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Abstract

:

Identification of HPV infection is usually performed on cytological specimens, despite the often transient virus types. HPV profile analysis of pathologically confirmed lesions can also be performed on formalin-fixed paraffin-embedded (FFPE) cone samples and should be taken as standard during follow-up. We compared HPV profiles of cytological and FFPE specimens of women diagnosed with HSIL. Archived PAP smears and FFPE cones from 49 patients were processed. For genotyping, the HPV Direct Flow CHIP test was used. All samples were positive. HPV profile agreement of the two sample types was 84.16–100%. Mono-infections occurred in 12.24% and 61.22% in PAP smears and FFPE specimens, respectively; while multi-infections were detected in 87.76% and 38.78%, respectively. The most abundant genotypes were HPVs 16, 31, and 51/33. Of all infections, 56.25% and 64.93% were caused by nonavalent vaccinated type (VT) HPVs; while 50.69% and 38.96% belonged to non-nonavalent VT HPVs, in PAP smears and FFPE specimens, respectively. Our results confirmed the importance of HPV genotyping of FFPE cone samples. We also confirmed a remarkable presence of non-vaccinated HPV types in HSIL cases indicating the importance of vaccine development.
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1. Background


There are over 207 different human Papillomavirus (HPV) genotypes classified to date, by varying distribution and prevalence across different populations and geographical regions [1,2,3,4,5,6,7,8,9,10]. Approximately 40 of these HPVs are sexually transmitted to the anogenital region including about 15 so-called high-risk (HR) types, such as HPVs 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and 82, that have been classified as oncogenic and are found to cause anogenital cancers. Besides, the most frequent low-risk (LR) types associated with the anogenital region, are HPVs 6, 11, 40, 42, 43, 44, 54, 55, 61, 62, 67, 69, 70, 71, 72, 81, and 84 [11,12]. The majority of sexually active women will acquire transient HPV infection; most (>90%) cervical HPV infections are resolved by the host immune system within one or two years [13,14,15]. Cancer formation does not result from such infections, however, over time, if changes occur in either the viral genome, in the infected host cell, or both, transient infection becomes persistent [13,16,17]. Transient infection with multiple HPV genotypes is usually found in low-grade squamous intraepithelial lesions (LSIL), while the persistent, non-productive infection is usually presented in precancerous high-grade squamous intraepithelial lesions (HSIL), that frequently harbor a similar range of anogenital-infective HPVs compared to that found in invasive cervical cancer [1,13,18].



Although it is generally accepted that both HSIL and invasive cancers are mostly driven by a single HPV type, in about 60% of the cases multiple HPV genotypes are detected [19,20,21]. The explanation of this phenomenon is, that mostly cytological samples are used to determine HPV genotypes, and such sources often contain transient or non-causal infections, that originated from the bulk population of exfoliated cervical cells and surface debris as well [22]. Considering these, the DNA from the FFPE cone tissue sample, as it rather originates from a pathologically confirmed lesion, is a more reliable source of HSIL-DNA to detect persistent infection. Thus, FFPE- HPV profile should be taken as the gold standard [22,23,24,25]. Hence, when applying cytological samples in clinical practice during the post-conization follow-up, detection of the same HPV genotypes, that was also presented in the cone specimen, could help to identify patients at higher risk of disease progression [26,27].



Data comparing HPV genotype profile of cytological and cervical FFPE cone samples at the time of diagnosis, from the same patient, are limited and incomplete in the literature and completely absent in Central-Eastern Europe.



Therefore, in a retrospective study, we aimed to determine the occurrence and agreement of HPV genotypes in women diagnosed with HSIL, by comparing the HPV genotype profile of cytological samples and cervical cone samples, applying a method which is sensitive to 35 different genotypes of HPV (18HR and 17LR). We think that our data could present additional evidence on the role of persistent HR-HPV infection in the development of HSIL or invasive cervical cancer. Moreover, by detecting a high number of HPV genotypes, our study allows us to draw attention to the relevance of HPV vaccines, especially to the widely used nonavalent vaccine (Gardasil 9; Merck), and to the occurrence of non-nonavalent vaccinated type (VT) HPVs, providing important information for vaccine development.




2. Materials and Methods


Archived conventional PAP smears and FFPE cone samples of 49 women with a diagnosis of HSIL were included in our retrospective study. The study was based on women that attended the Department of Obstetrics and Gynaecology and other outpatient clinics in Pécs, between 2019 and 2020, due to routine gynecological screening and diagnostic follow-up. Conization was performed within a 6 month period after cytological sampling in all cases and the genotyping was accomplished during the spring of 2021.



2.1. Sampling, Cytological and Histological Diagnoses


Cytological conventional PAP smears of each case were evaluated by three independent cytopathologists based on the Bethesda 2014 system. In the histological specimens, evaluation of the individual areas that mostly represent HSIL was made according to standard criteria, 2020 WHO classification, on hematoxylin and eosin-stained sections, observed by experienced histopathologists. For further processing, 3 series of 10 µm-thick slices of archived FFPE cervix cone samples were cut. Besides, exfoliated cervical cells from archived PAP smears were scraped by sterile scalpel and were suspended in 500 µL sterile gynecological (GYN) specimen preservation solution (CelltraZone) and were used for HPV genotype analysis.




2.2. Sample Preparation, HPV Detection, and Genotyping by HPV Direct Flow CHIP


HPV genotype determination was done by the HPV Direct Flow CHIP system (Master Diagnostica, Granada, Spain) at both sample materials. The test is able to differentiate between 18 high-risk and 17 low-risk HPV genotypes as, HR HPVs 16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82 and LR HPVs 6, 11, 40, 42, 43, 44, 54, 55, 61, 62, 67, 69, 70, 71, 72, 81, and 84. The system includes GP5+/GP6+-based PCR, reverse dot blot hybridization, and automatic readout. An additional fragment (268 bp) of the human beta-globin gene is co-amplified during the PCR to assure the quality of the input starting material. Samples were processed based on the manufacturer’s instruction following the protocol for cytology in GYN transport medium and paraffin-embedded tissue sections for direct PCR.



Processing of cytological samples: 500 µL of cytological samples were centrifuged for 2 min at 2000 rpm at room temperature. The pellets were dissolved in 400 µL PCR sterile water and the centrifugation step was repeated. The pellets were dissolved in 300 µL sterile water; 30 µL of the solution was used for PCR amplification.



Processing of FFPE tissue samples: Three 10 μm thick sections were dissolved in 400 μL mineral oil and then incubated at 95 °C for 2 min. After removing the mineral oil, 60 μL lysis buffer with 1.5 μL DNA release (Master Diagnostica, Granada, Spain) was added to the samples and incubated at 60 °C for 30 min, followed by inactivation at 98 °C for 10 min. Furthermore, 3 μL of crude cell extract supplemented with 27 μL DNase/RNase free water was used for PCR amplification. The lyophilized PCR HPV mix contained PCR buffer, dNTP(U/T), DNase/RNase free water, biotinylated primers, DNA polymerase, and UNG. The primers used are specific for the amplification of a fragment of the L1 region of the HPV genome. Besides, primers for the amplification of the human beta-globin gene are included and used as an internal control for the PCR reaction. The amplification cycling conditions in IANLONG PCR Thermal Cycler (Genesy 96T) were the following: pre-incubation at 25 °C for 10 min then 94 °C for 3 min; 15 cycles of denaturation at 94 °C for 30 s, annealing at 47 °C for 30 s and elongation at 72 °C for 30 s; 35 cycles of denaturation at 94 °C for 30 s, annealing at 65 °C for 30 s and elongation at 72 °C for 30 s and final elongation at 72 °C for 5 min; followed by cooling at 8 °C. Amplicons were denatured at 95 °C for 10 min then cooled on ice for 5 min.



The hybridization process was performed semi-automatically in hybriSpot (HS12) following the manufacturer’s instructions. The management of the samples, the images, the analysis, and the report of the results was performed by hybriSoft software.




2.3. Statistics


To compare PAP smears and FFPE cones of the patients we applied McNemar and McNemar–Bowker tests as appropriate. To observe agreement between the sample types (e.g., PAP and FFPE) we used weighted kappa statistics with a 95% confidence interval. In the case of genotype analysis, we calculated the ratios’ exact confidence interval, using the Poisson distribution and Poisson test. Only p values < 0.05 were considered to be statistically significant.





3. Results


3.1. Patients Characteristics


Overall, 49 women with a median age of 39 years (ranging from 17 to 64 years of age) were included in our retrospective study. The patients mostly resided in the southwest part of Hungary. All patients had high-grade cytology and histopathology. The HPV test was performed on conventional PAP smears and FFPE cone samples. The test, provided positive β-globin results in all cases, suggesting that the samples’ DNA quality and quantity were suitable for the analysis. All patients proved to be HPV positive.




3.2. HPV Prevalence and Agreement between the Relating Sample Types


HPV genotype classification was based on the HPV Direct Flow Chip Test’s (Master Diagnostica, Granada, Spain) description. HPV DNA was detected, in all of the 49 cases in both sample types. The PAP smears and FFPE samples showed identical genotype (HPV genotypes are the same in both sample types) in 15 (30.61%), compatible genotype (at least one of the genotypes detected in PAP smears also found in FFPE tissue samples) in 34 (69.38%) specimens, while discrepant genotype (present only in FFPE sample) was not found. It means that if we considered FFPE to reference genotype profile, the identity is 100% with the appropriate PAP smears. By examination of the agreement between the cytological and histological profiles, we found a moderate correlation (kappa value: 0.616 CI: 0.540–0.692), which is due to the fact that the sampling conditions are completely different. Figure 1 presents a detailed description of variables and case numbers in percentage. It indicates that most of the cases belong to the compatible category, with multi-infected PAP smear linking to mono-infected FFPE cone sample pair.



Of the 49 PAP smears, 6 (12.24%) appeared with mono-infection, while 43 (87.76%) occurred with multi-infections. In contrast, 30 (61.22%) of the 49 FFPE samples showed mono-infection, while 19 (38.78%) had a multi-HPV infection. By comparing the two categories we found that FFPE samples harbored a significantly higher number of mono-infection than PAP smears, p < 0.001.



When the infection numbers in multi-infected PAP smears and FFPE cone samples were compared, although the results were not significant due to the small sample size (p = 0.073), we found that the PAP smears harbored a higher number of HPV infections per sample than the FFPE cones, 3.21 (CI: 2.69–3.79) compared to 2.47 (CI: 1.82–3.29), respectively.



High-risk genotypes alone or combined with other high or low-risk genotypes were found in all PAP smears and FFPE tissue samples. Apart from the sample material, low-risk genotypes occurred as multi-infections only; of the 49 patients, the prevalence of low-risk infection was significantly lower in FFPE cone samples than in PAP smears, p = 0.001; 5 cases (10.20% CI: 3.31–23.81%) compared to 17 cases (34.69% CI: 20.21–55.55%) (Table 1).




3.3. Occurrence of the Specific Genotypes


From the 35 tested (18 HR and 17 LR), 16 high-risk and 12 low-risk HPV genotypes were detected in PAP smears, yielding a total number of 144 infections within the 49 samples.



In the FFPE cone samples, 16 high-risk and 6 low-risk HPV genotypes were found resulting in a total number of 77 infections. Supplementary Table S1. demonstrates the distribution of detected HPV genotypes in all the cases and both sample types. The three most frequently detected HPV genotypes in both materials were the nonavalent VT HPV 16 (18.75% and 29.87%), HPV 31 (10.41% and 11.68%), and the non-nonavalent VT HPV 51 (9.02% and 7.79%) in PAP smears and FFPE samples, respectively. The nonavalent VT HPV 33 occurred at the same frequency (7.79%) as the HPV 51 in the FFPE cones (Table 1).



In the PAP smears, three of the 35 HPV genotypes, namely, the nonavalent VT 16, 52, and 45 appeared as mono-infections. In contrast, in the FFPE cone samples, nine of the 35 HPV genotypes, the nonavalent VT 16, 31, 33, 45, 52, and 58 and the non-nonavalent VT 35, 68, and 82 appeared as mono-infections (Table 1). The significant result (p = 0.031) suggests that the number of HPV mono-infections in FFPE samples is higher than in PAP smears.



Regarding the occurrence of the nonavalent and non-nonavalent VT HPVs in PAP smears, 71 (49.30%) of the 144 infections were caused by the former types, while 73 (50.69%) were due to the latter ones. In addition, of the 73 non-vaccinated HPV infections, 52 (71.23%) were caused by high-risk HPVs, such as: HPV 51, 56, 35, 66, 53, 39, 73, 82, and 68. In the case of the FFPE samples, we found that 47 of all 77 infections (61.03%) were caused by nonavalent VT HPVs, while 30 (38.96%) belonged to the non-nonavalent VT HPVs; of which 26 (86.66%) were high-risk HPVs, such as HPV 51, 35, 53, 56, 82, 68, 73, 39, and 66. We also analyzed the agreements between the two samples from the same individual which are summarized in Supplementary Table S2, where the kappa values are also indicated. In the case of vaccinated type HPV (100% agreement), 19 of the 49 samples (38.78%) were identical, and in non-vaccinated type HPV it was only 8 of 49 samples (16.33%). Based on the results, a relatively large agreement is observed for vaccinated type HPV (κ = 0.678 (0.579–0.776)), while it was slightly smaller for non-vaccinated type HPV samples (κ = 0.500 (0.378–0.622)).



The most abundant genotype, the HPV 16, was found in 46.93% of the FFPE samples and 55.10% of PAP smears. In the case of PAP smears, the HPV 16 appeared significantly more frequently in the form of a multi-infection than in FFPE samples, where it mostly appeared as mono-infection, p = 0.002.





4. Discussion


Cervical conization is an effective treatment for HSIL, however, this treatment cannot eradicate high-risk HPV; a wide range of recurrence rates of HSIL after conization (0.35–69%) was reported, hence close follow-up of the patients is crucial [26,28,29]. Unfortunately, there is no consensus regarding the optimal follow-up and frequency of control examinations of patients in the post-treatment period. [30] Regular control examinations, probably for an extended period, may also be reasonable because of the increased risk of other HPV-related cancer types in those females treated with HSIL. [31] Data on persistent HPV distribution in HSIL patients is essential for understanding the formation of HPV-associated cervical lesions. FFPE tissue specimens, selected through microscopic examination, are thought to be the most reliable source to determine persistent HPV DNA. However, while formalin fixation often causes technical difficulties, such as low DNA recovery rate, fragmentation, cross-linking, etc., the preferred method to determine HPV genotype profile both at the time of diagnosis and during the post-conization follow up, is generally based on exfoliated cervical cells, even though such source contains many transient episomal HPV forms as well. During the post-conization follow-up, focusing on type-specific clearance is important in the consideration of treatment efficiency; along with decision making for post excision treatment with additional considerations for repeated excision in the event of positive margins.



In our retrospective study, we compared and analyzed the agreement of the HPV genotype profile of PAP smears and FFPE cone samples, originated within six months, from the same 49 women diagnosed with HSIL. The sensitivity and specificity of the applied method (HPV Direct Flow Chip) had been proved in independent studies [32,33,34,35]; in addition, in the current study the test appeared to be suitable for HPV genotyping both from conventional PAP smears and FFPE tissue specimens; 100% of the samples gave reliable data for the analysis.



The overall agreement between PAP smears and FFPE cone samples was very good (100%), suggesting that cytological samples are reliable sources for verifying the presence of certain HPV genotypes.



Either in the form of mono- or multi-infection, our results underlined the importance of high-risk HPV genotypes in the formation of precancerous HSIL, as all of the 49 PAP and FFPE samples harbored high-risk HPV genotypes.



Cervical coinfection with more than one HPV genotype is common; women infected with one HPV type are more likely to harbor additional genotypes [36,37]. Indeed, many studies suggest that multiple HPV infections bear a greater risk in either the development, progression, or both, of lesions [38]. To date, there is no consensus whether multiple HPV types occur randomly or through competitive or cooperative relationships. Some studies suggest that multiple HPV types can act synergistically in cervical carcinogenesis, while others favor rather random patterns of different HPV types [37,39,40]. Although our study has not been extended to linkage analysis between the different HPV genotypes, an interesting finding of our work is the significantly higher (p < 0.001) proportion of multiple infections detected in the 49 PAP smears (87.76%) compared to the FFPE cone samples (38.78%).



HPV genotypes integrate into the human cell/genome, achieving increased viral oncoprotein expression and increased mRNA stability, which generates the imbalance of cellular genes that leads to carcinogenesis. In rare cases, multiple viral genomes could integrate, however, most of these become epigenetically silenced [41,42,43,44,45]. Though 38.78% of the FFPE samples occurred with multi-infections when comparing the infection number per sample, we found that although results are not significant, a multi-infected PAP smear harbors more HPV types than a multi-infected FFPE sample, 3.21 compared to 2.47, respectively, suggesting that even in case of multi-infections, PAP smears contain more transient and non-causal HPV infection than FFPE tissue samples do. A possible explanation of multi-infected FFPE cone samples is that routine pathological diagnosis of squamous intraepithelial lesions is based on the highest grade of SIL detected in the whole biopsy. This conceals the underlying architectural complexity of many SILs with areas of different grades and HPV infections [19]. However, assessment of the initial HPV profile of the tissue sample has substantial information regarding patient follow-up.



Apart from the sample material, the most abundant genotype was the nonavalent VT HPV 16, with 46.93% and 55.10% of FFPE and PAP samples, respectively, followed by the nonavalent VT HPV 31, and non-nonavalent 51, together with the nonavalent VT 33 in the FFPE cone samples. These findings, together with the relatively low prevalence of nonavalent VT HPV 18, are consistent with a previous report in Hungary, although that study only examined cervical swab samples [46].



Indeed, using the same method on two types of samples that originated from the same patients, we were able to analyze the distribution of 35 different HPV types giving reliable information about their infection forms (multi- or mono-infection), and thereby their oncogenic potential in cervical cancerogenesis. In FFPE cone samples the nonavalent VT HPVs 16, 31, 33, 45, and 52 and non-nonavalent VT HPVs 35, 68, and 82 appeared as mono-infections.



Today the most effective weapons against HPV infection are vaccines. Currently, three effective HPV prophylactic vaccines are available, all of which contain HPV L1 proteins that are capable of forming virus-like particles (VLP). Of these, the nonavalent Gardasil 9 (Merck) covers the most HPV types, such as HPVs 6, 11, 16, 18, 31, 33, 45, 52, and 59. This vaccine was approved by the FDA in late 2014; in Hungary, it is available since 2015 [35,47]. Numerous studies focus on the cross-protection capability of these vaccines, but the results are still confusing [35,47,48]. Preliminary data indicate that HPV vaccination with 2 or 4-valent anti-HPV VLP vaccines significantly reduced the HPV 16, 18, and 31 DNA positivity rates in LBC samples of patients who previously tested positive [49]. Moreover, according to a recent meta-analysis, HPV vaccination in adjuvant settings was also able to reduce the recurrence rate of cervical intraepithelial neoplasia [50]. These recent data suggest the potential benefit of different vaccines on cervical pathology of HPV-infected patients, however larger cohort studies are needed to define the real value of the individual vaccines.



An essential finding of our study was the high rate of non-nonavalent VT HPV prevalence in both sample types—50.69% in PAP smears and 38.96% in FFPE cone specimens from all infections (144 and 77, respectively). The results of this study suggest that either single or multiple nonavalent VT, as well as non-nonavalent VT HPVs, are associated with HSIL.




5. Conclusions


Reports on HPV genotype profile and agreement of cytological and cervical FFPE cone samples with HSIL are rare and up to now, not available from Central-Eastern Europe. The ultimate goal of our study was to draw attention to the importance of HPV genotype profiling of cone samples in precancerous HSILs. Cone samples are the references regarding the diagnosis and the assessment of therapy efficiency during post-conization follow-up. Our results confirmed strong concordance between HPV genotypes found in cytological and tissue samples, suggesting that cytological samples are reliable sources for verifying the prevalence of certain, oncogenic HPV genotypes present in cone specimens.



By applying detailed HPV genotype analysis, we pointed out the presence of non-vaccinated HPVs as well in HSIL cases; in addition, 71.23% and 86.66% of such infections were caused by high-risk non-vaccinated HPV genotypes in PAP smears and FFPE cone samples, respectively. Together with possible interactions between different HPV types, these findings should be considered in the design of vaccination strategies and highlight the need for the development of wider-spectrum vaccines against HPV.
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	FFPE
	formalin-fixed paraffin-embedded
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	gynecological
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	human papillomavirus
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Figure 1. PAP smear and FFPE cone samples originated from the same patient in all 49 cases. Variables are based on the agreement of the human papillomavirus genotype prevalence in the two sample types. Most of the samples (49.00%) belong to the compatible category with multi-HPV infections in PAP smears coupled with mono-HPV infection in FFPE cone samples. Identical: the detected HPV genotypes are exactly the same in the PAP smears and their FFPE cone sample pairs. Compatible: at least one of the genotypes detected in multi-PAP smears was also found in their FFPE cone sample pairs. 
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Table 1. Prevalence of human papillomavirus (HPV) genotypes and infection numbers in FFPE cone samples and PAP smears among patients diagnosed with high-grade squamous intraepithelial lesions (HSIL). VT: nonavalent vaccinated type HPV; NVT: non-nonavalent vaccinated type HPV.
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Number of Infections (%)




	
HPV Genotypes

	
Number of Mono-Infection

	
Number of Multi-Infection

	
Number of Total Infections




	
High-Risk (HR) HPV Genotypes

	
FFPE Cone Samples (n = 30)

	
PAP Smears

(n = 6)

	
FFPE Cone Samples (n = 47)

	
PAP Smears

(n = 138)

	
FFPE Cone Samples (n = 77)

	
PAP Smears

(n = 144)






	
16 (VT)

	
14 (46.66%)

	
4 (66.66%)

	
9 (19.14%)

	
23 (16.66%)

	
23 (29.87%)

	
27 (18.75%)




	
31 (VT)

	
6 (20.00%)

	
-

	
3 (6.38%)

	
15 (10.86%)

	
9 (11.68%)

	
15 (10.41%)




	
51 (VT)

	
-

	
-

	
6 (12.76%)

	
13 (9.42%)

	
6 (7.79%)

	
13 (9.02%)




	
33 (VT)

	
4 (13.33%)

	
-

	
2 (4.25%)

	
9 (6.52%)

	
6 (7.79%)

	
9 (6.25%)




	
35 (NVT)

	
1 (3.33%)

	
-

	
4 (8.51%)

	
7 (5.07%)

	
5 (6.49%)

	
7 (4.86%)




	
18 (VT)

	
-

	
-

	
3 (6.38%)

	
8 (5.79%)

	
3 (3.89%)

	
8 (5.55%)




	
52 (VT)

	
1 (3.33%)

	
1 (16.66%)

	
2 (4.25%)

	
4 (2.89%)

	
3 (3.89%)

	
5 (3.47%)




	
53 (NVT)

	
-

	
-

	
3 (6.38%)

	
4 (2.89%)

	
3 (3.89%)

	
4 (2.77%)




	
56 (NVT)

	
-

	
-

	
3 (6.38%)

	
7 (5.07%)

	
3 (3.89%)

	
7 (4.86%)




	
58 (VT)

	
1 (3.33%)

	
-

	
2 (4.25%)

	
10 (7.24%)

	
3 (3.89%)

	
10 (6.94%)




	
45 (VT)

	
1 (3.33%)

	
1 (16.66%)

	
1 (2.12%)

	
3 (2.17%)

	
2 (2.59%)

	
4 (2.77%)




	
82 (NVT)

	
1 (3.33%)

	
-

	
1 (2.12%)

	
2 (1.44%)

	
2 (2.59%)

	
2 (1.38%)




	
68 (NVT)

	
1 (3.33%)

	
-

	
-

	
1 (0.72%)

	
1 (1.29%)

	
1 (0.69%)




	
73 (NVT)

	
-

	
-

	
1 (2.12%)

	
2 (1.44%)

	
1 (1.29%)

	
2 (1.38%)




	
39 (NVT)

	
-

	
-

	
1 (2.12%)

	
2 (1.44%)

	
1 (1.29%)

	
2 (1.38%)




	
66 (NVT)

	
-

	
-

	
1 (2.12%)

	
4 (2.89%)

	
1 (1.29%)

	
4 (2.77%)




	
Low-risk (LR) HPV genotypes

	

	

	

	

	

	




	
42 (NVT)

	
-

	
-

	
1 (2.12%)

	
4 (2.89%)

	
1 (1.29%)

	
4 (2.77%)




	
11 (VT)

	
-

	
-

	
1 (2.12%)

	
-

	
1 (1.29%)

	
-




	
70 (NVT)

	
-

	
-

	
1 (2.12%)

	
3 (2.17%)

	
1 (1.29%)

	
3 (2.08%)




	
54 (NVT)

	
-

	
-

	
1 (2.12%)

	
2 (1.44%)

	
1 (1.29%)

	
2 (1.38%)




	
62/81 (NVT)

	
-

	
-

	
1 (2.12%)

	
5 (3.62%)

	
1 (1.29%)

	
5 (3.47%)




	
6 (VT)

	
-

	
-

	
-

	
3 (2.17%)

	
-

	
3 (2.08%)




	
67 (NVT)

	
-

	
-

	
-

	
3 (2.17%)

	
-

	
3 (2.08%)




	
44/55 (NVT)

	
-

	
-

	
-

	
1 (0.72%)

	
-

	
1 (0.69%)




	
84 (NVT)

	
-

	
-

	
-

	
1 (0.72%)

	
-

	
1 (0.69%)




	
61 (NVT)

	
-

	
-

	
-

	
1 (0.72%)

	
-

	
1 (0.69%)




	
43 (NVT)

	
-

	
-

	
-

	
1 (0.72%)

	
-

	
1 (0.69%)
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