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Disegno studio 
• Nested in braccio sperimentale NTCC  
• Campioni stoccati per tutte le donne HPV positive  

(HC2) . Momento inizio cambia tra centri 
• Tutte le donne HPV+ inviate in colposcopia 
• Se nessuna CIN2+ trovata in colposcopia follow-up 

finché donna HPV+  
• Campioni HPV+ genotipizzati. Solo campioni con 

infezione singola da tipi oncogeni (IARC1) inclusi. 
• Campioni presi al reclutamento testati per 

metilazione virale e collegati ad individuazione CIN 
a reclutamento o follow-up  

• Ulteriori campioni presi a tempo vicino ad 
individuazione CIN usati per analisi supplementari 



  
Molecular Methods 

 
 

 

• Methylation status analysis by PCR and Pyrosequencing of bisulfite modified DNA 
 

• Hybrid Capture 2 targeted types hrHPV 16,18,31,33,35,39,45,51,52,56,58,59[68 excluded] 
  
• Focus on L1 e L2  more frequently highlighted as methylated across studies 

  higher sequence homology among types  
  potential generation of PCR consensus primers   

Sequence alignment tool Clustal Omega 
HPV16 TAGATAGTGGTTTTATTAGGTAGTTAAAGAGATATTTGAAAAAAAATATGGTAAAYGTTT  1828 

HPV35 TAGATAGTGGTTTYGTTAGATYGTTATAGAGATATTTGTAAAAAAATATGGGATAYGTTT   1772 

HPV31 TAGATAGTAGTTTYGTTAGGTYGTTATAGAGATATTTGTAAAAAAATATGATATAYGTTT   2034 

HPV58 TATATAGTGGTTTTATTAGGTYGTTATAYGGATATTTGTAAAAAAATATGGAAAAYGTTT   1762 

HPV33 TATATTGTGGTTTTATTAGGTYGTTATAYGGATATTTGTAAAAAAATATGGAAAAYGTTT   1932      PCR PRIMER 1 (FORWARD) 

HPV52 TATATAGTGGTTTTATTAGGTYGTTATAYGGATATTTGTAAAAAAATATGGAAAAYGTTT   1876 

HPV56 TATATTTTATTTTTATTAGGTYGTTAYGTYGTTATTTGTAAAAAAATAGGGAATAYGTTT     1748 

              **   **     *     ***     ****   *    ****           *   ******   ***********    *     *   *     *** 
HPV16 AYG-----TYGTTTTYGTAATATGTA----ATAA---TTAGGATGTAAATAAAAGTTATTTG--ATT   1882     PCR PRIMER 2 (REVERSE) 

HPV35 AYG-----AYGTYGTTTTAATAAATA-- ATAA---TTAGGGTGTAAATAAAAGTTATTTT--TATT  1826  

HPV31 AYG-----TYGAYGTTTTAATATATA- - ATAA---TTAGGGTGTAAATAAAAATTATTTT--TATT  2088 

HPV58 AYG-----TTTGYGAYGTAAAATAAA-- ATAA---TTAGGGTGTAATATAAAATTAGTAT-TATT   1816 

HPV33 AYG-----TTTGYGAYGTAAAATAAA- -ATAA---TTAGGATGTAAAATAAAGTTAGTAT-YGTT  1986 

HPV52 AYG-----TTTGYGAYGTAGTAAAAA-- ATAA---TTAGGATGTAAAATAAAATTTGTAT-TATT   1930 

HPV56 AYGGYGTTTAYGTTTAAAAAAATATATAGGTTATAATGTAAAGGAGGATTTTTGTATATA  1808 

              ***                                *      *        *   ***      ***        ******       *         **    *            * 

Y = CpG 

HPV16 sequence 
as reference 

Presenter
Presentation Notes
Analisi quantitativa del livello di metilazione per singola CpG: prevede modificazione del DNA con bisolfito di sodio e poi PCR seguita da pirosequenziamento dell’amplificato.  
   Dopo modificazione con bisolfito del DNA la C della CpG viene per convenzione indicata con una Y
Il pyrosequencing rilascia valore quantitativo della metilazione su ogni singola CpG (%: rapporto all’interno del campione tra DNA metilato e non metilato). Quando ci sono più CpG viene dato un valore medio delle loro percentuali
L1 e L2 sono sempre le regioni più metilate in tutti gli studi
Per generare primer consensus bisogna allineare le sequenze: si usano programmi fatti apposta: Clustal Omega è uno di questi. Gli asterischi alla base indicano le basi omologhe tra le varie sequenze. Le basi in blu corrispondono ai primers consensus che abbiamo generato.
Sequenza di riferimento è quella di HPV16
Per la PCR servono due primers: 1 (Forward) e 2 (reverse) 




Molecular Methods 
   PCR:   HPV Types grouped in two families by phylogenetic affinity 

  HPV 16, 31, 33, 35, 52, 56, 58 
  HPV 18, 39, 45, 51, 59 

 
CpG 5601,5606,5609,5616 L1 I       consensus primers       HPV 16, 31, 33, 35, 52, 58 
                                    consensus primers       HPV 39, 45, 51, 59 
                                     dedicated primers         HPV 18, 56 
 
 CpG 6457      L1 II     consensus primers       HPV 16, 31, 33, 35, 52, 58 
          consensus primers       HPV 18,51andHPV 39,45,59 
                                 dedicated primers                          HPV 31 
 
  CpG 4261     L2          no consensus primers  
                                 dedicated primers    HPV 16,18,31,33,35,39,45,51,52,56,58,59 
 
 

   Methylation quantification  Pyrosequencing 
- For each region separately 
- Overall methylation score = sum of the 3 values 

 
 

Presenter
Presentation Notes
Il primo step di analisi è la PCR, per la quale abbiamo tentato di generare i consensus primers.
La variabilità tra i ceppi non ci ha permesso di generare consensus primers inglobandoli tutti,  ma solo per sottogruppi di ceppi e solo nelle due regioni del gene L1. Su L2 non si riesce.
Abbiamo scelto le CpG in L1 (2 regioni) e in L2 perché descritte per HPV16  associate a hgCIN e con percentuale di metilazione significativamente diversa rispetto ai controlli. I numeri delle CpG indicano la loro posizione nel gene 
Il secondo step è l’analisi dello stato di metilazione vero e proprio che si fa con pyrosequencing. Non hai tempo per i dettagli, ma se te lo chiedessero sappi che
      1 . qui serve un primer aggiuntivo (anche lui generato da noi e compatibile con quelli della PCR). 
      2.  per la regione L1 I (solo per questa) siamo riuscite anche qui a creare un primer di sequenziamento consensus  utilizzabile per tutti ceppi.




Baseline: ≤1 year from recruitment Follow-up: >1 – 3 years from recruitment  
 
All histology of women with CIN at baseline and/or follow-up reviewed 
(morphology only) and each woman classified according to worse in each 
period 
 

Women tested for viral methylation 

SAMPLE  FOR 
GENOTYPING NOT 

AVAILABLE 
100 

SAMPLE FOR 
GENOTYPING 

AVAILABLE 
2398 

HPV POSITIVE 
2498 

IARC group 1 type 
present 
1661* 

 
SINGLE HPV INFECTIONS 

1228 
 

MULTIPLE HPV INFECTIONS 
433 

 
TESTED FOR VIRAL 

METHYLATION 
1200 

 

SAMPLE NOT 
AVAILABLE            

28 

 
COLPOSCOPY DONE 

2255 
 

COLPOSCOPY NOT 
DONE 

143 

No IARC group 1 type 
present 

594 

Study flow-chart 

# women 
tested 

Valid test 

L1I L1II L2 OVERA
LL 

No CIN detected at 
baseline no follow-up 

5 4 3 2 2 

No CIN detected at 
baseline nor follow-up 

 807 655 607 651 539 

No CIN2+ at baseline, 
CIN1 at follow-up 

 58 55 52 53  49 

No CIN2+ at baseline 
CIN2 at follow-up 

 31 27 26 27  24 

No CIN2+ at baseline 
CIN3+ at follow-up 

 26 24 25 25  24 

CIN1 at baseline   146 122 118 129  105 

CIN2 at baseline  62 60 57 60  56 

CIN3+ at baseline  65 64 64 64  63 

Total 1200 1011 952 1011 862 *includes only types detected by Digene Genotyping RH Kit (Qiagen) 



Methylation significantly decreases with 
increasing  ln(RLU Ratio) 

     Overall methylation in women 
with no CIN at baseline nor f.u. 

• Beta for ln(RLU ratio) =  
     -2.23 (p<0.0001)  
     Type-adjusted 
• Linear effect of viral load not 

significant: 
     Beta for 100 RLU ratio =   
      -0.022 (p=0.23) 
      Type-adjusted 
 
• “ratio normalized” methylation 

computed as methylation x 
ln(ratio)  

 
 

Methylation levels rapidly decrease 
with increasing viral load. Stable low 
levels above  RLU ratio 200-250 



Methylation variability by HPV type among women 
with no CIN2+ detected at baseline nor at follow-

up 
genotype 

Overall methylation Ratio-normalised overall methylation 

# women 
tested 

Methylation 
score 
difference 

p 
# women 
tested 

Methylation 
score 
difference 

p 

HPV16 
166 reference 166 reference 

HPV31 130 5.8 0.0975 129 21.4 0.2062 

HPV33 18 34.0  <.0001 18 59.1 0.0981 

HPV35 20 -2.5 0.729 19 -10.8 0.7576 

HPV52 39 22.5  <.0001 39 80.1 0.0018 

HPV56 92 27.3  <.0001 91 116.2  <.0001 

HPV58 53 26.4  <.0001 53 90.2  <.0001 

HPV18 54 39.9  <.0001 54 146.9  <.0001 

HPV45 53 62.9  <.0001 52 213.0  <.0001 

HPV39 15 9.5 0.2378 15 90.5 0.0199 

HPV51 39 1.3 0.806 37 27.3 0.2965 

HPV59 17 0.4 0.9567 17 40.4 0.2703 



Cut-off values defined for groups of HPV types by ROC  curves. 
Overall methylation 

Endpoint: CIN3+ at follow-up vs. no CIN 
 HPV 33,18,45  HPV 16,31,35,39,51,59 

HPV 52,56 and 58 excluded    

AUC 
90.6% 
 

AUC 
82.6% 
 

CUT-OFF Overall L1-I L1-II L2 

HPV 33,18,45  90 30 30 30 

HPV 16,31,35,39,51,59 30 10 10 10 



 
  

ROC curve for HPV 33,18,45  ROC curve for HPV 16,31,35,39,51,59 

Overall ratio-normalised methylation 
Endpoint: CIN3+ at baseline vs. no CIN 

AUC 
84.1% 

AUC 
70.6% 

HPV 52,56 and 58 excluded    
 

CUT-OFF Overall L1-I L1-II L2 

HPV 33,18,45  280 93 93 93 

HPV 16,31,35,39,51,59 50 17 17 17 



% women positive for hypermethylation and high viral load at 
baseline by CIN subsequent or symultaneous detection and 

methylation region 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

NO CIN at
recruitment, NO
CIN at follow-up

NO CIN2+  at
recruitment,

CIN1 at follow-
up

NO CIN2+  at
recruitment,

CIN2 at follow-
up

NO CIN2+  at
recruitment,

CIN3+ at follow-
up

CIN1 at
recruitment

CIN2 at
recruitment

CIN3+ at
recruitment

overall methylation l1-I L1-II L2 ln (ratio)≥5

3 CIN1 at baseline CIN3 
at FU all hypermethylated  

2  CIN1 at baseline CIN2 
at FU both not hypermethylated   

2 CIN2 at baseline, CIN3 at FU 
1 hypermethylated and 1 not 
hypermethylated  



Odds Ratios for hypermethylation at baseline and 
CIN subsequent or symultaneous detection, by 

methylation region 

CIN3+ F.U. VS. 
NO CIN  

CIN3+ F.U. VS. 
CIN2 F.U. 

CIN3+ 
BASELINE VS. 
NO CIN 

CIN3+ 
BASELINE 
VS CIN2 
BASELINE 

Overall 
44.3 

5.9 - 335.0 
66.0  

6.1 - 716.2 
2.4  

1.4 - 4.1 
1.7  

0.8 - 3.7 

L1-I 
16.2  

3.7 - 70.8 
15.6  

2.7 - 91.5 
1.8  

1.0 - 3.1 
2.4  

1.1 - 5.3 

L1-II 
9.7  

3.2 - 29.6 
8.8  

1.9 - 40.3 
2.1  

1.2 - 3.7 
4.7  

1.9 - 11.7 

L2 
6.9  

2.6 - 18.5 
7.6  

1.7 - 33.1 
2.4  

1.4 - 4.2 
1.5  

0.7 - 3.2 

ln (ratio) ≥5 
1.4  

0.5 - 3.4 
0.6  

0.2 - 1.9 
3.3  

1.9 - 5.7 
0.5  

0.2 - 1.1 



% women positive for ratio-normalised hypermethylation and 
high viral load at baseline by CIN subsequent or symultaneous 

detection and methylation region 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

NO CIN at
recruitment, NO
CIN at follow-up

NO CIN2+  at
recruitment,

CIN1 at follow-
up

NO CIN2+  at
recruitment,

CIN2 at follow-
up

NO CIN2+  at
recruitment,

CIN3+ at follow-
up

CIN1 at
recruitment

CIN2 at
recruitment

CIN3+ at
recruitment

overall methylation l1-I L1-II L2 ln (ratio)≥5



OR for viral load normalised hypermethylation at 
baseline and CIN subsequent or symultaneous 

detection by methylation region 
CIN3+ F.U. VS. 
NO CIN  

CIN3+ F.U. VS. 
CIN2 F.U. 

CIN3+ 
BASELINE 
VS. NO CIN 

CIN3+ 
BASELINE VS. 
CIN2 
BASELINE 

OVERALL 
13.3  

1.8 - 100.5 
4.9  

0.5 - 53.3 
10.0  

3.5 - 28.1 
3.4  

1.0 - 11.5 

L1-I 
13.3  

1.8 - 100.7 
5.5  

0.6 - 55.5 
6.6  

2.8 - 15.5 
2.3  

0.8 - 6.6 

L1-II 
17.4  

2.3 - 130.7 
6.3  

0.6 - 63.6 
5.1  

2.4 - 10.6 
2.8  

1.1 – 7.0 

L2 
13.5  

3.1 - 58.9 
6.3  

1.1 - 36.6 
8.3  

4.0 - 17.4 
1.9  

0.8 – 5.0 

ln (ratio) ≥5 
1.4  

0.5 - 3.4 
0.6  

0.2 - 1.9 
3.3  

1.9 - 5.7 
0.5  

0.2 - 1.1 



Methylation in samples taken close to CIN detection at 
baseline or during follow-up 

CIN 2 CIN 3+ 

Hyper 
methylated 

Not Hyper 
methylated 

Hyper 
methylated 

Not Hyper 
methylated 

Overall Methylation 
CIN detected at 
baseline 

24 
42.9% 

32 
57.1% 

33 
52.4% 

30 
47.6% 

CIN detected at 
follow up, sample 
taken close to CIN 
detection 

4 
36.4% 

7 
63.6% 

10 
62.5% 

6 
37.5% 

Overall ratio-normalised methylation 
CIN detected at 
baseline 

45 
80.4% 

11 
19.6% 

57 
91.9% 

5 
8.1% 

CIN detected at 
follow up, sample 
taken close to CIN 
detection 

9 
81.8% 

2 
18.2% 

15 
93.8% 

1 
6.3% 



CIN2+ at followup 
hypermetilation at 

baseline 
no yes tot 

P16  
baseline 

no 3 3 6 
yes 5 2 7 

tot 8 5 13 

CIN3+ at followup 
hypermetilation at 

baseline 
no yes tot 

P16  
baseline 

no 1 4 5 
yes 0 9 9 

tot 1 13 14 

McNemar p=0.4795 

McNemar p=0.0455 

P16 and viral methylation at baseline in women who will have CIN2 or CIN3 
detected during follow-up 

Women recruited in phase 2 of 
NTCC 



Discussione/Conclusioni 
• Analizzate cellule desquamate in gran parte non 

provenienti da lesioni 
• Metilazione virale funzione esponenziale negativa del 

carico virale. Coerente con incapacità cellule di  metilare 
tutte le copie virali sopra soglia data. 

• Quasi tutte le donne HPV+ con CIN3+ trovato nei 3aa 
successivi ipermetilate e con basso carico virale  

• Tra le donne a cui verrà trovata CIN1 o CIN2 in futuro % 
iper-metlate  simile a quella nelle donne HPV+ a cui non 
verranno trovate CIN (controlli).Più  future CIN2 che 
controlli hanno alto carico virale. 

• Ipermetilazione virale (e basso carico virale) parrebbero 
marker molto precoce di infezioni destinate a sviluppare 
CIN3+ 

 



• Tra le donne che già avevano una CIN3+ proporzione 
ipermetilate molto più bassa (e carico virale aumentato. ). 
Metilazione ratio-normalised ha buona sensibilità trasversaòe 
per CIN3+. 

• Coerente con carico virale che segue trend temporale 
esponenziale nelle infezioni trasformanti (Depuydt, Cancer 
Med 2015). Però sia carico virale che sovra-espressione p16 
predicono le future CIN3+ peggio che metilazione virale (p16 
non specifica per CIN3+ vs. CIN2). 

• Ipermetilazione virale non è marker di CIN3+ recente. 
Campioni  presi vicino a diagnosi CIN3+ trovate al f.u. 
(comparse di recente) non differenti da quelli presi vicino a 
CIN3+ trovate al reclutamento (possibilmente di lunga data) 

• % di donne attualmente con CIN2 ipermetilate intermedia tra 
quelle con attualmente CIN3+ e CIN1. CIN2 future intermedie 
tra future CIN1 e CIN3+ se si considera “ratio-normalised” 
methylation (cioè tenendo conto della diluizione dovuta al 
carico virale). Perché trend temporale particolare carico virale  
per CIN2?   
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RR hypermethylation ratio 
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La metilazione virale nel triage e nel follow-up
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CPO Piemonte







Disegno studio

		Nested in braccio sperimentale NTCC 

		Campioni stoccati per tutte le donne HPV positive  (HC2) . Momento inizio cambia tra centri

		Tutte le donne HPV+ inviate in colposcopia

		Se nessuna CIN2+ trovata in colposcopia follow-up finché donna HPV+ 

		Campioni HPV+ genotipizzati. Solo campioni con infezione singola da tipi oncogeni (IARC1) inclusi.

		Campioni presi al reclutamento testati per metilazione virale e collegati ad individuazione CIN a reclutamento o follow-up 

		Ulteriori campioni presi a tempo vicino ad individuazione CIN usati per analisi supplementari









 

Molecular Methods







		 Methylation status analysis by PCR and Pyrosequencing of bisulfite modified DNA





		 Hybrid Capture 2 targeted types hrHPV 16,18,31,33,35,39,45,51,52,56,58,59[68 excluded]



 

		 Focus on L1 e L2  more frequently highlighted as methylated across studies



	 higher sequence homology among types 

	 potential generation of PCR consensus primers 	

Sequence alignment tool Clustal Omega

HPV16 TAGATAGTGGTTTTATTAGGTAGTTAAAGAGATATTTGAAAAAAAATATGGTAAAYGTTT  1828

HPV35 TAGATAGTGGTTTYGTTAGATYGTTATAGAGATATTTGTAAAAAAATATGGGATAYGTTT   1772

HPV31 TAGATAGTAGTTTYGTTAGGTYGTTATAGAGATATTTGTAAAAAAATATGATATAYGTTT   2034

HPV58 TATATAGTGGTTTTATTAGGTYGTTATAYGGATATTTGTAAAAAAATATGGAAAAYGTTT   1762

HPV33 TATATTGTGGTTTTATTAGGTYGTTATAYGGATATTTGTAAAAAAATATGGAAAAYGTTT   1932      PCR PRIMER 1 (FORWARD)

HPV52 TATATAGTGGTTTTATTAGGTYGTTATAYGGATATTTGTAAAAAAATATGGAAAAYGTTT   1876

HPV56 TATATTTTATTTTTATTAGGTYGTTAYGTYGTTATTTGTAAAAAAATAGGGAATAYGTTT     1748

              **   **     *     ***     ****   *    ****           *   ******   ***********    *     *   *     ***

HPV16 AYG-----TYGTTTTYGTAATATGTA----ATAA---TTAGGATGTAAATAAAAGTTATTTG--ATT   1882     PCR PRIMER 2 (REVERSE)

HPV35 AYG-----AYGTYGTTTTAATAAATA-- ATAA---TTAGGGTGTAAATAAAAGTTATTTT--TATT  1826 

HPV31 AYG-----TYGAYGTTTTAATATATA- - ATAA---TTAGGGTGTAAATAAAAATTATTTT--TATT  2088

HPV58 AYG-----TTTGYGAYGTAAAATAAA-- ATAA---TTAGGGTGTAATATAAAATTAGTAT-TATT   1816

HPV33 AYG-----TTTGYGAYGTAAAATAAA- -ATAA---TTAGGATGTAAAATAAAGTTAGTAT-YGTT  1986

HPV52 AYG-----TTTGYGAYGTAGTAAAAA-- ATAA---TTAGGATGTAAAATAAAATTTGTAT-TATT   1930

HPV56 AYGGYGTTTAYGTTTAAAAAAATATATAGGTTATAATGTAAAGGAGGATTTTTGTATATA  1808

              ***                                *      *        *   ***      ***        ******       *         **    *            *

Y = CpG

HPV16 sequence as reference



*

		Analisi quantitativa del livello di metilazione per singola CpG: prevede modificazione del DNA con bisolfito di sodio e poi PCR seguita da pirosequenziamento dell’amplificato.  



   Dopo modificazione con bisolfito del DNA la C della CpG viene per convenzione indicata con una Y

		Il pyrosequencing rilascia valore quantitativo della metilazione su ogni singola CpG (%: rapporto all’interno del campione tra DNA metilato e non metilato). Quando ci sono più CpG viene dato un valore medio delle loro percentuali

		L1 e L2 sono sempre le regioni più metilate in tutti gli studi

		Per generare primer consensus bisogna allineare le sequenze: si usano programmi fatti apposta: Clustal Omega è uno di questi. Gli asterischi alla base indicano le basi omologhe tra le varie sequenze. Le basi in blu corrispondono ai primers consensus che abbiamo generato.

		Sequenza di riferimento è quella di HPV16

		Per la PCR servono due primers: 1 (Forward) e 2 (reverse) 











Molecular Methods

   PCR:   HPV Types grouped in two families by phylogenetic affinity

		 HPV 16, 31, 33, 35, 52, 56, 58

		 HPV 18, 39, 45, 51, 59





CpG 5601,5606,5609,5616 L1 I       consensus primers       HPV 16, 31, 33, 35, 52, 58

           	                        consensus primers       HPV 39, 45, 51, 59

           	                         dedicated primers         HPV 18, 56



	CpG 6457      L1 II     consensus primers       HPV 16, 31, 33, 35, 52, 58

			       consensus primers       HPV 18,51andHPV 39,45,59

           	             	       dedicated primers                          HPV 31



	 CpG 4261     L2          no consensus primers 

          	            	         dedicated primers    HPV 16,18,31,33,35,39,45,51,52,56,58,59





   Methylation quantification  Pyrosequencing

		For each region separately

		Overall methylation score = sum of the 3 values









*

		Il primo step di analisi è la PCR, per la quale abbiamo tentato di generare i consensus primers.

		La variabilità tra i ceppi non ci ha permesso di generare consensus primers inglobandoli tutti,  ma solo per sottogruppi di ceppi e solo nelle due regioni del gene L1. Su L2 non si riesce.

		Abbiamo scelto le CpG in L1 (2 regioni) e in L2 perché descritte per HPV16  associate a hgCIN e con percentuale di metilazione significativamente diversa rispetto ai controlli. I numeri delle CpG indicano la loro posizione nel gene 

		Il secondo step è l’analisi dello stato di metilazione vero e proprio che si fa con pyrosequencing. Non hai tempo per i dettagli, ma se te lo chiedessero sappi che



      1 . qui serve un primer aggiuntivo (anche lui generato da noi e compatibile con quelli della PCR). 

      2.  per la regione L1 I (solo per questa) siamo riuscite anche qui a creare un primer di sequenziamento consensus  utilizzabile per tutti ceppi.









Baseline: ≤1 year from recruitment Follow-up: >1 – 3 years from recruitment 



All histology of women with CIN at baseline and/or follow-up reviewed (morphology only) and each woman classified according to worse in each period

Women tested for viral methylation



Study flow-chart

*includes only types detected by Digene Genotyping RH Kit (Qiagen)

		# women tested		Valid test

		L1I		L1II		L2		OVERALL

		No CIN detected at baseline no follow-up		5		4		3		2		2

		No CIN detected at baseline nor follow-up		 807		655		607		651		539

		No CIN2+ at baseline, CIN1 at follow-up		 58		55		52		53		 49

		No CIN2+ at baseline CIN2 at follow-up		 31		27		26		27		 24

		No CIN2+ at baseline CIN3+ at follow-up		 26		24		25		25		 24

		CIN1 at baseline 		 146		122		118		129		 105

		CIN2 at baseline		 62		60		57		60		 56

		CIN3+ at baseline		 65		64		64		64		 63

		Total		1200		1011		952		1011		862











































SAMPLE  FOR GENOTYPING NOT AVAILABLE

100

SAMPLE FOR GENOTYPING AVAILABLE

2398

HPV POSITIVE

2498

IARC group 1 type present

1661*



SINGLE HPV INFECTIONS

1228

MULTIPLE HPV INFECTIONS

433



TESTED FOR VIRAL METHYLATION

1200

SAMPLE NOT AVAILABLE           

28



COLPOSCOPY DONE

2255

COLPOSCOPY NOT DONE

143

No IARC group 1 type present

594













































Methylation significantly decreases with increasing  ln(RLU Ratio)

     Overall methylation in women with no CIN at baseline nor f.u.

		Beta for ln(RLU ratio) = 



     -2.23 (p<0.0001) 

     Type-adjusted

		Linear effect of viral load not significant:



     Beta for 100 RLU ratio =  

      -0.022 (p=0.23)

      Type-adjusted



		“ratio normalized” methylation computed as methylation x ln(ratio) 





Methylation levels rapidly decrease with increasing viral load. Stable low levels above  RLU ratio 200-250







Methylation variability by HPV type among women with no CIN2+ detected at baseline nor at follow-up

		genotype		Overall methylation		Ratio-normalised overall methylation

		# women tested		Methylation
score difference		p		# women tested		Methylation
score difference		p

		HPV16		166		reference		166		reference

		HPV31		130		5.8		0.0975		129		21.4		0.2062

		HPV33		18		34.0		 <.0001		18		59.1		0.0981

		HPV35		20		-2.5		0.729		19		-10.8		0.7576

		HPV52		39		22.5		 <.0001		39		80.1		0.0018

		HPV56		92		27.3		 <.0001		91		116.2		 <.0001

		HPV58		53		26.4		 <.0001		53		90.2		 <.0001

		HPV18		54		39.9		 <.0001		54		146.9		 <.0001

		HPV45		53		62.9		 <.0001		52		213.0		 <.0001

		HPV39		15		9.5		0.2378		15		90.5		0.0199

		HPV51		39		1.3		0.806		37		27.3		0.2965

		HPV59		17		0.4		0.9567		17		40.4		0.2703























































Cut-off values defined for groups of HPV types by ROC  curves.

Overall methylation

Endpoint: CIN3+ at follow-up vs. no CIN

 HPV 33,18,45 

HPV 16,31,35,39,51,59

HPV 52,56 and 58 excluded   

AUC 90.6%

AUC 82.6%

		CUT-OFF		Overall		L1-I		L1-II		L2

		HPV 33,18,45 		90		30		30		30

		HPV 16,31,35,39,51,59		30		10		10		10































 









ROC curve for HPV 33,18,45 

ROC curve for HPV 16,31,35,39,51,59

Overall ratio-normalised methylation

Endpoint: CIN3+ at baseline vs. no CIN

AUC 84.1%

AUC 70.6%

HPV 52,56 and 58 excluded   

		CUT-OFF		Overall		L1-I		L1-II		L2

		HPV 33,18,45 		280		93		93		93

		HPV 16,31,35,39,51,59		50		17		17		17





























% women positive for hypermethylation and high viral load at baseline by CIN subsequent or symultaneous detection and methylation region

3 CIN1 at baseline CIN3

at FU all hypermethylated 

2  CIN1 at baseline CIN2

at FU both not hypermethylated  

2 CIN2 at baseline, CIN3 at FU 1 hypermethylated and 1 not hypermethylated 
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															met															met


															missing															pres


												carica vir												carica vir


												alta			bassa			tot			%alta			alta			bassa			tot						%alta			ttgen			%mssing			RR alta missing/pres


									ref			112			128			240			47%			332			61			393						84.5%			633			38%			0.55			pesa


									cin1fu			7			1			8			88%			28			6			34						82.4%			42			19%			1.06


									cin2fu			6			1			7			86%			14			0			14						100.0%			21			33%			0.86			pesa aprox


									cin3fu			1			1			2			50%			18			1			19						94.7%			21			10%			0.53			pesa?


									cin1recl			20			17			37			54%			68			11			79						86.1%			116			32%			0.63			pesa


									cin2recl			6			0			6			100%			50			0			50						100.0%			56			11%			1.00


									cin3recl			1			1			2			50%			56			2			58						96.6%			60			3%			0.52


									tot			153			149			302			51%			566			81			647						87.5%			949			32%			0.58


												pres			mancatp=0


												vbassa			ratiomp=1									valta			ratiomp=0


												mettotp=1			mettotp=0									mettotp=1			mettotp=0
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												tot


												332																					% nomet bassa vir CIN2fu						0


																		ref


																					tot basse			totgen						basse met pres			tot met pres						pesi


																		basse			189			633			0.2985781991			61			393			117.3412322275			1.9236267578


																		alte			444			633			0.7014218009			332			393			275.6587677725			0.8302974933


																					633						1									393


																		cin2fu
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												pesa			gm			cin1recl


															7						tot basse			totgen						basse met pres			tot met pres						pesi
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															ratiomp=0			alte			88			116			0.7586206897			68			79			59.9310344828			0.8813387424						7


																					116						1									79


												pesa?			gm			cin3fu
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																					21						1									19


												pesa aprox			gm			cin2fu


															5						tot basse			totgen						basse met pres			tot met pres						pesi			pesa aprox			gm			cin2fu


															ratiomp=1			basse			1			21.00			0.0476190476			0.5			14			0.6666666667			1.3333333333						5


															ratiomp=0			alte			20			21.00			0.9523809524			14			14			13.3333333333			0.9523809524
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						totmet															l1I															L12															L2


			ref			29%			396			0.0446927061			24.5%			33.5%			34%			497			0.0416475351			29.8%			38.2%			29%			456			0.0416487358			24.8%			33.2%			25%			493			0.0382237461			21.2%			28.8%


			cin1fu			29%			34			0.1525263179			13.7%			44.3%			44%			39			0.1557916294			28.4%			59.6%			38%			37			0.1564021981			22.4%			53.6%			26%			38			0.139465506			12.1%			39.9%


			cin2fu			21%			14			0.2133611024			-0.3%			42.3%			35%			17			0.2267369557			12.3%			57.7%			31%			16			0.2266216892			8.3%			53.7%			24%			17			0.2030224328			3.7%			44.3%


			cin3fu			95%			19			0.098			85.2%			104.8%			90%			19			0.1348964515			76.5%			103.5%			80%			20			0.1753077294			62.5%			97.5%			70%			20			0.200840235			49.9%			90.1%


			cin1recl			28%			79			0.0990119901			18.1%			37.9%			36%			95			0.0965240434			26.3%			45.7%			31%			91			0.0950256322			21.5%			40.5%			24%			100			0.0837082935			15.6%			32.4%


			cin2recl			36%			50			0.1330492119			22.7%			49.3%			28%			54			0.1197579782			16.0%			40.0%			16%			51			0.100616827			5.9%			26.1%			35%			54			0.1272183891			22.3%			47.7%


			cin3recl			49%			59			0.1275596132			36.2%			61.8%			48%			60			0.1264162015			35.4%			60.6%			47%			60			0.1262895192			34.4%			59.6%			45%			60			0.1258832793			32.4%			57.6%


						OR  cin3fu vs. ref															OR CIN3FU VS CIN2FU						OR CIN3RECLVS REF OR CIN3RECL VS CIN2RECL
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						totmet			95%LCB			95%UCB			l1I			95%LCB			95%UCB			L12			95%LCB			95%UCB			L2			95%LCB			95%UCB
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						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL
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			L11			16.2			15.6			1.8			2.4


			L12			9.7			8.8			2.1			4.7


			L2			6.9			7.6			2.4			1.5


			ln ratio >=5			1.4			0.6			3.3			0.5


						TOT			95% LCI			95% UCI			L11			95% LCI			95% UCI			L12			95% LCI			95% UCI			L2			95% LCI			95% UCI			ln ratio >=5			95% LCI			95% UCI


			OR  cin3fu vs. ref			44			5.8			333.22			16.2			3.7			70.81			9.7			3.19			29.6			6.9			2.61			18.46						0.54			3.4


			OR CIN3FU VS CIN2FU			66			6.08			716.15			15.6			2.65			91.52			8.8			1.92			40.34			7.6			1.74			33.09						0.16 - 1.92


			OR CIN3RECLVS REF			2.4			1.36			4.11			1.8			1.04			3.06			2.1			1.23			3.67			2.4			1.41			4.21						1.93			5.66
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			L2			6.9 2.61 - 18.46			7.6 1.74 - 33.09			2.4 1.41 - 4.21			1.5 0.71 - 3.21


			ln ratio >=5			1.4 0.54 - 3.40			0.6 0.16 - 1.92			3.3 1.93 - 5.66			0.5 0.23 - 1.06
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			L11			13.3			5.5			6.6			2.3
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						TOT			95% LCI			95% UCI			L11			95% LCI			95% UCI			L12			95% LCI			95% UCI			L2			95% LCI			95% UCI			ln ratio >=5			95% LCI			95% UCI


			OR  cin3fu vs. ref			13.3			1.76			100.53			13.3			1.77			100.73			17.4			2.13			130.67			13.5			3.1			58.94


			OR CIN3FU VS CIN2FU			4.9			0.45			53.27			5.5			0.55			55.49			6.3			0.63			63.64			6.3			1.09			36.30


			OR CIN3RECLVS REF			10			3.54			28.08			6.6			2.77			15.54			5.1			2.44			10.58			8.3			4.01			17.36


			OR CIN3RECL VS CIN2RECL			3.4			0.99			11.54			2.3			0.77			6.61			2.8			1.11			6.96			1.9			0.76			4.95


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			13.3 1.76 - 100.53			4.9 0.45 - 53.27			10 3.54 - 28.08			3.4 0.99 - 11.54


			L11			13.3 1.77 - 100.73			5.5 0.55 - 55.49			6.6 2.77 - 15.54			2.3 0.77 - 6.61


			L12			17.4 2.31 - 130.67			6.3 0.63 - 63.64			5.1 2.44 - 10.58			2.8 1.11 - 6.96


			L2			13.5 3.10 - 58.94			6.3 1.09 - 36.60			8.3 4.01 - 17.36			1.9 0.76 - 4.95


			ln ratio >=5			1.4 0.54 - 3.40			0.6 0.16 - 1.92			3.3 1.93 - 5.66			0.5 0.23 - 1.06












Odds Ratios for hypermethylation at baseline and CIN subsequent or symultaneous detection, by methylation region

		CIN3+ F.U. VS. NO CIN 		CIN3+ F.U. VS. CIN2 F.U.		CIN3+ BASELINE VS. NO CIN		CIN3+
BASELINE VS CIN2 BASELINE

		Overall		44.3
5.9 - 335.0		66.0 
6.1 - 716.2		2.4 
1.4 - 4.1		1.7 
0.8 - 3.7

		L1-I		16.2 
3.7 - 70.8		15.6 
2.7 - 91.5		1.8 
1.0 - 3.1		2.4 
1.1 - 5.3

		L1-II		9.7 
3.2 - 29.6		8.8 
1.9 - 40.3		2.1 
1.2 - 3.7		4.7 
1.9 - 11.7

		L2		6.9 
2.6 - 18.5		7.6 
1.7 - 33.1		2.4 
1.4 - 4.2		1.5 
0.7 - 3.2

		ln (ratio) ≥5		1.4 
0.5 - 3.4		0.6 
0.2 - 1.9		3.3 
1.9 - 5.7		0.5 
0.2 - 1.1



































% women positive for ratio-normalised hypermethylation and high viral load at baseline by CIN subsequent or symultaneous detection and methylation region
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dati missing


						overall methylation			l1-I			L1-II			L2


			NO CIN at recruitment, NO CIN at follow-up			38%			23%			30%			24%


			NO CIN2+  at recruitment, CIN1 at follow-up			19%			7%			12%			10%


			NO CIN2+  at recruitment, CIN2 at follow-up			33%			19%			24%			19%


			NO CIN2+  at recruitment, CIN3+ at follow-up			10%			10%			5%			5%


			CIN1 at recruitment			32%			19%			22%			15%


			CIN2 at recruitment			11%			4%			9%			4%


			CIN3 at recruitment			3%			3%			3%			3%








dati%pos


			


						totmet															l1I															L12															L2


			ref			29%			396			0.0446927061			24.5%			33.5%			34%			497			0.0416475351			29.8%			38.2%			29%			456			0.0416487358			24.8%			33.2%			25%			493			0.0382237461			21.2%			28.8%


			cin1fu			29%			34			0.1525263179			13.7%			44.3%			44%			39			0.1557916294			28.4%			59.6%			38%			37			0.1564021981			22.4%			53.6%			26%			38			0.139465506			12.1%			39.9%


			cin2fu			21%			14			0.2133611024			-0.3%			42.3%			35%			17			0.2267369557			12.3%			57.7%			31%			16			0.2266216892			8.3%			53.7%			24%			17			0.2030224328			3.7%			44.3%


			cin3fu			95%			19			0.098			85.2%			104.8%			90%			19			0.1348964515			76.5%			103.5%			80%			20			0.1753077294			62.5%			97.5%			70%			20			0.200840235			49.9%			90.1%


			cin1recl			28%			79			0.0990119901			18.1%			37.9%			36%			95			0.0965240434			26.3%			45.7%			31%			91			0.0950256322			21.5%			40.5%			24%			100			0.0837082935			15.6%			32.4%


			cin2recl			36%			50			0.1330492119			22.7%			49.3%			28%			54			0.1197579782			16.0%			40.0%			16%			51			0.100616827			5.9%			26.1%			35%			54			0.1272183891			22.3%			47.7%


			cin3recl			49%			59			0.1275596132			36.2%			61.8%			48%			60			0.1264162015			35.4%			60.6%			47%			60			0.1262895192			34.4%			59.6%			45%			60			0.1258832793			32.4%			57.6%


						OR  cin3fu vs. ref															OR CIN3FU VS CIN2FU						OR CIN3RECLVS REF OR CIN3RECL VS CIN2RECL


			TOT


			L11


			L12


			L2


			…


						totmet			95%LCB			95%UCB			l1I			95%LCB			95%UCB			L12			95%LCB			95%UCB			L2			95%LCB			95%UCB


			ref			29%			0.2453072939			0.3346927061			34%			0.2983524649			0.3816475351			29%			0.2483512642			0.3316487358			25%			0.2117762539			0.2882237461


			cin1fu			29%			0.1374736821			0.4425263179			44%			0.2842083706			0.5957916294			38%			0.2235978019			0.5364021981			26%			0.120534494			0.399465506


			cin2fu			21%			-0.0033611024			0.4233611024			35%			0.1232630443			0.5767369557			31%			0.0833783108			0.5366216892			24%			0.0369775672			0.4430224328


			cin3fu			95%			0.852			1.048			90%			0.7651035485			1.0348964515			80%			0.6246922706			0.9753077294			70%			0.499159765			0.900840235


			cin1recl			28%			0.1809880099			0.3790119901			36%			0.2634759566			0.4565240434			31%			0.2149743678			0.4050256322			24%			0.1562917065			0.3237082935


			cin2recl			36%			0.2269507881			0.4930492119			28%			0.1602420218			0.3997579782			16%			0.059383173			0.260616827			35%			0.2227816109			0.4772183891


			cin3recl			49%			0.3624403868			0.6175596132			48%			0.3535837985			0.6064162015			47%			0.3437104808			0.5962895192			45%			0.3241167207			0.5758832793


						overall methylation			l1-I			L1-II			L2			ln (ratio)≥5


			NO CIN at recruitment, NO CIN at follow-up			29%			34%			29%			25%			27%


			NO CIN2+  at recruitment, CIN1 at follow-up			29%			44%			38%			26%			40%


			NO CIN2+  at recruitment, CIN2 at follow-up			21%			35%			31%			24%			48%


			NO CIN2+  at recruitment, CIN3+ at follow-up			95%			90%			80%			70%			33%


			CIN1 at recruitment			28%			36%			31%			24%			38%


			CIN2 at recruitment			36%			28%			16%			35%			71%


			CIN3+ at recruitment			49%			48%			47%			45%			55%


			NORMALIZZATO LOGRATIO


						overall methylation			l1-I			L1-II			L2			ln (ratio)≥5


			NO CIN at recruitment, NO CIN at follow-up			58%			57%			52%			40%			27%


			NO CIN2+  at recruitment, CIN1 at follow-up			68%			67%			57%			50%			40%


			NO CIN2+  at recruitment, CIN2 at follow-up			79%			77%			75%			59%			48%


			NO CIN2+  at recruitment, CIN3+ at follow-up			95%			95%			95%			90%			33%


			CIN1 at recruitment			66%			61%			65%			42%			38%


			CIN2 at recruitment			80%			80%			67%			74%			71%


			CIN3+ at recruitment			93%			90%			85%			85%			55%
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datiOR


			


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			44			66			2.4			1.7


			L11			16.2			15.6			1.8			2.4


			L12			9.7			8.8			2.1			4.7


			L2			6.9			7.6			2.4			1.5


			ln ratio >=5			1.4			0.6			3.3			0.5


						TOT			95% LCI			95% UCI			L11			95% LCI			95% UCI			L12			95% LCI			95% UCI			L2			95% LCI			95% UCI			ln ratio >=5			95% LCI			95% UCI


			OR  cin3fu vs. ref			44			5.8			333.22			16.2			3.7			70.81			9.7			3.19			29.6			6.9			2.61			18.46						0.54			3.4


			OR CIN3FU VS CIN2FU			66			6.08			716.15			15.6			2.65			91.52			8.8			1.92			40.34			7.6			1.74			33.09						0.16 - 1.92


			OR CIN3RECLVS REF			2.4			1.36			4.11			1.8			1.04			3.06			2.1			1.23			3.67			2.4			1.41			4.21						1.93			5.66


			OR CIN3RECL VS CIN2RECL			1.7			0.8			3.71			2.4			1.11			5.32			4.7			1.89			11.68			1.5			0.71			3.21						0.23 - 1.06


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			44 5.8 - 333.22			66 6.08 - 716.15			2.4 1.36 - 4.11			1.7 0.8 - 3.71


			L11			16.2 3.7 - 70.81			15.6 2.65 - 91.52			1.8 1.04 - 3.06			2.4 1.11 - 5.32


			L12			9.7 3.19 - 29.6			8.8 1.92 - 40.34			2.1 1.23 - 3.67			4.7 1.89 - 11.68


			L2			6.9 2.61 - 18.46			7.6 1.74 - 33.09			2.4 1.41 - 4.21			1.5 0.71 - 3.21


			ln ratio >=5			1.4 0.54 - 3.40			0.6 0.16 - 1.92			3.3 1.93 - 5.66			0.5 0.23 - 1.06


			NORMALISED


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			13.3			4.9			10			3.4


			L11			13.3			5.5			6.6			2.3


			L12			17.4			6.3			5.1			2.8


			L2			13.5			6.3			8.3			1.9


			ln ratio >=5			1.4			0.6			3.3			0.5


						TOT			95% LCI			95% UCI			L11			95% LCI			95% UCI			L12			95% LCI			95% UCI			L2			95% LCI			95% UCI			ln ratio >=5			95% LCI			95% UCI


			OR  cin3fu vs. ref			13.3			1.76			100.53			13.3			1.77			100.73			17.4			2.13			130.67			13.5			3.1			58.94


			OR CIN3FU VS CIN2FU			4.9			0.45			53.27			5.5			0.55			55.49			6.3			0.63			63.64			6.3			1.09			36.30


			OR CIN3RECLVS REF			10			3.54			28.08			6.6			2.77			15.54			5.1			2.44			10.58			8.3			4.01			17.36


			OR CIN3RECL VS CIN2RECL			3.4			0.99			11.54			2.3			0.77			6.61			2.8			1.11			6.96			1.9			0.76			4.95


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			13.3 1.76 - 100.53			4.9 0.45 - 53.27			10 3.54 - 28.08			3.4 0.99 - 11.54


			L11			13.3 1.77 - 100.73			5.5 0.55 - 55.49			6.6 2.77 - 15.54			2.3 0.77 - 6.61


			L12			17.4 2.31 - 130.67			6.3 0.63 - 63.64			5.1 2.44 - 10.58			2.8 1.11 - 6.96


			L2			13.5 3.10 - 58.94			6.3 1.09 - 36.60			8.3 4.01 - 17.36			1.9 0.76 - 4.95


			ln ratio >=5			1.4 0.54 - 3.40			0.6 0.16 - 1.92			3.3 1.93 - 5.66			0.5 0.23 - 1.06












OR for viral load normalised hypermethylation at baseline and CIN subsequent or symultaneous detection by methylation region

		CIN3+ F.U. VS. NO CIN 		CIN3+ F.U. VS. CIN2 F.U.		CIN3+ BASELINE VS. NO CIN		CIN3+
BASELINE VS. CIN2 BASELINE

		OVERALL		13.3 
1.8 - 100.5		4.9 
0.5 - 53.3		10.0 
3.5 - 28.1		3.4 
1.0 - 11.5

		L1-I		13.3 
1.8 - 100.7		5.5 
0.6 - 55.5		6.6 
2.8 - 15.5		2.3 
0.8 - 6.6

		L1-II		17.4 
2.3 - 130.7		6.3 
0.6 - 63.6		5.1 
2.4 - 10.6		2.8 
1.1 – 7.0

		L2		13.5 
3.1 - 58.9		6.3 
1.1 - 36.6		8.3 
4.0 - 17.4		1.9 
0.8 – 5.0

		ln (ratio) ≥5		1.4 
0.5 - 3.4		0.6 
0.2 - 1.9		3.3 
1.9 - 5.7		0.5 
0.2 - 1.1



































Methylation in samples taken close to CIN detection at baseline or during follow-up

		CIN 2		CIN 3+

		Hyper
methylated		Not Hyper
methylated		Hyper
methylated		Not Hyper
methylated

		Overall Methylation

		CIN detected at baseline		24
42.9%		32
57.1%		33
52.4%		30
47.6%

		CIN detected at follow up, sample taken close to CIN detection		4
36.4%		7
63.6%		10
62.5%		6
37.5%

		Overall ratio-normalised methylation

		CIN detected at baseline		45
80.4%		11
19.6%		57
91.9%		5
8.1%

		CIN detected at follow up, sample taken close to CIN detection		9
81.8%		2
18.2%		15
93.8%		1
6.3%























































McNemar p=0.4795

McNemar p=0.0455

P16 and viral methylation at baseline in women who will have CIN2 or CIN3 detected during follow-up

Women recruited in phase 2 of NTCC

		CIN2+ at followup

		hypermetilation at baseline

		no		yes		tot

		P16 
baseline		no		3		3		6

		yes		5		2		7

		tot		8		5		13



		CIN3+ at followup

		hypermetilation at baseline

		no		yes		tot

		P16 
baseline		no		1		4		5

		yes		0		9		9

		tot		1		13		14





































































Discussione/Conclusioni

		Analizzate cellule desquamate in gran parte non provenienti da lesioni

		Metilazione virale funzione esponenziale negativa del carico virale. Coerente con incapacità cellule di  metilare tutte le copie virali sopra soglia data.

		Quasi tutte le donne HPV+ con CIN3+ trovato nei 3aa successivi ipermetilate e con basso carico virale 

		Tra le donne a cui verrà trovata CIN1 o CIN2 in futuro % iper-metlate  simile a quella nelle donne HPV+ a cui non verranno trovate CIN (controlli).Più  future CIN2 che controlli hanno alto carico virale.

		Ipermetilazione virale (e basso carico virale) parrebbero marker molto precoce di infezioni destinate a sviluppare CIN3+









		Tra le donne che già avevano una CIN3+ proporzione ipermetilate molto più bassa (e carico virale aumentato. ). Metilazione ratio-normalised ha buona sensibilità trasversaòe per CIN3+.

		Coerente con carico virale che segue trend temporale esponenziale nelle infezioni trasformanti (Depuydt, Cancer Med 2015). Però sia carico virale che sovra-espressione p16 predicono le future CIN3+ peggio che metilazione virale (p16 non specifica per CIN3+ vs. CIN2).

		Ipermetilazione virale non è marker di CIN3+ recente. Campioni  presi vicino a diagnosi CIN3+ trovate al f.u. (comparse di recente) non differenti da quelli presi vicino a CIN3+ trovate al reclutamento (possibilmente di lunga data)

		% di donne attualmente con CIN2 ipermetilate intermedia tra quelle con attualmente CIN3+ e CIN1. CIN2 future intermedie tra future CIN1 e CIN3+ se si considera “ratio-normalised” methylation (cioè tenendo conto della diluizione dovuta al carico virale). Perché trend temporale particolare carico virale  per CIN2?  

















		RR hypermethylation ratio ≥1,5 vs ratio <1,5 		0,98		0,86		-		-		1,02		0,00		0,48

		97/335 vs 18/61		8/28 vs 2/6		3/14 vs 0/0		18/18 vs 0/1		19/68 vs 3/11		0/32 vs 18/18		27/56 vs 2/2































conti


			


															met															met


															missing															pres


												carica vir												carica vir


												alta			bassa			tot			%alta			alta			bassa			tot						%alta			ttgen			%mssing			RR alta missing/pres


									ref			112			128			240			47%			332			61			393						84.5%			633			38%			0.55			pesa


									cin1fu			7			1			8			88%			28			6			34						82.4%			42			19%			1.06


									cin2fu			6			1			7			86%			14			0			14						100.0%			21			33%			0.86			pesa aprox


									cin3fu			1			1			2			50%			18			1			19						94.7%			21			10%			0.53			pesa?


									cin1recl			20			17			37			54%			68			11			79						86.1%			116			32%			0.63			pesa


									cin2recl			6			0			6			100%			50			0			50						100.0%			56			11%			1.00


									cin3recl			1			1			2			50%			56			2			58						96.6%			60			3%			0.52


									tot			153			149			302			51%			566			81			647						87.5%			949			32%			0.58


												pres			mancatp=0


												vbassa			ratiomp=1									valta			ratiomp=0


												mettotp=1			mettotp=0									mettotp=1			mettotp=0


												met			nomet			tot vabass			%nomet vabassa			met			nomet			tot valta			totale presente			%nomet  alta			rr nomet vbass/alta			%met bassa			%met alta			rr met vabaaa/alta			rr met alta/bassa						rr non met alta/bassa


									ref			18			43			61			70.49%			96			236			332			393			71.08%			0.99			29.51%			28.92%			1.02			0.98						1.01


									cin1fu			2			4			6			66.67%			8			20			28			34			71.43%			0.93			33.33%			28.57%			1.17			0.86						1.07


									cin2fu			0			0			0			0.00%			3			11			14			14			78.57%			0.00			0.00%			21.43%			0.00			0.00						0.00


									cin3fu			0			1			1			100.00%			18			0			18			19			0.00%			0.00			0.00%			100.00%			0.00			0.00						0.00


									cin1recl			3			8			11			72.73%			19			49			68			79			72.06%			1.01			27.27%			27.94%			0.98			1.02						0.99


									cin2recl			0			0			0			0.00%			18			32			50			50			64.00%			0.00			0.00%			36.00%			0.00			0.00						0.00


									cin3recl			2			0			2			0.00%			27			29			56			58			51.79%			0.00			100.00%			48.21%			2.07			0.48						0.00


									tot			25			56			81			69.14%			189			377			566			647			66.61%			1.04			30.86%			33.39%			0.92			1.08						0.96


									tutti tranne CIN3 recl e fu																														xx
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												332																					% nomet bassa vir CIN2fu						0


																		ref


																					tot basse			totgen						basse met pres			tot met pres						pesi


																		basse			189			633			0.2985781991			61			393			117.3412322275			1.9236267578


																		alte			444			633			0.7014218009			332			393			275.6587677725			0.8302974933
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																					tot basse			totgen						basse met pres			tot met pres


																		basse			1			21			0.0476190476			0			14			0.6666666667			2			1.6310705046
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						totmet															l1I															L12															L2


			ref			29%			396			0.0446927061			24.5%			33.5%			34%			497			0.0416475351			29.8%			38.2%			29%			456			0.0416487358			24.8%			33.2%			25%			493			0.0382237461			21.2%			28.8%


			cin1fu			29%			34			0.1525263179			13.7%			44.3%			44%			39			0.1557916294			28.4%			59.6%			38%			37			0.1564021981			22.4%			53.6%			26%			38			0.139465506			12.1%			39.9%


			cin2fu			21%			14			0.2133611024			-0.3%			42.3%			35%			17			0.2267369557			12.3%			57.7%			31%			16			0.2266216892			8.3%			53.7%			24%			17			0.2030224328			3.7%			44.3%


			cin3fu			95%			19			0.098			85.2%			104.8%			90%			19			0.1348964515			76.5%			103.5%			80%			20			0.1753077294			62.5%			97.5%			70%			20			0.200840235			49.9%			90.1%


			cin1recl			28%			79			0.0990119901			18.1%			37.9%			36%			95			0.0965240434			26.3%			45.7%			31%			91			0.0950256322			21.5%			40.5%			24%			100			0.0837082935			15.6%			32.4%


			cin2recl			36%			50			0.1330492119			22.7%			49.3%			28%			54			0.1197579782			16.0%			40.0%			16%			51			0.100616827			5.9%			26.1%			35%			54			0.1272183891			22.3%			47.7%


			cin3recl			49%			59			0.1275596132			36.2%			61.8%			48%			60			0.1264162015			35.4%			60.6%			47%			60			0.1262895192			34.4%			59.6%			45%			60			0.1258832793			32.4%			57.6%
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						totmet			95%LCB			95%UCB			l1I			95%LCB			95%UCB			L12			95%LCB			95%UCB			L2			95%LCB			95%UCB


			ref			29%			0.2453072939			0.3346927061			34%			0.2983524649			0.3816475351			29%			0.2483512642			0.3316487358			25%			0.2117762539			0.2882237461
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datiOR


			


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			44			66			2.4			1.7


			L11			16.2			15.6			1.8			2.4


			L12			9.7			8.8			2.1			4.7


			L2			6.9			7.6			2.4			1.5


			ln ratio >=5			1.4			0.6			3.3			0.5


						TOT			95% LCI			95% UCI			L11			95% LCI			95% UCI			L12			95% LCI			95% UCI			L2			95% LCI			95% UCI			ln ratio >=5			95% LCI			95% UCI


			OR  cin3fu vs. ref			44			5.8			333.22			16.2			3.7			70.81			9.7			3.19			29.6			6.9			2.61			18.46						0.54			3.4


			OR CIN3FU VS CIN2FU			66			6.08			716.15			15.6			2.65			91.52			8.8			1.92			40.34			7.6			1.74			33.09						0.16 - 1.92


			OR CIN3RECLVS REF			2.4			1.36			4.11			1.8			1.04			3.06			2.1			1.23			3.67			2.4			1.41			4.21						1.93			5.66


			OR CIN3RECL VS CIN2RECL			1.7			0.8			3.71			2.4			1.11			5.32			4.7			1.89			11.68			1.5			0.71			3.21						0.23 - 1.06


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			44 5.8 - 333.22			66 6.08 - 716.15			2.4 1.36 - 4.11			1.7 0.8 - 3.71


			L11			16.2 3.7 - 70.81			15.6 2.65 - 91.52			1.8 1.04 - 3.06			2.4 1.11 - 5.32


			L12			9.7 3.19 - 29.6			8.8 1.92 - 40.34			2.1 1.23 - 3.67			4.7 1.89 - 11.68


			L2			6.9 2.61 - 18.46			7.6 1.74 - 33.09			2.4 1.41 - 4.21			1.5 0.71 - 3.21


			ln ratio >=5			1.4 0.54 - 3.40			0.6 0.16 - 1.92			3.3 1.93 - 5.66			0.5 0.23 - 1.06


			NORMALISED


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			13.3			4.9			10			3.4


			L11			13.3			5.5			6.6			2.3


			L12			17.4			6.3			5.1			2.8


			L2			13.5			6.3			8.3			1.9


			ln ratio >=5			1.4			0.6			3.3			0.5


						TOT			95% LCI			95% UCI			L11			95% LCI			95% UCI			L12			95% LCI			95% UCI			L2			95% LCI			95% UCI			ln ratio >=5			95% LCI			95% UCI


			OR  cin3fu vs. ref			13.3			1.76			100.53			13.3			1.77			100.73			17.4			2.13			130.67			13.5			3.1			58.94


			OR CIN3FU VS CIN2FU			4.9			0.45			53.27			5.5			0.55			55.49			6.3			0.63			63.64			6.3			1.09			36.30


			OR CIN3RECLVS REF			10			3.54			28.08			6.6			2.77			15.54			5.1			2.44			10.58			8.3			4.01			17.36


			OR CIN3RECL VS CIN2RECL			3.4			0.99			11.54			2.3			0.77			6.61			2.8			1.11			6.96			1.9			0.76			4.95


						OR  cin3fu vs. ref			OR CIN3FU VS CIN2FU			OR CIN3RECLVS REF			OR CIN3RECL VS CIN2RECL


			TOT			13.3 1.76 - 100.53			4.9 0.45 - 53.27			10 3.54 - 28.08			3.4 0.99 - 11.54


			L11			13.3 1.77 - 100.73			5.5 0.55 - 55.49			6.6 2.77 - 15.54			2.3 0.77 - 6.61


			L12			17.4 2.31 - 130.67			6.3 0.63 - 63.64			5.1 2.44 - 10.58			2.8 1.11 - 6.96


			L2			13.5 3.10 - 58.94			6.3 1.09 - 36.60			8.3 4.01 - 17.36			1.9 0.76 - 4.95


			ln ratio >=5			1.4 0.54 - 3.40			0.6 0.16 - 1.92			3.3 1.93 - 5.66			0.5 0.23 - 1.06
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datiRR


			


									met																		met


									missing																		pres


						carica vir															carica vir


						alta			bassa			tot			%alta			%bassa			alta			bassa			tot						%alta			%bassa			ttgen			%mssing			RR alta missing/pres			RR bassa pres/missing			RR bassa missing/pres


			ref			112			128			240			47%			53%			332			61			393						84.5%			15.5%			633			38%			0.55			0.29			3.44


			cin1fu			7			1			8			88%			13%			28			6			34						82.4%			17.6%			42			19%			1.06			1.41			0.71


			cin2fu			6			1			7			86%			14%			14			0			14						100.0%			0.0%			21			33%			0.86			0.00			0.00


			cin3fu			1			1			2			50%			50%			18			1			19						94.7%			5.3%			21			10%			0.53			0.11			9.50


			cin1recl			20			17			37			54%			46%			68			11			79						86.1%			13.9%			116			32%			0.63			0.30			3.30


			cin2recl			6			0			6			100%			0%			50			0			50						100.0%			0.0%			56			11%			1.00			0.00			0.00


			cin3recl			1			1			2			50%			50%			56			2			58						96.6%			3.4%			60			3%			0.52			0.07			14.50


			tot			153			149			302			51%			49%			566			81			647						87.5%			12.5%			949			32%			0.58			0.25			3.94


			l1I


			ref			59			81			140			42%			58%			385			108			493						78.1%			21.9%			633			22%			0.54			0.38			2.64


			cin1fu			2			1			3			67%			33%			33			6			39						84.6%			15.4%			42			7%			0.79			0.46			2.17


			cin2fu			4			0			4			100%			0%			16			1			17						94.1%			5.9%			21			19%			1.06			0.00			0.00


			cin3fu			1			1			2			50%			50%			18			1			19						94.7%			5.3%			21			10%			0.53			0.11			9.50


			cin1recl			11			11			22			50%			50%			77			17			94						81.9%			18.1%			116			19%			0.61			0.36			2.76


			cin2recl			2			0			2			100%			0%			54			0			54						100.0%			0.0%			56			4%			1.00			0.00			0.00


			cin3recl			0			1			1			0%			100%			57			2			59						96.6%			3.4%			60			2%			0.00			0.03			29.50


			tot			79			95			174			45%			55%			640			135			775						82.6%			17.4%			949			18%			0.55			0.32			3.13


			l1II


			ref			75			108			183			41%			59%			369			81			450						82.0%			18.0%			633			29%			0.50			0.31			3.28


			cin1fu			5			0			5			100%			0%			30			7			37						81.1%			18.9%			42			12%			1.23			0.00			0.00


			cin2fu			4			1			5			80%			20%			16			0			16						100.0%			0.0%			21			24%			0.80			0.00			0.00


			cin3fu			0			1			1			0%			100%			19			1			20						95.0%			5.0%			21			5%			0.00			0.05			20.00


			cin1recl			11			14			25			44%			56%			77			14			91						84.6%			15.4%			116			22%			0.52			0.27			3.64


			cin2recl			5			0			5			100%			0%			51			0			51						100.0%			0.0%			56			9%			1.00			0.00			0.00


			cin3recl			1			0			1			100%			0%			56			3			59						94.9%			5.1%			60			2%			1.05			0.00			0.00


			tot			101			124			225			45%			55%			618			106			724						85.4%			14.6%			949			24%			0.53			0.27			3.76


			L2


			ref			58			87			145			40%			60%			386			102			488						79.1%			20.9%			633			23%			0.51			0.35			2.87


			cin1fu			4			0			4			100%			0%			31			7			38						81.6%			18.4%			42			10%			1.23			0.00			0.00


			cin2fu			3			1			4			75%			25%			17			0			17						100.0%			0.0%			21			19%			0.75			0.00			0.00


			cin3fu			0			1			1			0%			100%			19			1			20						95.0%			5.0%			21			5%			0.00			0.05			20.00


			cin1recl			5			11			16			31%			69%			83			17			100						83.0%			17.0%			116			14%			0.38			0.25			4.04


			cin2recl			2			0			2			100%			0%			54			0			54						100.0%			0.0%			56			4%			1.00			0.00			0.00


			cin3recl			0			1			1			0%			100%			57			2			59						96.6%			3.4%			60			2%			0.00			0.03			29.50


			tot			72			101			173			42%			58%			647			129			776						83.4%			16.6%			949			18%			0.50			0.28			3.51


						overall methylation			l1-I			L1-II			L2


			NO CIN at recruitment, NO CIN at follow-up			0.55			0.54			0.50			0.51


			NO CIN2+  at recruitment, CIN1 at follow-up			1.06			0.79			1.23			1.23


			NO CIN2+  at recruitment, CIN2 at follow-up			0.86			1.06			0.80			0.75


			NO CIN2+  at recruitment, CIN3+ at follow-up			0.53			0.53			0.00			0.00


			CIN1 at recruitment			0.63			0.61			0.52			0.38


			CIN2 at recruitment			1.00			1.00			1.00			1.00


			CIN3 at recruitment			0.52			0.00			1.05			0.00


						overall methylation			l1-I			L1-II			L2


			ref			22.10			21.59			19.99			20.23


			cin1fu			42.50			31.52			49.33			49.03


			cin2fu			34.29			42.50			32.00			30.00


			cin3fu			21.11			21.11			0.00			0.00


			cin1recl			25.12			24.42			20.80			15.06


			cin2recl			40.00			40.00			40.00			40.00


			cin3recl			20.71			0.00			42.14			0.00


						overall methylation			overall methylation RR			l1-I			l1-I RR						L1-II			L1-II RR			L2			L2 RR


			NO CIN at recruitment, NO CIN at follow-up			38.00			22.10			23.00			21.59						30.00			19.99			24.00			20.23


			NO CIN2+  at recruitment, CIN1 at follow-up			19.00			42.50			7.00			31.52						12.00			49.33			10.00			49.03


			NO CIN2+  at recruitment, CIN2 at follow-up			33.00			34.29			19.00			42.50						24.00			32.00			19.00			30.00


			NO CIN2+  at recruitment, CIN3+ at follow-up			10.00			21.11			10.00			21.11						5.00			0.00			5.00			0.00


			CIN1 at recruitment			32.00			25.12			19.00			24.42						22.00			20.80			15.00			15.06


			CIN2 at recruitment			11.00			40.00			4.00			40.00						9.00			40.00			4.00			40.00


			CIN3 at recruitment			3.00			20.71			3.00			0.00						3.00			42.14			3.00			0.00


						overall methylation			overall methylation RR			l1-I			l1-I RR						L1-II			L1-II RR			L2			L2 RR															NO CIN at recruitment, NO CIN at follow-up			NO CIN2+  at recruitment, CIN1 at follow-up			NO CIN2+  at recruitment, CIN2 at follow-up			NO CIN2+  at recruitment, CIN3+ at follow-up			CIN1 at recruitment			CIN2 at recruitment			CIN3 at recruitment


			NO CIN at recruitment, NO CIN at follow-up			38.00			0.55			23.00			0.54						30.00			0.50			24.00			0.51												overall methylation			38.00			19.00			33.00			10.00			32.00			11.00			3.00


			NO CIN2+  at recruitment, CIN1 at follow-up			19.00			1.06			7.00			0.79						12.00			1.23			10.00			1.23												overall methylation RR			0.55			1.06			0.86			0.53			0.63			1.00			0.52


			NO CIN2+  at recruitment, CIN2 at follow-up			33.00			0.86			19.00			1.06						24.00			0.80			19.00			0.75												l1-I			23.00			7.00			19.00			10.00			19.00			4.00			3.00


			NO CIN2+  at recruitment, CIN3+ at follow-up			10.00			0.53			10.00			0.53						5.00			0.00			5.00			0.00												l1-I RR			0.54			0.79			1.06			0.53			0.61			1.00			0.00


			CIN1 at recruitment			32.00			0.63			19.00			0.61						22.00			0.52			15.00			0.38												L1-II			30.00			12.00			24.00			5.00			22.00			9.00			3.00


			CIN2 at recruitment			11.00			1.00			4.00			1.00						9.00			1.00			4.00			1.00												L1-II RR			0.50			1.23			0.80			0.00			0.52			1.00			1.05


			CIN3 at recruitment			3.00			0.52			3.00			0.00						3.00			1.05			3.00			0.00												L2			24.00			10.00			19.00			5.00			15.00			4.00			3.00


																																										L2 RR			0.51			1.23			0.75			0.00			0.38			1.00			0.00








Grafpesi


			NO CIN at recruitment, NO CIN at follow-up			NO CIN at recruitment, NO CIN at follow-up			NO CIN at recruitment, NO CIN at follow-up


			NO CIN2+  at recruitment, CIN1 at follow-up			NO CIN2+  at recruitment, CIN1 at follow-up			NO CIN2+  at recruitment, CIN1 at follow-up


			NO CIN2+  at recruitment, CIN2 at follow-up			NO CIN2+  at recruitment, CIN2 at follow-up			NO CIN2+  at recruitment, CIN2 at follow-up


			NO CIN2+  at recruitment, CIN3+ at follow-up			NO CIN2+  at recruitment, CIN3+ at follow-up			NO CIN2+  at recruitment, CIN3+ at follow-up


			CIN1 at recruitment			CIN1 at recruitment			CIN1 at recruitment


			CIN2 at recruitment			CIN2 at recruitment			CIN2 at recruitment


			CIN3 at recruitment			CIN3 at recruitment			CIN3 at recruitment
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datipesi


			


						overall methylation			overall methylation weighted			RR									rr ESSERE METILATI PER BASSI VS ALTI									rr ESSERE METILATI PER ALTI VS BASSI


			NO CIN at recruitment, NO CIN at follow-up			29.00			29.12			0.55									1.0190975156									0.9812603648


			NO CIN2+  at recruitment, CIN1 at follow-up			29.00			29.41			1.06									1.16									0.8571428571


			NO CIN2+  at recruitment, CIN2 at follow-up			21.00			21.43			0.86


			NO CIN2+  at recruitment, CIN3+ at follow-up			95.00			90.48			0.53


			CIN1 at recruitment			28.00			27.78			0.63									0.97									1.0245098039


			CIN2 at recruitment			36.00			36.00			1.00																		0


			CIN3 at recruitment			49.00			49.15			0.52									2.07									0.4821428571
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