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ü  Suppress viral replication to undetectable levels 
ü  Lower mortality and morbidity 
ü  Restore immune function 
ü  Optimize adherence to drug regimen 
ü  Monitor drug-related toxicity 
ü      Ensure normal physical growth and  
           Neurocognitive development 
ü  Improve quality of life 

 

Goals of Treatment  

Expert Rev Anti Infect Ther. 2010;8(12):1381-1402 



Pediatric Antiretrovirals 



CCR5-I 
Fusion-I 

NNRTI 
NRTI 

Integrase-I Protease-I 

Mature-I 



NRTI 

V Abacavir (ABC) 

V Didanosine  (ddI) 

V Emtricitabine (FTC) 

V Lamivudine (3TC) 

V Stavudine (d4T) 

§  Tenofovir (TDF) 

V Zidovudine (AZT)               

     
  

NNRTI 

V Efavirenz (EFV) 

§ Etravirine (ETR) 

V Nevirapine (NVP) 

§ Rilpivirine (RPV) 

PI 

V Atazanavir (ATV) 

V Darunavir (DRV) 

V Fosamprenavir (FPV) 

§ Indinavir (IDV) 

V Lopinavir (LPV) 

V Nelfinavir (NFV) 

V Ritonavir (RTV) 

§ Saquinavir (SQV) 

V Tipranavir (TPV)  

Fusion Inhibitor 

V Enfuvirtide(ENF, T-20) 
  

CCR5 Antagonist 

§ Maraviroc (MVC)  

  

Integrase Inhibitor 

 Ч Raltegravir (RAL) 

 § Elvitegravir (EVG) 

 

V = FDA approved for pediatric treatment 

ãóÖóÚăèäòëÿîËăîèöØöćâöÂóäĂËĂÚÿÕĆÂ 

§  =Clinical trials for pediatric treatment 

 Ч Tenofovir(TDF) 

Limit access 

Limit access 
Limit by S/E Limit access 

Limit by S/E 
Limit access 

 ã Etravirine(ETR) 

Limit access 

Limit access 
Limit access 

Limit access 

Limit access 

Limit access 
Limit by S/E 

Limit access 
Never use single agent 



Tanner Staging 

http://mediceye.blogspot.com/search/label/Zauj%C3%ADmavosti 



Generic Name 
(Trade Name) 

Ped. 
Approved 

Year 
Age/BW TH Formulations DI 

NRTIs 
Zidovudine (AZT) 
(Retrovir®)  

1990 0-18 yrs Y oral solution/tablet/ 
capsule/injection 

+ 

Didanosine (ddI)                      
(Videx and Videx 

EC®) 

1991 2 wk-18 yrs Y powder for oral 
solution/buffered 

tab /delayed release 
capsule 

+ 

Lamivudine (3TC) 
(Epivir®) 

1995 0-18 yrs Y oral solution/ tablet - 

Stavudine (d4T)  
(Zerit®) 

1996 0-18 yrs Y oral solution/ 
capsule 

- 

Abacavir  (ABC) 
 (Ziagenavir®) 

1996 3 m-18 yrs Y oral solution/tablet - 

Emtricitabine (FTC) 
(Emtriva®) 

2003 0-16 yrs Y oral solution/tablet - 

Tenofovir (TDF) 
(Viread ®) 

2010 
 

(2012) 

> 12 yrs + BW >35 kg. 

(Tanner stage 4,5) 
(Invest: Р2 yrs ) 

Y Tablet,  
(Oral powder) 

+ 
2012       Naive: ¢ŀƴƴŜǊ ǎǘŀƎŜ җо        

2012       9ȄǇŜǊƛŜƴŎŜŘ ŀƎŜҗн ȅǊǎ 



Generic Name 
(Trade Name) 

Ped. 
Approved 

Year 
Age/BW TH Formulations DI 

NNRTIs 
Efavirenz  (EFV) 
(Sustiva®) 

1998 3-18 yrs Y tablet/capsule + 

Nevirapine (NVP) 
(Viramune®) 

1998 0-18 yrs Y oral suspension/tablet + 

Etravirine(ETR) 
(Intelence®) 

2008 
Invest. 

Exp.12-18 yrs 
(6-11 yrs) 

Y tablet + 

Rilpivirine(RPV) 
(Edurant®) 

Invest. Exp.12-18 yrs N tablet + 

Fusion/Entry Inh. 
Enfuvirtide(ENF) 
(Fuzeon®) 

2003 Exp.6-16 yrs Y lyophilized powder             
for SC injection 

- 

Maraviroc (MRC) 
(Celsentri®) 

2007 %ØÐȢР16 yrs Y tablet + 

Integrase Inhibitor 
Raltegravir (RAL) 

(Isentress®) 
2011 Exp.2-18 yrs 

+BW Р 10 kg. 
Y chewable tablet, film-

coated tablet 
+ 

Elvitegravir(EVG) 
(Stribild®) 

? ? N tablet 

   2012   Expe.  6-18yrs 

   2012   ǳƴŘŜǊǿŀȅ Җ 16 yrs 



Generic Name 
(Trade Name)  

Ped. 
Approved 

Year 
Age/BW TH Formulations DI 

PIs 
Nelfinavir(NFV) 
(Viracept®) 

1997 2-18 yrs Y powder for oral                   
suspension /tablet 

+ 

Indinavir(IDV) 
(Crixivan) 

- 16-18 yrs Y Capsule + 

Ritonavir(RTV) 
 (Norvir®) 

1997 1 m ς 18 yrs Y oral solution/capsule + 

Lopinavir/ritonavir 
(LPV/r) (Kaletra®) 

2000 2 wks -18 yrs Y Liquid/tablet,Solf gelatin 

Capsule 
+ 

Atazanavir(ATV) 
(Reyataz®) 

2003 6-18 yrs Y Capsule + 

Fosamprenavir(FPV) 
(Lexiva®) 

2007 2-18 yrs N oral suspension/tablet + 

Darunavir(DRV) 
(Prezista®) 

2008 6-18 yrs Y tablet + 

Tipranavir(TPV) 
 (Aptivus®) 

2008 2-18 yrs N Liquid/capsule + 

USFDA 2012 

   нлмн               җ о ȅǊǎ  
                 w/ booted RTV 

Expe. 

    нлмн     ǘŜǊƳ    җ м Ƴƻ. 
                      w/ booted RTV 





2011 US DHHS 

CD4 350-500 
cells/mm3 
(consider) 
 

ÿÜäöãÛÿØöãÛÿÂÔÒ°ÂóäÿäõćâãóÖóÚăèäòëĂÚÿÕĆÂÖõÕÿËøĈîÿîËăîèö 

2012 US DHHS 

1-<3 yrs: 
CD4<1000 cell/mm3 

3-<5 yrs: 
CD4<750 cell/mm3 

 



ÂóäÿæøîÂãóÖóÚăèäòëĂÚÿÕĆÂÖõÕÿËøĈîÿîËăîèöØöć
ăâ¬ăÕäòÛãóÖóÚăèäòëâóÂ¬îÚ ÖóâĀÚèØóÈ
ÂóääòÂêóÃîÈăØãÜö 2553 



 
     Regimen 

 < 1 Üö 
( Hx. SD-NVP) < 3 Üö Р 3 Üö 

Preferred  AZT+3TC+ 
LPV/r 

AZT + 3TC + 
NVP 

AZT + 3TC + 
EFV 

Alternative  d4T* + 3TC + 
LPV/r  

d4T* + 3TC + 
NVP 

AZT + 3TC + 
NVP 

d4T* + 3TC + 
EFV 

d4T* + 3TC + 
NVP 

Adolescent                                 
(>40 kg, or Tanner 4) TDF + 3TC + EFV 

*ÿäõćâÕèããó d4T ÂäÔöÌöÕ (Hb <8-9 g/dL) ÚóÚ 6-12 ÿÕøîÚ ÿâøćîìóãÉóÂÌöÕĀæèÉ÷ÈĂì AZT ĀØÚ  

Age (yr) 

DHHS 2011 
AgeР12 yrs +BW Р 35 kg 

and Tanner stage 4           

DHHS 2012 AgeР12 yrs 
+BW Р 35 kg  
Tanner Stage 3 

DDI 

DDI DDI 

DDI 

DDI 

DDI 

TDF  + FTC 



DHHS 2012 



ÃîâúæãóĀæñÃÚóÕãóĂÚÿÕĆÂ 
Children are not just   ñLittle Adultsò 

Pediatric medication use process is complex and error prone 
owing to multiple step required in  

Calculating 
Verifying 
Preparing 

Administering doses 



WHO 2010 DHHS 2012 



NRTIs 

where k = 
лΦпр ŦƻǊ ǇŀǘƛŜƴǘǎ ŀƎŜŘ п ƳƻƴǘƘǎ ǘƻ ғ м ȅŜŀǊΣ 

0.45 for patients aged 1 to < 2 years 
0.55 for boys aged 2 to < 13 years and girls aged 2 to 16 years, and 
0.7 for boys aged 13 to 16 years. 

 



Zidovudine,AZT,ZDV 
Formulation:  

 Capsule 100,250 mg,300 mg/Tablet 300 
mg/Syrup 10 mg/ml, Combinations tab 
(GPOvirZ250,Zilavir(AZT 300+3TC 150)) 

Dose: 
Preterm neonate (GA< 30 wks) 
- PNA 0 -  < 4  wks   : 2 mg/kg/dose q 12 hr 
 - PNA 4 wks and older  : 2 mg/kg/dose q 8 hr 
Preterm neonate (GA җ 30  - < 35 wks) 
  - PNA 0 - < 2 wks  : 2 mg/kg/dose q 12 hr 
 - PNA 2 wks and older : 2 mg/kg/dose q 8 hr 
¢ŜǊƳ ƴŜƻƴŀǘŜ όD! җ 35 wks) 
- PNA 0 - < 6 wks  : 4 mg/kg/dose q 12 hr 
   
Food effect: No , but food may decrease GI S/E 
 

 
 

 

DHHS 2012 

J Antimicrob Chemother. Dec 2004;54(6):1152-1154 



Zidovudine,AZT,ZDV 

Infant and Children 
Dose by BSA 
Å   Age  җ 6 wks - 18 yrs: 180 ς 240 mg/m2 /dose q 12 hr 

Å   If CNS ifx.:give high dose 240-300mg/m2/dose  q 12 hr 

 Dose by BW 
Å   4 - <9 kg   : 12 mg/kg/dose q 12 hr 
Å   9 - <30 kg : 9 mg/kg/dose q 12 hr 
Å   җ  30 kg  : 300 mg q 12 hr 
    Max: 300 mg/dose 



Pediatric Consideration : AZT 

Å  Palatability: Bitter taste , syrup may improved 
Å  Capsule/Tab may crush and mixed with juice or 
    food,  discard after 24 hrs 
Å   Neonate: adjust dose by GA/PNA+++ 

Å  give dose q 12 hr, fixed time due to short t1/2 
Å  Contraindicated when severe anemia(Hb <8 g/dL) 
 
 
 
 

    
 
 
   
  

 

 

 

 



Stavudine,d4T 
Formulation:   

  Capsule: 15,20,30 mg       Oral solution:1mg/ml, 5mg/ml 

  Combination tab: Lastavir (d4T 30mg+3TC 150 mg), GPOvirS30
                         

Dose: 
 Neonate  
      - PNA 0 - 13 day   : 0.5 mg/kg/dose q 12 hr 
       - PNA Р14  day   : 1 mg/kg/dose q 12 hr 
  Infant-Toddler    
   - 1-5 yrs(BW< 30 kg)  : 1 mg/kg/dose q 12 hr 
  Children 
   - BW > 30 kg   : 30 mg q 12 hr 
   
Food effect: No  
 

 

 

 



Pediatric Consideration : d4T 
Å  Neonate/children: adjust dose by PNA and BW 

Å  Good palatability than AZT 
Å  Substituted to AZT in severe anemia(Hb <8 g/dL) 
Å  Dose in obese child based on LBW 
Å  Capsule,Tablet formulation can be used as an  alternative  to the 
   oral  solution 
Å  lipoatrophy was found to be 37% with a strong correlation with 
duration on d4T therapy. Improvements in lipodystrophy were 
observed among Thai children after substitution of d4T with AZT 

      
 
        Abstract #CDB430. 6th IAS Conference on HIV Pathogensesis, Treatment and  Prevention; 17-20 July 2011 
        Abstract #CDB437. 6th IAS Conference on HIV Pathogenesis Treatment and Prevention; 17-20 July 2011 
  

 
    
 
 
   
  

 

 

 

 

    Antimicrob Agents Chemother. Mar 2001;45(3):758-763. 
    Antivir Ther. 2011;16(7):1131-1134. 
 



Didanosine,ddI 
Formulation:Chewable buffered tab:25,125,200 mg 

       EC capsule:250, 400 mg 
Dose by BSA: 
Neonate  
- PNA 2 -  4 wks  : 50mg/m2/dose q 12 hr 
Infant/Children 
 - 1- < 3 m  : 50mg/m2/dose q 12 hr 
 - 3 ς 8 m  : 100mg/m2/dose q 12 hr 
 - > 8 m   : 120mg/m2/dose q 12 hr 
Dose by BW  
- BW 20- <25 kg : 200 mg/day 
- BW 25- <60 kg : 250 mg/day 
- BW >60 kg  : 200 mg q 12 hr or 400 mg OD 
Note: children 3 yrs and older may give once daily at dose 
240 mg/m2/day with antacid 
Food effect: food may decrease absorption 
 

 ANRS 12103 phase II trial. Bull World Health Organ. Jun 1 2011;89(6):451-458 



Pediatric Consideration : ddI 

 
Å  Neonate/children: adjust dose by BSA 

Å  buffered tablet: Al+++,Ca++ ,antacid -> interact 
    w/ Ketoconazole,Itraconazole,Quinolones ,PIs 
Å  Children may give dose not regard to meal 
Å  At least two tablets at any one time for adequate 
   buffering 
Clin Pharmacokinet. 2002;41(14):1115-33         Pediatric DHHS 2012                      
      
     Pediatrics. 2007;120(2):e416-423  

 
    
 
 
   
  

 

 

 

 



Lamivudine,3TC 
Formulation:  tab: 150,300 mg / Oral solution 10mg/ml 

      Combination:Zilavir,Lastavir,GPOvir 
Dose : 
Neonate  
- PNA 0 -  4 wks  : 2 mg/kg/dose q 12 hr 
Infant/Children 
-BW< 50 kg  : 4 mg/kg/dose q 12 hr,max 150mg/dose 
-.² җ 50 kg  : 150 mg twice a day 
Weight band Dosing 
 
 
 
 
Note: children 3 yrs. and older may give once daily dose 
base on PK data supported (8-10 MKD) 
 Food effect : No 
 

 

PENTA 13, PENTA 15     Antivir Ther. 2010;15(8):1115-1124. 



PENTA 13 
PENTA 15 

N TWICE ONCE 



DHHS 2012 



Pediatric Consideration : 3TC 

Å  Dose adjusted by age and BW 
Å  Once daily dosing may considered in in clinically 
   stable patients with undetectable VL and  stable 
   CD4 cell count 
 

      
    

                         Pediatric DHHS 2011 

 
    
 
 
   
  

 

 

 

  



Emtricitabine,FTC 
Formulation:  Capsule: 200 mg / Oral solution 10mg/ml 

      Combinations: Truvada , Atripla 
Dose : 
Neonate/Infant:  
Oral solution  - PNA 0 -  3 m     : 3 mg/kg  once daily 
Infant/Children:  
Oral solution - җ 3 m ς 17 yrs : 6 mg/kg (max 240 mg/day) 
Capsule   - BW > 33 kg      : 200 mg once daily 
  
 Food effect : No 
 

 



Pediatric Consideration : FTC 

Å  Dose adjusted by age and BW 
Å  Oral solution and Capsule not equivalent dosing 
      
    

                         Pediatric DHHS 2011 

 
    

 Pediatric DHHS 2011 

 
   
  

 

 

 

  



Tenofovir,TDF 
Formulation:  Tab: 300 mg(150, 200, 250 tab;40 mg/1g oral powder) 

         Combinations: Truvada , Atripla 
Dose : 
Children: approved for Experienced children  
   2-8 yrs        : 8 mg/kg once daily 
 >8- < 12yrs  :210 mg/m2 once daily(175-300 mg/m2) 
 
Weight Band Dosing  
 
  

 
 
 
Adolescent 
   җ мн ȅǊǎ Ҍ Ҕор ƪƎ Ҍ¢ŀƴƴŜǊ ǎǘŀƎŜ 3-4-5 :300 mg once daily 
Food effect : No 

 

 



Pediatric Consideration : TDF 

Å  Dose adjusted by BSA,age, BW, Tanner stage 
Å  Caution use w/ ddI (dose modification),  
    ATV (always  booted) 
Å  Concern in renal and bone toxicity (limitation) 
(TDF-induced changes in renal tubular function, 
monitoring for proteinuria and glycosuria every 6ς12 
months.) 
Å   Bitter taste (masked w/ applesauce, yogurt),not   
allowed to sit too long 
              Pediatric DHHS 2012 

 
    

  
 
   
  

 

 

 

  



Abacavir , ABC 
Formulation:  Tab: 300 mg 

         Combinations: Epzicom , Trizivir 

Dose : 

Children: 3 m -16 yrs : 8 mg/kg/dose q 12 hr 

      (max 300 mg/dose) 

 if Clinical stable:  16 mg/kg OD (max. 600 mg OD) 

Adolescent: җ 16 yrs : 300 mg BID or 600 mg OD 
Food effect : No 

 

 



Pediatric Consideration : ABC 

Å  Dose adjusted by  BW 
Å  Dose adjusted in Hepatic insuff. 
Å  Test patients for the HLA-B*5701 allele 
Å  Limit to access due to High Cost !! 
Å  May switch to Once daily dosing in child w/ stable 
    CD4 and undetecable VL 
 

 
      
    

                          
                                                                                          Pediatric DHHS 2011 

 
    

  
 
   
  

 

 

 

  



NNRTIs 



Nevirapine,NVP 
Formulation:  Tab: 200 mg, Susp:10 mg/ml 

      Combinations:GPOvirS,GPOvirZ 

Dose : should be Lead-in in first 14 day 

Neonate 

tb! Җ 14 day: 4 mg/kg q 24 hr 

PNA > 14 day: 4 mg/kg/dose q 12 hr 

Infant/Children:  
 < 8 yrs: 200 mg/m2/dose q 12 hr(max 200 Mkdose) 
 җ 8 yrs: 120-150 mg/ mg/m2/dose q 12 hr 
             (max 200 mg/dose) 
Adolescent: 200 mg BID   
 Food effect : No 
 

 

Higher dose in young children 



WHO 2010 WHO 2006 

Weight Band Dosing 

Higher dose in young children 



Pediatric Consideration : NVP 

Å   Dose adjusted by age ,BW,BSA 
Å   child 2-8 yrs has more CL (appx. 2x thus give high dose) 
Å   BSA dosing for Infant and young children to avoid under  
dosing of nevirapine because a single point mutation in the 
HIV genome may confer  NNRTIs resistance to both NVP/EFV 
Å  three-fold increased risk of rash and hepatotoxicity   with a  
CD4 >15% 
Å  Multiple drug interaction,Potent CYP 3A4 inducer 
Å  Half dose lead - in for 2 wks** 
 

      
    

                        Pediatric DHHS 2012 

 
    
 
   
  

 

 

 

  



Å Randomized 211 children to initiate ART with either half 
dose or full-dose nevirapine 
Å followed for a median of 92 weeks (68ς116 weeks)  
Å no difference in grade 3 or 4 ADEs between the 2 groups.  
Å full-dose  NVP had significant  increase in grade 2 rash, but 
most subjects were able to continue therapy after a brief 
interruption 
Å CD4 and VL were no different through 96 weeks. 

CHAPAS-1 Trial 
 

Clin Infect Dis. Nov 1 2010;51(9):1081-1089. 

Å îÚóÅÖîóÉÉñăâ¬ Lead-in ÿßäóñÂòÈèæÿäøćîÈäñÕòÛãóØöćÖČćóĂÚÿÕĆÂĀæñîóÉØČóĂìÕøĈîãóăÕ  
Å  ÃîâúæÃîÈ S/E ăâ¬Å¬îãäùÚĀäÈìóÂăâ¬ Lead in  



Efavirenz,EFV 
Formulation:  Capsule: 50,200 mg /Tab:50,200,600 mg 

            Combination: Atripla 
Dose : 
 Children age > 3 yr: dose by BW range or 367 mg/m2++++ 

 
 
 
   
  
  
Food effect : take on empty stomach 

 

 

Higher dose in young children 

++++esp. in upper of each weight band because of concern for underdosing 



Pediatric Consideration : EFV 
Å  Not approve in children less than 3 yrs.(due to low level)  
Å  EFV should be used with caution in adolescent women of childbearing 
    age because of the risk of  teratogenicity. 
Å  Preferred NNRTI backbone due to more efficacy in children 
Å  Rash is commonly seen in children (40 % vs 27 % in adult).  
Å   use of higher doses in young children, especially in select clinical 
     situations such as virologic rebound or lack of response in an 
     adherent patient 
 
 

            Pediatric DHHS 2012  
 
   
  

 

 

 

  



Etravirine,ETR 
Formulation:  Tab: 100,200 mg ,25 mg 

Dose : 
 Children 2 mo. -  6 yrs : underway 
 Children 6 - 18 yrs(experienced) : 5.2 mg/kg/dose q 12 hr**  
   ό.² җ 16 kg)   
 
 
 
   
   
Adult(experienced): 200 mg BID  
   
Food effect : take with meal, Area under the curve (AUC) of ETR 
is decreased by about 50% when the drug is taken on an empty 
stomach  
 

 
** the PIANO Study 

 25 mg           1.2 
cm     100 mg                  2 cm 



Pediatric Consideration : ETR 

Å   Use in case of experienced children 
   Multiple drug interaction esp. PIs (should not be 
   used with TPV/r,FPV/r,ATV/r , unboosted PIs 
Å   Rash, more common and more frequent  
     in first 6 wks. 
 -> grade 2 җ 15 %  Include  SJS,TEN,HSR 
 -> mostly Mild-Moderate type: self limit and resolve 
  in 1 wk on continued therapy 

 
 
      
    

                         Pediatric DHHS 2011 

 
    

  
   
  

 

 

 

  



Pediatric Consideration : ETR 

DUET SCORE: 1)  Score 0-2   = 74 % response 
    2)  Score 2.5-3.5 = 52 % response 
    3)  Score >4 = 38 % response 

Infections in Medicine. Vol. 26 No. 4 April 13, 2009 


