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Abstract- Human papillomavirus (HPV) infection is the most 
common sexually transmitted disease globally, affecting 
mainly women and being responsible for developing oral and 
cervical cancer. This study aims to determine the presence of 
HPV and its high and low-risk subtypes in women who 
submitted to the HPV genotyping test. One hundred thirteen 
vaginal secretion samples were collected from August 2018 to 
August 2019 from women aged between 17 to 78 years. The 
material was analyzed for HPV genotyping using a Flow chip 
methodology, 39 samples were identified positive for the HPV 
virus, while 74 samples did not present the virus. No relation 
between HPV infection and age could be established. 
Considering the groups, it was possible to identify two peaks 
of infection, one occurring in the class between 16 to 25 years 
and another in between 46 – 55. This result was not expected 
since the second class’s age is not considered a high risk for 
HPV. In addition, identifying the virus subtype is critical to 
medical treatment, since it implies the quality of life since 
some HPV viruses may evolve into cancer. Therefore, 
Genotyping is essential as more aggressive approaches are 
indicated when dealing with high-risk HPV.  
Keywords: HPV, cervical cancer, flow chip, molecular 
biology.     

I. Introduction 

exually Transmitted Diseases (STD) refers to a 
group of infections and syndromes caused by 
pathogens, which can be transmitted or 

acquired through sexual activity (Workowski and Bolan, 
2015). STDs represent one of the biggest health 
problems globally, especially in developing 
countries (Agaçdan and Kohl, 2006). In Brazil, some 
factors make it difficult to control this group of diseases, 
such as the scarcity of epidemiological data and high 
incidence associated with self-medication, causes the 
patients not to be informed and treated, favoring their 
dissemination (Araújo and Silveira, 2007). These 
infections can be divided into two groups, curable and 
non-curable, the latter being exemplified by Human 
Immunodeficiency Virus (HIV), Herpes virus, Hepatitis B, 
and Human Papillomavirus (HPV), all caused by 
viruses (Agaçdan & Kohl, 2006). HPV is the most 
common STD globally (Foldvari, 2011), being the most 
common to affect women (Burchell et al., 2006). 
According   to   the  World  Health  Organization  (WHO), 
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about 291 million women are infected with HPV 
globally (Word Health Organization, 2018). Its 
transmission occurs through contact with the skin or 
mucous of infected individuals. However, its 
transmission does not necessarily occur by a fluid 
exchange. It can be transmitted via oral sex, manual-
genital contact, or even to the baby by the mother 
during birth (Vento and PROADI-SUS, 2017). HPV is a 
non-cultivable, non-enveloped DNA virus (Ministério da 
saúde. Secretaria de vigilânciaemsaúde, 2010) 
belonging to the Family Papillomaviridae(Rosa et al., 
2016), and to the genus Papillomavirus (de Lima 
Camara et al., 2003).  

To date, approximately 250 types of 
Papillomavirus (Eça, 2004), its structure has a double 
DNA, with about 8000 base pairs (Nakagawa et al. 
2010) (Paavonen, 2007), that is divided into three parts, 
L, E, and LCR. The genes found in the L (late) region are 
responsible for the formation of proteins that form 
the viral capsid. In the E (early) region, the genes are 
responsible for producing proteins involved in the 
malignancy of the host cell and proteins responsible for 
controlling the replication of the virus's DNA. The LCR 
(Late Control Region) is where promoters of these 
genes are located and the origin of DNA replication 
(Eça, 2004). 

L1 is an important region, very conserved in all 
types of HPV, this region of he virus is used for 
genotyping (Nakagawa et al., 2010; Paavonen, 2007). 
The HPV subtypes differ in at least 10% in the nucleotide 
sequence of the L1 region (de Lima Camara et al., 
2003). The types responsible for genital tract infection 
are divided into two groups. These groups are 
separated according to their low and high-risk 
oncogenic potential. The rst group is related to benign 
infection of the genital tract (Ministério da saúde. 
Secretaria de vigilânciaemsaúde, 2010). Those in the 
second group are highly related to carcinomas 
(Herraez Hernandez et al., 2013), causing subclinical 
lesions that can progress to cancer (Word Health 
Organization, 2018). These cervical lesions are known 
as cervical intraepithelial neoplasia (CIN). These 
neoplasms may be grade I, which only indicates the 
presence of the virus, or grade II and III, which are 
already precursor lesions of cervical cancer (Cohen et 
al., 2019). Therefore, the HPV the etiologic agent is a 
major contributor to the development of benign 
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neoplasms such as laryngeal papillomatosis (Martins et 
al., 2008) and malignant neoplasms such as oral and 
cervical cancer (Araújo et al., 2014 ;Nakagawa et al., 
2010). The word cancer is a name for a set of 100 
malignant neoplasms, having in common disorderly cell 
growth (Wild, 2014). Cervical cancer was one of the 
most common cancers affecting women worldwide 
(Bray et al., 2018) and the second most common type of 
cancer to hit women in Latin America (Wild, 2014) with 
high mortality in developing countries, second only to 
breast cancer (Bray et al., 2018). In 2018, 16,370 new 
cases of cervical cancer were estimated in Brazil, 
according to the National Cancer Institute - INCA. The 
most important thing for the success of the treatment is 
the discovery of the lesions in the early stages (Silva, 
2019). With previous and periodic exams, it is possible 
to identify symptomatic and asymptomatic patients, thus 
controlling the spread of HPV (Bezerra et al., 2005).  

The most common manifestations of HPV are 
genital warts. In these cases, the The most common 
subtypes are 6 and 11 (Borsatto et al., 2011). 70% of 
cervical cancer cases worldwide are associated with 
subtypes 16 and 18 (World Health Organization, 2008). 
Subtype 16 was the most common subtype in cases 
of cervical cancer in Brazilian regions (Rosa et al., 
2009). The vaccine is the most suitable method to 
prevent infection, and currently, there are two types of 
prophylactic vaccines, intending to combat the spread 
of HPV and the lesions caused by the virus, the bivalent 
(subtypes 16 and 18), and the tetravalent (subtypes 6, 
11, 16 and 18). These vaccines are indicated for women 
between 9 and 26 years (Silva et al., 2009).  

Currently, HPV diagnosis is made using 
molecular biology tests. If lesions are identified during 
the prevention examination, a biopsy should be 
performed to distinguish benign from malignant (Brasil, 
2010). Among the methodologies utilized for HPV 
diagnosis, the Flow Chip methodology stands out as it’s 
a fast and sensitive molecular test for HPV detection and 
genotyping. DNA  extraction is unnecessary when the 
samples are crude cells, such as cervical swabs, 
paraffin tissue, or liquid cytology (Herraez-Hernandez et 
al., 2013).   

Therefore, this study aimed to determine the 
presence of the human papillomavirus and its high and 
low-risk subtypes in women who took the exam of 
genotyping HPV employing the Flow chip methodology, 
with the hypothesis that the presence of HPV is age-
related in the patients, so that the highest occurrence of 
the virus is in the age group of 16 to 25 years, in which 
sexual activity begins.  

II. Methods 

a) Sample collection   
The samples of cervical-vaginal secretion were 

collected during the preventive exam, using liquid-based 

cytology from August 2018 to August 2019. The patients 
who took the exam of genotyping HPV at Cremasco 
Medicina Diagnítico, are residents of the cities of Vila 
Velha, Vitória, Cariacica, Viana, Guarapari, Serra and 
Domingos Martins. The samples are stored refrigerated 
(2 to 8 ° C) until the analysis, which was carried out at 
the Cremasco Medicina Diagnóstica.  

b) Sample preparation  
After the cells were seated on the bottom of the 

vessel, 200 µl of the suspension was removed and 
transferred to a 1.5 ml Eppendorf. The sample was then 
centrifuged at 2000 rpm for 3 minutes. The cell 
suspension was removed, leaving only an accumulation 
of cells (pellet) in the microtube. That pellet 
was resuspended in 400 µl of PBS 1X and again 
centrifuged at 2000 rpm for 3 minutes. The suspension 
was removed, leaving only about 30 µl of that. The 
polymerase chain reaction (PCR) was carried out with 4 
µl of the suspension and an additional 36 µl of a mixture 
of HPV Primers, Enzyme DNA polymerase Hot Start and 
Enzyme Uracil DNA Glicolase. PCR is an in 
vitro technique formed by cycles typically consisting of 3 
stages, denaturation, annealing and extension, 
amplifying DNA exponentially, generating billions 
of copies of a target sequence (Pereira, 2018). The 
target region for amplification is the L1 region during the 
PCR reaction. The reaction is formed by 53 cycles, the 
first at 25 °C for 10 min, the second at 94 °C for 3 min, 
and then a set of 15 cycles. 94 °C for 30 s, 42 °C for 30 
s, 72 °C for 30 s, followed by 35 cycles of 94 °C for 30 s, 
60 °C for 30 s, and 72 °C for 30 s, followed by a 72 °C 
cycle for 5 min (Herraez-Hernandez et al., 2013).  

c) Flow Chip HPV detection  
The Mobius® Multiplex HPV Kit was used for 

the qualitative detection and
 
genotyping of 36 different 

types of Human Papilloma Virus, these being 16, 18, 26, 
31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 
82 high oncogenic risk and the subtypes 6, 11, 40, 42,

 

43, 44, 54, 55, 61, 62, 67, 69, 70, 71, 72, 81,
 
84, and 89, 

low risk (Figure 1). The HPV ow chip protocol is based 
on the

 
amplification of the HPV target region (PCR) and 

the application of these
 
denatured products on the 

membranes of individual chips that contain probes
 
for 

controls and universal HPV infection and the specic 
detection of 36

 
genotypes. After the reaction, the PCR 

product undergoes a denaturation of 95
 
° C for 10 

minutes in the thermal cycler. After the denaturation, the 
reverse hybridization process begins. Its specific DNA 
probes are immobilized on a chip

 
composed of a nylon 

membrane. The PCR product binds to the probes 
present

 
on the chip, and a colourimetric reaction 

generates the
 
hybridization signal. This reaction 

produces a purple precipitate in the position that 
corresponds to the amplified fragment of PCR 
hybridized with the specific probe. This signal is read 
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and analyzed by software connected to the equipment 
(Herraez-Hernandez et al., 2013).  

 

Figure 1: This image shows a negative result and the controls to monitor. B: hybridization control indicates that the 
hybridization process worked correctly. C: endogenous amplification control (β-globin) indicates that the 
amplification worked correctly, and the clinical sample contains human DNA. 

d) Statistical analysis  
The samples were separated according to the 

patient's age, which generated six age groups. These 
classes were based on the risk class for STD 
infections which is 16 to 25 (Vento and PROADI-SUS, 
2017). The classes are 16-25, 26-35, 36-45, 46-55, 56-
65 and > 66. A G test was performed on all classes 
using the BioEstat 5.3 program. The expected number 
of sick patients for each class was calculated based on 
the proportionality of sick patients within the sample. In 
addition, prevalence by class was calculated.  

III. Results 

One hundred thirteen samples were analyzed, 
and 39 samples (26,5%) presented the HPV virus was 
distributed in high and low-risk subtypes (Table I), while 
74 were not detected. The subtypes and their degree of 
risk of progressing to cancer were also identified among 
the positive samples. Patients with more than one HPV 
subtype (8) were identified, presenting low-risk and 
high-risk subtypes. The prevalence detected in this 
study was 34.5%.  

Table 1: Total samples (n=113) with and without detection of HPV,  subtypes and risk degree

Results N Risk Degree Subtype 

Not detectable 74 - - 

Detectable 39 
 

3 

 
 

Undefined 
 

 
 

*Genotype not identified 

 14 
 

Low risk 6, 11, 42, 43, 44, 54, 62 and 81, 84 

 14 High risk 31, 33, 35, 51, 56, 58, 73 

 8 Both 6, 31, 39, 42, 43, 44, 45, 51, 55, 62 
and 81, 73 

 
*Subtype not detected by the Mobius® HPV Multiplex Kit.
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The origin of the patients who underwent the 
examination was predominant in Cariacica (n = 55), 
followed by Vila Velha (n = 24). Other cities were Vitória 
(n = 8), Serra (n = 8), Domingos Martins (n = 5), Viana 
(n = 4), Guarapari (n = 1) and seven patients did not 
provide their address. The median age of HPV 
positive patients are 29. 25 to 75% of the patients are 
between 23 and 46 years old. For negative patients, the 
median was 36.5, and 25 to 75% of patients were 
between 32 and 48 years old. According to the test 
result - G (Williams), there was no significant difference 
between classes. However, with the patient index (D) 
divided by the total N of class (N) (Table II), it was 
possible to observe two peaks of infection, one 
occurring in class 16 - 25 and the other in class 46 - 
55, being exactly in classes where the observed value 
was higher than the expected value.  

IV. Discussion 

The prevalence of the current study was 34.5%, 
a similar result found by

 
Holanda Jr et al. (2006) in 

Ceará, with a prevalence
 
equal to 33.9% and lower

 
than 

that found by Carestiato et al. (2010)
 
in Rio de Janeiro, 

with a prevalence of 54, 3%. In the study by Araújo et al. 
(2014)

 
in Belém, the prevalence was 24.1%,

 
and de 

Sanjosé et al. (2007) identied a prevalence of 12.3% in 
South America.

 
To better understand the occurrence of 

HPV in the population, women were
 
divided into classes 

according to their age, and it was possible to observe 
that there was no association between infection and the 
patient's age. Araújo et al

 
(2014) also found no 

association for both variables. However, through 
meta

 
analyses, de Sanjosé et al. (2007) observed that 

the infection is more common
 
in women under 25 years 

old. It is still unclear how age can influence the 
prevalence of HPV, but several studies

 
show that the 

prevalence is higher in women under 25, with a 
decrease

 
after that age (De Sanjosé et al., 2007; Matos 

et al., 2003). Adolescents are a the population of high 
vulnerability to sexually transmitted diseases as sexual 
intercourse begins, as they do not always use methods 
to prevent these

 
diseases (34). The prevalence of HPV 

appears to have a bimodal behavior. It is possible to 
identify two peaks in the sample. The first in class is 16 - 
25 years old and the second in class, 46 - 55 years old. 
De Sanjosé et al. (2007) observed the

 
same behavior, 

who found an estimate of the prevalence of Higher HPV 
in

 
women under 34. In the next group, there was a drop, 

and it increased again in
 
the group of 45 - 55 years old. 

This behavior was observed in women from
 
almost all 

regions of the world. Giuliano et al. (2005) found the 
same situation

 
on the border between Mexico and the 

United States of America. In Brazil, this
 
behavior was 

observed by Pinto et al. (2011)
 
in Eastern Amazon and 

by Rama et al. (2008) in the cities of Campinas and São 
Paulo.

 
The HPV subtypes found in this study were 6, 11, 

31, 33, 35, 39, 42, 43, 44, 45, 51, 54, 55, 56, 62, 73, 81, 
and 84, of which eight subtypes are considered high 
risk and 9 low- risk (Herraez-Hernandez et al., 2013). 
The HPV tetravalent vaccine prevents the subtypes most 
associated with cervical cancer and genital warts.  

In addition to identifying the virus in the sample, 
the genotyping carried out in this study is significant, 
allowing us to know whether HPV is the oncogenic type. 
When there is the persistence of an infection with a 
specific subtype of high-risk HPV, it can be decisive for 
the development of cervical neoplasms, interfering in the 
treatment of lesions. More intense approaches are 
indicated for treating infections caused by high-risk 
subtypes than low-risk ones (Burd, 2003). In most 
cases, the body can get HPV, but there are exceptions. 
With weakened immunity, the body cannot eliminate the 
virus (Ministério da saúde. Secretaria de vigilânciaem-
saúde, 2010).  

With the diagnosis of CIN I, the most indicated 
treatment is periodic exams to  monitor the progression 
of the lesion, as only 11% of CIN I progress to CIN II 
or  III. In the case of those progressing to high-grade 
injuries, a more intense the approach is needed than in 
the case of CIN I, and the most common is to perform 
an excision of the transformation zone (Derchain et al., 
2005). One of the main cause of cervical cancer are 
persistent HPV infection, which is also associated with 
prolonged use of oral contraceptives, 
immunosuppression, and smoking. 6.385 deaths due to 
cervical cancer were registered in Brazil in 2017 (Silva, 
2019). The treatment of precursor lesions is of great 
importance to reduce the incidence and mortality from 
cervical cancer (Burd, 2003).  

V. Conclusion 

In conclusion, it was possible to determine the 
presence of human Papillomavirus in the analyzed 
samples, in which both high and low-risk groups were 
found. No association was found between the patient's 
age and the presence of HPV, so it is impossible to 
relate the patient's age to the infection, but this result 
may be related to the sample size. A study with a larger 
sample size would be necessary to investigate these 
variables more effectively. 

Acknowledgements 

The authors thank Conselho Nacional de 
Desenvolvimento Científico e Tecnológico do Brasil 
(CNPq), PQ-process # 310489/2019-9 and Fundação 
Estadual de Amparo à Pesquisa do Estado do Espírito 
Santo (FAPES), grant number TO # 219/2019-854283.  

References Références Referencias 

1. Agaçfidan, A; Kohl, P. (2006) Sexually transmitted 
diseases (STDs) in the world. FEMS Immunology & 
Medical Microbiology, 24 (4), 431–435.  

8

Y
e
a
r

20
22

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
II 

Is
su

e 
V
III

 V
er
sio

n 
I

  
 

(
DD DD
)

F

© 2022 Global Journals

Molecular Detection of Human Papillomavirus using Flow Chip Methodology



2. Ahrberg, C. D., Manz, A., & Chung, B. G. (2016). 
Polymerase chain reaction in microfluidic devices. 
Lab on a Chip, 16(20), 3866-3884.  

3. Araújo, M. A. L., & Silveira, C. B. D. (2007). 
Vivências de mulheres com diagnóstico de doença 
sexualmente transmissível-DST. Escola Anna Nery, 
11, 479-486.    

4. Araújo, M. V. D. A., Pinheiro, H. H. C., Pinheiro, J. D. 
J. V., Quaresma, J. A. S., Fuzii, H. T., & Medeiros, R. 
C. (2014). Prevalência do papilomavírus humano 
(HPV) em Belém, Pará, Brasil, na cavidade oral de 
indivíduos sem lesões clinicamente diagnosticáveis. 
Cadernos de Saúde Pública, 30, 1115-1119.    

5. Bezerra, S. J., Gonçalves, P. C., Franco, E. S., & 
Pinheiro, A. K. (2005). Perfil de mulheres portadoras 
de lesões cervicais por HPV quanto aos fatores de 
risco para câncer de colo uterino. J bras doenças 
sex transm, 17(2), 143-8.   

6. Borsatto, A. Z., Vidal, M. L. B., & Rocha, R. C. N. P. 
(2011). Vacina contra o HPV e a Prevenção do 
Câncer do Colo do Útero: Subsídios para a Prática. 
Revista Brasileira de Cancerologia, 57(1), 67-74.   

7.
 

Brasil. Ministério da saúde. Secretaria de vigilância 
em saúde. Departamento de vigilância 
epidemiológica. (2010). Doenças infecciosas e 
parasitárias: guia de bolso. Brasília, Ministério da 
Saúde.  

 

8.
 

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L., 
Torre, L. A., & Jemal, A. (2018). Global cancer 
statistics 2018: GLOBOCAN estimates of incidence 
and mortality worldwide for 36 cancers in 185 
countries. CA: a cancer journal for clinicians, 68(6), 
394-424.  

 

9.
 

Burchell, A. N., Winer, R. L., de Sanjosé, S., & 
Franco, E. L. (2006). Epidemiology and 
transmission dynamics of genital HPV infection. 
Vaccine, 24, S52-S61.  

10.
 
Burd, E. M. (2003). Human papillomavirus and 
cervical cancer. Clinical microbiology reviews, 16(1), 
1-17.

 
  

11.
 
Carestiato, F. N., Silva, K. C., Dimetz, T., Oliveira, L. 
H., & Cavalcanti, S. (2006). Prevalence of human 
papillomavirus infection in the genital tract 
determined by hybrid capture assay.

 
Brazilian 

Journal of Infectious Diseases, 10, 331-336.  
12.

 
Cirino, F. M. S. B., Nichiata, L. Y. I., & Borges, A. L. 
V. (2010). Conhecimento, atitude e práticas na 
prevenção do câncer de colo uterino e HPV em 
adolescentes.

 
Escola Anna Nery, 14, 126-134.   

 

13.
 
Cohen, P. A., Jhingran, A., Oaknin, A., & Denny, L. 
(2019). Cervical cancer.

 
The Lancet, 393(10167), 

169-182.  
14.

 
Dalla Libera, L. S. (2016). Avaliação da infecção 
pelo Papiloma Vírus Humano (HPV) em exames 
citopatológicos. Brazilian Journal of Clinical Analysis, 
48(2), 138-43.  

15. de Lima Camara, G. N., Cruz, M. R., Veras, V. S., & 
Martins, C. R. F. (2003). Os papilomavírus 
humanos–HPV: histórico, morfologia e ciclo 
biológico. Universitas: Ciências da Saúde, 1(1), 149-
158.  

16. de Sanjose, S., Almirall, R., Lloveras, B., Font, R., 
Diaz, M., Muñoz, N., ... & Bosch, F. X. (2003). 
Cervical human papillomavirus infection in the 
female population in Barcelona, Spain. Sexually 
transmitted diseases, 788-793.    

17. De Sanjosé, S., Diaz, M., Castellsagué, X., Clifford, 
G., Bruni, L., Muñoz, N., & Bosch, F. X. (2007). 
Worldwide prevalence and genotype distribution of 
cervical human papillomavirus DNA in women with 
normal cytology: a meta-analysis. The Lancet 
infectious diseases, 7(7), 453-459.  

18. Derchain, S. F. M., Longatto Filho, A., & Syrjanen, K. 
J. (2005). Neoplasia intra-epitelial cervical: 
diagnóstico e tratamento. Revista Brasileira de 
Ginecologia e Obstetrícia, 27, 425-433.  

19. Eça, L. P. (2004). Biologia Molecular: guia prático e 
didático. São Paulo, Brasil. Revinter.  

20. Foldvari, M. (2011). HPV infections: can they be 
eradicated using nanotechnology?. Nanomedicine: 
nanotechnology,  biology,  and  medicine,  8(2), 
131-135.  

21. Giuliano, A. R., Papenfuss, M. R., Denman, C. A., 
Guernsey de Zapien, J., Abrahamsen, M., & Hunter, 
J. B. (2005). Human papillomavirus prevalence at 
the USA–Mexico border among women 40 years of 
age and older. International journal of STD & AIDS, 
16(3), 247-251.    

22. Herraez-Hernandez, E., Alvarez-Perez, M., Navarro-
Bustos, G., Esquivias, J., Alonso, S., Aneiros-
Fernandez, J., ... & Rodriguez-Peralto, J. L. (2013). 
HPV Direct Flow CHIP: A new human papillomavirus 
genotyping method based on direct PCR from 
crude-cell extracts. Journal of virological methods, 
193(1), 9-17.   

23. Holanda Jr, F., Castelo, A., Veras, T. M. C. W., de 
Almeida, F. M. L., Lins, M. Z., & Dores, G. B. (2006). 
Primary screening for cervical cancer through self 
sampling. International Journal of Gynecology & 
Obstetrics, 95(2), 179-184.  

24. Kimura, C. M. S., da Silva Filho, E. V., Ribeiro, V. L., 
Nahas, C. S. R., Nahas, S. C., & Cecconello, I. 
(2019). Relevância clínica da genotipagem para hpv 
no rastreamento do câncer de ânus precoce. 
Journal of Coloproctology, 39, 173.  

25. Martins, R. H. G., Dias, N. H., Gregório, E. A., 
Marques, M. A., Silva, M. G. D., & Candeias, J. M. 
G. (2008). Papilomatose laríngea: análise 
morfológica pela microscopia de luz e eletrônica do 
HPV-6. Revista Brasileira de Otorrinolaringologia, 74, 
539-543.  

26. Matos, E., Loria, D., Amestoy, G. M., Herrera, L., 
Prince, M. A., Moreno, J., ... & Proyecto Concordia 

9

Y
e
a
r

20
22

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
II 

Is
su

e 
V
III

 V
er
sio

n 
I

  
 

(
DDDD
)

F

© 2022 Global Journals

Molecular Detection of Human Papillomavirus using Flow Chip Methodology



Collaborative Group. (2003). Prevalence of human 
papillomavirus infection among women in 
Concordia, Argentina: a population-based study. 
Sexually transmitted diseases, 593-599.  

27. Nakagawa, J. T. T., Schirmer, J., & Barbieri, M. 
(2010). Vírus HPV e câncer de colo de útero. Revista 
Brasileira de Enfermagem, 63, 307-311.  

28. Paavonen, J. (2007). Human papillomavirus 
infection and the development of cervical cancer 
and related genital neoplasias. International journal 
of infectious diseases, 11, S3-S9.  

29. Pereira, T. C. (2018). Introdução às técnicas de PCR 
convencional, em tempo real e digital.  

30. Pinto, D. D. S., Fuzii, H. T., & Quaresma, J. A. S. 
(2011). Prevalência de infecção genital pelo HPV 
em populações urbana e rural da Amazônia Oriental 
Brasileira. Cadernos de Saúde Pública, 27, 769-
778.   

31. Rama, C. H., Roteli-Martins, C. M., Derchain, S. F. 
M., Longatto-Filho, A., Gontijo, R. C., Sarian, L. O. 
Z., ... & Aldrighi, J. M. (2008). Prevalência do HPV 
em mulheres rastreadas para o câncer cervical. 
Revista de saude publica, 42, 123-130.   

32. Rosa, M. I. D., Medeiros, L. R., Rosa, D. D., Bozzeti, 
M. C., Silva, F. R., & Silva, B. R. (2009). 
Papilomavírus humano e neoplasia cervical. 
Cadernos de Saúde Pública, 25, 953-964.   

33. Silva, I.N.C.J.G. (2019) Estimativa 2020: incidência 
de câncer no Brasil,  Instituto Nacional de Câncer 
José Alencar Gomes da Silva. – Rio de Janeiro : 
INCA, Brasil.    

34. Silva, M. J. P. M. D. A., Gonçalves, A. K. D. S., 
Giraldo, P. C., Pontes, A. C., Dantas, G. L., Silva, R. 
J. D. O., & Silva, L. G. P. D. (2009). A eficácia da 
vacina profilática contra o HPV nas lesões HPV 
induzidas. Femina.   

35. Vento, A. H. M., & PROADI-SUS. (2017). Estudo 
Epidemiológico sobre a Prevalência Nacional de 
Infecção pelo HPV (POP-Brasil): Resultados 
preliminares AssociacaoHospitalar Moinhos de 
Vento Porto Alegre, Brazil.  

36. Wild, C. (2014). World cancer report 2014 (pp. 482-
494). C. P. Wild, & B. W. Stewart (Eds.). Geneva, 
Switzerland: World Health Organization.    

37. Workowski, K. A., & Bolan, G. A. (2015). Sexually 
transmitted diseases treatment guidelines, 2015. 
MMWR. Recommendations and reports: Morbidity 
and mortality weekly report. Recommendations and 
reports, 64(RR-03), 1.  

38. World Health Organization. (2008). Cervical cancer, 
human papillomavirus (HPV) and HPV vaccines: Key 
points for policy-makers and health professionals 
(No. WHO/RHR/08.14). World Health Organization.  

39. World Health Organization. (2018). Report on global 
sexually transmitted infection surveillance 2018.  

 
 

10

Y
e
a
r

20
22

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
II 

Is
su

e 
V
III

 V
er
sio

n 
I

  
 

(
DD DD
)

F

© 2022 Global Journals

Molecular Detection of Human Papillomavirus using Flow Chip Methodology


	Molecular Detection of Human Papillomavirus using Flow Chip Methodology
	Authors
	Keywords
	I. Introduction
	II. Methods
	a) Sample collection
	b) Sample preparation
	c) Flow Chip HPV detection
	d) Statistical analysis

	III. Results
	IV. Discussion
	V. Conclusion
	Acknowledgements
	References Références Referencias

