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Policy Questions on Vitamin A Deficiency

« Still a public health problem in Nepal?
* Among children, mothers and infants?
* Based on status or diet?
* Where?
* Does VA reduce mortality?
* In preschoolers?
* In women/mothers?
* In infants?
 Are there long-term benefits of early life VA intervention?
« Should Nepal maintain, expand, shift or integrate VAC?
* Does a “Dietary Safety Net” exist in Nepal?




Functions of Vitamin A

« Enables vision at night (thru the retinoid cycle)

* Regulates DNA transcription and cellular
differentiation. Thus, required for -

* Embryo-fetal development

» Epithelial lining function (conjunctiva, all tracts)

* Immunity: Innate and adaptive responses

* Hematopoiesis (forming red blood cells)

» Bone formation and growth (osteoblasts, - clasts)
* Likely need for healthy gut microbiome




Thus, when Vitamin A is -

Adequate Deficient

Bone growth . Growth retardation
Reproduction Impaired fertility (M&F)
Embryogenesis ___, Teratogenesis

Night vision > Night blindness
Healthy linings ~ Epithelial metaplasia

Immune defenses—— Impaired immunity &
Inflammation

Excess adiposity?

Energy balance
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XEROPHTHALMIA AMONG NEPALESE CHILDREN'

Upadhyay MP et al Arch Ophthalmol 1985

Upadhyay, M. P. (Tribhuvan U. Institute of Medicine, Post Box ~ "\
rajgunj, Kathmandu, Nepal), B. J. Gurung, K. K. Pillai and B. P *° 6(
mia among Nepalese children. Am J Epidemiol 1985;124-~ ‘(\\ 656
A nationwide sample survey was conducted be* 0 56
to determine the prevalence of xerophthalr’ 00 \ 6\
lation proportionate random samples ’( 6 ea wubdi-
visions of the country by emple*” O((\ . +he survey

population was defined a» ~ ~otween the ages

\\
eolo O o ©

of 0 and 14 years. ™ 6 .smia In Nepal was 1.65
for Bitot’s spo*- l\ A 0 comeal scar. While cases of
Bitot's s~ 0 .«s of Nepal, followed by the moun-

0 ’\ '\0 _ ror corneal lesions. Vitamin A deficiency
-« one-third of acquired bilateral blindness in

AS:

p\ .«8l cases in the study were accompanied by diarrhea
an \\X\ -ating xerophthalmia to be symptomatic of the whole spec-
trun \N\ aon,
Food Items Spearman’s rank correlation P-valve
Preformed vitamin A sources p—
Meat (with liver) 0.38 <0.002
Fish 0.39 < 0.002
Animal milk 0.66 < 0.001
Other breast milk 050 < 0.001
Eggs 053 < 0.001
Carotenoid sources
Mango 054 < 0.001
DGLV 0.33 <0.010
Papaya 0.14 0.270
Low vitamin A foods
Sweet potato (white) 0.44 < 0.001
Rice and dal 042 < 0.001
Other vegetables 0.25 < 0.050
Watery rice and dal mix 045 < 0.001
Unleavened wheat bread 0.20 0.100
Honey 0.24 < 0.050
Banana 0.22 < 0.080

Gittelsohn J et al Eur J Clin Nutr 1997

Percent of children examined

Epidemiology of Xerophthalmia in Nepal

A Pattern of Household Poverty, Childhood Illness, and Mortality
Khatry S et al Arch Ophthalmol 1995

case-control study of xerophthalmia (120 cases, two with corneal disease; 3377 chil-
dren without xerophthalmia, 12 to 60 months of age) was conducted in -~

of Nepal. Relative household wealth (ownership of anim~'-
and social standing (parental education =~ ~ equate

inversely related to risk of xerophthal~*

._. \nad
die than mothers of en—- ~ a\m\a' '\_erya
holt;s l fOT Xerop\’“h n\:\ng, d\.lsen a\h
R‘\s\d ctors W <tings stu \mia Of sib de1996)
aS“ e \ng’ H erop\’\“\ \. al A CN . ..c manner
bre 0 u \b \N\“' ,‘- kshar\\(a" e }gustlng forag; and other
_.wca duration ol dysentery in the previous
pre\l\ 00\' ~wuns of 1 to 6 days and =7 days? respe?;ively, v[s) none).

251

20 1

Ll uve of a lower, local standard of living within which child health, nu-
(Arch Ophthalmol. 1995:113:425-429)

\OW SE -’

The Epidemiology of Eye Disease

oo Bitot's spots (X1B) |
+—= Night blindness (XN

First year Second year

Sinha DP & Bang FB Am J Clin Nutr 1976



IMPACT OF VITAMIN A SUPPLEMENTATION
ON CHILDHOOD MORTALITY
A Randomised Controlled Community Trial

ALFRED SOMMER [GNATIUS TARWOTJO -
EDI DJUNAEDI KEITH P. WEST, JR
A. A. LOEDEN ROBERT TILDEN

LISA MELE
AND THE ACEH STUDY GROUP

The Lancet - Saturday 24 May 1986

450 N Sumatran
villages randomized to
semi-annual, 200,000
lU vitamin A, or not.

« ~26,000 preschool
children enrolled,
dosed, followed

e vitamin A reduced 1-
6 yr mortality by 34%
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“Childhood mortality after a high dose of vitamin A in a high risk

N\ 175 population ]

[GRIGINAL ARTICLES |

Mortality Rate Per 1000 Child - Years

Efficacy of vitamin A in reducing preschool child
mortality in Nepal
Kertw P.WEsST, Jr R, P POXsmEL.  JOANNE KATZ
SURARNA K. KHATRY
ELIZARETH K. PRADHAN

STEVEN C. LECLERQ
SHARADA R, SHRESTHA

JAMES MU TIELSCH M. R PANDEY  ALFRED SOMMER
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Pokhrel RP et al Lancet 1994

Nils M B Daulaire, Eric SlS/tarbuck, Robin M@uston, Mary S|Church, Therese Agukel,

Mrigendra R\P/andey

Abstract

Objectives—To determine whether a single high
dose of vitamin A given to all children in communities
with high mortality and malnutrition could affect
mortality and to assess whether periodic community
wide supplementation could be readily incorporated
into an ongoing primary health programme.

Design—Opportunistic controlled trial.

Setting— Jumla district, Nepal.

Subjects—All children aged under 5 years; 3786 in
eight subdistricts given single dose of vitamin A and
3411 in remaining eight subdistricts given no
supplementation.

Main outcome measures— Mortality and cause of
death in the five months after supplementation.

Results—Risk of death for children aged 1-59
months in supplemented communities was 26%
lower (relative risk 0-74, 95% confidence interval
0-55 to 0-99) than in unsupplemented communities.
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Proportion Who Died

British Med J 1992

major problem in mountainous areas,* this observation
suggested that serious deficiency might exist.

At the end of the pneumonia trial we initiated
routine periodic vitamin A supplementation for all
children under 5 years. Because new field implemen-
tation systems were required and immediate full
coverage was impracticable the programme was phased
in over six months, resulting in an initial period in
which only half the children were given supple-
mentation. We assessed the difference in mortality
between supplemented and unsupplemented popu-
lations and analysed the cost and impact on the health
programme.

Subjects and methods

Jumla district lies in a remote mountainous region of
northwestern Nepal. The district’s population is about
80000, with 12 000 children under 5 years. It is one of

=== No vitamin A
oo Vitamin A

0 1 2

3 4 5

Time After Supplementation

(months)



Eight Major Vitamin A Intervention Trials
25-35% Reduction in Preschool Child Mortality

-54%

-45%

-34%

Percent Change

-6%

-19%

— 1988 1988 1990 1990 1991 1991
Aceh Java T. Nadu A. Prad. Sarlahi Jumla

Indonesia India

Nepal

1992 1992
Sudan Ghana

Africa

Sommer A & West KP. Vitamin A Deficiency:
Health Survival and Vision. Oxford Press, 1996



Meta-analysis of Vitamin A-Child Mortality
Trial Findings in Southern Asia

RelWt % Red

Aceh, Indonesia g E 0.11 33%
W Java, Indonesia . E 0.18 46%
Madural, India . : 0.08 52%
Hyderabad, India i 0.07 7%
Sarlahi, Nepal — 032  30%
Jumla, Nepal ¢ E 0.24 29%

Meta-analysis 1.00 34%

0.2 0.5 1.0 2.0
Relative Risk (log scale)

Beaton G, McCabe G et al CIDA Report 1992



Hearing Loss from Childhood Ear
Infections: Reduced 42% by
Preschool Vitamin A Supplementation

Total No. Cases Odds ratio % risk difference

Supplement No. (%) (95% CI) (95% CI)
Overall 2370 140 (5.97) — —

Placebo 1116 72 (6.5) 1.00 —

Vitamin A 1254 68 (5.4) 0.83 (0.62 to 1.12) ~1.0 (-2.7 t0 0.7)
No ear discharge

Placebo 902 30 (3.3) 1.00 —

Vitamin A 1012 36 (3.6) 1.07 (0.64 to 1.80) 0.2 (-1.5t0 1.9)
Ear discharge

Placebo 214 42 (19.6) 1.00 —

Vitamin A 242 32 (13.2) 0.58 (0.37t00.92) -7.2(-13.0to-1.4)

[= 42% reduction]

Based on following the NNIPS-1 vitamin A trial cohort 16 years later.

Schmitz J et al BMJ 2012



Coverage of Two-Dose Vitamin A
Supplementation in Nepal, 2001-2014

100
95
90

85

Percent of coverage

80

75
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

——% of two dose coverage of vitamin A
UNICEF. 2017. Vitamin A deficiency: Current Status + Progress. Vitamin A Supplementation. UNICEF Data:

Monitoring the Situation of Children and Women.
Available: //data.unicef.org/topic/nutrition/vitamin-a-deficiency/.



Maternal Night Blindness: ~10%
during latter half of pregnancy in

undernourished South Asian
populations

Chronic
risk

Low diet
VA intake

Increased
morbidity

Nightblind

Anemia Wore

Infant
mortality

Low
serum
retinol

Increased
mortality

India:

Dixit, 1967; Mandal, 1973;

Nepal:

Katz et al, 1995;

Christian et al: Int J Epidemiol 1998;
Christian et al: Eur J Clin Nutr 1998;
Christian et al: Am J Clin Nutr 1998;
Christian et al: Soc Sci Med 1998;
Christian et al: Am J Epidemiol 2000;
Christian et al: J Nutr 2002



Mortality of Women by Night Blindness
in Pregnancy, Sarlahi, Nepal
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Christian et al, Am J Epidemiol 2000



Supplementatlon Reduced Maternal Mortallty b)
+ (n=22,000 pregnanmes) y

To 6 Wk _ R T% 12Wk

% -
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West KP, Katz J, Khatry SK et al, BMJ 1999



In Nepal: Antenatal Vitamin A Increased Lung
Volume of Offspring by 9-13 Years of Age

Forced Vital Capacity
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Checkley W, West KP, Wise RA et al New Eng J Med 2010



Weekly Antenatal Vitamin A and Maternal Serum Retinol in
Pregnancy Increased Natural Antibody of Offspring
9 to 13 years of age in rural Nepal (n=250)

Values are geometric means (¥95% confidence intervals).
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Newborn Vitamin A:
Life Saving Intervention in South Asia (not Africa)



Effects of Neonatal Vitamin A Supplementation on

Six-Month Mortality In Asia and Africa

Study
ID

ES (95% CI)

LU RR= 0.86 (0.80 - 0.93) |<0.001

Mazunder 2014

Rahmathullah 2003

Klemm 2008
Humphrey 1996

Africa

Edmond 2014
Masanja 2014
Benn 2008
Benn 2010
Benn 2014
Malaba 2005

€

+

4 1y

0.90 (0.81, 1.00)
0.78 (0.63, 0.96)

0.85 (0.72, 0.99)
0.39 (0.16, 0.93)

RR=1.06 (0.98-1.15) |[NS |

.*,}__**

1.12(0.95, 1.33)
1.09 (0.95, 1.26)
1.16(0.78, 1.73)
1.02 (0.73, 1.44)
1.10(0.75, 1.61)
0.98 (0.84, 1.13)

%
Weight

17.37
10.58

13.62
1.10

13.04
14.84
4.51
9.77
482
14.35

WHO Neonatal Vitamin A Supplementation Evidence Group (draft ms, 2017)



Causes of Death Affected by Neonatal Vitamin A?
Diarrhea and Fever, also NEC, but not ALRI

A 1.00 B 100"
g g
2 e
g 0.99 4 g 0.99 -
S s
= £
8 008 S 098
: :
0‘97“1 T R s T T . T 0.97.1' L 4 L 4 L 2 L L L 2
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Days since Episode Days since Episode
Diarrhea Fever
HR: 0.55 (0.31-0.99) HR: 0.63 (0.45-0.88)

Tielsch JM et al J Nutr 2007 ®2003, Johns Hopkins University. Al rights reserved. .



Estimate of Infant Deaths Avertable

in South Asia: ~180,000 per Year

Country Live Births

(000)
Afghanistan 1081
Bangladesh 3134
Bhutan 13
India 25794
Nepal 577
Pakistan 5451
Sri Lanka 323
Total

IMR per

1000

66
31
27
38
29
66

8

No. Deaths < 6 mo
(@85%)

60,645
82,581
299
833,146
14,223
305,801
2,196

Dx avertable
(@14%)

8,941
11,561
42
116,641
1,991
42,812
308
181,846

UNICEF SOWC 2016. South Asia only, assumes only deaths < 6 mo averted;
129,890 deaths averted if assume 10% reduction.
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Policy Recommendations for Discussion

* Maintain VAC program in preschool children at
high coverage until -

*Prevalence of VA deficiency is reliably <5%*
*Dietary safety net is assured
* Intensify exclusive breast feeding (<6 mo)

» Assure dietary adequacy, especially for women
and children (Dr. Ramesh Adhikari)

« Consider newborn VA supplementation as part of
safe birthing kit and essential neonatal care

Palmer AC et al Publ Health Nutr 2012







