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עלון לצרכן

	פרטים על השינוי/ים המבוקש/ים

	פרק בעלון


	טקסט נוכחי
	טקסט חדש

	פעילות רפואית:
	ויראד מיועדת לטיפול ב- HIV (נגיף כשל חיסוני אנושי) במבוגרים.
יש ליטול תרופה זו בשילוב עם תכשירים אחרים לטיפול ב- HIV.

תרופה זו אינה מרפאת HIV. בתקופת הטיפול בויראד את/ה עלול/ה לפתח זיהומים או מחלות אחרות הקשורות ל- HIV.


	ויראד מיועדת לטיפול ב- HIV (נגיף כשל חיסוני אנושי) במבוגרים ובילדים מגיל 12 ומעלה.
ויראד משמשת גם לטיפול בהפטיטיס B כרונית, זיהום בנגיף הפטיטיס B‏ (HBV) במבוגרים. לא ידוע אם ויראד בטוחה ויעילה לטיפול בנגיף הפטיטיס B בילדים מתחת לגיל 18 שנים. 
אין צורך שיהיה לך HIV כדי לקבל טיפול בויראד עבור HBV.
במקרה של HIV, יש ליטול תרופה זו בשילוב עם תכשירים אחרים לטיפול ב- HIV.

תרופה זו אינה מרפאת HIV. בתקופת הטיפול בויראד את/ה עלול/ה לפתח זיהומים או מחלות אחרות הקשורות ל- HIV.



	4.2
אין להשתמש בתרופה מבלי להיוועץ ברופא לפני התחלת הטיפול

	אם הינך סובל/ת או סבלת בעבר מליקוי בתפקוד: הכבד, הכליה, או אם בדיקת דם או שתן מצביעה על בעיה בתפקוד הכבד או הכליות.


	אם הינך סובל/ת או סבלת בעבר מליקוי בתפקוד: הכבד (כולל דלקת כבד), הכליה, או אם בדיקת דם או שתן מצביעה על בעיה בתפקוד הכבד או הכליות.

ויראד לא נחקרה במטופלים שגילם מעל 65 שנים. אם הנך מעל גיל זה ונרשמה לך התרופה ויראד, הרופא יעקוב אחריך בקפידה.
אם הינך סובל מסוכרת, השמנת יתר או רמות גבוהות של כולסטרול, עליך לפנות לרופא.

	הריון
	אם נכנסת להריון או הינך מתכננת להרות, עליך להתקשר לרופא המטפל כדי לדון איתו בתופעות לוואי אפשריות ובתועלת והסיכון של הטיפול לך ולילדך.   

אם נטלת ויראד במהלך  הריון, יתכן שהרופא המטפל יבקש ממך לבוא לביקורים קבועים על מנת לנטר את ההתפתחות  של ילדך.  ביקור כזה יכול לכלול בדיקות דם ובדיקות אבחנתיות אחרות. 

בילדים שאימם נטלה אנלוגים נוקליאוזידים ונוקליאוטידים במהלך ההריון, יש תועלת רבה יותר בהפחתת הסיכוי  להידבק ב – HIV מהסיכון לסבול מתופעות לוואי.

הנקה:     

לא ידוע באם המרכיב הפעיל  שבתרופה זו מופרש בחלב. לפיכך, אמהות מיניקות צריכות להפסיק להיניק במהלך הטיפול בויראד.

באופן כללי, נשים הנגועות בנגיף ה -HIV לא צריכות להיניק את תינוקן על מנת למנוע העברת HIV לרך הנולד דרך החלב.

	אסור ליטול ויראד במהלך היריון אלא אם כן שוחחת על כך במפורש עם הרופא. לא קיימים נתונים קליניים לגבי השימוש בויראד בנשים הרות, ובדרך כלל לא משתמשים בה אלא אם כן היא נחוצה מאוד.
נסי להימנע מלהרות במהלך הטיפול בויראד. עלייך להשתמש באמצעי מניעה יעיל כדי להימנע מלהרות.

אם נכנסת להריון או הינך מתכננת להרות, עליך להתקשר לרופא המטפל כדי לדון איתו בתופעות לוואי אפשריות ובתועלת והסיכון של הטיפול לך ולילדך.   

אם נטלת ויראד במהלך  הריון, יתכן שהרופא המטפל יבקש ממך לבוא לביקורים קבועים על מנת לנטר את ההתפתחות  של ילדך.  ביקור כזה יכול לכלול בדיקות דם ובדיקות אבחנתיות אחרות. 

בילדים שאימהותיהם נטלוה אנלוגים נוקליאוזידים ונוקליאוטידים במהלך ההריון, יש תועלת רבה יותר בהפחתת הסיכוי  להידבק ב – HIV מהסיכון לסבול מתופעות לוואי.

הנקה:     

לא ידוע באם המרכיב הפעיל  שבתרופה זו מופרש בחלב. לפיכך, אמהות מיניקות צריכות להפסיק להיניק במהלך הטיפול בויראד.

באופן כללי, נשים הנגועות בנגיף ה -HIV או HBV לא צריכות להיניק את תינוקן על מנת למנוע את העברת הנגיףHIV לרך הנולד דרך החלב.


	אזהרות
	השימוש בויראד אינו מפחית את הסיכון להעברת HIV דרך יחסי מין או זיהום הדם, יש להמשיך  להשתמש  באמצעי הזהירות המתאימים כדי למנוע העברת HIV לאחרים.
לויראד יכולה להיות השפעה על הכליות. לפני התחלת הטיפול, הרופא יפנה אותך לבדיקות דם, על מנת להעריך את תפקודי הכליות והכבד.

בתקופת הטיפול בתרופה זו מומלץ לבצע בדיקות דם להערכת תפקוד הכליות, ובהתאם לתוצאות הרופא המטפל עשוי להורות לך ליטול ויראד 245 מ"ג בתדירות נמוכה יותר.
בחולים המקבלים טיפול משולב נגד נגיף הרטרו (אנטירטרויראלי) יכולה להתרחש חלוקה מחדש, הצטברות או איבוד של שומן הגוף. פנה/י לרופא שלך אם הינך מבחין בשינויים בשומן הגוף.

בעיות עצם: אצל מספר חולים המקבלים טיפול משולב אנטירטרויראלי עלולה להתפתח מחלת עצם הנקראת אוסטאונקרוזיס (מוות של רקמת עצם הנגרמת ע"י חוסר אספקת דם לעצם). משך הטיפול האנטירטרוויראלי המשולב, שימוש בקורטיקוסטרואיד, צריכת אלכוהול, דיכוי חמור של המערכת החיסונית, אינדקס גדול יותר של מסת גוף, בין היתר, יכולות להוות חלק מגורמי הסיכון הרבים להתפתחות מחלה זו. נוקשות במפרקים, כאבים קלים (במיוחד בירך, בברך ובכתפיים) וקושי בתנועה הינם סימנים של אוסטאונקרוזיס. הודע/י לרופא שלך אם הינך מבחין/ה באחד או יותר מתסמינים אלו.   

בעיות עצם (הגורמות לעתים לשברים) עלולות להתרחש בשל פגיעה בתאי אבוביות הכליה (ראה חלק תופעות לוואי).

אם הינך רגיש/ה למזון כלשהו או לתרופה כלשהי, עליך להודיע על כך לרופא לפני נטילת התרופה. 
התרופה מכילה לקטוז.

	השימוש בויראד אינו מפחית את הסיכון להעברת HIV או HBV דרך יחסי מין או זיהום הדם, יש להמשיך  להשתמש  באמצעי הזהירות המתאימים כדי למנוע העברהת של HIV או HBV לאחרים.
לויראד יכולה להיות השפעה על הכליות. לפני התחלת הטיפול, הרופא יפנה אותך לבדיקות דם, על מנת להעריך את תפקודי הכליות והכבד.

בתקופת הטיפול בתרופה זו מומלץ לבצע בדיקות דם להערכת תפקוד הכליות, ובהתאם לתוצאות הרופא המטפל עשוי להורות לך ליטול ויראד 245 מ"ג בתדירות נמוכה יותר.
בחולים המקבלים טיפול משולב נגד נגיף הרטרו (אנטירטרויראלי) יכולה להתרחש חלוקה מחדש, הצטברות או איבוד של שומן הגוף. פנה/י לרופא שלך אם הינך מבחין בשינויים בשומן הגוף.

בעיות עצם: אצל מספר חולים עם HIV המקבלים טיפול משולב אנטירטרויראלי עלולה להתפתח מחלת עצם הנקראת אוסטאונקרוזיס (מוות של רקמת עצם הנגרמת ע"י חוסר אספקת דם לעצם). משך הטיפול האנטירטרוויראלי המשולב, שימוש בקורטיקוסטרואיד, צריכת אלכוהול, דיכוי חמור של המערכת החיסונית, אינדקס גדול יותר של מסת גוף, בין היתר, יכולות להוות חלק מגורמי הסיכון הרבים להתפתחות מחלה זו. נוקשות במפרקים, כאבים קשים וקלים (במיוחד בירך, בברך ובכתפיים) וקושי בתנועה הינם סימנים של אוסטאונקרוזיס. הודע/י לרופא שלך אם הינך מבחין/ה באחד או יותר מתסמינים אלו.   
בעיות עצם (הגורמות לעתים לשברים) עלולות להתרחש בשל פגיעה בתאי אבוביות הכליה (ראה חלק תופעות לוואי).

אם הינך רגיש/ה למזון כלשהו או לתרופה כלשהי, עליך להודיע על כך לרופא לפני נטילת התרופה. 
התרופה מכילה לקטוז.
אין לתת ויראד לילדים מתחת לגיל 12 שנים.

	תגובות בין-תרופתיות
	... במיוחד לגבי תרופות מהקבוצות הבאות: תרופות העלולות לגרום נזק כלייתי (כגון: אמינוגליקוזידים, אמפוטריצין B, פוסקארנט, גנציקלוויר, פנטהמידין, ונקומיצין, סידופוביר או אינטרלאוקין-2)...
	...יש לכך חשיבות רבה במיוחד לגבי תרופות מהקבוצות הבאות: תרופות העלולות לגרום נזק כלייתי (כגון: אמינוגליקוזידים, אמפוטריצין B, פוסקארנט, גנציקלוויר, פנטהמידין, ונקומיצין, סידופוביר, או אינטרלאוקין-2, אדפוביר, דיפיבוקסיל, טאקרולימוס). אם הנך חייב/ת ליטול ויראד יחד עם תרופות אחרות העלולות לפגוע בכליות, הרופא יעקוב אחר תפקודי הכליות שלך פעם בשבוע...
...אם יש לך גם HBV וגם HIV והנך מתחיל ליטול ויראד, אל תפסיק/י את הטיפול נוגד ה-HIV שרשם לך הרופא...


	תופעות לוואי 
	בנוסף לפעילות הרצויה של התרופה, בזמן השימוש בה עלולות להופיע תופעות לוואי.  
תופעות לוואי שכיחות מאוד כוללות: שלשול, בחילות, הקאות, סחרחורת.
תופעות לוואי שכיחות כוללות: נפיחנות (גזים בבטן). 
תופעות לוואי אפשריות נוספות שלא ניתן להעריך שכיחותן מהנתונים הקיימים, כוללות חמצת לקטית (עודף חומצה לקטית בדם, תופעת לוואי חמורה אשר יכולה הוביל למצב של סכנת חיים). תופעות הלוואי הבאות יכולות להוות סימנים של חמצת לקטית: נשימה עמוקה ומהירה, נמנום, בחילות, הקאות וכאב בטן. פנה לרופא שלך מיד, אם הינך חושב/ת שיש לך חמצת לקטית. 

תופעות לוואי נוספות הינן כאב בטן הנגרם כתוצאה מדלקת של הלבלב, שינויים בשתן וכאב גב הנגרמים כתוצאה מבעיות בכליות, כולל אי ספיקת כליות, פריחה, קוצר נשימה כאב בטן הנגרם כתוצאה מדלקת של הכבד, חולשה ונפיחות של הפנים, שפתיים, לשון או גרון.בבדיקות ניתן לראות גם ירידה ברמת פוספט בדם, רמות קריאטנין גבוהות בדם, בעיות בכבד ולבלב, פגיעה בתאי אבוביות הכליה.
בנוסף הינך עלול/ה לחוות גם פירוק שריר, כאב שריר או חולשה התרככות של העצמות (המלווה בכאבי עצמות ולעתים גורמת לשברים), כבד שומני, דלקת של הכליות, השתנה מרובה והרגשת צמא. בבדיקות ניתן לראות גם ירידה ברמת אשלגן בדם.
פירוק השריר, התרככות העצמות (עם כאב עצמות ולעתים גם גורם לשברים), כאב שרירים, חולשת שרירים וירידה באשלגן ופוספט בדם עלולות להתרחש עקב נזק שנגרם לתאי אבוביות  הכליה.
טיפול משולב של תרופות אנטי רטרווירליות עלול לגרום לשינויים בצורת הגוף עקב שינויים בפיזור השומן. שינויים אלו יכולים לכלול איבוד שומן מהרגליים, זרועות ופנים, הגדלת רקמת השומן בבטן ובאיברים פנימיים אחרים, הגדלת השדיים וגושי שומן בחלק האחורי של הצוואר. 
הגורם למקרים אלה והשפעותיהם לטווח הארוך אינם ידועים כיום. 
טיפול משולב של תרופות אנטי רטרווירליות  עלול לגרום לעלייה בריכוז חומצה לקטית וסוכר בדם, עלייה בשומני הדם (היפרליפדמיה) ועמידות לאינסולין. 
בכמה מהחולים עם HIV בשלב מתקדם של הזיהום (איידס) ועם היסטוריה של זיהומים מזדמנים, 

סימנים ותסמינים של דלקת מזיהומים קודמים עלולים להופיע בסמוך  להתחלת הטיפול  בתכשיר. משערים כי תסמינים אלה הינם הודות לשיפור בתגובה החיסונית של הגוף, המאפשרת לגוף להילחם בזיהומים שיתכן שהיו נוכחים ללא תסמינים ברורים. 
אם הינך שם/ה לב  לסימן או תסמין של דלקת, הודע/י  לרופא שלך מיד.    
אם יש לך HIV ודלקת כבד נגיפית מסוג B (הפטיטיס (B בו זמנית (קואינפקציה), חשוב מאוד לא להפסיק את הטיפול בויראד מבלי להיוועץ תחילה ברופא. יש מטופלים שנראתה אצלם החמרה בדלקת הכבד הנגיפית לאחר שהפסיקו ליטול ויראד לפי בדיקות דם או תסמינים. ייתכן שתידרש/י לבצע בדיקות דם במשך כמה חודשים לאחר הפסקת הטיפול. 
	בנוסף לפעילות הרצויה של התרופה, בזמן השימוש בה עלולות להופיע תופעות לוואי.  
תופעות לוואי שכיחות מאוד כוללות: שלשול, בחילות, הקאות, סחרחורת, פריחה והרגשת חולשה. ייתכן גם שהבדיקות יראו על ירידה בזרחן בדם.
תופעות לוואי שכיחות כוללות: כאב ראש, כאב בקיבה, תחושת עייפות, תחושת נפיחות, 
נפיחנות (גזים בבטן). ייתכן גם שהבדיקות יראו על בעיות בכבד.
תופעות לוואי לא שכיחות כוללות: כאב בטן שנגרם בשל דלקת של הלבלב, פירוק שרירים, כאבי שרירים או חולשה. ייתכן גם שהבדיקות יראו על ירידה באשלגן בדם, עלייה בקריאטינין בדם, בעיות בלבלב.
תופעות לוואי נדירות כוללות: תופעות לוואי אפשריות נוספות שלא ניתן להעריך שכיחותן מהנתונים הקיימים, כוללות חמצת לקטית (עודף חומצה לקטית בדם, תופעת לוואי חמורה אשר יכולה להיות קטלנית הוביל למצב של סכנת חיים). תופעות הלוואי הבאות יכולות להוות סימנים של חמצת לקטית: נשימה עמוקה ומהירה, נמנום, בחילות, הקאות וכאב בטן. פנה לרופא שלך מיד, אם הינך חושב/ת שיש לך חמצת לקטית. 

תופעות לוואי נוספות הינן כאב בטן הנגרם כתוצאה מדלקת של הלבלב, שינויים בשתן וכאב גב הנגרמים כתוצאה מבעיות בכליות, כולל אי ספיקת כליות, פריחה, קוצר נשימה כאב בטן הנגרם כתוצאה מדלקת של הכבד, חולשה ונפיחות של הפנים, שפתיים, לשון או גרון.בבדיקות ניתן לראות גם ירידה ברמת פוספט בדם, רמות קריאטנין גבוהות בדם, בעיות בכבד ולבלב, פגיעה בתאי אבוביות הכליה.
בנוסף הינך עלול/ה לחוות גם פירוק שריר, כאב שריר או חולשה התרככות של העצמות (המלווה בכאבי עצמות ולעתים גורמת לשברים), כבד שומני, דלקת של הכליות, השתנה מרובה והרגשת צמא, נזק לתאי אבוביות הכליה.
בבדיקות ניתן לראות גם ירידה ברמת אשלגן בדם.
פירוק השריר, התרככות העצמות (עם כאב עצמות ולעתים גם גורם לשברים), כאב שרירים, חולשת שרירים וירידה באשלגן ופוספט בדם עלולות להתרחש עקב נזק שנגרם לתאי אבוביות  הכליה.
טיפול משולב של תרופות אנטי רטרווירליות עלול לגרום לשינויים בצורת הגוף עקב שינויים בפיזור השומן. שינויים אלו יכולים לכלול איבוד שומן מהרגליים, זרועות ופנים, הגדלת רקמת השומן בבטן ובאיברים פנימיים אחרים, הגדלת השדיים וגושי שומן בחלק האחורי של הצוואר. 
הגורם למקרים אלה והשפעותיהם לטווח הארוך אינם ידועים כיום. 
טיפול משולב של תרופות אנטי רטרווירליות  עלול לגרום לעלייה בריכוז חומצה לקטית וסוכר בדם, עלייה בשומני הדם (היפרליפדמיה) ועמידות לאינסולין. הרופא יערוך בדיקות כדי לאתר שינויים האלה.
בכמה מהחולים עם HIV בשלב מתקדם של הזיהום (איידס) ועם היסטוריה של זיהומים מזדמנים, 

סימנים ותסמינים של דלקת מזיהומים קודמים עלולים להופיע בסמוך  להתחלת הטיפול  בתכשיר. משערים כי תסמינים אלה הינם הודות לשיפור בתגובה החיסונית של הגוף, המאפשרת לגוף להילחם בזיהומים שיתכן שהיו נוכחים ללא תסמינים ברורים. 
אם הינך שם/ה לב  לסימן או תסמין של דלקת, הודע/י  לרופא שלך מיד.    
אם יש לך HIV ודלקת כבד נגיפית מסוג B (הפטיטיס (B בו זמנית (קואינפקציה), חשוב מאוד לא להפסיק את הטיפול בויראד מבלי להיוועץ תחילה ברופא. יש מטופלים שנראתה אצלם החמרה בדלקת הכבד הנגיפית לאחר שהפסיקו ליטול ויראד לפי בדיקות דם או תסמינים. ייתכן שתידרש/י לבצע בדיקות דם במשך כמה חודשים לאחר הפסקת הטיפול. אצל חלק מהמטופלים עם מחלת כבד מתקדמת או שחמת כבד, לא מומלץ להפסיק את הטיפול מכיוון שהפסקת הטיפול עלולה לגרום להחמרת דלקת הכבד.
דווח מיד לרופא על תסמינים חדשים ולא רגילים שהופיעו אחרי שהפסקת ליטול את הטיפול, במיוחד תסמינים שאתה מייחס לזיהום בדלקת כבד נגיפית מסוג B.


	תופעות המחייבות התייחסות מיוחדת בדומה לתרופות אחרות השייכות לאותה קבוצה פרמקולוגית:

	...חולים עם מחלת כבד כרונית כגון דלקת כבד מסוג B או C המטופלים בתכשירים אנטי רטרווירליים, הינם בסיכון גבוה יותר לפתח תופעות לוואי חמורות בכבד ובעלות פוטנציאל לסכנת חיים, ועל כן צריכים להיות מנוטרים באופן צמוד ע"י בדיקות דם להערכת תיפקודי הכבד. 
	...חולים עם מחלת כבד כרונית כגון דלקת כבד מסוג B או C המטופלים בתכשירים אנטי רטרווירליים, הינם בסיכון גבוה יותר לפתח תופעות לוואי חמורות בכבד ובעלות פוטנציאל לסכנת חיים, ועל כן צריכים להיות מנוטרים באופן צמוד ע"י בדיקות דם להערכת תיפקודי הכבד. אם יש לך זיהום בדלקת כבד נגיפית מסוג B, הרופא ישקול בקפידה מה הטיפול הטוב ביותר עבורך. אם יש לך עבר של מחלת כבד או זיהום כרוני בדלקת כבד נגיפית מסוג B ייתכן שהרופא יבצע בדיקות דם כדי לעקוב אחרי תפקודי הכבד שלך.


	מינון
	מינון לפי הוראות הרופא בלבד. 

המינון המקובל למבוגר הינו 1 טבליה של ויראד 245 מ"ג, פעם ביום. 
אין לעבור על המנה המומלצת.

יש להשתמש בתרופה זו בזמנים קצובים כפי שנקבע ע"י הרופא המטפל. חשוב שלא תדלג/י על אף מנה. אם שכחת ליטול תרופה זו בזמן קצוב, יש ליטול מנה מיד כשנזכרת, אך בשום אופן אין ליטול שתי מנות ביחד כדי לפצות על המנה החסרה. 
	מינון לפי הוראות הרופא בלבד. 

המינון המקובל למבוגר עם HIV-1 או HBV הינו 1 טבליה של ויראד 245 מ"ג, פעם ביום. המינון הרגיל לטיפול ב-HIV-1 בילדים בני 12 שנים ומעלה שמשקלם ≥35 ק"ג הוא טבליה אחת של ויראד 245 מ"ג ליום.
אין לעבור על המנה המומלצת.

יש להשתמש בתרופה זו בזמנים קצובים כפי שנקבע ע"י הרופא המטפל. חשוב שלא תדלג/י על אף מנה. אם שכחת ליטול תרופה זו בזמן קצוב, יש ליטול מנה מיד כשנזכרת, אך בשום אופן אין ליטול שתי מנות ביחד כדי לפצות על המנה החסרה. אם כמעט הגיעה העת לנטילת המנה הבאה, אין ליטול את המנה שנשכחה. המתן וקח את המנה הבאה בזמן הקבוע.

	כיצד תוכל/י לסייע להצלחת הטיפול
	
	התייעץ/י עם הרופא לפני תחילת חידוש הטיפול בטבליות ויראד.
אם יש לך גם HBV וגם HIV והנך מתחיל ליטול ויראד, אל תפסיק את הטיפול נוגד ה-HIV שרשם לך הרופא.



עלון לרופא

	פרטים על השינוי/ים המבוקש/ים

	פרק בעלון


	טקסט נוכחי
	טקסט חדש

	Therapeutic indications
	Viread is indicated in combination with other antiretroviral medicinal products for the treatment of HIV‑1 infected adults over 18 years of age.
The demonstration of benefit of Viread is based on results of one study in treatment‑naïve patients, including patients with a high viral load (> 100,000 copies/ml) and studies in which Viread was added to stable background therapy (mainly tritherapy) in antiretroviral pre-treated patients experiencing early virological failure (< 10,000 copies/ml, with the majority of patients having < 5,000 copies/ml).

The choice of Viread to treat antiretroviral experienced patients should be based on individual viral resistance testing and/or treatment history of patients.

	Viread is indicated in combination with other antiretroviral medicinal products for the treatment of HIV‑1 infected adults and paediatric patients 12 years of age and older over 18 years of age.
The demonstration of benefit of Viread in HIV-1 infection in adults is based on results of one study in treatment‑naïve patients, including patients with a high viral load (> 100,000 copies/ml) and studies in which Viread was added to stable background therapy (mainly tritherapy) in antiretroviral pre-treated patients experiencing early virological failure (< 10,000 copies/ml, with the majority of patients having < 5,000 copies/ml).

The choice of Viread to treat antiretroviral experienced patients with HIV-1 infection should be based on individual viral resistance testing and/or treatment history of patients.


	4.2
Posology and method of administration

	Therapy should be initiated by a physician experienced in the management of HIV infection.
In exceptional circumstances in patients having particular difficulty in swallowing, Viread can be administered following disintegration of the tablet in at least 100 ml of water, orange juice or grape juice.

Adults: The recommended dose is 245 mg (one tablet) once daily taken orally with food.

Paediatric patients: Viread is not recommended for use in children below the age of 18 years due to insufficient data on safety and efficacy (see section 5.2). 
Elderly: No data are available on which to make a dose recommendation for patients over the age of 65 years (see section 4.4).

Renal insufficiency:  Tenofovir is eliminated by renal excretion and the exposure to tenofovir increases in patients with renal dysfunction (see sections 4.4 and 5.2) 
Limited data from clinical studies support once daily dosing of tenofovir disoproxil fumarate in patients with mild renal impairment (creatinine clearance 50‑80 mL/min).  Dosing interval adjustment is required, however, in all patients with moderate or severe renal impairment (creatinine clearance < 50 mL/min).  The dosing interval adjustment guidelines for this population below are based on modeling of single-dose pharmacokinetic data in non-HIV infected subjects with varying degrees of renal impairment, including end-stage renal disease requiring haemodialysis, and may not be optimal.   

Therefore, clinical response to treatment and renal function should be closely monitored in these patients (see section 4.4).

Creatinine Clearance (mL/min)*

Haemodialysis Patients

50-80

30-49

10-29

Recommended Tenofovir Disoproxil 245 mg Dosing Interval

Every 24 hours (no adjustment required)

Every 48 hours

Every 72 to 96 hours

Every 7 days following completion of a haemodialysis session**

* Calculated using ideal (lean) body weight

**Generally, once weekly dosing assuming three haemodialysis sessions per week, each of approximately 4 hours duration or after 12 hours cumulative haemodialysis.

No dosing recommendations could be drawn for non-haemodialysis patients with creatinine clearance < 10 ml/min.

Hepatic impairment: No dose adjustment is required in patients with hepatic impairment (see sections 4.4 and 5.2).

If Viread is discontinued in patients co-infected with, these patients should be closely monitored for evidence of exacerbation of hepatitis (see section 4.4).


	Therapy should be initiated by a physician experienced in the management of HIV infection and/or treatment of chronic hepatitis B.
In exceptional circumstances in patients having particular difficulty in swallowing, Viread can be administered following disintegration of the tablet in at least 100 ml of water, orange juice or grape juice.

Adults: The recommended dose for the treatment of HIV or for the treatment of chronic hepatitis B is 245 mg (one tablet) once daily taken orally with food.

Chronic hepatitis B: The optimal duration of treatment is unknown.  Treatment discontinuation may be considered as follows:

-
In HBeAg positive patients without cirrhosis, treatment should be administered for at least 6‑12 months after HBe seroconversion (HBeAg loss and HBV DNA loss with anti‑HBe detection) is confirmed or until HBs seroconversion or there is loss of efficacy (see section 4.4).  Serum ALT and HBV DNA levels should be followed regularly after treatment discontinuation to detect any late virological relapse.

-
In HBeAg negative patients without cirrhosis, treatment should be administered at least until HBs seroconversion or there is evidence of loss of efficacy.  With prolonged treatment for more than 2 years, regular reassessment is recommended to confirm that continuing the selected therapy remains appropriate for the patient.
Paediatric patients population: Viread is not recommended for use in children below the age of 128 years due to insufficient data on safety and efficacy (see section 5.2). The recommended dose for the treatment of HIV-1 in paediatric patients (12 years of age and older with body weight ≥35 kg) is 245 mg (one tablet) once daily taken orally. 

The safety of Viread in paediatric patients aged 12 to <18 years is supported by data from one randomized study in which Viread was administered to HIV-1 infected treatment-experienced subjects. In this study, the pharmacokinetic profile of Viread was similar to that found to be safe and effective in adult clinical trials. In study GS‑US‑104‑0321, 87 treatment-experienced subjects 12 to <18 years of age were treated with Viread (N=45) or placebo (N=42) in combination with an optimized background regimen (OBR) for 48 weeks. The mean baseline CD4 cell count was 374 cells/mm3
and the mean baseline plasma HIV-1 RNA was 4.6 log10 copies/ml. At baseline, 90% of subjects harboured NRTI resistance-associated substitutions in their HIV-1 isolates. Overall, the trial failed to show a difference in virologic response between the Viread and placebo treatment groups. Subgroup analyses suggest the lack of difference in virologic response may be attributable to imbalances between treatment arms in baseline viral susceptibility to Viread and OBR.

Although changes in HIV-1 RNA in these highly treatment-experienced subjects were less than anticipated, the comparability of the pharmacokinetic and safety data to that observed in adults supports the use of Viread in paediatric patients ≥12 years of age who weigh ≥35 kg and whose HIV-1 isolate is expected to be sensitive to Viread (see sections 4.4, 4.8 and 5.2).
No data are currently available in paediatric patients infected with chronic hepatitis B.
Elderly: No data are available on which to make a dose recommendation for patients over the age of 65 years (see section 4.4).

Renal insufficiency:  Tenofovir is eliminated by renal excretion and the exposure to tenofovir increases in patients with renal dysfunction (see sections 4.4 and 5.2) There are limited data on the safety and efficacy of tenofovir disoproxil fumarate in patients with moderate and severe renal impairment (creatinine clearance < 50 ml/min) and long term safety data has not been evaluated for mild renal impairment (creatinine clearance 50‑80 ml/min).  Therefore, in patients with renal impairment tenofovir disoproxil fumarate should only be used if the potential benefits of treatment are considered to outweigh the potential risks.  Dose interval adjustments are recommended for patients with creatinine clearance < 50 ml/min.

Mild renal impairment (creatinine clearance 50‑80 ml/min): Limited data from clinical studies support once daily dosing of tenofovir disoproxil fumarate in patients with mild renal impairment.

Moderate renal impairment (creatinine clearance 30‑49 ml/min): Administration of 245 mg tenofovir disoproxil (as fumarate) every 48 hours is recommended based on modelling of single-dose pharmacokinetic data in non‑HIV and non‑HBV infected subjects with varying degrees of renal impairment, including end-stage renal disease requiring haemodialysis, but has not been confirmed in clinical studies.  Therefore, clinical response to treatment and renal function should be closely monitored in these patients (see sections 4.4 and 5.2).

Severe renal impairment (creatinine clearance < 30 ml/min) and haemodialysis patients: Adequate dose adjustments cannot be applied due to lack of alternative tablet strengths, therefore use in this group of patients is not recommended.  If no alternative treatment is available, prolonged dose intervals may be used as follows:

Severe renal impairment: 245 mg tenofovir disoproxil (as fumarate) may be administered every 72‑96 hours (dosing twice a week).

Haemodialysis patients: 245 mg tenofovir disoproxil (as fumarate) may be administered every 7 days following completion of a haemodialysis session*.

These dose adjustments have not been confirmed in clinical studies.  Simulations suggest that the prolonged dose interval is not optimal and could result in increased toxicity and possibly inadequate response.  Therefore clinical response to treatment and renal function should be closely monitored (see sections 4.4 and 5.2).

* Generally, once weekly dosing assuming three haemodialysis sessions per week, each of approximately 4 hours duration or after 12 hours cumulative haemodialysis.
Limited data from clinical studies support once daily dosing of tenofovir disoproxil fumarate in patients with mild renal impairment (creatinine clearance 50‑80 mL/min).  Dosing interval adjustment is required, however, in all patients with moderate or severe renal impairment (creatinine clearance < 50 mL/min).  The dosing interval adjustment guidelines for this population below are based on modeling of single-dose pharmacokinetic data in non-HIV infected subjects with varying degrees of renal impairment, including end-stage renal disease requiring haemodialysis, and may not be optimal.   

Therefore, clinical response to treatment and renal function should be closely monitored in these patients (see section 4.4).

Creatinine Clearance (mL/min)*

Haemodialysis Patients

50-80

30-49

10-29

Recommended Tenofovir Disoproxil 245 mg Dosing Interval

Every 24 hours (no adjustment required)

Every 48 hours

Every 72 to 96 hours

Every 7 days following completion of a haemodialysis session**

* Calculated using ideal (lean) body weight

**Generally, once weekly dosing assuming three haemodialysis sessions per week, each of approximately 4 hours duration or after 12 hours cumulative haemodialysis.
No dosing recommendations canould be drawn given for non-haemodialysis patients with creatinine clearance < 10 ml/min.

No data are available to make dose recommendations in paediatric patients 12 years of age and older with renal impairment.
Hepatic impairment: No dose adjustment is required in patients with hepatic impairment (see sections 4.4 and 5.2).

If Viread is discontinued in patients with chronic hepatitis B with or without HIV co-infectedion with, these patients should be closely monitored for evidence of exacerbation of hepatitis (see section 4.4).



	Special warnings and precautions for use 
	Viread should not be administered concurrently with Truvada (emtricitabine/tenofovir DF combination tablet), Atripla (efavirenz/emtricitabine/tenofovir DF combination tablet) or Hepsera (adefovir dipivoxil).

Tenofovir disoproxil fumarate has not been studied in patients under the age of 18.

Tenofovir is principally eliminated via the kidney.   
Renal failure, renal impairment, elevated creatinine, hypophosphataemia and proximal tubulopathy (including Fanconi syndrome) have been reported with the use of tenofovir disoproxil fumarate in clinical practice (see section 4.8). 

It is recommended that creatinine clearance is calculated in all patients prior to initiating therapy with tenofovir disoproxil fumarate and renal function (creatinine clearance and serum phosphate) is also monitored every four weeks during the first year, and then every three months.  In patients at risk for renal impairment, including patients who have previously experienced renal events while receiving adefovir dipivoxil, consideration should be given to more frequent monitoring of renal function.

Tenofovir exposure may be markedly increased in patients with moderate or severe renal impairment (creatinine clearance < 50 mL/min) receiving daily doses of tenofovir disoproxil fumarate and a dosing interval adjustment is required in these patients (see sections 4.2 and 5.2).  The safety and efficacy of tenofovir disoproxil fumarate therapy have not been established in patients with moderate or severe renal impairment and so the potential benefit of tenofovir disoproxil fumarate therapy should be assessed against the potential risk of renal toxicity.  Careful monitoring for signs of toxicity, such as deterioration of renal function, but also for changes in viral load is required in patients with pre-existing renal impairment once tenofovir disoproxil fumarate has been started at prolonged dosing intervals.

If serum phosphate is < 1.5 mg/dl (0.48 mmol/l) or creatinine clearance is decreased to < 50 mL/min in any patient receiving tenofovir disoproxil fumarate, renal function should be re-evaluated within one week, including measurements of blood glucose, blood potassium and urine glucose concentrations (see section 4.8, proximal tubulopathy).  The dose interval of tenofovir disoproxil fumarate should be adjusted if creatinine clearance is decreased to < 50 mL/min (see section 4.2).  Consideration should also be given to interrupting treatment with tenofovir disoproxil fumarate in patients with creatinine clearance decreased to < 50 mL/min or decreases in serum phosphate to < 1.0 mg/dl (0.32 mmol/l).
Use of tenofovir disoproxil fumarate should be avoided with concurrent or recent use of a nephrotoxic medicinal product (e.g. aminoglycosides, amphotericin B, foscarnet, ganciclovir, pentamidine, vancomycin, cidofovir or interleukin‑2).  If concomitant use of tenofovir disoproxil fumarate and nephrotoxic agents is unavoidable, renal function should be monitored weekly. 

Tenofovir disoproxil fumarate has not been clinically evaluated in patients receiving medicinal products which are secreted by the same renal transporter, human organic anion transporter 1 (hOAT1) (e.g. adefovir dipivoxil; cidofovir, a known nephrotoxic medicinal product). This renal transporter (hOAT1) may be responsible for tubular secretion and in part, renal elimination of tenofovir, adefovir and cidofovir. Consequently, the pharmacokinetics of these medicinal products might be modified if they are co-administered. In healthy volunteers, a single dose of adefovir dipivoxil given with tenofovir disoproxil fumarate did not result in a relevant drug-drug interaction with regard to pharmacokinetics. However, the clinical safety including potential renal effects of the coadministration of adefovir dipivoxil and tenofovir disoproxil fumarate is unknown. Unless clearly necessary, concomitant use of these medicinal products is not recommended, but if such use is unavoidable, renal function should be monitored weekly (see section 4.5).
In a 144-week controlled clinical study that compared tenofovir disoproxil fumarate with stavudine in combination with lamivudine and efavirenz in antiretroviral-naïve patients, small decreases in bone mineral density of the hip and spine were observed in both treatment groups. Decreases in bone mineral density of spine and changes in bone biomarkers from baseline were significantly greater in the tenofovir disoproxil fumarate treatment group at 144 weeks. Decreases in bone mineral density of hip were significantly greater in this group until 96 weeks. However, there was no increased risk of fractures or evidence for clinically relevant bone abnormalities over 144 weeks.  
Bone abnormalities (infrequently contributing to fractures) may be associated with proximal renal tubulopathy (see section 4.8). If bone abnormalities are suspected then appropriate consultation should be obtained.
Tenofovir disoproxil fumarate should be avoided in antiretroviral experienced patients with strains harbouring the K65R mutation (see section 5.1).

Tenofovir disoproxil fumarate has not been studied in patients over the age of 65.  Elderly patients are more likely to have decreased renal function, therefore caution should be exercised when treating elderly patients with tenofovir disoproxil fumarate.

Liver disease: Tenofovir and tenofovir disoproxil fumarate are not metabolised by liver enzymes.  A pharmacokinetic study has been performed in non-HIV infected patients with various degrees of hepatic impairment. No significant pharmacokinetic alteration has been observed in these patients (see section 5.2).
The safety and efficacy data of tenofovir disoproxil fumarate are limited in patients with significant underlying liver disorders.  Patients with chronic hepatitis B or C and treated with combination antiretroviral therapy are at an increased risk for severe and potentially fatal hepatic adverse events. In case of concomitant antiviral therapy for hepatitis B or C, please refer also to the relevant product information for these medicinal products.

Severe acute exacerbations of hepatitis may occur in HIV-infected patients co-infected with HBV following discontinuation of tenofovir disoproxil fumarate.  Patients with HIV infection co-infected with HBV should be closely monitored with both clinical and laboratory follow‑up for at least several months after stopping tenofovir disoproxil fumarate. If appropriate, resumption of anti-hepatitis B therapy may be warranted.In patients with advanced liver disease or cirrhosis, discontinuation of anti-hepatitis B therapy is not recommended since post-treatment exacerbation of hepatitis may lead to hepatic decompensation.

Patients with pre-existing liver dysfunction including chronic active hepatitis have an increased frequency of liver function abnormalities during combination antiretroviral therapy and should be monitored according to standard practice. If there is evidence of worsening liver disease in such patients, interruption or discontinuation of treatment must be considered.

Lactic acidosis: Lactic acidosis, usually associated with hepatic steatosis, has been reported with the use of nucleoside analogues.  The preclinical and clinical data suggest that the risk of occurrence of lactic acidosis, a class effect of nucleoside analogues, is low for tenofovir disoproxil fumarate.  However, as tenofovir is structurally related to nucleoside analogues, this risk cannot be excluded.  Early symptoms (symptomatic hyperlactatemia) include benign digestive symptoms (nausea, vomiting and abdominal pain), non‑specific malaise, loss of appetite, weight loss, respiratory symptoms (rapid and/or deep breathing) or neurological symptoms (including motor weakness).  Lactic acidosis has a high mortality and may be associated with pancreatitis, liver failure or renal failure.  Lactic acidosis generally occurred after a few or several months of treatment.  

Treatment with nucleoside analogues should be discontinued in the setting of symptomatic hyperlactatemia and metabolic/lactic acidosis, progressive hepatomegaly, or rapidly elevating aminotransferase levels.

Caution should be exercised when administering nucleoside analogues to any patient (particularly obese women) with hepatomegaly, hepatitis or other known risk factors for liver disease and hepatic steatosis (including certain medicinal products and alcohol).  Patients co‑infected with hepatitis C and treated with alpha interferon and ribavirin may constitute a special risk.

Patients at increased risk should be followed closely.

Combination antiretroviral therapy has been associated with the redistribution of body fat (lipodystrophy) in HIV patients.  The long-term consequences of these events are currently unknown. Knowledge about the mechanism is incomplete.  A connection between visceral lipomatosis and protease inhibitors and lipoatrophy and nucleoside reverse transcriptase inhibitors has been hypothesised.  A higher risk of lipodystrophy has been associated with individual factors such as older age, and with drug related factors such as longer duration of antiretroviral treatment and associated metabolic disturbances.  Clinical examination should include evaluation for physical signs of fat redistribution.  Consideration should be given to the measurement of fasting serum lipids and blood glucose.  Lipid disorders should be managed as clinically appropriate (see section 4.8).

Tenofovir is structurally related to nucleoside analogues hence the risk of lipodystrophy cannot be excluded. However, 144-week clinical data from antiretroviral-naïve patients indicate that the risk of lipodystrophy was lower with tenofovir disoproxil fumarate than with stavudine when administered with lamivudine and efavirenz. 

Nucleoside and nucleotide analogues have been demonstrated in vitro and in vivo to cause a variable degree of mitochondrial damage. There have been reports of mitochondrial dysfunction in HIV negative infants exposed in utero and/or postnatally to nucleoside analogues. The main adverse events reported are haematological disorders (anaemia, neutropenia), metabolic disorders (hyperlactataemia, hyperlipasaemia). These events are often transitory. Some late-onset neurological disorders have been reported (hypertonia, convulsion, abnormal behaviour). Whether the neurological disorders are transient or permanent is currently unknown. Any child exposed in utero to nucleoside and nucleotide analogues, even HIV negative children, should have clinical and laboratory follow-up and should be fully investigated for possible mitochondrial dysfunction in case of relevant signs or symptoms. These findings do not affect current national recommendations to use antiretroviral therapy in pregnant women to prevent vertical transmission of HIV.

Immune Reactivation Syndrome: In HIV infected patients with severe immune deficiency at the time of institution of combination antiretroviral therapy (CART), an inflammatory reaction to asymptomatic or residual opportunistic pathogens may arise and cause serious clinical conditions, or aggravation of symptoms. Typically, such reactions have been observed within the first few weeks or months of initiation of CART. Relevant examples are cytomegalovirus retinitis, generalised and/or focal mycobacterium infections, and Pneumocystis jirovecipneumonia. Any inflammatory symptoms should be evaluated and treatment instituted when necessary.

Osteonecrosis: Although the etiology is considered to be multifactorial (including corticosteroid use, alcohol consumption, severe immunosuppression, higher body mass index), cases of osteonecrosis have been reported particularly in patients with advanced HIV‑disease and/or long‑term exposure to combination antiretroviral therapy (CART).  Patients should be advised to seek medical advice if they experience joint aches and pain, joint stiffness or difficulty in movement.
Co‑administration of tenofovir disoproxil fumarate and didanosine: is not recommended. Co‑administration of tenofovir disoproxil fumarate and didanosine results in a 40-60% increase in systemic exposure to didanosine that may increase the risk of didanosine-related adverse events (see section 4.5).  Rare cases of pancreatitis and lactic acidosis, sometimes fatal, have been reported.  Co-administration of tenofovir disoproxil fumarate and didanosine at a dose of 400 mg daily has been associated with a significant decrease in CD4 cell count, possibly due to an intracellular interaction increasing phosphorylated (i.e. active) didanosine.  A decreased dosage of 250 mg didanosine co-administered with tenofovir disoproxil fumarate therapy has been associated with reports of high rates of virological failure within several tested combinations.
Triple nucleoside therapy: There have been reports of a high rate of virological failure and of emergence of resistance at early stage when tenofovir disoproxil fumarate was combined with lamivudine and abacavir as well as with lamivudine and didanosine as a once daily regimen.

Patients must be advised that antiretroviral therapies, including tenofovir disoproxil fumarate, have not been proven to prevent the risk of transmission of HIV to others through sexual contact or  contamination with blood.  Appropriate precautions must continue to be used.

Viread contains lactose monohydrate.  Consequently, patients with rare hereditary problems of galactose intolerance, the Lapp lactase deficiency, or glucose‑galactose malabsorption should not take this medicine.


	Viread should not be administered concurrently with Truvada (emtricitabine/tenofovir DF combination tablet), Atripla (efavirenz/emtricitabine/tenofovir DF combination tablet) or Hepsera (adefovir dipivoxil).
Tenofovir disoproxil fumarate has not been studied in patients under the age of 18.
General: Tenofovir disoproxil fumarate has not been studied in patients under the age of 12 or in patients over the age of 65.  Elderly patients are more likely to have decreased renal function, therefore caution should be exercised when treating elderly patients with tenofovir disoproxil fumarate (see below).
HIV antibody testing should be offered to all HBV infected patients before initiating tenofovir disoproxil fumarate therapy (see below Co‑infection with HIV‑1 and hepatitis B).
Patients must be advised that tenofovir disoproxil fumarate hasve not been proven to prevent the risk of transmission of HIV or HBV to others through sexual contact or  contamination with blood.  Appropriate precautions must continue to be used.

Viread contains lactose monohydrate.  Consequently, patients with rare hereditary problems of galactose intolerance, the Lapp lactase deficiency, or glucose‑galactose malabsorption should not take this medicinal producte.

Co-administration of other medicinal products:

· Viread should not be administered with any other medicinal products containing tenofovir disoproxil fumarate (Truvada or Atripla).

· Viread should also not be administered concurrently with adefovir dipivoxil.

· Co‑administration of tenofovir disoproxil fumarate and didanosine is not recommended.  Co‑administration of tenofovir disoproxil fumarate and didanosine results in a 40‑60% increase in systemic exposure to didanosine that may increase the risk of didanosine‑related adverse events (see section 4.5).  Rare cases of pancreatitis and lactic acidosis, sometimes fatal, have been reported.  Co‑administration of tenofovir disoproxil fumarate and didanosine at a dose of 400 mg daily has been associated with a significant decrease in CD4 cell count, possibly due to an intracellular interaction increasing phosphorylated (i.e. active) didanosine.  A decreased dosage of 250 mg didanosine co‑administered with tenofovir disoproxil fumarate therapy has been associated with reports of high rates of virological failure within several tested combinations for the treatment of HIV‑1 infection.
Triple nucleoside therapy with nucleosides/nucleotides: There have been reports of a high rate of virological failure and of emergence of resistance at early stage in HIV patients when tenofovir disoproxil fumarate was combined with lamivudine and abacavir as well as with lamivudine and didanosine as a once daily regimen.

Renal function: Tenofovir is principally eliminated via the kidney.Renal failure, renal impairment, elevated creatinine, hypophosphataemia and proximal tubulopathy (including Fanconi syndrome) have been reported with the use of tenofovir disoproxil fumarate in clinical practice (see section 4.8).
Renal safety with tenofovir has only been studied to a very limited degree in patients with impaired renal function (CrCl < 80 ml/min). 

It is recommended that creatinine clearance is calculated in all patients prior to initiating therapy with tenofovir disoproxil fumarate and renal function (creatinine clearance and serum phosphate) is also monitored every four weeks during the first year, and then every three months.  In patients at risk for renal impairment, including patients who have previously experienced renal events while receiving adefovir dipivoxil, consideration should be given to more frequent monitoring of renal function.

Patients with creatinine clearance < 50 ml/min, including haemodialysis patients: There are limited data on the safety and efficacy of tenofovir disoproxil fumarate in patients with impaired renal function.  Therefore, tenofovir disoproxil fumarate should only be used if the potential benefits of treatment are considered to outweigh the potential risks.  In patients with severe renal impairment (creatinine clearance < 30 ml/min) use of tenofovir is not recommended.  If no alternative treatment is available, the dosing interval must be adjusted and renal function should be closely monitored (see sections 4.2 and 5.2).
Tenofovir exposure may be markedly increased in patients with moderate or severe renal impairment (creatinine clearance < 50 mL/min) receiving daily doses of tenofovir disoproxil fumarate and a dosing interval adjustment is required in these patients (see sections 4.2 and 5.2).  The safety and efficacy of tenofovir disoproxil fumarate therapy have not been established in patients with moderate or severe renal impairment and so the potential benefit of tenofovir disoproxil fumarate therapy should be assessed against the potential risk of renal toxicity.  Careful monitoring for signs of toxicity, such as deterioration of renal function, but also for changes in viral load is required in patients with pre-existing renal impairment once tenofovir disoproxil fumarate has been started at prolonged dosing intervals.

If serum phosphate is < 1.5 mg/dl (0.48 mmol/l) or creatinine clearance is decreased to < 50 ml/min in any patient receiving tenofovir disoproxil fumarate, renal function should be re-evaluated within one week, including measurements of blood glucose, blood potassium and urine glucose concentrations (see section 4.8, proximal tubulopathy).  The dose interval of tenofovir disoproxil fumarate should be adjusted if creatinine clearance is decreased to < 50 mL/min (see section 4.2).  Consideration should also be given to interrupting treatment with tenofovir disoproxil fumarate in patients with creatinine clearance decreased to < 50 ml/min or decreases in serum phosphate to < 1.0 mg/dl (0.32 mmol/l).
Use of tenofovir disoproxil fumarate should be avoided with concurrent or recent use of a nephrotoxic medicinal product (e.g. aminoglycosides, amphotericin B, foscarnet, ganciclovir, pentamidine, vancomycin, cidofovir or interleukin‑2).  If concomitant use of tenofovir disoproxil fumarate and nephrotoxic agents is unavoidable, renal function should be monitored weekly. 

Tenofovir disoproxil fumarate has not been clinically evaluated in patients receiving medicinal products which are secreted by the same renal pathway, including the transport proteins transporter, human organic anion transporter 1(hOAT1) 1 and 3 or MRP 4 (e.g. adefovir dipivoxil; cidofovir, a known nephrotoxic medicinal product). Theise renal transporter proteins (hOAT1) may be responsible for tubular secretion and in part, renal elimination of tenofovir adefovir and cidofovir. Consequently, the pharmacokinetics of these medicinal products which are secreted by the same renal pathway including transport proteins hOAT 1 and 3 or MRP 4 might be modified if they are co-administered. In healthy volunteers, a single dose of adefovir dipivoxil given with tenofovir disoproxil fumarate did not result in a relevant drug-drug interaction with regard to pharmacokinetics. However, the clinical safety including potential renal effects of the coadministration of adefovir dipivoxil and tenofovir disoproxil fumarate is unknown. Unless clearly necessary, concomitant use of these medicinal products which are secreted by the same renal pathway is not recommended, but if such use is unavoidable, renal function should be monitored weekly (see section 4.5).
Bone effects: In HIV infected patients, Iin a 144-week controlled clinical study that compared tenofovir disoproxil fumarate with stavudine in combination with lamivudine and efavirenz in antiretroviral-naïve patients, small decreases in bone mineral density (BMD) of the hip and spine were observed in both treatment groups. Decreases in BMD bone mineral density of spine and changes in bone biomarkers from baseline were significantly greater in the tenofovir disoproxil fumarate treatment group at 144 weeks. Decreases in BMD bone mineral density of hip were significantly greater in this group until 96 weeks. However, there was no increased risk of fractures or evidence for clinically relevant bone abnormalities over 144 weeks.  
Bone abnormalities (infrequently contributing to fractures) may be associated with proximal renal tubulopathy (see section 4.8). 

If bone abnormalities are suspected or detected then appropriate consultation should be obtained.
The bone effects of Viread have not been studied in patients with chronic HBV infection.
Paediatric population: Viread may cause a reduction in BMD. The effects of tenofovir disoproxil fumarate-associated changes in BMD on long-term bone health and future fracture risk are currently unknown (see section 5.1).

Assessment of bone mineral density (BMD) should be considered for adults and paediatric patients 12 years of age and older who have a history of pathologic bone fracture or other risk factors for  osteoporosis or bone loss. Although the effect of supplementation with calcium and vitamin D was not studied, such supplementation may be beneficial for all patients. If bone abnormalities are suspected then appropriate consultation should be obtained.

In a clinical study of HIV-1 infected paediatric subjects 12 years of age and older (study GS‑US‑104‑0321), bone effects were similar to adult subjects. Under normal circumstances BMD increases rapidly in this age group. In this study, the mean rate of bone gain was less in the VIREAD-treated group compared to the placebo group. Six VIREAD treated subjects and one placebo treated subject had significant (>4%) lumbar spine BMD loss in 48 weeks. Among 28 subjects receiving 96 weeks of VIREAD, Z-scores declined by -0.341 for lumbar spine and -0.458 for total body. Skeletal growth (height) appeared to be unaffected. Markers of bone turnover in VIREAD-treated paediatric subjects 12 years

of age and older suggest increased bone turnover, consistent with the effects observed in adults.
Tenofovir disoproxil fumarate should be avoided in antiretroviral experienced patients with strains harbouring the K65R mutation (see section 5.1).

Tenofovir disoproxil fumarate has not been studied in patients over the age of 65.  Elderly patients are more likely to have decreased renal function, therefore caution should be exercised when treating elderly patients with tenofovir disoproxil fumarate.

Liver disease: Safety and efficacy data are very limited in liver transplant patients.

There are limited data on the safety and efficacy of tenofovir disoproxil fumarate in HBV infected patients with decompensated liver disease and who have a Child‑Pugh‑Turcotte (CPT) score > 9.  These patients may be at higher risk of experiencing serious hepatic or renal adverse reactions.  Therefore, hepatobiliary and renal parameters should be closely monitored in this patient population.
Tenofovir and tenofovir disoproxil fumarate are not metabolised by liver enzymes.  A pharmacokinetic study has been performed in non-HIV infected patients with various degrees of hepatic impairment. No significant pharmacokinetic alteration has been observed in these patients (see section 5.2).
The safety and efficacy data of tenofovir disoproxil fumarate are limited in patients with significant underlying liver disorders.  Patients with chronic hepatitis B or C and treated with combination antiretroviral therapy are at an increased risk for severe and potentially fatal hepatic adverse events. In case of concomitant antiviral therapy for hepatitis B or C, please refer also to the relevant product information for these medicinal products.

Exacerbations of hepatitis:

Flares on treatment: Spontaneous exacerbations in chronic hepatitis B are relatively common and are characterised by transient increases in serum ALT.  After initiating antiviral therapy, serum ALT may increase in some patients (see section 4.8).  In patients with compensated liver disease, these increases in serum ALT are generally not accompanied by an increase in serum bilirubin concentrations or hepatic decompensation.  Patients with cirrhosis may be at a higher risk for hepatic decompensation following hepatitis exacerbation, and therefore should be monitored closely during therapy.

Flares after treatment discontinuation: Acute exacerbation of hepatitis has also been reported in patients who have discontinued hepatitis B therapy.  Post‑treatment exacerbations are usually associated with rising HBV DNA, and the majority appears to be self‑limited.  However, severe exacerbations, including fatalities, have been reported.  Hepatic function should be monitored at repeated intervals with both clinical and laboratory follow‑up for at least 6 months after discontinuation of hepatitis B therapy.  If appropriate, resumption of hepatitis B therapy may be warranted.  In patients with advanced liver disease or cirrhosis, treatment discontinuation is not recommended since post‑treatment exacerbation of hepatitis may lead to hepatic decompensation.

Liver flares are especially serious, and sometimes fatal in patients with decompensated liver disease.
Severe acute exacerbations of hepatitis may occur in HIV-infected patients co-infected with HBV following discontinuation of tenofovir disoproxil fumarate.  Patients with HIV infection co-infected with HBV should be closely monitored with both clinical and laboratory follow‑up for at least several months after stopping tenofovir disoproxil fumarate. If appropriate, resumption of anti-hepatitis B therapy may be warranted.In patients with advanced liver disease or cirrhosis, discontinuation of anti-hepatitis B therapy is not recommended since post-treatment exacerbation of hepatitis may lead to hepatic decompensation.

Patients with pre-existing liver dysfunction including chronic active hepatitis have an increased frequency of liver function abnormalities during combination antiretroviral therapy and should be monitored according to standard practice. If there is evidence of worsening liver disease in such patients, interruption or discontinuation of treatment must be considered.

Co‑infection with hepatitis C or D: There are no data on the efficacy of tenofovir in patients co‑infected with hepatitis C or D virus.

Co‑infection with HIV‑1 and hepatitis B: Due to the risk of development of HIV resistance, tenofovir disoproxil fumarate should only be used as part of an appropriate antiretroviral combination regimen in HIV/HBV co‑infected patients.  Patients with pre-existing liver dysfunction including chronic active hepatitis have an increased frequency of liver function abnormalities during combination antiretroviral therapy and should be monitored according to standard practice.  If there is evidence of worsening liver disease in such patients, interruption or discontinuation of treatment must be considered.  However, it should be noted that increases of ALT can be part of HBV clearance during therapy with tenofovir, see above Exacerbations of hepatitis.
Lactic acidosis: Lactic acidosis, usually associated with hepatic steatosis, has been reported with the use of nucleoside analogues.  The preclinical and clinical data suggest that the risk of occurrence of lactic acidosis, a class effect of nucleoside analogues, is low for tenofovir disoproxil fumarate.  However, as tenofovir is structurally related to nucleoside analogues, this risk cannot be excluded.  Early symptoms (symptomatic hyperlactatemia) include benign digestive symptoms (nausea, vomiting and abdominal pain), non‑specific malaise, loss of appetite, weight loss, respiratory symptoms (rapid and/or deep breathing) or neurological symptoms (including motor weakness).  Lactic acidosis has a high mortality and may be associated with pancreatitis, liver failure or renal failure.  Lactic acidosis generally occurred after a few or several months of treatment.  

Treatment with nucleoside analogues should be discontinued in the setting of symptomatic hyperlactatemia and metabolic/lactic acidosis, progressive hepatomegaly, or rapidly elevating aminotransferase levels.

Caution should be exercised when administering nucleoside analogues to any patient (particularly obese women) with hepatomegaly, hepatitis or other known risk factors for liver disease and hepatic steatosis (including certain medicinal products and alcohol).  Patients co‑infected with hepatitis C and treated with alpha interferon and ribavirin may constitute a special risk.

Patients at increased risk should be followed closely.

Lipodystrophy (lipoatrophy/lipomatosis): In HIV infected patients, Ccombination antiretroviral therapy has been associated with the redistribution of body fat (lipodystrophy) in HIV patients.  The long-term consequences of these events are currently unknown. Knowledge about the mechanism is incomplete.  A connection between visceral lipomatosis and protease inhibitors and lipoatrophy and nucleoside reverse transcriptase inhibitors has been hypothesised.  A higher risk of lipodystrophy has been associated with individual factors such as older age, and with drug related factors such as longer duration of antiretroviral treatment and associated metabolic disturbances.  Clinical examination should include evaluation for physical signs of fat redistribution.  Consideration should be given to the measurement of fasting serum lipids and blood glucose.  Lipid disorders should be managed as clinically appropriate (see section 4.8).

Tenofovir is structurally related to nucleoside analogues hence the risk of lipodystrophy cannot be excluded. However, 144-week clinical data from antiretroviral-naïve HIV infected patients indicate that the risk of lipodystrophy was lower with tenofovir disoproxil fumarate than with stavudine when administered with lamivudine and efavirenz. 

Mitochondrial dysfunction: Nucleoside and nucleotide analogues have been demonstrated in vitro and in vivo to cause a variable degree of mitochondrial damage. There have been reports of mitochondrial dysfunction in HIV negative infants exposed in utero and/or postnatally to nucleoside analogues. The main adverse events reported are haematological disorders (anaemia, neutropenia), metabolic disorders (hyperlactataemia, hyperlipasaemia). These events are often transitory. Some late-onset neurological disorders have been reported (hypertonia, convulsion, abnormal behaviour). Whether the neurological disorders are transient or permanent is currently unknown. Any child exposed in utero to nucleoside and nucleotide analogues, even HIV negative children, should have clinical and laboratory follow-up and should be fully investigated for possible mitochondrial dysfunction in case of relevant signs or symptoms. These findings do not affect current national recommendations to use antiretroviral therapy in pregnant women to prevent vertical transmission of HIV.

Immune Reactivation Syndrome: In HIV infected patients with severe immune deficiency at the time of institution of combination antiretroviral therapy (CART), an inflammatory reaction to asymptomatic or residual opportunistic pathogens may arise and cause serious clinical conditions, or aggravation of symptoms. Typically, such reactions have been observed within the first few weeks or months of initiation of CART. Relevant examples are cytomegalovirus retinitis, generalised and/or focal mycobacterium infections, and Pneumocystis jirovecii pneumonia. Any inflammatory symptoms should be evaluated and treatment instituted when necessary.

Osteonecrosis: Although the etiology is considered to be multifactorial (including corticosteroid use, alcohol consumption, severe immunosuppression, higher body mass index), cases of osteonecrosis have been reported particularly in patients with advanced HIV‑disease and/or long‑term exposure to combination antiretroviral therapy (CART).  Patients should be advised to seek medical advice if they experience joint aches and pain, joint stiffness or difficulty in movement.
Co‑administration of tenofovir disoproxil fumarate and didanosine: is not recommended. Co‑administration of tenofovir disoproxil fumarate and didanosine results in a 40-60% increase in systemic exposure to didanosine that may increase the risk of didanosine-related adverse events (see section 4.5).  Rare cases of pancreatitis and lactic acidosis, sometimes fatal, have been reported.  Co-administration of tenofovir disoproxil fumarate and didanosine at a dose of 400 mg daily has been associated with a significant decrease in CD4 cell count, possibly due to an intracellular interaction increasing phosphorylated (i.e. active) didanosine.  A decreased dosage of 250 mg didanosine co-administered with tenofovir disoproxil fumarate therapy has been associated with reports of high rates of virological failure within several tested combinations.
Triple nucleoside therapy: There have been reports of a high rate of virological failure and of emergence of resistance at early stage when tenofovir disoproxil fumarate was combined with lamivudine and abacavir as well as with lamivudine and didanosine as a once daily regimen.
Patients must be advised that antiretroviral therapies, including tenofovir disoproxil fumarate, have not been proven to prevent the risk of transmission of HIV to others through sexual contact or  contamination with blood.  Appropriate precautions must continue to be used.
Viread contains lactose monohydrate.  Consequently, patients with rare hereditary problems of galactose intolerance, the Lapp lactase deficiency, or glucose‑galactose malabsorption should not take this medicine.



	Interaction with other medicinal products and other forms of interaction
	Interaction studies have only been performed in adults.
Based on the results of in vitro experiments and the known elimination pathway of tenofovir, the potential for CYP450 mediated interactions involving tenofovir with other medicinal products is low.

Tenofovir is excreted renally, both by filtration and active secretion via the anionic transporter (hOAT1).  Co-administration of tenofovir disoproxil fumarate with other medicinal products that are also actively secreted via the anionic transporter (e.g. cidofovir) may result in increased concentrations of tenofovir or of the coadministered medicinal product (see section 4.4).

Concomitant antiretroviral medicinal products 

Emtricitabine, lamivudine, indinavir, efavirenz, nelfinavir, and saquinavir (ritonavir boosted): co‑administration with tenofovir disoproxil fumarate did not result in any clinically relevant interaction.  

When tenofovir disoproxil fumarate was administered with lopinavir/ritonavir, no changes were observed in the pharmacokinetics of lopinavir and ritonavir. Tenofovir AUC was increased by approximately 30% when tenofovir disoproxil fumarate was administered with lopinavir/ritonavir.
Higher tenofovir concentrations could potentiate tenofovir associated adverse events, including renal disorders.
When didanosine gastro-resistant capsules were administered 2 hours prior to or concurrently with tenofovir disoproxil fumarate, the AUC for didanosine was on average increased by 48% and 60% respectively.  The mean increase in the AUC of didanosine was 44% when the buffered tablets were administered 1 hour prior to tenofovir.  In both cases the pharmacokinetic parameters for tenofovir administered with a light meal were unchanged. The co‑administration of tenofovir disoproxil fumarate and didanosine is not recommended (see section 4.4).

When tenofovir disoproxil fumarate was administered with atazanavir, a decrease in concentrations of atazanavir was observed (decrease of 25% and 40% of AUC and Cmin respectively compared to atazanavir 400 mg). When ritonavir was added to atazanavir, the negative impact of tenofovir on atazanavir Cmin was significantly reduced, whereas the decrease of AUC was of the same magnitude (decrease of 25% and 26% of AUC and Cmin respectively compared to atazanavir/ritonavir 300/100 mg). The co-administration of atazanavir/ritonavir with tenofovir resulted in increased exposure to tenofovir.  Higher tenofovir concentrations could potentiate tenofovir-associated adverse events, including renal disorders.  The co-administration of atazanavir with ritonavir in combination with tenofovir has been substantiated in a clinical study.

Other interactions

Co-administration of tenofovir disoproxil fumarate, methadone, ribavirin, rifampicin, adefovir dipivoxil (see section 4.4) or the hormonal contraceptive norgestimate/ethinyl oestradiol did not result in any pharmacokinetic interaction.

Tenofovir disoproxil fumarate must be taken with food, as food enhances the bioavailability of tenofovir (see section 5.2).

	Interaction studies have only been performed in adults.

Based on the results of in vitro experiments and the known elimination pathway of tenofovir, the potential for CYP450 mediated interactions involving tenofovir with other medicinal products is low.

Concomitant use not recommended:

Viread should not be administered with any other medicinal products containing tenofovir disoproxil fumarate (Truvada or Atripla).
Viread should also not be administered concurrently with adefovir dipivoxil.
Didanosine: Co‑administration of tenofovir disoproxil fumarate and didanosine is not recommended (see section 4.4 and Table 1).

Renally eliminated medicinal products: Since Ttenofovir is primarily eliminatedxcreted by the kidneysrenally, both by filtration and active secretion via the anionic transporter (hOAT1).co-administration of tenofovir disoproxil fumarate with other medicinal products that reduce renal function or compete for active tubular secretion via transport proteins hOAT 1, hOAT 3 or MRP 4 products that are also actively secreted via the anionic transporter (e.g. cidofovir) may result in increased serum concentrations of tenofovir and/or of the co-administered medicinal products (see section 4.4).

Use of tenofovir disoproxil fumarate should be avoided with concurrent or recent use of a nephrotoxic medicinal product. Some examples include, but are not limited to, aminoglycosides, amphotericin B, foscarnet, ganciclovir, pentamidine, vancomycin, cidofovir or interleukin-2 (see section 4.4).

Given that tacrolimus can affect renal function, close monitoring is recommended when it is co-administered with tenofovir disoproxil fumarate.
Concomitant antiretroviral medicinal products 

Emtricitabine, lamivudine, indinavir, efavirenz, nelfinavir, and saquinavir (ritonavir boosted): co‑administration with tenofovir disoproxil fumarate did not result in any clinically relevant interaction.  

When tenofovir disoproxil fumarate was administered with lopinavir/ritonavir, no changes were observed in the pharmacokinetics of lopinavir and ritonavir. Tenofovir AUC was increased by approximately 30% when tenofovir disoproxil fumarate was administered with lopinavir/ritonavir.
Higher tenofovir concentrations could potentiate tenofovir associated adverse events, including renal disorders.
When didanosine gastro-resistant capsules were administered 2 hours prior to or concurrently with tenofovir disoproxil fumarate, the AUC for didanosine was on average increased by 48% and 60% respectively.  The mean increase in the AUC of didanosine was 44% when the buffered tablets were administered 1 hour prior to tenofovir.  In both cases the pharmacokinetic parameters for tenofovir administered with a light meal were unchanged. The co‑administration of tenofovir disoproxil fumarate and didanosine is not recommended (see section 4.4).

When tenofovir disoproxil fumarate was administered with atazanavir, a decrease in concentrations of atazanavir was observed (decrease of 25% and 40% of AUC and Cmin respectively compared to atazanavir 400 mg). When ritonavir was added to atazanavir, the negative impact of tenofovir on atazanavir Cmin was significantly reduced, whereas the decrease of AUC was of the same magnitude (decrease of 25% and 26% of AUC and Cmin respectively compared to atazanavir/ritonavir 300/100 mg). The co-administration of atazanavir/ritonavir with tenofovir resulted in increased exposure to tenofovir.  Higher tenofovir concentrations could potentiate tenofovir-associated adverse events, including renal disorders.  The co-administration of atazanavir with ritonavir in combination with tenofovir has been substantiated in a clinical study.
Other interactions:

Co-administration of tenofovir disoproxil fumarate, methadone, ribavirin, rifampicin, adefovir dipivoxil (see section 4.4) or the hormonal contraceptive norgestimate/ethinyl oestradiol did not result in any pharmacokinetic interaction.

Interactions between tenofovir disoproxil fumarate and protease inhibitors and antiretroviral agents other than protease inhibitors are listed in Table 1 below (increase is indicated as “↑”, decrease as “↓”, no change as “↔”, twice daily as “b.i.d.”, and once daily as “q.d.”).
Table 1: Interactions between tenofovir disoproxil fumarate and other medicinal products
Medicinal product by therapeutic areas

(dose in mg)

Effects on drug levels

Mean percent change in AUC, Cmax, Cmin 

Recommendation concerning co‑administration with tenofovir disoproxil fumarate 245 mg

ANTI‑INFECTIVES
Antiretrovirals
Protease inhibitors
Atazanavir/Ritonavir

(300 q.d./100 q.d./300 q.d.)

Atazanavir:

AUC: ↓ 25%

Cmax: ↓ 28%

Cmin: ↓ 26%

Tenofovir:

AUC: ↑ 37%

Cmax: ↑ 34%

Cmin: ↑ 29%

No dose adjustment is recommended.  The increased exposure of tenofovir could potentiate tenofovir associated adverse events, including renal disorders.  Renal function should be cl

sely monitored (see section 4.4).

Lopinavir/Ritonavir

(400 b.i.d./100 b.i.d./300 q.d.)

Lopinavir/ritonavir:

No significant effect on lopinavir/ritonavir PK parameters.

Tenofovir:

AUC: ↑ 32%

Cmax: ↔

Cmin: ↑ 51%

No dose adjustment is recommended.  The increased exposure of tenofovir could potentiate tenofovir associated adverse events, including renal disorders.  Renal function should be closely monitored (see section 4.4).
Darunavir/Ritonavir

(300/100 b.i.d./300 q.d.)
Darunavir:

No significant effect on darunavir/ritonavir PK parameters.

Tenofovir:

AUC: ↑ 22%

Cmin: ↑ 37%

No dose adjustment is recommended.  The increased exposure of tenofovir could potentiate tenofovir associated adverse events, including renal disorders.  Renal function should be closely monitored (see section 4.4).
NRTIs
Didanosine
Co‑administration of tenofovir disoproxil fumarate and didanosine results in a 40‑60% increase in systemic exposure to didanosine that may increase the risk for didanosine‑related adverse events.  Rare cases of pancreatitis and lactic acidosis, sometimes fatal, have been reported.  Co‑administration of tenofovir disoproxil fumarate and didanosine at a dose of 400 mg daily has been associated with a significant decrease in CD4 cell count, possibly due to an intracellular interaction increasing phosphorylated (i.e. active) didanosine.  A decreased dosage of 250 mg didanosine co‑administered with tenofovir disoproxil fumarate therapy has been associated with reports of high rates of virological failure within several tested combinations for the treatment of HIV‑1 infection.
Co‑administration of tenofovir disoproxil fumarate and didanosine is not recommended (see section 4.4).

Adefovir dipivoxil

AUC: ↔

Cmax: ↔
Tenofovir disoproxil fumarate should not be administered concurrently with adefovir dipivoxil (see section 4.4).

Entecavir

AUC: ↔

Cmax: ↔
No clinically significant pharmacokinetic interactions when tenofovir disoproxil fumarate was co‑administered with entecavir.

Studies conducted with other medicinal products: There were no clinically significant pharmacokinetic interactions when tenofovir disoproxil fumarate was co-administered with e Emtricitabine, lamivudine, indinavir, efavirenz, nelfinavir, saquinavir (ritonavir boosted), methadone, ribavirin, rifampicin, tacrolimus, or the hormonal contraceptive norgestimate/ethinyl oestradiol.  
Tenofovir disoproxil fumarate must be taken with food, as food enhances the bioavailability of tenofovir (see section 5.2).


	Fertility, pPregnancy and lactation
	Pregnancy

For tenofovir disoproxil fumarate no clinical data on exposed pregnancies are available.

Animal studies do not indicate direct or indirect harmful effects of tenofovir disoproxil fumarate with respect to pregnancy, foetal development, parturition or postnatal development (see 5.3).

Tenofovir disoproxil fumarate should be used during pregnancy only if the potential benefit justifies the potential risk to the foetus.

However, given that the potential risks to developing human foetuses are unknown, the use of tenofovir disoproxil fumarate in women of childbearing potential must be accompanied by the use of effective contraception.

Lactation

In animal studies it has been shown that tenofovir is excreted into milk.  It is not known whether tenofovir is excreted in human milk.  Therefore, it is recommended that mothers being treated with tenofovir disoproxil fumarate do not breast-feed their infants.

As a general rule, it is recommended that HIV infected women do not breast-feed their infants in order to avoid transmission of HIV to the infant.


	Women of childbearing potential/contraception in males and females

Given that the potential risks to developing human foetuses are unknown, the use of tenofovir disoproxil fumarate in women of childbearing potential must be accompanied by the use of effective contraception.
Pregnancy

For tenofovir disoproxil fumarate limited clinical data on exposed pregnancies are available.

Animal studies do not indicate direct or indirect harmful effects of tenofovir disoproxil fumarate with respect to pregnancy, foetal development, parturition or postnatal development (see section 5.3).

Tenofovir disoproxil fumarate should be used during pregnancy only if the potential benefit justifies the potential risk to the foetus.

However, given that the potential risks to developing human foetuses are unknown, the use of tenofovir disoproxil fumarate in women of childbearing potential must be accompanied by the use of effective contraception.

Breast-feedingLactation
In animal studies it has been shown that tenofovir is excreted into milk.  It is not known whether tenofovir is excreted in human milk.  Therefore, it is recommended that mothers being treated with tenofovir disoproxil fumarate do not breast-feed their infants.

As a general rule, it is recommended that HIV and HBV infected women do not breast-feed their infants in order to avoid transmission of HIV and HBV to the infant.

Fertility
No human data on the effect of tenofovir disoproxil fumarate are available.  Animal studies do not indicate harmful effects of tenofovir disoproxil fumarate on fertility.


	Undesirable effects

(כל הטקסט הוחלף)


	Experience from Clinical studies:

Assessment of adverse reactions is based on post-marketing experience and experience in two studies in 653 treatment-experienced patients receiving treatment with tenofovir disoproxil fumarate (n = 443) or placebo (n = 210) in combination with other antiretroviral medicinal products for 24 weeks and also in a double-blind comparative controlled study in which 600 treatment-naïve patients received treatment with tenofovir disoproxil 245 mg (as fumarate) (n = 299) or stavudine (n = 301) in combination with lamivudine and efavirenz for 144 weeks.

Approximately one third of patients can be expected to experience adverse reactions following treatment with tenofovir disoproxil fumarate in combination with other antiretroviral agents. These reactions are usually mild to moderate gastrointestinal events.

The adverse reactions with suspected (at least possible) relationship to treatment are listed below by

body system organ class and absolute frequency. Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness. Frequencies are defined as very common (≥ 1/10) or common (≥ 1/100, < 1/10). 
Nervous system disorders:

Very common: dizziness

Gastrointestinal disorders:

Very common: diarrhoea, vomiting, nausea

Common: flatulence

Approximately 1% of tenofovir disoproxil fumarate treated patients discontinued treatment due to the gastrointestinal events.

Combination antiretroviral therapy has been associated with metabolic abnormalities such as hypertriglyceridaemia, hypercholesterolaemia, insulin resistance, hyperglycaemia and hyperlactataemia (see section 4.4).

Combination antiretroviral therapy has been associated with redistribution of body fat (lipodystrophy) in HIV patients including the loss of peripheral and facial subcutaneous fat, increased intra‑abdominal and visceral fat, breast hypertrophy and dorsocervical fat accumulation (buffalo hump).

In a 144‑week controlled clinical study in antiretroviral‑naïve patients that compared tenofovir disoproxil fumarate with stavudine in combination with lamivudine and efavirenz, patients who received tenofovir disoproxil had a significantly lower incidence of lipodystrophy compared with patients who received stavudine.  The tenofovir disoproxil fumarate arm also had significantly smaller mean increases in fasting triglycerides and total cholesterol than the comparator arm.

In HIV infected patients with severe immune deficiency at the time of initiation of combination antiretroviral therapy (CART), an inflammatory reaction to asymptomatic or residual opportunistic infections may arise (see section 4.4).

Cases of osteonecrosis have been reported, particularly in patients with generally acknowledged risk factors, advanced HIV disease or long‑term exposure to combination antiretroviral therapy (CART).  The frequency of this is unknown (see section 4.4).
Post-marketing experience: 
In addition to adverse reaction reports from clinical studies the following possible adverse reactions have also been identified during post-marketing safety surveillance of tenofovir disoproxil fumarate. Because these events have been reported voluntarily from a population of unknown size, estimates of frequency cannot be made.

Immune System Disorders

Not known: Allergic reaction (including angioedema)
Metabolism and nutrition disorders:

Lactic acidosis, hypokalemia, hypophosphataemia.

Respiratory, thoaracic and mediastinal disorders:

Dyspnoea
Gastrointestinal disorders:

Pancreatitis, increased amylase, abdominal pain

Hepatobiliary disorders:
Hepatic steatosis, hepatitis
Increased transaminases (most commonly AST, ALT, gamma GT)
Skin and subcutaneous tissue disorders:

 Rash

Musculoskeletal and connective tissue disorders:

Rhabdomyolysis, osteomalacia (manifested as bone pain and infrequently contributing to fractures), muscular weakness, myopathy osteomalacia (both associated with proximal renal tubulopathy)

Renal and urinary disorders:

Acute renal failure, renal failure, acute tubular necrosis, proximal renal tubulopathy (including Fanconi syndrome), nephritis (including acute interstitial nephritis), nephrogenic diabetes insipidus, renal insufficiency,  increased creatinine, proteinuria, polyuria.

General disorders and administration site conditions:

Asthenia

The following adverse reactions, listed under the body system heading above, may occur as a consequence of proximal renal tubulopathy: rhabdomyolysis, osteomalacia (manifested as bone pain and infrequently contributing to fractures), hypokalaemia, muscular weakness, myopathy and hypophosphataemia. These events are not considered to be causally associated with tenofovir disoproxil fumarate therapy in the absence of proximal renal tubulopathy.

In HIV infected patients coinfected with JBV, clinical and  laboratory evidence of exacerbations of hepatitis have occurred after discontinuation of treatment (see section 4.4)


	a. Summary of the safety profile

HIV‑1 and hepatitis B: In patients receiving tenofovir disoproxil fumarate, rare events of renal impairment, renal failure and proximal renal tubulopathy (including Fanconi syndrome) sometimes leading to bone abnormalities (infrequently contributing to fractures) have been reported.  Monitoring of renal function is recommended for patients receiving Viread (see section 4.4).

HIV‑1: Approximately one third of patients can be expected to experience adverse reactions following treatment with tenofovir disoproxil fumarate in combination with other antiretroviral agents.  These reactions are usually mild to moderate gastrointestinal events.  Approximately 1% of tenofovir disoproxil fumarate‑treated patients discontinued treatment due to the gastrointestinal events.

Lactic acidosis, severe hepatomegaly with steatosis and lipodystrophy are associated with tenofovir disoproxil fumarate (see sections 4.4 and 4.8c).

Co‑administration of Viread and didanosine is not recommended as this may result in an increased risk of adverse reactions (see section 4.5).  Rarely, pancreatitis and lactic acidosis, sometimes fatal, have been reported (see section 4.4).
Hepatitis B: Approximately one quarter of patients can be expected to experience adverse reactions following treatment with tenofovir disoproxil fumarate, most of which are mild.  In clinical trials of HBV infected patients, the most frequently occurring adverse reaction to tenofovir disoproxil fumarate was nausea (5.4%).

Acute exacerbation of hepatitis has been reported in patients on treatment as well as in patients who have discontinued hepatitis B therapy (see section 4.4).

b. Tabulated summary of adverse reactions

Assessment of adverse reactions for tenofovir disoproxil fumarate is based on safety data from clinical studies and post-marketing experience.  All adverse reactions are presented in Table 2.

HIV‑1 clinical studies: Assessment of adverse reactions from HIV‑1 clinical study data is based on experience in two studies in 653 treatment-experienced patients receiving treatment with tenofovir disoproxil fumarate (n = 443) or placebo (n = 210) in combination with other antiretroviral medicinal products for 24 weeks and also in a double‑blind comparative controlled study in which 600 treatment‑naïve patients received treatment with tenofovir disoproxil 245 mg (as fumarate) (n = 299) or stavudine (n = 301) in combination with lamivudine and efavirenz for 144 weeks.

Hepatitis B clinical studies: Assessment of adverse reactions from HBV clinical study data is primarily based on experience in two double‑blind comparative controlled studies in which 641 patients with chronic hepatitis B and compensated liver disease received treatment with tenofovir disoproxil 245 mg (as fumarate) daily (n = 426) or adefovir dipivoxil 10 mg daily (n = 215) for 48 weeks.

Continued treatment with tenofovir disoproxil fumarate for up to 144 weeks in these studies did not reveal any new adverse reactions and no change in the tolerability profile (nature or severity of adverse events).

Patients with decompensated liver disease: The safety profile of tenofovir disoproxil fumarate in patients with decompensated liver disease was assessed in a double‑blind active controlled study (GS‑US‑174‑0108) in which patients received treatment with tenofovir disoproxil fumarate (n = 45) or emtricitabine plus tenofovir disoproxil fumarate (n = 45) or entecavir (n = 22) for 48 weeks.

In the tenofovir disoproxil fumarate treatment arm, 7% of patients discontinued treatment due to an adverse event; 9% of patients experienced a confirmed increase in serum creatinine of ≥ 0.5 mg/dl or confirmed serum phosphate of < 2 mg/dl through week 48; there were no statistically significant differences between the combined tenofovir‑containing arms and the entecavir arm.  Subjects with a high baseline CPT score were at higher risk of developing serious adverse events (see section 4.4).

Hepatocellular carcinoma was diagnosed in 3 patients in the tenofovir disoproxil fumarate group and two patients in the tenofovir disoproxil fumarate group died during the study.

The adverse reactions with suspected (at least possible) relationship to treatment are listed below by body system organ class and frequency.  Within each frequency grouping, undesirable effects are presented in order of decreasing seriousness.  Frequencies are defined as very common (≥ 1/10),  common (≥ 1/100 to < 1/10), uncommon (≥ 1/1,000 to < 1/100), or rare (≥ 1/10,000 to < 1/1,000).

Table 2: Tabulated summary of adverse reactions associated with tenofovir disoproxil fumarate based on clinical study and post‑marketing experience

Frequency

Tenofovir disoproxil fumarate

Metabolism and nutrition disorders:
Very common:

hypophosphataemia1
Uncommon:

hypokalaemia1
Rare:

lactic acidosis3

Nervous system disorders:
Very common:

dizziness

Common:

headache

Gastrointestinal disorders:
Very common:

diarrhoea, vomiting, nausea

Common:

abdominal pain, abdominal distension, flatulence

Uncommon:

pancreatitis3
Hepatobiliary disorders:
Common:

increased transaminases

Rare:

hepatic steatosis3, hepatitis

Skin and subcutaneous disorders:
Very common:

rash

Rare:

angioedema

Musculoskeletal and connective tissue disorders:
Uncommon:

rhabdomyolysis1, muscular weakness1
Rare:

osteomalacia (manifested as bone pain and infrequently contributing to fractures)1, 2, myopathy1
Renal and urinary disorders:
Uncommon:

increased creatinine

Rare:

acute renal failure, renal failure, acute tubular necrosis, proximal renal tubulopathy (including Fanconi syndrome), nephritis (including acute interstitial nephritis)2, nephrogenic diabetes insipidus

General disorders and administration site conditions:
Very common:

asthenia

Common:

fatigue

1 This adverse reaction may occur as a consequence of proximal renal tubulopathy.  It is not considered to be causally associated with tenofovir disoproxil fumarate in the absence of this condition.

2 This adverse reaction was identified through post-marketing surveillance but not observed in randomised controlled clinical trials or the tenofovir disoproxil fumarate expanded access program.  The frequency category was estimated from a statistical calculation based on the total number of patients exposed to tenofovir disoproxil fumarate in randomised controlled clinical trials and the expanded access program (n = 7,319).

3 See section c. Description of selected adverse reactions for more details.

c. Description of selected adverse reactions

HIV‑1 and hepatitis B:

As Viread may cause renal damage monitoring of renal function is recommended (see sections 4.4 and 4.8a).

HIV‑1:
Interaction with didanosine: Co‑administration of tenofovir disoproxil fumarate and didanosine is not recommended as it results in a 40‑60% increase in systemic exposure to didanosine that may increase the risk of didanosine-related adverse events (see section 4.5).  Rare cases of pancreatitis and lactic acidosis, sometimes fatal, have been reported.
Lipids, lipodystrophy and metabolic abnormalities: Combination antiretroviral therapy has been associated with metabolic abnormalities such as hypertriglyceridaemia, hypercholesterolaemia, insulin resistance, hyperglycaemia and hyperlactataemia (see section 4.4).

Combination antiretroviral therapy has been associated with redistribution of body fat (lipodystrophy) in HIV patients including the loss of peripheral and facial subcutaneous fat, increased intra‑abdominal and visceral fat, breast hypertrophy and dorsocervical fat accumulation (buffalo hump) (see section 4.4).

In a 144‑week controlled clinical study in antiretroviral‑naïve patients that compared tenofovir disoproxil fumarate with stavudine in combination with lamivudine and efavirenz, patients who received tenofovir disoproxil had a significantly lower incidence of lipodystrophy compared with patients who received stavudine.  The tenofovir disoproxil fumarate arm also had significantly smaller mean increases in fasting triglycerides and total cholesterol than the comparator arm.

Immune Reactivation Syndrome: In HIV infected patients with severe immune deficiency at the time of initiation of combination antiretroviral therapy (CART), an inflammatory reaction to asymptomatic or residual opportunistic infections may arise (see section 4.4).

Osteonecrosis: Cases of osteonecrosis have been reported, particularly in patients with generally acknowledged risk factors, advanced HIV disease or long‑term exposure to combination antiretroviral therapy (CART).  The frequency of this is unknown (see section 4.4).

Lactic acidosis and severe hepatomegaly with steatosis: Lactic acidosis, usually associated with hepatic steatosis, has been reported with the use of nucleoside analogues.  Treatment with nucleoside analogues should be discontinued in the setting of symptomatic hyperlactataemia and metabolic/lactic acidosis, progressive hepatomegaly, or rapidly elevating aminotransferase levels (see section 4.4).

Hepatitis B: 
Exacerbations of hepatitis during treatment: In studies with nucleoside‑naïve patients, on‑treatment ALT elevations > 10 times ULN (upper limit of normal) and > 2 times baseline occurred in 2.6% of tenofovir disoproxil fumarate‑treated patients.  ALT elevations had a median time to onset of 8 weeks, resolved with continued treatment, and, in a majority of cases, were associated with a ≥ 2 log10 copies/ml reduction in viral load that preceded or coincided with the ALT elevation.  Periodic monitoring of hepatic function is recommended during treatment (see section 4.4).

Exacerbations of hepatitis after discontinuation of treatment: In HBV infected patients, clinical and laboratory evidence of exacerbations of hepatitis have occurred after discontinuation of HBV therapy (see section 4.4).
d. Paediatric population

Assessment of adverse reactions is based on one randomised trial (study GS‑US‑104‑0321) in 87 HIV‑1 infected adolescent patients (aged 12 to < 18 years) who received treatment with tenofovir disoproxil fumarate (n = 45) or placebo (n = 42) in combination with other antiretroviral agents for 48 weeks (see section 4.2).

The adverse reactions observed in subjects who received treatment with VIREAD were consistent with those observed in clinical trials in adults. Bone effects observed in paediatric subjects 12 years of age and older were consistent with those observed in adult clinical trials (see section 4.4).

e. Other special population(s)
Elderly: Tenofovir disoproxil fumarate has not been studied in patients over the age of 65.  Elderly patients are more likely to have decreased renal function, therefore caution should be exercised when treating elderly patients with tenofovir disoproxil fumarate (see section 4.4).

Patients with renal impairment: Since tenofovir disoproxil fumarate can cause renal toxicity, close monitoring of renal function is recommended in any patient with renal impairment treated with Viread (see sections 4.2, 4.4 and 5.2).


	Pharmacodynamic properties
	Pharmacotherapeutic group: Nucleoside and nucleotide reverse transcriptase inhibitors, ATC code: J05AF07

Mechanism of action: Tenofovir disoproxil fumarate is the fumarate salt of the prodrug tenofovir disoproxil.  Tenofovir disoproxil is absorbed and converted to the active substance tenofovir, which is a nucleoside monophosphate (nucleotide) analogue.  Tenofovir is then converted to the active metabolite, tenofovir diphosphate, by constitutively expressed cellular enzymes through two phosphorylation reactions in both resting and activated T cells.  Tenofovir diphosphate has an intracellular half-life of 10 hours in activated and 50 hours in resting peripheral blood mononuclear cells (PBMCs).  Tenofovir diphosphate inhibits viral polymerases by direct binding competition with the natural deoxyribonucleotide substrate and, after incorporation into DNA, by DNA chain termination.  Tenofovir diphosphate is a weak inhibitor of cellular polymerases α, β, and γ, with kinetic inhibition constants (Ki) that are > 200-fold higher against human DNA polymerase α (5.2 μmol/l) and > 3,000-fold higher against human DNA polymerase β and γ (81.7 and 59.5 μmol/l, respectively) than its Ki against HIV‑1 reverse transcriptase (0.02 μmol/l).  At concentrations of up to 300 μmol/l, tenofovir has also shown no effect on the synthesis of mitochondrial DNA or the production of lactic acid in in vitro assays.

Pharmacodynamic effects: Tenofovir has in vitro antiviral activity against retroviruses and hepadnaviruses.

The concentration of tenofovir required for 50% inhibition (IC50) of the wild-type laboratory strain HIV‑1IIIB is 1‑6 µmol/l in lymphoid cell lines and 1.1 µmol/l against primary HIV‑1 subtype B isolates in PBMCs.  Tenofovir is also active against HIV‑1 subtypes A, C, D, E, F, G, and O and against HIVBaL in primary monocyte/macrophage cells.  Tenofovir shows activity in vitro against HIV‑2, with an IC50 of 4.9 µmol/l in MT‑4 cells and against hepatitis B virus, with an IC50 of 1.1 µmol/l in HepG2 2.2.15 cells.

The activity of tenofovir remains within twofold of wild-type IC50 against recombinant HIV‑1 expressing didanosine resistance (L74V), zalcitabine resistance (T69D), and multinucleoside drug resistance (Q151M complex) mutations.  The activity of tenofovir against HIV‑1 strains with zidovudine-associated mutations appears to depend on the type and number of these resistance mutations.  In the presence of mutation T215Y, a twofold increase of the IC50 was observed.  In 10 samples which had multiple zidovudine-associated mutations (mean 3.4), a mean 3.7-fold increase of the IC50 was observed (range 0.8 to 8.4). 

Multinucleoside resistant HIV‑1 with T69S double insertions have reduced susceptibility to tenofovir (IC50 > 10-fold).  Tenofovir shows full activity against non-nucleoside reverse transcriptase inhibitor resistant HIV‑1 with K103N or Y181C mutations.  Cross-resistance to protease inhibitor resistance mutations is not expected due to the different viral enzymes targeted.

Strains of HIV‑1 with 3- to 4-fold reduced susceptibility to tenofovir and a K65R mutation in reverse transcriptase have been selected in vitro.  The K65R mutation in reverse transcriptase can also be selected by zalcitabine, didanosine, and abacavir, and causes reduced susceptibility to zalcitabine, didanosine, abacavir, and lamivudine (14-, 4-, 3-, and 25-fold, respectively).  Tenofovir disoproxil fumarate should be avoided in antiretroviral experienced patients with strains harbouring the K65R mutation (see section 4.4).

The clinical activity of tenofovir disoproxil fumarate has not been determined against hepatitis B virus (HBV) in humans.  It is unknown whether treatment of patients co-infected with HIV‑1 and HBV will result in the development of HBV resistance to tenofovir disoproxil fumarate or other medicinal products…

At week 24 the time-weighted average change from baseline in log10 plasma HIV‑1 RNA levels (DAVG24) was ‑0.03 log10 copies/mL and ‑0.61 log10 copies/mL for the placebo and tenofovir disoproxil 245 mg (as fumarate) recipients (p < 0.0001).  Patients whose HIV expressed 3 or more thymidine‑analogue associated mutations (TAMs) that included either the M41L or L210W reverse transcriptase mutation showed reduced susceptibility to tenofovir disoproxil 245 mg (as fumarate) therapy.  The virological response was substantially decreased in patients with viral strains of > 10-fold zidovudine phenotypic resistance…  

	Pharmacotherapeutic group: Nucleoside and nucleotide reverse transcriptase inhibitors, ATC code: J05AF07

Mechanism of action: Tenofovir disoproxil fumarate is the fumarate salt of the prodrug tenofovir disoproxil.  Tenofovir disoproxil is absorbed and converted to the active substance tenofovir, which is a nucleoside monophosphate (nucleotide) analogue.  Tenofovir is then converted to the active metabolite, tenofovir diphosphate, an obligate chain terminator, by constitutively expressed cellular enzymes.  through two phosphorylation reactions in both resting and activated T cells. Tenofovir diphosphate has an intracellular half-life of 10 hours in activated and 50 hours in resting peripheral blood mononuclear cells (PBMCs).  Tenofovir diphosphate inhibits HIV-1 reverse transcriptase and the HBV viral polymerase by direct binding competition with the natural deoxyribonucleotide substrate and, after incorporation into DNA, by DNA chain termination.  Tenofovir diphosphate is a weak inhibitor of cellular polymerases α, β, and γ. with kinetic inhibition constants (Ki) that are > 200-fold higher against human DNA polymerase α (5.2 μmol/l) and > 3,000-fold higher against human DNA polymerase β and γ (81.7 and 59.5 μmol/l, respectively) than its Ki against HIV‑1 reverse transcriptase (0.02 μmol/l).  At concentrations of up to 300 μmol/l, tenofovir has also shown no effect on the synthesis of mitochondrial DNA or the production of lactic acid in in vitro assays.

Data pertaining to HIV:

HIV antiviral activity in vitro:
Pharmacodynamic effects: Tenofovir has in vitro antiviral activity against retroviruses and hepadnaviruses.

The concentration of tenofovir required for 50% inhibition (EIC50) of the wild-type laboratory strain HIV‑1IIIB is 1‑6 µmol/l in lymphoid cell lines and 1.1 µmol/l against primary HIV‑1 subtype B isolates in PBMCs.  Tenofovir is also active against HIV‑1 subtypes A, C, D, E, F, G, and O and against HIVBaL in primary monocyte/macrophage cells.  Tenofovir shows activity in vitro against HIV‑2, with an IEC50 of 4.9 µmol/l in MT‑4 cells and against hepatitis B virus, with an IC50 of 1.1 µmol/l in HepG2 2.2.15 cells.

.

Resistance: Strains of HIV‑1 with reduced susceptibility to tenofovir and a K65R mutation in reverse transcriptase have been selected in vitro and in some patients (see Clinical results).  Tenofovir disoproxil fumarate should be avoided in antiretroviral experienced patients with strains harbouring the K65R mutation.

Clinical studies in treatment‑experienced patients have assessed the anti‑HIV activity of tenofovir disoproxil 245 mg (as fumarate) against strains of HIV‑1 with resistance to nucleoside inhibitors.  The results indicate that patients whose HIV expressed 3 or more thymidine‑analogue associated mutations (TAMs) that included either the M41L or L210W reverse transcriptase mutation showed reduced response to tenofovir disoproxil 245 mg (as fumarate) therapy.
The activity of tenofovir remains within twofold of wild-type IC50 against recombinant HIV‑1 expressing didanosine resistance (L74V), zalcitabine resistance (T69D), and multinucleoside drug resistance (Q151M complex) mutations.  The activity of tenofovir against HIV‑1 strains with zidovudine-associated mutations appears to depend on the type and number of these resistance mutations.  In the presence of mutation T215Y, a twofold increase of the IC50 was observed.  In 10 samples which had multiple zidovudine-associated mutations (mean 3.4), a mean 3.7-fold increase of the IC50 was observed (range 0.8 to 8.4). 

Multinucleoside resistant HIV‑1 with T69S double insertions have reduced susceptibility to tenofovir (IC50 > 10-fold).  Tenofovir shows full activity against non-nucleoside reverse transcriptase inhibitor resistant HIV‑1 with K103N or Y181C mutations.  Cross-resistance to protease inhibitor resistance mutations is not expected due to the different viral enzymes targeted.

Strains of HIV‑1 with 3- to 4-fold reduced susceptibility to tenofovir and a K65R mutation in reverse transcriptase have been selected in vitro.  The K65R mutation in reverse transcriptase can also be selected by zalcitabine, didanosine, and abacavir, and causes reduced susceptibility to zalcitabine, didanosine, abacavir, and lamivudine (14-, 4-, 3-, and 25-fold, respectively).  Tenofovir disoproxil fumarate should be avoided in antiretroviral experienced patients with strains harbouring the K65R mutation (see section 4.4).

The clinical activity of tenofovir disoproxil fumarate has not been determined against hepatitis B virus (HBV) in humans.  It is unknown whether treatment of patients co-infected with HIV‑1 and HBV will result in the development of HBV resistance to tenofovir disoproxil fumarate or other medicinal products…
At week 24 the time-weighted average change from baseline in log10 plasma HIV‑1 RNA levels (DAVG24) was ‑0.03 log10 copies/ml and ‑0.61 log10 copies/ml for the placebo and tenofovir disoproxil 245 mg (as fumarate) recipients (p < 0.0001).  Patients whose HIV expressed 3 or more thymidine‑analogue associated mutations (TAMs) that included either the M41L or L210W reverse transcriptase mutation showed reduced susceptibility to tenofovir disoproxil 245 mg (as fumarate) therapy.  The virological response was substantially decreased in patients with viral strains of > 10-fold zidovudine phenotypic resistance…
Data pertaining to HBV:

HBV antiviral activity in vitro: The in vitro antiviral activity of tenofovir against HBV was assessed in the HepG2 2.2.15 cell line.  The EC50 values for tenofovir were in the range of 0.14 to 1.5 µmol/l, with CC50 (50% cytotoxicity concentration) values > 100 µmol/l.

Resistance: No HBV mutations associated with tenofovir disoproxil fumarate resistance have been identified (see Clinical results).  In cell based assays, HBV strains expressing the rtV173L, rtL180M, and rtM204I/V mutations associated with resistance to lamivudine and telbivudine showed a susceptibility to tenofovir ranging from 0.7‑ to 3.4‑fold that of wild-type virus.  HBV strains expressing the rtL180M, rtT184G, rtS202G/I, rtM204V and rtM250V mutations associated with resistance to entecavir showed a susceptibility to tenofovir ranging from 0.6‑ to 6.9‑fold that of wild-type virus.  HBV strains expressing the adefovir‑associated resistance mutations rtA181V and rtN236T showed a susceptibility to tenofovir ranging from 2.9‑ to 10‑fold that of wild-type virus.  Viruses containing the rtA181T mutation remained susceptible to tenofovir with EC50 values 1.5‑fold that of wild-type virus.

Clinical results: The demonstration of benefit of tenofovir disoproxil fumarate in compensated and decompensated disease is based on virological, biochemical and serological responses in adults with HBeAg positive and HBeAg negative chronic hepatitis B.  Treated patients included those who were treatment‑naïve, lamivudine‑experienced, adefovir dipivoxil‑experienced and patients with lamivudine and/or adefovir dipivoxil resistance mutations at baseline.  Benefit has also been demonstrated based on histological responses in compensated patients.

Experience in patients with compensated liver disease at 48 weeks (studies GS‑US‑174‑0102 and GS‑US‑174‑0103): Results through 48 weeks from two randomised, phase 3 double‑blind studies comparing tenofovir disoproxil fumarate to adefovir dipivoxil in patients with compensated liver disease are presented in Table 3 below.  Study GS‑US‑174‑0103 was conducted in 266 (randomised and treated) HBeAg positive patients while study GS‑US‑174‑0102 was conducted in 375 (randomised and treated) patients negative for HBeAg and positive for HBeAb.

In both of these studies tenofovir disoproxil fumarate was significantly superior to adefovir dipivoxil for the primary efficacy endpoint of complete response (defined as HBV DNA levels < 400 copies/ml and Knodell necroinflammatory score improvement of at least 2 points without worsening in Knodell fibrosis).  Treatment with tenofovir disoproxil 245 mg (as fumarate) was also associated with significantly greater proportions of patients with HBV DNA < 400 copies/ml, when compared to adefovir dipivoxil 10 mg treatment.  Both treatments produced similar results with regard to histological response (defined as Knodell necroinflammatory score improvement of at least 2 points without worsening in Knodell fibrosis) at week 48 (see Table 3 below).

In study GS‑US‑174‑0103 a significantly greater proportion of patients in the tenofovir disoproxil fumarate group than in the adefovir dipivoxil group had normalised ALT and achieved HBsAg loss at week 48 (see Table 3 below).

Table 3: Efficacy parameters in compensated HBeAg positive and HBeAg negative patients at week 48

Study 174‑0102 (HBeAg negative)
Study 174‑0103 (HBeAg positive)
Parameter

Tenofovir disoproxil 245 mg (as fumarate)

n = 250

Adefovir dipivoxil 10 mg

n = 125

Tenofovir disoproxil 245 mg (as fumarate)

n = 176

Adefovir dipivoxil 10 mg

n = 90
Complete

response (%)a
71*

49

67*

12

Histology

Histological response (%)b
72

69

74

68

Median HBV DNA reduction from baselinec
(log10 copies/ml)
‑4.7*

‑4.0

‑6.4*

‑3.7

HBV DNA (%)
< 400 copies/ml (< 69 IU/ml)
93*

63

76*

13

ALT (%)

Normalised ALTd
76

77

68*

54

Serology (%)
HBeAg loss/seroconversion

N/A

N/A

22/21

18/18

HBsAg loss/seroconversion

0/0

0/0

3*/1

0/0

* p‑value versus adefovir dipivoxil < 0.05, a Complete response defined as HBV DNA levels < 400 copies/ml and Knodell necroinflammatory score improvement of at least 2 points without worsening in Knodell fibrosis, b Knodell necroinflammatory score improvement of at least 2 points without worsening in Knodell fibrosis, c Median change from baseline HBV DNA merely reflects the difference between baseline HBV DNA and the limit of detection (LOD) of the assay, d The population used for analysis of ALT normalisation included only patients with ALT above ULN at baseline.  N/A= not applicable.

Tenofovir disoproxil fumarate was associated with significantly greater proportions of patients with undetectable HBV DNA (< 169 copies/ml [< 29 IU/ml]; the limit of quantification of the Roche Cobas Taqman HBV assay), when compared to adefovir dipivoxil (study GS‑US‑174‑0102; 91%, 56% and study GS‑US‑174‑0103; 69%, 9%), respectively.

Response to treatment with tenofovir disoproxil fumarate was comparable in nucleoside‑experienced (n = 51) and nucleoside‑naïve (n = 375) patients and in patients with normal ALT (n = 21) and abnormal ALT (n = 405) at baseline when studies GS‑US‑174‑0102 and GS‑US‑174‑0103 were combined.  Forty‑nine of the 51 nucleoside‑experienced patients were previously treated with lamivudine.  Seventy‑three percent of nucleoside‑experienced and 69% of nucleoside‑naïve patients achieved complete response to treatment; 90% of nucleoside‑experienced and 88% of nucleoside‑naïve patients achieved HBV DNA suppression < 400 copies/ml.  All patients with normal ALT at baseline and 88% of patients with abnormal ALT at baseline achieved HBV DNA suppression < 400 copies/ml.

Experience beyond 48 weeks in studies GS‑US‑174‑0102 and GS‑US‑174‑0103: In studies GS‑US‑174‑0102 and GS‑US‑174‑0103, after receiving double‑blind treatment for 48 weeks (either tenofovir disoproxil 245 mg (as fumarate) or adefovir dipivoxil 10 mg), patients rolled over with no interruption in treatment to open‑label tenofovir disoproxil fumarate.  In study GS‑US‑174‑0102, 90% and 88% of patients and in study GS‑US‑174‑0103, 82% and 92% of patients who were randomised to tenofovir disoproxil fumarate or adefovir dipivoxil, respectively, completed 96 weeks of treatment.  In study GS‑US‑174‑0102, 328 of 375 patients (87%) continued treatment through week 144, while in study GS‑US‑174‑0103, 214 of 266 patients (80%) continued treatment through week 144.  At both week 96 and week 144, viral suppression, biochemical and serological responses were maintained with continued tenofovir disoproxil fumarate treatment (see Table 4 below).

Table 4: Efficacy parameters in compensated HBeAg positive and HBeAg negative patients at week 96 and week 144 open‑label treatment

Study 174‑0102 (HBeAg negative)
Study 174‑0103 (HBeAg positive)
Parametera
Tenofovir disoproxil 245 mg (as fumarate)

n = 250

Adefovir dipivoxil 10 mg roll over to tenofovir disoproxil 245 mg (as fumarate)
n = 125

Tenofovir disoproxil 245 mg (as fumarate)

n = 176

Adefovir dipivoxil 10 mg roll over to tenofovir disoproxil 245 mg (as fumarate)
n = 90
96 weeksb
144 weekse
96 weeksc
144 weeksf
96 weeksb
144 weekse
96 weeksc
144 weeksf
HBV DNA (%)
< 400 copies/ml (< 69 IU/ml)
90

87

89

88

76

72

74

71

ALT (%)

Normalised ALTd
72

73

68

70

60

55

65

61

Serology (%)
HBeAg loss/seroconversion

N/A

N/A

N/A

N/A

26/23

29/23

24/20

33/26

HBsAg loss/seroconversion

0/0

0/0

0/0

0/0

5/4

8/6g
6/5

8/7g
a Based upon Long Term Evaluation algorithm (LTE Analysis) - Patients who discontinued the study at any time prior to week 144 due to a protocol defined endpoint, as well as those completing week 144, are included in the denominator, b 48 weeks double‑blind tenofovir disoproxil fumarate followed by 48 weeks open‑label, c 48 weeks double‑blind adefovir dipivoxil followed by 48 weeks open‑label tenofovir disoproxil fumarate, d The population used for analysis of ALT normalisation included only patients with ALT above ULN at baseline, e 48 weeks double‑blind tenofovir disoproxil fumarate followed by 96 weeks open‑label, f  48 weeks double‑blind adefovir dipivoxil followed by 96 weeks open‑label tenofovir disoproxil fumarate, g Figures presented are cumulative percentages based upon a Kaplan Meier analysis (KM-ITT), N/A= not applicable. 

Experience in patients with HIV co‑infection and prior lamivudine experience: In a randomised, 48‑week double‑blind, controlled study of tenofovir disoproxil 245 mg (as fumarate) in patients co‑infected with HIV‑1 and chronic hepatitis B with prior lamivudine experience (study ACTG 5127), the mean serum HBV DNA levels at baseline in patients randomised to the tenofovir arm were 9.45 log10 copies/ml (n = 27).  Treatment with tenofovir disoproxil 245 mg (as fumarate) was associated with a mean change in serum HBV DNA from baseline, in the patients for whom there was 48‑week data, of ‑5.74 log10 copies/ml (n = 18).  In addition, 61% of patients had normal ALT at week 48.

Experience in patients with persistent viral replication: The efficacy and safety of tenofovir disoproxil 245 mg (as fumarate) or tenofovir disoproxil 245 mg (as fumarate) plus 200 mg emtricitabine has been evaluated in a randomised, double‑blind study (study GS‑US‑174‑0106), in HBeAg positive and HBeAg negative patients who had persistent viraemia (HBV DNA ≥ 1,000 copies/ml) while receiving adefovir dipivoxil 10 mg for more than 24 weeks.  At baseline, 57% of patients randomised to tenofovir disoproxil fumarate versus 60% of patients randomised to emtricitabine plus tenofovir disoproxil fumarate treatment group had previously been treated with lamivudine.  Overall at week 24, treatment with tenofovir disoproxil fumarate resulted in 66% (35/53) of patients with HBV DNA < 400 copies/ml (< 69 IU/ml) versus 69% (36/52) of patients treated with emtricitabine plus tenofovir disoproxil fumarate (p = 0.672).  In addition 55% (29/53) of patients treated with tenofovir disoproxil fumarate had undetectable HBV DNA (< 169 copies/ml [< 29 IU/ml]; the limit of quantification of the Roche Cobas TaqMan HBV assay) versus 60% (31/52) of patients treated with emtricitabine plus tenofovir disoproxil fumarate (p = 0.504).  Comparisons between treatment groups beyond week 24 are difficult to interpret since investigators had the option to intensify treatment to open‑label emtricitabine plus tenofovir disoproxil.  Long‑term studies to evaluate the benefit/risk of bitherapy with emtricitabine plus tenofovir disoproxil fumarate in HBV monoinfected patients are ongoing.

Experience in patients with decompensated liver disease at 48 weeks: Study GS‑US‑174‑0108 is a randomised, double‑blind, active controlled study evaluating the safety and efficacy of tenofovir disoproxil fumarate (n = 45), emtricitabine plus tenofovir disoproxil fumarate (n = 45), and entecavir (n = 22), in patients with decompensated liver disease.  In the tenofovir disoproxil fumarate treatment arm, patients had a mean CPT score of 7.2, mean HBV DNA of 5.8 log10 copies/ml and mean serum ALT of 61 U/l at baseline.  Forty‑two percent (19/45) of patients had at least 6 months of prior lamivudine experience, 20% (9/45) of patients had prior adefovir dipivoxil experience and 9 of 45 patients (20%) had lamivudine and/or adefovir dipivoxil resistance mutations at baseline.  The co‑primary safety endpoints were discontinuation due to an adverse event and confirmed increase in serum creatinine ≥ 0.5 mg/dl or confirmed serum phosphate of < 2 mg/dl.

In patients with CPT scores ≤ 9, 74% (29/39) of tenofovir disoproxil fumarate, and 94% (33/35) of emtricitabine plus tenofovir disoproxil fumarate treatment groups achieved HBV DNA < 400 copies/ml after 48 weeks of treatment.

Overall, the data derived from this study are too limited to draw any definitive conclusions on the comparison of emtricitabine plus tenofovir disoproxil fumarate versus tenofovir disoproxil fumarate, (see Table 5 below).
Table 5: Safety and efficacy parameters in decompensated patients at week 48
Study 174‑0108
Parameter

Tenofovir disoproxil 245 mg (as fumarate)

(n = 45)

Emtricitabine 200 mg/ tenofovir disoproxil 245 mg (as fumarate)

(n = 45)

Entecavir

(0.5 mg or 1 mg)

n = 22

Tolerability failure

n (%)a
3 (7%)

2 (4%)

2 (9%)

Confirmed increase in serum creatinine ≥ 0.5 mg/dl from baseline or confirmed serum phosphate of < 2 mg/dl
n (%)b
4 (9%)

3 (7%)

1 (5%)

HBV DNA n (%) < 400 copies/ml

n (%)

31/44 (70%)

36/41 (88%)

16/22 (73%)

ALT n (%)

Normal ALT

25/44 (57%)

31/41 (76%)

12/22 (55%)

≥ 2 point decrease in CPT from baseline
n (%)

7/27 (26%)

12/25 (48%)

5/12 (42%)

Mean change from baseline in CPT score

‑0.8

‑0.9

‑1.3

Mean change from baseline in MELD score

‑1.8

‑2.3

‑2.6

a p‑value comparing the combined tenofovir‑containing arms versus the entecavir arm = 0.622,

b p‑value comparing the combined tenofovir‑containing arms versus the entecavir arm = 1.000.

Clinical resistance: Four hundred and twenty-six HBeAg negative (GS‑US‑174‑0102, n = 250) and HBeAg positive (GS‑US‑174‑0103, n = 176) patients were evaluated for genotypic changes in HBV polymerase from baseline.  Genotypic evaluations performed on all patients initially randomised to the tenofovir disoproxil fumarate arm (i.e. excluding patients who received double‑blind adefovir dipivoxil and then switched to open‑label tenofovir disoproxil fumarate) with HBV DNA > 400 copies/ml at week 48 (n = 39), week 96 (n = 24) and week 144 (n = 6) on tenofovir disoproxil fumarate monotherapy, showed that no mutations associated with tenofovir disoproxil fumarate resistance have developed.
In study GS‑US‑174‑0108, 45 patients (including 9 patients with lamivudine and/or adefovir dipivoxil resistance mutations at baseline) received tenofovir disoproxil fumarate for up to 48 weeks.  Genotypic data from paired baseline and on treatment HBV isolates were available for 6/8 patients with HBV DNA > 400 copies/ml.  No amino acid substitutions associated with resistance to tenofovir disoproxil fumarate were identified in these isolates.

	Preclinical safety data
	Preclinical studies conducted in rats, dogs and monkeys revealed target organ effects in gastrointestinal tract, kidney, bone and a decrease in serum phosphate concentration.  Bone toxicity was diagnosed as osteomalacia (monkeys) and reduced bone mineral density (rats and dogs).  Findings in the rat and monkey studies indicated that there was a substance-related decrease in intestinal absorption of phosphate with potential secondary reduction in bone mineral density.  However, no conclusion could be drawn on the mechanism(s) underlying these toxicities.


	Preclinical studies conducted in rats, dogs and monkeys revealed target organ effects in gastrointestinal tract, kidney, bone and a decrease in serum phosphate concentration.  Bone toxicity was diagnosed as osteomalacia (monkeys) and reduced BMDbone mineral density (rats and dogs).  The bone toxicity in young adult rats and dogs occurred at exposures ≥ 5‑fold the exposure in paediatric or adult patients; bone toxicity occurred in juvenile infected monkeys at very high exposures following subcutaneous dosing (≥ 40‑fold the exposure in patients).  Findings in the rat and monkey studies indicated that there was a substance-related decrease in intestinal absorption of phosphate with potential secondary reduction in BMD. bone mineral density.  However, no conclusion could be drawn on the mechanism(s) underlying these toxicities.




