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ABSTRACT	  

A	  COMPARISON	  OF	  FOLIC	  ACID	  PHARMACOKINETICS	  IN	  	  

OBESE	  AND	  NON-‐OBESE	  WOMEN	  OF	  CHILDBEARING	  AGE:	  

IMPLICATIONS	  FOR	  PERICONCEPTIONAL	  	  FOLIC	  ACID	  DOSING	  

Master	  of	  Science	  (2011)	  

Seth	  Joshua	  Stern	  

Department	  of	  Pharmacology,	  University	  of	  Toronto	  

	  

	   Obesity	   in	   pregnancy	   has	   been	   associated	   with	   an	   elevated	   risk	   for	   neural	   tube	  

defects,	   though	   it	   is	   unknown	   if	   this	   is	   linked	   to	   a	   lower	   folate	   status	   in	   obese	   women.	  	  

Studies	  have	  identified	  a	  reduced	  folate	  status	  among	  obese	  women	  even	  after	  controlling	  

for	   folate	   intake.	   	   Thus,	   it	   is	   possible	   that	   folic	   acid	   pharmacokinetics	   are	   altered	   in	   the	  

obese	  body.	   	   In	   this	   study,	  we	   compared	   the	  pharmacokinetics	  of	   folic	   acid	   in	  obese	  and	  

non-‐obese	  women	  of	  childbearing	  age,	  following	  administration	  of	  a	  weight-‐adjusted	  dose.	  	  

Area	  under	  the	  concentration-‐time	  curve	  was	  found	  to	  be	  significantly	  higher	  in	  the	  obese	  

group,	   with	   the	   dose	   per	   kilogram	   lean	   body	   weight	   most	   strongly	   predicting	   systemic	  

exposure.	  	  Estimation	  of	  the	  daily	  dose	  required	  to	  achieve	  protective	  blood	  concentrations	  

did	   not	   identify	   a	   need	   to	   change	   supplementation	   recommendations	   for	   obese	  women.	  	  

Accordingly,	   current	   guidelines	   appear	   to	   suggest	   adequate	   doses	   for	   obese	   women	   of	  

childbearing	  age.	  
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45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150

1.44 0.21 0.23 0.24 0.25 0.26 0.27 0.28 0.29 0.30 0.31 0.32 0.32 0.33 0.34 0.34 0.35 0.36 0.36 0.37 0.37 0.37 0.38

1.46 0.22 0.23 0.24 0.26 0.27 0.28 0.29 0.30 0.31 0.31 0.32 0.33 0.34 0.34 0.35 0.36 0.36 0.37 0.37 0.38 0.38 0.39

1.48 0.22 0.23 0.25 0.26 0.27 0.28 0.29 0.30 0.31 0.32 0.33 0.34 0.34 0.35 0.36 0.36 0.37 0.37 0.38 0.38 0.39 0.39

1.50 0.22 0.23 0.25 0.26 0.27 0.29 0.30 0.31 0.32 0.32 0.33 0.34 0.35 0.35 0.36 0.37 0.37 0.38 0.38 0.39 0.39 0.40

1.52 0.22 0.24 0.25 0.26 0.28 0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.35 0.36 0.37 0.37 0.38 0.39 0.39 0.40 0.40 0.41

1.54 0.22 0.24 0.25 0.27 0.28 0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.37 0.38 0.39 0.39 0.40 0.40 0.41 0.41

1.56 0.23 0.24 0.26 0.27 0.28 0.30 0.31 0.32 0.33 0.34 0.35 0.35 0.36 0.37 0.38 0.38 0.39 0.40 0.40 0.41 0.42 0.42

1.58 0.23 0.24 0.26 0.27 0.29 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.38 0.39 0.40 0.40 0.41 0.42 0.42 0.43

1.60 0.23 0.25 0.26 0.28 0.29 0.30 0.31 0.33 0.34 0.35 0.36 0.36 0.37 0.38 0.39 0.40 0.40 0.41 0.42 0.42 0.43 0.43

1.62 0.23 0.25 0.26 0.28 0.29 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.39 0.40 0.41 0.42 0.42 0.43 0.43 0.44

1.64 0.23 0.25 0.27 0.28 0.30 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.41 0.42 0.43 0.44 0.44 0.45

1.66 0.24 0.25 0.27 0.28 0.30 0.31 0.32 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.40 0.41 0.42 0.43 0.43 0.44 0.45 0.45

1.68 0.24 0.25 0.27 0.29 0.30 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.43 0.43 0.44 0.45 0.45 0.46

1.70 0.24 0.26 0.27 0.29 0.30 0.32 0.33 0.34 0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.42 0.43 0.44 0.45 0.45 0.46 0.47

1.72 0.24 0.26 0.28 0.29 0.31 0.32 0.33 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.43 0.44 0.44 0.45 0.46 0.47 0.47

1.74 0.24 0.26 0.28 0.29 0.31 0.32 0.34 0.35 0.36 0.37 0.39 0.40 0.41 0.42 0.43 0.43 0.44 0.45 0.46 0.47 0.47 0.48

1.76 0.24 0.26 0.28 0.30 0.31 0.33 0.34 0.35 0.37 0.38 0.39 0.40 0.41 0.42 0.43 0.44 0.45 0.46 0.46 0.47 0.48 0.49

1.78 0.25 0.26 0.28 0.30 0.31 0.33 0.34 0.36 0.37 0.38 0.39 0.40 0.42 0.43 0.44 0.44 0.45 0.46 0.47 0.48 0.49 0.49

1.80 0.25 0.27 0.28 0.30 0.32 0.33 0.35 0.36 0.37 0.39 0.40 0.41 0.42 0.43 0.44 0.45 0.46 0.47 0.48 0.48 0.49 0.50

1.82 0.25 0.27 0.29 0.30 0.32 0.34 0.35 0.36 0.38 0.39 0.40 0.41 0.42 0.43 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.50

1.84 0.25 0.27 0.29 0.31 0.32 0.34 0.35 0.37 0.38 0.39 0.41 0.42 0.43 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.50 0.51

1.86 0.25 0.27 0.29 0.31 0.32 0.34 0.36 0.37 0.38 0.40 0.41 0.42 0.43 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.51 0.52

1.88 0.25 0.27 0.29 0.31 0.33 0.34 0.36 0.37 0.39 0.40 0.41 0.43 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.51 0.52 0.52

1.90 0.25 0.27 0.29 0.31 0.33 0.35 0.36 0.38 0.39 0.40 0.42 0.43 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.51 0.52 0.53

1.92 0.26 0.28 0.30 0.31 0.33 0.35 0.36 0.38 0.39 0.41 0.42 0.43 0.45 0.46 0.47 0.48 0.49 0.50 0.51 0.52 0.53 0.54

1.94 0.26 0.28 0.30 0.32 0.33 0.35 0.37 0.38 0.40 0.41 0.42 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.51 0.52 0.53 0.54

1.96 0.26 0.28 0.30 0.32 0.34 0.35 0.37 0.39 0.40 0.41 0.43 0.44 0.45 0.47 0.48 0.49 0.50 0.51 0.52 0.53 0.54 0.55

Weight (kg)
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)&,2AA&-0&0! 12)! (77! 42A&-! 21! ,%+70D&()+-5! (5&>! ! $2! &<(7/(*&! *%+.B! '%()A(,29+-&*+,!
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! `T!

?-(73.+.! 21! '%()A(,29+-&*+,! '()(A&*&).! 12/-0! *%(*! 2<&)(77! .3.*&A+,! &E'2./)&B! (.!

)&')&.&-*&0!D3!?;:B!4(.!&7&<(*&0!+-!*%&!2D&.&!5)2/'>!!U*%&)!'()(A&*&).B!./,%!(.!*#VGB!e0B!

(-0!:OB!0+0!-2*!&E%+D+*!(-3!.+5-+1+,(-*!0+11&)&-,&.>!!N%+7&!*%&!(D.27/*&!02.&!(0A+-+.*&)&0!*2!

*%&! 2D&.&! 5)2/'! 4(.! %+5%&)B! *%&! ?;:! .%2/70! *%&2)&*+,(773! %(<&! D&&-! .+A+7()! D&*4&&-!

5)2/'.B! (.! *%&! 127+,! (,+0! 42/70! 0+.*)+D/*&! +-*2! *%&! 7()5&)! D203B! )&./7*+-5! +-! )&7(*+<&73!

&@/+<(7&-*!'7(.A(!,2-,&-*)(*+2-.>! !$%&!%+5%&)!?;:B!%24&<&)B! +-0+,(*&0!*%(*!127+,!(,+0!4(.!

-2*! 1)&&73!0+.*)+D/*+-5! +-*2! *%&!(0+'2.&!D203>! !U*%&)!A&(./)&.!21!D203!,2A'2.+*+2-!4&)&!
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')&0+,*&0! (1*&)! -2)A(7+W+-5! *%&! 02.&! *2! 9+725)(A! OXNB! (.! 2''2.&0! *2! 9+725)(A! $XN>!!

S&A()9(D73B! PK[! 21! *%&! ?;:! <()+(D+7+*3! 4(.! &E'7(+-&0! D3! *%&! 02.&! '&)! 9+725)(A! OXNB!
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;.+-5!*%&.&!0(*(B!4&!&.*+A(*&0!*%&!0(+73!127+,!(,+0!02.&!ID(.&0!2-!OXNM!*%(*!42/70!
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0(*(>!!!

! c-!(00+*+2-B!/*+7+W+-5!(!.(A'7&!'2'/7(*+2-!21!2D&.&!(-0!-2-C2D&.&!')&5-(-*!42A&-!
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7()5&!')2'2)*+2-!21!2D&.&! +-0+<+0/(7.!IF(73!!"#$%>B!#PP"M>! !$%/.B! +*! +.!0+11+,/7*!*2!&E*)('27(*&!
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42A&->! ! c-0&&0B! (! 1/-,*+2-(7! 127(*&! 0&1+,+&-,3! +-! 2D&.&! ')&5-(-,+&.!A(3! &E+.*B! 4%&)&D3!
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7+<&)! 0+.&(.&B! (! ,2-0+*+2-!&.*+A(*&0! *2! (11&,*! "TCTH[!21!2D&.&! +-0+<+0/(7.! I?-5/72B! GKKGMB!

4+*%!724&)!,+),/7(*+-5!.&)/A!127(*&!,2-,&-*)(*+2-.!I6+).,%!!"#$%>B!GKK"M>!!?.!,+),/7(*+-5!127(*&!

A(3!D&!0+)&,*&0!*24()0.!%&'(*+,!,2A'()*A&-*.! 12)! *+../&!)&'(+)B! 1&*(7!&E'2./)&! *2!(,*+<&!

127(*&! .'&,+&.! A(3! 0&,)&(.&>! ! ]/*/)&! .*/0+&.! .%2/70! ,2-.+0&)! *%+.! '2*&-*+(7! 1/-,*+2-(7!

0&1+,+&-,3B! (.! 4&77! (.! 2*%&).B! 4%&-! +-<&.*+5(*+-5! *%&! &7&<(*&0! J$F! )+.9! (..2,+(*&0! 4+*%!

2D&.+*3>! ! ?00+*+2-(773B! +*! 42/70! D&! 21! '()*+,/7()! +A'2)*(-,&! *2! &E(A+-&! *%&! (..2,+(*+2-!

D&*4&&-! .&)/A! 127(*&! ,2-,&-*)(*+2-.! (-0!J$F! )+.9! (A2-5! 2D&.&!42A&-! 21! ,%+70D&()+-5!
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! TG!

'&C&'&0!&-(

?0W+,9!J8B!8/**2-!OJB!:)2AD7&%27A&!$QB!]7(9&!?N>!8/,,&..1/7!1&*(7!./)5&)3!12)!.'+-(!D+1+0(>!($)*!">!

#PPLf_"GIP#H#M^#`T"C#`T`>!!

?%-!gB!\('/)!XQB!\2)&-!Y>!8*/03!2-!,+),(0+(-!<()+(*+2-!+-!127(*&!'%()A(,29+-&*+,.>!+$)#,#+%-)#

./$01$*2%>!GKK"f#GI#M^&HCP>!!

?7&E(-0&).2-!X>!d)&0+,*+2-!21!.*&(03C.*(*&!'7(.A(!7&<&7.!21!-2)*)+'*37+-&!1)2A!.+-57&!2)(7!02.&!

9+-&*+,.^!?!.*/03!+-!*4+-.>!340#,#+%-)#./$01$*2%>!#PT_f`^HHC"_>!!

?-0&).2-!ZOB!N(77&)!F\B!:(-1+&70!Q?B!8%(4!YQB!N(*9+-.!QOB!N&)7&)!QQ>!Q(*&)-(7!2D&.+*3B!

5&.*(*+2-(7!0+(D&*&.B!(-0!,&-*)(7!-&)<2/.!.3.*&A!D+)*%!0&1&,*.>!35-6!1-2%278>!GKK"f#`I#M^LTCPG>!!

?-5/72!d>!J2-(7,2%27+,!1(**3!7+<&)!0+.&(.&>!9#3)7%#,#:!6>!GKKGf_H`I#`M^#GG#C#G_#>!

?-*2-3!?:>!]27(*&!)&,&'*2).>!;))4#<!=#94"0>!#PP`f#`^"K#C"G#>!!

?/!\8B!?.%7&3C\2,%!?B!J2)*%)/'!6>!g'+0&A+2725+,!(-0!5&-&*+,!(.'&,*.!21!.'+-(!D+1+0(!(-0!2*%&)!

-&/)(7!*/D&!0&1&,*.>!>!=#>-'$?-%#<!'#<!=>!GK#Kf#`I#M^`C#">!

X(+7&3!OX>!F+&*()3!)&1&)&-,&!+-*(9&.!12)!127(*&^!$%&!0&D/*!21!0+&*()3!127(*&!&@/+<(7&-*.>!94"0#<!=>!
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\+..&D(%!?6B!d&+)+.!?J>!X+27253!21!)&5+2-(7!D203!1(*!0+.*)+D/*+2-^!S&7(*+2-.%+'!*2!-2-C+-./7+-C

0&'&-0&-*!0+(D&*&.!A&77+*/.>!>-$?!"!'#:!"$?>!#PLPf"IGM^L_C#KP>!!

O(AA&)!gZB!8&<&)!OgB!U(97&3!Yd>!$&)(*25&-!/'0(*&^!e(7')2+,!(,+0>!H!0$"2%278>!#PLTf_"I_M^H`"CHT_>!!

O()(+(!X?B!X20-()!OQB!8+&5(CS+W!?Q>!d)&5)(<+0!D203!A(..!+-0&E!+.!-&5(*+<&73!(..2,+(*&0!4+*%!0+&*!

@/(7+*3!0/)+-5!')&5-(-,3>!.K9>!GKKTf#KIKPM^#CT>!!

O(4&.!ZXB!Y+7D&)*!Z6>!gE'&)+A&-*(7!+-@/+)3!+-*2!*%&!,2A'2.+*+2-!21!.2A&!21!*%&!(-+A(7.!1&0!(-0!

.7(/5%*&)&0!(.!%/A(-!1220>!./-%2'25/-*$%#H0$)'$*"-2)'#2A#"/!#<28$%#C2*-!"8#2A#(2)62)>!#L"PfP^#L"TC

#L"P>!

O&4+.!8ZB!O(472)!F?B!J2)0&.*5(()0!XYB!&*!(7>!$%&!A&*%37&-&*&*)(%30)2127(*&!)&0/,*(.&!:`TT$!

5&-2*3'&!(-0!*%&!)+.9!21!2D&.+*3!+-!*%)&&!7()5&!'2'/7(*+2-CD(.&0!,2%2)*.>!340#,#3)62*0-)2%>!

GKKLf#"PI#M^_"CHK>!!



! TT!

O+!nB!O+/!ZB!j&!SB!&*!(7>!Q(*&)-(7!')&')&5-(-,3!D203!A(..!+-0&E!(-0!)+.9!21!-&/)(7!*/D&!0&1&,*.^!?!

'2'/7(*+2-CD(.&0!,(.&C,2-*)27!.*/03!+-!8%(-E+!d)2<+-,&B!:%+-(>!@-0"/#>!A!*"#<!'#;>!GK#KfLLITM^"TKC

"TH>!

O+!nB!S&-!?B!n%(-5!OB!&*!(7>!gE*)&A&73!%+5%!')&<(7&-,&!21!-&/)(7!*/D&!0&1&,*.!+-!(!HC,2/-*3!()&(!+-!

8%(-E+!d)2<+-,&B!:%+-(>!@-0"/#>!A!*"'#<!'#.$0"#;#+%-)#:2%#H!0$"2%>!GKK`fT`IHM^G_TCGHK>!!

O/,2,9!Q>!]27+,!(,+0^!J/*)+*+2-(7!D+2,%&A+.*)3B!A27&,/7()!D+27253B!(-0!)27&!+-!0+.&(.&!')2,&..&.>!:2%#

B!)!"#:!"$?>!GKKKfT#I#CGM^#G#C#_L>!!

Q,Y/+)&!QB!:7&()3!XB!8(%A!OB!Q/)'%3!FZ>!d)&<(7&-,&!(-0!')&0+,*2).!21!'&)+,2-,&'*+2-(7!127+,!(,+0!

/'*(9&CC')2.'&,*+<&!,2%2)*!.*/03!+-!(-!c)+.%!/)D(-!2D.*&*)+,!'2'/7(*+2->!K41#<!5026>!

GK#KfG"IGM^"_"C"H_>!

Q,J(/5%*2-!8?B!Q+.%)(!YFB!8*&'%&-!?QB!N(0.42)*%!QgZ>!F+&*()3!'(**&)-.!*%)2/5%2/*!(0/7*!7+1&!

()&!(..2,+(*&0!4+*%!D203!A(..!+-0&EB!4(+.*!,+),/A1&)&-,&B!D7220!')&../)&B!(-0!)&0!,&77!127(*&>!,#94"0>!

GKKTf#_TI#M^PPC#K">!

Q&&)!\0B!8A/70&).!jQB!F(+-*3!ZSB!&*!(7>!o`8p"CA&*%37*&*)(%30)2127(*&!2)!127+,!(,+0!./''7&A&-*(*+2-!

(-0!(D.2)'*+2-!(-0!+-+*+(7!&7+A+-(*+2-!21!127(*&!+-!32/-5!(-0!A+007&C(5&0!(0/7*.>!340#,#+%-)#94"0>!

GKK"f"PI#GM^#HKPC#H#`>!

Q&7.&CX22-.*)(!?B!e&)%2&1!dB!N&.*!:>!i/(-*+13+-5!127(*&!D+2(<(+7(D+7+*3^!?!,)+*+,(7!('')(+.(7!21!

A&*%20.>!+400#D5-)#+%-)#94"0#:!"$?#+$0!>!GKKHfTI"M^"_PC"H">!

Q+77.!ZOB!8+5-2)&!:>!J&/)(7!*/D&!0&1&,*!)(*&.!D&12)&!(-0!(1*&)!1220!12)*+1+,(*+2-!4+*%!127+,!(,+0>!@-0"/#

>!A!*"#<!'#;>!GKKHfTKI##M^LHHCLH">!

Q+*,%&77!6\B!8-&77!ggB!N+77+(A.!SZ>!$%&!,2-,&-*)(*+2-!21!127+,!(,+0>!,#;1#+/!1#C2*>!#PH#f`_^GGLH>!!

Q2R*(D(+!S>!X203!A(..!+-0&E!(-0!.&)/A!127(*&!+-!,%+70D&()+-5!(5&!42A&->!340#,#35-6!1-2%>!

GKKHf#P^#KG`C#K_`>!

Q290(0!?6B!]2)0!g8B!X24A(-!X?B!&*!(7>!d)&<(7&-,&!21!2D&.+*3B!0+(D&*&.B!(-0!2D&.+*3C)&7(*&0!%&(7*%!

)+.9!1(,*2).B!GKK#>!,;:;>!GKK_fGLPI#M^T`CTP>!!

Q22)&!OOB!8+-5&)!QSB!X)(07&&!QOB!S2*%A(-!\ZB!Q+7/-.93!?>!?!')2.'&,*+<&!.*/03!21!*%&!)+.9!21!

,2-5&-+*(7!0&1&,*.!(..2,+(*&0!4+*%!A(*&)-(7!2D&.+*3!(-0!0+(D&*&.!A&77+*/.>!35-6!1-2%278>!

GKKKf##I`M^`LPC`PH>!

Q2)5(-!FZB!X)(3!\Q>!O&(-!D203!A(..!(.!(!')&0+,*2)!21!0)/5!02.(5&^!cA'7+,(*+2-.!12)!0)/5!*%&)('3>!

+%-)#./$01$*2N-)!">!#PPHfG`IHM^GPGC_KT>!!

QS:!e+*(A+-!8*/03!S&.&(),%!Y)2/'>!d)&<&-*+2-!21!-&/)(7!*/D&!0&1&,*.^!S&./7*.!21!*%&!Q&0+,(7!

S&.&(),%!:2/-,+7!e+*(A+-!8*/03>!($)*!">!#PP#f__LILT`KM^#_#C#_T>!!



! TL!

J5/3&-!dB!X2.92<+,!SB!j(W0(-+!dB!\('/)!XQB!e(-0&-D&)5%&!6B!\2)&-!Y>!:2A'()+-5!127+,!(,+0!

'%()A(,29+-&*+,.!(A2-5!42A&-!21!,%+70D&()+-5!(5&^!8+-57&!02.&!+-5&.*+2-!21!#>#!<&)./.!"!QY!127+,!

(,+0>!+$)#,#+%-)#./$01$*2%>!GKKLf#"IGM^&_#HCGG>!!

J5/3&-!dB!$(A!:B!Ul:2--2)!FOB!\('/)!XQB!\2)&-!Y>!8*&(03!.*(*&!127(*&!,2-,&-*)(*+2-.!(,%+&<&0!

4+*%!"!,2A'()&0!4+*%!#>#!A5!127+,!(,+0!./''7&A&-*(*+2-!(A2-5!42A&-!21!,%+70D&()+-5!(5&>!;1#,#

+%-)#94"0>!GKKPfLPI_M^LHHCL"G>!!

U(97&3!YdB!?0(A.!QZB!F+,9+-.2-!:Q>!Q2)&!127+,!(,+0!12)!&<&)32-&B!-24>!,#94"0>!#PP`f#G`I_M^T"#8C

T""8>!!

U003!N6B!\7&)9!J6FB!Q+77&)!QB!d(3-&!ZB!X24&)!:>!?..2,+(*+2-!21!A(*&)-(7!')&C')&5-(-,3!4&+5%*!

4+*%!D+)*%!0&1&,*.^!g<+0&-,&!1)2A!(!,(.&C,2-*)27!.*/03!+-!N&.*&)-!?/.*)(7+(>!;4'"#9#P#,#D?'"!"#

B8)$!*2%>!GKKPfHPI#M^##C#">!!

U50&-!:OB!:())277!QFB!:/)*+-!OSB!Q,F24&77!Q?B!$(D(9!:ZB!]7&5(7!\Q>!d)&<(7&-,&!21!2<&)4&+5%*!(-0!

2D&.+*3!+-!*%&!;-+*&0!8*(*&.B!#PPPCGKKH>!,;:;>!GKK`fGP"I#_M^#"HPC#""">!

U)*&5(!SQB!O2'&WC82D(7&)!?QB!?-0)&.!dB!S20)+5/&WCS20)+5/&W!gB!?'()+,+2!?B!d&)&(!ZQ>!]27(*&!.*(*/.!

+-!32/-5!2<&)4&+5%*!(-0!2D&.&!42A&-^!:%(-5&.!(..2,+(*&0!4+*%!4&+5%*!)&0/,*+2-!(-0!+-,)&(.&0!

127(*&!+-*(9&>!,#94"0#C*-#Q-"$1-)2%>!GKKPf""IGM^#HPC#"">!!

U3(A(!\B!8/5+A/)(!jB!Q/)(.&!$B!&*!(7>!]27+,!(,+0!')&<&-*.!,2-5&-+*(7!A(712)A(*+2-.!+-!*%&!211.')+-5!

21!0+(D&*+,!A+,&>!3)62*0#,>!GKKPf"`I#M^GPC_T>!!

d(+!QdB!J2)&-D&)5!ZdB!?-0&).2-!$B!&*!(7>!c-17/&-,&!21!A2)D+0!2D&.+*3!2-!*%&!.+-57&C02.&!

'%()A(,29+-&*+,.!21!0('*2A3,+->!;)"-1-*02?#;7!)"'#+/!12"/!0>!GKKTf"#ILM^GTH#CGTHT>!!

d1&+11&)!:QB!Z2%-.2-!:OB!Z(+-!SXB!&*!(7>!$)&-0.!+-!D7220!127(*&!(-0!<+*(A+-!X#G!,2-,&-*)(*+2-.!+-!*%&!

;-+*&0!8*(*&.B!#PLLCGKKH>!;1#,#+%-)#94"0>!GKKTfL`I_M^T#LCGT>!

d1&+11&)!:QB!S25&).!OB!X(+7&3!OXB!Y)&52)3!Z]>!?D.2)'*+2-!21!127(*&!1)2A!12)*+1+&0!,&)&(7C5)(+-!')20/,*.!

(-0!21!./''7&A&-*(7!127(*&!,2-./A&0!4+*%!2)!4+*%2/*!1220!0&*&)A+-&0!D3!/.+-5!(!0/(7C7(D&7!.*(D7&C

+.2*2'&!')2*2,27>!;1#,#+%-)#94"0>!#PPTf``I`M^#_LLC#_PT>!!

d%&922!\B!N+77+(A.!jB!8,%&3!8?B!?-0)&4.!egB!F/07&3!ZQB!6211D)(-0!?e>!]27(*&!(..(3.^!8&)/A!2)!)&0!

,&77m!,#<#+2%%#./8'-*-$)'#(2)6>!#PPTf_#I_M^GP#CGP">!

d+&*)W+9!\B!X(+7&3!OB!8%(-&!X>!]27+,!(,+0!(-0!OC"CA&*%37*&*)(%30)2127(*&^!:2A'()+.2-!21!,7+-+,(7!

'%()A(,29+-&*+,.!(-0!'%()A(,203-(A+,.>!+%-)#./$01$*2N-)!">!GK#KfHPILM^"_"C"HL>!!

d+&*)W+9!\B!O(A&).!jB!X)k(A.4+5!8B!d)+-WCO(-5&-2%7!S>!:(7,/7(*+2-!21!)&0!D7220!,&77!127(*&!.*&(03!.*(*&!

,2-0+*+2-.!(-0!&7+A+-(*+2-!9+-&*+,.!(1*&)!0(+73!./''7&A&-*(*+2-!4+*%!<()+2/.!127(*&!12)A.!(-0!02.&.!

+-!42A&-!21!,%+70D&()+-5!(5&>!;1#,#+%-)#94"0>!GKKTfL`I"M^#H#HC#H#P>!

d/D7+,!6&(7*%!?5&-,3!21!:(-(0(>!:(-(0+(-!'&)+-(*(7!%&(7*%!)&'2)*B!GKKL!&0+*+2->!U**(4(B!GKKL>!



! TP!

d/D7+,!6&(7*%!?5&-,3!21!:(-(0(>!N%(*!A2*%&).!.(3^!$%&!:(-(0+(-!Q(*&)-+*3!gE'&)+&-,&.!8/)<&3>!

U**(4(B!GKKP>!

d/*!JQ<0B!g.9&.!$\B!X72A!6Z>!c.!*%&!,2AA2-!`TT:CCq$!A/*(*+2-!+-!*%&!A&*%37&-&*&*)(%30)2127(*&!

)&0/,*(.&!5&-&!(!)+.9!1(,*2)!12)!-&/)(7!*/D&!0&1&,*.m!?!A&*(C(-(73.+.>!O,:>!#PPTfPKIGM^###C##">!!

d/*!JQ<0B!8*&&5&).C$%&/-+..&-!SdB!])2..*!dB!&*!(7>!Q/*(*&0!A&*%37&-&*&*)(%30)2127(*&!)&0/,*(.&!(.!

(!)+.9!1(,*2)!12)!.'+-(!D+1+0(>!($)*!">!#PP"f_H`ILPLGM^#KTKC#KT#>!!

d/*!JQ<0B!8*)((*&-!6N<B!$)+RD&7.!]ZB!X72A!6Z>!]27(*&B!%2A2,3.*&+-&!(-0!-&/)(7!*/D&!0&1&,*.^!?-!

2<&)<+&4>!3I5#@-2%#:!6#R:$8J226S>!GKK#fGG`IHM^GH_CGTK>!

i/+-7+<(-!gdB!Y)&52)3!Z]>!g11&,*!21!1220!12)*+1+,(*+2-!2-!127+,!(,+0!+-*(9&!+-!*%&!;-+*&0!8*(*&.>!;1#,#

+%-)#94"0>!GKK_fTTI#M^GG#CGG">!!

i/+-7+<(-!gdB!6(-.2-!?FB!Y)&52)3!Z]>!$%&!(-(73.+.!21!127(*&!(-0!+*.!A&*(D27+,!')&,/).2).!+-!D+2725+,(7!

.(A'7&.>!;)$%#@-2*/!1>!GKK`f_HLIGM^#`_C#LH>!!

S(.A/..&-!OXB!U<&.&-!OB!Xk/724!cB!\-/0.&-!JB!O(/)D&)5!dB!d&))+70!6>!]27(*&!+-*(9&B!7+1&.*37&!1(,*2).B!

(-0!%2A2,3.*&+-&!,2-,&-*)(*+2-.!+-!32/-5&)!(-0!270&)!42A&->!;1#,#+%-)#94"0>!GKKKfTGI"M^##"`C

##`_>!!

S(.A/..&-!8?B!:%/!8jB!\+A!8jB!8,%A+0!:6B!O(/!Z>!Q(*&)-(7!2D&.+*3!(-0!)+.9!21!-&/)(7!*/D&!0&1&,*.^!?!

A&*((-(73.+.>!;1#,#D?'"!"#B8)!*2%>!GKKLf#PLI`M^`##C`#P>!!

S(3!ZB!N3(**!dB!$%2A'.2-!QFB!&*!(7>!e+*(A+-!X#G!(-0!*%&!)+.9!21!-&/)(7!*/D&!0&1&,*.!+-!(!127+,C(,+0C

12)*+1+&0!'2'/7(*+2->!35-6!1-2%278>!GKKTf#LI_M^_`GC_``>!

S(3!ZYB!e&)A&/7&-!QZB!X2..!8:B!:27&!Fg:>!c-,)&(.&0!)&0!,&77!127(*&!,2-,&-*)(*+2-.!+-!42A&-!21!

)&')20/,*+<&!(5&!(1*&)!:(-(0+(-!127+,!(,+0!1220!12)*+1+,(*+2->!35-6!1-2%278>!GKKGf#_IGM^G_LCGHK>!!

S(3!ZYB!N3(**!dSB!e&)A&/7&-!QZB!Q&+&)!:B!:27&!Fg:>!Y)&(*&)!A(*&)-(7!4&+5%*!(-0!*%&!2-52+-5!)+.9!

21!-&/)(7!*/D&!0&1&,*.!(1*&)!127+,!(,+0!172/)!12)*+1+,(*+2->!D?'"!"#B8)!*2%>!GKK"f#K"IGM^G`#CG`">!!

S2.&-*%(7!ZB!Q+77(!YB!]72)&.!?B!&*!(7>!g11&,*!21!0+11&)&-*!02.(5&!(-0!(0A+-+.*)(*+2-!.,%&0/7&.!21!127+,!

(,+0!2-!D7220!127(*&!7&<&7.!+-!(!'2'/7(*+2-!21!62-0/)(-!42A&-!21!)&')20/,*+<&!(5&>!.K9>!

GKKLf##IKLM^#CP>!!

S2*%&-D&)5!8dB!:2.*(!Qd0B!8&@/&+)(!ZQB!&*!(7>!?/*2(-*+D20+&.!(5(+-.*!127(*&!)&,&'*2).!+-!42A&-!

4+*%!(!')&5-(-,3!,2A'7+,(*&0!D3!(!-&/)(7C*/D&!0&1&,*>!9#3)7%#,#:!6>!GKKHf_"KIGM^#_HC#HG>!!

S2/D&-211!SB!\&%(3+(.!ZZ>!$%&!A&(-+-5!(-0!A&(./)&A&-*!21!7&(-!D203!A(..>!94"0#<!=>!

#PP#fHPI`M^#`_C#T">!!

8(+0!6QB!:%(**&)R&&!JB!6(@!S;B!&*!(7>!?0('*+<&!)&5/7(*+2-!21!+-*&.*+-(7!127(*&!/'*(9&^!g11&,*!21!

0+&*()3!127(*&!0&1+,+&-,3>!;1#,#./8'-2%#T#+!%%#./8'-2%>!GKKKfGTPI`M^#LLPC#LP">!



! LK!

8(/D&)7+,%!6gB!\)&*.,%!QZB!89(7(!Z6B!Z2%-.2-!6OB!$(372)!d:>!]27(*&!)&@/+)&A&-*!(-0!A&*(D27+.A!+-!

-2-')&5-(-*!42A&->!;1#,#+%-)#94"0>!#PLTfH`I`M^#K#`C#KGL>!!

8,%A+*W!Z:B!8*/()*!S\B!d)+&.*!FY>!F+.'2.+*+2-!21!127+,!(,+0!(-0!+*.!A&*(D27+*&.^!?!,2A'()+.2-!4+*%!

7&/,2<2)+->!+%-)#./$01$*2%#H/!0>!#PPHf""I"M^"K#C"KL>!!

8&7%/D!ZB!gAA(-2/&7!FB!8*(<)2'2/72.!$B!?)-270!S>!S&-(7!127(*&!(D.2)'*+2-!(-0!*%&!9+0-&3!127(*&!

D+-0+-5!')2*&+->!c>!;)+-()3!,7&()(-,&!.*/0+&.>!;1#,#./8'-2%>!#PLTfG"GIH!d*!GM^]T"KC`>!

8&<&)!Og>!O229+-5!12)!,(/.&.!21!-&/)(7!*/D&!0&1&,*.^!4%&)&!02&.!*%&!&-<+)2-A&-*!1+*!+-m!3)=-02)#

K!$%"/#.!0'5!*">!#PP"f#K_I8`M^#`"CT#>!!

8%(4!YQB!:()A+,%(&7!8O>!d)&')&5-(-*!2D&.+*3!(-0!)+.9.!21!.&7&,*&0!D+)*%!0&1&,*.!+-!211.')+-5>!

35-6!1-2%278>!GKKLf#PIHM^`#`C`GK>!

8%(4!YQB!e&7+&!gQB!8,%(11&)!FQ>!S+.9!21!-&/)(7!*/D&!0&1&,*C(11&,*&0!')&5-(-,+&.!(A2-5!2D&.&!

42A&->!,;:;>!#PP`fGT"I#HM^#KP_C#KP`>!!

8%+D/3(!\B!Q/))(3!:Z>!:2-5&-+*(7!(-2A(7+&.>!#PPL>!X2.*2-B!6()<()0!;-+<&).+*3!d)&..>!''!H""C"#G>!

8+)2*-(9!]QB!$27-&)!X>!:())+&)CA&0+(*&0!A&AD)(-&!*)(-.'2)*!21!127(*&.!+-!A(AA(7+(-!,&77.>!;))4#

<!=#94"0>!#PPPf#P^P#C#GG>!!

8A+*%!?FB!\+A!jcB!S&1./A!6>!c.!127+,!(,+0!5220!12)!&<&)32-&m!;1#,#+%-)#94"0>!GKKLfLTI_M^"#TC"__>!

8A+*%&77.!SNB!8%&''()0!8B!8,%2)(%!:Z>!e+*(A+-!0&1+,+&-,+&.!(-0!-&/)(7!*/D&!0&1&,*.>!;0*/#>-'#+/-%6>!

#PT`f"#I#GM^PHHCP"K>!

8A+*%&77.!SNB!8%&''()0!8B!8,%2)(%!:ZB!&*!(7>!?''()&-*!')&<&-*+2-!21!-&/)(7!*/D&!0&1&,*.!D3!

'&)+,2-,&'*+2-(7!<+*(A+-!./''7&A&-*(*+2->!;0*/#>-'#+/-%6>!#PL#f"`I#GM^P##CP#L>!

8A+*%&77.!SNB!8%&''()0!8B!8,%2)(%!:ZB!&*!(7>!d2..+D7&!')&<&-*+2-!21!-&/)(7C*/D&!0&1&,*.!D3!

'&)+,2-,&'*+2-(7!<+*(A+-!./''7&A&-*(*+2->!($)*!">!#PLKf#IL#`HM^__PC_HK>!

8*+*&.!$gB!X(+7&3!OXB!8,2**!\:B!$2*%!ZdB!]+.%&)!NdB!Y)&52)3!Z]>!\+-&*+,!A20&7+-5!21!127(*&!A&*(D27+.A!
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Research Consent Form  
 

Title of Research Project:  

 

Optimizing Periconceptional and Prenatal Folic Acid Supplementation 

 

 

Investigator(s):  

 

Principle Investigator:  Dr. Gideon Koren, MD 

    Director of Motherisk Program 

    The Hospital for Sick Children 

    Telephone: 416-813-7283 

 

 

Purpose of the Research: 

 

We wish to measure serum folate concentrations among women of childbearing age before and after a 

single dose ingestion of a folic acid supplement.  We want to compare folate blood measurements 

among women of various weight ranges, in both 1.1 mg folic acid (PregVit®) and 5.0 mg folic acid 

(PregVit-Folic 5®) equivalent groups.  The results of this study may be important in determining the 

optimal dose of folic acid for planning and pregnant women to take in order to reduce the risk for 

neural tube defects. 

 

 

Description of the Research: 

 

This is a randomized study, which means that a randomization process was used to assign, by chance 

alone, which group each participant belongs to.  Thus, you were assigned by chance to the  PregVit-

Folic 5® /  PregVit® group.  The actual dose you will receive is dependent upon your weight, and 

will be told to you at the beginning of the study.  The two groups are in equipoise, which means they 

are considered equal and it is unknown which arm is better.  All vitamins and mineral doses, aside 

from folic acid, are identical between the two supplements.  

 

The following flow chart outlines the steps of participation: 

 

Research coordinator and potential participant discuss the study. 
! 

Written consent. 
! 

Enrolment into study and randomization. 
! 

Participant comes to research site after a 6 hour fast. 
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! 

5 mL blood sample (via indwelling catheter) will be drawn  

before multivitamin supplementation is initiated. 
! 

Ingest folic acid dose. 
 ! 

Blood samples will be drawn 8 times over the course of 10 hours after dose administration. 
(Sampling times: 0.5, 1, 2, 3, 4, 6, 8, and 10 hours) 

! 

4 hours after ingestion of folic acid dose, a meal will be offered. 
! 

Telephone interview will be conducted to document diet. 

 

The total volume of blood that will be taken is about 50 mL (10 teaspoons).  The day-long 

appointment will be scheduled according to when you are available. 

 

 

Potential Harms: 

 

High doses of folic acid can mask vitamin B12 deficiency.  However, this is generally not a concern 

for healthy individuals, with no chronic medical conditions.  One study has shown that vitamin B12 

deficiency can still be detected even with high folate blood concentrations. 

 

 

Potential Discomforts or Inconvenience: 

 

The one-time needle poking may not be pleasant.  We will offer you a cream named EMLA
®

 to 

massage on your arm, which takes away much (sometimes all) of the pain of poking.  An alternative 

that can be used is a gel named Ametop
®

.  

 

 

Potential Benefits: 

 

We will be able to tell you your folate blood levels.  Results can be disclosed in person or mailed. 

Daily multivitamin supplementation can improve vitamin and mineral concentrations. 

 

  I would like to know the results of the folate blood measurements. 

  In person   By mail 

 

 

Alternatives to participation: 

 

You are asked to volunteer for this study.  There are no consequences if you do not participate.  

 

 

 



#??7A=8G(#T(!:A97A6(C:4H(

! LT!

!

 

Consent/Assent Form Version Date 10/20/2009 

Page 3 of 5 

 

 

Confidentiality: 

 
We will respect your privacy. No information about who you are will be given to anyone or be 
published without your permission, unless the law requires us to do this. For example, the law requires 
us to give information about you if a child has been abused, if you have an illness that could spread to 
others, or if the court orders us to give them the study papers” 

 

Sick Kids Clinical Research Monitors, employees of the funder or sponsor of the study, or the 
regulator of the study may see your health record to check on the study. For example, people from 
Health Canada Health Products and Food Branch, U.S. National Institutes of Health, or U.S. Food and 
Drug Administration, if necessary, may look at your records.” 

 

By signing this consent form, you agree to let these people look at your records. We will put a copy of 
this research consent form in your patient health records. We will give you a copy for your files. 

 
The data produced from this study will be stored in a secure, locked location. Only members of the 
research team (and maybe those individuals described above) will have access to the data. This could 
include external research team members. Following completion of the research study, the data will be 
kept as long as required and then destroyed as required by Sick Kids policy. Published study results 
will not reveal your identity. 

 
 

Reimbursement: 
 
We will reimburse you for your participation at $200 upon your completion of the study protocol.  
Under certain circumstances (as assessed by the study’s medical advisors), we will pro-rate payments 
depending on the degree of participation. 
 
 
Participation: 

 
Participation in research is voluntary.  If you choose not to participate, you and your family will 
continue to have access to quality care at the Hospital for Sick Children.  If you choose to participate 
in this study you can withdraw from the study at any time.  Your participation may contribute to the 
creation of new diagnostic tests, new medicines or other events that may have commercial value.  
However, your participation in this study will not entitle you to a share in any future economic benefit.  

 
New information that we get while we are doing this study may affect your decision to take part in this 
study. If this happens, we will tell you about this new information. And we will ask you again if you 
still want to be in the study. 

 

During this study we may create new tests, new medicines, or other things that may be worth some 
money. Although we may make money from these findings, we cannot give you any of this money 
now or in the future because you took part in this study”. 
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If you become ill or are harmed because of study participation, we will treat you for free. Your signing 

this consent form does not interfere with your legal rights in any way. The study staff, any people who 

gave money for the study, or the hospital are still responsible, legally and professionally, for what they 

do. 

 

 

Sponsorship: 

 

The sponsor of this research is Duchesnay Inc. (Laval, Quebec).  

 

 

Conflict of Interest: 

 

Duchesnay Inc. supports the Nausea and Vomiting of Pregnancy (NVP) Healthline at the 

Motherisk program, and Dr. Koren is a medical consultant for Duchesnay Inc. 
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Consent : 

 

“By signing this form, I agree that: 

1)  You have explained this study to me. You have answered all my questions. 

2) You have explained the possible harms and benefits (if any) of this study. 

3) I know what I could do instead of taking part in this study. I understand that I have the right not to 

take part in the study and the right to stop at any time. My decision about taking part in the study will 

not affect my health care at Sick Kids. 

4) I am free now, and in the future, to ask questions about the study. 

5) I have been told that my medical records will be kept private except as described to me. 

6) I understand that no information about who I am will be given to anyone or be published without 

first asking my permission.  

7) I have read and understood pages 1 to 5 of this consent form. I agree, or consent, to take part in this 

study. 

 

  _________________________________ 

Printed Name of Subject & Age  Subject’s signature & date 

 

 

 _________ _________________________________ 

Printed Name of person who explained consent  Signature & date 

 

 

_______________________________________ __________________________________ 

Printed Witness’ name (if the subject/legal guardian Witness’ signature & date 

does not read English) 

 

 

If you have any questions about this study, please call Seth Stern at 416-813-7283. 

 

If you have questions about your rights as a subject in a study or for information on whom to contact 

in the event of injuries during a study, please call the Research Ethics Manager at 416-813-5718. 
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Enrolment Intake Form 

 

 

 
Patient No. _________________ 
 

 
Study Participation: 
 
Part 4. Measuring and Comparing Serum Folate 
Levels Before and After Single-Dose Administration 
of Folic Acid Among BMI Groups 

 PregVit® Supplementation Group 
 PregVit-Folic 5® Supplementation Group 

 

Part 5. Measuring and Comparing Serum and Red 
Blood Cell Folate Levels in Non-Pregnant Women 
Among BMI Groups 

 PregVit® Supplementation Group 
 PregVit-Folic 5® Supplementation Group 

 
Consultation Date: 
 
___________________ 

 
 
Study Co-ordinator: 
 
___________________________ 
Seth Stern 
 

 
 
 
 
Patient Information 
 
Patient Name __________________________________________________________ 
 
Home Phone __________________  Work/Cell Phone __________________ 
 
Address _______________________________________________________________ 
 
City __________________ Province ___________ Postal Code ___________ 
 
E-mail (optional) ________________________________________________________ 
 
Date of Birth _________________  
 
Weight _________ lbs / kg   Height  _________ ft / m  
 
LMP ________________________ Is it regular?       No    Yes _____ days  
 
G _____ P _____ SA _____ TA _____ ectopic _____ molar _____ 
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Demographics 
 

 
Maternal ethnicity 
 

 Caucasian 
 Black 
 Hispanic 
 Oriental Asian 
 Indo-Asian 
 Other 

________________ 
 

 
Marital status 
 

 Single 
 Married 
 Common Law 
 Divorced 
 Widowed 

 
Highest education 
 

 Public School 
 High School 
 College 
 University 
 Post-Graduate 

 
Employment 
 

 Unemployed 
 Homemaker 
 Student 
 Employed 

      FT    PT 
 Self-Employed 

      FT    PT 

 
 
 
Medications and Exposures 
 

 None 
 

Drug Indication Start Stop Dose/Route Side Effects 

 
 

     

 

 

     

 

 

     

 

 

     

 
 
 
Substance Use 
 

 None 
 

Substance Start Stop Dose/Frequency 

 Alcohol 
 
 

  

 Tobacco/Nicotine 
 
 

  

 Marijuana 
 
 

  

 Other _________________  
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Medical History 
 

 No medical conditions, healthy overall 
 

Category Condition Notes 

Thyroid  Hypothyroidism 
 Hyperthyroidism 
 Other ________________ 

_______________________________ 
_______________________________ 
_______________________________ 

GI  Crohn’s disease 
 Ulcerative colitis 
 Peptic/duodenal ulcer 
 Irritable colon 
 IBS 
 GERD 
 NVP 
 Heartburn, reflux 
 Indigestion 
 Abdominal discomfort 
 Constipation 
 Diarrhea 
 Other ________________ 

_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 

Organ  Heart disease 
 Liver disease 
 Kidney disease 
 Other ________________ 

_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 

Miscellaneous  Hypertension 
 Diabetes 
 Migraines 
 Anemia 
 Bacterial/viral infection 
 Asthma 
 Other ________________ 

_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 

Psychiatric  Anxiety 
 Depression 
 Bipolar 
 Other ________________ 

_______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 

Other  _______________________________ 
_______________________________ 
_______________________________ 
_______________________________ 
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