC. Published stud-
ies have shown better performance of SurePath® over 

® in the detection of  lesions [15, 16]. 
However, ours is the  study addressing the perfor-

Table 2. Comparison of cytology results in 36 HPV positive cases 
from 725 cases collected

HPV positive cases

negative ASC-US AGC LSIL HSIL ASC-H

PreservCyt® 23 5 1 5 2 0
CellPreserv® 25 5 1 3 2 0
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VALIDAÇÃO PROPOSTA 
 

Validação de Amostras Coletadas no Sistema de Citologia Líquida CellPreserv® (Kolplast) 
para Detecção de Per l de Trombo a por Biologia Molecular 

 
TÉCNICO RESPONSÁVEL: Fernanda Dahrouge Chiarot – CRBM: 10628 e Patricia Thoman – CRBM: 20957 
 
 
CONCLUSÃO: 
 

 O coletor CellPreserv® (Kolplast) foi validado para a detecção por PCR em tempo 
      real utilizando os kits TaqMan SNP Genotyping Assays específicos para Fator V de 
      Leiden, Fator II Protrombina, MTHFR 677 e MTHFR 1298, desde que a extração do 
      DNA das amostras seja realizada após a centrifugação dos escovados e a 
      subsequente substituição do meio de preservação por PBS pH 7,2 antes do 
      procedimento de extração. 
 

 Em experimentos anteriores a esta validação, quando as amostras coletadas em 
     CellPreserv® (Kolplast) foram extraídas diretamente sem o passo de substituição do 
     meio de preservação por PBS pH 7,2, o desempenho do DNA extraído na 
     detecção do Perfil de Trombofilias não foi satisfatório. Logo, parece existir algum 
     componente na formulação do CellPreserv® (Kolplast) que torna obrigatória a 
     substituição do meio de preservação por PBS pH 7,2. 
 
 
 
 

VALIDAÇÃO PROPOSTA 
 

 
Validação de Amostras Coletadas no Sistema de Citologia Líquida CellPreserv® (Kolplast) para 
Detecção de Mycoplasma hominis, Ureaplasma urealyticum, Candida albicans, Streptococcus 

agalactiae, Herpes Virus Tipo I , Herpes Virus Tipo II e Trichomonas vaginalis por Biologia 
Molecular 

 
TÉCNICO RESPONSÁVEL: Fernanda Dahrouge Chiarot – CRBM: 10628 e Patricia Thoman – CRBM: 20957 
 
 
CONCLUSÃO: 
 

 O coletor CellPreserv foi validado para a detecção por PCR em tempo real utilizando os 
kits Microbial DNA qPCR Assays específicos para Mycoplasma hominis, Ureaplasma 
urealyticum, Candida albicans, Streptococcus agalactiae, Herpes Simples 1 e Herpes 
simples 2.  

 Embora em um primeiro momento os ensaios de Ureaplasma urealyticum e Herpes simples 
2 tenham apresentado discordância para amostras cérvico-vaginais  
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positivas e DNA sintético, respectivamente, foi possível aprovar 
a detecção destes dois alvos pelas seguintes razões: 1) não é possível excluir a 
possibilidade de que a Ureaplasma  
urealyticum presente no primeiro grupo de amostras testadas tenha se degradado ao 
longo do tempo (as amostras foram coletadas há mais de um mês); 2) não é possível 
excluir a possibilidade de que houvesse algum tipo de inibidor do pool de amostras 
cérvico-vaginais positivas que atuou apenas no sistema de PCR em tempo real da 
Ureaplasma urealyticum (que não estava presente ou estava presente mais diluído 
quando foram testadas apenas amostras positivas para este alvo no segundo 
experimento); 3) existe a possibilidade de que o DNA sintético utilizado como controle 
para o Herpes Simples Tipo 2 seja mais frágil e não suporte as diversas etapas de lise, 
aquecimento, lavagem e eluição da extração automatizada, o que inviabilizou a 
detecção do mesmo nos dois experimentos realizados. Entretanto, a detecção dos dois 
patógenos funcionou com amostras cérvico-vaginais, que mimetiza melhor o que ocorrerá 
no dia-a-dia, permitindo a validação dos mesmos para o coletor CellPreserv.  

 
 O objetivo destes experimentos foi visualizar se o coletor CellPreserv possuía em sua 

composição algum componente que atuasse como inibidor das reações de PCR em 
tempo real utilizadas para detectar estes alvos específicos, impedindo portanto a sua 
utilização na coleta de amostras cérvico-vaginais para a detecção destes alvos. Este 
resultado não foi evidenciado pelos experimentos realizados.  

 O coletor CellPreserv não foi validado, neste momento, para a detecção por PCR em 
tempo real utilizando o kits Microbial DNA qPCR Assays específico para Trichomonas 
vaginalis. Por ser um protozoário delicado, mais experimentos são necessários para definir 
as condições ideais para validar este coletor para este uso.  
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Validação de Amostras Coletadas no Sistema de Citologia Líquida CellPreserv® (Kolplast) 
para Detecção de Per l de Trombo a por Biologia Molecular 

 
TÉCNICO RESPONSÁVEL: Fernanda Dahrouge Chiarot – CRBM: 10628 e Patricia Thoman – CRBM: 20957 
 
 
CONCLUSÃO: 

 O coletor CellPreserv® (Kolplast) foi validado para a detecção por PCR em tempo 
real utilizando os kits TaqMan SNP Genotyping Assays específicos para Fator V de 
Leiden, Fator II Protrombina, MTHFR 677 e MTHFR 1298, desde que a extração do 
DNA das amostras seja realizada após a centrifugação dos escovados e a 
subsequente substituição do meio de preservação por PBS pH 7,2 antes do 
procedimento de extração. 
 
 Em experimentos anteriores a esta validação, quando as amostras coletadas em 

CellPreserv® (Kolplast) foram extraídas diretamente sem o passo de substituição do 
meio de preservação por PBS pH 7,2, o desempenho do DNA extraído na 
detecção do Perfil de Trombofilias foi muito prejudicado. Logo, parece existir algum 
componente na formulação do CellPreserv® (Kolplast) que torna obrigatória a 
substituição do meio de preservação por PBS pH 7,2. 



#00013
INCIDENCE OF CERVICAL LESIONS ASSOCIATED WITH HUMAN
PAPILLOMAVIRUS INFECTION IN WOMEN LIVING IN TRIBUTARY
COMMUNITIES OF AMAZONAS RIVER - BRAZIL
M. Zonta 1, K. Bonilha 1, M. Shuio 1, B. Otta 1, C. Kiffer 2.
1Santo Amaro University (Brazil), 2  (Brazil)

Background / Objectives

Introduction: Cervical cancer remains a word public health problem. The relationship
between this neoplasia and human papillomavirus infection is well established. In Brazil, the
National Cancer Institute (INCA) predicts that there will be 16,300 new cases of the disease
in 2018. There are no reports of cases about this neoplasm in the riverine populations of the
Amazon River and its tributaries, leaving this population deprived of medical assistance and
programs of cancer prevention. 

Objective: The present work aims, by using a liquid-based cervical cytology followed by a
Human Papillomavirus (HPV) genotyping, to identify the incidence of HPV infection, a
precursor lesion of cervical cancer, in cervical samples from women living in the riverside
of Negro and MadeiraRiver.

Methods

Method: 123 cervical samples were collected in a liquid medium (Cellpreserv) and

cellular material subjected to conventional Papanicolaou staining and classified the results
by Bethesda System (2011). The HPV genotyping was performed using the MicroArray

exact test and the chi-square test. The study was duly approved by the Ethics Committee of
the Santo Amaro University - SP (Brazil Platform - CAAE: 61414216.4.0000.0081).

Results

Results: Of the 123 cellular samples, 65 samples were from Negro River riverside
population and among of them 12.32% showed squamous intraepithelial lesions with
neoplastic potential such as ASCUS (1.54%), LSIL (6.15%) and HSIL (4.62%). The highest
incidence of HPV types were 16, 45, and 61 (21.43%). Others 58 cellular samples were from

neoplastic potential, of them ASCUS (1.72%), LSIL (1.72%) and HSIL (3.45%) The
incidence of HPV infection, in both regions, was 31 (25.20% samples analyzed by
molecular test, being HPV 16 (4,87%) and HPV 45 and 53 (3,25%) the most prevalent
types. The highest incidence of HPV infection  was in womenaged less than 25 years
(43.75%) and over 50 years (27.27%), compared to women aged between 26 and 49 years
(X2= 9.64 p = 0.0081). Viral infection was more frequently found among single women than
married women (p = 0.0412). 

Conclusion
Conclusion: Our results showed a high risk of developing cervical neoplasia in young and
single women due to the great incidence of high-grade squamous intraepithelial
lesions(HSIL) associated with HPV types of high oncogenic risk found in women living in
the riverside communities near the Madeira and Negro River, tributaries of the Amazon
River.
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VALIDAÇÕES CELLPRESERV – APLICAÇÃO DA UTILIZAÇÃO DO MEIO  
DE COLETA NA ROTINA DE EXAMES DO  LABORATÓRIO IPOG.  
 
 

VALIDAÇÃO PROPOSTA 
 

Validação do Desempenho de Amostras Coletadas no Sistema de Citologia LíquidaCellPreserv® (Kolplast) 
para Detecção de Genotipagem HPV 36 tipos virais por 

Metodologia Flow Chip 
 
TÉCNICO RESPONSÁVEL: Fernanda Dahrouge Chiarot – CRBM: 10628 
 
 
CONCLUSÃO: 

O coletor CellPreserv® (Kolplast) demostrou um ótimo desempenho no exame de 
Genotipagem HPV 36 tipos virais - Metodologia Flow Chip, nenhum dos 50 casos 
testados apresentaram resultados inválidos pelo motivo de PCR inibida. 
 

Concluímos com essa validação que nenhum componente químico do kit de 
coleta CellPreserv® (Kolplast) interfere na reação de PCR do exame de 
Genotipagem HPV 36 tipos virais - Metodologia Flow Chip. 
 

É importante, em um próximo momento, uma validação para a confirmação dos 
resultados obtidos, avaliando a sensibilidade e especificidade, para que o kit 
CellPreserv® (Kolplast) seja aceito para o exame Genotipagem HPV 36 tipos virais - 
Metodologia Flow Chip. 
 
 
 
 

VALIDAÇÃO PROPOSTA 
 
Validação de Amostras Coletadas no Sistema de Citologia Líquida CellPreserv® (Kolplast) para Detecção 
de Papilomavírus Humano (HPV) e Chlamydia trachomatis/Neisseria gonorrhoeae (CT/NG) por Métodos de 
Biologia Molecular 

 

 
 
TÉCNICO RESPONSÁVEL: Fernanda Dahrouge Chiarot – CRBM: 10628 e Patricia Thoman – CRBM: 20957 
 
 
CONCLUSÃO: 
 

 Os valores de kappa de todas as análises estão na faixa compreendida entre 0,60 e 1,0 
que indica uma concordância boa a ótima entre os resultados de cada par de 
técnicas avaliados. Os valores de kappa obtidos para a detecção de HPV de alto 
risco, CTNG e HPV de baixo risco foram, respectivamente: 0,745; 1,0 e 0,634. 

 
 A validação de amostras cérvico-vaginais coletadas em coletor CellPreserv 

apresentou concordância levemente maior para a detecção de Chlamydia 
trachomatis/Neisseria gonorrhoeae (100%) do que para a detecção de HPV (88 a 94%). 
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 O desempenho da metodologia cobas 4800 (PCR) foi levemente melhor do que o desempenho da  
Captura Híbrida para a detecção de HPV, de acordo com a taxa de sensibilidade apresentada pelas 
duas técnicas (89% da PCR contra 80% da Captura Híbrida). Entretanto, este ganho de sensibilidade da 
metodologia PCR foi acompanhado por uma pequena perda na taxa de especificidade, quando 
comparada com a metodologia de Captura Híbrida (88% da PCR contra 93% da Captura Híbrida). 
Assim, verifica-se que enquanto a Captura Híbrida teve dificuldade em identificar os indivíduos não 
infectados pelo HPV (VPN de 88% da Captura contra 93% da PCR), a PCR teve dificuldade em 
identificar indivíduos verdadeiramente infectados pelo HPV (VPP de 80% da PCR contra 89% da 
Captura). Estes dados refletem os dados de literatura disponíveis quando as duas técnicas foram 
comparadas em outros estudos.** 

 O desempenho da metodologia cobas 4800 (PCR) foi semelhante ao da Captura 
Híbrida para a detecção de CT/NG, de acordo com as taxas de sensibilidade e 
especificidade apresentada pelas duas técnicas (100%). Assim, verifica-se que tanto a 
Captura Híbrida quanto a PCR identificou muito bem indivíduos infectados e não 
infectados pela CT/NG, (taxas de VPP e VPN em 100%). 

 
 Deve-se ressaltar nesta validação que houveram algumas amostras discordantes entre 

as duas técnicas, sendo que para a detecção de HPV de alto risco oncogênico 2 
amostras resultaram positivas para Captura Híbrida e negativas na PCR Cobas e 4 
amostras resultaram positivas para PCR Cobas e negativas para Captura Híbrida. Para 
a detecção de HPV de baixo risco oncogênico, 1 amostra resultou positiva para 
Captura Híbrida e negativa para PCR in house e 2 amostras resultaram positivas para 
PCR in house e negativas para Captura Híbrida. 

 
 Algumas considerações devem ser feitas: seria interessante verificar os laudos 

citológicos das amostras que originaram resultados negativos por Captura Híbrida e 
positivos por PCR, pois há uma diferença de sensibilidade das técnicas que deve ser 
avaliada. Por exemplo, a Captura origina um resultado positivo apenas com número 
superior a 5000 cópias virais enquanto que a PCR origina um resultado positivo com 
apenas 50 cópias virais presentes na amostra. Assim, pode haver uma tendência da 
técnica da PCR resultar positiva quando as alterações citológicas ainda não estão 
presentes na amostra, ao passo que a Captura Híbrida só ira resultar positiva se 
houverem também alterações citológicas presentes na amostra. 

 
 Outra diferença que deve ser levada em consideração na análise destas amostras é o 

fato da metodologia da PCR de alto risco detectar o HPV-66, que é um tipo de HPV 
que não é identificado pela técnica de Captura Híbrida. Além disso, a PCR in house 
validada pelo IPOG não detecta o HPV-43, que está presente na sondas da Captura 
Híbrida de HPV de baixo risco oncogênico. Assim, poderia ser interessante submeter 
estas amostras a uma outra técnica de genotipagem de HPV, como a CLART HPV 
(BIOMERIEUX) ou a Papillocheck (GREINER) para verificar se o HPV presente nestas 
amostras é o HPV-66 ou HPV-43. 

 
 Além disso, as amostras coletadas em coletor CellPreserv necessitaram de um processo 

de centrifugação prévio antes do processamento da Captura Híbrida. Este processo, 
denominado de conversão, implica no descarte do sobrenadante do meio e na 
ressuspensão do pellet em meio STM (QIAGEN) e do reagente de desnaturação. Não 
excluir as hipóteses de perda de pellet ou de precipitação de algum 
componente do meio ou da amostra que esteja interferindo na reação de Captura 
Híbrida. 
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 Já foi descrito em literatura que até 5% das amostras testadas tanto pela técnica de Captura  
Híbrida quanto pela técnica de PCR para a detecção de HPV podem apresentar resultado positivo 
para Captura Híbrida e negativo para PCR, como em 3 casos que ocorreram nesta validação, do qual 
o resultado foi repetido em ambas as técnicas e confirmado.*** 

 
 No caso da detecção de CT/NG, a taxa de resultados discordantes foi inexistente, mas 

deve ser levado em consideração que a grande maioria das amostras eram negativas. 
 

 Em suma, a utilização do coletor CellPreserv para a detecção de HPV e CT/NG pelo 
sistema cobas 4800 (PCR) e de HPV de baixo risco por PCR in house atendeu aos 
critérios previamente dispostos: apresentou um valor de concordância correta 
(acurácia) elevado (compreendido entre 88% e 100%, dependendo do tipo de 
análise), uma taxa de concordância incorreta baixa (compreendida entre 6% e 12%, 
dependendo do tipo de análise) e valores do índice Kappa compreendidos entre as 
faixas boa e ótima (0,60 a 1,00). 

 
 Logo, a utilização deste meio para as técnicas de biologia molecular de Captura 

Híbrida e PCR Cobas 4800 para detectar HPV de alto risco oncogênico e CTNG e de 
PCR in house para detecção de HPV de baixo risco pode ser indicada imediatamente. 
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São Paulo, 08 de abril de 2021. 
 
 

Adendo – Complementação: 
Validação de Amostras Coletadas no Sistema de Citologia Líquida CellPreserv-Kolplast® 

para Detecção de SARS-CoV-2 por RT-PCR. 
 

 

Conclusão: 

 

 Concluímos que o meio coletor CellPreserv-Kolplast®, está validado para uso como 

meio coletor para o exame SARS-CoV-2 pela metodologia de RT- PCR; 
 

 Amostras coletadas em CellPreserv-Kolplast® e acondicionadas em temperatura 

ambiente por até 15 dias não demostraram nenhum sinal de degradação do material 

genético do vírus SARS-CoV-2, preservando assim, mesmo em condições não indicadas 

para outros meios de coleta, a presença e detecção do vírus com eficiência; 
 
 Nos testes realizados não houve interferência e inibição na reação por RT-PCR tempo 

real. Todos os controles internos das reações foram amplificados, dentro dos valores 

esperados do ensaio, demostrando assim que a reação apresentou uma performance 

adequada; 

 

 

 

                                 Fernanda Dahrouge Chiarot 

                           Responsável técnica 

CRBM: 10628 
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São Paulo, 08 de abril de 2021. 
 
 
 

Validação de Amostras Coletadas de Saliva no Sistema de Citologia Líquida CellPreserv-

Kolplast® para pesquisa de Intolerância à Lactose 

 

 Concluímos que o coletor CellPreserv-Kolplast® apresentou 100% de concordância entra 

amostras coletadas em sangue total EDTA e amostras colhidas de saliva no coletor 

CellPreserv-Kolplast®; 

 

 A coleta de saliva em coletor CellPreserv-Kolplast® está validado para uso do exame 

Intolerância à Lactose pela metodologia de PCR tempo real; 

 

 Amostras coletadas em CellPreserv-Kolplast® e acondicionadas em temperatura ambiente 

por até 7 dias não demostraram nenhum sinal de degradação do material genético; 

 

 Nos testes realizados não houve interferência e inibição na reação de PCR tempo real. 

Todas amostras apresentaram a detecção do seu DNA genômico e as reações dentro dos 

valores esperados do ensaio, demostrando assim que a reação apresentou uma 

performance adequada. 

 

 

 

 

                                 Fernanda Dahrouge Chiarot 

                           Responsável técnica 

CRBM: 10628 
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Validação de Amostras Coletadas de Saliva no Sistema de Citologia Líquida CellPreserv-

Kolplast® para pesquisa de Perfil de Trombose 

 

 

 Concluímos que o coletor CellPreserv-Kolplast®, está validado para uso do exame de 

Perfil de Trombose pela metodologia de PCR tempo real em amostras coletadas em 

saliva; 

 Amostras coletadas em CellPreserv-Kolplast® e acondicionadas em temperatura 

ambiente por até 7 dias não demostraram nenhum sinal de degradação do material 

genético; 

 Nos testes realizados não houve interferência e inibição na reação de PCR tempo real. 

Todas amostras apresentaram a detecção do seu DNA genômico e as reações dentro 

dos valores esperados do ensaio, demostrando assim que a reação apresentou uma 

performance adequada; 

 

 

 

 

                                 Fernanda Dahrouge Chiarot 

                           Responsável técnica 
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