
� � � � � � � � � � � � 	 
� � � � � � � 
 � � 	 �� � � � � � � � � � � � � � � � � 

1 Department of Microbiology and 

Imunology, Faculty of Medicine, 

Banja Luka
2 Department of Histology and 

Embriology, Faculty of Medicine, 

Banja Luka� � � � � � � � � � �  ! ! "
Ljiljana Boži

Department of Microbiology and 

Imunology, Faculty of Medicine, 

Banja Luka     

e-mail: ljlj.ljilja@gmail.com

tel: 0038765909670

Submitted: January 29th, 2016                                                  
Accepted: February 10th, 2016

SPECIAL ARTICLE

The Signifi cance of Human 

Papillomaviruses in Head and Neck 

Cancer Development

ABSTRACT
Head and neck cancers (HNC) are a heterogeneous group of diseases. 

Histopathological, these are head and neck squamous cell carcinoma (HNSCC) 

epithelium of the skin, mucosa of the upper aerodigestive tract, pharynx and larynx. 

HNSCC is the fi fth leading cause of cancer worldwide. The most important risk factors 

are alcohol and smoking. In the recent years, the studies have been conducted in 

order to prove the role of HPV in HNSCC carcinogenesis. The prevalence of HPV 

in HNSCC is 30%. HPV is often detected in biological materials of males. People 

with HPV positive HNSCC respond better to treatment and have a better treatment 

outcome than patients with no proven HPV. In the future, HPV should be the marker 

that will infl uence the choice of therapy in patients with HNSCC, but also the factor 

that will indicate the outcome of this malignancy in the human population.
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Figure 1. HPV genome (taken from Hadžisejdić, Ita, Magda-

lena Grce, and Blaženka Grahovac. “Humani papiloma virus 

i karcinom cerviksa: mehanizmi karcinogeneze, epidemi-

ologija, dijagnostika i profi laksa.” Medicina Fluminensis 46.2 

(2010): 112-123.

P H I B I S B I J A B I G H S E n j l \ � ~ G U V I M F B A Q V I C D E R A W _ k Tn n T { l T { x T { m D { { a S E C H D F H _ n k T n � T m n T m m T m j T m w T { j T j n Tj x T j k T j � T j w T k k D k � a B D M ^ e D B Q M I M Z \ � ~ D M S e D B Q M G H S G@ S Q M I M H U V I B V R S M G D @ T V S V D R A J S G A M D M S E C J S J D R R S @ H S E F XI M A E M c Q S J A M I V D G H I R D Q J A b M ^ D E S E C J Q @ A M S Z w i G @ S E v IV B I M I E G D E H I S R G H U A B S R J Q @ A M S Z \ � ~ D M W I R R I M G S v R D M H I C@ S Q M I A b @ I B e D @ S R @ S E @ I B T p S E C C Q I G A G H I M D J D R S B D G U A b J Q X@ A M S A b S E A F I E D G S R S E C A B A V H S B E F I S R G D M M Q I T D G D M v S M I C A E@ A B B I R S G D A E v I G W I I E \ � ~ S E C \ ] d ` ` Zi E H D F H X B D M ^ \ � ~ D E b I @ G D A E T s k S E C s r A E @ A F I E I M @ S Q M IC I F B S C S G D A E A b V j m S E C B I G D E A v R S M G A J S _ t v a G Q J A B M Q V X
V B I M A B F I E I M T D E C Q @ D E F F I E A J D @ D E M G S v R D G U T B I C Q @ D E F G H I@ I R R N M S v D R D G U G A B I M V A E C G A @ I R R V B A R D b I B S G D A E S E C u ] ?C S J S F I T R I S C D E F G A F I E I G D @ D E M G S v D R D G U M A G H S G G H I U D E G I B Xb I B I W D G H @ A E G B A R R D E F M V A G M A b @ I R R @ U @ R I S E C H I E @ I G H I UV B I e I E G S V A V G A M D M T @ S Q M D E F G H I b Q G H I B J Q G S G D A E S @ @ Q J Q XR S G D A E S E C G H I S v M I E @ I A b u ] ? B I V S B S G D A E Z P H I R A W X B D M ^G U V I M A b \ � ~ C D M V R S U S R A W S E D G U G A W S B C M C A J I M G D @ M Q XV B I M M D E F F I E I M M A G H I M I D E b I @ G D A E M S B I M I R b X R D J D G D E F S E CW D G H A Q G @ A E M I c Q I E @ I M Z oP H I V B I e S R I E @ I A b \ � ~ D E \ ] d ` ` D M S B A Q E C m l � Z P H D M D MG H I @ A E M I c Q I E @ I A b C D I B I E G F I A F B S V H D @ S R M D G I M T M S J V R IM D � I T C D I G T M I f Q S R v S H S e D A Q B T e S B D A Q M C I G I @ G D A E G I @ H E D c Q I Mb A B \ � ~ Z ? e S B D S v D R D G U D E C I G I @ G D A E A b \ � ~ @ S E v I G H I B I XM Q R G A b C D I B I E G M S J V R D E F J I G H A C M M Q @ H S M v D A V M I M T A B S RB D E M I M T M @ B S V I M T b B I M H G D M M Q I A B b A B J S R D E X K f I C V S B B S K EI J v I C C I C G D M M Q I _ � � � s a Z o� D R R D M A E S E C @ A R R I S F Q I M n l b A Q E C \ � ~ D E x j � A b \ ] d ` ` TW D G H G H I J A M G @ A J A E G U V I v I D E F \ � ~ n k Z � S G D I E G M W D G H\ � ~ X V A M D G D e I G Q J A Q B M H S C v I G G I B M Q B e D e S R B S G I @ A J V S B I CG A V I A V R I W D G H \ � ~ X E I F S G D e I G Q J A Q B M Z P H I @ R D E D @ S R S E CH D M G A V S G H A R A F D @ S R V B I M I E G S G D A E A b \ � ~ V A M D G D e I W S M C D M XG D E @ G @ A J V S B I C G A \ � ~ X E I F S G D e I @ S E @ I B M Z \ � ~ X V A M D G D e I@ S E @ I B M W I B I @ H S B S @ G I B D � I C v U R A W I B G Q J A B M D � I T E A E X^ I B S G D E D � D E F S E C V A A B G Q J A B C D I B I E G D S G D A E Z n l� B S R S E C A B A V H S B D E F I S R M c Q S J A Q M @ I R R @ S E @ I B M S B I G H IM D f G H J A M G @ A J J A E J S R D F E S E @ U W A B R C W D C I Z P H I J S � A BD E @ D C I E @ I B S G I W S M M H A W E D E i E C D S S E C d A Q G H I S M G ? M D SC Q I G A G H I B D M ^ b S @ G A B v I G I R c Q D C X @ H I W D E F Z [ [ u Q B D E F x l l � TS B A Q E C { l l Z l l l V S G D I E G M W D G H A B A b S @ D S R @ S E @ I B W S M B I F D M XG I B I C T W D G H G H I C I S C R U A Q G @ A J I A b x x m Z l l l Z [ [ d G Q C U W H D @ HD E @ R Q C I C x m @ A Q E G B D I M M H A W I C G H I H D F H I M G D E @ D C I E @ I A bA B A V H S B U E F I S R @ S E @ I B M D E � B S E @ I T d R A e S ^ D S S E C G H I q E D G XI C � D E F C A J Z [ �i E B I @ I E G U I S B M T G H I D E @ D C I E @ I A b \ � ~ X V A M D G D e I A B A V H S B U E XF I S R @ S E @ I B M D M D E @ B I S M D E F T v Q G D M C I @ B I S M D E F b A B A G H I BH I S C S E C E I @ ^ @ S E @ I B M Z [ g t I M Q R G M b B A J G H I M G Q C U @ A E C Q @ G XI C D E G H I q d M H A W I C G H S G G H I \ � ~ G U V I n k W S M G H I R I S C D E F@ S Q M I A b A B S R D E b I @ G D A E Z [ g P H I b S @ G W S M G H S G G H I E Q J v I BA b \ � ~ X V A M D G D e I @ S E @ I B M D E @ B I S M I C D E V S G D I E G M W H A H S CC I E D I C G H I S R @ A H A R S E C G A v S @ @ A @ A E M Q V G D A E Z �? @ @ A B C D E F G A � B I D J I B I G S R Z [ h T G H I D E @ D C I E @ I A b \ � ~ D E\ ] d ` ` W S M x m Z j � b A B A B S R @ S e D G U @ S E @ I B T x { � b A B R S B U E XF I S R @ S E @ I B T W H I B I D E G H I @ S E @ I B V B I e S R I E @ I W S M M D J D R S BD E v A G H M I f I M Z � Q B B S U I G S R Z [ o b A Q E C G H I \ � ~ G A v I J A B I@ A J J A E D E V B I @ S E @ I B A Q M R I M D A E M _ R I Q ^ A V R S ^ D S T R D @ H I E TI G @ Z a Z � Q B B S U I G Z @ A R R I S F Q I M } C I G I @ G I C \ � ~ D E x j � A b V S XG D I E G M W D G H A B A V H S B U E F I S R @ S E @ I B M T W H D R I G H I M G Q C U b B A J? M D S @ A E K B J I C G H I D E @ D C I E G I A b A B S R @ S e D G U @ S B @ D E A J SG A v I k k � X n l l � Z } P H D M R I S C M Q M G A G H I @ A E @ R Q M D A E G H S G@ A J v D E S G D A E A b \ � ~ T C D I G S B U H S v D G M S E C F I E I G D @ V B I C D M X



69LJ. BOŽIĆ, S. JOVIČIĆ, A. ŠMITRAN V A M D G D A E R I S C M G A b A B J S G D A E A b J S R D F E S E @ D I M Z P H I B I M Q R G MA b G H I M I M G Q C D I M C D I B b B A J G H I C S G S A v G S D E I C v U G H I B I XM I S B @ H D E d A Q G H ? b B D @ S T W H I B I G H I D E @ D C I E @ I A b \ � ~ X V A M D XG D e I A B S R @ S e D G U @ S E @ I B B S E F I C b B A J l � G A n n Z w � Z [ gi E G H I D B J I G S X S E S R U M D M T P I B J D E I S E C @ A R R I S F Q I M m B I V A B G I CG H S G G H I V B I e S R I E @ I A b \ � ~ D E G H I A B S R @ S e D G U @ S B @ D E A J SW S M m � Z n � T G H I B I M Q R G W H D @ H W S M B I S @ H I C v U G H I S E S R U M D MA b { r M G Q C D I M G H S G D E @ R Q C I C S E S R U M D M A b M S J V R I M b A B m j � mV S G D I E G M W A B R C W D C I Zi E B I @ I E G U I S B M T E Q J v I B A b v S M I G A E F Q I S E C G A E M D R S M X@ S E @ I B M D M D E @ B I S M D E F J T S E C D E J A B I G H S E r l � A b @ S M I M D MJ A B I @ A J J A E D E J I E Z P H I C I @ B I S M I D E M J A ^ D E F G I E C I E X@ U D M b A Q E C S J A E F G H I M I V S G D I E G M G A A Z [ p � B I D J I B I G S R n mB I V A B G I C G H S G G H I V B I e S R I E @ I A b \ � ~ D E A B A V H S B U E F I S R@ S E @ I B D E ] A B G H ? J I B D @ S W S M { r � T { k � D E ? M D S S E C x � �D E s Q B A V I Z P H D M C D e I B M D G U @ S E v I R D E ^ I C G A G H I J I G H A C A bM S J V R D E F T J I G H A C b A B \ � ~ C I G I @ G D A E D E v D A R A F D @ S R J S XG I B D S R T v Q G D G C I V I E C M A E S E S G A J D @ S R R A @ S R D � S G D A E A b G H IM S J V R I Z i G H S M v I I E V B A e I E G H S G \ � ~ D M C I G I @ G I C D E b B I M HG D M M Q I D E M D F E D K @ S E G R U H D F H I B V I B @ I E G G H I E D E G D M M Q I M I J Xv I C C I C D E V S B S E Z o u ] ? A b G D M M Q I M I J v I C C I C D E V S B S ES B I I e I E G Q S R R U b B S F J I E G I C T S E C D E M Q @ H @ A E C D G D A E T D G D MC D @ Q R G G A V B A e I D G Z P H I B I b A B I T D G D M B I @ A J J I E C I C G A Q M IG D M M Q I I J v I C C I C D E V S B S E b A B K e I U I S B M G H I J A M G Z i E A B XC I B G A S e A D C I B B A B M D E G H I S E S R U M D M B S G I A b \ � ~ V B I e S R I E @ Ib A B H I S C S E C E I @ ^ G Q J A B M T D G D M D J V A B G S E G G A ^ E A W G H IS E S G A J D @ S R V S B G G H I G D M M Q I M S J V R I M A B D F D E S G I b B A J Z i E G H IM G Q C U @ A E C Q @ G I C D E d R A e I E D S A E G H I M S J V R I A b k x V S G D I E G M TD E W H D @ H G H I V B I M I E @ I A b \ � ~ W S M V B A e I E D E � Z { � A b V S XG D I E G M T G H I C I G I @ G D A E W S M V I B b A B J I C v U � A R U J I B S M I @ H S D EB I S @ G D A E _ � ` t a b B A J V S B S E v R A @ ^ M Z [ � � ` t J I G H A C @ S EE A G C I G I B J D E I W H I G H I B \ � ~ D M D E G I F B S G I C D E G A G H I H Q J S EF I E A J I A B D E I V D M A J S R b A B J Z P H I B I b A B I T t I e I B M I G B S E XM @ B D V G D A E V A R U J I B S M I @ H S D E B I S @ G D A E _ t P X � ` t a T W H D @ HD E C D @ S G I M G H I S @ G D e D G U A b G H I e D B Q M T M H A Q R C v I V I B b A B J I CG A @ A E K B J D G M S M M A @ D S G D A E W D G H J S R D F E S E G S R G I B S G D A E A b@ I R R M Z o P H D M D M G I @ H E D @ S R R U C I J S E C D E F S E C G D J I X @ A E M Q J D E FJ I G H A C T W H D @ H D M W H U \ � ~ D M A b G I E C I G I @ G I C W D G H @ A E Xe I E G D A E S R � ` t J I G H A C M S E C E I M G I C � ` t Z � b G I E T G H D M D MG H I B I S M A E b A B b S R M I X V A M D G D e I B I M Q R G M S E C G H I B I D M S B D M ^ A b@ A E G S J D E S G D A E W D G H \ � ~ b B A J G H I M Q B B A Q E C D E F H I S R G H UG D M M Q I Z � A R R A W D E F G U V I M A b \ � ~ z x T k T r T n n T n m T n k T n � T m n Tm m S E C m j W I B I C D M @ A e I B I C D E H I S R G H U A B S R @ S e D G U J Q @ A Q M Zd D F E D K @ S E @ I A b \ � ~ V B I M I E @ I D E H I S R G H U J Q @ A M S D M Q E X^ E A W E b A B E A W Z x { C D I B I E G \ � ~ G U V I M X n T x T m T { T j T k Tr T n l T n n T n m T n k T n � T m n T m x T m m T m j T m w T { j T j n T j x T j j T j k Tj r T j � T j w T k k T k w T r x S E C r m W I B I C I G I @ G I C D E v I E D F E S E CJ S R D F E S E G H I S C S E C E I @ ^ R I M D A E M Z [ �i G H S M S R B I S C U v I I E E A G I C G H S G T D E G H I R S M G x l U I S B M T G H ID E @ D C I E @ I A b G H I A B S R @ S e D G U S E C A B A V H S B U E f @ S E @ I B H S MD E @ B I S M I C T W H D R I G H I G B I E C A b M J A ^ D E F H S M C I @ B I S M I C Z u Q IG A G H I S v A e I J I E G D A E I C T G H I M G Q C D I M W I B I @ A E C Q @ G I C D EA B C I B G A @ A E K B J G H I R D E ^ v I G W I I E G A v S @ @ A S E C \ � ~ W D G H
\ ] d ` ` Z P H I D E @ B I S M I C D E @ D C I E @ I A b A B S R @ S E @ I B M T Q M Q S R R UD E J I E U A Q E F I B G H S E k l U I S B M T W H A C D C E A G v I R A E F G A G H IF B A Q V A b H D F H B D M ^ V S G D I E G M W S M E A G I C T � W H D @ H @ A Q R C v IR D E ^ I C G A G H I @ H S E F I A b M I f Q S R v I H S e D A B Z\ � ~ D E \ ] d ` ` D M S E D J V A B G S E G V B A F E A M G D @ J S B ^ I B G H S G@ S E D E C D @ S G I G H I A Q G @ A J I A b G B I S G J I E G Z t I F S B C R I M M G A D E XG I B C D M @ D V R D E S B U S V V B A S @ H G A G B I S G J I E G T G H I J A B G S R D G U B S G Ib A G G H D M C D M I S M I H S M E A G @ H S E F I C b A B G H I R S M G { l U I S B M Z? @ @ A B C D E F G A M A J I M G Q C D I M T K e I X U I S B M Q B e D e S R B S E F I M b B A J{ l � G A j l � Z h P H I B I b A B I T D E G H I b Q G Q B I T \ � ~ J S U v I G H Ib S @ G A B G H S G D E � Q I E @ I M G H I @ H A D @ I A b G H I B S V U Z P H I B I D M S R M AS E I W t ] ? X M @ A V I G I M G T \ � ~ G I M G G I @ H E D c Q I M S E C D E M D G QH U v B D C D � S G D A E T W H D @ H C I G I @ G M s k � s r J t ] ? A b Q V G A n �H D F H X B D M ^ G U V I M Z P H D M G I M G D M E A G b A B G H I @ R D E D @ S R Q M I Z P H I B ID M S @ A B B I R S G D A E S J A E F V n k I f V B I M M D A E S E C \ � ~ V A M D G D e IA B A V H S B U E F I S R @ S E @ I B Z \ A W I e I B T S @ @ A B C D E F G A M A J I S Q XG H A B M T V n k D M E A G B I R D S v R I G A v I M V I @ D K @ b A B G H I A E @ A F I E I M D M@ S Q M I C v U \ � ~ Z
Conclusion ` Q B B I E G R U T \ � ~ D M G H I J A M G D J V A B G S E G I G D A R A F D @ S R @ S Q M I A b@ I B e D @ S R @ S E @ I B T v Q G G H D M H S M E A G v I I E V B A e I E b A B \ ] d ` `U I G Z t I F S B C R I M M A b G H D M T D E G H I b Q G Q B I T \ � ~ M H A Q R C @ I B G S D E R Uv I G H I J S B ^ I B G H S G W D R R S I @ G G H I @ H A D @ I A b G H I B S V U D E V S XG D I E G M W D G H \ ] d ` ` T S E C S R M A G H I b S @ G A B G H S G W D R R D E C D @ S G IG H I A Q G @ A J I A b G H D M J S R D F E S E @ U D E G H I H Q J S E V A V Q R S G D A E Z
Referencesn Z � � � 0 % � ) � � � / % � $ � � � %� � � � � � % 0 � 0 � %� � ) : 1 $ � 0 � # & 5 0 � � � � % � 3 ( ( ' )3 ) � � 0 � 0 � < � � � � � % � 1 � � � ) �   ¡ ¢ 7 � / / $ � % � � 1 # � 1 � # � � # � 1 � � � � � 7� 1 0 & � � % 0 � / 7 0 1 � � � 1 # � � � � 1 0 1 £ % # 1 . % � ) ¤ ¥ � 1 � � � � 1 � $ � � $ � $ � ¦ ' ' )§¨ 3 ( ' ( © & , * ' 7 , * ª )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ( ' 2 - < ' ¬ , ( 7 3 ( ¬ + ¨ ' ( © , ( ( ' , 7 2> ) ¥ 1 0 . % � 1 ­ � ¡ � � ® � 0 1 � � � ¢ � ¯ � � � / � � % � % < � = � / / $ ° � � � � 0 � � � � 5 �± $ � � ® % $ ± � 8 � . £ % / % � )   ¡ ¢ % � $ 0 � � / ² � � . $ � / � 1 � � � � 0 � % � $ 7. � � / � 1 � # � � # � 1 � � / ² � � . $ � / � 1 � � � � 0 � % � $ . � ³ % $ £ / % 1 / & � . 1 7� � 7 � � � � ¦ / % / ¨ ' ª * * 7 3 ( ( , © ) ° � � 9 � � $ � ) 3 ( ( * 9 � � ´ ' ª ¨ ' ( © & ' 2 * ' 7ª ( )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ( ª > - � � � $ � � - . # � > , 3¡ � % # & ' * + + * 2 2 2¬ ) 8 � 0 � µ % � � � � < ) ¶ ) ¨ 3 ( ' ¬ © ° = 1 � % 1 µ $ � ± % � 1 0 � � � 0 1 ¡ 1 0 � � % � % � � � $  1 � # � � # ­ 1 � � < ² � � . $ � / 8 1 � � 8 � 0 � % � $ . � µ % � � · . £ � � / % / $ �� � 1 = $ � 1 $ � � � 1   � . � � ¡ � £ % � � $ . � ¢ % 0 � / ) ; � � 1 0 � � � % $ � � � ¶ $ � 0 � � �$ � 9 � $ � � 0 ¦ � $ � $ � ¦ � � #   1 � # � � # ­ 1 � � / � 0 � 1 0 ¦ � > � 3 , ª 7 3 ª 3 )+ ) · � µ $ $ # ¶ � � ¸ $ � � # 1 � 5 = � 8 � 1 � % . $ 8 � ; $ � � � % # 1 / < ¶ � : � � # 1 ¡ 5 )8 $ . £ � 0 % / $ � $ � $ 0 $ £ � � 0 ¦ � � 1 � � � � # $ 0 � � � � � % � ¦ / ² � � . $ � / � 1 � �� � � � 1 0 % � � % # 1 � � 1 � � # � 0 1 � # / % � ­ 1 µ ¹ 1 � � � � # � � # º � 1 1 � / � � � # �° � / � 0 � � % � ) 8 � � � 1 0 · £ % # 1 . % $ � ) 3 ( ' ¬ ¯ 1 ³ ´ > * ¨ ' © & ' 2 7 3 ' )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ( ' 2 - � ) � � � 1 £ ) 3 ( ' > ) ' 3 ) ( ( ¬¡ � % # & 3 ¬ ¬ ¬ + ' ¬ '



70
Scripta Medica
Vol. 47 • No 1 • April 2016. • www.scriptamedica.com2 ) 8 � � � � 0 � 1 # % ° 6 � · � � 1 � / · ° � ¡ � 1 % 1 0 = � �   1 0 � � � # 1 ® : ¸ � » % � $¼ � 6 % . · � ¶ % � � � : � � $ $ # . � � � ¥ � < % ³ � � 7 < � ³ 1 0 � � 8 $ ® 1 � ¼ �± % � ± � ± ¦ � � � 8 ¯ � ¼ 1 � � ® 1 � / 1 � ­ � ¶ $ 0 # � � = 8 � ° � � 1 � 0 � / 1 < � ° � 7# 1 0 / $ � ¼ ¯ � = $ / 1 � ³ 1 0 � ¡ < � � % � � % / $ � � ± )   � . � � £ � £ % � � $ . � � % 70 � / � � # 0 % / % � � $ 0 $ £ � � 0 ¦ � � 1 � � � � � � 1 0 % � � % # 1 � � 1 % � � � 1 4 � % � 1 #< � � � 1 / ) ¶ 8 � % � 9 � � $ � ) 3 ( ' ' ­ $ � ' ( ´ 3 ª ¨ > 3 © & ¬ 3 ª ¬ 7 > ( ' )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' 3 ( ( - ¶ 8 9 ) 3 ( ' ' ) > 2 ) ¬ + ª 2¡ � % # & 3 ' ª 2 ª + ( > ¡ � 8 % # & ¡ � 8 > 3 3 ' + 3 *, ) : 1 � / $ � · � ± % = � · % / 1 � 1 5 � ¯ � � � 0 ¦ 8 ) ¥ � 1 � � % � % � � � % . £ � � � $ �   ¡ ¢� � . $ 0 / � � � � / � £ $ � � 1 � # � � # � 1 � � / ² � � . $ � / � 1 � � � � 0 � % � $ . � / )9 0 � � 9 � � $ � ) 3 ( ' ¬ ¶ � � ´ + ( ¨ 2 © & + 2 + 7 , ¬ )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ( ' 2 -� ) $ 0 � � $ � � $ � $ � ¦ ) 3 ( ' > ) ( ª ) ( ( *¡ � % # & 3 ¬ ' > ¬ ª ¬ , ¡ � 8 % # & ¡ � 8 ¬ > ª ' , ( 2* ) ¢ 1 � � � % ° � ¡ � $ � % � % ¯ )   ¡ ¢ # 1 � 1 � � % $ � . 1 � � $ # / % � � 1 � # � � # � 1 � �� � � � 1 0 )   1 � # ­ 1 � � ¡ � � � $ � ) 3 ( ' 3 ¶ � � ´ 2 < � £ £ � ' & < 2 > 7 , ¬ )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ( ( , - / ' 3 ' ( + 7 ( ' 3 7 ( > , 3 7 +¡ � % # & 3 3 , * 3 3 3 + ¡ � 8 % # & ¡ � 8 > > ª ¬ ' + ,ª ) � � 0 0 � ¦ ¡ = � = $ / 1 � � � � � 6 < � 6 $ ³ � ¦ � / � % � < � ¡ � � � � 1 0 � ° ) � 1 # % � � �. % � 0 $ ³ % $ � $ � ¦ ) , � � 1 # ) < � ) ± $ � % / & � $ / ³ ¦ ´ 3 ( ( 3 )' ( ) � % � � % / $ � � ± � 6 $ � � ¼ � � 8 � £ $ � 1 = : � < £ � $ 0 # � � ¼ 1 / � 0 � ¼   �¼ � ± � 1 � � � ) · � % # 1 � � 1 � $ 0 � � � � / � � � / / $ � % � � % $ � ³ 1 � µ 1 1 � � � . � �£ � £ % � � $ . � � % 0 � / � � # � / � ³ / 1 � $ � � 1 � # � � # � 1 � � � � � � 1 0 ) ¶ ) ­ � � �8 � � � 1 0 ; � / � ) 3 ( ( ( ´ ª 3 & , ( ª 7 3 ( )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ( ª > -� � � % - ª 3 ) ª ) , ( ª' ' ) 8 � $ � $ � � � 1 µ � � � ­ � � 8 � � � � 0 � 1 # % ¡ ) = $ � 1 $ � � � . � � £ � £ % � � $ . � � % 70 � / % � � � 1 $ 0 � � � � 0 � % � $ � 1 � 1 / % / & � � ; � # % � � £ 1 0 / £ 1 � � % � 1 ) ¶ 8 � � � 1 0= 1 / ¥ � 1 0 3 ( ( ª ´ + & , ' 7 , )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ¬ ' ( > - ( ª , > 7 ' ¬ * 3 ) + 3 , * *¡ � % # & ' ª + ¬ 3 2 2 '

' 3 ) ¯ 1 0 � � ¦ ¶ � < � % �   = � : 0 � ¦ ¯ � 1 � � � & · / � % . � � 1 / $ � µ $ 0 � # µ % # 1 ³ � 0 # 1 �$ � � � � � 1 0 % � 3 ( ( * & � ± 9 : 9 8 ° ­ 3 ( ( * ) ; � � ¶ 8 � � � 1 0 ' 3 , & 3 * ª > 73 ª ' , � 3 ( ' ( )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ( ( 3 - % � � ) 3 + + ' 2¡ � % # & 3 ' > + ' 3 2 ª' > ) 6 0 1 % . 1 0 ° = � 8 � % $ 0 # � � � : $ ¦ � 1 ¡ � ¯ 0 � � � 1 / � � % < )   � . � � £ � £ 7% � � $ . � � % 0 � / � ¦ £ 1 / % � � 1 � # � � # � 1 � � � 1 � � � � 0 � % � $ . � / µ $ 0 � # 7µ % # 1 & � / ¦ / � 1 . � � % � 0 1 � % 1 µ ) 8 � � � 1 0 · £ % # 1 . % $ � : % $ . � 0 � 1 0 / ¡ 0 1 � )3 ( ( + ´ ' ¬ ¨ 3 © & ¬ 2 , 7 , + )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ' + * - ' ( + + 7 ª ª 2 + ) · ¡ ; 7 ( ¬ 7 ( + + '¡ � % # & ' + , > ¬ ª , ¬' ¬ ) < ¦ 0� � � 1 � < � ± $ # % � � � $ � : � � � ® % � � / � $ µ 1 � ; � ° � % � $ ° � ° 0 # � % � $ ¡ �8 � . £ % / % � 1 � � � )   � . � � £ � £ % � � $ . � � % 0 � / 1 / % � $ 0 � � � � 0 � % � $ . �� � # $ 0 � � £ $ � 1 � � % � � � ¦ . � � % � � � � � # % / $ 0 # 1 0 / & � / ¦ / � 1 . � � % � 0 1 � % 1 µ )9 0 � � 5 % / ) 3 ( ' ' ´ ' , < � £ £ � ' & + * 7 , 3 )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) ' ' ' ' - � ) ' 2 ( ' 7 ( * 3 + ) 3 ( ' ' ) ( ' , ª 3 ) «¡ � % # & 3 ' > * 3 ' > ª' + ) = � . ² � % / � ¥ � � 0 ½ � ­ � 5 � � % � � % / ¥ )   � . � � £ � £ % � � $ . � � % 0 � /� � # � $ � / % � � � 0 � � # ³ � / 1 $ � � $ � � � 1 � � � � 1 0 ) ¢ % 0 � / 1 / ) 3 ( ' + � � 03 ( ´ , ¨ > © & ' > > 3 7 ¬ > )� � � £ & - - # « ) # $ % ) $ 0 � - ' ( ) > > ª ( - � , ( > ' > > 3¡ � % # & 3 + * ( > ( ª ª ¡ � 8 % # & ¡ � 8 ¬ > , ª + , >' 2 ) 6 � � / � ¦ ° ° � ¡ $ �� � � � � < 1 . 1 6 % / � 0 )   � . � � £ � £ % � � $ . � � % 0 � /5 ­ ° % � $ 0 � � / ² � � . $ � / � 1 � � � � 0 � % � $ . � / � � # � $ 0 . � � $ 0 � � . � � $ 7/ � ) ° � � � ¢ % 0 $ � 3 ( ( > ´ ¬ , & ' ' 7 2 ) ¡ � % # & ' 3 * 3 * > > *
Značaj humanih papiloma virusa u nastanku 

karcinoma glave i vrata

SAŽETAK

Karcinomi glave i vrata su heterogena grupa oboljenja. Histopatološki, to su planocelularni karcinomi pločasto slojevitog epitela 

(engl. HNSCC) kože glave i vrata, sluznica gornjeg aerodigestivnog trakta, farinksa i larinksa. HNSCC je peti najčešći maligni 

tumor kod ljudi širom svijeta. U najvećem broju slučajeva HNSCC se dovodi u vezu sa konzumacijom alkohola i duvana. 

Poslednjih godina rađena su istraživanja čiji je cilj bio dokazati ulogu humanih papiloma virusa (HPV) u karcinogenezi HNSCC. 

Prevalenca HPV-a u HNSCC je oko 30%. HPV je češće detektovan u biološkom materijalu osoba muškog pola. Osobe sa HPV 

pozitivnim HNSCC bolje reaguju na terapiju i imaju povoljniji ishod liječenja u odnosu na pacijente kod kojih nije dokazan HPV. 

U budućnosti, HPV treba da bude marker koji će uticati na izbor terapije kod oboljelih od HNSCC, ali i faktor koji će ukazati na 

ishod ovog malignoma kod pacijenata.

Ključne riječi: HPV, karcinom glave i vrata, dijagnostika


