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I.  Background 
  Dental  car ies ,  a l so known as  tooth decay  or  a   cavity,  i s  an infec tion,  bacter ial  in  

or igin,  that  causes deminera l izat ion and des t ruc tion of the hard t i ssues of the tee th 

(enamel ,  dentin  and cementum).  I t  i s  a  resul t  o f the production of acid  by 

bacter ia l  fe rmentat ion of food debris a ccumulated on the tooth sur face  [1] .   Dental  car ies  

and i t s  consequences pose important  and unco mfor table problems no t  only in developing 

countr ies  but  a lso  in  a l l  industr ia l ized countr ies  s ince  1970s .  Even increase in prevalence  

has been occurred in some countr ies [2] .  In general ,  denta l  car ies levels  vary considerab ly 

between and wi thin di ffe rent  countr ies,  but  populat ion groups in the lower soc io -

economic s ta tus (SES) have higher  car ies leve ls than those in the upper  SES and these  

di fferences are consistent  in industr ial ized  and urbanized d evelop ing countr ies.  For  

trea tment o f dental  car ies there should be a  ba lance between de-mineral izat ion and re -

minera l izat ion tha t  normally happen in  the mouth.  Sometimes,  weak organizat ion of tooth 

structures  and a l tera t ions in diet ,  o ral  hygiene  or  bacte r ia l  act ivi ty can lead  to  the  

predominance of de -mineral iz ing agents,  resul t ing in ini t ia l  les ion format ion and tooth 

decay.  Denta l  car ies wil l  progress ively develop in enamel and dent in as a  resul t  o f 

frequent ly ep isodes o f  PH drop in the biof i lm exposed to  sugar  [3] .  Early diagnosis and 

the r ight  approach can stop the progress ive destruct ion and sometimes i t  i s  poss ible  to  

repair  and co mple te ly heal  les ions.  This app l ies to  non -cavitated whi te  spot  lesions,  

where  the r ight  therapeutic  protocols based on f luor ide and non-f luoride agents can rea l ly  

ha lt /reverse the car ies p rocess.  In the last  decade there has been a ver i table explos ion of  

interes t  in technologies which may have va lue for  re -mineral iza t ion of enamel and  

dentine.  A number o f  re -minera l iza t ion techniques  have  been tr ied out .  The r ight  approach 

is  a lways based on the  r ight  interpre ta t ion of the patho logica l  si tua tion and knowledge  

about how these commonly avai lab le bioact ive products work.  Though there are many 

reviews in car ies reduction and re -mineral iza t ion of ini t ia l  car ious lesion in pr imary 

denti t ion,  there are no sys temat ic  reviews on car ies reduct ion and re -minera l iza t ion of  

ini t ia l  car ious lesion in permanent denti t ion.  

 

AIM 

The aim of this sys tematic  review was to  evaluate the e ffec t  of fluor ide and non-

f luoride  agents in ini t ia l  car ious lesions o f  permanent dent i t ion.  

  The pr imary objec tive  was  to  evaluate whether  non -f luoride agents are  better  than 

f luoride .   

The secondary object ive was to  eva lua te which re -minera l iz ing agent  is  the be st  for  re -

minera l izing ini t ial  car ious lesion of permanent denti t ion.  

 

STRUCTURED QUESTION:  

1.  Are non-f luoride agents better  than fluoride?  

2 .  Which agent  i s  the best  for  ini t ia l  car ious les ion of permanent dent i t ion?  

 

PICO ANALYSIS  

  Populat ion-  Pat ients wi th  dental  car ies  

  Intervent ion-  Different  non-f luoride agents  

  Comparison-  placebo and f luorides  

  Outco me-  Caries reduct ion and/or  Re-minera lizat ion.  

   

 

http://en.wikipedia.org/wiki/Infection
http://en.wikipedia.org/wiki/Bacterial
http://en.wikipedia.org/wiki/Tooth_enamel
http://en.wikipedia.org/wiki/Dentin
http://en.wikipedia.org/wiki/Cementum
http://en.wikipedia.org/wiki/Fermentation_(biochemistry)
http://en.wikipedia.org/wiki/Dental_caries#cite_note-medline-1
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II.  Materials And Methods  
Sources Used  

For identi f icat ion of s tud ies included or  considered for  this review,  detai led 

strategies were  developed for  the  database searched .  

 

Searched Databases  

  PUBMED (  from January 1984 to  June 2012)  

  PUBMED Advanced Search (  from January 1984  to  June 2012)  

  MEDLINE 

  COCHRANE DATABASE OF SYSTEMATIC REVIEWS  

        No l imi ts and langua ge res tr ict ion were applied during e lec tronic  search to  include 

al l  possible  cl inical  t r ial s .  No t ime restr ict ion was appl ied.   

       Reference l i st  o f  the reviews were  also checked for  possib le addit iona l  stud ies.  

 

Hand Search  

The fol lowing journals were  hand searched :  

  Opera tive dentistry  

  Quintessence  Internat ional  

  Interna tional  Dental  Journa l  

  Car ies research  

  Journa l  Dental  Research  

  Journa l  Cl inical  Pedia tr ic  Dentis try                    

 

SEARCH METHODOLOGY  

SEAR CH  QUERY  

ITEMS 

FOUN D  

# 6 1  Sea rch  ( ( ( (# 5 6 )  AN D # 5 7 )  A ND # 5 8 )  AN D # 5 9 )  AN D # 6 0  7 9  

# 6 0  Sea rch  ( ( ( ( (# 5 0 )  OR # 5 1 )  O R # 5 2 )  OR # 5 3 )  OR # 5 4 )  OR  # 5 5  5 7 6 54  

# 5 9  

Sea rch  ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( (# 3 1 )  OR # 3 2 )  O R # 3 4 )  OR  # 3 3 )  OR # 3 5 )  O R # 3 6 )  

OR # 3 7 )  OR # 3 8 )  OR # 3 9 )  OR # 4 0 )  OR # 4 1 )  OR # 4 2 )  OR # 4 3 )  OR # 4 4 )  

OR # 4 5 )  OR # 4 6 )  OR # 4 7 )  OR # 4 8 )  OR # 4 9  1 7 0 50 9  

# 5 8  Sea rch  ( ( ( ( (# 2 4 )  OR # 2 5 )  O R # 2 6 )  OR # 2 7 )  OR # 2 8 )  OR  # 2 9  1 8 5 85 8 7  

# 5 7  

Sea rch  ( ( ( ( ( ( ( (# 1 6 )  OR # 1 7 )  OR # 1 8 )  OR # 1 9 )  OR # 2 0 )  OR # 2 1 )  OR # 2 2 )  

OR # 2 3 )  OR # 3 0  1 4 7 36  

# 5 6  

Sea rch  ( ( ( ( ( ( ( ( ( ( ( ( ( (# 1 )  OR # 2 )  OR # 3 )  OR # 4 )  OR # 5 )  OR # 6 )  OR # 7 )  OR 

# 8 )  OR # 9 )  OR # 1 0 )  OR # 1 1 )  OR # 1 2 )  OR # 1 3 )  O R # 1 4 )  OR # 1 5  1 2 2 87  

# 5 5  Sea rch  ca r i e s  preven t io n  1 3 9 72  

# 5 4  Sea rch  de mi nera l i za t io n  4 4 8 2  

# 5 3  Sea rch  re minera l i za t io n  1 9 6 9  

# 5 2  Sea rch  reduc t io n  in  sen s i t i v i ty  3 8 2 39  

# 5 1  Sea rch  reduc t io n  in  pro g res s io n  o f  ca r i e s  5 5  

# 5 0  Sea rch  reduc t io n  in  ca r i e s  1 5 1 5  

# 4 9  Sea rch  f luo r ide  inf i l tra t io n  7 7  

# 4 8  Sea rch  f luo r ide  mo ut h  r inse  2 0 3  

# 4 7  Sea rch  f luo r ide  va rni sh  6 8 5  

# 4 6  Sea rch  so diu m mo no  f luo ro pho spa ha te  1 6 0 0  

# 4 5  Sea rch  f luo r ide  to o th  pa s te s  6 0  

# 4 4  Sea rch  f luo r ide  g e l s  9 4 1  

# 4 3  Sea rch  f luo r ide  dent i f r i ce s  2 8 3 7  

# 4 2  Sea rch  s ta n no us  he xa  f luo r ide  z i rco na te  0  

# 4 1  Sea rch  a c idula ted  pho sp ho  f luo r ide  0  

# 4 0  Sea rch  so diu m f luo r ide  9 2 5 6  

http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=61
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=60
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=59
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=58
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=57
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=56
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=55
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=54
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=53
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=52
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=51
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=50
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=49
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=48
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=47
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=46
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=45
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=44
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=43
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=42
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=41
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=40
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SEAR CH  QUERY  

ITEMS 

FOUN D  

# 3 9  Sea rch  s ta n no us  f luo r ide  1 1 5 0  

# 3 8  Sea rch  su l f ury l  f luo r ide  3 9  

# 3 7  Sea rch  so diu m f luo ro  s i l i c i c  a c id  7  

# 3 6  Sea rch  f luo ro s i l i c i c  a c id  3 0  

# 3 5  Sea rch  cry o l i te  6 2  

# 3 4  Sea rch  sa l t  w a ter  f luo r ida t io n  2 5 1  

# 3 3  Sea rch  scho o l  w a ter  f luo r ida t io n  8 7 2  

# 3 2  Sea rch  co mmu ni ty  w a ter  f luo r ida t io n  6 5 8  

# 3 1  Sea rch  pla cebo  1 5 5 56 0  

# 3 0  Sea rch  xy l i to l  2 6 9 9  

# 2 9  Sea rch  sp l i t  mo u th  s tu dy  1 4 7 1  

# 2 8  Sea rch  co ntro l l ed  c l in i ca l  tr ia l  1 7 2 92 4  

# 2 7  Sea rch  ra ndo mi sed  co ntro l l ed  tr ia l  4 0 5 92 7  

# 2 6  Sea rch  ra ndo mi sed  c l in i ca l  tr ia l  4 0 2 05 5  

# 2 5  Sea rch  c l in i ca l  s tudy  1 4 4 28 9 2  

# 2 4  Sea rch  c l in i ca l  tr ia l  8 6 7 95 5  

# 2 3  Sea rch  pi t  a n d  f i s sure  sea la nt  2 7 4 8  

# 2 2  Sea rch  pro ena mel  3  

# 2 1  Sea rch  ena melo n  1 9  

# 2 0  Sea rch  no va min   4 4  

# 1 9  Sea rch  ca se in  pho s pho pe pt i t e  a mo rp ho us  ca l c iu m p ho sp ha te  1 3 4  

# 1 8  Sea rch  na no - hy dro xy a pa t i te  2 5 2  

# 1 7  Sea rch  co mpo s i te  re s in  re s t o ra t io n  9 1 0 2  

# 1 6  Sea rch  preve nt i ve  re s in  re s t o ra t io n  2 5 7  

# 1 5  Sea rch  s ma l l  ca r i e s  l e s io n  1 1 1  

# 1 4  Sea rch  w hi te  spo t  l e s io n  1 7 5 9  

# 1 3  Sea rch  pi t  a n d  f i s sure  ca r i e s  1 7 8 6  

# 1 2  Sea rch  ca r i e s  in i t i a t i o n  2 8 2  

# 1 1  Sea rch  ea r ly  ch i ldho o d  ca r ie s  6 3 6  

# 1 0  Sea rch  ea r ly  ca r i e s  2 1 5 1  

# 9  Sea rch  ma na g e me nt  o f  ena mel  ca r i e s  1 9 6  

# 8  Sea rch  ma na g e me nt  o f  den t a l  ca r i e s  2 8 6 2  

# 7  Sea rch  ca r i e s  ma na g e men t  2 9 1 2  

# 6  Sea rch  ea r ly  ca r i e s  l e s io n  2 0 7  

# 5  Sea rch  den ta l  ca r i e s  l e s io n  1 7 2 0  

# 4  Sea rch  ena mel  ca r i e s  5 5 6 6  

# 3  Sea rch  in i t i a l  den ta l  ca r i e s  1 0 5 3  

# 2  Sea rch  in i t i a l  ca r i e s  1 0 9 5  

# 1  Sea rch  inc ip i en t  ca r i e s  3 2 3  

 

INCLUSION CRITERIA  

Criter ia for considering studies for this review  

  In-vivo human s tudies  

  In s i tu stud ies  

  Fluor ides  

  Non-fluor ides  

 

http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=39
http://www.ncbi.nlm.nih.gov/pubmed/advanced
http://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=38
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EXCLUSION CRITERIA 

 

The fo llowing studies were exc luded  

  Reviews  

  Case  reports /case  ser ies  

  Animal stud ies  

  In vi tro  s tudies   

  Studies on pr imary teeth  

 

                        CHART 1:  SEARCH FLOW CHART  

 

 
 

TABLE 1:  VARIABLES OF INTEREST  
S.  No  Va r ia ble s  Of  Interes t  

1  C l in i ca l  eva lu a t i on  b as ed  on   

  Les i on  s i ze  

  Les i on  n u mb er  

2  DM FT /  DM FS sco r es  

3  Rad iograp h i c  Eva lu a t i on  

4  Ca r i es  Pr eva l en ce  

5   Min era l  C on ten t  

 

III.  Results  
Description of  Studies  

  The search ident i fied 79 potentia l  pub licat ions  out  o f  which 58  were  excluded 

af ter  reviewing the  t i t le  or  abstract .  Ful l  ar t icles  were ob tained for  21 s tudies,  12  of these  

publicat ions  were excluded after  reading the ful l  text .  Therefore a  to ta l  o f 9  publicat ions  

ful fi l led  al l  c r i ter ia  for  inclus ion.  

 

TABLE 2:  REASONS FOR EXCLUDING ARTICLES  
S.No     Aut ho r  a nd y ea r       Rea so n  f o r  exc lus io n   

1 .   Sp l i e th  e t  a l .  2 0 1 1  Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

2 .   Ta g l i a f er r o  EP  e t  a l  2 0 1 1   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

3 .   T r ip od  D e t  e l  2 0 1 1  Den ta l  s ea lan t s   

4 .   Beh n an  e t  a l  2 0 1 0  In -  Vi t r o  s t u d y  

5 .   Fe r racan e  J  e t  e l  2 0 1 1    Sea lan t    

6 .   U ysa l  T e t  a l  2 0 1 0  In -v i t ro  s t u d y  

7 .   T ra i ra tv o rak u l  C  e t  a l  2 0 1 0  In -v i t ro  s t u d y  

8 .   J ames  P  e t  a l  2 0 1 0  Revi ew  

9 .   S imr t v i r  M e t  a l  2 0 1 0  Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  
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1 0 .   Hi i r i  A e t  a l  2 0 0 6   Revi ew  

1 1 .   Ek s t ran d  KR et  a l  2 0 1 0   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

1 2 .   Mi lg rom P  e t  a l  2 0 0 9  Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

1 3 .   To lvan en  M et  a l  2 0 0 9   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

1 4 .   Mi lg rom P  e t  a l  2 0 0 9  Ea r ly  ch i ld h o od  ca r i es   

1 5 .   He rm os i l lo  VH et  a l  2 0 0 9  AR T  

1 6 .   Sou s e  RP e t  a l  2 0 0 9  Res t ora t i v e  ma te r i a l s   

1 7 .   Reyn o ld s  EC  e t  a l  2 0 0 8  Revi ew  

1 8 .   Cen c i  MS e t  e l  2 0 0 8   Res t ora t i v e  ma te r i a l s  

1 9 .   Gom ez S  e t  a l  2 0 0 8   Den ta l  s ea lan t s   

2 0 .   Ku ma r  V L e t  e l  2 0 0 8  In -v i t ro   

2 1 .   Hau sen  H e t  a l  2 0 0 7   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

2 2 .   Su d j a l im TR e t  a l  2 0 0 7  In -v i t ro  

2 3 .   Arm f i e ld  JM et  a l  2 0 0 7  Den ta l  s ea lan t s   

2 4 .   Sa la r  D V et  a l  2 0 0 7  Den ta l  s ea lan t s  

2 5 .   Th o r i ld  I  e t  a l  2 0 0 6   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

2 6 .   Hi i r i  e t  a l  2 0 0 6  Revi ew  

2 7 .   Rod r igu es  J A e t  a l   2 0 0 5   In -v i t ro  

2 8 .   B rav o  M et  a l  2 0 0 5   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

2 9 .   Du lg er g i l  CT e t  a l  2 0 0 5  AR T 

3 0 .   E i -H ou ss e in y AA et  a l  2 0 0 5  Sea lan t  Ret en t i on   

3 1 .   Ch ad wick  B L e t  a l  2 0 0 5   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

3 2 .   Ka l l es t a l  C  e t  a l  2 0 0 5   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

3 3 .   Veh k a lah t i  MM et  a l  2 0 0 4  Not  ap p l i cab l e   

3 4 .   S in t es  J L e t  a l  2 0 0 2  Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

3 5 .   Ha ra  AT e t  a l  2 0 0 2   Res t ora t i v e  Ma t er i a l s   

3 6 .   Don ly KJ  e t  a l  2 0 0 2   Res t ora t i v e  Ma t er i a l s  

3 7 .   Ts ev een j av  B  e t  a l  2 0 0 2  Pr even t i ve  p rac t i ce   

3 8 .   Ceb a l l os  L e t  a l  2 0 0 1   Res t ora t i on s   

3 9 .   Newb ru n  E  e t  a l  2 0 0 1  Revi ew  

4 0 .   Ros i er  R G et  a l  2 0 0 1   Revi ew  

4 1 .   Is ok an ga s  P  e t  a l  2 0 0 0  Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

4 2 .   Kl eb er  CJ  e t  a l  1 9 9 9  Or th od on t i c  p a t i en t s -on ly f lu or id e .  

4 3 .   Wo l in sk y LE e t  a l  1 9 9 9  In -v i t ro  

4 4 .   Byn u m AM et  a l  1 9 9 9  In -v i t ro  

4 5 .   Don ly KJ  e t  a l  1 9 9 9  Res t ora t i v e  ma te r i a l s   

4 6 .   Ga f f e r  A e t  a l  1 9 9 8  An ima l  s t u d y  

4 7 .   B rav o  M et  a l  1 9 9 7   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

4 8 .   Gla ss  R L e t  a l  1 9 9 7   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

4 9 .   B rav o  M et  a l  1 9 9 7   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

5 0 .   S imon s  D e t  a l  1 9 9 7   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

5 1 .   B rav o  M et  a l  1 9 9 6   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

5 2 .   Rob e r t s  AJ  e t  a l  1 9 9 5  Revi ew  

5 3 .   Sep p a  L e t  a l  1 9 9 5   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

5 4 .   Su h on en  J  e t  a l  1 9 9 4  In -v i t ro   

5 5 .   Gei g er  AM  et  a l  1 9 9 2   Or th od on t i c  p a t i en t s -  on ly f l u or id e .  

5 6 .   Man n in g  RH et  a l  1 9 9 2   Ch ewin g  gu ms   

5 7 .   T r io lo  P T e t  a l  1 9 9 1   Res t ora t i v e  ma te r i a l s   

5 8 .   Hau g ejo rd en  O e t  a l  1 9 9 1   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

5 9 .   Pe t e r s s on  LG et  a l  1 9 9 1   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

6 0 .   Pe t e r s s on  LG et  a l  1 9 9 1   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

6 1 .   No rd  A e t  a l  1 9 9 1   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

6 2 .   S t ep h en  KW et  a l  1 9 9 0  Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

6 3 .   Raad a l  M e t  a l  1 9 9 0   Res t ora t i v e  ma te r i a l s   

6 4 .   J en s en  ME et  a l  1 9 9 0  In -v i t ro   

6 5 .   S t ep h en  KW et  a l  1 9 8 9   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

6 6 .   Ho lm GB et  a l  1 9 8 4   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

6 7 .   Bagramian  R A 1 9 8 2   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR  

6 8 .   S t ep h en  KW et  a l  1 9 9 7  Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

6 9 .   Bagra r mian  RA 1 9 7 6   Ag e of  p op u la t i on  n ot  ap p l i c ab le  t o  t h i s  SR   

7 0 .   Ma iwa ld  HJ  1 9 7 4   Not  ap p l i cab l e  
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RESULTS 

TABLE 3:  GENERAL INFORMATION OF SELECTED ARTICLES -  

METHODOLOGY 

S.  

No  

Ref erence  Stu dy  Descr ip t io n  Sa mple  

S i ze  

Ma ter ia l s  used  

Co ntro l s  

E mplo y ed  

Tes t  Gro up  

1 .   Gi an ma r i a  F e t  a l  
2 0 1 1  

In -s i t u  s t u d y  4 0  
Teeth .  

P lac eb o   CPP- AC P  

2 .   Al t en b u rg e r  MJ  e t  

a l  2 0 1 0  

Ran d omised  

con t ro l l ed  t r i a l .  

3 2  

p a t i en t s .  

Na F-

1 4 5 0p p m 

CPP- AC P  

3 .   Na j i b fa rd  K e t  a l  
2 0 1 1  

Ran d omized  
con t ro l l ed  t r i a l ,  

d ou b le  b l i n d ,  

c ros so v er ,  i n - s i t u  
s t u d y.  

3 0  
p a t i en t s .  

1 1 0 0p p m F  5 %n HAP,  1 0 %n HAP,   

4 .   D . L.Ba i l ey  e t  a l  

2 0 0 9  

Ran d omized  c l i n i ca l  

t r i a l .  

4 5  

p a t i en t s  

P lac eb o   CPP- AC P,  f lu o r id e  

mou th  r i n se  an d  
f lu or id e  t o o th  p as t e .  

5 .   Aya  n ak amu ra  e t  

a l  2 0 0 9  

In -v i v o  s t u d y  

 

 1 0 1  

p a t i en t s  

 F lu or id e  

mou th  

r i n se .  

F lu or id e  m ou th  r i n se  

+  t a rg et ed  s ea lan t  

ap p l i ca t i on  

6 .   E .C .Reyn old s  e t  a l  

2 0 0 8  

Ran d omized ,  d ou b le  

b l i n d ,  3 wa y c r oss  

ov e r  d es ign -  i n - s i t u  
s t u d y   

1 4  

p a t i en St

s   

P lac eb o   1 1 0 0p p m NaF,  

2 8 0 0p p m NaF,   2 % 

CPP- AC P,   an d  2 % 
CPP- AC P p lu s  1 1 0 0  

p p m   NaF.  

7 .   An d er ss on  A e t  a l  

2 0 0 7  

Ran d omized ,  i n -v i vo  

s t u d y.  

2 6  

p a t i en t s  

0 .0 5 % 

sod iu m 
f lu or id e  

mou th  wash  

comb in ed  
wi th  

f lu or id e  

d en t i f r i c e  

CPP- AC P  

8 .   San t i ago  S  e t  a l  

2 0 0 5  

In -v i v o  s t u d y  5 0  

p a t i en t s  

F lu or id e  

va rn i sh  

Sea lan t .  S ea lan t  an d  

F lu or id e  va rn i sh ,   

9 .   Se lwi t z  RH et  a l  
1 9 9 5  

In -v i v o  s t u d y  4 1 6  
p a t i en t s   

F lu or id e  Den ta l  S ea lan t  +  
F lu or id e .  

     

TABLE 4:  GENERAL INFORMATION OF SELECTED  

ARTICLES -    RESULTS 

S.

N

o  

Ref eren

ce  

Tes t  g ro up  Va r ia ble  o f  in teres t  Eva lu

a -

t i o n  

Per io

d  

Resul t s  

Cl in i

ca l  

Eva lu

a t -

i o n  

D

mf

t /  

d

mf

s  

Ra

dio  

g ra

ph

y  

Ca r i

e s  

Prev

a len

ce  

Minera l  

Co nten t  

1  Gian ma r

i a   F e t  
a l  2 0 1 1  

CPP- AC P      Yes  

(SEM 
an a lys i s

)    

1  

mon t
h   

Di f fu s e  an d  

h omo g en eou s  min era l  
coa t i n g ,  r ed u c in g  t h e      

su r fac e  a l t e ra t i on s  i n  

t h e  d e -min e ra l i zed   
sp ec im en s  t r ea t ed  wi th  

s yn th et i c  CPP - AC P  

2  Alt en b u r
g er  MJ  

e t  a l  

2 0 1 0  

CPP- AC P   Yes      Yes  
(Diagn o

d en t )  

2 2  
d ays   

Fi s su r es  t r ea t ed  wi th  
1 4 5 0p p m NaF  a lon g  

wi th  CP P - AC P 

con t a in in g  c ream 
sh o wed  s i gn i f i can t l y 

l o wer  la se r  
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f lu or esc en c e  va lu es  
a f t e r  Da y  1 5  (P  =  

0 .0 0 1 )  and  Da y 2 2  (P  

<  0 .0 0 1 )  comp ared  t o  
t h e  con t r o l  

 g r ou p (1 4 5 0  NaF 

p p m) .  No s ign i f i can t  
d i f f er en c e  i n  t h e  

v i su a l  c la s s i f i ca t i on  

b e t ween  t h e  t wo 
gr ou p s  cou ld  b e  f ou n d .  

3  Naj ib fa r

d  K e t  a l  
2 0 1 1  

5 %n HAP,  

1 0 %n HAP,  
1 1 0 0p p m 

Na F 

    YES  

(MR)  

2 8  

d ays   

No s i gn i f i can t  

d i f f er en c e  b e t ween  
5 %n HAP,  1 0 %n HAP,  

1 1 0 0p p m NaF in  

min era l  ga in .  No d e -
min era l i za t i on  

occu r r ed  i n  sou n d  

sp ec im en s  exp os ed  t o  
1 0 %n HAP.  

4  D. L.Ba i l

ey  e t  a l  
2 0 0 9  

CPP- AC P,  

f lu or id e  
mou th  r i n se  

an d  

f lu or id e  
t oo th  p as t e .  

Yes  

( ICD
AS-

I I )    

    3  

mon t
h s  

S ign i f i can t l y  m or e  

wh i t e  sp ot  l es i on s  
reg r ess ed  wi th  r e -

min era l i z in g  c r eam 

con t a in in g  (CPP - ACP )  
comp ar ed  wi th  

p laceb o .  

5 .   Aya  

n ak amu r
a  e t  a l  

2 0 0 9  

F lu or id e  

mou th  
r i n se+  

t a rg et ed  

sea lan t ( FM
R+TS ) ,  

ap p l i ca t i on  

 Ye

s  

 Yes   1 1 yrs   Th e  ca r i es  p r eva l en ce  

an d  mean  DMFT ( SD )  
wa s  2 8 .3 %,  1 .5 6  (3 .0 0 )  

i n  t h e  FMR+ TS gr ou p  

an d  6 0 .0 %,  2 .2 0  (2 .4 4 )  
i n  t h e  FMR g r ou p ,  an d  

t h e  d i f f e ren c e  wa s  

s i gn i f i can t .  

6 .  E .C .Rey

n old s  e t  

a l  2 0 0 8   

placebo,  

1100ppm NaF, 

2800ppm NaF, 
2% CPP-ACP, 

and 2% CPP-

ACP plus 1100 
ppm   NaF. 

    Yes  

(EMP W

DS)  

1 4  

d ays   

Den t i f r i c e  con t a in in g  

2 % CPP- ACP p lu s  

1 1 0 0  p p m F was  
su p er i or  t o  a l l  o th e r  

fo rmu la t i on s .  

7 .  An d er ss

on  A e t  
a l  2 0 0 7  

CPP- AC P.  

0 .0 5 %NaF  

Yes   

(C A)  

   Yes   

( LF)  

1 yr  S t a t i s t i ca l l y  

s i gn i f i can t  d i f f er en c e  
(6 3 % vs .  2 5 %) . i n  t h e  

n u mb er  o f  s i t es  t h a t  

t o t a l l y  d i sap p ea r ed  
a f t e r  1 2  mon th s  i n  

CPP- AC P t r ea t ed  t ee th  

i n  c l i n i ca l  a s s ess m en t .  

LF  sh o wed  

s t a t i s t i ca l l y  

s i gn i f i can t  d i f f er en c e  
a t  6  an d  1 2 mon th s  

fo l l o w-u p .  

8 .  San t i ago  

S  e t  a l  
2 0 0 5  

Sea lan t .  

Sea lan t  an d  
F lu or id e  

va rn i sh ,  

Con t ro l ( f l o
u r - i d e  

va rn i sh )  

  Ye

s  

    2 yrs   Th er e  i s  n o  

s t a t i s t i ca l l y  
s i gn i f i can t  d i f f er en c e  

b e t ween  t h e  gr ou p s .  

9 .  Se lwi t z  
RH et  a l  

1 9 9 5  

Den ta l  
Sea lan t  +  

F lu or id e ,  

F lu or id e   

 Ye
s   

   4 yrs    P i t  an d  f i s su re  
sea lan t s  con fe r  

ad d i t i on a l   c a r i es -

p rev en t iv e  b en ef i t s  

b eyon d  t h os e  

of  f lu or id e  t h e rap y 
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a lon e  

LEGEND:  

EMPWDS -  Electron Microprobe Wavelength Dispersive Spectrometry  

CA- Clinica l  Assessment  

LA -  Laser  Fluorescence  

MR-Micro Radiography  

TABLE 5:  EVIDENCE LEVEL OF SELECTED ARTICLES  

LEGEND:  

Yes –  adequately ment ioned  

No-inadequately ment ioned  

Not mentioned  

 

QUALITY ASSESSMENT  

Higgins and Green.  Cochrane reviewer’s Handbook 2009 )  

  The qual i ty assessment of included t r ia ls  was under taken independent ly  as a  par t  

of data  extrac tion process.  Four  main quali ty cr i ter ia  were examined:  

 

1 .  Method of  Randomiza tion,  rec orded  as  

a .  Yes –  Adequate as descr ibed in  the  text  

b .  No –  Inadequate as descr ibed in the text  

c .  Unclear  in the text  

  

2 .  Alloca tion Concealment ,  recorded  as  

a .  Yes –  Adequate as descr ibed in  the  text  

b .  No –  Inadequate as descr ibed in the text  

c .  Unclear  in the text  

 

3 .  Outcomes assessors bl inded to  inte rvent ion,  recorded as  

a .  Yes –  Adequate as descr ibed in  the  text  

b .  No –  Inadequate as descr ibed in the text  

c .  Unclear  in the text  

S.N

o  

Ref erence  Ra ndo mi

z  

At io n  

Al lo ca t io n  

co ncea lme n

t  

B l inding  Clea

r  Ic /  

Ec  

Sa mple  

s i ze  

ca l cu la t io

n  

Ba se l ine  

eva lua t io

n  

Leve l  o f  

Evidenc

e  

1  Gian ma r i a  F 

e t  a l  2 0 1 1  

No  Not  

men t ion ed  

Not  

men t ion e

d  

Yes  Not  

men t ion ed  

Not  

men t ion ed  

3  

2  Al t en b u rg e r  

MJ  e t  a l  

2 0 1 0  

Yes  Not  

men t ion ed  

S in gl e  

b l i n d  

Yes  Yes  Yes  2  

3  Na j ib fa rd  K 
e t  a l  2 0 1 1  

Un c l ea r  Not  
men t ion ed  

Dou b le  
b l i n d  

Yes  Yes  Yes  2  

4  D. L.Ba i l ey  

e t  a l  2 0 0 9  

Yes  No  Dou b le  

b l i n d  

Yes  Yes  Yes  2  

5  Aya  
n ak amu ra  e t  

a l  2 0 0 9  

No  Not  
men t ion ed  

Tr ip l e  
b l i n d  

Yes  Not  
men t ion ed  

Not  
men t ion ed  

2  

6 .  E .C .Reyn old
s  e t  a l  2 0 0 8  

Un c l ea r  Not  
men t ion ed  

Dou b le  
b l i n d  

Yes  Not  
men t ion ed  

Yes  2  

7 .  An d er ss on  A 

e t  a l  2 0 0 7  

       Yes   Not  

men t ion ed  

S in gl e  

b l i n d  

Yes  Not  

men t ion ed  

Yes  2  

8 .  San t i ago  S  
e t  a l  2 0 0 5  

No  Not  
men t ion ed  

S in gl e  
b l i n d  

Yes  Not  
men t ion ed  

Yes  2  

9 .  Se lwi t z  R H 

et  a l  1 9 9 5  

No  Not  

men t ion ed  

Not  

men t ion e
d  

Yes  Not  

men t ion ed  

Yes  2  
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4 .  Completeness o f fo l lo w-up (was there a  c lear  explanation or   wi thdrawals and  

dropouts  in each trea tment  group)  assessed as :  

a .  Yes-Dropouts were exp lained  

b .  No-Dropouts  were no t  explained  

c .  None -No Dropouts or  withdrawals  

 

Other  methodologica l  cr i ter ia  examined included:  

1 .  Presence  or  absence of sample size calculat ion  

2 .  Comparabi l i ty o f groups  at  the star t  

3 .  Clear  inc lus ion/  exc lus ion cr i ter ia  

4 .  Presence/  absence of es t imate o f measurement er ror .   

 

RISK OF BIAS IN INCLUDED STUDIES  

  The assessments fo r  the  four  main methodological  qua li ty i tems are shown in tab le 

1.  The study was assessed to  have a “High r i sk” o f bias i f  i t  d id  no t  record a  “Yes” in  

three  or  more of  the four  main categor ies,  “Moderate” i f  two  out  o f four  ca tegor ies d id  

not  record a  “Yes”,  and “Lo w” i f  randomizat ion assessor  bl ind ing and comple teness o f 

fo l lo w –  up were  considered adequate.  

 

TABLE 6:  RISK OF BIAS FOR SELECTED ARTICLES -  MAJOR CRITERIA  

S.N

o  

Ref erence  Metho d o f  ra ndo miza t io n  Al lo ca t

io n  

Co ncea

l ed  

Asses s

o r  

B l indi

ng  

Dro po

uts  

Descr i

bed  

Ri s k o f  

B ia s  

1  Gian ma r i a  F e t  a l  
2 0 1 1  

No  No  No  No  High  

2  Al t en b u rg e r  MJ  e t  

a l  2 0 1 0  

Comp u ter  g en era t ed  

ran d omiza t i on  l i s t  

No  Yes  Yes  Lo w  

3  Na j ib fa rd  K e t  a l  
2 0 1 1  

Ran d omized  c l i n i ca l  t r i a l  No  Yes  Yes  Mod era
t e  

4  D. L.Ba i l ey  e t  a l  

2 0 0 9  

Comp u ter  g en era t ed  ran d om 

p ermu t ed  b lock  sch ed u le  

Yes  Yes  Yes  Lo w  

5  Aya  n ak amu ra  e t  
a l  2 0 0 9  

Not  m en t ion ed   No  Yes  Yes  Mod era
t e  

6  E .C .Reyn old s  e t  

a l  2 0 0 8  
 

Ran d omized  c ro ss  ov e r  s t u d y .  No  Yes  No  High   

7  An d er ss on  A e t  a l  

2 0 0 7  

Ran d omiza t i on  wi th  d i ce  No  Yes  Yes  Lo w  

8  San t i ago  S  e t  a l  
2 0 0 5  

Ran d omize  con t r o l l ed  t r i a l   No  Yes  Yes  Mod era
t e  

9  Se lwi t z  R H et  a l  

1 9 9 5  

Con t ro l l ed  c l i n i ca l  t r i a l   No  No  Yes       

High   

 

TABLE 7:  RISK OF BIAS FOR SELECTED ARTICLES -  MINOR CRITERIA  

S . N o  R e f e r e n c e  S a m p l e  

J us t i f i e d  

B a s e l i n e  

c o m p a r i s o n  

I /  E  C r i t e r i a  M e t h o d  

E r r or  

1 .   G ia n ma r i a  F  e t  a l  2 0 1 1  N o  N o  Y e s  N o  

2 .   A l t e n b u r g e r  M J  e t  a l  2 0 1 0  Y e s  Y e s  Y e s  N o  

3 .   N a j i b f a r d  K  e t  a l  2 0 1 1  Y e s  Y e s  Y e s  N o  

4 .   D . L . B a i l e y  e t  a l  2 0 0 9  Y e s  Y e s  Y e s  N o  

5 .   A y a  n a k a m u r a  e t  a l  2 0 0 9  N o  N o  Y e s  N o  

6 .   E . C . R e y n o l d s  e t  a l  2 0 0 8  N o  Y e s  Y e s  N o  

7 .   A n d e r s s o n  A  e t  a l  2 0 0 7  N o  Y e s  Y e s  Y e s  

8 .   S a n t i a g o  S  e t  a l  2 0 0 5  N o  Y e s  Y e s  N o  

9 .   S e l w i t z  R H  e t  a l  1 9 9 5  N o  Y e s  Y e s  N o  
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TABLE 8:  SUMMATION TABLES FOR INDIVIDUAL  

PARAMETERS 

A. Clinical  evaluat ion of  re -mineral izat ion  

S.  

No  

Co mpa r i so n  No  o f  

s tu die s  

Ef f ec t ive  metho d  No  d i f f erence  be tw een  

g ro ups  

1  
CPP- AC P,  con t ro l  

(Na F)  
3  2 (CPP- ACP )  1  

 

B.  Dmft /  dmfs scores  

S.  

No  

Co mpa r i so n  No  o f    

s tu die s  

Ef f ec t ive  metho d  No  d i f f erence  be tw een  

g ro ups  

1  Flu or id e  m ou th  r i n s e  

+ t a rg et ed  s ea lan t  
an d  f lu or id e  m ou th  

r i n se   

2  2  ( Flu or id e  m ou th  r i n se  +  

t a rg et ed  s ea lan t )  

-   

 

C.  Radiographic evaluation  

S.No  Co mpa r i so n  o f  no  o f  s tudie s  No  o f  

Stu die s  

Ef f ec t ive  

met ho d  

No  d i f f erence  

be tw een  g ro ups  

 1  Sea lan t ,  S ea lan t  an d  F lu o r id e  

Varn i sh  an d  Con t ro l  ( F lu or id e  

Varn i sh )  (3  gr ou p s )   

1  -  1   

D. Caries prevalence  

S.No  

 

Co mpa r i so n  o f  no  o f  s tudie s  No  o f  

s tu die s  

Ef f ec t ive  

met ho d  

No  d i f f erence  

be tw een  g ro ups  

1 .   Flu or id e  mou th  r i n se  + t a rg et ed  

sea lan t ,  f lu o r id e  m ou th  r i n s e   

1  1  ( Flu or id e  

mou th  r i n s e  +  
t a rg et ed  s ea lan t )  

-   

 

E.  Mineral content   

S.  

No  

Co mpa r i so n  o f  no  o f  s tudie s  No  o f  

s tu die s  

Ef f ec t ive  

Metho d  

No  d i f f erence  

be tw een  g ro ups  

1  CPP- AC P  

An d  p lac eb o  

2  2  (CPP- ACP )  -   

2  5 %n HAP,  1 0 %n HAP 1 1 0 0 p pm 
Na F,  1 0 %n H AP in t ra  ora l .  

1  -              1  

3  Plac eb o ,  1 1 0 0 p p m NaF,  

2 8 0 0p p m NaF,  2 %CPP - ACP,  
2 %CPP- APP +1 1 0 0  NaF.  

1  1 (2 %CPP- APP 

+1 1 0 0  NaF)  

-   

4  CPP- AC P an d  con t ro l  ( s od iu m 

f lu or id e)  

1  1 (CPP- ACP )       -  
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TABLE 9:  OVER ALL COMPARISON OF ALL FLUORIDE AND NON -FLUORIDE 

AGENTS 

To ta l  no  o f  

s tu die s  

F luo r ide  mo re  

e f f ec t ive  

No n-Fluo r ide  mo re  

e f f ec t ive  

Co mbi na t io n  mo re  

e f f ec t ive  

No  d i f f erence  

9  -  2  
 

4  3  

         

TABLE 10:  SUMMATION TABLE FOR BLINDING  
To ta l  no  o f  

s tu die s  

No  o f  s tudie s  b l i nding  

do ne  

S ing l e  

b l ind  

Do uble  

b l ind  

Tr ip l e  

b l ind  

No t  me nt io ne d   

9  7  3  3  1  2  

                           

FIGURE 1:  PIE CHART FOR BLINDING  

 

FIGURE 2:  OVER ALL COMPARISON OF VARIABLES OF                                  

INTEREST 

 

 GRAPH 1:  YEAR OF PUBLICATION OF INCLUDED STUDIES  
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GRAPH 2: BAR CHART SHOWING RISK OF BIAS ASSESSMENT 

 
 

IV.  Discussion 
The search ident i fied 79 potent ial  pub licat ions  out  o f which 58   were excluded  

af ter  reviewing the  t i t le  or  abstract .  Ful l  ar t icles  were ob tained for  21 s tudies,  12  of these  

publicat ions  were excluded after  reading the ful l  text .  Therefore a  to ta l  o f 9  publicat ions  

ful fi l led  al l  c r i ter ia  for  inclus ion.  

  

Variables of  Interest  

A.  Clinica l  eva lua tion  

B.  DMFT /  DMFS scores  

C.  Radiographic Evaluat ion  

D.  Car ies Prevalence  

E.  Mineral  Content  

 

Accurate reporting and interpretation of  resul ts  

 

A.  Clinical  evaluat ion  

  3  ar t icles  used c l inica l  eva lua tion for  assess ing car ies p rogression or  regression.  

 Of these,  1  ut i l ized ICDAS -II  prel iminary p lan for  act ivi ty assessment.  D.L.Bailey 

et  al .  2009 [4]  80% of  the lesions treated by CPP -ACP had a base l ine score o f 2/A 

whereas  at  the end  of 12 weeks  only 15% had 2/A score and  63% h ad  become 2/I .  This  
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was signi ficantly more than the scores for  placebo.  1 .4% of the les ions had 3/A score a t  

base line in  the  group CPP -ACP, whereas only 0 .5% of the lesions had  3/A scoring a t  the 

end  of 12 weeks.  

  A study by Al tenburger  et  a l  2010  [2]  evalua ted 2 groups one CPP -ACP and a  

placebo ,  there was no signi f icant  d i fference  between the two groups .               

  A s tudy by Andersson e t  al  2007 [7]  sho wed that  more s i tes became invis ible  in the  

CPP-ACP group than fluor ide mouth r inse group.  After  3mo nths,  the proport ion of s i tes  

scored as 0  and 1  was  55% in CPP -ACP group compared wi th 18% in f luor ide mouth -wash 

group.  The  corresponding values  a f ter  12 months  were 64% and 23% respect ive ly,  a  

di fference that  was s tat is t ical ly s igni f icant .  Approximately a bout 10% of si tes remained  

unchanged,  wi th highest  score (4)  one year  a fter  the s tudy began.  The  visual  evaluat ion 

suggested an aesthet ica l ly more favorable outcome for  amorphous calc ium phosphate  

trea tments .  

 

B.  DMFT /  DMFS scores  

  2  ar t icles used DMFT/DMFS scores for  evalua ting car ies progression or  

regress ion.  

 A Nakamura et  al  2009  [5]  sho wed there was stat is t ical ly signi ficant  di fference  

between the groups f luoride mouth r inse plus  targe ted sealant  (FMR+TS) and f luoride  

mouth r inse  alone (FMR) wi th 1 .56 in FMR + TS group and  2.20 in  FMR group.   

  Selwi tz  R H et  a l .  1995[9]  compared DMFS score in two groups ,  ( f luoride alone,  

sea lant  and f luoride)  fo r  a  durat ion for  4yrs in  younger  age  (7 -11yrs)  group and sho wed 

that  there i s  a  decrease in the score by 67.3%. (1 .5  vs.  0 .4)  In the same per iod,  in older  

age group there was a  decrease  in score by 34% (6.22 vs .  4 .07) .   

Overa ll  reduct ion for  both age groups was (2 .1 .01 vs.  2 .15)  respect ively.  Thus,  Fissure  

sea lants conferred addi t ional  car ies - prevent ive  benefi t s  beyond those of fluor ide therapy 

alone.  

 

C.  Radiographic evaluation  

        1  ar t ic le  used Radiographic eva luat ing car ies progress ion or  regression.  

  Santiago  S e t  a l  2005  [8]  sho wed tha t  there  was no  s igni f icant  d i ffe rence be tween 

sea lant  and fluoride varnish in contro ll ing les ion progression bo th in randomized cl inical  

t r ia l  and  sp li t  mouth des ign.  (93% of sealed  vs.  88% of f luoride varnish)      

 

D.  Caries  Prevalence   

         1  ar t ic le  used  Car ies Prevalence  for  assessing car ies progression or  regression.  

  A s tudy by Aya Nakamura et  al  2009 [5]  sho wed stat is t ica l ly signi ficant  di fference  

between the groups s tud ied.  The car ies prevalence was 28.3% in fluoride mouth r inse plus 

targe ted sealant  (FMR+TS) group and 60.0% in f luoride  mouth r inse (FMR) group.  

 

E.  Mineral Content   

  4  ar t ic les used Mineral  Content  fo r  assessing                               re -

minera l izat ion and  car ies progression or  regress ion.  

 By Naj ib fard  et  a l  2011  [3]  nHAP induce a consis tent                      r e -

minera l izat ion by forming a homogenous apat i te  layer  on the de -mineral ized  sur faces.  

This layer  i s  composed of hydroxyapat i te  nano -crys tals  which chemical ly bond to  natural  

enamel crys tals .  

  Biomimet ic  apat i te  deposi t ion on affec ted  s i tes  of  enamel  does no t  only cover  and 

protec t  enamel s tructure,  but  a lso provide minerals needed  for  restor ing de -minera l ized 

areas.   

  Progressive transfer  o f  hydroxyapat i te  nano -crystals  from new apat i te  coat ing to  

lesion maintains high concent rat ion grad ients  of calc ium and phosphate ions in sub -

sur face enamel,  there by faci l i ta t ing re -minera l izat ion.  

  The inf luence of these  var iab les on re -minera l izing eff icacy of  nHAP may di ffer  

wi th  varying concentrat ions .  

  Altenberg e t  a  2010  [2]  showed that  there is  stat is t ical ly s igni f icant  difference  

between the CPP-ACP and NaF group.  CPP -ACP group showed stat i s t ical ly signi ficant  

di fference afte r  2
n d

 and 3
r d

 weeks co mpared to  base line.     
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  Gianmaria e t  a l .  2011 [1]  sho wed tha t  there  i s  signi ficant  di fference between De -

minera l ized specimens kept  in intra -ora l  environment wi th GC Tooth Mouse  (CPP-ACP),  a  

placebo or  control  wi thout any trea tment.  CPP -ACP sho wed Minera l  sediment wi th a  t rend 

of wavy l ines  was clear ly vi sib le  at  low magnif ica t ion (600x)  and sur faces  were covered 

wi th  amorphous deposit  a t  h igher  magnificat ion (6000x)  p lacebo  sho wed sur faces 

appeared    d isorganized,  wi thout  any d ist inc t  etching pat tern contro l  showed  loss o f  

enamel and evident  ho les from 5  to  25 µm in diameter .  

  A s tudy by E.C.Reynolds et  e l  2007 [6]  showed a simi lar  level  o f re -mineral iza t ion 

for  f luor ide and 2% CPP -ACP. But the denti f r ice wi th  a  combinat ion of 2%CPP -ACP and  

1100ppm of f luoride  was superior  to  al l  o ther  fo rmula tions.  Micro -radiography of  the 

lesions sho wed f luoride  ion a lone tended to  promote re -mineral iza t ion of sur face layers,  

whereas  CPP-ACP sho wed re -minera l iza t ion even in the presence of f luor ide,  throughout 

the body of lesion.  

  A study by Andersson et  al  2007 [7]  sho wed laser  f luorescence values decreased 

wi th t ime and were s igni f icant ly lo wer a f ter  2  and  6  months compared wi th base line in  

both CPP -ACP  and fluoride group.  Ho wever  no signi ficant  d i fferences were d isclosed  

between the two treatment  regimes,  e i the r  a t  baseline or  a t  any of the fol low -ups.  

 

DEFENDING OF RESULTS  

A.  Clinical  evaluat ion  

  CPP-ACP has been shown to  loca lize and s tab i l ize ca lc ium and phosphate ions  at  

the tooth sur face in a  bio -available  form that  can promote re -minera l izat ion of enamel  

sub-sur face lesions.  Visua l  eva lua tion by Anderson et  al  2007  [7]  sho wed es thet ical ly 

more favorab le outco me for  CPP -ACP due to  a  optica l  phenomenon.  But in the l ight  o f  

previous f indings by Reyonlds et  a l  2003,  the  mi lk -protein based formulat ion augments  

the na tura l  sal ivary hea l ing process and nano -crys tals  o f ACP are smal l  enough to  access 

de-mineral ized  areas  undernea th a lready re -mineral ized  sur face  zone.  Therefore  a  deep 

progress ion of favorable  aesthe tic  appearance is  possib le .  

 

B.DMFT /  DMFS scores  

  Selwi tz  e t  a l  1995  [9]  sho wed tha t  magnitude of reductions in car ies exper ience,  

par t icular ly among younger  children(7 -11) ,  af ter  4yrs  o f par t icipa tion in co mbined  

f luoride  and  sea lant  program strongly suggests that  dental  sea lants  conferred addi t iona l  

benefi ts  beyond those of f luoride procedure a lone.  Data analyses depic ted for  the 14 -17-

yr -o lds  inc luded  find ings for  ear ly erup ting teeth,  which were at  r i sk for  car ies for  a  much 

longer  per iod pr ior  to  the  opportunity for  sea lant  placement than the correspo nding tee th 

in  the younger  children,  P it  and f i ssure si tes on f irs t  molars  in the  older  children had  been 

in  the mouth for  6  o r  7yr  pr ior  to  sea ling.  Many of  these teeth  may have decayed or  have 

been restored pr ior  to  the sealant  placement phase of the s tudy.  Thus,  the opportunity to  

demonstra te  car ies  protection in these tee th would have been reduced.  Addit ional  ana lys is  

of data for  the  older  age group revea led tha t  reduct ions  in  DMFS scores  averaged only 

30,5% for  ear ly erupt ing tee th,  whereas la te  eru pt ing tee th showed a larger  reduct ion of  

43.7%.  

 

C.  Radiographic evaluation  

  Santiago S e t  a l  in 2005  [8]  showed that  physica l  barr ier  o f res in tags o f  maximum 

6µm in length may act  as a  protect ion aga inst  exposure o f ac ids produced by bac ter ia .  

This decreases the no.  o f micro -organisms in the  lesion under  the sea lant .  

 

D.Caries Prevalence  

  Selwi tz  e t  a l  1995 [9]  and Rippa  e t  al  d id  surveys  on combined fluor ide and 

sea lant  appl icat ion have  suggested grea ter  e ffec t iveness for  the combination than fluoride  

applicat ion a lone.  

         The prec ise reason for  secular  dec line  in dental  car ies observed in western 

industr ial ized  co untr ies  has  not  been estab li shed ,  i t  might  be because  of avai lable f luoride 

in environment.  The preventive factors could be  change in die t ,  oral  hea lth care prac tices .  

I t  i s  a l so expected tha t  car ies reduct ion would  expect  large ly on smooth sur faces  wi th  

addit iona l  f luoride rather  than on pi t  and f issures.  P i t  and fi ssure si tes  on f irs t  molars in  

the older  chi ldren had been in the mouth for  6  or  7  yr  pr ior  to  sea ling.  Many of these  
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tee th may have decayed  or  have been restored  pr ior  to  the sealant  placement phase of  the 

study.  Thus,  the opportuni ty to  demonstra te  car ies protect ion in these  teeth would have 

been reduced.  The o lder  age group revealed tha t  reduct ions in DMFS scores averaged only 

30.5% for  ear ly erupt ing tee th,  whereas la te  erupt ing tee th showed a larger  reduct ion of  

43%. The secular  dec line  in car ies a t tr ibuted  to  pi t  and f i ssure sur faces   was  based on 

assumptions that  a)  the  reduct ion in car ies  observed  on approximal sur faces in the o lder  

children was  due entire ly to  a  secular  influence and b)  t he secular  t rend  at tr ibuted to  

approximal sur faces would  be manifes t  equally  as much on pi t  and f i ssure sur faces.  I t  i s  

possib le ,  however ,  tha t  some other  fac tor  such as a  shi f t  in examiner  diagnosis or  a 

change in approach to  treatment o f  inter -proximal car ies  may have influenced the f indings  

observed on approximal sur faces  [9] .  

 

E. Mineral content  

  Altenberger  et  a l .  2010 [2]  proved the p resence of calcium and phosphates in CPP -

ACP to increase the concentrat ion of ca lcium in organic res idues,  serving as a  reservo ir  

dur ing re -mineral iza t ion.  

Of the 9  ar t ic les 4  studies show that  a  combinat ion of  fluor ide  and non -f luor ide i s  

signi ficant ly be tte r  than ei ther  alone.  Of this 1  is  an in -si tu s tudy.  Out of these 4  s tudies 

one RCT sho wed the combinat ion to  be be t ter  only when the mineral  ga in was considered 

(LF).  When cl inical  evalua tion was per formed no  di fference could be  seen be tween the 

combination and ei ther  alone.  3  stud ies sho wed  no  di fference between the two ( fluor ide 

and  non-f luoride) .  Al l  o f  them were  c l inica l  studies.  Of these,  1  s tudy showed stat is t ica l  

di fference be tween the  groups (CPP -ACP vs .  NaF) when c l inica l  examinat ion was  

per formed a t  12 months.  Whereas,  mineral  ga in assessment using Laser  Fluorescence (LF) 

showed no stat is t ical  d i fference be twe en the groups at  bo th 6  months and 12 months 

evalua tion.  2  s tudies  showed non -f luor ide agents (CPP -ACP) bet ter  than placebo .  Of the  2  

stud ies one i s  in -s i tu and the other  c l inica l  study.  Of the 4  s tudies showing combination 

better ,  two are long term and two are short  term. Of the 3  s tudies showing no di fference 

between the groups,  two are  long term and one is  short  term. Of the 2  studies showing 

non-f luoride to  be be tter  one i s  long term and the other  short  term.  Of the 4  s tudies  

showing combination to  be b et ter  both the long term stud ies had a greater  sample s ize 

than the shor t  term s tudy.  Of the  3  stud ies showing no  di fference be tween the  groups  2  

had  moderate  and  one small  sample size.  Both the  s tudies  showing non -f luoride to  be  

better  had smal l  sample si ze.  

 

Reporting on the Quali ty  of  Evidence  

  Nine tr ials  were included in this review. 8s tudies has a  level  o f evidence 2.  1  

study had a leve l  o f evidence 3 .  All  the stud ies a re c l inica l  stud ies wi th  high leve l  o f 

evidence.  Risk of  bias  o f  inc luded  s tudies  such as  Gianmar ia  et  a l  2011  and E .C.Reynolds  

et  a l  2008  i s  high,  Naj ib ford e t  a l  2011; Nakamura et  al  2009 are moderate,  where as  

Altenburger  MJ e t  a l  2010 and D.L.Bailey et  al  2009 have low r i sk o f bias.  (Table 5  & 6)  

 

INFERENCE 

        Combination of f luor ide and non-f luor ide agents l ike CPP -ACP and Sealant  are 

better  in  control l ing car ies progression and promoting re -minera l izat ion of  ini t ia l  car ies  

lesions in  permanent  dent i t ion.   

         There i s  no  evidence to  suggest  non -f luor ide agents  are  bet te r  than fluor ide in 

control l ing car ies progression and/or  re -mineral iza t ion of ini t ia l  car ious les ions in  

permanent tee th.  

 

Report  of  Out lier Data  

No out l ie r  da ta ob tained .  

 

V.  Summary 
          The aim of  this  sys temat ic  review was to  evaluate  the e ffect  o f  f luoride and non-

f luoride  agents in  ini t ia l  car ious lesions  o f  permanent  dent i t ion .  The pr imary objective 

was  to  evaluate whether  non -f luor ide agents  are be tte r  than f luor ide.  The secondary 

objective was to  eva luate which re -minera l izing agent  is  the bes t  for  re -minera l izing adult  

in i t ia l  car ious lesion.  
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The databases PUBMED CENTRAL AND MEDLINE were searched for  the re lated top ic 

unt i l  j uly 2012 .The search identi f ied 79 po tent ia l  publ ica t ions out  of which 70 were 

excluded af ter  reviewing the t i t le ,  abs trac t  or  text .  A to tal  o f 9  publicat ions ful f i l led a l l  

cr i ter ia  for  inclus ion.  

The review identi f ied 9  tr ials ,  and  after  carefully analyz ing the mer i t s  o f each 

publicat ion on the bas is o f randomiza tion,  sample s ize,  qual i ty,  fol low -up dura tion and 

methodology,  i t  i s  concluded tha t  non-f luoride  agents are no t  bet ter  than fluoride .  The 

combination of  fluor ide  and  non -fluor ide agents l ike CPP-ACP and sea lant  appears to  be  

the bes t  in re -minera l izing ini t ia l  car ious lesions  o f permanent denti t ion .   

 

VI.  Conclusion 
        Within the l imi ted informat ion ga ined from the sys tematic  review i t  i s  concluded 

that  non-f luor ide agents  are no t  be tter  than fluoride.  The combination of f luoride and non-

f luoride agents l ike CPP-ACP and sealant  appear s to  be the best  for  control l ing c ar ies 

progress ion and promoting re -mineral izat ion of ini t ia l  car ious lesion in permanent  

denti t ion.  Long term randomized contro lled tr ials  comparing the e fficacy of newer non -

f luoride  agents l ike nHAP and CPP -ACP wi th f luoride  are s trongly recommended.  
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