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Supplementary Materials

Supplemental Tables
Table S1. Studies and comparisons with reported serum or plasma copper outcomes in response to additional zinc supplementation or fortification, by
author.
Sample Characteristics|Initial |Duration Intervention Form of Actual dose, Effect of
Study Year |Country |[size of subiects ave  |m " |Schedule|(All controls are same Jinc Dose, mg! me/d1 ! zinc§
analyzed J 8 without the added zinc)
. Healthy
Baqui [1] 2005 |Bangladesh|80 infants 6m |6 Weekly |Zn + Bz supplement Acetate 20 2.9 *
Baqui [1] 2005 [Bangladesh|82 ;11?:::;}’ 6m |6 Weekly |Zn +Fe + B2 supplement |Acetate 20 29 +
Bertinato [2]  [2013 |Canada |20 Healthy 68y |4 Daily  |Zn supplement Gluconate |5 5 +
ertinato anada children, male y aily suppleme uconate +
Bertinato [2]  |2013 |Canada |19 Healthy 68y |4 Daily  |Z lement Gl te [10 10 +
ertinato anada children, male y aily n supplemen uconate +
Bertinato [2]  [2013 |Canada |18 Hlealthy 6-8y |4 Daily  |Z lement Gluconate |15 15 +
ertinato [2] anada children, male y aily n supplemen uconate +
10 for <12
Healthy m-old & 20 |10 for <12
Bhandari [3] {2002 |India 930 infants and 6-30 m|4 Daily Zn supplement Gluconate |for >12m- |m-old &20 |I
children old for 212 m-old
Health 7 1
Brooks [4] 2005 |Bangladesh|636 ealthy 1-12m|10 Weekly |Zn supplement Acetate 0 0 [+]*

infants




Zn + other MN

Brown [5] 2007 |Peru 144 Healthy 6-8m |6 Daily supplement, + Fe fortified |Sulfate 3 23 *
infants
food
Zn + Fe fortified
Health .
Brown [5] 2007 |Peru 147 in:ntsy 6-8m |6 Daily complementary food +  |Sulfate 3 33 L[]
MN supplement (no zinc)
Caulfield [6] [2013 |Peru 159 i?:::;y 4-6m |18 Daily Zn + Fe + Cu supplement |Sulfate 10 10 *
3
Zn fortified breakfast (difference
Health 33-
Hambidge [7] [1979 [USA 58 ey %0 g Daily |cereal (control, no Oxide from »3 L
children m .
fortificant) control; 9.3)
Control: 6.3
. Healthy . Gluconate |5 5
Heinig [8] 2006 |USA 19 infants 4m |6 Daily Zn supplement or Sulfate \2
Lind [9] 2003 |Indonesia (277 i?:::;y 6m |6 Daily Zn supplement Sulfate 10 10 *
Health 1 1
Lind [9] 2003 |Indonesia (272 in?:ntsy 6m |6 Daily Zn + Fe supplement Sulfate 0 0 *
Radhakrish Health 14 (12 with I ion Zn + B2
adhakrishna 2013 |tndia 68 Hea thy im (12 wit Daily ntervention Zn + Sulfate 5 5 .
[10] infants suppl) supplement
Healthy
. children with .
Rosado [11]  |2006 |Mexico 187 . -7y |6 5d/wk  |Zn supplement Oxide 30 21.4 *
environmental
lead exposure
Healthy
. children with .
Rosado [11]  [2006 |Mexico 198 . 6-7y |6 5d/wk  |Fe + Zn supplement Oxide 30 21.4 *
environmental
lead exposure
. Healthy 27-50 |6 . 10 10
Ruz [12] 1997 |Chile 69 children m biochemical Daily Zn supplement Sulfate *
Health V4 1 1ti- 1
Sazawal [13] [2004 [India 110 riealthy 5-12 m|4 Daily | ~0 Supplement+multi- o o ate [1° 10 +
infants vitamins
Sfor ALy 11 me
Healthy m-old, 10 1. 10 for
Tielsch [14] 2007 |Nepal 197 infants and 1-35 m|12 Daily Zn supplement Sulfate for 12-35 m-| o7 0
. 12-35 m-old
children old




Health 4 more than
Walravens [15] [1976 |[USA 68 i fantsy 4-6d |6 Daily Zn + Fe fortified formula |Sulfate (1.8) ~ T
Control: 1.8
10 (average
- 4.2/d based
Walravens Zn deficient . 10
[16] 1983 |USA 40 children 2-6y |12 Daily Zn supplement Sulfate on . +
compliance)
Health -
Wuehler [17] [2008 [Ecuador  |110 ety 12-30 1 Daily  |Zn supplement Sulfate |10 10 +
children m

*In brackets is the effect as reported by the original study. 1 or | indicates the final concentration is higher or lower, respectively, in the zinc intervention group

compared to the non-zinc comparison; + indicates no reported difference between zinc and no-zinc interventions.

1 All control groups received the same as the intervention except the dose of zinc listed




Table S2. Studies and comparisons with reported serum or plasma ceruloplasmin outcomes in response to additional zinc supplementation or fortification, by

author.
Intervention
1 All 1
Year of S.amp € Characteristics|Initial |Duration, (All controls Form of Actual dose!, |Effect of
Study . .. _|Country|size . Schedule|are same . Dose!, mg .
publication of subjects age |m . zinc mg/d zinc§
analyzed without the
added zinc)
Bertinato 1,4 Canada |20 Healthy Sy |4 Daily | Gluconate |5 5 +
[2] children, male supplement
Berti Health Z
ertinato 2013 Canada |19 e.at Y -8y |4 Daily " Gluconate |10 10 *
[2] children, male supplement
Bertinato 2013 Canada |18 H(?althy -8y |4 Daily Zn Gluconate |15 15 *
[2] children, male supplement
De Brito Healthy Zn added to
2014 Brazil - Dail If 1 1 +]*
[18] 0 razil 130 children 89y B Ay ik or juice |U12 0 0 L
hl Health 12- V4
Wuehler 508 Ecuador [110 ealthy 30 1 Daily [ Sulfate |10 10 +
[17] children m supplement

*In brackets is the effect as reported by the original study. 1 or | indicates the final concentration is higher or lower, respectively, in the zinc intervention group

compared to the non-zinc comparison; + indicates no reported difference between zinc and no-zinc interventions.

T All control groups received the same as the intervention except the dose of zinc listed




Table S3. Studies and comparisons with reported erythrocyte superoxide dismutase (ESOD) outcomes in response to additional zinc supplementation or
fortification, by author.

Sample . .. . . Intervention
h I 1D F f Actual 1, (Eff f
Study Year |Country |size on :i;c,te:::tlcs amtla muratlon, Schedule |(All controls are same ziOI:::n ° Dose!, mg mcgt/t;a dose’, zin:;t ©
analyzed ) 8¢ without the added zinc)
Healthy Bi Acetate
Bates [19] {1993 |Gambia |106 infants and 6-28m |2 Weekl Zn supplement then 70 20 *
children Y gluconate
Bertinato Healthy .
201 1 - 4 Dail V4 1 1 1 +
2] 013 |Canada |18 children, male 6-8y aily n supplement Cluconate 5 5 *
Bertinato Healthy .
2] 2013 |Canada |20 children, male 6-8y |4 Daily Zn supplement Gluconate 5 5 +
Bertinato Healthy
201 1 - 4 Dail V4 1 t 1 1 £]*
2] 013 |Canada |19 children, male 6-8y aily n supplemen Gluconate 0 0 4]
. Healthy . Gluconate
Heinig [8] {2006 |USA 19 infants 4m 6 Daily Zn supplement or Sulfate 5 5 +
Wuehler Healthy 12-30 .
[17] 2008 |Ecuador |110 children m 6 Daily Zn supplement Sulfate |10 10 +

*In brackets is the effect as reported by the original study. 1 or | indicates the final concentration is higher or lower, respectively, in the zinc intervention group
compared to the non-zinc comparison; + indicates no reported difference between zinc and no-zinc interventions.

T All control groups received the same as the intervention except the dose of zinc listed



Table S4. Studies and comparisons with reported serum or plasma ferritin outcomes in response to additional zinc supplementation or fortification, by

author.
Sample Intervention
. P Characteristics|Initial (Duration, (All controls are same |Form of Actual Effect of
Study Year |Country |size . Schedule . . Dose!, mg .
of subjects age |m without the added zinc dose!, mg/d |zinc§
analyzed .
zinc)
Abdollahi [20]2019 |Iran 308 Healthy 6-24m |6 Daily Zn supplement Sulfate |5 5 +
infants (program provides Fe)
Anemic
infants and 41 76 6.5
Alarcon [21] |2004 |Peru 213 children (70- |6-35m |, 6d/wk Fe + Zn supplement  |Sulfate ' ' T
(18wks)
100, moderate
anemia)
Bangl Health
Baqui [1] 2005 |26 ades 77 . ealthy 6m |6 Weekly Zn+ B2 supplement Acetate 20 29 *
h infants
Baqui[1]  |2005 [Panglades | Healthy 6m |6 O Acetate | 29 +
h infants supplement
Healthy Acetate
Bates [19] 1993 |Gambia |85 infants and 6-28m |2 Bi-Weekly |Zn supplement then 70 20 *
children gluconate
Becquey [22] Burkina Healthy IPZS10d
data from 2016 Faso 169 infants and 6-27 m |11 every 16  |Zn supplement Sulfate 7 0.9 ESk
authors children wk (IPZS)
Becquey [22] Burkina Healthy DPZS
data from 2016 Faso 165 infants and 6-27 m |11 Daily Zn supplement Sulfate 7 7 +
authors children (DPZS)
Health 1
Berger [23]  |2006 |Vietnam  |249 in?jr:tsy 4-7m |6 Daily Zn supplement Sulfate 0 10 *
Berger [23]  [2006 |Vietnam |327 E‘;:;tt};y 4-7m |6 Daily Zn + Fe supplement  |Sulfate 10 10 *
Health V4 1 t+F 2.
Brown [5] 2007 |Peru 144 ;oo Ty 6-8m |6 Daily 1 Seppremen T Isulfate 3 3 +
infants fortified porridge
Brown [5]  [2007 |Peru 147 Healthy 6-8m |6 Daily Zn + Fe fortified Sulfate | 33 +
infants complementary food
Health 5 until blood |5 until blood
Carter [24] 2018 |Tanzania |302 n fantsy 5-7 wk|19-21 wks|Daily Zn supplement Sulfate draw at 6 m |draw at6m |+

of age

of age




Health Zn+MV (no Fe) 5 until blood |5 until blood
Carter [24] 2018 |Tanzania |291 . Y 5-7 wk|19-21wks |Daily Sulfate draw at6 m |draw at 6 m |+
infants supplement
of age of age
Caulfield [6] [2013 |Peru 170 Healthy 46m 18 Daily Zn +Fe+ Cu Sulfate |10 10 .
infants supplement
De Brito [18] [2014 [Brazil 30 Healthy 89y 3 Daily Znadded tomilkor g 000 g 10 +
children juice
Dijkhui Health 1 7.1
jjkhuizen 2001 |Indonesia [184 cea thy 4m |6 5 d/wk Zn supplement Sulfate 0 *
[25] infants
Dijkhuizen 2001 |Indonesia |164 Healthy 4m |6 5 d/wk Zn + Fe supplement  |Sulfate 10 7.1 L[]
[25] infants
Anemic
Fahmida [26] [2007 |[Indonesia |58 infants (80% [3-6m |6 Daily Zn supplement Sulfate 10 10 4[]
anemia)
. Healthy . Gluconate
Heinig [8] 2006 [USA 19 infants 4m |6 Daily Zn supplement or Sulfate 5 *
Lind [9] 2003 |Indonesia |277 E?:::;y 6m |6 Daily Zn supplement Sulfate 10 10 *
Health 1
Lind [9] 2003 |Indonesia [272 in?aantsy 6m |6 Daily Zn + Fe supplement  |Sulfate 0 10 \2
Stunted and
Lopez~de 2005 |Peru 22 anemic 34y |16 5d/wk Zn + Fe fortified wheat [Sulfate 3 21 +
Romana [27] .
children
Stunted and
Lopez~de 2005 |Peru 24 anemic 34y |16 5d/wk Zn + Fe fortified wheat [Sulfate ? 64 +
Romana [27] .
children
Healthy
hil ith 21.4
Rosado [11] 2006 [Mexico 187 e .dren Wi -7y |6 5d/wk Zn supplement Oxide 30 *
environmental
lead exposure
Healthy
. children with .
Rosado [11] 2006 |Mexico 198 . -7y |6 5d/wk Fe + Zn supplement  |Oxide 30 21.4 *
environmental
lead exposure
Health 18- 14.
Rosado [28] 1997 [Mexico |95 cathy 536 |15 5d/wk  |Zn supplement Methionine|20 3 +
children m
Health 18-
Rosado [28]  [1997 [Mexico |99 ealthy 836 11 5d/wk  [Fe+Znsupplement |Methionine|20 143 +
children m




anemia

Ruz [12] 1997 |Chile 68 Healthy 2750 Daily Intervention; Zn Sulfate |10 10 +
children m supplement
Soofi[29]  [2013 |Pakistan  |317 Healthy 6m |12 Daily Zn + Fe+ MNP Gluconate |10 10 +
infants supplement
. Healthy . 71+ TFe + FA 5 for 1-11 m- |5 for 1-11 m-
Tielsch [30]  [2006 |Nepal 310 infants and 1-35m (12 Daily lement Sulfate old, 10 for |old, 10 for |
children stippreme 12-35 m-old |12-35 m-old
Veenemans Healthy
31] 2011 |Tanzania 299 infants and 6-60 m (8.3 Daily Zn supplement Gluconate (10 10 2
children
Healthy
Veenemans \og11 I Tanzania (299  |infantsand  |6-60 m 8.3 Daily ~ |/0tFe+rMMN Gluconate |10 10 !
[31] . supplement
children
Wasantwisut Healthy
32] 2006 |Thailand |256 infants, Hb 80+|4-6 m |6 Daily Zn + VitC supplement |Sulfate 10 10 *
g/L
. Healthy .
Wasantwisut 1,06 | Thailand  [256  [infants, Hb 80+[4-6 m |6 Daily ~ [/0tEerVitC Sulfate |10 10 !
[32] supplement
g/L
Wieringa [33] |2003 |Indonesia |91 E?::t};y 4m |6 5d/wk Zn supplement Sulfate 10 71 ek
Wieringa [33] [2003 |Indonesia |77 Healthy 4m |6 sdjwk |/ prearotene Sulfate |10 7.1 +
infants supplement
. . Healthy
Wieringa [33] |2003 |Indonesia |88 infants 4m |6 5d/wk Zn + Fe supplement  |Sulfate 10 7.1 +
Wouehler [17] (2008 |Ecuador |110 Héalthy 12-30 6 Daily Zn supplement Sulfate 10 10 *
children m
Infants and
Zlotkin [34] [2003 [Ghana  |p0p  [Childrenwith | o Daily [/ fFerVitC Gluconate |10 10 x
mild-moderate supplement

*In brackets is the effect as reported by the original study. 1 or | indicates the final concentration is higher or lower, respectively, in the zinc intervention group

compared to the non-zinc comparison; + indicates no reported difference between zinc and no-zinc interventions.

T All control groups received the same as the intervention except the dose of zinc listed




Table S5. Studies and comparisons with reported hemoglobin outcomes in response to additional zinc supplementation or fortification, by author.

Sample

Intervention

[25]

h istics |Initial |Durati F f Actual Eff f
Study Year|Country size ch :i;c,::::tlcs ametla muratlon, Schedule ((All controls are same ziorfzn © Dose!, mg d(:::f meg/d zin:;t °
analyzed J 8 without the added zinc) ’
Anemic infants
and children 41
Alarcon [21] |2004|Peru 213 (70-100, 6-35m (1' Swks) 6d/wk Fe + Zn supplement Sulfate 0.7mg/kg/d 6.5 T
moderate
anaemia)
Baqui [1] 2005 |Bangladesh (124 Healthy infants |6 m 6 Weekly |Zn+ B2 supplement Acetate 20 29 +
Baqui [1] 2005 |Bangladesh [125 Healthy infants |6 m 6 Weekly |Zn +Fe + Bz supplement |Acetate 20 29 +
Becquey [22] . .
B Healthy inf 1
data from 2016 urkina 169 ealt ym ants 6-27m |11 0devery Zn supplement Sulfate 7 0.9 *
Faso and children 16 wk
authors
Becquey [22] . .
data from 2016 Burkina 165 Healthy infants 6-27 m (11 Daily Zn supplement Sulfate 7 7 *
Faso and children
authors
Berger [23]  |2006|Vietnam 381 Healthy infants [4-7m |6 Daily Zn supplement Sulfate 10 10 +
Berger [23]  |2006|Vietnam 379 Healthy infants |4-7m |6 Daily Zn + Fe supplement Sulfate 10 10 +
Brooks [4] 2005 |Bangladesh (636 Healthy infants [1-12m (10 Weekly |Zn supplement Acetate 70 10 *
V4 1 F
Brown [5]  [2007|Peru 144 Healthy infants [6-8 m |6 Daily n supplement + te Sulfate 3 23 +
fortified porridge
Brown[5] (2007 |Peru 147 |Healthy infants [6-8m |6 Daly ~ |- *Tefortified Sulfate |3 »3.3 +
complementary food
5 until 6 m of 5until 6 m
Carter [24]  |2018|Tanzania (302 Healthy infants |5-7 wk |18 Daily Zn supplement Sulfate a;entl:lenTO of age then |+
10
. 5until 6 m
Carter [24]  |2018|Tanzania  [291 Healthy infants |5-7 wk |18 Daily Zn+ MV (no Fe) Sulfate 5 until 6 m of of age then |+
supplement age then 10 10
Caulfield [6] (2013 |Peru 209 Healthy infants [4-6 m |18 Daily Zn + Fe + Cu supplement |Sulfate 10 10 +[T]*
Health
De Brito [18] |2014|Brazil 30 eathy 89y |3 Daily  |Zn added to milk or juice |Sulfate |10 10 +
children
Dijkhuizen . .
[25] 2001|Indonesia (184 Healthy infants |4 m 6 5d/wk  |Zn supplement Sulfate 10 7.1 *
Dijkhuizen . .
2001 |Indonesia  |164 Healthy infants {4 m 6 5d/wk  |Zn+Fe supplement Sulfate 10 7.1 \2




Anemic infants

Fahmida [26] {2007 \Indonesia 303 (80% anemia) -6m |6 Daily Zn supplement Sulfate 10 10 *
. . . Gluconate
Heinig [8] 2006|USA 19 Healthy infants (4 m 6 Daily Zn supplement or Sulfate 5 5 *
Not
Hess[35]  [2015°U7Kina gz Healthy infants [9m |9 Dail Zn supplement specitied, | 5 +
ess Faso ealthy infants aily suppleme but likely +
sulfate
Not
Hess [35] 20152 log7  |Healthy infants [9m |9 Daily | " FeSQINS+placebojspecified, |5 5 +
Faso supplement but likely
sulfate
Not
Burki Zn+F -L 1 ifi
Hess[35] 20152981 lo7s |Healthy infants [9m |9 Daily n +Fe SQ-LNS + placebojspecified, |, 10 +
Faso supplement but likely
sulfate
Lind [9] 2003 |Indonesia  |277 Healthy infants |6 m Daily Zn supplement Sulfate 10 10 +
Lind [9] 2003|Indonesia  |272 Healthy infants |6 m Daily Zn + Fe supplement Sulfate 10 10 \2
Lopezde )55 pery 22 Stuntedand g oy ¢ 5d/wk  |Zn+Te fortified wheat |Sulfate |3 2.1 "
Romana [27] anemic children
L
opezde )05 peru 24 Stuntedand =, 0\ g 5d/wk  |Zn + Fe fortified wheat  |Sulfate |9 6.4 L
Romana [27] anemic children
Not
. Nutritionally . specified,
Olney [36]  [2006|Zanzibar  |102 atrisk infants Om |12 Daily Zn supplement but likely 10 10 T
sulfate
Not
Olney [36]  |2006|Zanzibar |10 |\ utritionally 18687, Daily  |Zn+Fe + FA supplement |P°CHed 1o 10 "
at-risk infants  |m but likely
sulfate
Owusu- Healthy infants . Zn supplement (+ 1 dose
2013|Gh 182 -24 Dail 1 1 1 *
Agyei [37] 013 |Ghana 8 and children 6-24m |6 aily VitA) Gluconate |10 0 [£]
Infants and
children
Penny [38] {2004 |Peru 134 recovering from|6-36 m |6 Daily Zn supplement Gluconate |10 10 *
persistent

diarrhea




14 (12

Ezz)c]lhaknshna 2013 |India 68 Healthy infants (4 m with Daily Zn+B2 supplement Sulfate 5 5 *
suppl)
Richard [39] (2006 |Peru gy [Healthyinfants jomto |, 6d/wk  |Zn supplement Sulfate |20 17.1 '
and children |15y
Healthy infant t
Richard [39] |2006|Peru 418 calthy infants 6 m to 6d/wk  |Fe +Zn supplement Sulfate |20 17.1 x
and children |15y
Healthy
. children with .
Rosado [11] |2006|Mexico 187 ) 6-7y |6 5d/wk Zn supplement Oxide 30 21.4 *
environmental
lead exposure
Healthy
. children with .
Rosado [11] {2006 Mexico 198 ) -7y |6 5d/wk Fe + Zn supplement Oxide 30 21.4 *
environmental
lead exposure
Health 18-3
Rosado [28] [1997|Mexico |95 cathy 6 12 5d/wk  |Zn supplement Methionine[20 143 +
children m
Health 18-
Rosado [28] |1997|Mexico 99 ea thy 8-36 12 5d/wk Fe + Zn supplement Methionine|20 14.3 *
children m
Health 27- I ion; Z
Ruz [12] 1997|Chile 74 ealthy 06 Daily [ rervention;Zn Sulfate |10 10 +
children m biochem supplement
Sazawal [13] |2004(India 115 Healthy infants [5-12 m |4 Daily ~ |/0Supplement+multi- o e [0 10 +
vitamins (no zinc)
High Zn biofortified .
Health 1.2 diff from 1
Sazawal [40] [2018|India 6005 e?at Y 46y |6 Daily wheat (control is low zinc Not i . diff from lo »1.2 +
children . o specified |zinc control
biofortified wheat)
Infants and
Papua New children in
Shankar [41] |2000] -~ 212 . 6-60 m [10.6 6d/wk Zn supplement Gluconate |10 8.6 *
Guinea malaria
endemic area
Children with 28-70
Smith [42] 1999 [El Salvador |37 low serum Zn m 6 Weekly |Zn supplement Gluconate |Intervention:70(10 +
and low VitA
Children with 28-70
Smith [42] 1999 [El Salvador |37 low serum Zn m 6 Weekly |Zn + VitA supplement Gluconate |Intervention:70(10 +
and low VitA
Soofi[29]  [2013|Pakistan  |411 Healthy infants 6m |12 Daily [ *Fe*MNP Gluconate |10 10 +

supplement




anemia

5for3-5m- |5 for 3-5m-
Taneja [43] |2009|India 319 Healthy infants (0.5m |9 Daily Zn + Fe + MN supplement|Sulfate old, 10 for 6-12 |old, 10 for 6- |+
m-old 12 m-old
Healthy infants 5for1-11 m- |5 for 1-11 m-
Tielsch [30] |2006 |Nepal 335 y 1-35m (12 Daily Zn + Fe + FA supplement |Sulfate old, 10 for 12- |old, 10 for |+
and children
35 m-old 12-35 m-old
?;ei?nemans 2011|Tanzania  |299 ?jjﬁ:ﬁéﬁiﬂts 6-60m (8.3 Daily Zn supplement Gluconate |10 10 *
Veenemans o1 Tanzania oo |Lcatthyinfants | o 83 Daly ~ |~"+MMN with Fe Gluconate |10 10 +
[31] and children supplement
i Healthy inf
g;]samwmut 2006|Thailand  |124 HEZB};{ sy om |6 Daily ~ |Zn+ VitC supplement  |Sulfate |10 10 L]
Wasantwisut |y ¢l thailand 132 [Lcalthy infants, |, ol Daily |/ Fe+ Vit Sulfate |10 10 LI
[32] Hb 80+ g/L supplement
Wieringa [33] |2003|Indonesia |91 Healthy infants |4 m 6 5d/wk Zn supplement Sulfate 10 7.1 +
Wieringa [33] 2003 |Indonesia |77 Healthy infants [4m |6 5djwk |0 Prcarotene Sulfate |10 7.1 +
supplement
Wieringa [33] |2003 (Indonesia |88 Healthy infants (4 m 6 5d/wk Zn + Fe supplement Sulfate 10 7.1 *
Health 12-
Wuehler [17] |2008|Ecuador 106 cathy 30 6 Daily Zn supplement Sulfate 3 3 *
children m
Health 12-
Wuehler [17] {2008 |Ecuador 108 e?at Y 30 6 Daily Zn supplement Sulfate 7 7 *
children m
Wouehler [17] {2008 |[Ecuador 110 H(?althy 12-30 6 Daily Zn supplement Sulfate 10 10 *
children m
Infants and
Zlotkin [34] |2003|Ghana 239 childrenwith 1,0 1y Daily |0 *Fer Vit Gluconate |10 10 l
mild-moderate supplement

*In brackets is the effect as reported by the original study. 1 or | indicates the final concentration is higher or lower, respectively, in the zinc intervention group

compared to the non-zinc comparison; + indicates no reported difference between zinc and no-zinc interventions.

T All control groups received the same as the intervention except the dose of zinc listed




Table S6. Studies and comparisons with reported serum transferrin receptor outcomes in response to additional zinc supplementation or fortification, by

author.
Sample Characteristics|Initial |Duration, Intervention Form of Actual dose?, |[Effect of
Study Year |Country |size of subiects age  |m " |Schedule |(All controls are same Zinc Dose!, mg meg/d ! zinc§
analyzed J 8 without the added zinc)
. Healthy
Baqui [1] |2005 |Bangladesh |80 infants 6m |6 Weekly |Zn + Bz supplement Acetate 20 2.9 *
. Healthy
Baqui [1] |2005 |Bangladesh |83 infants 6m |6 Weekly |Zn +Fe + B2 supplement |Acetate 20 29 *
Becquey
Healthy
22 Burki
[22] data 2016 urkina 165 infants and 6-27 m |11 Daily Zn supplement Sulfate 7 7 *
from Faso .
children
authors
1[32(?2(:](](111:’[}; Burkina Healthy 10d
2016 169 infants and 6-27 m (11 every 16 |Zn supplement Sulfate 1.4 0.9 *
from Faso .
children wk
authors
Carter . Healthy . 5 until 6 m of |5 until 6 m of
2018 |T 2 -7 1 Dail Z 1 1f
[24] 018 |Tanzania |30 infants 5-7 wk |6 (18) aily n supplement Sulfate age then 10 |age then 10
Health z F il £ il £
Carter o018 |Tanzania 291 riealthy 5-7 wk [18 Daily n+ MV (no Fe) Sulfate | untilémof Suntl6m o
[24] infants supplement age then 10 |age then 10
Health
Lind [9] |2003 |Indonesia [257 in‘;:ntsy 6m |6 Daily  |Zn supplement Sulfate |10 10 +
. . Healthy .
Lind [9] |2003 |Indonesia (250 infants 6m |6 Daily Zn + Fe supplement Sulfate 10 10 +

*In brackets is the effect as reported by the original study. 1 or | indicates the final concentration is higher or lower, respectively, in the zinc intervention group

compared to the non-zinc comparison; + indicates no reported difference between zinc and no-zinc interventions.

1 All control groups received the same as the intervention except the dose of zinc listed




Table S7. Studies and comparisons with reported lipid outcomes in response to additional zinc supplementation or fortification, by author.

Sample Intervention
. p Characteristics|Initial | Duration, (All controls are Form of Actual dose!, |Effect of
Study Year |Country |size . Schedule . . Dose!, mg .
of subjects age |m same without the |zinc mg/d zinc§
analyzed .
added zinc)
. . Healthy o Zinc nervonic
Chimhashu [44] |2018 Benin  [162 . 6-10y (4.6 5d/wk |Zn fortified water . 4.3 2.8 .
children ions acid
Zn fortified
Hambidge[7] 1979 |USA |58 Healthy 3390 g Daily ~|Preakfasteereal q 0 los 3 + serum
children m (control, no cholesterol
fortificant)
Walravens [15] [1976  |USA |68 Healthy 4-6d |6 Daily ~|/n*Fefortified o e |58 4 + serum
infants formula cholesterol
Healthy 12-30 . + serum
Wouehler [17] 2008  |Ecuador |110 children m 6 Daily Zn supplement Sulfate |10 10 cholesterol

*In brackets is the effect as reported by the original study. 1 or | indicates the final concentration is higher or lower, respectively, in the zinc intervention group

compared to the non-zinc comparison; + indicates no reported difference between zinc and no-zinc interventions.

1 All control groups received the same as the intervention except the dose of zinc listed




Supplementary Figures

Figure S1: Effect of additional zinc intervention on plasma or serum ceruloplasmin concentrations.

zinc no Zinc Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
05.0mgid_Berinato 2013 (Zn-5 vs P-5) f a 10 12 7 3 181% -0.71 [2.04, 0.62] — T
10mifd_Bedinato 2013 {Zn-5 vs P-5) 4 a ] 12 7 3 18.8% -0.95 233, 0.44] T
10mofd_De Brito 2014 {Zn-5 vs P-38) 276 117 15 324 153 15 20.0% -3.43 480, -2.25] —
10mefd_Wuehler 2008 (Zn-5 w5 P-3) -18.3 62 53 -23.4 5532 43 23.3% 0.09 [-0.30, 0.47] L d
158mugfd_Bedinato 2013 (Zn-5 vs P-s5) 4 a 8 12 7 3 18.49% -0.70[-2.08, 0.67] T
Total {95% Cl) 95 73 100.0% -1.11 [-2.43, 0.20] -
Heterogeneity: Tau®=1.90; Chi*= 32.50, df= 4 (P = 0.00001}); F=88% 55 b é 1DI

Test for overall effect Z=1 66 (P =010

Figure S1 legends: Zn-s: Zinc supplement; P-s: Placebo supplement




Figure S2: Effect of additional zinc intervention on erythrocyte super-oxide dismutase concentrations.

Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
05.0mafd_Berinato 2013 {Zn-5 vs P-g) -50 440 10 -150 440 3 6.0% 0.21 [-1.08, 1.51] —
05.0maid_Heinig 2006 (Zn-2 vs P-5) 1,080  BGBO T 1,430 1160 12 106% -0.33 [F1.27, 0.61] —
10maid_Bertinato 2013 (Zn-5 vs P-3) -rd40  4E0 9 150 440 3 A.0% -1 19 262, 0.24]
10maid_wwuehler 2008 (Zn-g ws P-5) 21 T 53 -04 a8 49 3549% 0.39 [-0.00, 0.78] -
15maid_Bertinato 2013 (Zn-5 vs P-2) 100 480 8 -150 440 3 A.6% 0.48 [-0.87,1.83]
20moid_Bates 1993 (Zn-5 vs P-5) 3.3 5824 53 33 660 83 3649% 0.00 [-0.38, 0.38]
Total (95% CI) 140 123 100.0% 0.08 [-0.25, 0.42]
Heterogeneity: Tau®= 0.04; Chi*= 6.60, df= 5 (P = 0.29); F= 24% 52 51 5 15 é

Test for overall effect Z=0480(F =062

Figure S2 legends: Zn-s: Zinc supplement; P-s: Placebo supplement



Figure S3: Effect of additional zinc intervention (no iron was provided either in the intervention or control group) on serum ferritin concentrations (a) < 12 months, (b)
12 months or more.

zinc no zinc Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Rand 95% CI
(a) <12 months
02 9mg/d_Bagui 2005 (Zn+B2-5vs B2-5) -15.3 226 40 -21.7 277 r 4% 0.258[-0.20,0.70] ]
05.0mofd_Heinig 2006 {(Zn-s vs P-5) 3|7 22 7418 147 12 1.4% -0.33[-1.27, 0.61]
07 Amofd_Dijkhuizen 2001 (Zn-5 vs P-5) 131 113 97 1549 127 ar 5.9% -0.23[-0.52, 0.06] I
07 Amofd_Wieringa 2003 (Zn+BCaro-s vs BCaro-s) 124 122 39 123 124 38 4.1% 0.01[-0.44,0.45] I E—
07 Amofd_Wieringa 2003 {Zn-s vs P-5) 116 97 48 172 145 43 4.4% -0.46 [-0.87,-0.04] —
10mgfd_Berger 2006 (Zn-svs P-5) 1648 124 173 165 1258 176 T7.0% 0.00[021,0.21] T
10mafd_Carter 2018 (Zn+Mv-s vs My-5) 817 461 144 513 461 147 6.8% 0.01[-0.22,0.24] -1
10mofd_Carter 2018 (Zn-s vs P-5) 807 461 151 481 461 191 6.8% 0.06 017, 0.28] ™
10mgfd_Fahmida 2007 (Zn-5 vs P-5) 94 35 25 144 27 34 28% -1.61 F2.10,-083] —
10mafd_Lind 2003 (Zn-s vs P-5) 133 36 134 138 345 T2 6.0% -017 [[0.45,0.13] T
10mogfd_Wasantwisut 2008 (Zn+VC-5 vs VC-5) 285 222 58 267 138 Gh 8.1% 010[-0.25, 0.45] T
Subtotal (95% CI) 916 863 54.4% -0.14 [-0.33, 0.04] R
Heterogeneity: Tau®= 0.06; Chi®= 33.36, df= 10 (P = 0.0002); F= 70%
Testfor overall effect Z=1.51 (P=013)
f b] 12 months and older
0.9moid_Becguey 2016 {Zn-s vs no-s) 17 118 118 149 11.3 127 6.5% -0.28 [-0.53,-0.02] —
07 .0Omofd_Becquey 2016 (Zn-5 vs no-s) 121 122 123 149 11.3 127 6.5% -0.24 [-0.49,0.01] -
10rmgfd_De Brito 2014 (Zn-s vs P-5) 34 35 16 342 33 15 22% -0.06 F0.77, 0.66] —
T0mafd_Ruz 1987 (Zn-svs P-5) 233 M 49 263 138 44 4 6% -0.24 [[-0.64, 0.16] e
10mafd_Veenemans 2011 (Zn-s vs P-5) 232 23 95 244 24 a7 6.0% -0.51 [[0.80,-0.23] —_—
10mofd_Wuehler 2008 {(Zn-s vs P-5) 215 56 54199 47 a6 4.8% 0.31 [-0.07, 0.68] T
14.3mgfd_Rosado 1997 {Zn-5 vs P-5) 197 1345 48 229 165 48 4.8% -0.21 [-0.61,0.19] e
20ma/d_Bates 1993 (Zn-s vs P-5) 172 16 40 158 176 45 43% 0.08[-0.35, 0.50] I —
21 dmgfd_Rosado 2006 (Zn-5 vs P-5) 141 288 1058 162 288 115 B.3% -0.07 [[0.34,019] T
Subtotal (95% CI) 647 679  45.6% -0.16 [-0.32, -0.01] <
Heterogeneity: Tau®=0.02; Chi*=14 46, df=8 (P =0.07); F=45%
Testfor averall effect Z=212 (F=0.03)
Total (95% CI) 1563 1542 100.0% -0.14 [-0.27, -0.02] L 2
Heterogeneity: Tau®=0.04; Chi®= 48.92 df=18 (P = 0.0001); F= 62% } t t

Testfor averall effect Z=2.31 (F=0.02)

Test for subgroup differences: Chi®= 003, df=1 {F = 0.86), F=0%
Figure S3 legends: Zn-s: Zinc supplement; Zn + B2-s: Zinc plus vitamin B12 supplement; B2-s: Vitamin B2 supplement; P-s: Placebo supplement; no-s: No supplement; Zn +
BCaro-s: zinc plus beta carotene supplement; BCaro-s: Beta carotene supplement; Zn + MV-s: Zinc plus multivitamin supplement; MV-s: Multivitamin supplement; Zn + VC-s: Zinc
plus vitamin C supplement; VC-s: Vitamin C supplement. NOTE: Placebo value (P) from Lind et al 2003 updated by Dr. Lind through personal communication.



Figure S4: Effect of additional zinc intervention (iron was provided in both the intervention and control group) on serum ferritin concentrations (a) < 12 months, (b) 12
months or more.

zinc no zinc Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
(a) <12 months
02 3mgfd_Brown 2007 (Zn-s+Fe-f vs P-s+Fe-fi -2009 287 74 143 274 42 53% -023 061, 0.149] —
02.9mogfd_Bagui 2005 (Zn+Fe+B2-5 vs Fe+B2-5) S137 247 41 -18 268 3| 53% 017 [0.28, 0.61] N E—
03.3 mald_Brown 2007 (Zn+Fe-fvs Fa-fy -15.3 434 7B -143 274 42 53% -0.03 [F0.40, 0.34] e —
07.1mo/d_Dijkhuizen 2001 (Zn+Fe-s vs Fe-g) 284 184 74 39 312 80 54% -0.40 [0.71,-0.09] E—
07 Amgfd_\Wieringa 2003 (Zn+Fe-5vs Fe-g) oz 174 3\ 414 371 49 53% -0.37 [[0.79, 0.08] S —
10moid_Berger 2006 (Zn+Fe-5vs Fe-5) 523 4249 140 a8 481 M 5.5% -042 032,007 T
10moid_Caulfield 2013 (Zn+Fe+Cu-5 v Fe+Cu-g) g9 121 gs 118 174 85 54% -019[-0.49 0132 -1
10rgfd_Lind 2003 (Zn+Fe-s vs Fe-5) 323 2.9 136 465 2 143 51% -571[6.24,-518] 4
10mofd_Soofi 2013 (Znin MNP vs MMP with no Zm) 16 167 148 191 177 1549 A.5% -0.18 [F0.40,0.04] T
10moid_Wasantwisut 2006 (Zn+Fe+VC-5 vs Fa+VWC-g) E01 &02 GY  TTH 235 B5 54% -0.44 [-0.78,-0.09] e —
10moid_Zlatkin 2003 { Zn+Fe+V -5 vs Fe+Wi-5) a1 96 110 374 49r 2 42 54% 014 014,047 I —
Subtotal (95% CI) 1050 1006 58.9% -0.65 [-1.26, -0.04] —een
Heterogeneity Tau®=1.04; Chi*= 419.25, df= 10 (P = 0.00001}; = 98%
Test for overall effect £=2.08 (P =0.04)
(b) 12 months and older
02 1mgfd_Lopez de Romana 2005 (Zn+Fe-f vs Fe-f; 122 13 12 182 203 6 44% -048[-1.16,0.80
05.0mg_Ahdallahi 2014 {(Zn+Fa-5vs Fe-5) 477 431 272 458 41 308 5.5% 005 [F011,021] -
06.4mo/d_Lopez de Romana 2005 (Zn+Fe-fys Fe-f) 98 14 12 152 203 6 4.4% -0.33 [1.32, 0.66)]
06.8magfd_Alarcan 2004 (Zn+Fe-5vs Fe-g) ar4 148 1049 28 96 104 54% 0.75[0.48,1.03] E—
10moid_Tielsch 2006 (Zn+Fe+FA-s vs Fe+FA-5) /8 23 164 536 349 146 55% -0.B0[-0.83,-0.38] E—
10moid_Yeenemans 2011 Zn+MM-5 vs MM-5) 438 177 93 5141 2 M3 8i% -3.83-4.29,-3.38] 4
14.3mgld_Rosado 1897 (Zn+Fe-5vws Fe-5) 436 224 43 469 242 48 53% -0.14 [F0.54, 0.26] E—— —
2.4 mo/d_Rosado 2006 (Zn+Fe-svs Fe-s) 414 288 113 837 288 119 f.4% -0.43 064, -017] —
Subtotal {95% CI) 828 850 41.1% -0.59 [1.33, 0.15] ——e
Heterogeneity: Tau® = 1.06; Chi*= 309.84, df = 7 {P = 0.00001); 17 = 98%
Testfor overall effect Z=1.87 (P=0.12)
Total (95% CI) 1878 1856 100.0% 0.63 [-1.07, -0.18] ~——
Heterageneity: Tau®= 0.945; Chi®=729.84, df= 18 (F = 0.00001}; F= 98% t t

Test for averall effect: 2= 2.73 (F = 0.006)
Testfar subgroup diferences: Chi®=0.02, df=1{P =090}, F=0%

Figure S4 legends: Zn+Fe-s: Zinc plus iron supplement; Zn + Fe + Cu-s: Zinc plus iron plus copper supplement; Fe + Cu-s: Iron plus copper supplement; Zn+Fe+B2-s: Zinc plus
iron plus vitamin B2 supplement; Fe-f: Iron fortified; Fe-s: Iron supplement; Zn + Fe-f: Zinc plus iron fortified; Fe-f: Iron fortified; Zn-s+Fe-f: Zinc supplement plus iron fortified; P-
s+Fe-f: Placebo supplement plus iron fortified; Zn+Fe+FA-s: Zinc plus iron plus folic acid supplement; Fe+FA-s: Iron plus folic acid supplement; Zn in MNP: Micronutrient powder
with zinc plus iron; MNP with no Zn: Micronutrient powder with no zinc plus iron; Zn + MN: Zinc plus micronutrient supplement; Zn + Fe + VC-s: Zinc plus iron plus vitamin C
supplement.



Figure S5: Effect of additional zinc intervention on whole blood hemoglobin concentrations, by mean age at baseline: (a) <12 months, (b) 12 months or older.

zinc no zinc Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
{a) <12months
02.3mgfd_Brown 2007 (Zn-s+Fe-f vs P-s+Fe-f) -01 126 74 -26 104 42 1.4% 021 [017, 0.59] ]
02.9mgfd_Bagui 2005 (Zn+B2-s vs B2-g) -39 1238 B4 -1.61 1349 60 1.5% -017 052, 0.18] I
02.9mg/d_Bagui 2005 (Zn+Fe+B2-svs Fe+B2-5) -1.8 128 a7 18 128 it} 1.8% -0.26 [0.62, 0.09] .
03.3 mofd_Brown 2007 (Zn+Fe-Tvs Fe-f -1.2 108 76 -26 1048 42 1.4% 0.13[0.25,0.81] —
05.0mgfd_Heinig 2008 (Zn-s vg P-5) 129 16 7 1308 849 12 0.3% <014 [1.08,0.79] +
08 0mofd_Hess 20145 (SG-LMS:Znvs SQ-LNS:No Zn) a0 16 AB13 a9 14 200 3.0% 006 [-0.10,0.22]
08.0mgfd_Hess 2015 (Zn-s vs P-g) a0 14 617 g9 14 200 3.0% 0.07 [-0.09, 0.23]
05.0mg/d_Radhakrishna 2012 (Zn-s vs P-g) 24 141 34 863 156 34 1.0% -015[0.63, 0.32] -1
07.1mgfd_Dijkhuizen 2001 (Zn+Fe-5 vs Fe-5) "M n 4119 M 90 1.8% -0.45 F0.76,-0.14] —
07.1mafd_Dijkhuizen 2001 (Zn-s vg P-g) o6 1 97 108 11 a7 1.9% 0.00 [-0.29, 0.29] T
07 1mard_¥Wieringa 2003 {Zn+Bcaro-s vs Bearo-s) 107 10 33 112 g 38 1.1% -042 F0S7,-007] ——————————
07 1mgfd_Wieringa 2003 iZn+Fe-s5 vs Fe-5) 114 9 3@ 118 10 49 1.2% -031 F073, 001 — 1
07 1mgfd_Wieringa 2003 {Zn-s vs P-5) 110 10 48 110 11 43 1.3% 0.00 [-0.41, 0.41] —
10md_Berger 2006(Zn+Fe-5 vs Fa-g) 1293 159 180 1318 167 201  26% -0.15 [-0.35, 0.08] —
10muofd_Berger 2006 (Zn-5 vs P-g) 117.8 161 191 1183 157 195 26% -0.03F0.23,017] — —
10mgid_Brooks 2005 (7n-s vs P-5) 96 91 320 97 94 308 20% 011 [0.26, 0.08] —
10mord_Carter 2018 (Zn+My-5 vs My-5) 99 198 167 99 131 1689 2.8% 0.00 [-0.22,0.22] I
10moid_Carter 2018 (Zn-gvs P-5) 96 9.7 159 96 13.2 168 2.5% 0.00[-0.22, 027 I
10mgrd_Caulfield 2013 (Zn+Fe+Cu-5 vs Fe+Cu-5) 1173 87 101 11582 91 108 2.0% 023[-0.04 051] T
10mofd_Fahmida 2007 (Zn-g vs P-5) 9 14 258 91 145 34 0.9% -0.07 [0.58, 0.45]
10moid_Hess 2015 (8Q-LNS:Zn vs SG-LNSno Zn) 83 14 RO3 83 15 200 30% 0.00[-0.16, 0.16] i
10meyd_Lind 2003 (Zn+Fe-5vs Fe-s) 1193 138 136 1194 153 143 2.3% -0.28 10.52,-0.04]
10muofd_Lind 2003 (Zn-g vs P-5) 1157 152 134 1135 16 143 23% 0.14[-0.10,0.38] T
10medd_0Iney 2006 (Zn+Fe+FAs vs Fe+FA-5) 13 108 56 42 118 54  14% -0.25 [0.63,0.12] —
10merd_Olney 2006 (Zn-5 vs P-5) 34 1148 44 -75 114 a8 1.3% 0.95[0.53, 1.36] _—
10moid_Sazawal 2004 (Zn-s vs P-s) 101 20 52 101 g 52 1.4% 0.00 [-0.37,0.37] — —
10merd_Soofi 2013 (Zn in MNP+Fe vs MNP with no Zn) 101 148 210 102 15 217 2.7% -0.07 [F0.26,0.12] T
10mofd_Taneja 2009 (Zn+Mh-3 vs MN-5) 94 14 151 96 14 168 2.4% -014 [F0.36, 0.08] ——
10moid_wWasantwisut 2006 (Zn+Fe+VC-svs Fe+VC-51 1128 11.4 B7 118 122 65 1.6% -0.43 F0.77,-0.08]
10mord_wiasantwisut 2006 (Zn+YC-5 vs ¥C-5) 1016 11.4 58 1063 13 13} 1.8% -0.38 F0.74,-0.02]
10muoid_Zlotkin 2003 { Zn+Fe+¥C-3 vs Fe+VC-5) 1035 158 124 1081 155 115 2.2% -0.29 F0.55,-0.04] I—
Subtotal (95% CI) 4642 3426 58.0% -0.07 [-0.14, 0.01] &>
Heterogeneity: Tau®= 0.02; Chi®= 69.13, df= 30 (P = 0.0001); F= 57%
Test for overall effect Z=1.83 (P=0.07)
(b) 12 months or older
0.9mg/d_Becquey 2016 (Zn-5 v5 N0-5) 1007 206 123 889 203 127 2.2% 0.08 [0.16, 0.34] S
01.2mgfd_Sazawal 2018 (Zn-H-Tvs Zn-L-1) 114 157 2997 1146 161 3008 3.8% -0.04 0.09, 0.01] 7
02.1mg/d_Lopez de Romana 2005 (Zn+Fe-f vs Fe-f) 124 173 10 1288 1349 B 0.3% -033[1.35, 069 +
03.0mgfd_Wuehler 2008 (Zn-5 vs P-5) -3 137 50 -6.8 149 18 0.9% 0.26 [-0.28, 0.81] —
06.4mgfd_Lopez de Romana 2005 (Zn+Fe-Tvg Fe-f) 117.4 1041 12 1296 1349 B 0.3% S102[207,003 44—
06.5mofd_Alarcon 2004 (Zn+Fe-s vs Fe-s) 1181 71 109 1147 62 104 2.0% 0.66 [0.38, 0.93]
07.0mgfd_Becouey 2016 (Zn-5 vs no-s) 7.5 211 123 98989 203 127 2.2% -0.07 F0.32,0.18] T
07.0mgfd_Wuehler 2008 {(Zn-s vs P-5) -4.3 151 52 -G8 141 19 0.9% 017 [-0.38, 0.69] —
08.6mgfd_Shankar 2000 (Zn-5 vs P-5) 86 13 103 er 17 109 21% -0.07 [0.34,0.20] I
10muoid_De Brito 2014 (Zn-g vs P-5) 116 1.7 15 117 2 15 0.5% 052012502 Y} —
1 Omgid_Owusu-Agyel 2013 (Zn+Vi-s vs Vis) 100 1.4 100 108 14 100 20% 0,71 [0.43,1.00]
10merd_Penny 2004 (Zn-svs P-5) 33 144 69 83 132 69 1.6% -0.36 F0.70,-0.03]
10moid_Ruz 1997 (Zn-s vs P-5) 125 89 40 124 g5 34 1.1% 0.01 [-0.45,0.47]
10mg/d_Smith 1989 (Zn+VA-5 vs VA-5) 116 71 717 71 10 03% -013[1.10,0.83] *
10mofd_Smith 1999 (Zn-g vs P-5) 113 84 11 109 8.4 9 0.4% 0,46 [-0.44,1.35] +
10muoid_Tielsch 2006 (Zn+Fe+FA-s vs Fe+FA-5) 1096 161 182 1111 118 142 2.8% -0A0 032 011] e
10mord_veenemans 2011 (Zn+MN-5 vs MN-5) 1076 11.4 148 1066 107 191 2.4% 0.08 [-0.15,0.31] 1T
10mofd_Veenemans 2011 (Zn-s vg P-g) 1037 118 149 104 119 150 2.4% -0.03[F0.25 0.200 T
10megfd_Wuehler 2008 (Zn-s vs P-s) -39 133 54 -G8 141 19 089% 0.21 [0.31, 0.74] —
14.3mgrfd_Rosado 1997 (Zn+Fe-s vs Fe-s) 118 7 48 1138 q 48 1.3% 0.00 [-0.40, 0.400
14.3mo/d_Rosado 1997 (Zn-5 vs P-5) 118 7 48 118 g 48 1.3% 0.00 [-0.40, 0.400
17.1mgfd_Richard 2006 (Zn+Fe-5 vs Fe-s) 1191 1048 214 119 1089 212 2.7% 0.01 [-0.18, 0.200 T
17.1mafd_Richard 2008 (Zn-5 v P-5) 1166 11.9 214 1169 124 215 27% -0.02F0.21,0.16] T
21.4 mofd_Rosado 2006 (Zn+Fe-svs Fe-s) 12 B2 118 18 72 133 2.2% -0.09 [-0.34, 0.16] 1
21.4mgfd_Rosado 2006 (Zn-s vs P-g) 1.2 64 113 0.5 7123 2.2% 0.10[-0.15, 0.36] I
Subtotal (95% CI) 5109 5012 41.1% 0.04 [-0.05, 0.14] -
Heterogeneity: Tau®™= 0.03; Chi*= 64.78, df= 24 (P = 0.0001); F= 63%
Testfor overall effect 2= 0.93 (P =0.35)
Total (95% CI) 9751 8438 100.0% -0.02 [-0.08, 0.03] 4
Heterogeneity: Tau®= 0.02; Chi*= 136.83, df= 55 (P = 0.00001); F= 60% 11 —DIS 015 15

Testfor overall effect 2= 0.78 (P =0.43)
Testfor subgroun diferences: Chi*= 3.49, df=1 (P = 0.06), F=71.4%



Figure S5 legends: Zn-s: Zinc supplement; Zn+ Fe-s: Zinc plus iron supplement; Zn + Fe + Cu-s: Zinc plus iron plus copper supplement; Fe + Cu-s: Iron plus copper
supplement; Zn + B2-s: Zinc plus vitamin B12 supplement; B2-s: Vitamin B2 supplement; Zn+Fe+B2-s: Zinc plus iron plus vitamin B2 supplement; Zn-f: Zinc fortified; P-s: Placebo
supplement; P-f: Placebo fortified; Fe-f: Iron fortified; Fe-s: Iron supplement; Zn-H-Dose-f: Zinc high dose fortified; Zn-L-Dose-f: Zinc low dose fortified; Zn-H-f: Zinc high fortified;
Zn-L-f: Zinc low fortified; no-s: No supplement; Zn + BCaro-s: zinc plus beta carotene supplement ;BCaro-s: Beta carotene supplement; Zn + MV-s: Zinc plus multivitamin
supplement; MV-s: Multivitamin supplement; Zn+VA-s: Zinc plus vitamin A supplement; VA-s: Vitamin A supplement; Zn + VC-s: Zinc plus vitamin C supplement ; VC-s: Vitamin C
supplement; Zn + Fe-f: Zinc plus iron fortified; Fe-f: Iron fortified; Zn-s+Fe-f: Zinc supplement plus iron fortified; P-s+Fe-f: Placebo supplement plus iron fortified; SQ-LNS:Zn:
Small quantity Lipid Nutrient supplement with zinc; SQ-LNS:No Zn: Small quantity Lipid Nutrient supplement with no zinc; Zn+Fe+FA-s: Zinc plus iron plus folic acid supplement;
Fe+FA-s: Iron plus folic acid supplement; Zn in MNP: Micronutrient powder with zinc plus iron; MNP with no Zn: Micronutrient powder with no zinc plus iron; Zn + MN: Zinc plus
micronutrient supplement; Zn + Fe + VC-s: Zinc plus iron plus vitamin C supplement.



Figure S6: Effect of additional zinc intervention on serum transferrin receptor concentrations.

zinc no zinc Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
0.9mofd_Becquey 2016 (Zh-5 vs no-s) 106 98 118 104 9 127 133% 0.02[0.23,027] -
02.9mo/d_Bagui 2005 (£n+B2-5 vs BZ-5) -0s 2T 42 17 3.2 aa 9.5% 0.40[-0.04, 0.84] T
02.9ma/d_Bagui 2005 (Zn+Fe+B2-5 vs Fe+B2-5) -23 0 31 17 203 41 9.7% -010 053,033 — T
07.0ma/d_Becquey 2016 {(Zn-5vs no-s) 1 111 123 103 9 127 13.3% 0.07 018,032 -
10moid_Carter 2018 (Zn+My-5 vs Wy-5) 1.8 08 144 1.7 08 147 13.7% 011 012,034 T
10moid_Carter 2018 (Zn-5 vs P-5) 1.8 08 151 18 08 181 13.8% 0.00[-0.23,0.23] .
T0mofd_Lind 2003 (Zn+Fe-5vs Fe-g) 7714 136 67 1.3 136 13.4% 0.74[0.49, 098] —
T0moid_Lind 2003 (£n-5 ws P-5) 98 1.4 134 9 1.7 143 135% 0.581[0.27,0.74] —
Total {95% Cl) 890 910 100.0% 0.22 [0.01, 0.43] P
Heterogeneity: Tau®= 0.07; Chi®=33.81, df=7 (P = 0.0001); F=79% 52 51 g 15 é

Testfor overall effect: £=2.08 (P = 0.04)

Figure S6 legends: Zn-s: Zinc supplement; P-s: Placebo supplement; Zn + B2-s: Zinc plus vitamin B12 supplement; B2-s: Vitamin B2 supplement; no-s: No supplement
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