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PURPOSE: A randomized, controlled clinical 
trial was conducted in Indonesia to study the 
response of Bitot's spots to a 100,000-IU dose 
of vitamin A, which is known to be associated 
with fewer acute side effects than the current
ly recommended 200,000-IU dose. 
METHODS: A total of 114 children (ages 13 to 59 
months) with Bitot's spots were given an ocu
lar examination; serum retinol concentration 
was measured, and the relative dose response 
test carried out. After administering one 
100,000- or 200,000-IU oral dose of vitamin A, 
ocular examinations were repeated weekly for 
seven weeks and then biweekly for 20 more 
weeks, or until lesions were healed on two 
consecutive examinations. 
RESULTS: Either dose of vitamin A was similar
ly effective in healing Bitot's spots. The most 
important factor in predicting responsiveness 
to treatment was baseline serum retinol con
centration: children with lower pretreatment 
concentrations were more likely to have re-
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sponsive lesions. No child had a relapse with
in the first three months after treatment. How
ever, by six months, children who had re
ceived the higher dose were 82% less likely to 
have a relapse compared with children who 
had received the lower dose. 
CONCLUSIONS: Although either a 100,000- or 
200,000-IU dose of vitamin A is similarly ef
fective in healing Bitot's spots, a 200,000-IU 
dose provides longer protection. This benefit 
justifies the higher rates of transient mild side 
effects associated with the 200,000-IU dose. 
The current 200,000-IU dose of vitamin A 
recommended by the World Health Organiza
tion for prophylactic dosing should not be 
reduced. 

VITAMIN A DEFICIENCY is the leading cause of 
childhood blindness in the world1 and is a 
major cause of morbidity and mortality among 
preschool children in many developing coun
tries.2 Periodic distribution of a large dose of 
vitamin A to at-risk populations is the most 
widely used intervention. The current World 
Health Organization recommendations for 
treating children 1 year of age and older with 
vitamin A is one 200,000-IU oral dose every 
three to six months for prophylaxis and three of 
these doses for treatment of xerophthalmia.3 

Many xerophthalmic children receive only one 
of these doses because disease recognition and 
follow-up are often inadequate. 

Approximately 8% of children treated pro-
phylactically with 200,000 IU of vitamin A have 
side effects, such as nausea, vomiting, and 
fever.4 Although mild and transient, these side 
effects may decrease community compliance 
with treatment programs. We sought to deter
mine whether a smaller, 100,000-IU dose, 
known to result in a lower rate of side effects,4 

would be as effective as the 200,000-IU dose in 
healing Bitot's spots. 
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Patients and Methods 

This study was part of a larger trial conducted 
among 345 children (ages 12 to 60 months) to 
test biochemical response to two oral doses of 
vitamin A.5 No child enrolled in the trial had 
received a high dose of vitamin A in the previ
ous six months. At baseline, an ocular examina
tion was performed with loupe and hand light, 
a history of night blindness was elicited, weight 
and height were measured, serum was sampled 
for retinol concentration, and the relative dose 
response test, an indirect measure of hepatic 
retinyl stores,6 was carried out. Children were 
then randomly allocated in a masked fashion to 
receive one 100,000- or 200,000-IU oral dose of 
vitamin A as retinyl palmitate. 

Of the 345 children, 114 had Bitot's spots 
before treatment and were enrolled in the pres
ent study to monitor their clinical response 
closely. Bitot's spots are foamy patches com
posed of sloughed cells, bacteria, and fungi 
covering a xerotic patch of the bulbar conjunc
tiva and are a specific sign of vitamin A defi
ciency.7 The diagnosis was made by one of 
two ophthalmologists (I.S. or D.R.K.), both of 
whom are experienced in the recognition of 
xerophthalmia. Of the 114 children with Bitot's 
spots, 60 had been allocated to receive 100,000 
IU and 54 to receive 200,000 IU of vitamin A. 
These children were reexamined weekly for 
seven weeks and then biweekly for 20 more 
weeks, or until all Bitot's spots were healed on 
at least two consecutive examinations. Exami
nations were carried out in the children's 
homes by one of us (I.S.), who was masked to 
the treatment status of the children. At three 
and six months after treatment, all baseline 
measures were reevaluated in the clinic. 

Patients were classified as cured if all Bitot's 
spots lesions detected at baseline were absent 
on at least two consecutive examinations. They 
were classified as improved if some but not all 
lesions were cured, and as nonresponsive if 
lesions showed no improvement during the 
entire 27-week (six-month) follow-up period. 
Patients were considered responsive to vitamin 
A therapy if they either improved or were cured 
after vitamin supplementation. Relapsed cases 
were defined as those in which the number of 
Bitot's spots increased in cured or improved 
patients. Relapse in a cured patient was detect
ed at a clinic visit. Children who were identified 
as cured but then were lost to follow-up were 

classified as cured with inadequate follow-up to 
detect relapse. 

Survival analysis with the log-rank test8 was 
used to compare cure rates after each treatment. 
Logistic regression8 and the Cox proportional 
hazards model8 were used to adjust for baseline 
imbalances between groups when cure rates 
and relapse rates after each dose were com
pared. Differences in proportion were tested by 
chi-square or Fisher's exact test, and differences 
in means were tested by Student's f-test. 

The study was approved by the Joint Commit
tee for Clinical Investigation of The Johns Hop
kins University School of Medicine. 

Results 

At baseline there were no statistically signifi
cant differences between treatment groups in 
any variable assessed. However, a slightly high
er proportion of children treated with 200,000 
IU were male, and children treated with 
100,000 IU tended to have better baseline vita
min A status compared with the 200,000-IU 
group, as indicated by a higher mean serum 
retinol concentration and a lower proportion 
positive by the relative dose response test (Ta
ble 1). The 100,000- and 200,000-IU groups 
were similar in loss to follow-up (5% and 3.7%, 
respectively) and inadequate follow-up for de-

TABLE 1 
BASELINE CHARACTERISTICS BY TREATMENT GROUP 

% Male 
Age (mos) 
Weight for height* 
Binocular Bitot's 

spots (%) 
Concurrent night 

blindness (%) 
Serum retinol 

(yumol/l) 
Abnormal relative 

dose response (%) 

100,000 IU 
(N = 60) 

51.7 
48.9 ± 9.7 
98.3 ± 6.3 

66.7 

18.3 

0.52 ± 0.38 

21.7 

200.000 IU 
(N = 54)* 

64.8 
48.9 ± 9.9 
98.7 ± 8.4 

66.7 

18.5 

0.43 ± 0.22 

36.5 

P 
VALUE 

.16 

.99 

.75 

.84 

.83 

.16 

.08 

*Two cases are missing for weight for height and relative dose 
response, and one case is missing for serum retinol. 

fMean percent of the National Center for Health Statistics 
median ± S.D.'3 
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TABLE 2 
RESPONSIVE, NONRESPONSIVE, AND RELAPSE RATES 

OF PATIENTS WITH BITOT'S SPOTS, WITHIN SIX 
MONTHS AFTER ORAL VITAMIN A 

Figure (Sovani and associates). Cure rates of Bitot's 
spots, after one oral dose of 100,000 or 200,000 IU of 
vitamin A. The difference between the two groups 
was tested by the log-rank test (P = .16). 

tecting relapse (10.0% and 11.1%, respective-
iy)· 

Crude survival analysis demonstrated that 
the probability of being healed of all lesions by 
the two doses was similar (Figure). The majori
ty of lesions that were ultimately healed by six 
months were healed within the first six weeks. 
After the first six weeks the rates diverged 
slightly, indicating a beneficial effect of the 
200,000-IU dose, but the overall difference be
tween groups was not statistically different 
when tested by the log-rank test (P = .16) and 
was even weaker after adjusting for baseline 
imbalances in gender and vitamin A status by 
using the Cox proportional hazards model 
(P > .7; data not shown). 

Over the entire six-month follow-up period, 
86.0% and 94.2% of the children given 100,000 
and 200,000 IU of vitamin A, respectively, were 
responsive to treatment (either cured or im
proved) (Table 2). This beneficial effect of the 
higher dose compared with the lower dose was 
not statistically significant and was weaker af
ter adjusting for baseline imbalances in gender 

TABLE 3 
LOGISTIC REGRESSION MODEL FOR 

RESPONSIVENESS (CURED OR IMPROVED) OF BITOT'S 
SPOTS TO VITAMIN A 

VARIABLE ODDS RATIO P VALUE 

Dose (200,000 vs 100,000 IU) 
Gender (male vs female) 
Relative dose response (per 10% points) 
Serum retinol (per 0.15 μτηο\/\) 

OUTCOME 

Responsive 
Nonrespon-

sive 
Relapse11 

100,000 IU 200,000 IU 
(N = 57)* (N = 52)t 

NO. (%) NO. (%) 

•49 (86.0) 49 (94.2) 

8 (14.1) 3 (5.8) 
7/43 (16.3) 3/43 (7.0) 

ADJUSTED 

ODDS P ODDS P 
RATIO* VALUE RATIO* VALUE 

2.67 .17 2.22 .28 

0.38 .17 0.45 .28 
0.39 .19 0.18 .05 

2.22 
1.74 
0.84 
0.60 

.28 

.41 

.12 

.04 

Three patients lost to follow-up. 
'Two patients lost to follow-up. 
*Odds ratios represent the odds of observing the outcome 

after the 200,000-IU dose compared with the 100,000-IU dose. 
Odds ratio adjusted for baseline imbalances in gender, 

serum retinol concentration, and relative dose response by 
logistic regression. 

"Denominator includes cured and improved cases with ade
quate follow-up. 

and vitamin A status. By the logistic regression 
model, only baseline serum retinol concentra
tion had a significant effect on responsiveness 
to treatment (Table 3). Children were 40% less 
likely to have responsive Bitot's spots for each 
0.15-μπιο1/1 increment in serum retinol con
centration. Among children with nonrespon-
sive lesions, mean baseline serum retinol con
centration was 0.66 μιτιοΐ/ΐ, compared with 
0.45 μτηοΐ/ΐ for children with responsive le
sions (Table 4). Furthermore, 32.3% of the chil
dren with responsive lesions had deficient he
patic vitamin A stores at baseline, as indicated 
by the relative dose response test, whereas 
none of the children with nonresponsive le-

TABLE 4 
BASELINE VITAMIN A STATUS OF CHILDREN WITH 

RESPONSIVE AND NONRESPONSIVE BITOT'S SPOTS 

RESPONSIVE* NONRESPONSIVE 
(N = 98*) (N = 11) P VALUE 

Serum retinol 
(mean ± S.D. μηιοΙ/Ι) 0.45± 0.32 0.66± 0.28 .04 

Abnormal relative 
dose response 31 (32.3%) 0 (0%) .02 

"Includes cured and improved cases. 
One case is missing in serum retinol (N = 97), and two cases 

are missing in abnormal relative dose response (N = 96). 
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sions had an abnorma l relat ive dose r e sponse 
test result . 

No chi ldren had a re lapse dur ing the first 
three m o n t h s of fo l low-up. Over the subse 
quent three m o n t h s of fo l low-up, 1 6 . 3 % and 
7.0% of the chi ldren in the 100,000- and 
200,000-IU groups , respect ively, had re lapses 
(Table 2). After adjust ing for base l ine v i tamin A 
status and gender , ch i ldren were 82% less l ike
ly to have a re lapse after a 200,000- compared 
with a 100,000-IU dose of v i tamin A (P = .05). 

Discussion 

In this s tudy, we d e m o n s t r a t e d that one 
100,000-IU dose or one 200,000-IU dose of 
vi tamin A is similarly effective in hea l ing Bi
tot 's spots and in p reven t ing re lapse for three 
mon ths . However , by six m o n t h s , ch i ldren were 
much more likely to have a re lapse after the 
100,000-IU dose compared wi th the 200,000-IU 
dose. This finding indicates that a 100,000-IU 
dose can adequate ly heal Bitot 's spots bu t that a 
200,000-IU dose ma in ta ins p ro tec t ion for a 
longer per iod. Three chi ldren had re lapses 
wi thin six m o n t h s even after the 200,000-IU 
dose, suggest ing that the full World Hea l th 
Organiza t ion t r ea tment schedule shou ld be fol
lowed. Previous s tudies indicate that admin i s 
trat ion of two doses of v i tamin A wi th in one 
week provides p ro longed pro tec t ion against 
low se rum ret inol concent ra t ion 9 and may re
duce the re lapse rate of corneal xe roph tha lmic 
lesions10 compared wi th admin i s t r a t ion of a 
single dose. 

Al though more than twice as many chi ldren 
wi th Bitot 's spots were non respons ive to vi ta
min A t rea tment after 100,000 IU compared 
wi th 200,000 IU, this difference was pr imar i ly 
because of the bet ter base l ine v i tamin A s ta tus 
of the 100,000-IU g roup . As has been p rev ious 
ly demonstra ted, 1 1 1 2 Bitot 's spots associa ted 
with higher p re t r ea tmen t se rum ret inol concen
trat ions are more likely to r ep resen t sequelae of 
past deficiency ra ther than severe, cur ren t vi ta
min A deficiency; these ch i ldren were n o n r e 
sponsive to v i tamin A because they are less 
likely to be deficient. Fu r the rmore , th is s tudy 
has demons t r a t ed that ch i ldren wi th n o n r e 
sponsive lesions are less likely to have dep le t ed 
hepat ic retinyl s tores . In our s tudy, no child 
with nonrespons ive les ions h a d a b n o r m a l rela
tive dose response test resu l t s . 

This s tudy was a subs tudy of a larger trial 
tha t demons t r a t ed that a 200,000-IU dose con
fers p ro longed pro tec t ion against b iochemical 
v i tamin A deficiency compared wi th a 100,000-
IU dose.5 Indeed , we did not expect to see any 
differences in p ro tec t ion against clinical d is
ease dur ing a s ix -month fol low-up per iod . That 
we observed an 82% reduc t ion in the re lapse 
rate after the h igh dose compared wi th the low 
dose s t r eng thens and is consis tent wi th the 
biochemical findings. 

Findings from this s tudy indicate that a 
200,000-IU dose of v i tamin A provides longer 
protec t ion against clinical xe roph tha lmia than 
a 100,000-IU dose . This benefit justifies the 
h igher rates of t rans ien t mild side effects asso
ciated wi th the 200,000-IU dose . The cur rent 
World Hea l th Organ iza t ion r e c o m m e n d a t i o n of 
a 200,000-IU dose of v i tamin A for prophylac t ic 
t r ea tmen t should not be reduced . 
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